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MpownssoacTeeHHas nporpamma LISEGA oxBaTbiBaeT BCe KOMMOHEHTBI,
HeoBxoauMble NS pean3aumy COBPEMEHHBIX KOHLENLN onop Ans

TpyGonpoBoAos.

Bce komMnoHeHTLI cooTBeTCTBYHOT cTaHgapTam LISEGA u coctasnstor

MOZYIbHYK CUCTEMY, COBMECTUMYHO MO HArpy3kam 1 COEQUHEHNSM.
[aHHbIi KaTanor COAEPXMT NONHbINA NepeyeHb NPOLYKLWM N HAXOAUTCS B
nonHom cooteeTctBIM ¢ LICAD, nporpammoint LISEGA anst npoekTupoBaHus
onop Tpy6onpoBoaoB.

Karanor u LICAD moxHo 3arpyanTb ¢ caiiTa www.lisega.de.
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CranpapTtHble onopbi 2020

PGSYHbTaTVIBHOCTb npu cuCTeMHOM noagxonae

Ycnex KnMeHToB u NOCTaBLUMKOB 3aBUCUT OT UX
B3aumopeiictaus. Hawa komnanus — LISEGA
— npeacTaensieT cebs KneHTam B Ka4ecTBe
napTHepa, pacronaraoLero BCECTOPOHHUM W
3hheKTVBHBIM MakeTom ycnyr. Mbl roToBbl 06e-
cneyvnBaTh HaMBbICLLYHK NPOM3BOAMTENBHOCTL
130 OHs B AeHb. Halwa uenb - yoBneTBopeH-
HOCTb 3aKasunka, 1 Mbl bygem yooBneTBOPeHbI,
TONBKO ECAIN BOCTUTHEM STOM LIENN — VIMEHHO B
3TOM WUCTOKM HalLeit MOTUBaLMMK.

C MOMeHTa BO3HUKHOBEHMS KOMMAHWM, HECKOIb-
KO [1eCATKOB NeT Ha3aj, Mbl COCpefoTOUUIUCh
Ha TLIATeNbHOM M KOMMNEKCHOW pa3paboTke
onop Anst Tpy6onoBoaoB.

KavecTBO 1 3 eKTUBHOCTL B MCMOMb30BAHUN
HaLLWX M3LENNA BaXHbI ANS HAC HE MEHEE, YEM
Hallla HaJeXHOCTb 1 HU3KME SKCnnyaTaloHHbIe 3aTpaTbl.

OcHOBO [17151 3TOTO CAYXMT TLLATENBHO pa3paboTaHHas NPOM3BOACTBEHHAS NMporpaMma,
B koTOpYyto BXOAMT Bonee 12000 cTaHaapTHBIX KOMMOHEHTOB OMOp, 0BpasyHoLLMX YETKO
CTPYKTYPMPOBaHHYI0 MOAYIbHY cucTeMy. MToroeast 3GhdhekTMBHOCTb, AOCTHUraeMast, B
YaCTHOCTH, 3a CYeT UCNONb30BaHWS Hallero nporpamMmmHoro obecneyerns LICAD, noaso-
NSeT AONONHUTENBHO CHUXATb 3aTpaThbl HA MPOEKTUPOBAHWE N MOHTAX.

PykoBoacteo komnaHuu LISEGA npu nogaepxke BbICOKOKBaNU(ULMpoBaHHOro nepco-
Hana AenatT BCe BO3MOXHOE Ans yA0BNETBOPeHUs TpeboBaHuin kKnneHToB. [ins oocTu-
XeHWs aTon uenm komnanns LISEGA TecHo coTpyaHUYaeT ¢ 3akasumkami, CTPeMSICh K
pe3ynbTaTUBHOCTM NPU CUCTEMHOM Noaxoae.

LISEGA

Hans-Herlof Hardtke Dr. Georg Frib

(cnesa Hanpago)

XaHc-Xepnogh Xapdmke

(Hans-Herlof Hardtke), Mpedcedamens
HabmodamensHo2o cogema

[-p leope ®pubepe (Dr. Georg Friberg),
[nasHb Il ucnomHUMenbHb Il Qupekmop






Obwee copgepxaHue

Moppo6Hoe coaepxaHue NPUBELEHO B KaX4O0M pasgene

[Inariy
| 6M6nﬁ10Te|<u @
) .| Cé}

TeXHUYecK1e XapaKTepUCTHKX

MoABeCKN NOCTOAHHOTO YCUAKS, ONOPbI
MOCTOSAHHOTO YCUNMS

I'Ipy>|<m-||-|b|e NoABECKU, NPYXWUHHbIEe ONopbI

YaapHble cTONOpbI, XecTKUe pacnopku,
MOTNOTUTENM 3HEPTUM, BA3KOYNpYrue
Aemndepbl, AMHaMUYecKkue TpyOHbIe XOMYTbI

TpyOHbIe XOMYTbIl, XOMYTOBbIE ONOpbI,
COeAMHUTENbHbIE AeTanu Ans Tpyo

KatkoBble onopsbl, ceanoBuaHbIe ONopbI,
HU3KoTeMnepaTtypHble XOMyTOBbIE ONOPbLI

Pe3L60BbIe coeAMHMTENbHbIE KOMMNOHEHTbI

KoMnoHeHTbI Kpennexus K KOHCTPYKLMAM,
Tpanewum, XOMyTbl, CKONb3ALLME NOATIOKKM

MporpammHbie cpeactsa LISEGA ans
NPOEKTUPOBAHUA U KOHCTPYUPOBAHUA

[lononHuTenbHbIe yCnyru, NPOeKTUPOBaHHE,
obcnykuBaHue B npoLecce aKCnnyaTaumm

Mpynna
NPoAyKTOB

=

O 0 N &N U1 & W N =



R VN A

Ipynna npoayktoB 1 pynna npoaykToB 2
[MofBeckW NOCTOSIHHOMO YCUIKSA, ONOPbI MOCTOSHHOO YCUNNS, [MpyXUHHbIE NOABECKY, NPYXUHHbIE onopsbl, TUMbl 20-22, 25-29

tmnbl 11-14, 16-19

ZHABA T Vg

I'pynna npoaykToB 3 I'pynna npopykToB 4
YnapHble CTonopbl, MOTNOTATENN SHEPTUN, KECTKNE PACcNOpKY, BA3KO-  TpyOHbIE XOMYTbl, XOMYTOBbIE OMOPbI, COEANHUTENBHbIE AETaNN

ynpyrue gemMndepsl, AuHammnyeckine TpybHbie xomyThl, Thnbl 30-39 Ans Tpy6, Tvnbl 41-46, 48-49

wol it

I'pynna npoayktoB 5 'pynna npoaykToB 6
KaTkoBble onopbl, ceanoBiaHbIe ONopbl, HU3KOTEMNEPATYPHbIE Pe3bb0oBble coeanHUTENbHbIE KOMMOHEHTI, TUMbI 60-67

XOMYTOBbIE OMOpbI, TUMbI 51-58

o0
N

il

LICAD !

Ipynna npoaykroB 7 pynna npoaykToB 8
KOMNOHEHTbI KpenneHnst K KOHCTPYKLMSIM, TpaneLmm, XOMyTbl, IMporpammHble cpefcTa LISEGA ans npoekT1poBaHus
CKOMb3sLLMe NOANOXKKMA, TUMbI 73-79 1 KOHCTPYMPOBaHUS
f‘ b= | ﬂ‘ i L)
"

I'pynna npoaykToB 9
[ononHuTenbHble ycnyru, NPOeKTMpoBaHue, 0bCnyxmBaHe B
npoLiecce akcnmyaTamu



oT}
S
>
(S
Ll
=5
=
= =
>
L
[

TeXHMYeckne XapaKkTep1CTUKM

XAPAKTEPUCTUKU

rPYMNMNA 0
NPOAYKTOB







TexHu4yeckue

XaPaKTepPUCTUKH

CopepxaHue Crp.
1. CraHpapTHble onopbl, TPE6OBAHUA N ONPEAECIEHNA . . ..o v v v v eeeee e nnnns 0.1
2. CraHpgaptHble onopbl LISEGA . . ... ..o 0.1
3. MopynbHag emcteMa LISEGA ... ... .o 0.2
3.1 MMpenmyLiecTBa AN NOMb30BATEMEM. « . . v v vs s s e e e errrrrsessrrrrrrrrrnnns 0.2
3.2 OYHKLUMOHAIBHOCTD « v v v v v v v v v s s s s e s s s enaneesesssssssssssssnnns 0.2
3.3 T PYNMbI MPOAYKTOB . « v v v v e e v et e e e e et e e nn s neennensennsnnsennsnnsns 0.2
3.4 T PYMMBI HAMPYBO0K. & v v v v v v v e et e e nnaae s s s e e e e e e annannssssaeennnnnnnnnnns 0.2
3.5 [IManasoHbl MEPEMELLEHMS. « . v vt e v v v e e e e nnnase s e s ee e nnnnnnnnsssnnnns 0.3
3.6 CTaHAAPTHBIE KOMMOHEHTB .« « v v v s s s s s s s s e e e e e e eeeeeeeennnssssnsennnn 0.3
3.7 MogynbHas cuctema 4ns COBMECTUMOCTM MO Harpy3kam 1 COEOUHEHUAM . . . . . . .. 0.4
4, JlONYCTUMBIC HATPY3KM . . . oo o v et e et eennnnnsss s e e ennnnnnnnsssssnnnns 0.5
4.1 CraTnyecks N AMHAMUYECKN HarpyXaemble KOMMOHEHTbI . « v v v v v v e s e e s s nnnnnns 0.5
4.2 TpYNNa MPOAYKTOB 4 . . vttt ettt eeeeeeasssee st esaasnnnnnnnnnnnnnns 0.5
4.3 TPYNNa MPOAYKTOB O . . v v v v v v v iseee s s s aees s sannaeesssnnnnesssannnnns 0.5
4.4 TabrMLBI HAMPY3O0K. « s s s saaseeeeeeeesssssssssssssesennnnnnnnnnnnnns 0.6
5. CMCTEMA 0003HAYEHUSA TUMOB . . . . o oo oo e eeenneennnnnnssssssssennn 0.7
6. CTaHAAPTBI M HOPMDBI . oot v vt vttt e e e e s s e e enenaassssssssnnnn 0.9
LA -3 -1 o - Y11 1 0.9
8. CBaAPKA ...ttt i 0.10
9. 3awmTa nOBEPXHOCTU OT KOPPOIMM . . ..o v v v veeeenannnnnnnnnnnnnnnenns 0.10
9.1 CraHOapTHAs 3aLLUMTA OT KOPPOBMM . .« o v v s s s e nnnneeensnnssssssssssss 0.11
9.2 YCUNEHHas 3aLLMTA OT KOPPOBMM .+« v v v e s s aennnaneennnnnesssssssssns 0.12
9.3 BapuaHT C ropsUNM LMHKOBEHUEM. . .+« v s v s s neennennssssssssssns 0.13
10. Paboume XaPaKTEPUCTUKM . ... ueeeee s eeiee s snnnneeesnnnnnnessnns 0.14
11. COEAUHNTENBHBIC PABMEPDI. « .+« o vv e v e v s aaneee s snnnneeessnnnneessnns 0.15
12. YnpaBneHue Ka4ecTBOM U 00beAMHEHHas cuctema ynpasnenus (IMS) . . . .. 0.16
13. WcnbiTaHWsA Ha COOTBETCTBUE M TUNOBbIE UCTIBITAHUSA . . ..o v v v vvvv v e s 0.17
14. OOwWwenpOMbILWNEHHOE UCNONTHEHUE U NOBbIWEHHbIEe TPeOOBaHUA . . . . . . . .. 0.18
15. DOPMAMOCTABKM . ... v v vveeineee s s s e eennnnnnsssseennnnnnnnnsssns 0.19
LT I T o T 0.19
17. TeXHNMYECKME MOAUMUKALIMM . . . . ..o v e et iiieee e nnnnnnnssnns 0.19

FPYMNA
NPOAYKTOB

0.0



TexHu4yeckue
XapaKTepUCTUKU

W3penus, onucaHHble

B AAHHOM KaTarore —
CraHgapTHble onopbl 2020
— NOMHOCTLI0 COOTBETCTBYHOT
HoBeWWNM paspaboTkam B
TEXHOJIOTUW NPOM3BOACTBA
onop v yooBNeTBOPSOT
o0wmm TpeboBaHUAM K
ycTaHOBKe 060pyaoBaHus
Ha NpeanpUATUAX CaMoro
BbICOKOTO YPOBHS.

CyuwecTByHOT 06WMe
npaBuna NpoeKTMPOBaHUsA
onop LISEGA. Onu

OnMcaHbl B HACTOALEM
pasgene TexHuueckue
XapaKTePUCTUKM U

ABNAKTCA 06WMUMM gns
oCTanbHbIX Pasaenos.
XapaKTepucTUKN OTAENbHbIX
KOMMOHEHTOB ONUCaHbI B
COOTBETCTBYHOLMX pa3aenax,
NOCBSLLEHHbIX Fpynnam
U3genui, a Takxke B Tabnuuax
TEXHUYECKUX XapPaKTePUCTHUK
KOMMOHEHTOB.

Ecnu He cornacoBaHo MHoe,
YCNOBUS, ONUCAHHbIE B
Katanore “CtaHgapTHble
onopbl 2020”, oTHOCATCA

KO BCEM OTrpyxaemMbIM
n3genusam.

0.1

1. CTaH@apTHbIE ONOpbI,
TpeboBaHusa 1 onpeaenexHne

1.1 TpeboBaHus

WUcnonb3oBaHue CTaHAapPTHbIX ONOp - 3TO NpoBe-
PeHHasa u coBpeMeHHasa TexHonorua ansa npomMbILu-
NeHHbIX TPy6ONpOBOAHbLIX CeTeM.

Tonbko BbICOKNN YPOBEHb CTaHAAPTU3aLUN MOXET
YOOBNETBOPUTL CNPOC Ha BbICOKOKAYECTBEHHBIE U
OHOBPEMEHHO 3KOHOMUYHbIE OMOPHbIE CUCTEMbI.
COBpeMeHHbIe onopebl pr6OI'IpOBO}J,0B NOJDKHbI OTBE-
YaTb crefyroLemy Komnnekcy Tp660BaHI/|l7IZ

m HaaexHoe (PpyHKLUMOHUpOBaHue

m OTCYTCTBUE HEOGXOAMMOCTM B TEXHUYECKOM
obcnyxuBaHuu

ObicTpas nocTaBka

HU3KKE LieHbI Ha KOMMOHEHTDI

CUCTeMbl aBTOMATU3UPOBAHHOIO NPOEKTUPOBaHMS
NpoCTOTa MOHTaXa

onTUManbHOe COOTHOLIEHUE «Hecylwas
CnocoOHOCTL/BECY

1.2 Onpepenexune
CTaHﬂapTHbIe 0onopb! AOIMKHbI COOTBETCTBOBATH
CNeayoLLMM KpUTEPUAM:

m KOMMOHEeHTbI YHU(hULMPOBaHbI MO chopme U
pa3paboTaHbl Tak, YTo obecneunBaeTcs
onTUManbHOe UCMONb30BaHWe MaTepuana

m BCe KOMMOHEHTbI COBMECTUMbI MO pa3mepam U
HecyLyel cnocobHOCTH

m BCe KOMMOHEHTbI KaTanorusMpoBaHbl 1 Nerko
MAEHTUDULMPYIOTCS C MOMOLYLH CUCTEMDI
0603Ha4eHun

m CepuitHoe NPOU3BOACTBO

m KOMMOHEHTbI COOTBETCTBYHOT YTBEPKAEHHLIM
CTaHZapTaM U MeXayHapoaHLIM HopMaMm

= (DYHKLMOHAmNbHbIE BO3MOXHOCTH, MPUrOAHOCTL U
HageXHOCTb KOMNOHEHTOB NPOBepPeHbl BpeMeHeM

B KOMMOHEHTbI cepTMdULMPOBaHLI U yTBEpXAe-
Hbl HE3aBUCMMbIMM OpraHamu cepTUdmKaLmm

HopwmatusHble TpeboBaHms k onopam Tpybonosoaos
ANS HEMELKUX 1 €BPOMEeNCKUX 3MeKTPOCTaHLNA -

DIN EN 13480-3 1 VGB-Richtlinie R 510 L - yka3biBa-
10T Ha NPeanoYTUTENBHOE UCTOMNb30BaHNE CTaHAapT-
HbIX OMOP W ONPEAENSIOT CIEAYIOLLMI KPUTEPUIA:

«CTaHgapTHbIMKM Onopamm SABRSIOTCA ONOpPbI 4fiA
TpybonpoBoAoB, Ans KOTopbIX hopma, pa3mepbl 1
JaHHbIe MO Harpy3kam onucaHbl, UCTbITaHbl U
KaTasiorM3upoBaHbl, U KOTOPbIe U3rOTaBMBAOTCA
B COOTBETCTBUM C ONpeaesieHHbIMW BOCPOM3BO-
OUMbIMM TEXHONOMUSIMW NPOM3BOACTBA, HaNpUMep,
CEpUIHbIM NPOU3BOACTBOMY.

2. CtanpapTHble onopbi LISEGA

2.1 [lnana3oH pabounx xapaKkTepucTmk
CraHzapTHble Onopbl COCTABNSHOT OCHOBY MPOW3BOA-
ctBeHHoro naketa LISEGA. TMonHbIi acCopTUMEHT BKITHO-
yaeT B cebs Gonee 12 000 cTaHAAPTHLIX KOMMOHEHTOB
11 OXBaTLIBAET BCE CITy4all UCTIOMb30BaHWS onop, pabo-
Ume Harpyaki1, AuanasoHbl Temnepatyp 1 nepemMeLLeHui,
KOTOpbIE 0ObIYHO BCTPEYAKTCS B TPYDOMPOBOAHbBIX
cMCTEMaAX Ha MPOMBILLIIEHHbIX NPEANPUSTSX:

m paboyas Temnepatypa < 650°C gns TpyOHbIX
XOMYTOB U XOMYTOBbIX OMOpP

m HOMMHanbHas Harpy3ka < 400 kH ansa Bcex
OCHOBHbIX CTaTU4ECKM Harpyxaembix
KOMMOHEHTOB

m HOMWHanbHas Harpy3ska < 1000 kH ans xecTkux
pacnopoK 1 CTaHZAPTHbIX yAapHbIX CTONOPOB

m pacyeTHas Harpy3ka < 5000 kH gns ygapHbIx
CTONOPOB 6ONbLIMX AUAMETPOB

m [AuanasoH nepemelieHns < 900 mm ans
NoABECOK NOCTOSAHHOIO YCUNUs

m [AuanasoH nepemelyeHns < 400 mm gns
NPYXWHHbIX NOABECOK

2.2 KoHCTpYKTUBHbIE 0COOEHHOCTH

[insi BEINOMHEHNS! Pa3nYHbIX ONOPHbIX (hyHKLIIA pa3pa-
GoTaHbl COOTBETCTBYHOLLE KOMMOHEHTbI. Paspa60TKa "

NPOEKTNPOBaHME KOMMOHEHTOB BEAETCA B COOTBETCTBUN
C OCHoBOMNoNarakvLWyMm NpUHLIMNamMn NPOeKTUPOBaHNS:

CUMMETPUYHBIE POPMbI KOHCTPYKLM
KOMMNaKTHble MOHTaXHble pa3Mepbl
cneuyunanbHble HageXHble NPUHLUNbI paGOTbI
LUIMPOKMIA ANana3oH HaCTPoeK

NoriHasi COBMECTUMOCTb COeANHUTENbHbIX
pa3mepoB BHYTPY OAHOMN FPYNMbI HAarpy3oK

B BCTPOEHHbIE MOHTaXHbIE 3NIEMEHTbI

Kpome Toro, nogsecku LISEGA nmeloT Tonbko ogHy
BEPXHIOI0 TOYKY KpenneHus. B pesynbTaTe aToro,

a Takke bnarogaps KOMNaKTHOW 1 CUMMETPUYHON
thopme KOHCTpYKLMW, obecneynsaeTcs npocTota
MOHTaXa ¥ pacnpeaeneHne Harpysku 6e3 MOMEHTOB
cuUIn Ha coeanHeHusx. Paboyee nonoxexune noasux-
HbIX feTanei (NoABeCcKM, onopbl 1 yaapHbIe CTOMOpbI)
MOXeT BbITb CYUTAHO HENOCPEACTBEHHO C NUHENHO-
ro ykasarens nepemeLLeHus.

PerynupoBka Harpy3kit MogBecok 1 0rop MOCTOSHHOIO
YCUINSt MOXKET OCYLLECTBASATLCS B NtoBoe Bpewms,
[Jaxe nocre MoHTaxa. [1ogBecku 1 onopbl MOryT BbiTb
3abnok1poBaHbl B 06O NO3MLMUKM Auanas3oHa
nepemeLLeHus.



2.3 MpuHUMN ONTUManNbHON KOHCTPYKLMK
[py KOHCTPYMPOBaHM KOMMOHEHTOB OMOP PeLLaoLLMM
(haKTOPOM SIBNIAETCS ONTUMASLHOE BbIMONHEHE TOM
(OYHKLMK, NS KOTOPOM OHW NpeaHa3sHayeHbl. [oatomy
ONA Kaxaou uenu TpebyeTcsi TONbKO 0AHa, onTy-
MarbHas Ans AaHHOM Lienn, KoHCTpykums. Mpoek-
TUPOBLLMK 130aBMsieTCs OT HEOBXOAMMOCTY AenaTh
BbIGOP 13 MHOXECTBA anbTepHATUBHbLIX BApUAHTOB.

OTO He Tonbko obrnervyaeT NPUMEHEHNE, HO 1 No-
BbiLaeT 6e3onacHoCTb. Kpome TOro, 310 SBNseTCs
NPeanocLINKoN AN TOrMYECKor peanusaunm CcTaH-
[apTHON KOHCTPYKLMM B COOTBETCTBUM C MOAYITbHOM
CUCTEMO.

= CywecrtByet Tonsko OIHO
onTUmanbHoe peleHue!

3. MoaynbHas cuctema LISEGA

3.1 Mpeumywectsa Ana nonb3oBaTenen
CrommocTb onop TpybonpoBOZOB SBMISETCS OCHOBHOM
COCTaBMsOLLEi OBLLIEN CTOMMOCTY TPYBONPOBOAHON
cuctembl. CTOMMOCTb OMOp — 3TO CyMMa OTAENBHbIX
3aTpar, BKITHYaKOLLKX:

PYKOBOACTBO U BeAeHMe NpoeKTa
NpPOEeKTHO-KOHCTPYKTOPCKME paboThi
ucnonb3yemble MaTepuanbi (KOMIOHEHTbI) U
ycTaHoBKa 1 cbopka

Kpome Toro, onopbl Tpy6onpoBoga noyTv Bcerga
WrpatoT peLLatoLLYyt POrib B UCTIOMHEHUM CPOKOB BBOAA B
JKCTNyaTaLyIo U MOTYT, 13-3a 3aAePKM NOCTaBKM, CTaTb
MPUYMHOI HEMpeLCKka3yeMbIX AOMOMHUTENbHbIX 3aTpaT.

Llenb npon3BoACTBEHHOI CTpaTernm KOMNaHum
LISEGA — pocTikeHne MakcmaribHOM Bbirodbl
AN KNMEHTOB NPX HAMMEHBLUNX 3aTpaTax, C y4eToM
SKOHOMMYECKMX (haKTOpOB.

MogyneHas cuctema LISEGA nossonsieT goctuyb
atoi Lenn. CtaHgapT13aLms KOMNOHEHTOB SBNSETCS
HenpeMeHHbIM YCroBUEM ANs:

B pauMOHaNbHOro CepMMHOro NPOU3BOACTBA

B ONTMMaNIbHOTO COOTHOLLEHUSA «HecyLlas
CnocobHOCTL/BECH

® CcTabUNLHO BbICOKOrO KayecTBa NpoayKLuumn

®  BO3MOXHOCTW NOCTaBKM CO CKnaga

B 1cnonb30BaHuUs Hawero cneuyuansHoro M0 ans
npoektupoBaHus — LICAD®

Brarogaps aTum dhakTopam npeaocTaBnseTcs
BO3MOXHOCTb CO3[jaHisl IPOEKTOB, COAePX)aLLyX
BbICOKOKa4eCTBEHHOE 060PYA0BaHNE NMPK KOHKYPEHT-
HOCMOCOBHbIX LieHax. Kpome Toro, 310 no3sonseT
MoNb30BaTeNAM CHXATb 3aTpaTbl B HEKOTOPbIX
TPYOOEMKNX 00NaCTAX, HAanpUMep, MU NPOeKTUPOBa-
HUW HArpy304HbIX Lieneit 1 Mpu X MOHTaXe Ha MecTe
akcnnyatauuu. Mpouenypa MoHTaxa TpyGonpoBoaoB
TaKke MOXET BbITb YNpOLLEHa NyTeM NpeaBapu-
TeNLHOrO MOHTaXa OMOPHO-NOLBECHOI CUCTEMbI
¥ nocnegyloeil yknagku Tpy6onposoga Ha Hee.

3.2 OYHKUMOHaNbHOCTb

CraHpaptusaumsa LISEGA pacnpocTpaHsieTcs He
TOMbKO Ha KOMMOHEHTBI, HO 1 Ha UX B3aUMOZJECTBME B
cucteme. C 3TOM LieNbio NPOM3BOANTCA YHUDMKALWS
Harpy3oK, Anana3oHOB NepeMeLLEeHNI, a Takke
y3noB coeauHeHus. CtaHaapTHble onopbl Bbinn pas-
paboTaHbl kak NOMHOMYHKLMOHAMbHASA W 3 deKTHB-
Hast MoZynbHas CUCTEMA, OTAEMbHbIE KOMMOHEHTbI
KOTOpOM 06pasytoT MOZYN 1 rapaHTUPYOT COBMECTU-
MOCTb MO Harpy3ke. OT0 NO3BONSIET Npu HeoBXoaMMO-
CTV CO30aBaThb LLIMPOKWN CMIEKTP KOHMIypaLi onop 1
OCYLLECTBUTb aanTaLmio K pasniniHbIM CUTyaLusiM 1
YCTOBMSIM MPUMEHEHUS.

3.3 FpynnbI npoAayKToOB

CTaHOapTHbIE KOMMOHEHTLI AENATCA Ha 7 rpynn npo-
[YKTOB B COOTBETCTBUM C (OYHKLMSMM 1 3a1a4amm
(cm. TaBnuLy CTaHgaPTHLIX KOMMOHEHTOB Ha cTp. 0.3
n cxemy Ha ctp. 0.4).

3.4 M'pynnb! Harpy3o0K

Y06kl 06eCneUNTb COBMECTUMOCTb MO Harpyske
[ANsi BCEX KOMMOHEHTOB OMOPbI, FPynMbl NPOAYKTOB
YNopsi0YeHb! B COOTBETCTBIM C YETKO Knaccuuum-
POBAHHbLIMM rpynNamu CTaTUYECKIX U LUHAMUYECKIX
Harpy3ok (cM. ctp. 0.5 n ctp. 0.6).

OKOHOMMUYECKMIA MPUHLMN:

MaKkcUManbHbIi adhekt

MPU MUHUMAlbHbIX 3aTpaTax

MuHMManbHbIe oowwme
pacxopgbl

CHayana ycraHoBuTe Onophb|,
3atem — Tpy6blI!

'pynnkI npoaykToB

+ | rpynnb1 Harpy3ok

+ AMana3oHbl NepemeLLeHns

+ COBMECTUMOCTb
coeauHeHun

= MopyJibHas cuctema

MopynHas cuctema

+ NPOEKTMPOBaHMe B
cucreme CAMNP

+ [T-cuctema norucTukm

= BbICOKOTEXHONIOTMYHOE
npuMeHeHne

0.2



(1) MeTpueckast Ui atoiiMosast
cuctema (UNC), B 3aBMUCMMOCTM OT
PEr1oHa NpUMEHEHNS.

(2) B npyUHHbIX MOJBECKaX M OMOpax
(rpynna npoayKToB 2) MpYXWHbI
HaxoAsTCs B MPeABapUTENBHO
HarpyxeHHOM COCTOSHUM (npefBa-
pUTEMbHO CXaTbl), 4TO COCTaBRseT
npumepHo 1/3 0T HOMUHaMNBHOM
Harpysku. 910 onpegenseT
HauvanbHyK0 Harpysky, ¢ KOTOpoi
HaunHaeTcs paboTa NpyXUHHOTO
KOMMOHEHTa.

0.3

B rpynne Harpy3ku (HOMUHAMBHOM HarpysKku) BCE KOMMO-
HeHTbI 06nagaloT OANHaKOBbIMY NPEAenbHbIMU 3HaYEHN-
SIMW Harpy3ku 1 3anacom NpoYHoCTH. B rpynne Harpyskm
MPUCOSMHHUTENbHbIE PA3MEPbI KOMIOHEHTOB (pe3sba™ u
AvameTpbl 6ONTOB) OMHAKOBbIE M COBMECTUMBI C KOMMO-
HeHTamu B ApYTUX rpynnax npoayKToB.

Mockonbky pasHble KOMMOHEHTbI MOryT KOMBIHUPOBATLCS
ApYr C ApYroM TOMbKO B Npefenax OAHON rpynmbl Harpy3ok,
HanpsXeHUA B KOMMOHEHTaX Harpy304HON Lienu He
NpeBbIWAtoT AONYCTUMBIX NPeaenoB. B cBs3u ¢ 3TuM
XOMYTbl BbIGUPAOTCA B KaXIOM Cryyae B COOTBETCTBUN C
TEMNepaTypoil v TONLYMHOM u3onsLum Tpybonposoaa.

Takum 06pa30M NCKIT04aeTCA BO3MOXHOCTb HEKOPPEKTHbIX
K0M6VIHaLlI/Il7I KOMTMOHEHTOB W3 Pa3fYHbIX rPynn Harpy3okK.

3.5 Inana3oHbl nepemeLLeHus

3.5.1 [InanasoHbl nepemeLLeH1s NoaBecok

NOCTOAHHOrO yCUNMA U NPYXUHHbIX NOABECOK
ﬂO,El,BVI)KHbIe KOMMOHEHTbI, Hanpumep, NoaBeCckn nocTo-
AHHOrO YCUNUA U NPYXWUHHbIE NOABECKU, Pa3feneHbl no
[Auana3oHam nepemelLLeHnst B COOTBETCTBUN C UCMONb3Y-
€MbIM 1ana3oHoM NepemeLLieHns CTaHAaPTHbIX MPYXWH.
COOTBETCTBYHLLMIA iMana3oH NepeMeLLEeHNs B Kaxnom
cnyyae ykasbiBaeTcs B 4-it undpe 0003HaueHns Tuna, Kak
nokasaHo B crieaytoLLen Tabnuue.

0- 75 1..1.. 0- 50 2.1
0-150 1. A.. 0-100 2..2
0-300 1..3.. 0-200 2.3
0-450 1..4.. 0-300 2..4
0-600 1..5 .. 0- 400 2..5
0-750 1..6..

0-900 1.7 ..

3.5.2 [lInana3oHbl nepeMeLeHns yaapHbIX
cTonopos

YnapHble cronopsl LISEGA crpynnuposaHbl no craHaapT-
HbIM Ayana3oHam NepeMeLLEHis,, ykabiBaeMbIM

4-it undpoit B 0603HaYEHIM, Kak NOKA3aHO B CriedyHoLLei
Tabnuue.

150 30 3..2..
300 30 3. Bk .
400 30 3..4 ..
500 30 3..8..
600 30 3..6..
750 30 3. .10 .
100 30/31 3..8..
200 30/31 3. L.

3.6 CTaHAapTHbIE KOMMOHEHTDI

1 Moase- 1
CKU M 12-14
onopbl 16
nocro- 17
SIHHOTO 18
ycunus 19

19
71
79
Mov- 20

2 msxnble 21
nogse- 22
CKuU U 25
onopbl 2%

27
28
29
72
79

3 OuHamu- :33?
yeckue
KOMro- 32
HEHTbI 33

34
35
36-38
39
3D
3L
3R

4 Coeau- :[1)

HUTENb-
Hble 42-44
Komno-  45,46,48
HeHTbI 49
Py6 77
Mopwwmn- 51

5 H:fuu 52
KOMMO- 53
HEHTbI 54
ceano- 54
BUOHbIX 55
onop 56
Tpy6 -

57
58

6 Pe3b- 60
6oBble 61
coeau- 62
HUTENb- 63
Hble 64
anemeH- 65
Tbl 66

67

7 One- 70
MEHTbI &
Kpenne- 74
HUSA KOH- 75
CTPYK- 76
Ly 78

79

ﬂO,deCKVI MOCTOAHHOrO yCunua

TlofIBECKY NOCTOSHHOTO YCUAW, MHOTOCEKLVOHHbIE
OI'IOpr MOCTOAHHOTO YCUTS, MHOrOCEKLOHHbIE
Ceponogsecku

TloBECkH MOCTOSHHOTO YCUTTAS, KOMNaKTHaS KOHCTPYKLS
Onopb MOCTOSHHOTO YCHHAS, KOMMAKTHaS! KOHCTPYKLMA

LI.IapHmpHme 0opb! NOCTOAHHOO YU,
KoMnaKTHas KOHCTPYKLNA

OnopHble CTOVikv AN NOABECKU NIOCTOSHHOTO YCHUS
Tpanewy ¢ NoABeckamit NOCTORHHOT YCHTAR
|LIapHupHbIe MPYXWHKbIe OMOpbI

TpyXuHHble nofBecky

TpyXWHHbIe MofBECkY A GOMBLLIK HApy30K
TTpyiHHblE MOFBECKH, C MOCAAKOIA
TTpyXWHHbIe MofBeCkw AnA GoMbLLIK HArpy3ok
(c nocaoil)

TTpyiHHble 60KV ABYXCTOPOHHENO AeiiCTBMS
TTpyXuHHbIe onopsI ANA BOMbLUNX Harpy3oK
TpyXWHHbIe onops!

OnopHsle nATbl

Tpanewy ¢ MpYKUHH5IMU NIOBECKAMA
Y7apHsle cTonops!

YriapHbie cronops! GonbLuoro AnaveTpa
MornoTuTeny anepran

MokTakHble yAnHMTenM

[usamndeckvie Tpy6HbIe XomyTel

MpuBapHble Ckobbl

[IHaMueckvie TpyBHbIE XomyTbl

eciute pacnopku

BrsKoynpyrue aemncbeps!

OUKCUPYHOLLIUE LLMOHKM

QOrpaHusuTeny nepemeLLenms Tpyo
U-0BpasHble XomyTe!

TTpuBapHbIE MPOYLLMHbI

Topu30HTanbHbIe TpyGHbIE XOMyThI
BepykanbHble TpyBHble XomyTbl

XOMYTOBbIE OMIOPbI, OTaHUHHTENH OTPbIBA
CoeayHTeNbHbIE AnacTHHbI

KaTkoBble 0MOpbI C LMMHAPHIECKIM POTIAKOM
KakoBble 0Mopb! C ABYXKOHYCHBIM ponvkoM
KatkoBble 0nopbI ¢ ABYMA LUTMHEPHHECKAMM PO KaMA
Tpy1BapHbIe CANOBHEHbIE ONOpLI
CennoBiaHble 0MopbI ¢ XoMyTau
Orpaxuyuenyt oTpbisa

HuaKoTemnepaTypHble U30MpOBaHHbIE ONopbI
HyaKoTemnepaTypH. 301MpOB. ONOpbI C 0CEBHIM YTIopoM
MpuBapHble Gatumakn

Croiu

Taiku ¢ KombLiom

Cepbru ¢ nanbLem

BikTOBblE CTAXKN

Wecrurpanhbie raifku

CTepxHesble Myl

CoepHurenshble crepitn TN
CoequHuTensHbe CTepAHN

Peasbosbie cTepkHM | Peab60BbIE Wbk
CKonbasiLuyie KOMMOHEHTbI

Tpv1BapHbIe Cepbrit C Nanbliem

TpHBapHbIE NNACTHHbI CO ChEPUYECKUMH WaiiBamy
TpHBapHbIE MOYLLMHb

banouHble aganteps!

banodHble 3axiMb!

Tpaneum



3.7 MopynbHas cuctema ans
COBMECTMMOCTM NO Harpy3sKkam
U CoeANHEHNAM

d-’& S

MopBeckn

MOCTOAHHOrO yCHnnsg
Or0pbI MOCTOSHHO)
younws A
e f/ Topumse
TIPYCOAMHSAEMbIE K pr‘EaM "IOIIlBeC'%'II_,I ngbylwnuue

KOMTOHEHTSI A 0]
KomnokeHTbI VrapHble
el 6 KKOHCprKLlMﬂM iseiinyeshloes o mme ggngms
TpaneLy, GanowHble agaTreps, 0IOpbI, CTOTKH, KATKOBLIE OMop, )
€ cbonbzumwe Homaga > \ CRIIOBNTHSIE OO eMnd)%b\,/JMHaMwme
b IpyGHble XOMYTH]
>~ o d
TporpammHbie
cpegcrea LISEGA s CoepvHUTENbHbIE
MPOBKTUpOBHA 1 KOMOHEHTHI

KOHCTPYUPOBaHIS
\Q\

\ CoBMecTUMOCTb
nO Harpy3kam u
COeAMHEHNAM

AN

SR/ // /Y

/ Pessba
NPV W

/D wmugpma
MR
RARMIRRANGWRS

§
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XonopgHas Harpy3ka:

XonogHas Harpyska - pacieTHas Harpyska,
onpefensiemMas B pacyeTe Ha NPOYHOCTb
chcTeMbl TPYBONPOBOAOB ANS TOYKM yCTa-
HOBKY OMOPbI B PEXVME OCTaHOBKY.

YcTaHoBNeHHas Harpy3ka (Harpy3aka
GnokvpoBKM):

YcTaHoBNEHHas Harpyaka unu Harpyska
BrOKMPOBKY — 3T Harpyaka, kotopas
yCTaHaBNMBAETCA Ha 3aBOZE ¥ NPy
KOTOPOIA NPYXVHHas MoABecka Ui noase-
CKa MOCTOSHHOrO ycunus 3abnokupoBakxa.
Harpyska 6110k1poBKI CknapbIBaeTCA 13
XOMOQHOM Harpy3ki 1 cOBCTBEHHOTO Beca
KOMTMOHEHTOB, MOABELIEHHBIX K MPYKUHHON
MOAIBECKE W NMOABECKE NOCTOSHHOIO
yeunus. B HekoTopbIx criyyasix coBCTBEH-
Hble BECA Y)Ke MOCUUTaHb! B XONOAHBIX
Harpyskax. 10 HyXHO Y4TbIBATL MK
KOHCTPYMPOBAHMM CUCTEMbI NOBECOK.

[opsvasn (paboyas) Harpy3ka:

3710 Harpyaka, onpeneneqHas pacyetami
L7151 TOYKY Onopbl TpYBONpoBoza, Haxo-
Aserocs B “ropsyem” coctosHun. ins
MPYKMHHbIX KOMMOHEHTOB CKNazbIBaeTCs
113 YCTaHOBINEHHOI Harpy3Kkv v yCUmns ot
CKaTUS NPYXVHbI, PABHOTO NPOV3BEAEHIO
nepemeLLERNs NPYKIHbI Ha XeCTKOCTb
npyXuHbl. 1N N0ABECOK/OMOP NOCTOAHHO-
O YCUMNR TOpAYas Harpyska COOTBETCTBY-
€T YCTaHOBNEHHOI Harpyske.

Harpy3ka rugpocratnyeckoro
UCMbITaHNA:

Harpyaka rugpocTaTU4ecKoro ucnbITaHus
— 970 Harpy3Kka, el CTBYtLLas Ha onopy
MY CTIbITAHIN MOJ [BNEHNEM, Kak
npasuno, npu 80°C.

Harpyska npu TpaBnenuu

(v oumncrke):

Harpyaka npv TpaBneHuu — 310 Harpyska,
Ha onopbl BO BpeMst TpaBneHusi Tpybonpo-
BOZa, kak npasuno, npu 200°C.

1 3 10
2 4 10
3 8 12
4 18 15
5 46 20
6 100 30
7 200 50
8 350 60
9 550 70
10 1000 100
20 2000 120
30 3000 140
40 4000 160
50 5000 180

0.5

4. [lonycTUMbIe Harpy3Kku

4.1 CTaTMyecKu 1 AUHaAMMUYeCKM

Harpyxaembieé KOMMNOHEHTbI

B cnyyae ¢ 4onycTUMbIMU Harpy3kamiu pasnuyatoT cTative-
CKIA M IMHAMUYECKM HarpyXaeMble KOMMOHEHTbI. KOMMOHeH-
Thl B rpynnax npogykTos 1, 2, 4,5, 6 M 7, B COOTBETCTBIM C
WX (OYHKLMEN, HarpyXatoTCs TOMbKO B OHOM HanpaBreHny
(CTaTMYECKM UMK KBA3UCTATUYECKM) M CYUTAOTCS CTaTUYe-
CKMMM KOMMOHeHTaMU. V13fenus B rpynne npoaykTos 3 v
X BCMOMOraTeNbHble KOMMOHEHTbI pacCMaTpUBAKOTCS Kak
AVNHAMUYECKME KOMMOHEHTbI.

4.1.1 Cratuyeckne KOMMNOHEHTbI
HomuHanbHas Harpy3ka ucnonb3yetcs Ans 0603HaveHus
rpynnbl Harpy3ku. B criyyae co CTaTYeCKMMIU KOMMOHEH-
Tamu B rpynnax npoayktos 1, 2, 6 u 7 HOMUHanbHas
Harpy3ka COOTBETCTBYET MakcMansHO BOMOXHOM
Harpy3ke 6nOKMPOBKM NPYXUHHbIX ANEMEHTOB, Hanpumep,
MPYXUHHbIX nofBecok. Makc. paboyas Harpy3ka (cnyyait
HarpyxeHust H) B criyyae 1CMomnb3oBaHust KeCTKoi onops
3HAQUUTENBHO BbiLLe HOMUHAMNBHOI Harpy3Kkin 1 3aBUCKT OT
HecyLLei CnocoBHOCTH COeAMHUTENBHON PE3bObI. ITOT
Clyyail Takxe BKMoYaeT B ce651 NpyKuHHbIE NOABECKM U
MOABECKM MOCTOSIHHOMO YCUNus B 3aBMOKMPOBAHHOM COCTO-
HWM. Tlpu NPOBEAEHUM TMAPONCTIBITaHNIA HA XONIOAHBIX
Tpyb0npoBOAax 4ONYCTUMbI KDATKOBPEMEHHbIE SKCTPE-
MarbHble Harpy3ky (ypoBeHb Harpyxerus HZ).

C 0.31 M10 16 10
D 0.62 M10 16 10
1 1.25 M12 18 12
2 25 M12 18 12
3 5.0 M16 24 16
4 10 M20 30 20
5 20 M24 36 24
6 40 M30 46 g
7 60 M36 55 40
8 80 M42 65 45
9 100 M48 75 50
10 160 M56x4 85 60
20 200 M64x4 95 70
30 240 M68x4 100 70
40 300 M72x4 105 80
50 400 M80x4 115 90

4.1.2 lInHamnyeckme KOMNOHEHTbI

B cnyyae ¢ [MHaMI4ECKM HarpyxaeMbIMiA KOMMOHEHTaMM
HOMMHaIbHas Harpy3ka COOTBETCTBYET paboyeit Harpyake
H (B HopmanbHbIx ycnosusix) unn Harpyake A/B (ASME Il /
RCC-M).

lockonbky 3Tv KOMNOHEHTBI, KaK NpaBmo, UCNONb3YHTCS
B ka4eCTBe NpeJoXpaHUTENbHbIX YCTPOICTB ANs NpesoT-
BpaLLeHNsi aBapui, Criyyait HarpyxeHst HZ unn yposeHb

C (ASME Il /RCC-M) npuHumaeTcs 3a MakcuMansHo
BO3MOXHbII NEpUOANYECKI Cyyail HarpyxeHus. B nro-
6om cnyyae, yCnoBuS HarpyKeHWUs YCTaHaBNMBAKOTCA
NPOEKTUPOBLLMKOM.

4.2 M'pynna npoaykToB 4

[na rpynnbl NpogykToB 4 (MpucoeamHsiemble K Tpybe kom-
MOHEHTbI) B CBA3Y C LUMPOKUM, 3aBUCALLM OT Temnepary-
Pbl, A1aNa3oHOM Harpy3ok, NpesycMoTpeHa HekoTopas 06-
nacTb NepekpbITUS rpynn Harpy3ok. [laHHble 0 AoNYCTUMbIX
Harpy3kax Ans NpUCOeAMHAEMbIX K Tpybe KOMMOHEHTOB, B
3aBUCUMOCTM OT pasnuyHbIX paboumx Temnepatyp, npep-
cTaBneHs! B Tabnuuax BbIbopa Ha kaabli TN NpoayKTa.

B Hux npuBeaeHbI JonycTuMble paboue Harpyaku Ans
ANUTENbHO 3KCMyaTauymn (cnyyait Harpyxerus H (npu
HOpMarbHbIX YCMIOBWSIX), HOpManbHas Harpy3ka, ypoBeHb
A). Mpu 6onee BbICOKOM KPATKOBPEMEHHOM HarpyKeHuu
(Hanpumep, rMapoCTaTMYECKUX UCTIbITAHISX) OCTaTONHAS
AedopmaLlns He BO3HUKAET.

[LlonycTumble Harpy3ku B criyvasix HarpyxeHns HZ (akc-
TpemarnbHas Harpyska (Mepuognyecky BO3HMKaloLMe npu
akennyatauum ycnosus), yposeHs C) u HS (aBapuitHoe
COCTOSHME, YpoBeHb D) 3aBUCAT OT HOPM, COOTBETCTBUE
KOTOpbIM JOMKHO BbITb 0BECNEYEHO.

ASME section III, NF Hx15 Hx1.6
RCC-M Hx1.33 Hx1.6
MSS SP-58 Hx1.2 HeT [1aHHbIX
DIN EN 13480 Hx1.2 HET [1aHHbIX
VGB-R510L (D) Hx1.15 Hx15
KTA 3205.3 (1) Hx1.15 Hx1.5
4.3 M'pynna npoayKToB 5

KommMoHeHTbI B rpynne npopyKToB 5 - XOMyTOBbIE ONOpbI
[NS XONOAHBIX W KPUOTEHHbIX TPYOONPOBOAOB, a Takke
KaTKOBbIE OMOpbI ¥ CEANOBUAHBIE OMOpbI - PaccMaTpUBaIoT-
€1 KaK CTaTUYECKIe, HO He CYUTAIOTCS YacTblo MOAYMbHON
CUCTEMbI B OTHOLIEHWUM rPYMN Harpy3oK. Tak kaK ux MOXHO
CPaBHUTb C KOMMOHEHTaMM BCMIOMOraTenbHbIX METanmo-
KOHCTPYKLMI N0 XapaKTepy HarpyxeHus, OH BblfeneH!

B OTAEMbHYI0 rpynny. HoMMHaNLHas Harpyska sgech
COOTBETCTBYET MaKC. paboyel Harpy3ke B COOTBETCTBUM C
ycnosusamu Harpyxerns H (HY, ypoers A/B). O rpynne
npoaykTo 5 cM. Takke 4.4.3, cTp. 0.6.

(1) B cny4ae C KOMNOHEHTaMM, PACCMATPUBAEMbIMM B COOTBETCTBHUM C
KTA 3205, cnpasegnvso cnegytowee: HZ=H x 1.5;HS =H x 1.7



4.4 Tabnuubl Harpy3ok

,U,OI'IyCTMMbIe Harpy3kn KOMNOHEHTOB NPeACTaBlEHbI

B BUze MaTpULbl (YNOPSLOYEHHON B COOTBETCTBUM
C rpynnamu Harpy3okK 1 CrydasiMu HarpyxeHus) B

cnepytolmx Tabnuuax Harpy3sok LISEGA. Onpepe-
nexve cnyyaes HarpyxeHns cootBetctsyet DIN EN
13480-T3, VGB-R 510 L, ASME B31.1, MSS SP-58,

ASME pasgen lll, Div. 1, noapasaen NF 1 KTA 3205. (D Makc. pa6oyas Harpyska ans

Tabnuua Harpy3ok NpUMEHUMa KO BCEM CTaHAapTHbIM
komnoHeHTam LISEGA, a Taioke K ApyriM KOMNOHEHTaM
LISEGA, cnpoekTupoBaHHbIM 4118 UCNONb30BaHUs CO
CTaHAaPTHLIMW KOMMOHEHTaMK, HanpUMep, cneLu-

aNnbHbIMU KOHCTPYKLMUAMMU.

4.4.1 Makc. gonyctumas Harpy3ska [KH] ansi ctaTuyeckux KOMNOHeHTOB

c 0.31 0.7
D 0.62 1.7
1 1.25 2.8
2 25 44
3 5.0 8.5
4 10.0 14
5 20.0 27
6 40.0 43
7 60.0 63
8 80.0 85
9 100 112
10 160 178
2 200 215
30 240 270
40 300 320
50 400 400

1.1 1.0
33 29
5.6 5.0
9 8.0
15 134
31 278
46 4
74 66
108 97
150 135
196 176
295 265
395 355
452 406
505 450
650 585

4.4.2 Makc. gonycTtumble Harpy3ku [KH] ana guHaMmMyeckMx KOMMOHEHTOB,

rpynna npoaykTos 3

1 3
2 ® 4
3 8
4 18
5 46
6 100
7 200
8 350
9 550
10 1000
20 2000
30 3000
40 4000
50 5000

4.4.3 Makc. gonycTUMble Harpy3ku ans
KaTKOBbIX OMOp B rpynmne NPOAYyKToB 5

HOPM.yCNOBMS 3KCnNyaTaLy 4
JKCTpeManbHble Harpy3ku 519

29
39
7.5
16.5
44.0
94.5
175
339
535
937
1900
2850
3800
4750

8
1"

16
22

35
47

60
80

4.0 338
53 5.1
10.6 9.7
23.9 22.0
61 58.5
141 127
267 239
472 423
735 715
1335 1236
2660 2520
4000 3800
5320 5050
6650 6310

120
160

4.4.4 Makc. ponycTUMble Harpy3ku ans

5.2
6.9
13.7
31
77
180
336
655
935
1740
3440
5160
6880
8600

BA3KOYNPYrux Aemncepos

3D..D 25 5 10 20
3Dk 50 10 15 25

30 40 60
40 50

461

5.0
6.7
12.6
285
745
162
301
588
910
1612
3270
4900
6530
8150

80

MPYX1HHO NOABECKM/ONopbI 1 NOA-
BECKIN/ONOpbI MOCTOSIHHOTO yCUmns,
COOTBETCTBYIOLLAS MAKC. Harpy3ke
Ha rmaBHble NpyXwHbl. [JaHHoe
pasfeneHxue no rpynnam Harpy3ok
He NpUMeHNMO K Tunam 18/19.

(2) Lonyctumble Harpyaki B cOOTBET-

CTBUM C pacHeTHbIMU KpUTepusamin
ANA aMepuKaHCKoro ctaHaapTa
“MSS SP-58" (ASME B 31.1/B
313).

() Ciona BKMIOYAKTCA BCE HArpyaku,

KOTOpbIE MOTYT BO3HUKHYTb MK
HOpMarbHOI aKCMyaTaLum
060pyA0BaHMs, BKIoYas 3anyck
11 OCTaHOBKY, OMYCKM M0 Macce
rMapocTaTyeckie UcnbiTaHus.

(@) Cropa BKMIOYEHbI Harpy3Ky, BbIXO-

AALLye 3a npeaensl HopManbHoi
aKCMryaTaLm 1 3aBUCSLLME OT KOH-
KpeTHbIX TpeGoBaHuit AN Kaxaoro
cryyasi, a TakKe rMapocTaTudeckue

uenbiTaHus. ins atoro cnyyast
pexoMeHzyeTcs nocreaytoLast
npoBepka COCTOSHUS BCEX YacTel
onopbl.

(B5) 1Nt yKasaHHbIX HArpy30K MOXET
BbITb AOCTUTHYT NMPeaen Teky4ecTn
KoMnoHeHTOB. Bo Bcex nogobHbIx
Cry4asix pekoMeHayeTcs 3ameHa.

(&) Crona BKMioYeHbl BCe AMHAMIYE-
CK/e Harpysku, KoTopble MoryT
BO3HMKaTb NPy SKCrnyaTaLum
060py0BaHMs, B TOM YuCTEe OT
TMLpaBRMYECKOro yaapa npu
aKcnnyaTauum KnanaHoB, a Takke
MPOEKTHbIE 3eMMNETPSICEHNS MU
akennyaratm (M3).

(@) Ctopa BKMioYeHbI BCe AnHaMuye-
CKVIE Harpy3ki1, BO3HUKAIOLLE MpK
HapyLLUEH 0BbIYHON JKCTNyaTa-
LW 1 BOSMOXHOE MaKCMarbHoe
pacyeTHoe 3emnetpsceHns (MP3).
[ins 3TOr0 Cyyas pekoMeHayeTcs
nocneayloLLas npoBepka CocTost-
HWs BCEX YacTeit oropbl.

[insi BMHaMU4ECKNX Harpy3ok
MOXeT BbiTb JOCTUTHYT Npeaen
TeKy4ecTU KOMNOHEHTOB. Bo Bcex
noaoGHbIX CIy4asix pekoMeHayeTcs
3ameHa.

(9 Mpynnbl Harpy3ok 1 1 2 coBMeCTH-
Mbl Mexgy coboil No Harpyakam n
coeauHeHnaMm. Ipy aTom rpynna
Harpy3ok 1 oTHocuTCS k camomy
ManeHbKoMY yiapHoMy CTonopy, a
rpynna Harpy3ok 2 — k COOTBeT-
CTBYHOLLIM XXECTKMM pacropkam 1
npuBapHbIM ckobam.

0.6



5. Cuctema 0603Ha4yeHusa TMNOB

BCe KOMMOHEHTbI MOXHO MAEHTUULMPOBATB MO KOAY
0bo3HaveHus Tuna. Bes nHdopmaums, Heobxonnmas
ANS ONUCaHNS CTaHZAPTHOW KOHCTPYKLMU, KOLMPY-
€TCs C MOMOLLbio 6 uudp.

CucTema 0603HayeHNs TUMOB YNPOLLAET NpyUMeHe-
HWE COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOMOMNN

1 NpenocTaBnseT HeorpaHNYeHHbIE BO3MOXHOCTY

NO BHEAPEHWNIO MOAYIbHOM CUCTEMbI B MPOrpammbl
CAMP.

0603HaveHns Tunos LISEGA MoxHo paciundposaTb
C NOMOLLbHO CrieaytoLLmMx Tabnu,

MepBas undpa onuckiBaeT rpynny npoayktos (PG)

PG 1 = noaeecku 1 0nopbl NOCTOSHHOMO YCUMNS

PG 2 = npyxuHHble nogsecky 1 onopbl

PG 3 = gpuHammyeckme KOMNOHEHTbI

PG 4 = npucoeauHsiemsle k Tpy6am KOMMOHEHTHI

PG 5 = kaTkoBble, CeasIoBIaHbIE 1
HM3KOTEMMEpaTypHbIE ONopbI

PG 6 = pe3bboBble COBANMHNTENBHbIE KOMMOHEHTbI

PG 7 = KOMMOHEHTBI KpenreHust K METaroKOHCTPYKLMSM

Lindopbl 2-6 0603HaYaT AOMOMHUTENbHBIE XapaKTe-
PUCTVKM B COOTBETCTBIN CO credytoLmm Tabnnua-
Mu. KOHCTpyKUMS NSt NOBbILLEHHBIX TpeboBaHmiA
(5-9 1 6-9 undpa) onucana Ha ctp. 0.18.

PG 1 MopBeckn u onopbl NOCTOSHHOTO
ycunus

2 ¥ & 5 6°
uncpa |uvdpajumcpa) uvdpa  |uudppa
Tpynna | [vanasoH obnactb
Mofienb | Harpy3oK [Tepevellienil  MpUMEHeHWs  [povss.cepis
1= nogsecka | C=M10 |2=150wm |1= obwenpo  |3=2013
nocT. D=M10 | 3=300 mm MblluneHHas |5=1985
yeunus 1=M12 | 4=450 wm |5= nosbilenHble  |9=1999
2=M12 | 52600 um TpeGoBaHis
3=M16 | 6=750 mm
4=M20 | 7=900 um
5=M24
6=M30
7=M36
8=M42
9=M48
2= CH2x 8ALG10 = obuenpom. [5=1985
ceKLmoHHast | 9ALG20 = obierpom.
€0 CTOjiKaM
3= CH3x 8ALG30 7= NOBbILLEHHbIE
cexuvioHHas |9 AL G40 Theoga
8= noBblleHHble
TpeoaHis,
4= CH4x 8ALG40 :
CeKLoHHas | 9 ALGE0 o crona
6= onopano- [8A160kH | 2=150mm | 2= 2xcekuw-  |6=casl.
croshHoro |9A200kH | 3=300 mm OHHaA Temn. SE°
YU A5 |8 A 2404t 3= 3xcey |1
60nbLumx 9A300kH OHHas PTFE-SE*
HaTpy3oK 8A320kH 4= 4 xcexun- FeSE
9A400¢H OHHas
7=cepeoriog | 5=M24 | 2=150 wm |1= obwenpom. |5=1985
BeCcka 6=M30 | 3=300 mM |5=  nosbiueHHbie
7=M36 TpeGosatis
8=M42
9=M48

*SE= ckonb3sias nopnoxka
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PG 1 MopaBecku 1 onopbI NOCTOSIHHOTO
ycunus (npoaormKkeHue)

PG 3 [IuHammnyeckue KOMNOHEHTbI
(npopomnxenue)

27 ¥ & 5 6 2 F+4 52 6
uvcdpa |umdppa|umcpa] umcdpa  |umdpa umncpa uncpa uudpa | undpa
rpynna | menan | ofnacts AUMET TpyGbl SEE
MoZenb | HArpysoK [repeneleni|  NpuMEHeHNA  |pow3s cepits Mogenb  |rpynna Harpyskw [kH]| - npumeHeHust  |mpouss.cepus
8= nogsecka | D=M10 |1= 75m [1,2= obwenpom.|7=2007 6= QuHam- [amrep TpyBbl | oBLienpom, 1-3=
nocr.youns, | 1=M12 2= 150 (56= " nossiuersie yeckuit Tpyb. B [Mm/10] 1=p0 350°C 1x U-Gonr
KomnakTHast | 2=M12 3= 300u TeGosaHis XOMyT € : 2=10500°C 4-5=
3=M16 U-0bpasHbim T0=1016 3=10560°C  |2x UGon
9= onopa nocT. | 4=M20 1,2= obujenpom. [6=C sl XOMyTOM T1=1067 42110 600°C
youns, 5=M24 onopa nocT.ycunust |teun, SE* T2=1118
KomrakTHas | 6=M30 34= obuenpom. |7=c 7= MHaMuye- T3=1168 TOBbLUIGHHbIE 1-6=
7=M36 LiapHupHas onopa | PTFE- CKUit XOMyT T4=1219 TpeBoBaH 1 X nonoca
8=M42 M0CT.ycunua SE* €0 CTanbHoM 6=n0 350°C 7-9=
9=M48 5,6= onopa nocr. nonoco 7210 500°C 2xnonoca
YCURUS ANst MOB. 8=10560°C
Tpeo.
9= wWapHWpHas 7?3: wapHwpHast | 7=2007 9= xecr. = 4 CpenHas MOHTaxXHas AnvHa | 2-4=
onopa nocr. 0nopa NoCT. YCHT. pacnopka 3: 8 | B [mm/100] 06Lu_enp0M.
younms, [Nt o8, Tpep. g; 12 naa;\m
ounaKTHas 6= 100 Tpeﬁoaaﬁwﬂ
7= 200
PG 2 MpyXvHHbIE NOABECKN 1 ONOPbI B 35
2 [Pund-lfund] 5 [Cund- o
ngpa a a nugppa a
ELC p P LT P L=chukc.LunoHKa | ¢ 3 no 6° Ldpbl OTHOCSTCS K TMINY XOMyTa
rpynna | [venasod obnactb
MOZENb | HArpy3OK [TepeveleHi|  MpUMeHeHus  [Tpouss.cepis
1= TIpYK. C=M10 | 1=50mw |2= obwenpom.  [1=1991 2 F+4 G 6
1I0/1BECKa, l1)=’\l>|ll11£) §=;88MM 6= nan\meHthe g=1ggg umdpa umdpa undpa | umdpa
loggelLit- | 1= = e6o8al =197
il P uvi B B vl I o /14 TPYTINa HarpyaoK | BepT.iepeN-e | ropnepen-e
0= Wapupras | 3=M16 | 5=400mm [1= obwenpom. | 1=1991 Mofens [kH] [iaw] [taw]
npykuhes | 4=M20 | 9=mowT. [5= rosbluenHble  [4=1994 D= Baskoy- | 03= 25 30= 30 3=30 3=30
onopa 5=M24 | your.p.|  Tpebosarns |6 BelC. npyrve 05= 5 40= 40 4=40 4=40
0= MoHTaxHbie |6=M30 | ™na20 |2= Temeckomuy. |temn.SE' newncepst [ 10= 10 50= 50 5=50 5=50
yanustenn | 7=M36 | &mna2l npyx.onopa  |7=c PTFE- 5= 15 6= 60
aamna20 | 8=Md42 | &muna29 |6= nosbiweHHsle | SE* - -
= nocanodkas | 9=M48 Tebosarus | 8=1978 0= 20 8= 8
= gpywaHble 9=1999 25= 25 H1=100
0K JBYXCTO- n- i} -
OET0 ... .-D = 3aBUCHT OT TEM-PbI .. .. .-L = hvKCHpOBaH
neiicTans
7= Nowrarbele PG 4 TpyGHble XOMYTb1, XOMYTOBbIE
ol OmnopbI ¥ KOMMOHEHTbI st
9= mpyx. omopa NPUCOEANHEHMA K TpyOam
2= mpyk.noms, [1=LG10  |1=50mm [1= obwenpom.  [9=1999
19 Gorblunx §=I|:8§8 §=;88 M |5= noag\meHthe 7 44 5 6
Harpyaok, ana |3 =200Mm | Tpe6osakus
nofBeLLmtBanus | 4=LG40 L] L2020 unppa L202E
6= npyx.noms.  [5-LG50 2= oblujenpom. A obnactb
A Gonblun 6= noBbILLIEHHbIE mogen | aumetp TpyGbl [MM] | mpuMeHeHns  [ipouss.cepis]
:ggp.,cv ToebosatA 1= npusapast | D9=LGD 1=0BLLIENPOMBILL- | 479 MpAbiX
Aol =
npoywnHa | 29=LG2 fNeHHas TDY6 MaKc.
8= TAKnpyK. 6 g0 39=1G3 Tonuwe
onopa Teinep. §€ 49=1G4 Y30nALM
T=¢ PTFE-SE* 59= LG5 B
69=LG6 1=10
PG 3 [luHamnyeckue KOMMNOHEHTbI 79=LG7 2100
0t= 213 02= 269 | 1=06LenpombiLL- | Ans KoneHa
27 ki 4 5 (i 03= 337 0= 424 | nenHas Tpy6bI
uucpa |uucppalundpal uudpa |undpa o Al f Re1.8Dx
0= 730 08= 764 Makc. Ton.
rpynna JJ,VIHI'IGSOHV obnactb 09= 889 10= 1080 13078 MM
MOZENb | HArpy3OK [TepeveleHi|  MpUMeHeHus  [Mpouss.cepis = 1143 13= 1330 3410
0= mgpaen. = 2 2=150MM | 1= 0bLienpo §=$88§ f4= 1397 16= 1590 56=100
yhapHble = 3=300MM | MbiwneHHaa | 3= 17= 1683 19= 1937 -
cronopel, (3= 8 [4=400wm 61986 | [P e g e s [Tt B
cepuiiioe | 4= 18 15=500MM |5= nosswerie | 81988 | oo o grpencr |26 210 2= 730 19=no500°C  |rpmarp.m
venontetue | 5= 46 18=100MM | Tpedosas 3= 3.omeeper. | 32 389 36= 356 |3-n9 560°C KOHCTPYi-
= 10019=200mm 4= ¢ U-Gomrou| 3T= 3680 4t= 4064 14=p0 600°C Um
2= nornotutens| 7= 200 . = 490 46= 4572 |5=n0 650°C
3Hepruu = 350 A THnad2: . 5= 5080 5= 5%8 =Ro
3= MoHTaxHble | 9= 550 6=19% rofoco 61= 6096 66= 6604
yarwmenn | 0= 1000 BOPTIDIOMYT | 7= 712 T6= 620 | pogsenmse
1= rugpasn. 2= 2000 [8=100MM 5= U3 THYTbIX 81= 8128 86= 8636 Tpe6OBaHMﬂ
yAapH. 3= 3000 [9=200MMm nacTit -\ 1= 9144 97= 9652 |6=ng 350°C
cronop  [4= 4000 6= BeprxOWyT | T0= 1016 T1= 1067 720 500°C
¢ Bonbwmm |5= 5000 MORYnOPel | To= 1118 T3= 1168 8=10560°C
avametpom (9= 550 8= BeprxomyT | T4= 1219
0= 1000 107, Liandb!
5=npvsapHas [19= 3 79= 200 [1= obienpom. 1=1991
ckoba 29= 4 89= 350 |5= nosbilLeHHble 3=1993
39= 8§ 99= 550 Tpebosavs 9=1989
49=" 18 09= 1000
59= 46 20= 2000
69= 100



PG 4 Tpy6Hble XoMyTb1, XOMYTOBbIE ONOpPbI
W KOMMOHEHTbI ANA NPUCOSAUHEHNS

PG 6 CoeanHuTENbHbIE KOMMOHEHTbI

PG 7 KomnoHeHTbI Kpennexus K
KOHCTPYKLMAM U Tpaneumm

K TpybaM (npogoskeHue)
r F+4 5 6 2 F+4 5 6" 2 ¥ 4 5° 6
undpa u1dpa undpa  |umdpal | umdpa u1dpa undpa |uudppal | uvdpa | undpa | undpa | uudpa | uudpa
obnactb obnactb rpynna obnactb
MoZenb | mumeTp TpyGbl [MM] | MpUMEHeHMs  |npouss.cepus MOZenb rpynna Harpy3ok | MPUMEHeHVA [fpouss.oepr mMofenb | Harpyaok | chHykuvs | MPUMEHEHUs | npouss.oepr
9=xomyToas [01= 213 02= 269 | obwenpom. 1= Hukas 0=raika c D9= M10-0.62xH 1= obwenpom. | 2=1982 | [0=cromb3fiwast| wwpuHa | AmuHa | 1= npuBapHas |1=mpauoyr,
onopa 03= 337 M= 424 | 1=p0 350°C 2= Cpeppas KOrbLiOM 29= M12-2.50kH 5= nosblluekble | 5=1995 nognoxka | 1= 50 1=50 |2= sakpenn. n0180°C
05= 483 06= 603 | 2=p0500°C 3= Hiakas, 1= cepbra 39= M16-5.00kH Tpebosarns | 8=1978 2=100 | 2=100 Bonramy,
07= 730 08= 761 3=p0560°C ceapas | 12=ewmroB. crskka| - 49= M20-10.0kH 9=1999 3= 150 3=150 TOPSEOLYH- | 4= mpsmoyr.,
09= 889 10= 1080 | 4=p0600°C d=coenpss, | |4=crepwd. mydra| - 59= M24-20.0kH 4= 200 | 4=200 KoBaHHas 10350°C
1= 1143 13= 1330 | 5=po650°C CBapHaR 69= M30-40.0kH 6=300 |3= sakpenn.
14= 1307 16= 1590 5= Bblcokas, 79= M36-60.0kH 7=390 Bonramy,
7= 1883 19= 1937 coaphad | 3= wecrurpan. 89= M42-80.0kH 2= obluenpom. | 3=1993 8=490 ropayeoUyH-
§§= %% %: g%g HOBE\LLIEHHbIe raiika 99= M48-100xH 3= 25CrMod 8=1978 KOBaHHas!
= 2670 21= 2130 | pebosarws 10=M56x4-160kH | 5= nosbiuerssie | 9=1999 = - -
U= WY % 556 | 6m0350° 2= VBLA20H | esosaes o el & o,
3= 380 41= 4064 | 7=00500°C 30= M68x4-240kH 102100 200200 5= oy
4= 490 46= 4572 | 8=n0560°C 40= M72x4-300kH p0350°b
5= 5080 5= 5588 50= M80x4-400kH
§1= 6096 66= 6604 1= OOpH. C..9= 2=150  |6=oblenpom. |1= opHo-
M= M2 6= 7620 - D=M10 T PR — cTovika 1. Harpy3. 3=300  |8=nosbilueHHble | CexuyOHHas
f 808 & B8 cropiens 1| 2012 (0= (510 |5 e A nogee- 4=t | oo
0=Ucbpasnom | %= 914 §1= 952 [T=S7BR (G-omaap | |6= coen. 3oM16 | LGH) | meosaum o ocr Pt
YoMyt T0= 1016 T1= 1067 |3=1.4301 crepietb /M| 4=M20 |1= pesbbosast your. 7:900
T2= 1118 T3 1168 |pop, TpeboBaHus 7= pess6oBast 5=M24 |  wnmnbka )
T4= 1219 6=5235JR LMWbKa, 6=M30 |2= 500mm 1= onopH 8=160kH 2=
8=14301 pe3b6oBoit 7=M36 |3=1000mm croika ang | 9=200kH 2 X CEXLOH.
9=omanmmens | 00= omparnuimens 0= omparnuimens | 1-5= CTEPHEHb 8=M42 - 14=1500um MOABECKA | 8=D40kH 3=
oTpeiBa AnA oTpiBa OTpbiBa pasmep 9=M48 ~|5=2000mm MOCT.yOAT. | 9=300kH 3 X BKLVOH,
Xolonops 6=2500mm Ans bonb- 8320 =
——————— =300 __ | WIXHRIDIONT o= 00k 4 x cexupon
10=M56x4 -
PG 5 KarkoBbIe onopbI, ceanosuaHbIe ST O D oy [F e (81976
onopbI 1 HU3KOTEMNepaTypHbIe 30;M68X4 THaHpO- ONATpYX.  |Harp. foRcTPykM | Toebosannn
40=M72x4
M30J1IMpOBaHHbIe ONnopbI 50=MB0x4 ) BaHa foABeckt
> CFyn 5 & 3=npueapH.  |D..50= :0> ! ;= obluenpom. §= 188:25
cepbra TD.HAMpY3. ' IpHAya. = OrpaHnTenK |3=

undpa umndpa wicbpa | umpa | OOO3HAYEHMe THNa " anBapH Py :rp v or%blaa 9= 1989
S 123456 L I e

obnactb — :

Mogens AMMETD TPYObI | MpUMEHEHIsT | TpoH3B.Ceps - Mpoussop. cepusinepen-elnon. nap-p (5= gpgafumz;ﬂ |

I T e 06nacth npuMeHeHmsnepem-e - 6" Y ——t —
cuun.pommon | 08=  8H | 2= cBokosbiM = anodbit - (U...4= = 0arno4H. =
2= famosasonopa | 12= 120kH nepemeLLe- Avan.nepewmelu,fa TpyGbIyHKua aganepw [pasvep  |agantep &
C ABHHOHYCHol % g= ggKH HUEM poriAka [pynna Harp./o Tpy6bile pe3sobI BApUaHTLI Gonm!
POTAOM = 35 = = =
3= famiosasonopa | 60= 60KH KowcTpykuns gég,aep 1= yromok Soezevﬁ:éwe
B o ['pynna npopykTos (PG) 7= fop.coep-
5= orpaHiy.0Tpbiga HeHIe
/1A KaTkoBoM W0 !
onopsl I'I umepbl =HanpasnaLLme S
4= cennosuHble 01=21.3um 1= npuBapHas P P _ Pasep

Onopb! ¢ XOMy- 02=26.9MM 2=cTpyo. 1715315 8=6anouHbi  |2..7= rp.Harp. |1= cTaHgapr. 1=1991

Tali, MpyBap. 03=33.7mm XOMyTaMu | 1985 3aKIM

CeANOBYTHaR 05=48.3mm 3= TPyOHbI | 9=1 oI 1 5O -

. = TpaneLs Lchpsl ¢ 3% no 5 cootseteraylor (3= 2013

0nopa, Tp. Rorok 89; ?ggm floToKk CraHa. KOHCTP. | "rorge. OfIHOCEKLIMOHHLIM NOZIBECKAM B Kaxg,  |5= 1985

6= Huakotemn. 08=76-1vm Anua: TonuyHa [MnanasoH nepem. 3 / 0-300mm CKamu Mocr. cnyqae (cm. PG1) 7=2007
usonupo- 09=88.9 wonALM _ yeunus

BaHHas 10108, OMM 3= 150Mm B MM Ip.Harpyakn 5/ Fy = 20kH o T o5 =

onops =108.00M | 5 300um 0= %5 ORliocorimonHas = Tpanewust Lvdpbl ¢ 3% no 5° COOTBETCTBYIOT | 1= i,

T =143 | 7= 500um = 4 A u CTIPYKVH- | OBMHOUHBIM MOABECKAM B Ka(.cydae  |9= ¢ Taenshsl
w3onmpo- 13=133.0uM | 8= 750mm 2= 50 Mopgecka noct.ycun. HbIM (om. PG2) MW TIOZBECKaM

BaHHas 14=139.7mm 3= 80 nogBecku

onopa ¢ 16=159.Onm 4= 100 9=xecrkas  |C.4=  |23° 3= obuempon. | 7= Lopanei

0CeBbIM 17=168 3w 5= 130 Tpaneus  |mpap. (B 3ae. 8= nogbilieHble | mpodus

nopOM 19=193.7mm 6= 150 495185 = i
ynop 992019 1w 7- 130 2.9=  |oTTna | mebogain 9= U-aBpaskbi
24=044 5 8= 200 L BelicokkoHcTp., npuBap. psarp,  |FOHCTPYALL o
%gzg%gm 9= 250 13CrMod-5, noBbILEHHbIE TPeGOoBaHMS 0>169 :a:;a;eoe
322323 9m AvameTp TpyGLI 508MM 2.20= ! 4= -oBpashbi
— 36=355.6mm — — - XoMmyT.onona AP | o
T=Tlpusapble | 37-368.0uv | 1= CTaH@aptHoe |1=T-oBpasHbli VECICOR —

Bawmaku 112406 npodiMT Mpucoen. k Tpy6e 7= COBMHMT. LcpbI ¢ 3% N0 6° OTHOCATCS K XOMyTaM, KoTopble
49419 0w 2= U-OgPaSH' MNACTYHb [OMKHb BbITb OGbEAVHEHbI
46=457.2um npogue

8= CToikn 51=508.0mm | 1= Kectke  |1,2=0mA 3962514 4461438
56=558.8Mm Tpy6Hble MpSMbIX
61=609.6Mm oiops! Ty CraHA. KOHCTP. LXomyTs! ¢ nonocoii Ans BbIc. Harp.
g?ig??gm 2= E;%grgr'm_ 3’4=‘F1{“ig’$e*‘a Cp. MOHT. AnvHa 2500MMm Marepuan 10CrMo9-10 cTaHz KOHCTPyKUMS
76=762.0MM yeckvie 5,6=1na Konera I'p.Harpysku 6/ Fy = 100kH [vameTp Tpy6bi 609.6MM
S}:gﬁgm onope! R~1.5Dk *ectkas pacriopka T'opu3oH.xomyT, U-GonT unu nonoca
97=965.21u Mpucoen, K TpyGe

0.8



CootBeTCTBME NMPU3HAHHbLIM
MWPOBbLIM CTaHAapPTam

CTaHAapTU3UPOBaHHbIN
BbI6OpP YrNepoaucTbIX 1
KaponpoyHbIX cTanein!

YaponpouHbie cTanu gns
MCNoNb30BaHKA Npu Gonee
BbICOKWX TEMMNepaTypax unu
XnagoCToMKue, Hanpumep,
npu -60°C, - no 3anpocy.

0.9

6. CtaHpapTb! M HOPMbI

Mpy NPOEKTUPOBAHIM, pacyeTax HanpPsHKEHWI U
Harpy3ok Ha ornopbl, a Takxe B MPOU3BOACTBE, Y4TeHbI
COOTBETCTBYIOLME EBPONENicK1e U ApYrue MexayHa-
pOOHbIE CTaHAAPTHI.

XapaKTepI/ICTVIKI/I MaTepmanos, Ha KOTOPbIX OCHOBaHbI
BCe pacyeTbl KOHCprKLlMIZ, B3ATbl U3 COOTBETCTBYHO-
KX CTaHOapTOB U TEXHNYECKUX HOPM.

DIN EN 13480-T3 MeTannnyeckie npoMbILLEHHbIE TPYOOMPOBOAb! Espona
VGB-R 510 L CraHpapTHble onopb! lepmaHms
KTA 3205.1/2/3 CraHgapThl Anst aTOMHOM MPOMBILLIIEHHOCTY 'epmaHus
AD-Merkblatter CraHpapTbl ANsi COCYA0B paboTatoLnx Nof faBreHUeM ['epmaHus
RCC-M TexHu4eckvie ycrnosus Ansi onop TpyGonpoBosoB ®paHups
MSS SP-58 Onopb! TpyGonpoBoza — Matepuan 1 KOHCTPYKLKS CLIA
ANSIASME B31.1/B31.3 TpybonpoBoak! NoA AaBNEHNEM CLUA
ASME section Il Div. | - NF Onopb! ANst aTOMHO NPOMBILLNEHHOCTM CLIA

JSME S NC1 HopMbl TEXHUYECKOTO perynmnpoBaHis Ans aTOMHOW NPOMBILLIEHHOCTI ANOHKS
JEAG 4601 Hopmbl MpoeKT1pOBaHNS A4St aTOMHOM MPOMBILLIIEHHOCTY AnoHus
SPIR-0-2008 CBop NpaBui Mo OMOPHbIM KOHCTPYKLMAM anemenToB ASC Poccnst

7. MaTtepuanbl

Vcnornb3yloTes UCKIoUMTENbHO MaTepuarbl, CoOT-
BETCTBYtOLME TPeBOBaHNAM K CTan CTaHAapToB
DIN-EN, ASTM unm CN.

[MpyHLMNMANbHBEIM MOMEHTOM MPM U3rOTOBNIEHUM
KOMMOHEHTOB OMOp SIBNSIETCS UCMOMb30BaHe
MaTepuasnoB C rapaHTUPOBaHHbIMU NPOYHOCTHBIMM
CBOMCTBAMM.

I'Ipe.qnoq'rMTeanble cTanu ana npucoeanHsaeMbIX K pr6e 3JIEMEHTOB

S235JR A36 Q235B X
S235JR A 516 Gr. 60 X
S235JR A 675 Gr. 55 X
S355J2 A675Gr. 70 Q345B/Q345R X
$355J2 A299 Q345B/Q345R X
S355J2 A516 Gr. 70 Q345B/Q345R X
P235TR1 A53SGr.A 20G X
P235GH A53S CGr.A 20G X
P355NH A106 Gr.C 20G X
16Mo3 A204 (Q345R)/15CrMoR X X X
13CrMo4-5 A387Gr.12Cl.2 15CrMoR X X X X X
10CrMo9-10 A 387 Gr. 22 Cl.2 12CriMoVR/12Cr2Mo1R X X X X X X
X10CrMoVNb9-1+NT/QT A 387 Gr.91Cl.2 X X X X X X X
X5CrNi18-10 A 240 TP 304 06Cr19Ni10 X X X X
42CrMo4+QT A193B7 42CrMo X
A193 B8 X X X X X X X
X10CrMoVNb9-1+NT/QT A182 F91 X X X X X X X
21CrMoV5-7+QT 25Cr2MoVA X X X X X
25CrMo4+QT A194 Gr. 2H 25Cr2MoVA X X X X X



8. CBapka

Bce cBapouHble paboTbl NPOM3BOAATCS METOLOM CBap-
KW METannM4eckuM NeKTPOLOM B CPEeAE 3aLMTHOTO
rasa B cootBetcTBuM ¢ DIN EN 1SO 4063.

m  MAG/GMAW (= cBapKa MeTarnmm4ecKvm aneKTpo-
[OM B cpefie 3alMTHOrO rasa), npoueaypa Ne135

= MAG/FCAW (= pyroBas cBapka nopoLIKOBOI
npoBonokoMn), npoueaypa Ne136

= WIG/GTAW (= cBapka BONb¢hpaMoBbLIM 3MEKTPO-
[IOM B Cpepe 3alluMTHOro rasa), npoieaypa Ne141

TexHnyeckune TpeboBaHUs K TEXHONOTMM CBaPKM
(WPS) ceptuchunumpoBaHbl Ha OCHOBE CTaH4APTOB
EN ISO 15614-1 u/unn ASME, pasgen IX (WPQR).

CBapLLmky aTTeCTyHTCS B COOTBETCTBUN C

EN 287-1 n ASME, pasaenom IX Ha coOTBETCTBY!0-
LyMe npoLieaypbl U Knaccbl MaTepuanos, a nepcoHan
no o6cnyxmBaHuio cBapoyHoro obopyaosaHus no EN
1418 n ASME, pasgen IX.

LISEGA npoBoauT cepTudmkaLyio B COOTBETCTBUN C:

= DIN 18800-T7 KI. E, noBTOpHas ceptudm-
kaums B cootBeTcTBMM ¢ EN1090-1 - EXE 4,
cepTudmKaums cooTBeTCTBUSA AN KOMNOHEH-
TOB onop u TexHnyeckne Hopmbl EN 1090-2
[Ns U3rOTOBNIEHUSA CTallbHOW KOHCTPYKLIMK

= ASME, pasgen lll, yacTs |, nogpasg. NCA 4000
- NPT v wramn NS
EN ISO 3834-2
TRD 201/AD 2000 Bpowtopa HPO
TexHuyeckme ycrnoBus Ans napoBbIiX KOTIIOB
| Tipou3BOACTBO U NpOBEpPKa COCYA0B NoA
JaBrneHvem Hemeukoii cnyx6bl TEXHNYECKOTO
KOHTpons 1 Haa3opa (TUV)

MepcoHan KOHTPONS KaYecTBa CBApPOYHbIX paGoT
aTTecToBaH B COOTBETCTBUM C:

= ENISO 14731, cneumnannctbl CBapoOYHOro
npousBogctea IWE u EWE (MexayHapog-
HbIW/EBponelickunii cneyuanuct CBapo4yHoro
NPOV3BOACTBA) U TEXHWUKM CBapPOYHOro Npo-
u3BoacTBa, IWS (MexayHapoaHbIi akcnepT
CBapO4HOro Npou3BOACTBa)

= CepTuUhULMPOBAHHbII NPUEMLLMK CBapOY-
HbIX n3genuii B cootBetcTeun ¢ AWS 1.1
ASME, pazgen lll, yacTb |, nogpasg. NF-5500
SNT-TC-1A

VcnbiTanns HepaspyLuaLLmmMm MeTogamu (Buay-
arnbHbIN KOHTPOSb, LiBETHAs aedektockonus, ML,
Y3K 1 pagnorpacmyeckuii KOHTPOIb) NPON3BOASATCS
NepcoHanoMm, KBanngMLMPOBaHHBIM B COOTBETCTBUM
co cTaHgaptamm ISO 9712, ypoeeHb Il 1 SNT-TC-1A,
ypoBeHb |l

/cnbiTaHus NpOBOASATCS COTMAcHO CTaHgapTaMm:

m  ENISO 5817, Ipynna oueHku C
EN ISO 17635 (I1SO 10836)
C COOTBETCTBYHOLMMU YCIIOBUAMM
AnA pasnuyHbIx npoueayp ZfP

= RCC-M, nogpasa. H 4000 ¢
MC 3000 - MC 70000

m  ASME, pa3pen V, kak Tpebyetcs B
cooTBeTcTBUM C noapasaenom NF

9. 3awwmTa NOBepXHOCTH OT
KOPPO3nUK

Kak npaBuno, Bcs npoaykums komnanmm LISEGA
npesHasHayeHa 4515 JONrOBPEMEHHON aKcnyaTaumm
1 HaflexHo paboTaeT B TEUEHME BCEro cpoka Cryxobl
3aBofa. [N ymeHbLUeHNs paboT Mo TEXHUYECKOMY
obcnyxnBaHMio 0coboe BHUMaHWe yaenseTcs 3aluTe
0T KOppo3un. BaxHoe 3Ha4eHne umMeeT onpegeneHne
TMna 06paboTkM NOBEPXHOCTU ANs NpeobnagatoLmx
yCroBuin okpyxatoweit cpeabl. LISEGA npegnaraet
LUMPOKWI aCCOPTUMEHT CUCTEM 3aLLWTbI OT KOPPO3NK
Ha OCHOBE KaTeropuii KOPPO3UINHON aKTUBHOCTM W
nepuomoB 3awuTsl B cootBeTcTBUM ¢ EN ISO 12944;

CraHpapTHas 3awmTa nosepxHocTy (9.1)
YcuneHHas 3awmra noBepxHocTy (9.2)
lopsiuee nokpbiTue (9.3)

3awmTa noBepXHOCTU NPU IKCTPEMANbHBLIX
ycnoBusx akcnnyartaum (9.4)

0.10



Korpa ato TexHuuecku
ocyuecteumo, LISEGA
UCMOSb3YeT 3KONOrMYecKu
6e3BpefHbIe NOKPLITUS HA
BOJHOI OCHOBE C HU3KUM CO-
AepxaHuem pactBopUTens.

[aHHble 0 HOPpMATUBHOIA
TOMNWMHE NOKPbITUA COOT-
BetcTBYtOT NDFT (HOMU-
HanbHOI TONLMHE CYXOM
NNeHKN) B COOTBETCTBUM C
DIN EN ISO 12944, namepeH-
How B cooTBeTCTBUM C DIN
EN ISO 2808.

0.11

9.1 CraHgapTHas 3awmra oT KOppPo3um
MosepxHocTn npoaykTos LISEGA sawwmiatotes ot
BO3MENCTBUS KOPPO3IW C MOMOLLBHO BbICOKOKAYECTBEH-
HbIX CUCTEM 3aLLTbl. Halla cTanaapTHas saLumta ot
KOPPO3WI COOTBETCTBYET KaTEropmn KOPPO3UOHHOM
aktueHocTtn C3, cpegHemy nepuogy 3awmtsl (M) B
cootBeTcTBUM ¢ EN ISO 12944 1 xopoLuo nogxoauT ans
peanu3aLym B cpeaax ¢ NPOMBILLIIEHHOM aTMOCdhepoi
YMEPEHHO KOPPO3MOHHON aKTUBHOCTW. TnnuHbIe 0bra-
CTV NPUMEHEHNS TaKoro TUNa 3aLuyTbl — 06opyLoBaHMe,
yCTaHaBN1BAEMOe BHYTPW NPOWN3BOACTBEHHBIX LIEXOB

C MOBBbILLEHHbBIM YPOBHEM BaXXHOCTY 1 NbINM UK Ha
OTKPLITOM BO3ZyXe B YCMOBISX HOPMArbHOM aTMOCHEDSI.

9.1.1 CtraHpapTHOE NOKpPbITUE KpacKou
MeTannuyeckve NoBEpPXHOCTI UMM YrNepoancTas
cTarnb, OTKpbITbIE 7151 BO3AENCTBUS aTMOCepsl,
0bpabaTbIBaloTCH METOLOM NECKOCTPYMHON OYUCTKM
SA 2 1/2 (SP10 B cooteeTcTBUM C ASTM), a 3aTeM Ha
HUX HAHOCWTCS CrOA LIUHKOHAMOJTHEHHOW IPYHTOBKM
TonwmHoi 60 mkm. [Mocne nofcyLIMBaHNS HAHOCUTCS
JOMONHUTENbHOE BepxHee NokpbiTve 60 Mkm. Cym-
MapHas TONLMHa CyXOi NAEHKN MOKPLITUS COCTABNSET
npn6nua. 120 mkm, LiBeToBOM ToH RAL 5012 - rony6oi.

B aTy rpyriny BXOAST NOABECKM W OMOpPbI MOCTOSHHOMO

YCUNS, MPYVIHHbIE NOBECKY 1 ONOpbI ANt GOrbLUKX Ha-
TPY30K, TPANEeL1, MOHTaXHbIE YANMHATENM NSt YAAPHbIX
CTOMOPOB, KECTKVE Pacriopku v BASKOYNPYrUe AEMMchep.

9.1.2 KatogHo-3anekTpochopesHoe

NoKpbITHE NPYXKUH (CED)
BbicokokayecTBEHHbIE LIMNMHAPUYECKNE BUTbIE
MPYXWHbI ABMSIOTCS BaXHbIM 3NIEMEHTOM B NOfiBE-
CKaXx NOCTOSIHHOIO YCUINS W NPYXUHHBIX NOLBECKaX
LISEGA. B cBs3# C uX SBHON (hyHKLMOHANBHON 3Ha-
YMMOCTbHO, BCE MPYXUHBLI 0BpabaTbiBalOTCH METOAOM
kaTogHoro anektpodopesa (CED). BeicTynatowyas
NN 3a4nLLEHHas NOBEPXHOCTb NPYXUH NPOXOANT
ApobectpyitHyto 06paboTky 1 LuHK-hocdaTnpo-
BaHue. [ocne 3T0ro, B NpoLiecce ranbBaHu3aLmm,
HaHOCUTCS ABYXKOMMOHEHTHOE MOKPbITUE 3MOKCUOHOM
CMOIION W NMPOU3BOANTCS OBXMI Npu TemMnepaType
npubnus. 200°C.

9.1.3 ManbBaHW4ecKoe LMHKOBaHMWe
|-|py)KI/IHHbIe NnoABECKN N NPYXNHHbIE ONOPbI, 6anoy-
Hbl€ 3aXWMbl N BCE p63b60BbIe KOMMOHEHTLI, a TaKxKe
BHYTPEHHNE d)yHKLI,I/IOHaJ'IbeIe JeTtanu noaBecok u
0nop MOCTOAHHOIO yCunua, NoABeprakTcs ranbBaHu-
YECKOMY LIMHKOBaHMIO. TOJ'ILI.I,VIHa NOKPbITNA COCTaBNA-
eT Npubnua. 12-15 MKm.

9.1.4 lopsiyee LMHKOBaHUE

KaTkoBble onopel, CeanoBnaHbsIe 0nopbl 1 HU3KOTEM-
nepaTypHble U30NMPOBaHHbIE 0nopbl 0BpabaTsiBa-
10TCS B CTAHLAPTHOM WCMOMHEHUM METOAOM ropsyero
LIMHKOBAHWS, TOMLLMHA NOKPbITUS 60-80 MKM.

9.1.5 M'pyHTOBKA

3-3a 0cOBEHHOCTEN YCTAHOBKY (B OCHOBHOM, BHYTPM
130MAILMK) KOMMOHEHTBI, MPUCOeaMHsIEMbIE K TPyDO-
npoBoay, Hanpumep, TPYOHbIE XOMYTbI U XOMYTOBbIE
0nopbl, NPUBapHbIE CkOBbI, MPUBAPHBIE MPOYLUNHBI,
NpUBaPHbIE CEPbI C NarbLEeM, NPUBAPHbIE ONOpbI

1 CTOMKN 0BpabaTbIBAIOTCA NyTEM HAHECEHUS HE
NPensTCTBYIOLLEN CBapKe rPYHTOBKM Ha 0BpaboTaHHyto
ApoBecTpyiHbIM METOAOM NOBEPXHOCTL AN1s obecneve-
Hus Boree BbICOKOW CTEMEHM 3aLLMTbI MPW TPAHCMOPTY-
poBke. TonLuHa nokpbITAS Npnubnns. 30 MKM., OTTEHOK
LigeTa - Bypo-KpacHbIN.

9.1.6 YaapHbie cTonopbl

YnapHble CTONOpbI M3roTaBNMBATCS NOMHOCTbIO 13
KOPPO3MOHHO-CTOMKIX MaTepuarnos 1 He TpebytoT
crneLuanbHOro NoKPbITUS.

CoenuHntenbHble ywku ans tuna 30 M3roToBNEHbI U3
yrnepoamcTon ctanu u 0bpaboTaHsbl B COOTBETCTBUM
¢ nyHktom 9.1.7.

9.1.7 CoeanHeHWs yaapHbIX CTONOPOB
CoeanHuTenbHbIE YLLK/ OLMHKOBaHbI B COOTBETCTBUM
¢ nyHKTOM 9.1.3 1 CHabXeHb! 3aLNLLEHHbIMK OT KOp-
pO31H LLIAPMKOBBIMU BTYNKaMW. Ha MOHTaxHble yanu-
HUTENN HAHECEHO CTaHAAPTHOE MOKPbITUE KPacKom B
COOTBETCTBMM C MyHKTOM 9.1.1. Ha npuBapHbie ckobbl
HaHeCeHa He NPensaTCTBYHoLLAs CBapke rpyHTOBKa

B COOTBETCTBUM C NyHKTOM 9.1.5, CoeanHUTENbHbIE
LUTMTLI BBINOMHEHbI 3 HEPXABEIOLLEN CTanu.

9.1.8 XecTkune pacnopku

Ha xeCTkve pacnopkv HaHECEeHO CTaHAapTHoE
nokpbITHe kpackoi (9.1.1). LapHupHble coeamnHeHns
OLMHKOBaHbI ranbBaHnyeckuM cnocobom (9.1.3) n
YKOMMIEKTOBaHb! 3aLLMLLEHHbBIMW OT KOPPO3UM LLapU-
KOBbIMU BTyNkamu. Ha npusapHble ckobbl HaHeceHa
He npensTcTBYtoLLas ceapke rpyHToska (9.1.5), a
COeAMHUTENbHbIE WTU(ThI BbINOMHEHbI M3 HEpXXaBe-
HOLLEn CTanm.



9.2 YcuneHHas 3awuTa oT KOPPO3nK
YeureHHas 3aLLuTta oT Kopposun B COOTBETCTBIM C

EN ISO 12944, kaTeropueii KOPPO3MOHHOMN aKTUBHO-
ctu C4, cpegHum nepuopom 3awmtel (M), pexomer-
[DYETCA B arpeccuBHbIX aTMOCdepax, Hanpumep, Ha
OTKPbITbIX MPOMBILLIEHHbIX Y4ACTKaX, B MPUOPEXHBIX
paiioHax ¢ yMmepeHHbIM BO3AEACTBMEM COMEN UM npi
MCMOMB30BaHMN B MOMELLIEHWSX XUMUYECKUX 3aBOLOB.

YcuneHHast 3aluTa oT Kopposun 06ecneymBaeTcs ¢
MOMOLLbIO COOTBETCTBYIOLLMX AOMONHUTENbHbBIX MEP
no 0bpaboTke NOBEPXHOCTW B COOTBETCTBIM C MyHKTa-
Mn 9.2.1 - 9.2.5 Ha 0CHOBe CTaHZapTHOI 06paboTKN.

9.2.1 YcuneHHas 3awuta oT KOppo3um

NOBEPXHOCTEW U3 YrNepoaucTon cTanu
OkpalLieHHble NOBEPXHOCTH, COOTBETCTBYHOLLME
cTaHgapTHoMy nokpbITA0 9.1.1, HanpuMep, noaBecku
11 ONopbI MOCTOSIHHOTO YCUINS], OMOPHbIE CTOMKM, Tpa-
MeLyn, MOHTaXHbIE YATMHUTENN, XKECTKNE PacropKu 1
BS3KOYNpyrue femndepsl NOKPbITbl AOMONHUTENbHBIM
cnoem 60 MKM Ha yxxe CyLLeCTBYIOLMA crioi 120 MKM
ANs JOCTVKEHUS TpeBYEeMOi TOMNLUMHBI MOKPBITUS

180 mkm, LiBeToBOM TOH RAL 5012 — rony6oi.

OYHKLMOHAMbHbIE KOMMOHEHTbI, PACMONOXEHHbIE
BHYTPM NOABECOK NOCTOSHHOIO yeunus, Takke obpaba-
ThIBAIOTCS B COOTBETCTBUM C KATEropueli Koppo3moH-
HoW akTuBHOCTM C4, cpenHum nepropom sawmTsl (M)
cornacHo ctangapty EN ISO 12944.

9.2.2 YcuneHHas 3awura ot Koppo3uu
NoBepPXHOCTEN, 06pabOTaHHbIX METOAOM

ranbBaHM4eCckoro ULMHKOBaHUA

Ha noBepXHOCTH, OLMHKOBAHHbIE ranbBaHUYECKM
cnocobom, B COOTBETCTBUM C NyHKTOM 9.1.3, Hanpu-
Mep, NPYXMHHbIE NOABECKM M OMOPbI, HAHOCUTCS

CMOVA afre3NOHHOM rPYHTOBKY TOMLLMHOM 40 MKM 11
MOBEPXHOCTHbIN CII0M Kpacky TOMLMHON 60 MKM 15
nory4eHust crost 0bLLer TONLWMHON Nprubnm3s. 115 MKm,
yseToBoit ToH RAL 5012 — rony6oi.

Ha pe3bboBble AeTany u3 rpynnbl NpoaykTos 6 He
HaHOCUTCS AONONHUTENbHOE MOKpbITHE. MpK Heob-
XOLMUMOCTM OHM MOTYT NOCTaBNATLCS FOPSHEOLIMHKO-
BaHHbIMK.

9.2.3 YcuneHHas 3awmTa ot KOppo3uu

LWAPHUPHbIX CoeAMHeHMﬁ

Ha coenHUTENbHbIE 3IEMEHTbI KECTKIUX Pacnopok
W YAAPHBIX CTONOPOB HAHOCUTCS CreLuanbHoOe
MOKPbITUE, COAEPXALLEE CMOU LIMHKA W antOMUHUS C
[ONOMHUTENBbHBIM OPraHNYECKUM MOBEPXHOCTHLIM
NOKPbITUEM, TONLMHA Cnost Npubnmu3. 20 — 25 MKM.

9.2.4 YcuneHHas 3awyuta oT KOppo3um
LMNMHAPUYECKMX BUTBIX NpyxuH LISEGA
B cooteeTcTBMM € nyHKTOM 9.1.2 NOBEpX CTaHAAPTHO-
ro CED nokpbITist HQHOCWTCS LOMOMHUTENbHBIN CMON
HOPMATWBHOM TOMLLMHOM 60 MKM.

9.2.5 YcuneHHas 3awmra ot KOppo3uu
ana pr6HbIX XOMYTOB U XOMYTOBbIX
onop, rpynn npoaykros 3 n 4

Tpy6Hble XOMyTbl M XOMYTOBbIE ONOPbI C ANana3oHOM
npumeHenns go 350°C, npu HeobxogumocTy, MoryT
MOCTaBNATLCS FOPAYEOLIMHKOBAHHBIMY.

1o 350°C
B..1.14..1]
[3...6./4..6]

ropsvee LIMHKOBaHWE NnorpyxeHnem

Ha Tpy6Hble XOMYTbI 1 XOMYTOBbIE OMOPbI, MCMOMb-
3yeMble nNpu Temnepartype Bbiwe 350°C, HaHoCUTCS
MOKPbITKE, CTOMKOE K MakcumanbsHon paboyei Temne-

paType, B COOTBETCTBUW CO CrieaytoLLei Tabnuuen.

ceepx 350°C BHYTPY M30NSILUA:
Bl o Z: 4 4k 2] TpyHTOBKA (Kak 3aLLyTa Mpy TPaHC.)
[3..3./4..3] TOnLLMHA MOKPbITUS NP6, 30 MkM
[3...4. /4. .4]
[3...5./4..5] BHE M30NALnM:
[8..7.14..7] JTuncunukaTHoe MokpbITe
[3..8. /4. .8] Hopwmartus.TonwyHa nokp. 80 Mkm
StuncunukatHoe
MoKpbITUE BHE
vaonALM ['pyHTOBOYHOE

MOKPbLITIAE BHYTPY
nsonsLum

lMprmep NOKpbITUSE TPYOHBIX XOMYTOB C U30MNSLMEN
ana T >350°C

[Ins yeuneHHol 3awwuTbI oT
KOppo3v 1 paboyeit Temneparyphbl
Bbiwwe 350°C pesb0oBbIe AeTanu

11 0ONTOBbIE COSAVHEHIS MOIOC,
nnactuHbl, U-06pasHbie XOMyTbI U
XOMYTb! KOMMOHEHTOB, NPUCOeaN-
HAEMbIX K TpyOaM, SOrKHbI ObITb
pacnonoxeHbI BHYTPY U30MALUM B
COOTBETCTBUM C MHCTPYKLIMSMM 110

MOHTaKY.

LLidhToBbIe COBAMHEHNSA XOMYTOB
NS TPYO U KOHLIbI INKT BEp-
TUKanbHbIX xomyToB LISEGA ¢
NPUCOSAVHEHHBIMU KOMIOHEHTaMM
TpynNbI NPOAYKTOB 6 [OMKHbI ObiTh
pacronoKeHbI BHE U30NALMM.

0.12
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9.3 BapuaHT ¢ rops4MM LIUHKOBaHUEM

B kavecTBe anbTepHaTuBbl NYHKTY 9.2 BCE KOMIMO-
HEHTBI, BXOASILLME B NPOWU3BOACTBEHHYIO MPOrpammy
LISEGA, moryT Takxe nocTaBnsTbCA roPSAYEOLIMHKO-
BaHHbIMI UK, €CIIN 3TO TEXHWUYECKI HEBO3MOXHO,
MOTYT 6bITb BbIMOMHEHbI 13 KOPPOIUOHHOCTONKIX
MaTepuanos. Ha KOMMOHEHTbI HAHOCUTCS LIMHKOBOE
MOKPLITUE TOMLLMHON NprbnuanTensHo 60-80 Mkm.
BHyTpeHHWe hyHKLMOHaNbHbIE KOMMOHEHTbI, pe3bba,
HebonbLuMe feTani v np. ropsyeoLMHKOBaHbI CNOEM
TONLLMHOM NpnBNN3uTENsHO 40 MKM.

[ns KOMNOHEHTOB, HE NPUTOAHBIX ANS FOPSHETO
LIMHKOBaHWS 13-3a UCMOMb3yemMOoro Matepuana unm
06nacT NpUMEHeHs, BO3MOXHOW anbTepHaT1BON
SBMNSAETCH BapUaHT «YCUNEHHas 3alluTa OT Koppo3un
C4», cootBeTCTBYHOLIASA NyHKTY 9.2.

9.3.1 MogBeckun 1 onopbl NOCTOAHHOIO

ycunus, rpynna npoaykTos 1

[Mpn HeobX0AMMOCTI MOLBECKM M OMOPbI NOCTOSHHOIO
YCUINSt MOTYT NMOLBEPraThCs ropsHEMY LIMHKOBAHMIO.
[pw 3aka3e HeOBXOAMMO YKa3aTb, JOCTATOYHO Ju 3aLly-
Tbl OT kKoppo3un C3 B COOTBETCTBIM C NyHKTOM 9.1 Mnn
Heobxoamma 3aLmta C4 B COOTBETCTBIM C MyHKTOM 9.2.
PasHuua 3aknoyaeTcs B JONONHUTENbHOM 0bpaboTke
BHYTPEHHMX (PYHKLMOHAIbHBIX KOMMOHEHTOB.

9.3.2 KomnoHeHTbI rpynnbl NPoAYyKTOB 2
npy)KI/IHHbIe noaBecKKn 1 onopbl MoryT ObITb NOCTaB-

NeHbl CO CKnaga ropsavYeoLMHKOBaHHbIMU.

9.3.3 TpybHbIe XOMYTbI U XOMYTOBbIE

onopbl, rpynnbl NpoayKToB 3 U 4.
Cwm. pasgen 9.2.5.

9.3.4 KomnoHeHTbI rpynnbl NpoAyKToB 5
KaTkoBble onopbl, HU3KOTEMMEpaTypHbIE N30nMPO-
BaHHbI€ OMNOpbl U CeanoBMAHbIE ONOPbI NOCTABMAT-
Ca ropA4eoUNHKOBaHHbIMI B CTaHOAPTHOM MUCMONHE-
HUW.

9.3.5 KomnoHeHTbI rpynnbi npoAyKToB 6
COG,EI,VIHVITeﬂbeIe CTEPXHU 1 apyrne coeanHuTeNb-
Hble KOMMOHEHTbI, p63b6OBbIe CTEPXHHU, cepbru ¢
nanbLem, ranku ¢ KONbLIOM, BUHTOBbIE CTAXKN U
CTepXHeBble MypTbl MOTYT NOCTABNATLCA CO CKNaaa
ropA4eoLNHKOBaHHbIMN.

9.4 3awmrta NOBEPXHOCTU B Ype3BbIYaNHO

arpeccuBHoOMn aTmocdepe

[ns ncnonb30BaHNs B YPE3BbIHANHO arpecCrBHbIX
cpefax, Hanpumep, MOPCKOM BOAE, Ha MOPCKMX
0BbeKTax Unu Npu BO3NENCTBIAN arpecCUBHbIX XU-
MWUYECKNX NapoB, AOCTYMHbI MPOBEPEHHbIE CUCTEMDI
3aLWNTbI OT KOPPO3NK.




10. Paboune xapakTepucTUKu

10.1 HasHayeHue
10.1.1 MopBecku / onopbl NOCTOAHHOTO

ycunus
[MogBeCcKy NOCTOSHHOIO YCUMNS W ONOPbI NOCTOSIHHOIO
YCUNNS U3 rpynnbl NPoayKToB 1 pa3paboTaHbl Takum
oBpasom, 4To BHYTPK paboyero auanasoHa noyTi He
BO3HWKaeT U3MeHeHUs Harpy3sku. ObLyee OTKITOHEHVe,
BO3HWKaloLLiee B pesynbTate paboTbl NPYXIH, TPEHUS
B ONopax ¥ NPOU3BOACTBEHHbIX AOMYCKOB, HAXOAUTCS
B npegenax + 5% B cepuiiHbIx n3genusx. Perynupos-
ka Harpy3ku BbINOMHAETCS C TOYHOCTLIO 2%.

10.1.2 MMpyxuHHBbIE NnogBecku [ onopbl

B Chny4ae C NPYyX1UHHbIMK NoABECKaMU U NPY>XXUHHbIMU
onopamu U3 rpynnbl NPOAYKTOB 2 Harpyska U3meHs-
€TCS NHEHO B COOTBETCTBUN C XOOO0M NPY>XWUHbI.
OTKnoHeHue oT TEOopeTU4eCcKnx 3HaHeHI/1I;1, ABnawoLle-
€Cs pe3ynbTaToMm rucrepesnca npyxnHbl U Npous-
BOZCTBEHHbIX JOMYCKOB, COCTABNAET MEHee + 5% B
Avana3soHe paboyero nepemeLLeHus.

10.1.3 YpaapHbie cTonopsbl

YaapHble CTONOpbl paccunTaHbl Ha Co3aaHue
MFHOBEHHOW XeCTKON CBA3W B Crly4ae BO3HUKHOBEHUS
YOAPHON Harpy3ku MeXxay 3alniLaemMbIM KOMMOHEH-
TOM U KOHCTPYKLMEN 3gaHns. MeaneHHoe cmelleHre
13-3a TENMOBOrO PacLUMPEHNS JOMKHO BbITb Gecnpe-
NATCTBEHHbIM. [103TOMY MeXaHn3m 6MOKMPOBKM pea-
TMpYeT Ha ckopocTb. bonee noapobHas nHgopmaLus
n3noxeHa B pasgene 3, ctp. 3.7.

10.1.4 Baizkoynpyrue aemndepbl
Bsaskoynpyrve gemndepsb! ncnonbayoTes Ans
yMeHbLUEHNs paboynx BUOPaLMA OT MaLLMH K
KOMMOHEHTOB 060pyA0BaHMS 40 6e30MaCHOr0 yPoBHS!
C NOMOLLBH 1eMNUPOBAHUS B LLIMPOKOM CMEKTPE
yacroT. [pn AemMndrpoBaHNK KMHETUYECKas 3Hepris
npeobpa3yeTcs B TENMO B BA3KOYNPYroi cpege.
[emndupyioLee conpoTUBneHne 4ns Bcex cTene-
Hel cBoBozbl ABNSETCS ONpeaensonmM napamMmeTpom
ahhekTrBHOCTM Aemndepa. bonee noapobHas
nHopMaLms n3noxeHa B pasgene 3, ctp. 3.13.

10.1.5 Ckonb3silme NOANOXKM

Ckonb3siLLiye NOANOXKM MCNOMb3YHOTCS 1S yMEHbLLe-
HUS NOMepeYHbIX CUI, BO3HUKAIOLLMX MPX CKOMBXEHUN
OMOPHbIX TOYEK N0 MOBEPXHOCTU. B ckonb3sLLmx
noanoxkax LISEGA ucnonb3ytotcs matepuanbl ¢
HU3KUM KO3(D(DULIMEHTOM TPEHWS C CAMOCMa3bIBa-
tOLLMMM CBOWNCTBAMM, KOTOPbIE YMEHBLIAIOT CUrlbl
TpeHus Ha 2/3 npn paboumx Temneparypax 4o Makc.
350°C. Bonee nogpobHas MHOpMaLMs U3NoxeHa B
pasgene 7, ctp. 7.10
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Fmin = MWH. Harpyska
(nepem-e BBEPX)
Fra« = MaKc. Harpyska
(nepem-e BHM3)
SN = HOMMH. nepemeL.
(BKntoyas 3anac)

FN = HOMWH. Harpy3ka

SN = HOMWH. nepem-e
(BKnroYast 3anac)

Fy = ropsyas Harpyska
(paboyas Harpyska)
ans paboyero
nepeMeLLeHNs BHN3

Fc = xonogHas Harpyska a
(Harpyaka npu yCcTaHOBKe)

s = paboyee nepemelleHne

Sa = XONOCTOW XOp LUTOKA
MopLUHA
Sp = XO[ LUTOKa MOpLUHA

S, = pabouee nepemeLleHre

YMeHbLLEHIE Cur peakLum
onop TpyGonpoeozaa ¢
MOMOLLBIO CKOMb3SALLMX
MOLLIONKEK.
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MpocTon cnocob npoBepku
BO3MOXHOCTEN MOHTaXa C
nomoLibHo pasmepa E

0.15

rnybuHa pe3bobl
CyMMapHbIi
MOHTaXHbI pa3Mep
(Et=Etotal)

ONWHa,
afanTupoBaHHas K
KOHKPETHbIM YCIOBUSM
MOHTaxa

10.2 Penakcauus npyxuHbl

O6bluHbIE BUTbIE LUNUHOPUYECKIE NPYXUHBI, HAXO0-
OSILLMECS NOA HArpy3KoiA, C TEHEHUEM BPEMEHM U B
3aBUCUMOCTY TEMNEPATYPbI, YaCTUUHO ocrabnsioT
ycunne npu nocTosiHHoM AedopmaLn BCreacTaue
penakcaLun HanpsikeHuin. Ecnu He NpUHSTL COOT-
BETCTBYHLLME MepbI, TO B JONTOCPO4HOIA NEPCNEKTH-
BE B N0ABECKAX MOCTOSIHHOIO YCUINSI 1 MPYXMHHBIX
roJBeCKax MOXeT NPOU30MTI CHUKEHWNE MaKCUMalb-
HO BO3MOXHON paboyeit Harpy3ku 6onee yem Ha 10%.

B otnmume ot 0bLyepacnpocTpaHeHHONM NpakTHKK,
LISEGA ucnonb3yeT ToRbKO Te NPYXWHbI, B KOTOPbIX
nocne crnewuansHon TepMoobpaboTki NpakTUYECKN
He pa3BMBaOTCS MPOLIECCHI penakcaLum.

B aTux npyvHax oxupaemas ycagka npegynpexaaet-
Cs1 C NOMOLLBHO MpoLiecca ropsiiert ycaakn. 3ToT MeToa
Ha3bIBAETCA NPeaBapUTENIbHON penakcaLmen.

11. CoeguHMTENbHbIE pa3Mepbl

11.1 MoHTaxHbIN pa3mep E

[ins ynpoLyerus onpeaeneHns Tpebyemblx 3Ha4eHuI
AMVHBI CTEPXKHS B HArPY304HbIX LIENsSX MOHTaXHbI pa3-
mep E ykasaH gns Bcex KOMMOHEHTOB, 3a UCKITHOYEHNEM
COEAMHNTENBHBIX CTEPXHEN (rpynna NpoaykToB 6).

Pa3smep E onpenensiet COOTBETCTBYIOLLYKO MOHTaX-
HYI0 ANMHY KOMMOHEHTOB MUHYC rMyOWHbI BBUHYN-
BaHust (pa3mepbl X) COeaNHUTENBHBIX 11 PE3bO0BbIX
CTEepPXHEMN.

Tpebyemas onvHa CTEPXHEN ONpeenseTcs kak
PasHOCTb 0OLLEN MOHTaXHON BbICOTbI (OT OCK TPYObI
[0 Kpasi OMOPHOW NOBEPXHOCTY) N CyMMbI Pa3MepPOB
E coeanHsieMbix KOMMOHEHTOB.

UtoBbl OnpeenuTb CyMMapHyto AnMHY CTEpKHEN B
Harpy304HOW Lienu, CKnaablatoTcs Bce pasmepsb! E.
Cymma cpaBHMBAETCA € OOLLMM MOHTaXHBIM Pa3MEPOM.
Ecnm nonyyaeTcst pasHOCTb 6orbLUE, YeM CymMa rTyBOuH
BBMHUMBaHMS (pa3mepbl X), TO BbibpaHa npaBuibHast
Lenb anst obecneyeHns obLLEi MOHTaXHOW BbICOTbI.

[Ins Harpy304HbIX Lenei, COCTOSALLMX TOMbKO 13
WTUTOBBIX COEANHEHWI, MUHUMAITbHbIN
MOHTaXHbIN pa3mep nory4aeTcs u3 CyMMbl BCEX
pa3mepos E.

Bonee nogpobHble AaHHbIE NO NPOAYKTaM MOXHO
HanTu B Tabnuuax Boibopa.
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HanpsikeHue B NpyxuHe

PenakcayuoHHble cgolicmea cnupasibHbIX NPYKUH

NN C11Upa/TbHbIE NPYKUHbI NOCTE X0/100HOU ycadKu
(0aHHble ocHosaHb! Ha DIN 2089)

mm— CNupasbHble npyxuHbl LISEGA nocne eopsdel ycadku,
cepmughuyUpOBaHHbIe 8 pesybmame ucnbimaHul Ha
coomeemcmaue Hemeukoll cryx6ol mexHu4ecko2o
KkoHmpors u Had3opa (KTA) u TexHudeckol Accoyuayuel
no SHepeemure (VGB)

rpynna npopykTos 1

MIOABECKY MOCTOSH- .
HOTO YCUnWs,, Onopbl
MOCTOSIHHOTO YOS,
CepBonoaBeck

BEPXHEE MCXOZHOE MOMOKeHNe
(0 Ha Lkane nepemeLLeHIs)
3MEHEHIE NONOXEHVs BrIOKVUPOBKY
[JOIMKHO ObITb YYTEHO

rpynna npoaykToB 2

NPY>XWHHbIE NOABECKA * BEPXHEe UCXOLHOE MosoXeHne

(0 Ha Lwkane nepemeLerms)
* W3MEHEHME NONoXeHus GIOKVPOBKY
[JOIMKHO BbITb Y4TEHO

MPY)XVIHHbIE NOABECKA
(3a uckmtoyeHnem
TMna29..2.) .

BEpXHee 1CXOfIHOE MONOXeHe

(0 Ha LuKane nepemeLLeHms)

He 3aBUCHT OT MOMOKEHMS BIOKVPOBKY
3a C4YET BO3MOXHOCTY PErynupoBaTh
ANUHY OMOPHOI TPYBbI

rpynna npopykTos 3

YOApHble CTOMOpbI  * MPUBEAEHbI 3HaueH!s «E MUH.» 1
«E MaKc.», COOTBETCTBYIOLME BO3MOX-
HOMY MepemeLLeHIIo
* NS MHCTPYKLMiA MO MOHTaXY MPOEKT-
HOe MOHTaXHOe MoNoXeHNe, BKoyas
3anachl Mo NepeMeLLeHmIo, LOIMKHO
ObITb y4TEHO
O[T + cpefHee MonoxeHue
aemncep

rpynna npopyktoB 4
TPy6HbIE XOMYTbI * PaccTosHue OT 0cK Tpybbl A0 LLITUETOBOMO
COEAVHEHVS NN HIKHEO Kpas XOMyTOBOW

orop!

rpynna npopykToB 6

pe3bboBble .
COeAVHEHMS

paccTosHue OT ocK LLITVI(bTa VI HIWKHETO
Kpas 40 BEPXHETO Kpas BBUHYEHHOrO
KOMMOHEHTa

rpynna npoaykToB 7

KpenmneHus .
KOHCTPYKLN

paccTosiHue OT ocu LWTndTa Ao
MOBEPXHOCTN METaNMOKOHCTPYKLM



11.2 PerynupoBka 00Luel MOHTaXHOW ANKUHbI

11.2.1 ®YHKLMA BUHTOBOM CTAKKM

pe3b60BOro coeAnHeHNs

,D,I'IFI PerynmpoBkn ANMHbI B CMOHTUPOBAHHOM COCTOAHWUM
(perJ'IVIpOBKa MOHTaXXHOr0 MOJIOXeHNa pr6bl, HaTAXeHne
TFIF) HWXHWE coeJUHEHEHNA Ha NoABECKaxX NOCTOAHHOIoO
YCUNUA U NPYXMHHBIX NOABECKaX CKOHCTPYMPOBaAHbI Tak,
4TO MOryT ObITb UCNONb30BAHBI KaK BUHTOBbIE CTAXKN.
Takum 06pa3som obecneunBaeTcs yaoOCTBO AanbHeLLEN
PEerynmpoBKn ANMHbI TAT (CO&LI,VIHVITeI'IbeIX CTep)KHel7I).
BoamoxHocTh no perynupoBke AJMHbI COCTaBNAT:

300mMm ans noABECOK NOCTOAHHOIO ycunus Tuna 11
= 150Mm ans noABECOK NOCTOAHHOIO ycunus TMna 18
B [J1ana3oH perynupoBKM BUHTOBOW CTSKKM TMna 62
ANs NPYXUHHBIX N0ABECOK TMNa 21
B MuHUMYM 140MM Ans NPYXMHHBIX NOABECOK TUNA 22
B ANS NPYKWHHBIX NOABECOK TUMOB 25 1 26 BOCNpUHM-
MatoLme Harpy3Ky CTepHM NPONYCKAKTCA CKBO3b
np1BapHYI0 ONOpHYHo TPYOKY 1 dhukcupytoTes pery-
NIMPOBOYHON raitkoi. PerynupoBka MoxeT Bbinon-
HATBLCA B NpeAenax ANuHbI pe3bObl CTEPXKHEN.

Bce coeuHUTENbHbIE CTEPXKHIN OCHALLEHbI NPABOIA
pe3bboit.

11.2.2 OnopbI NOCTOAHHOTO YCUMNUA U

NPYXMHHbIE ONOPbI

[ns tuno 19, 16, 28 1 29 MOHTaXHas BbICOTA MOXET
PErynupoBaThbCs C NOMOLLBH pe3bbOBO ONOPHON TPyObI,
CKOHCTPYMPOBaHHOI B BIAE LUNWKAENS, Npu Moboi ycTa-
HOBMEHHON Harpy3ke. Heobxoaumas Harpy3ka HacTpau-
BAETCH NMPU MOHTAXKE NYTEM BbIKpy4MBaHUS pPe3bO0BOI
OMOPHON TPYObI.

11.2.3 BuHTOBbIE CTSIXKM TUNA 62, COANHMU-

TenbHble ctepxHu J1/M Tuna 65

[Ins perynupoBKM AnMHbI TSM XECTKIX NOABECOK C
HeBOMbLLOWM MOHTaXHOM! BbICOTOIM 00bIYHO JOCTATOYHO
PE3ePBHOI ANMHbI COBANHUTENbHBIX KOMMOHEHTOB TUNA
60 v 61. [Ins BONbLUNX MOHTaXHBIX AMMH PEKOMEHAYETCS
MCMONb30BaTh BUHTOBYH CTshkKy J1/M TMna 62 B coueTaHmn
C coeauHMTENbHbIM cTepxkHem J1/TT Tuna 65. [ing ynobeTea
obCnyuBaHIs, 3TOT Y3eN CrieayeT yeTaHaBMMBaTb BHU3Y
Harpy304HoW Lienu.

11.2.4 XecTkue pacnopku Tuna 39

B xecTkux pacnopkax Tuna 398 CTaHOAPTHOM WUCMONHEHUN
NpefycMOoTpeHa nesasinpaeas pe3boa Anst BO3MOXHOCTH
PerynupoBKK ANnHbI NOCIE YCTaHOBKU. Mnockue rpaHun

Ha Kopnyce KECTKOM pacnopki no3BonAtT BbIMOMHATbL
NPOCTYH0 PErynmupoBKY C MOMOLLIbHO ra€4HOro KIk4a.
[lononHuTenbHsIe MNHCTPYKUMM COAEPXaTCA B npunarae-
MbIX MHCTPYKLMAX NO MOHTaXY.

12. YnpaBneHue Ka4yecTBOM 1 06beau-

HeHHas cucTema ynpasneus (IMS)

[Inst 3apcheKTUBHOrO YNpaBNEHNs 1 KOHTPONS B OpraH13aLim
(kopnopaTuBHOe ynpaBneHue) cyliectsyeT O6beanHeHHas
cuctema ynpasnehus (IMS), B kOTOPYHO BKIOYEHbI BCE
CyLLECTBYHOLLYE B KOMMAHUM NpaBiia 1 NpoLeaypbl.

IMS BkntoyaeT B cebs cnepytoLme HanpaBneHws:

OCHoBoMnonararwue NPUHLMNbLI KOMNAHNK
cucTeMa ynpaBneHus KayecTBOM

OXpaHa oKpyxatoLen cpefbl

OXpaHa TpyAa 1 300poBbsi
OpraHn3aLuoHHbIe NpoLeaypbl
MeXayHapoaHble IKCNOPTHbIE CepTUdMKaTLI

Bnarogapst cuHepriy 1 06beaMHERIH0 BCEX PECYpCOB
BO3MOXHO 3KOHOMHOE 11 3ptheKTUBHOE ynpaBneHue. B
cucteme IMS LeHTpanu3oBaHHo cobupatoTcs, aHanu-
3UPYIOTCS M OLLEHUBAOTCS [laHHbIE U3 PasHbIX CUCTEM B
COOTBETCTBIM C TPEBOBAHUSIMI COBPEMEHHBIX PELLEHII
CAQ (cucTem aBTOMaTM3UPOBAHHOTO KOHTPONS Kave-
cTBa) . Cuctema yunThiBaeT 0BLLENPU3HaHHbIE CTaHAAPTI
11 PyKOBOZASAILLME [JOKYMEHTBI, BKITI04as COOTBETCTBYHLLYH
cucTemy oT4eTHOCTU. COOTBETCTBYHOLLME Pa3peLLMTENbHbIE
[OKYMEHTbI aBTOPW30BaHHbIX LIEHTPOB yKa3aHbl B Tabnuue
Ha cTpaHuue 0.18.

12.1 YnpaBneHue ka4ecTBOM

Hawwa cuctema ynpaenenus kavectsom (QM) otcnexusaet
W perynupyeT BCe NpoLienypbl B KOMMaHWy, OTBevakLLye
3a Ka4ecTBO. He3aBnCMMBIV OTAEN KOHTPONS KayecTea
SBNSETCSA OCHOBHON cocTaBnsitoweit B IMS u ocywectenset
06LLMI KOHTPOMb MPOLIECCOB, MHTErPUPOBaHHbIX B IMS, 1
0TBeYaeT 3a cobMiofieHe NPaBun U HOPMATHBOB.

Bbicovalilee kauecTBO NPOAYKLMM - OWH U3 OCHOBOMO-
naraoLLyX NpuHLMNoB komnanun LISEGA, uto Brnset
Ha B3aVMOZENCTBYUE W OTHOLLEHWS C HALUUMI [ENOBbIMN
naptHepamu. OpraHuaaLus n atMocdepa B KOMMaHuin
COOTBETCTBEHHO HACTPOEHbI Ha 3TO.

B nporpamme ynpaBnenus kauecteom (QMP) paspabo-
TaHbl CneLyManbHble Mepbl KOHTPOMS KauecTsa, KOTopble
0XBaTbIBAtOT BCe Npon3BoacTBo LISEGA v sensiotes
HEOTLEMNEMOI! YaCTb0 NPON3BOACTBEHHOMO NPOLIECCa.

AnemeHTbI KOHCTPYKLUUH,
KOTOpble obecneunsarot
BO3MOXHOCTb pPerynmpoBKu
MOHTaXHOW ONUHbI.

Modsecka nocmosiHHO20 ycunust
muna 11

pyxuHHas onopa muna 29

1

BuHmosasi cmsxka muna 62

ﬂ

Kecmkas pacnhopka muna 39

Mporpamma ynpasneHus
kayectBom (QMP) sBnsieTca
HeOTbEeMNIEMOM YacTbH Npo-
M3BOACTBEHHOrO NpoLiecca.
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B cooTBeTCTBUM C MEXAYHAPOAHBLIMW HOPMaMK 1
CTaH4apTamv nporpamma ynpaeneHns Ka4eCTBOM
noppo6Ho onncaHa B PykoBoACTBE NO ynpaBneHuto
kayectBoM (PYK). PYK yunTtbiBaeT BCe npusHaHHble
€BpOnelickie 1 Apyrie MexayHapoaHble CTaHAapTbl,
B yacTHocTy, DIN EN 1SO 9001 n ASME, pasgen lll,
vacTb 1, nogpasgen NCA 4000, Bkntovasa nogpas-
aen NF n KTA 1401, RCC-M H.

PYK oxBatbiBaeT BCto opraHmsauyto LISEGA n
MPVYMEHSIETCA Kak B 0OLLENPOMBILLIIEHHOM CEKTOPE,
TaK W B OTPaCnsix C NOBbIWEHHbIMUA TPEOOBaHNAMMY,
HanpuMep, B aTOMHOM NpOMbIwnieHHocTy. CyLue-
CTBYET BO3MOXHOCTb OTCIIEXMBAHUS 11 NCTbITAHMS
MaTepuana, KoTopbIi UCTOMb3YETCs NPy U3rOTOBIEHUN
MPOJYKLMK, @ Takoke NOArOTOBKW COOTBETCTBYHOLLEN
JOKyMeHTaLn. [Ins 3TOro HyxHO caenaTthb 3anpoc Ha
MOBbILLEHHBIN YPOBEHb MPOBEPKM C yKasaHEM Heob-
xopumbIx TpeboBaHuin. Bee mexayHapoaHble Tpeboa-
HUSl, BKITtOYast aTOMHble, MOTyT ObITb BKtOUYeHbI B PYK.
Bce paspeluntenbHble 4OKYMEHTbI 1 CepTudmKaThl
NMEIOTCS B HAMYNM 1 PEryNSIPHO OBHOBRSIKOTCS.

12.2 MNpuemka cbipba U MaTepuanos

Bce 1cnonb3ayemble MaTepuansl NPOXOAAT BXOAHOM
KOHTPOIb, OCYLLECTBNSAEMbIN OTAENOM KOHTPONS
kayecTsa. Mcnonbayemble Matepuanbl cepTudm-
LIMpYIOTCS C MOMOLLbHO OBLLENPU3HAHHBIX TECTOB B
cooteeTcTBUM ¢ ¢ ASME 1 DIN EN 10204.

12.3 lMpon3BoACTBEHHbLIN KOHTPOb
KoHTponb npon3BoacTBa OCYLECTBNSETCS NyTEM
MOCTOSIHHOMO KOHTPOMS Ka4yecTBa B COOTBETCTBUM
¢ PYK. B yactHocTH, ANst NPUMEHEHNS B aTOMHOM
NPOMBbILLNIEHHOCTM 06ecneynBaeTCcs COOTBETCTBIUE
CTaHZapTaM KayecTBa MeX/LyHapoaHOro YPoBHS B
cootBeTCTBUM C kofekcamm ASME, pasgen lII NF /
NCA 4000 (CLUA), RCCM — pa3gen H (FR), KTA
(DE), DIN EN 13480-T5 n NNSA (CN).

12.4 OKOHYaTeNbHbIA KOHTPOSb

[Nepen OTrpysKom cneumanucTbl OTAena KOHTPONs
ka4eCTBa MPOBOZAT Ha CreLyanbHbIX CTeHAAx
(hyHLMOHABHbIE MCMbITaHNS! MOABECOK NOCTOSIHHOIO
YCUMNS M NPYKMHHbBIX MOABECOK, @ TakKe yAapHbIX
CTOMOpPOB M AemnepoB. MamepeHune v ucnbiTaHus
OCYLLECTBNSOTCS MPX MOMOLLYM JOSMKHBIM 06pa3om
0TKanMBPOBAHHOTO MPOBEPOYHOTO M N3MEPUTENb-
Horo obopyoBaHusi. Pe3ynbTaTbl M3MepeHuit
3aMKCbIBAOTCS U NpY HEOBXOAMMOCTY MOTYT ObiTh
npezocTaeneHsl. Bce ncnbitatensHoe 0bopyaosaHue
PEryNSIPHO MHCMEKTUPYETCS M NpoBEPSIeTCS KBanudu-
LMPOBaHHbIM NepcoHanom B cooteetcTimn ¢ EN ISO
7500-1.

12.5 OTrpy3o4Has AOKyMeHTauus

Mpy HeoOXOLAMMOCTH BCE UCTOMNb3YEMBIE MaTeEpHanbI
COMPOBOXAAKTCA CreLinanbHON AOKyMEHTaLMeEN -
CEpTMUKATOM O MPOXOXAEHUM UCTIbITAHWIA B COOTBET-
cteum co ctaHgaptamu ASME 1 DIN EN 10204. Kpome
TOro, pe3ynbTaThl (PYHKLMOHAMBHbIX UCTbITAHUA MOTYT
ObITb NOATBEPXKAEHbI AKTOM NPUEMOYHBIX UCTIbITAHWIA,
BblaHHbIM He3aBKCUMON nabopatopueit. Komnblo-
TepHasi NPoBepka B COOTBETCTBUM CO CrieLanbHbIMM
TpebOoBaHWAMM 1 CneLmasnbHbIMK JOKyMEHTaMM Mo Ka-
4eCTBY MOXET DbITb COrnacoBaHa MeXay 3akasqnkom,
NpOV3BOAUTENEM 1 KOHTPONMPYIOLLM OpraHoM.

13. UcnbiTaHua Ha cooTBETCTBUE
3afjaHHbIM TpeboBaHUSA U TUNOBbLIE
UcNbITaHUA

Mpy MCNOMb30BaHUM CTaHLAPTHbIX OMOP CEPUIAHOTO
MPOM3BOACTBA B MPOMbILLSIEHHOCTM, OCOBEHHO Ha
obbekTax ¢ 6onee cTporumi TpeboBaHUAMM, Hanpu-
Mep, Ha aTOMHbIX 3MEKTPOCTAHLMSX, HE0BXOaUMbI
crneLmanbHble UCMbITaHUS Ha COOTBETCTBUE 3aAaH-
HbIM TPEBOBAHUAM 1 TUMOBbIE UCMbITAHMS. YCTa-
HOBMEHHas NporpamMma UCMbITaHWUiA, kak NpaBuIo,
BKMtoYaeT B cebsi cregytolime atanbl:

npoBepka NporpamMMbl YNpaBneH!s KauecTBOM
npoBepKa UCMoNb3yeMbIX MaTepuasnos
npoBepKa KOHCTPYKTOPCKOM AOKYMEHTaLK
KOMMNbIOTePU3UPOBaHHas NPOBEPKa 3Ha4YeHNI
HanpsixeHus

B 3KCnepuUMeHTanbHoe UCMbITaHue Ha
* (hyHKLMOHMPOBaHMe
* neperpysky
* AnUTeNbHOe (hYHKLMOHMPOBaHME NOog, Harpy3Koid

B Chy4ae yCcnewHoro ncnbltTaHna npurogHoCTb
CYMTaAeTCS 10KA3aHHOM, 1 MOXeT ObITb BblaaH 06LLI|VI[7I
pa3peLu14Teanb||7| AO0KYMEHT Ha NpMMEHEeHNe B Npo-
MbILLEHHOCTN.

VcnbiTaHus Ha COOTBETCTBYE 1 TUNOBbIE UCMbITAHUS
BbIMONHEHbI 151 BoMnbluei YacTi accopTUMEHTa
npoaykumu LISEGA pasnuyHeiMu HeMeLKumm n
MexXayHapOAHbIMWA HE3aBUCUMbIMIA OpraHU3aLUsMu.
lMoaToMy OHM TaKkKe COOTBETCTBYIOT TpeOOBaHNAM
TEKYLLMX €BPONENCKIX KOAEKCOB.

DIN EN 13480-T3 pa3gen 13
RCC-M H5300, H5400

KTA 3205.3

VGB-R 510 L

CepTudpukatbl MOTYT BbITb NPEAOCTaBMEHDI N0 3aMpocy.



14. O6wWenpOMbILWEHHOE UCTOSTHE-
H1e 1 NOBbIWEHHbIe TpeboBaHMA

[0 KOHCTPYKLMM M HA3HAYEHMIO HALLN CTaHOAPTHbIE
onopbl abComMoTHO MAEHTUYHBI Kak 4ns 0BLLyenpoMbILL-
NEHHOTO PbIHKA, TaK U ANS YCHOBUIA C NOBbILIEHHLIMN
TpeboBaHWAMM, HaNpPUMeP, AN aTOMHOW NPOMbILLNEH-
HocTL. [103TOMY OHI He OTNINYAKOTCS MO KOHCTPYKLMN

1 TexHonorum npoussoacTsa. OAHaKo B CBSA3M € JOnon-
HUTENbHBIMY TPEBOBaHNAMM K KAYECTBY W MaTepua-
nam, a Takoke 13-3a He06X0AMMOCTI AOMOMHUTENBHON
cepTudmKkaLmm ans aTux oTpacnei MoxeT notpebo-
BaTbCA OTAENbHbIN NPON3BOACTBEHHBINA NPOLLECC.

[ins obnacTei ¢ NoBbILLEHHLIMW TPEBOBAHNAMM OMK-
Ha ObITb NpegyCMOTPeHa BO3MOXHOCTb MPOCIEXNBa-
HWS BCEX KOMMOHEHTOB HEMOCPEACTBEHHO A0 FOTOBOMO
MpoayKTa NocpeacTBOM MepeHoca MapKMpoBKi. Takke
[OITKHa ObITb NpeaycMOoTpeHa BOSMOXHOCTb MAEHTH-
chukaLmm cammux U3gennin B COOTBETCTBIUM C HOPMamm
KTA n ASME. B 0603Hau4eHuu Tuna

MOBbILUEHHbIN YPOBEHb TPEOOBaHWIA YKa3aH B 5-11 OtaenbHble NPOU3BOACTBEH-
undpe, a ANs KECTKUX pacrnopok — B 6-1 Ludpe. Hbl€ MPOoLieCcChb1 COOTBETCTBYHOT
CooTBeTCTBYHOLLAS LOKYMEHTALMS HA KOMMOHEHTbI NOBbILLIEHHLIM TPEGOBaHUAM K
copepxuT 0003Ha4eHe TNa u HoMep Npon3Boa- HeobX0AMMOCTY OTCTEXMBATDL
CTBEHHOrO 3aKasa. [JBVDKEHME cepTdhrLIMPOBaH-

HOFo MaTepuara B Npou3Boa-
KoMNOHEHTbI 06LLENPOMBILLNIEHHOTO MCMOMHEHNS CTBEHHOM LK.

B HACTOSILLEM KaTanore UaeHTUULMPYIOTCS No
0603HaueHusm Tuna. B cBA3n ¢ TeM 4To GhyHKLK-
OHarnbHble JaHHbIe 1 pa3Mepbl MAEHTUYHbI W NPy
NPOU3BOACTBE KOMMOHEHTOB C NOBbILLIEHHBIMY
TpeboBaHMsAMY, BO BCEX CRyYasix NPOAYKTbI MOXHO
BbIOpaTh C NoMoLLbH0 KaTanora. OgHako B npouecce
NPOEKTUPOBAHMA M 3aKa3a BaXXHO NPOBEPUTL
npaBUIbHOCTbL HOMepa AeTasnu, B COOTBETCTBUM C
YpOBHEM TpeboBaHHUS.

Cnepyet 0bpaTnTb BHMaHME Ha NPUMEPbI 3aKa3a Ha
OTAENbHbIX NUCTAX TEXHUYECKMX AaHHbIX. OB03Have-
HWe Tvna B pasgene 5 (ctp. 0.7 n 0.8) Takke MOXHO
“Cnonb30BaTh ANs 3TOrO.

@ Ha gaty nybmukauum. AkTyans-
Hble cepTudmnkaTbl MOTyT BbITb

TOV Nord 78100 034445 3arpyXeHbl C Halllero Be6-caita.
BSI FS 557331
TUV Rheinland 01100 038965
IS0 9001 AFAQ 1996 / 50304
LRQA MEA6011026/1
TUV Nord 07 100 010963
. . g 0045-CPR-1090-1.00151
EN 1090-1:2009/A1:2011 TUV Nord TUVNORD 2013.003
Cl. E; DIN 18800-7:2008-11, DIN 18801 TUV Nord DIN 18800-7 / 0513-EW /13/0
AD 2000 Leaflet-HPO TUV Nord 07-203-1282-HP-0513/13
DIN EN ISO 3834-2 TUV Nord 07-204-1280-HS-0513/15
BS OHSAS 18001:2007 TUV Nord 78 116 034445
,Safety management" AFAQ 2010/38940.1
DIN EN ISO 14001:2009 TOV Nord 78 104 034445
L,Environmental
scc TUV Nord 78 106 034445
ASME section Il Div. | NCA 4000 ASME N 3092
NS - Certificate for supports N 3025
ASME section Il Div. | NCA 4000 ASME N 3169
NPT - Stamp for supports N 2951
VGB, EnBW Kernkraft,
SN RWE, E.ON, Vattenfall
NNSA Designing China National Nuclear 1405
NNSA Manufacturing Safety Administration 1406
Federal Service for
TN VED / Rostechnazor Ecological, Technological PPC 00-043746
and Atomic Supervision
POCC DE.AI'80.H02052
GOSTR RST Expert POCC DE.AI'80.H02053
POCC DE.AI'80.H02054
SPIR-0-2008 ATT=Atomic Techno Test POCC RU.0001.01A300.00.10.2849
SSMFS 2008:13 INSPECTA NUCLEAR AB 5477
ASME section IIl Div. I, Subs. NF Tractebel Belgium 3365

Class 1, 2, 3, MC, ASME section XI
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KauecTBo Tpy6onposoaa
onpepensieTcs ero onopamu.

15. Dopma nocTaBKu

Ecnv He yka3aHo HOE, BCe MPOAYKTbI FpynnnpytoT-
CS1 N0 TUMaM 1 OTIPYXalTCs B COOTBETCTBYIOLLEN
ynakoBke Ans NocneaytoLLet TpaHCMOPTUPOBKIA UK
LONrOBPEMEHHOTO XpaHeHUsi. OHU YETKO MapKupyHOT-
CS1 M MU HEOGXOAMMOCTY 3aLUMLLATCS OT KOPPO3UK
cneumansHbiMu Mepamu. Ecniv Heobxogumo fonro-
BPEMEHHOE XpaHeHe, MOXET BbITb NpeaocTaBneHa
Apyras ynakoBka.

CneuuarbHble TPeGOBAHWS, MPU HAMMYMK, N3NOXKEHDI
Ha NIMCTaX TEXHUYECKNX AaHHBIX WM B MHCTPYKLMSIX
no MoHTaxy. [oToBbIe onopsl Ans TpyGonposoaa
(Harpy3o4Hble Lieni 13 pasHbiX KOMMOHEHTOB) MOTYT
no 3anpocy 6bITb NpeaBapuTENbHO CoBpaHbl, Crpyn-
M1POBaHbI 1 MAPKVPOBAHI.

16. FapaHTus

Ha Bce komnoHeHTbl LISEGA npepocTtaBnseTtcs
[BYXNETHSS rapaHTusl, BCTynaroLLas B Cuiy co AHS
BBOZA B 3KCMNyaTaLyio, unu He 6onee Tpex net
nocne nepefayu npasa cobCTBEHHOCTY.

17. TexHnyeckue moaudmrkaumm

LISEGA ocraBnsieT 3a cob0ii NpaBo BHECEHNS U3Me-
HEHWN 4N1S JanbHENLEro TEXHUYECKOro pasBuTus,

a TaKKe BO3MOXHbI OTKIIOHEHUS N0 TEXHUYECKAM
npuYMHaM B pa3Mepax, Harpyskax 1 Becax B paMmkax
Tabnuy Bbibopa. Pa3mepbl 4acTo NpuBELEHbI Kak
MaKc.pa3mepbl 411 aBapuiiHbIX UCMbITaHUMA. TOYHbIE
NMPOU3BOACTBEHHbIE pa3Mepbl MOTyT ObITb BbINOMHE-

Hbl M0 3anpocy.
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[loaBeCcKM NOCTOAHHOIO YCUIINA,
onopbl NOCTOAHHOIO YCUITUA

OMOPbI MOCTOAHHOI O YCUNnA
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[NoaBecku NOCTOAHHOrO yCUIuA,
OI'IOpr NOCTOAHHOIO yCunua

CopnepxaHue Crp.
OBNMACTD MPUMEHEHMSA . . . vttt ettt ettt inannne s s e e nnnnnnnesennens 1.1
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Ob6nacTtb npuMeHeHuUs

Uto6hbI He ponycTUTL
HenpueMneMbIX CUi U
MOMEHTOB B TpyGonpoBogax,
Henb3s OrpaHNyMUBaThL
TennoBoe paclmpeHme Tpyo.

[Modsecka nocmosHHO=20 ycunus Ha
YyeornbHol anekmpocmanyuu

1.1

MoaBeckn NOCTOAAHHOrO ycunus,
Tvnbl 11-14,

OnopbI NOCTOAHHOrO ycunus, Tun 16
HebonblLuoe Tennosoe paciumpeHue Tpybo-
npoBOAOB B BEPTUKabHOM HanpasneHnu
MOXET KOMMNEHCNPOBaTLCA NPYXUHHBIMU
onopamu unun NPpy>XnHHeIMK NoABeCKaMu.
W3-3a pesynbTMpyHOLLEro, MPONOpPLMOHaNbHO
BO3pacTakoLero N3MeHeHna Cnbl B COOTBET-
CTBUN C KOS(*)(*)IALWIGHTOM KECTKOCTW NPYXWHbl,
MX UCNonb3oBaHMe OrpaHNYeHo Anana3oHom nepe-
MeLLEeHMA, yCTaHOBNEHHbIM NPOEKTUPOBLLMKOM (CM.
rpynny npoaykToB 2, ¢Tp. 2.5 1 2.6).

B cnyyae bonee 3HauMTENbHOTO BEPTUKANBHOTO
nepemeLLeHnst HeobXxoaUMOo 1CMONb30BaTh NOaBe-
CKI TOCTOSHHOTO YCUMNS UM ONOPbI NMOCTOSHHOTO
yeunus. [ing aTux cneynanbHbIX KOHCTPYKLMIA yeunne
MpyWHbl NpeobpasyeTcs B NOCTOSHHOE YCUNWE BO
BCEM JuanasoHe nepemeLLieHns (CM. NPUHLMN hyHK-
LiMOHMPOBaHus, cTp. 1.5).

Takum 06pa3om, Harpyska Ha TpybonpoBop ocTaeTcs
MOCTOSIHHOI BO BCEM A1ana3oHe nepemellenns 6es
3HauMTenNbHbIX OTKIOHEHWA. Kak npasuno, ucnonb-
30BaHue Tuna 11 B kKa4eCcTBE NOABECOK NOCTOSHHOMO
yeunus LISEGA siBnsieTcs cTaHAapTHBIM PeLLeHrem,

[‘[[ npoBepeHHbIM Gonee 100 000 pa3.

— “_l-“-‘-‘-‘-“-'
dmnill-.

H"‘-

OkoHyamenbHas cﬁopka nod8ecKu NOCMOSHHO20 yeunus

Modeecka
nocmosiHHo20 ycunusi muna 11

MpyHLMN yHKUMOHMPOBaHUS NOABECKN OCHOBAH Ha
paCnonoXeHUn TPEX NPYXMH, KOTOPbIE HOPMUPYHT
napanmnenorpaMm cun. KoHCTpyKUmMs OTnMYaeTcs
BbICOKOW TOMHOCTBIO (PYHKLIMOHMPOBAHWS Hapsay

C LUIMPOKMMM Anana3oHamm perynmpoBKI Harpysku.
OnTumanbHOe COOTHOLLEHME NapaMeTPOB «Harpy3ka/
cobCTBEHHAs Maccay 1 CUMMETPUYHBIE KOHCTPYKLMM
YNPOLLAIOT MOHTaX. [loNOnHUTENbHbIE NPEnMyLLe-
CTBa onucaHbl Ha cTp. 1.3.

KOHmpOﬂb 8 npouyecce MoHmMaxa no0BecKU NOCMOSHHO20 yeunua



MNopBecka NOCTOAHHOTO

ycunus tuna 18

Kak npaBuno, npoeKT1poBLLMKM
onop ans Tpy6onposoaa
npeLycMaTpuBatoT 4OCTaToOuHOE
MPOCTPaHCTBO ANSt YCTaHOBKM
Tpebyembix onop. OgHako uHoraa,
€CIi CTb NPOCTPAHCTBEHHbIE
OrpaHMYeHIsl, MOHTaXHas BbICOTA MOXET

ObITb HegoCTaTOuHa ANst CTaHAAPTHOMO PELLEHNSs C
“cnonb3oBaHuem Tuna 11.

70 CnyyaeTcs, kak npaBumo, Mpu PEKOHCTPYKLMN
CyLecTBytoWMx 06bekToB. UT0OLI 06ECNEUNTL ONTH-
MarnbHOE peLUeHme B Takux criyyasix, B acCOpTUMEHTE
noasecok LISEGA, nommmo ocHOBHOW cepuu Tuna 11,
MMEETCS KOMNAKTHAs KOHCTPYKLMS Tuna 18.

[MPUHLMN (OYHKLMOHUPOBAHUS 3TOM KOHCTPYKLIMK OC-
HOBaH Ha NpuHLMMNE pblyara. B oTnnune ot 0BbIYHbIX
PbIYaXHbIX MOABECOK, CMELLEeHe Harpysku 3Aeck -
HEHOe W NOCTOSIHHOE, B COOTBETCTBUN C MPUHLIMMOM
LISEGA (cM. npuHLMN dhyHKUMOHWUpOBaHuS, cTp. 1.6).

MozBECKM NOCTOSIHHOTO YCUMUS KPENATCS K NOTOMKY

Ny MeTanmnokoHcTpykumam. Ecnu TpyGonposog pac-
nonoxeH GNM3Ko K HyNeBoil 0TMETKE, TO MOXeT BbiTb
LienecoobpasHbIM UCMONb30BaHNE MOCTOSHHBIX OMop.

Onopa nocrosiHHoro ycunus tuna 19
Bnarogaps KOMNaKTHOCTW KOHCTPYKLM onopa nocTo-
SHHOrO ycunus Tuna 19 B cTaHZapTHOM KOMMNekTa-
LM 3aMeHsieT Mofenb U3 npeablayLUein cepum -

T1n 16. Tun 16 NpoAoIMKaeT NOCTaBAATLCA Kak CTaH-
[apTHbI TONMBKO B Crly4Yae NOBbILIEHHOW Harpysku
(ananasoH Harpysok 100-400 kH) B MHOrOCEKLMOH-
HOM MCMONHEHUN.

&
-

TETITE TEITITTL 1T

Modeecka nocmosiHHO20
yeunust muna 18

Bnarogaps cBoeit KOHCTPYKUMN 1 0COBLIM MPUHLMNAM  [1ns 3KCANyaTaLUOHHO

(OYHKLMOHMPOBAHIS MOABECKM W OMOPbI MOCTOSIHHOIO
ycunus LISEGA 3a nocrnegHue noneeka gokasanm
CBOHK 0CODYI0 aKCMyaTaLMOoHHY0 6e30MacHOCTb U
HafEXHOCTb. [JONONHUTENbHbIE OMMNCAHUS pexXuMa
paboTbl M Ha3Ha4eHUst NpefcTaBneHbl Ha cTp. 1.6, a
KOHCTPYKTMBHbIE 0CODEHHOCTN — Ha cTp. 1.7.

Onopa nocmosHHo20 ycunusi muna 19

KomnakmHas koHcmpykyusi muna 18
8 CpasHeHUU ¢ 00b14HOL pbidaxHOU nodeeckoli

6e30MacHOCTU W ANUTENLHOrO
cpokKa cnyx6bl Tpy6onpo-
BOZOB U, CrieioBaTesNbHo,
camoro o6opyaoBaHus,
BaXXHOe 3HaYeHune umeet
NOCTOSAIHHAA (hYHKLIMOHab-
Hasl TOYHOCTb NOABECOK
NOCTOSIHHOTO YCHIUA.

B cpaBHeHUU ¢ 0ObIYHbIMK
pbIYaXHbIMKU NOABECKaMK
HoBble noasecku LISEGA
TUna 18 6onee KOMNAKTHbI

1 NO3BONSAIOT CO34aBaTh
Harpy3ouHble Lenu B ycrno-
BUAX KpanHe orpaHu4YeHHOro
NpPOCTPaHCTBa.

1.2



1.3

CneymnanbHble NpenmylLecTBa NOABECOK U
onop noctossHHoro ycunus LISEGA

®

Modsecka nocmosiHHO20 1
yeunust muna 11 0Cb CUMMeMpUU

[Nodsecka nocmMosHHO20
yeunus muna 18

1
:

Onopa nocmosiHHO20
yeunus muna 19

MpumeHsas nogBeCcKU NOCTOSHHOIO yCUnuA
LISEGA, 3aka3uuk nosny4aet psig npeumyLuecTs.

B 4aCTHOCTI, BO3MOXHO CHUKEHNE [ONOMHNATESbHBIX
3aTpar Ha TpyaoemKku1e paboTbl, Hanpumep, Ha
MPOEKTMPOBAHE, MOHTAX 1 AKCTIyaTaLlIo.

©® @
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MoCTOSHCTBO Harpyaku, 0CHOBaHHOE Ha crieLy-
anbHOM MpUHLMNE DYHKLMOHNPOBAHMSI.

MpeaBapuTENbHO PENaKCMPOBAHHbIE MPYXXMHbI
WCKIMIOYAKT KaKyto-nnbo 3HAUUTEMbHYIO NOTEPIO
HecyLLeln cnocobHoCTY.

YMeHbLUeHe TPEHNA 3a CHET CHKEHNA Konnye-
CTBa TOYEK NPUNOXEHNS Harpysku.

LUnpokuit AnanasoH perynmpoBKku Harpysku
Mo3BoNsiET M36ExXaTh 3aMeHbI MOABECKM MpH
N3MEHeHUN pabounx Harpy3oxk.

B03MOXHOCTb PErynupoBKW NOMOXEHNS TPy-
fonpoBoaa Npy MOHTaXe 3a CYET BCTPOEHHOM
(PYHKLMM BUHTOBOW CTSXKKM.

Pacnpenenenue Harpysku, cBobogHoe ot
KPYTALLMX MOMEHTOB, 3a CHET BCETO OfJHOM TOYKM
KpenneHus.

BriokupoBka BO3MOXHa NpakT4ecku B nobom
MONOXEHUM LUKarbl NepemelLeHnst bnarogapst
cnewuvanbHoi 3ybyaTon nnaHke.

3aBopckas Tabnnyka CoaepUT BCE TEXHNYECKME
XapaKTepUCTUKN.

TNerko yuTaemas Lkana nepemeLLeHmns ¢
MapKMPOBKOM MOMOXEHWI ropsiyeit 1 XONOAHOM
Harpysku.

LUkana Harpy3ku C ykasaTenem ycTaHoBMEHHOM
Harpysku.

CuMMeTpUYHas KOHCTpYKLMS obecneymBaeT
NpsiMyL0 Nepeaavy YCUIui no oc CUMMETPUMN.

OnT/MansHOe COOTHOLLEHWE «Harpy3ka/cob-
CTBEHHas Maccay

Knaccudpmkaums no rpynnam Harpysok 1 guana-
30HaM nepemeLLeHns ans obneryexus Beibopa
(MopynbHas cuctema).

Bbicokuit cpok cryxGbl 3a CYET NpUMEHEHNS!
BbICOKOKA4ECTBEHHOM aHTUKOPPO3UIAHON 3aLLMTI
11 MOKPbITHIA, He TpeBYIoLLME TEXHNYECKOrO
obcnyxuBaHus.

TNerkas apanTauys K TEKYLLMM MOHTaXHbIM
YCMOBMSM 3a CHET CTaHAAPTU3aLMN TUMOB U
KOMMOHEHTOB MPOAYKLNK.

[1BOIHbIE HANPaBNSIOLLME HArpy304HON TPYObI
0nop NOCTOSIHHOIO yCunus 4ns nepegayu boko-
BbIX Harpy3ok.

HapexHoe coeqiHeHne Harpy3ouHbIX Lieneil
Bnarofapsi MOZyrbHbIM KOMMOHEHTaM, COBME-
CTUMBIM 1O Harpy3Kke 1 COEAUHEHNIO.



Tunbl noaABECOK U onop NOCTOAHHOIO

ycunusa LISEGA

B kayecTBe NOCTOAHHO AENCTBYHOWMX IEMEH-
TOB KOHCTPYKLMKM Tpy6onpoBoaa, onopkI Ans
Tpy6onpoBoAa AOIKHbI paboTaTh 6€30TKa3HO U
obecneunBaTb (OyHKLUMOHANbHYIO CBA3b MeXay
TpybONPOBOAOM U OKpYXatoLiel KOHCTPYKLMEN.

b .
™

Tun 11 ¢ onopHbiMu cmolikamu

Tun 18

Tun 19 |

ul

M

Tun 17 ¢ onopHbiMu cmolikamu

CxeMmbl pacnonoxexust Tpy6onpoBoaoB 06bI4HO
0YeHb CIIOXHBI, @ IPOCTPAHCTBO OrpaHnyeHo. ns
ONTUMATIEHOTO MCTONB30BaHIS B Pa3niiHbIX Mpo-
CTPAHCTBEHHBIX YCTOBUSIX NPEANaratoTcs pasnuyHble
CTaHAAPTHbIE KOHCTPYKLMM. BCe KOMMOHEHTbI MOoryT
BbITb NGO NOCTaBNEHbI CO CKNaaa, NGo M3roToBne-
Hbl B KOPOTKIM CPOK.

MopBecka noctosHHOro ycunus, Tunbl ¢ 11 C3 19
001196 15

CranpapTHast KOHCTPYKLMS A5 UCMONb30BaHNSA B
kayecTBe nogBecku Ao rpynnbl Harpy3ok 9 (100 kH)

1 ouanasoHa nepemetuerust 6 (750 mm). Mo 3anpocy
BOCTyneH ananasoH nepemelteruns 7 (900 Mm). 3tot
MpOLYKT CneayeT BblbupaTh, KOrAa HeT Kakux-nnbo
MPOCTPAHCTBEHHbIX OrPaHNYEHMIA N ApYruX 0coBbIX
TpeboBaHuiA.

MoaBecka noctosiHHOro yecunus tuna 11 ¢ onop-
HbIMK cTovKamu TMnoB ¢ 71 C3 .1 oo 71 96 .1

CTanpapTHast KOHCTPYKLMS C OMOPHBLIMMW CTOMKaMMU,
cobpaHHas Ha 3aBoge LISEGA.

MopBecka NoCcTOAHHOTO yeunus, Tunbl ¢ 18 D3 17
0o 189317

CraHpapTHas cepuitHast KOHCTPYKLMS B crieLnans-
HOM, KOMMaKTHOM UCMOSHEHUM B Ka4eCTBe anbTep-
HaTWBbI noaBecke Tuna 11 B cryyae orpaHnYeHHoNn

MOHTAXKHOW BbICOTbI.

Onopa noctosiHHOro ycunus, Tunsi ¢ 19 D3 17 go
199317

CTaHaapTHasi CepuiiHast KOHCTPYKLMS ANS UCTIONb30-
BaHWS! B ka4eCTBE OMOPbI NOCTOSHHOTO YCUIKS.

Mpumevanue: JT0T BapuaHT 3ameHsieT 6onee Bbl-
COKY0 OHOCEKLMOHHYI0 ONOpY MOCTOSIHHOTO YCUIus
Tna 16 (cm. «Katanor ctaHgapTHbix onop 2010 r.») u
0Cc0o6€eHHO ya00eH 4115 UCNONb30BaHUS B OTPaHUYeH-
HOM NpOCTpaHCTBe. TeM He MeHee, Npu Heobxoanumo-
CTV BO3MOXHa nocTaBska Tuna 16.

Onopa NoCTOAHHOTO ycnnua Ans 6onbLNX
Harpy3ok Tuna 16

CneupanbHasi MHOTOCEKLMOHHAsH KOHCTPYKLIMS OMopbl
MOCTOSIHHOTO YCUMns Tuna 16 Ans BbICOKMX Harpy3ok.

CepBonoaBecka, Tunbl ¢ 17 52 15 go 17 93 15

CepBOMO/BECKY OCHALLAKTCS AONONHUTENBHBIM
aKTUBHbLIM PErynsaTopoM Harpyaki i MOryT yMeHbLLATh
neperpy3ky Tpy6onposoga Ao AonycTumoro, Gesonac-
HOO YPOBHSI.

Tun 16



Pexxum paboTbl M Ha3HaA4YeHue,
tmnbl 11,12, 13, 14, 16, 79

® MpuHuun dyHkunoHmposanusa LISEGA
E MpuHLmn dyHKuroHupoBaHus LISEGA ocHosaH
© =;g Ha CMOXEHUN CUNbI TNABHOM NPYXMHbI U
© pe3ynbTUPYHOLLEN CUMbl BYX CUMMETPUYHO
NPUCOEAMHEHHBIX KOMMEHCUPYHOLNX MPYXKUH.
o =50 HanpaBneHust cun npeaBapuUTENbHO HarpyKeHHbIX
® KOMMEHCUPYIOLLMX NPYXWH 0Bpa3yioT yron apyr
C pyrom 1 MoryT ObITb NPeACTaBneHbI B BULE

=50 napannenorpamma cun.

BepxHee noroxerue

MongetueHHbIi rpy3 (F) [eiCTBYeT HEMOCPEACTBEHHO
Ha rnasHyto npyxuHy ®) yepes Tpyby @.
[MpenBapuTENbHO HarpyXeHHble KOMMEHCUPYHOLLE

' npyxuHbl (©) NepeaatoT [ONONHUTENLHOE YCUnue

WH Ha BOCMPUHUMAIOLLYIO Harpysky Tpyby (B Yepes

=50 noBopoTHbIe puivars @ v poruki E). Yeunve

rnasHoi npyxuHsl () 1 pesymnsTupyloLas cuna

(®) M3MEHSIIOT CBOW 3HaYeHMS BO BCEM [ManasoHe

nepemeLLEeHns B COOTBETCTBUM C XapaKTepUCTUKaMu

MPYXWH 1 NONOXEHNEM PbIYaroB.

(=)
06

VYV

@ e

=50 .
HanpaBneHme pes3ynbTupyroLen cinel coBnagaet C

CpedHee nonoxerue HanpaBsrneHnem AenCTBUS TMaBHOM NPYXWHBI. TakiM
06pa3oM NepemMeHHOe YCUMe OCHOBHOW NPYXUHbI
KoMmneHcupyeTest 6e3 OTKNOHEHMWI 4O NOCTOSIHHOTO
ycunus, co3aBaemoro ornopoin.

@

=50 m  [lpuHumn dyHkunoHupoBaHus LISEGA Bepet
K hopMUpPOBaHUMIO aOCONOTHO NOCTOSHHOIO
YCUNUSA, YTO TEOPETMYECKM NErko JoKasaTb

2% 3997

m  [lpuHumn dyHKuMoHUpoBaHusa LISEGA
Nno3BONSAET PerynupoBaTh Harpy3ky B
0co0eHHo wupokom auanasoHe 40% - 100%

Huxree nonoxerue OT HOMUHANLHOI Harpy3Ku.

=50

PerynupoBka Harpy3ku
PerynupoBka Harpy3ku OCYLLECTBASETCS MyTeM
npesBapuTENbHOTO HarpyXeHWs rMaBHON NPYXMHbI.
3aBM1CUMOCTI KOMMEHCUPYIOLLEN U TNIaBHOM Curlbl OT
nepeMeLLeHIs He U3MEHSIOTCS, NPOVCXOAMT TOMBKO
=75 NMHENHbINA COBUT OOHOW 3aBUCUMOCTW OTHOCUTENBHO
=75 apyroit. (). Takum 06pasom, 3aMeHeHue
Pe3ynbTUPYHOLLEN CUMbl OBUHAKOBO B K0 TOUKe
nepemeLLeHus, 1 pesynbTUpYIoLLas Harpyska octaeTcs
=75 MOCTOSAHHOW MpW 11060 YCTAHOBINEHHOM Harpyske.

JonycTuMmbIi AMana3oH nepemeLyeHus
M3MEHSeTCA NPONOPLMOHANbHO U3MEHEHUAM
Harpy3sku.
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Pexxum paboTbl M Ha3Ha4YeHue,
TMnbI 18, 19

MpuHUMN yHKLMOHMPOBaHUA ANA NOABECOK
nocrosiHHoro ycunus LISEGA tvna 18 u onop
NOCTOAHHOrO ycunusa tuna 19

[MpUHLMA (YHKUMOHMPOBAHUS OCHOBAH Ha NpuHLMNe
pbl4ara, noCpeaCTBOM KOTOPOro nNepemMeHHbIe yCunuma
NpYXWHbI NpeobpasyoTcs B MOCTOSHHOE yCunue
0OnopbI C NMOMOLLIbKO MEXaHUKK pblvara.

[ga nneya pbiyara (&), CUMMETPUYHO Pacnono-
XEHHbIE NOA YrIoM ApYr K ApYry, AEUCTBYIOT KaK
0fiHa cucTemMa C npeaBapUTENbHO HarpyXeHHbIMM
npyxuHamu ®. Mpy BepTUKanbHOM M3MEHEHI
nonoxerus rpysa (F), CMeLLeHve nepeaaeTcs Yepes
ponukm (© Ha OnopHble MOBEPXHOCTY pbiyaro. bria-
rogaps MapHOMy pacnomnoXeHuIo Pbl4aroB CMeLLEHNe
NPOUCXOANT MO OCU CUMMETPUM, NOCPELCTBOM Yero
MNONOXEHWE pblyara M3MEHAETCS NPONOPLMOHaILHO
COOTBETCTBYIOLLEN CTEMEHMN CKATUS NPeABapUTENLHO
Harpy>xeHHO MpyXwHbl. Takum 0bpa3om, Harpy3aka
0CTaeTCs paBHON YCTaHOBMNEHHOW Harpy3Kke B Kaxaow
TOYKe NepemeLLeHns.

CuHycouzanbHble OTKIOHEHWS Harpy3kv B COOTBET-
CTBWW C TPAEKTOPWEN ABWXEHNS pblyara o gyre
YPaBHOBELLMBAKTCS pbl4aramit C COOTBETCTBYHOLLMM
npocunem. Takum 06pa3oM ¢ MaTeMaTU4ECKON
TOYHOCTBK) B NI06OM NONOXEHNN MOAAEPKUBAETCS
MOCTOSIHHAs Harpyska.

PerynupoBka Harpy3ku

Harpyska perynupyetcs B auanasoHe npubnuantens-
Ho oT 50% 1o 100% oT mMakcumarnbsHOW. C NOMOLLbIO
LecTurpaHHoi raiku (©) obecreunsaeTcs NnasHoe
perynupoBaHu1e AnuHbl nieya pblyara.

Mpw nobbIX HacTPOIiKax Harpy3Kkn JOCTYNHbIN
AMUanasoH nepeMeLeHUsi OCTaeTCs HEN3MEHHBIM.
Becb pabounii gpuana3oH nepemeleHus Bceraa

[AOCTYNEH.
MM
X = X =
F1 L1 F2 L2 =
[ ¥ I ' - P
Yeunve npyxuHel - [neyo pbiyara Yeunve poidara  nevo Harpyaku Harpyska




KOHCTPYKTUBHbIE 0COOEHHOCTH

nodsecka NOCMOSHHO20 ycusust
LISEGA mun 11 cmarHdapmHas

KOHCMpYKUUst

nodsecka NOCMOSIHHO20 ycunusi
LISEGA mun 18 komnakmHasi

KOHCMpyKUUst

KoHcTpykuus

B cranbHom Kopnyc 3aknio4eHbl ABMXYLLMeCA ae-
Tanu, B YaCTHOCTK, NPYXWHbI K pblYaru. 5naro,qapﬂ
KOMMNaKTHOMY PacCnonoXeHN0 OTAENbHbIX ,quanePl
Hapy>XHbl€ pa3mMepbl HEBETNKN. Kopnyc paccynTaH Ha
BOCMNPUATNE HArpy3Kn U N3rotaBrnBaeTCA cele|7|Ho
non CtaHdapTHble COEANHEHWUA.

Bo3moxHoCTU coeanHeHus

CoegunHuTenbHas pe3bba COOTBETCTBYET rpynnam
Harpy3ok LISEGA. [inuHa pe3bbbl BepxHero coeau-
HeHus (ons Tuna 11) cooTBETCTBYET HEOOX0AMMON
rnybuHe BBUHYMBAHMS, @ HUKHEE COeanHeHne obopy-
[0BaHO PerynmpoBOYHON raikom ANs perynmpoBaHus
ANWHbBI HArpy304HON Lienu.

Briarozaps CBOE KOHCTPYKLM MOABECKM NOCTOSIHHOM
yeunis Tuna 11 MOryT Takke yCTaHaBnVBaTECS HEeMocpes:-
CTBEHHO Ha NOAXOSLLME CTPOUTENbHbIE KOHCTPYKLM B3
KakyX-rnOo LOMONHUTENbHBIX MPMCNIocobrieHnin. Kpome Toro,
K MOFBECKAM MOTYT MPUKPENNATLCS CrieLaribHbIe ONopHbIe
CTOWKW, 37151 3TOrO Ha KOpMyCe MPeLlyCMOTPEHbI COOTBET-
CTBYHOLLWE OTBEPCTUS MOZ, BOMTLI. M0ABECKM MOCTOSHHOMO
yourus Tna 11 BbiLLe mynnbl Hary3ok 9 (ans GonbLUmx
Harpy3oK) 1 MOABECKM MOCTOSHHOMO yeuns Tina 18 ocHalLa-
H0TCS1 CBEPXY MPOYLLIMHaMM A5 LUTICHTOBOIO COBANHEHNS
BMECTO COEAVHITENLHOM pe3bbl.

'V CmaHOapmHble 8udb! COeAUHEHUS

™n79 TN 66 CoeANHNTENbHBINA CTEPXKEHD
Tpaneums
™n 71 61
ONIOpHas CToiika T1n 61 cepbra ¢ nanbLem
n 11 1N 60 raika ¢ KonbLIOM
nogseckas
SRS TN 67 pe3bboBas LWNUnbka
yeunus
j— —
METaMNOKOHCTPYKLINS,
npepocTaensemas
3aKa34MKoM
RN — e A
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[nana3oH paboymx xapakTepucTuk
MoaBecKku NOCTOSHHOIO YCUNMS 1 OMOpbI NOCTOSIH-
HOTO YCUINS! M3TOTaBNMBAIOTCA B BUAE CTaHAAPTHBIX
O[HOCEKLIMOHHbIX MOZyNen Ans rpynmn Harpy3oK oT

C po 9. Kpome T0ro, noABeckm NOCTOSHHOMO yCumnus
Tuna 11 4ns rpynn Harpy3ok 8 1 9 BbINOMHEHbI B BUAE
MHOTOCEKLMOHHBIX KOHCTPYKLMIA NSt BOCNPUATUS
Bonee BbICOKMX Harpy3ok. Takum 0bpa3om oxBaTbiBa-
€TCs CTaH4APTHbIX AnanasoH pabounx xapakTepucTuk
o1 0.13 kH go 500 kH. MogBeckn NOCTOSAHHOIO yeunus
WU3roTaBNMNBAKOTCA AN CEMW CTaHAAPTHbIX Ananaso-
HoB nepemeLenus: 75/ 150/ 300 / 450 /600 / 750 /
900 MM, a onopbl nocTosHHOrO yeunus Ao 300 M.

CraHpapTbl ¥ pacyeTbl

KOHCprKLWIﬂ KOMMOHEHTOB 1 CXeMa PacrnosioXeHus
COOTBETCTBYHOT D,GVICTByK)UJ,VIM HalMOHanbHbIM U
MeXAyHapoaHbIM CTaHOapTaM M NPU3HAHHBIM TEXHU-
YECKMM yCrnoBusM B OTHOLLEHMN Hecyu.\eVl CMocobHo-
CTW, Ha3Ha4YeHUA 1 CpokKa CJ'Iy)K6bI. 310 cnpaBeansimBo
B paBHOI7I CTENneHn No OTHOLUEHUIO K NCNOMNb3yeMbIM
MaTtepuanam, TeXHONornmn CBapkn u Apyrum npowec-
cam. COOTBeTCTBy}OLLlMe [aHHble I'IO,ElpOGHO n3noxe-
Hbl B TEXHUYECKNX XapaKTEPUCTUNKaX, CTP. 0.9.

MpyXuHbI

[MpyX1HbI NPEACTABNSOT COOOI KPUTNYECKM BAXHBIE
KOMMOHEHTbI Ans 6€30TKa3HOro (hyHKLMOHMPOBaHNS
MOABECOK W ONOp MOCTOSIHHOTO YCUMNS — WX A0M-
rocpo4Has 3hPEKTUBHOCTb KPUTUYECKM BaxHa Ans
JKcnyaTaLuoHHon 6e30macHOCTM NOLBECOK U OMOp.
CooTBeTCTBYHOLME CTaHAAPTLI IBNSKOTCS OCHOBOW
ANs NPOEKTUPOBaHMUS LIMIMHAPUYECKIX BUHTOBbIX
npyxuH LISEGA. MoapobHas nHgopmauus coaep-
KUTCS B TEXHUYECKUX XapaKTepucTukax, pasgen 0.

Penakcauus npyxuH

MMog BO3AeNCTBMEM Harpy3oK 1 TemnepaTypbl 0bbIy-
Hble LMNUHAPNYECKUE BUTbIE MPYXUHBI CO BPEMEHEM
YaCTMYHO 0CNabnST yCUnne Npu NOCTOSHHON Ae-
chopmaumn u3-3a penakcauuu. B cnyyae ¢ nogeecka-
MM NOCTOSIHHOTO YCUMUS U MPYXXUHHBIMU NOABECKAMM
3TO MOXET, B AONTOCPOYHON NEPCNEKTUBE, NMPUBECTH
K YMEHbLLEHUIO MaKcuManbHoM paboyen Harpysku
Bonee yem Ha 10% (cm. npumep pacyeTa).

Komnanus LISEGA 1cnonb3ayeTt UCKIYNTENBHO
MpYWHbI, B KOTOPbIX HE HabntogaeTcs 3ameTHoOM
noTepu ynpyro-AedopMaLOHHbIX XapakTepUCTUK
BCMeLCTBME NPOBEAEHNS UCKYCCTBEHHON NpeaBa-
puTenbHo penakcauun. Oxugaemas penakcaums
NPYXWHbI NpeaynpexaaeTcs nyTemM NacTu4eckoro
AechopmMm1poBaHKs B NpoLiecce TepMoobpaboTku npyu
BonbLueit 4nHEe BUTKOB NPYXXUHbI.



lpnmep pacyeTa HakonneHHbIX
7 /I0NONHUTENbHBIX Harpy30K U3-3a
penakcavuy nogBecok
/) Paccmampusaemcsi mpy6onpogod
B (Quamemp 525 mu, s = 27 um,
memnepamypa = 540°C, dagneHue =
50 6ap). Mpurumaemces 10% nomeps
yeunusi 8 nodeeckax. M13-3a amoli
nomepu mpybonposod cmewaemcs
Ha 36.4 mMm.

MakcumanbHble 2nagHble
HanpsixeHus bbinu paccyumanb!

”%ﬁ&'}'}'a yenosws nocnie 10% penakcauym ’ 86nu3u npUCOGOUHeHUH K Komiy.
Towa  |YoraHosneas| warpyaKa Ha ”?";?E% CENED u:ggg;ige T OHu npegbiwarom 3annaHuposaHHoe
npucoe, K Harpyaka Ha nioaBecky l 0,
obop. /none. | noneecky ®K) | conony momHo myt’:(gnmn)wua . 3HadeHue HanpsxeHus Ha 93%.
(BKH) (BKH) [ C

E 730 0.0

1 5693 5304 1.0 - [Lonycmumble HanpsixeHus 8 moykax

z csszgg iggg g NPUCOEOUHEHUS K KOMJTY NPEBbILIEHbI

7 7835 7052 0. Ha 9% (pacdemsi 8 coomeemcmeuu ¢

B 1725 0.0

5 5T 5258 44 Peznamesmom B31.1).

5 5831 5248 207

7 3597 237 304

8 47.65 42.89 -36.4

3 5410 4869 192 |

10 67.26 0.53 -1.0

E 3670 0.0

3awmra oT KOppo3um

Ha noaBecky NOCTOSAHHOTO YCUIus HaHeCEHO
cTaHgapTHoe nokpbiTe LISEGA, koTopoe BMeCTe ¢
MeTannnyeckn YncTon, 0bpaboTaHHON NOBEPXHOCTHH
obecneunBaeT NPEBOCXOAHYHO 3aLLUTY OT KOPPO3nK
NpW BbICOKOW MEXaHU4YECKON CTOMKOCTW. Ponukn 1
PONMKOBbIE BONTLI NOABECOK MOCTOSHHOMO AENCTBUS
NNaKUPYIOTCS UMK BbINOMHSIOTCS 13 HEPXABEIOLLNX
maTepuanoB. Bce pe3bboBble KOMMOHEHTbI 1 pbivaru
NOABEPratoTCs ranbBaHNYeCcKoMy LIMHKOBaHWIO.

IMoBEPXHOCTb NPY:KMHBI NOABEPraeTCs CneLuanbHoOM
0bpaboTke (CM. TEXHUYECKME XapaKTePUCTUKK
Ha cTp. 0.11).

IMogBECKM MOCTOSIHHOTO YCUMKS CO CTaHAAPTHOM
3aLLMTON OT KOPPO3WK He TPEBYIOT TEXHUYECKOro 06-
CIYXMBaHWS, ECIIN OHW YCTaHABMMBAKTCS B 30aHUSX
UNK B MECTaX, 3alLMLLEHHbIX OT aTMOCGHEPHBIX BO3-
JeicTBUA. [1Ns aKCnyaTaummu Ha OTKPbLITOM BO3ayXe
UNK 4n1st 0cobbIX YCNIOBUIA MOXHO NPeayCMOTPETh
[OMNOSHUTENBbHYIO 3aLMTY OT KOPPO3NK — CM. pasgen
0 3aLnTe OT KOPPO3UM B TEXHUYECKMX YCIOBUSX,
ctp. 0.10.

McnbimaHue npyxuH Ha npueMke Mamepuana
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qJYHKLIMOHaHbeIe UCMNbITaHUA

3KCI1]1yaTaL|VIOHHbIe XapPaKTepUCTUKHN
CreuuanbHbIA NPUHLMN OYHKLMOHUPOBAHWS NOA-
BECOK nocTosiHHoro ycunus LISEGA rapanTupyet
NOCTOSIHCTBO BO BCEM J/ana3oHe nepemeLLeHus.
Ha 370 Takxe He BNUSIOT M3MEHEHMS Harpy3ok. Heob-
XOAUMO TOJBKO Y4NTbIBaTb HEOOMbLUME OTKMOHEHUS
Harpysku, 06yCroBNEHHbIE JOMyCKaM 1 TPEHNEM

B 9nemMeHTax noasecku. BosHukatowmin npu pabote
MICTepe3nC yaepKnBaeTcs B CTPOroM amanasoHe
Brnarogaps NpUHLMMY, 3aM0XEHHOMY B KOHCTPYKLMK,
11 COBPEMEHHbIM NMPOKU3BOLCTBEHHbLIM NPOLIECCaM.

dakTUYecky OTKNOHEHWE OT YCTaHOBMNEHHOW Harpy3ku
noABecok noctosHHoro yeunus LISEGA B cpeaHem
no cepuu Npyn 0bbIYHON NpoLieaype HACTPOIIKK Ha-
rPY3KW MOXET cOCTaBnaTh + 3%.

OrpanunynBas npu BbIGOPE NOABECOK AMana3oHbl
Harpy3oK 1 NepeMeLLEHMS, MOXHO YMEHBLUUTb HETOY-
HOCTb B NOAJEPXaHWUN YCTAHOBIIEHHOWN HarpysKku 4o
eule 6omnee HU3KOro 3HaYEHUS.

Kanubposka, ucnsimaHue u 610kupogka nodeecku NOCMOSHHO20
yeunusi muna 12 Ha ucnsimamesnsHom cmerHde 500kH

1.9

CraHaapTHble [ONYCTUMbIE OTKIOHEHNS NpUBEAEHbI
B ClIEMyOLMX MEXAYHAPOAHbIX HOpMaX:

m  MSS SP-58 (CLLUA), makc. * 6% no oTHoLe-
HUIO K paboyen Harpy3ske

= VGB-R 510 L u KTA 3205.3, FepmaHus, makc.
* 5% no oTHoweHuIo K paboyen Harpyske
OTKNoOHeHNe B perynmupoBke Harpy3ku
(cpenHas Harpy3ka) orpaHuyeHo * 2%

= DIN EN 13480-T3 makc. * 5% no oTHoweHUto
K paboueii Harpy3ke

¢yHKL|MOHaJ1bHoe ncnbiTaHue

[Nepen OTrpy3Koit BCE NOABECKW W OMOPbI MOCTOSHHOMO
YCUNNS UCMbITbIBAIOTCA Ha 6€30TKa3Hoe (hyHKLM-
OHWPOBaHWe 1 YCTaHaBNMBAKTCS Ha 3aKa3aHHy
Harpysky. PeaynbTaThbl NCMbITaHWIA 3aNUCbIBAIOTCS.

3HayeHus1, ycTaHOBMEHHbIE B XOA€ KanubpoBKM, Mpo-
LUTaMMOBaHbI Ha CrieLmarnbHOM 3aBOACKON Tabnuuke.
YCTaHOBMEHHas Harpy3ka Takke OTMEeYeHa Ha Lukane
Harpysku. Fopsiyee 1 XONOgHOE NOMOXEHUS OTMe-
YeHbl Ha LLKarne nepemeLLeHns KpacHbIM 1 Benbiv
LiBETaM1 COOTBETCTBEHHO.

CoOTBETCTBYIOLME NEPEMELLEHUS NOABECKI MOTYT
CUMTLIBATLCS HEMOCPEACTBEHHO CO LUKarbl Nepeme-
LEHNs B MM UNK AoliMax.

I'IpueMqub/e ucnbimaHusi Nod8eCKU NOCMOSIHHO20 yeunus

3afaHHyo HarpysKy B KaaoM Cry4ae MOXHO Cui-
TaTb HEMOCPEACTBEHHO CO LUKarbl Harpy3ky B kKH 1
cyHTax. [Ans yHKUMOHANBHbBIX UCTbITAHUIA UMEKOTCS
VcnbITaTenbHble CTEHbI, paboTarLme KBasucTaTu-
yecku ¢ Harpy3kamm go 1000 kH. VcnbitatenbHble
CTEHTbI PEryNAPHO NPOBEPSIOTCS HE3ABUCUMBIM
HaA30PHbIM OpraHoM.
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TexHonorns ucnbiTaHui
komnanum LISEGA nocro-
SHHO COBEPLLEHCTBYETCA 1
COOTBETCTBYET COBPEMEHHOMY
YPOBHIO. TN YCOBEPLUEHCTBO-
BaHUsi KAacaloTCst UCMbITaTeNb-
HbIX CTEHIOB [Nsi NOBECOK

11 OMOP NOCTOSIHHOIO YUK,
MPYXMHHbIX NOLBECOK 1 OMOp,
a Takxe yaapHbIX CTOMOPOB.
VicnbiTaTensHoe obopynoBa-
HWe MCnoNb3yeTes Ha BCEX
NPOW3BOLCTBEHHbIX MI0-
LagKkax B rpynne KoMnaHui
LISEGA, a MobunbHble 6roku
[OCTYMHbI 151 NCMOMNb30BaHMS
Ha nroLazke y 3akasuuka.

Mmeetca 32 ncnbitatenbHbIx
CTeHaa Ans nogBecok nocTo-
SHHOIO YCUMNS W NPYXKUHHBIX
NOABECOK MMM Onop NocTo-
SHHOIO YCUMNS W NPYXKUHHBIX
Onop B uana3oHe Harpysku Ot
1 kH po 1000 kH. Bce ucnbl-
TaTenbHble cTeHabl LISEGA
perynsipHoO NPOBEPSAOTCS B
cootBetcTun ¢ DIN EN ISO
7500 ¢ ucnonb3oBaHMEM OTKa-
NMOPOBaHHbIX TEH30METPUYe-
CKUX JaTYMKOB U U3MEPUTENb-
HbIX yCUNUTENEN.

Bce koMnoHeHTbI npoBepArT-
CA U perynupyroTca B CMOHTU-
pOBaHHOM COCTOAHUM.

UcnbimaHue nodgecku NOCMOSHHO20
yeunua Ha ucnbimame/ibHOM cme+de

LISEGAHa 120 kH

MobunbHbti ucnsimamenbHsiti cmeHd PRS0 dnst yoapHbix
cmonopog LISEGA 50 kH

WcnbimaHue npyxuHHol nodsecku Ha
ucnbimamensHom cmeHOe Ha 120 kH LISEGA
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OnucaHune cnocob60B yCTaHOBKM

VHMBepcaanaﬂanan-
Tauua K uMeroLlemycs
NPOCTPAHCTBY ANA
MOHTaXa

YcTaHoBKa NoABECOK NOCTO-
SHHOTO YCUAMS MOXET ObITh
afanTipoBaHa K ntobbIM MOH-
TaXHbIM YCMOBUSM Ha 0ObekTe
3a CYET UCMOMNb30BaHUS YHU-
BepcasbHbIX KOMNOHEHTOB 13
MOZYMbHON CUCTEMBI.

ABTOMaTHyecKoe

NpPoeKTnpoBaHue

Bce koHurypaumum co cneuu-
huKaLMsaMM 1 YepTexamu
MOXHO CO3[aThb 3a KOPOTKOe
BPEMSI C NMOMOLLbIO NPOrpamMm-
Horo obecneyeHuns ans npo-
ektupoanus LICAD®, Beeast
BCEro 6 NnapameTpoB.

n 11

n 11

n 71

™n 63

T7n 66
—————— 63

-— n 60

™n43

1.1

Iu M-———mnw

™7n 49

™7n 19




Tin 60
Tin 67
™n 61
™n 79
™n 61

T7n 63 ™n75

™n 61

™n 67 ™n 67
in 63
™n 61

™79 wn f
™n 61
T7n 63

7n 67 ——
7n 63

™n 66
n 11

™n 63

- TMn 61

7n 67 v 48

Tin 60
™n 43

™n73

™n 18

™n 63
™n 67

™7n 63
™7n 61

™7n 44
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OnucaHue BbIOOpA,
Tmnbl 11, 12, 13, 14, 16, 79°

MopBeckn NOCTOSHHOIO ycunus, onopbl NOCTOAHHOIO ycunua anAa GonbLumx Harpysok ®
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0 0.625 1.25 2.5 5 10 15 20 30 40 50 60 70 80 90 100 120 140
Haepyska [kH]
Mpumep
sblbopa:
24KkH/210mm
11 C3 = 0.13@ 0.14 0.15 0.16 0.17 0.18 0.19 0.20 0.21 0.22

11 D3 |11 D2 025@ 027 029 031 033 035 038 040 042 0.44
1115 | 1114 [ 1113 | 1112 0.50 054 058 0.63 0.67  0.71 075 079 0.83  0.88
1125 [1124 [1123 | 1122 1.00 1.08 117 125 133 142 150 158 166 1.75
1135 [1134 |[1133 | 1132 2.00 217 233 250 267 283 3.00 317 333 350
1145 | 1144 |1143 | 1142 4.00 433 466 500 533 566 6.00 633 666 7.00
1155 [ 1154 |1153 | 1152 8.00 8.67 9.33 10.00 10.67 11.33 12.00 12.67 13.33 14.00
1166 |1165 | 1164 1162 | 16.00 17.33 1866 20.00 2133 22.66 |2400 2533 26.66 28.00
1176 | 1175 | 1174 | 1173 | 1172 | 24.00 26.00 28.00 30.00 32.00 34.00 36.00: 38.00 40.00 42.00
1186 |[1185 | 1184 [1183 |1182 | 32.00 34.66 37.33 40.00 4266 4533 48.0001 50.66 53.33 56.00
1196 | 1195 | 1194 |[1193 | 1192 | 40.00 43.33 46.66 50.00 53.33 56.66 60.00' 63.33 66.66 70.00
1286 | 1285 |1284 [1283G) 12823 64.00 69.33 7466 80.00 8533 90.66 96.001101.30 106.66 112.00
1296 [1295 |1294 [1293G) 12926 80.00 86.66 93.30 100.00 106.70 113.30 120.00 126.70 133.30 140.00
1386 | 1385 |1384 |1383(3) 13823 96.00 104.00 112.00 120.00 128.00 136.00 144.00 152.00 160.00 168.00
MpomexyTourble | 1396 | 1395 | 1394 | 13 93] 13 923 120.00 130.00 140.00 150.00 160.00 170.00 180.00 '190.00 200.00 210.00
3HayeHms MoryT 1486 | 1485 | 1484 |[1483%) 1482%)(128.00 138.70 149.30 160.00 170.70 181.30 192.00 ; 202.70 213.30 224.00
VIHTEPMIOTMPOBATLCA | 14 96 | 14 95 | 14 94 | 14 93G) 14 92)[160.00 173.30 186.70 200.00 213.30 226.70 240.00 ,253.30 266.70 280.00
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(1) Ans BbIGOpa OMOP NOCTOAHHOIO YCUNMS M OMOP NOCTOSHHOMO younua  (4) MakcvmansHoe nepemelLgHie, AmanasoH nepemettieHis 7 (900 mu),
C LUAPHUPHBIMK COEAMHEHNAMM TvNa 16 NpUMeHsieTcs rpynna MoCTaBNSETCS N0 3anpocy.
Harpy3ok 1 iuanasoH nepemeLLeHIst COOTBETCTBYHOLLEN MOABECKN

MOCTORHHOrO ycunus Tvna 11 () Bbibop TakKe OTHOCUTCS K ONOpaM MOCTOSIHHOTO YCHNS fi7ist

BonbLuvx Harpy3ok Tuna 16.

(2 Harpyaku < 0.25 kH v 0.13 kH no sanpocy. (®) Ha ocHose Tvna 11

@ OT0T AManasoH perynupyeTca TONbKo Ha 3aBOAE-U3roToBUTENE.
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s EacomamEESEESSSSSRESEEEEE. ocmas BESssm==samnCaRSEEEL EEEEEEsa—oc-onmmSERTSREESESESEIE +
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2 =0 SEEESE SESEREEEEEE RESEEREEER RESEERspRIESEEN =
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60 80 100 125 150 175 200 225 250 275 300 325 350 375 400 500 600
Haepyska [kH]

® ®
0.37 0.42 - |1

0.73 0.83 [11 D2 |11 D3

1.45 166 | 1112 |1113 | 1114 | 1115

2.91 333 (1122 [1123 | 1124 | 1125

5.83 6.66 1132 [1133 | 1134 [ 1135
11.66 13.33 | 1142 1143 | 1144 | 1145
2333  26.66 |1152 |1153 | 1154 | 1155
4666  53.33 |1162 |1163 | 1164 | 1165 | 1166
70.00  80.00 (1172 |1173 | 1174 | 1175 | 1176
93.33 106.66 |1182 |1183 | 1184 | 1185 | 1186
116.66 133.33 [1192 [1193 | 1194 | 1195 | 1196
186.66 213.33 |1282() 1283%)| 1284 | 1285 | 1286
233.33 266.66 |12 92() 12 93G)| 1294 | 1295 | 1296
280.00 320.00 |13 82() 1383(3)| 1384 | 1385 | 1386
350.00 400.00 | 13 92®) 13 93®)| 1394 | 1395 | 1396
373.35 426.70 | 14 82() 14 83B)| 1484 | 1485 | 14 86
466.65 533.30 | 14 92G) 14 93®)| 1494 | 1495 | 14 96

0.23 0.24 0.25 0.26 0.27 0.28 0.29 0.30 0.31
0.46 0.48 0.50 0.52 0.54 0.56 0.58 0.60 0.63
0.92 0.96 1.00 1.04 1.08 1.13 1.17 1.21 1.25
1.83 1.92 2.00 2.08 2.16 2.25 2.33 2.42 2.50
3.67 3.83 4.00 417 4.33 4.50 4.67 4.83 5.00
7.33 7.66 8.00 8.33 8.66 9.00 9.33 9.66  10.00
14.67 15.33  16.00 16.67 17.33 18.00 18.67 19.33  20.00
29.33 30.66 32.00 33.33 3466 36.00 37.33 38.66  40.00
4400 46.00 48.00 50.00 52.00 54.00 56.00 58.00 60.00
58.66 61.33 64.00 66.66 69.33 72.00 7466 77.33 80.00
73.33 76.66 80.00 83.33 86.66 90.00 93.33 96.66 100.00
117.30 122.66 128.00 133.30 138.66 144.00 149.30 154.66 160.00
146.70 153.30 160.00 166.70 173.30 180.00 186.70 193.30 200.00
176.00 184.00 192.00 200.00 208.00 216.00 224.00 232.00 240.00
220.00 230.00 240.00 250.00 260.00 270.00 280.00 290.00 300.00
234.70 24530 256.00 266.70 277.30 288.00 298.70 309.30 320.00
293.30 306.70 320.00 333.30 346.70 360.00 373.30 386.60 400.00
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[loaBeCcKM NOCTOAHHOIO yCUnus
Tunb! 11

= — B =

MoaBecku NOCTOAHHOIO ycunusa e -D— ‘
Tunbi ¢ 11 C3 19 no 11 96 15 — T
CepuitHasa cTaHgapTHast % e}
KOHCTPYKLWS, MoCTaBKa co cknapa. w;d— |
195 o
iy

(1) Paamep E gna camoro BepxHero
nonoxeHust GNokUpoBKK, B APYruX
nonoxeHusix 6rok1poBKyY pasmep

E yeenuupaercs coorsercrayo. 10319 350 130 150 105 M0 9 @9 530 465 250 40 265 240 43 15 14

LM 0BpazoM. 11D219 300 110 155 86 M10 1 @11 350 250 230 0 195 125 43 15 10
11D319 410 130 170 106 M10 1M1 @1 545 445 260 45 280 255 43 15 19

(@ X=MuHumanbHas rybuHa 11215 385 130 140 106 M12 12 M10 375 265 285 25 135 40 86 15 15
BBVHYMBAHWS. Ha HKHEM coe- 11315 415 130 140 106 M12 12 M10 645 445 285 20 270 165 86 15 25
AMHEHNN MaKcumarnbHas rnybuHa 111415 435 130 140 106 M12 12 M10 935 615 285 25 325 225 86 15 34
BBUHUMBaHMS = X + 300 MM. 111515 465 135 150 108 M12 12 M10 1225 795 295 25 450 350 86 15 52

12215 445 160 180 132 M12 12 M10 385 270 350 20 140 45 86 15 21
12315 460 160 185 132 M12 12 M10 650 455 360 45 270 195 86 15 35
12415 480 160 185 132 M12 12 M10 945 635 360 45 320 245 86 15 48
12515 530 165 195 136 M12 12 M10 1215 810 370 25 460 365 86 15 75
13215 445 170 190 132 M16 12 M10 390 275 360 10 165 30 M2 20 27
13315 490 170 190 132 M16 12 M10 675 470 360 70 260 180 110 20 43
13413 545 185 210 150 M16 12 M10 960 645 370 40 370 260 110 20 66
1313 615 190 220 155 M16 12 M10 1240 820 370 40 465 360 110 20 105
14215 500 185 220 150 M20 16 M12 440 315 400 25 260 135 105 25 44
14315 570 185 220 150 M20 16 M12 740 495 410 110 250 210 105 25 66
14413 610 185 220 150 M20 16 M12 1040 675 410 55 370 275 105 25 86
14513 665 190 240 155 M20 16 M12 1285 855 420 65 540 455 105 25 145
15215 590 230 270 190 M24 20 M16 470 345 490 30 210 70 15 30 73
15315 710 230 270 190 M24 20 M6 770 515 490 105 285 215 126 30 115
15415 745 230 285 190 M24 20 M16 1105 705 490 7% 410 310 126 30 159
15515 845 230 285 190 M24 20  M16 1405 880 490 60 530 415 135 30 212
16215 725 275 335 230 M30 25 M16 555 420 580 40 240 85 145 35 134
16315 815 275 335 230 M30 25 M16 900 565 580 160 300 260 145 35 183
16415 845 275 345 230 M30 25 M16 1285 750 600 150 355 310 149 35 264
16515 885 275 345 230 M30 25 M16 1630 925 600 120 460 380 149 35 337
16615 1145 280 345 232 M30 25 M16 2030 1330 600 155 650 600 149 35 495
17215 780 300 380 252 M36 3% M2 610 455 650 50 285 10 170 45 195
17315 850 300 380 2652 M36 35 M2 945 635 650 140 300 205 170 45 262
17415 1000 300 400 252 36 35 M2 1375 785 650 195 400 360 179 45 378
17515 1160 305 400 256 M36 35 M2 1710 975 660 65 665 490 184 45 550
17615 1275 305 400 256 M36 35 M20 2150 1425 660 210 710 675 184 45 690
18215 815 320 390 256 M42 35 M20 705 585 650 50 330 15 200 50 263

[aHHbIe 3akasa: 118315 945 320 390 256 M42 35 M2 1140 715 650 215 340 280 200 50 364
noziBecka NOCTOSIHHOTO YCumnus 118415 1110 320 400 256 M42 3% M2 1645 925 670 305 390 420 200 50 509
™mna 1 .. .. 118515 1200 320 420 256 M42 35 M20 2085 1115 690 125 740 595 200 50 731
MapKYpOBKa: ... 18615 1260 325 420 260 M42 35 M20 2585 1625 690 250 850 825 200 50 965

_ 1915 865 350 435 276 M48 35 M4 760 630 750 50 350 135 195 60 336
Harpyaka 6rokuposku: ...kH 119315 1005 350 435 276 M48 35 M24 1190 785 750 250 355 325 195 60 475
nepemeleHne: ..MM BEPX/BHU3 119415 1240 350 455 276 M48 35 M24 1735 960 770 380 380 480 195 60 677
no3uLus GroKMPOBKY 19515 1255 355 455 280 M48 35 M24 2160 1000 770 250 585 570 195 60 862
(Np¥ HEOBXOAUMOCTH): ..MM 11915 1305 355 455 280 M48 35 M24 2700 1620 770 290 800 820 195 60 1130
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OnopHble cTonku Tuna 71 ana noaBecok
nocTosiHHOro ycunusa tuna 11

y3enZ

0l

. —
|

11C319
1D219
11D319
11215
11315
111415
111515
12215
12315
12415
12515
13215
113315
13413
13513
114215
114315
14413
14513
115215
115315
15415
115515
16215
16315
116415
116515
116615
17215
17315
17415
17515
17615
18215
118315
118415
118515
18615
19215
19315
19415
19515
19615

71C3.1
71D2 1
71D3 1
71121
7113 1
7114 1
7115 1
7122 1
7123 1
7124 1
7125 1
71321
7133 1
7134 1
7135 .1
7142 1
7143 1
7144 1
7145 1
7152 1
7153 .1
7154 1
7155 .1
7162 1
7163 .1
7164 1
7165 .1
7166 .1
7172 1
7341
7174 1
71751
7176 1
71821
7183 .1
7184 1
7185 .1
7186 .1
7192 1
71931
7194 1
71951
7196 .1

420
370
480
495
525
545
575
575
590
610
660
575
620
675
745
640
710
750
805
750
870
905
1005
915
1005
1035
1075
1335
980
1050
1200
1360
1475
1025
1165
1320
1410
1470
1105
1335
1480
1495
1545

70

70

70
115
115
115
115
140
140
140
140
140
140
140
140
160
160
160
160
200
200
200
200
250
250
250
250
250
270
270
270
270
270
280
280
300
320
320
300
300
320
340
340

150
155
170
140
140
140
150
180
185
185
195
190
190
210
220
220
220
220
240
270
270
285
285
335
335
345
345
345
380
380
400
400
400
390
390
400
420
420
435
435
455
455
455

—By -

265
145
265
145
265
385
505
145
265
385
505
150
270
400
520
155
275
425
600
160
280
400
520
165
285
405
525
345
175
295
415
535
280
180
300
420
540
270
190
310
430
550
260

onopHas

40
40
40

60
60
60

75
75
75
75
75
75
75

80

80

80

90

90

90

90
110
10
110
110
110
115
115
115
115
115
120
120
120
120
120
140
140
140
140
140

nnuta

810
510
825
535
925
1335
1745
545
930
1345
1735
560
965
1380
1780
620
1040
1490
1910
660
1080
1535
1955
755
1220
1725
2190
2410
830
1285
1835
2290
2475
935
1490
2115
2675
2905
1010
1560
2225
2770
3020

355
260
380
270
480
720
950
275
475
710
925
285
495
735
960
305
545
815
1055
315
565
830
1075
335
655
975
1265
1080
375
650
1050
1315
1050
350
775
1190
1560
1280
380
775
1265
1680
1400

250
230
260
285
285
285
295
350
360
360
370
360
360
370
370
400
410
410
420
490
490
490
490
580
580
600
600
600
650
650
650
660
660
650
650
670
690
690
750
750
770
770
770

O 0O 0 0 C© © O O O

60

60

60
100
100
100
100
120
120
120
120
120
120
120
120
140
140
140
140
180
180
180
180
220
220
220
220
220
240
240
240
240
240
240
240
260
280
280
260
260
280
320
320

 ia
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o Oor o

17
25
31
15
21
31
38
16
23
32
40
18
29
41
49
30
42
58
72
45
62
90
112
112
56
80
106
128
128
65
N
139
184
184
82
109
162
273
273

OnopHbie cToMku gns noa-
BECKU NOCTOSIHHOTO yCUIUs
1na 11, Tunbi ¢ 71 C3 1
807196 .1

CepuitHas cTaHaapTHas
KOHCTPYKLMS, NOCTaBka co
cknaga.

Matepuan:

OMOpHbIe NNNTLI CTOEK:
nnuta t< 15mm : S235JR
nnuta t > 20mm : S355J2

(@) 5-7 undbpa B 0603HAYEHAM THNA
03HAYaeT KOHCTPYKLIMIO:

6 NS ONOpHbIX CTOEK, C
00NTOBbIM COEANHEHMEM,
CTaHapTHON KOHCTPYKLK,

8 NS ONOpHbIX CTOEK, C
GONTOBLIM COBAMHEHWEM, TS
MOBbILUEHHbIX TPEBOBAHMNA.

(2) Pasmep E i1 BEpXHEro nonoxeHus
BROKVPOBK, B APYTUX MOMOKEHMSIX
Brok1poBku pasvep E MeHsieTcs
COOTBETCTBYHOLLMM 0Bpa3oM.

(3 TMoageckvt MOCTORHHOMO Ycu-

WSt MOTYT YCTaHABNMBATLCS U
NpVBapUBATLCS HEMOCPEACTBEHHO
K MeTanoKOHCTPpyKLsM. [pyn 3ToM
HeoBX0AMMO NMpUCTasbHO CNeauTb
3a TeM, Ytobl COXpaHSNCst AOCTYN
K perynmpoBO4HbIM BONTam 1 KoH-
Tpraitkam. ECrv 310 HeBO3MOXHO,
NOLOAYT ONOpHbIe CTOVKM TNa 71.

(%) MuHumanbHas TONLMHA CBAPHOTO
LUBa (HE COBMafaET C NOHATUEM
KaTeT CBAPHOrO LUBA).

Bonee AnuHHbIE ONOPHbIE CTOMKM
[OCTYMHbI MO 3anpocy.

[aHHble 3aka3a:

MOABECKW MOCTOSIHHOMO YCUIKS
Tuna 11 .. ..

C OMOPHOI CTONKOM

Tuna 71 .. ..

MapKM1pOBKa: ...

Harpyska 6rokvupoBku: ...kH
MepeMeLLEHHE: ..MM BBEPX/BHI3
no3uuys GroKMpoBKM

(Npw HeobxoaMmMoCTH): ..MM
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[loaBeCcKM NOCTOAHHOIO yCUnus
Tunbl 12-14

MopBecku NOCTOSHHOIO yCUnUs
Tunbi ¢ 12 82 35 po 14 96 35
CepuitHas cTaHgapTHas
KOHCTPYKLMS!, MHOTOCEKLMOHHBIE,
nocTaBka Co ckrnaga.

(1) Pasmep E npuseaeH Ans BepxHero
MonoxeHunst GIOKUPOBKK, B APYTUX
nonoxeHunsix 6roknpoBku E MeHs-
€TCS COOTBETCTBYHOLLMM 0OPa3oM.

12823 867 635 390 555 60 1205 585 80 540 300 50 330 90 95 30 160 615
128336 997 635 390 555 60 1640 715 80 540 300 215 340 90 95 30 160 820
128435 1162 635 400 555 60 2145 925 80 540 300 305 390 90 95 30 160 1110
128535 1252 635 420 555 60 2585 1115 80 540 300 125 740 90 95 30 160 1555
128635 1312 645 420 565 60 3085 1625 80 545 304 250 80 90 95 30 160 2020
12923 917 695 435 605 70 1310 630 90 590 330 50 350 105 M0 35 175 785
129335 1147 695 435 605 70 1740 785 90 590 330 250 355 105 10 35 175 1070
120435 1292 695 455 605 70 2285 960 90 590 330 380 380 105 10 35 175 1475
129535 1307 705 455 615 70 2710 1090 90 595 334 250 585 106 10 35 175 1845
129635 1357 705 455 615 70 3250 1620 90 595 334 290 800 105 10 35 175 2380
13823 867 935 390 85 70 1305 585 80 840 2x300 50 330 105 125 35 210 955
138336 997 935 390 85 70 1740 715 80 840 2x300 215 340 105 125 35 210 1265
138435 1162 935 400 855 70 2245 925 80 840 2x300 305 390 105 125 35 210 1700
138535 1252 935 420 855 70 2685 1115 80 840 2x300 125 740 105 125 35 210 2370
138635 1312 950 420 870 70 3185 1625 80 850 2x304 250 850 105 125 35 210 3070
139236 917 1025 435 935 80 1420 630 90 920 2x330 50 350 120 140 35 230 1215
139335 1147 1025 435 935 80 1850 785 90 920 2x330 250 355 120 140 35 230 1640
139435 1292 1025 455 935 80 2395 960 90 920 2x330 380 380 120 140 35 230 2245
139536 1307 1040 455 950 80 2820 1090 90 930 2x334 250 585 120 140 35 230 2810
139635 1357 1040 455 950 80 3360 1620 90 930 2x334 290 800 120 140 35 230 3615
14823 867 1235 390 1155 80 1385 585 80 1140 3x300 50 330 120 180 35 250 1305
148335 997 1235 390 1155 80 1820 715 80 1140 3x300 215 340 120 180 35 250 1715
148435 1162 1235 400 1155 80 2325 925 80 1140 3x300 305 390 120 180 35 250 2300
148535 1252 1235 420 1155 80 2765 1115 80 1140 3x300 125 740 120 180 35 250 3190
148635 1312 1250 420 1170 80 3265 1625 80 1150 3x304 250 850 120 180 35 250 4125
14923 917 1355 435 1265 90 1460 630 90 1250 3x330 50 350 135 180 40 250 1665
149335 1147 1355 435 1265 90 1890 785 90 1250 3x330 250 355 135 180 40 250 2230
149435 1292 1355 455 1265 90 2435 960 90 1250 3x330 380 380 135 180 40 250 3040
149535 1307 1375 455 1280 90 2860 1090 90 1260 3x334 250 585 135 180 40 250 3790
149635 1357 1375 455 1280 90 3400 1620 90 1260 3x334 290 800 135 180 40 250 4870

[aHHble 3aka3a:

MOLBECKN MOCTOSIHHOTO YCumus
tuna 1. ..35

MapKMpOoBKa: ...

Harpy3aka 6rokmpoBky: ...kH
nepemeLLeHye: ...MM BBEpX/BHU3
no3nums BIOKNPOBKY

(no mepe HeobX0AMMOCTH): ..MM
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[loaBeCKM NOCTOAHHOIO yCUnus
Tunbl 12-14 ¢ oNOPHLIMKU CTOUKAMMU

MopBecku NOCTOSAHHOTO
yeunus, Tunbl 12-14,

C OMOPHBLIMM CTOMKaMK
TUnbi ¢ 12 82 45 po 14 96 45
CepuitHas cTaHaapTHas
KOHCTPYKLMS, NOCTaBka co
cknaga.

30 TIPOYLUVHa AN TPHCTIOPTUPOBKA

Matepuan:

OMOpHbIe NANTI CTOEK:
nnuta t< 15mm : S235JR
nnuta t > 20mm : S355J2

i

(1) Paamepsl E 1 G, npuseagHsl anst
BEPXHETO NOMOXEHUS BMOKMPOBKY,
B [PYr1X MonoxeHnsix 6riokMpoBKy

128245 1025 580 390 180 120 985 1095 350 300 15 240 300 4 707 E't G, MeHsIoTCA COOTEETCTEYi0-
128345 1155 580 390 300 120 1540 1530 775 300 15 240 300 4 964 LM 0BpasoM.

128445 1320 600 400 420 120 2175 2040 1190 300 15 260 300 4 1380

128545 1410 620 420 540 120 2730 2480 1560 300 15 280 300 4 1901 (2) MuHUManbHaR TONLMHA CBAPHOTO
128645 1470 620 420 270 120 2960 2980 1280 304 15 280 304 4 2356 LwBa (He COBNaAaeT C NOHATUEM
129245 1105 630 435 190 140 1070 1190 380 330 20 260 30 5 907 KaTeT CBapHOrO LuBa).

129345 1335 630 435 310 140 1615 1620 775 330 20 260 3 5 1242

129445 1480 650 455 430 140 2285 2170 1265 330 20 280 330 5 1752 Dpyrve AnuHb! Takke AOCTYMHbI MO
129545 1495 675 455 550 140 2830 2595 1680 334 20 320 334 5 2356  3anpocy

129645 1545 675 455 260 140 3080 3135 1400 334 20 320 3 5 2892

138245 1025 880 390 180 120 985 1145 350 300 15 240 600 4 1087

138345 1155 880 390 300 120 1550 1585 775 300 15 240 600 4 1464

138445 1320 900 400 420 120 2175 2090 1190 300 15 260 600 4 2044

138545 1410 920 420 540 120 2730 2530 1560 300 15 280 600 4 2848

138645 1470 920 420 270 120 2960 3030 1280 304 15 280 608 4 3555

139245 1105 960 435 190 140 1070 1245 380 330 20 260 660 5 1378

139345 1335 960 435 310 140 1620 1680 775 330 20 260 660 5 1883

139445 1480 980 455 430 140 2285 2225 1265 330 20 280 660 5 2647

139545 1495 1010 455 550 140 2830 2650 1680 334 20 320 668 5 3551

139645 1545 1010 455 260 140 3080 3190 1400 334 20 320 668 5 4344

148245 1025 1180 390 180 120 990 1190 350 300 15 240 900 4 1465

148345 1155 1180 390 300 120 1550 1625 775 300 15 240 90 4 1970

148445 1320 1200 400 420 120 2175 2130 1190 300 15 260 900 4 2745

148545 1410 1220 420 540 120 2730 2570 1560 300 15 280 90 4 3817

148645 1470 1230 420 270 120 2960 3070 1280 304 15 280 912 4 4756

149245 1105 1290 435 190 140 1075 1270 380 330 20 260 90 5 1866

149345 1335 1290 435 310 140 1620 1700 775 330 20 260 990 5 2540

149445 1480 1310 455 430 140 2285 2245 1265 330 20 280 990 5 3559

149545 1495 1340 455 550 140 2830 2670 1680 334 20 320 1002 5 4766

149645 1545 1340 455 260 140 3080 3210 1400 334 20 320 1002 5 5841 [laHHble 3aKa3a:

MOABECKW MOCTOSIHHOMO YCUIKS
C OMOPHbIMM CTOKaMM

mnai. ...

MapKMpoBKa: ...

Harpyska 6rokvpoBku: ...kH
nepemMeLLeHue; ..MM BepX/BHI3
no3uwyst 6rok1poBkm (Mpu
HeobX0AMMOCTH): ..MM
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[loaBecKkn NOCTOAHHOIO yCUNUA
Tun 18

MoaBeckn NOCTOSHHOTO yCunus
Tunbi ¢ 18 D3 17 go 18 93 17
CraHaapTHas KOHCTPYKLMS,
nocTaBka Co ckrnaga

(1) Pasmep E npusefeH fns BepxHero
MonoxeHnst GIOKNPOBKK, B APYrUX
nonoxeHunsix 6roknposku E Mens-

€1Cs COOTBETCTBYHLMM 0Bpasom 18D317 021 051 300 973 205 M10 17 464 430 25 10 24 15 51
18D127 021 072 75 610 205 M10 17 267 234 25 10 24 15 31

@ X = mnrumanshas myGuta 18D227 021 072 150 664 205 M10 17 304 270 25 10 24 15 35
BBVHIBEHHA. Ha HIDKHEM Goe- 18D327 037 072 300 973 205 M0 17 464 430 25 10 24 15 53
AVHGHAM MAKCAMANGHAA IYOMHA 43417 054 171 75 610 206 M2 17 267 2% 25 10 24 15
BBUKBAHIS = X + 150 1. 181227 054 171 150 664 205 M2 17 304 270 25 10 24 15 36

y 181327 054 171 300 973 205 M12 17 464 430 25 10 24 15 59
AKCMATIBHO AOMYCTUMBIE HArPy3KH. 182117 125 30 75 610 205 M12 17 267 234 25 10 24 15 32

* okepemancias (C) npu 80°C 182217 125 30 150 664 205 M12 17 304 270 25 10 24 15 40
= Harpyaka Gnokuposin x 1.3 182317 125 30 300 973 205 M2 17 464 430 25 10 24 15 59
* asapwivas (D) npu 150°C 182127 22 40 75 610 205 M2 17 267 234 25 10 24 15 32
= Harpyata Grokpoa x 1.66 182227 22 40 150 664 205 M12 17 304 270 25 10 24 15 40
t o VACWANbRAALOTVCIVEA FATDYI@B 182327 22 40 300 973 205 M12 17 464 430 25 10 24 15 59
oocToskn Eroiutposiv npu 80°C 183117 28 515 75 652 205 M16 21 282 244 30 10 3% 20 38
= Harpysa Bnokpoei x 1.5 183217 28 515 150 837 233 M16 21 336 293 30 10 36 20 76

183317 28 515 300 1099 233 M6 21 483 440 30 10 36 20 100
183127 38 68 75 652 205 M6 21 282 244 30 10 3 20 38
183227 38 68 150 837 233 M6 21 33 203 30 10 3% 20 76
183327 38 68 300 1099 233 M6 21 483 440 30 10 3% 20 101
184117 50 93 75 755 233 M2 21 328 286 30 10 3% 25 72
184217 50 93 150 93 261 M2 21 351 302 30 10 36 25 105
184317 50 93 300 1099 233 M2 21 482 440 30 10 36 25 107
184127 69 124 75 755 233 M2 25 331 286 40 15 32 25 72
184227 69 124 150 934 261 M20 25 354 302 40 15 3 25 7
184327 69 124 300 1288 261 M20 25 500 455 40 15 32 25 158
185117 92 162 75 755 233 M24 25 330 286 40 15 32 30 73
185217 92 162 150 934 261 M24 25 353 302 40 15 32 30 118
185317 92 162 300 1288 261 M24 25 499 455 40 15 32 30 159
185127 119 219 75 812 261 M4 25 33 200 40 15 32 30 99
185227 119 219 150 1055 276 M24 25 372 315 40 15 34 30 166
185327 119 219 300 1426 276 M4 25 508 460 40 15 34 30 221
186117 1615 299 75 878 261 M30 34 358 315 50 18 34 35 119
186217 1615 299 150 1140 291 M30 34 380 333 50 18 34 35 201
186317 1615 299 300 1592 291 M30 34 514 467 50 18 34 35 273
186127 221 405 75 878 261 M30 41 368 315 65 20 44 35 123
186227 224 405 150 1302 278 M30 41 392 335 65 20 44 35 205
186327 221 405 300 1720 302 M30 41 527 472 65 20 44 35 343
187117 298 470 75 976 276 M36 41 305 340 65 20 44 45 164
187217 298 470 150 1446 291 M36 41 398 343 65 20 44 45 242
[laHHble 3aKasa; 187317 298 470 300 1720 302 M36 41 5718 472 65 20 44 45 357
187127 350 600 75 1072 291 M36 41 417 362 65 22 44 45 201
MOABECKA MOCTOAHHOTO YOUMNA 497997 350 600 150 1570 302 M36 41 425 370 65 22 44 45 313

Tna 18 ... 187327 350 600 300 1935 362 M3 41 571 513 65 22 44 45 534
MapkvpoBKa: ... 188117 442 800 75 1251 302 M42 51 462 390 80 25 64 50 283
Harpyaka Grokuposku: ...kH 188217 442 800 150 1805 362 M42 51 486 413 80 25 64 50 518

, v 188317 442 800 300 1965 347 M2 51 621 547 80 25 64 50 7%
NepeMeLleHne: ..MM BEPXIBHAS 459117 500 1000 75 1520 302 M48 51 457 385 80 25 64 60 332
noauLms 6roknpoBKiA (pu 189217 590 1000 150 1805 362 M48 51 486 413 80 25 64 60 520
HeoBXOAMMOCTH): ..MM 189317 590 1000 300 1965 347 M48 51 621 547 80 25 64 60 756
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Onopbl NOCTOSAHHOIO yCUNUsA
Tun 19

A |
OnopbI NOCTOSIHHOIO yCUnKs
Tunbi c 19 D317 no 1993 17
: CTaHgapTHast KOHCTPYKLMS,
© 5 3 i nocTaBKa Cco ckraja
[18]
i { ! @:} W |@§ | N
L v
L] 5
l— A= il

19D3 17 0.21 0.51 300 973 245 205 163 145 913 430 80 185 103 59
19D127 0.21 0.72 75 610 245 205 163 145 490 234 80 185 103 37 ——

19 D2 27 0.21 0.72 150 664 245 205 163 145 600 270 80 185 103 42 OnopHasi nnuma, co 6CmpoeHHoU

19 D3 27 0.37 0.72 300 973 245 205 163 145 913 430 80 185 103 60 ckonb3aweli nodnoxkod. 3mo
191127 0.54 1.71 75 610 245 205 163 14.5 490 234 80 185 103 38 Heo6X00UMO yyumbI8ams Npu 8bIGope
191227 0.54 1.7 150 664 245 205 163 145 600 270 80 185 103 43 XOMymO8bIX onop.

191327 0.54 1.71 300 973 245 205 163 145 913 430 80 185 103 66

192117 1.25 30 75 610 245 205 163 145 490 234 80 185 103 38 (1) Paamep E - 4 camoro BepxHero
192217 1.25 3.0 150 664 245 205 163 145 600 270 80 185 103 47 MONOXEHYA BOKMPOBKA — B
192317 1.25 30 300 973 245 205 163 145 913 430 80 185 103 66 [PYTUX MONOKeHMsX BriokupoBky E
192127 22 4.0 75 610 245 205 163 145 490 234 80 185 103 38 YMEHBLLAETCA COOTBETCTBYIOLYM
192227 2.2 4.0 150 664 245 205 163 145 600 270 80 185 103 47 06pa3om. MpeayCMOTpeHa peryni-
192327 22 4.0 300 973 245 205 163 145 913 430 80 185 103 67 POBKa pasmepa [0 + 60 MM.
193117 28 5.15 75 652 245 205 163 145 499 244 80 185 103 43

193217 28 5.15 150 837 300 233 189 185 639 293 100 210 124 85 (2 Tun19...7 nocTaenseTcs co
193317 28 5.15 300 1099 300 233 189 185 969 440 100 210 124 112 CTaHAAPTHOM OMOPHON MANTON CO
193127 38 6.8 75 652 245 205 163 145 499 244 80 185 103 43 BCTPOEHHOM nopnoxkoit PTFE.
193227 38 6.8 150 837 300 233 189 185 639 293 100 210 124 85 Mpu HeoBX0AMMOCTI BO3MOXKHA
193327 3.8 6.8 300 1099 300 233 189 185 969 440 100 210 124 13 TaKke NnocTaBka aToro Tuna ¢
194117 5.0 93 75 755 300 233 189 185 565 286 100 210 124 80 BbICOKOTEMNEPATYPHOI CKOMb3S-
194217 5.0 9.3 150 934 300 261 205 185 667 302 100 210 140 116 et noanoxkoii Tuna 19 .. .6 (cm.
194317 50 93 300 1099 300 233 189 185 969 440 100 210 124 118 TabnnLy HUXe).

194127 6.9 124 75 755 300 233 189 185 565 286 100 210 124 80

194227 6.9 124 150 934 300 261 205 185 667 302 100 210 140 127 (3) Mpv onpeaeneHHbIX ycroBuax
1943 27 6.9 124 300 1288 300 261 205 185 987 455 100 210 140 176 MOXHO 060iATUCH 6€3 OnOpHON
195117 9.2 16.2 75 755 300 233 189 185 577 286 100 210 124 84 cToky ¢ BbicoTort K. B atom cry-
195217 92 16.2 150 934 300 261 205 185 668 302 100 210 140 131 yae HeobX0AMMO Y0CTOBEPUTLCS,
195317 9.2 16.2 300 1288 300 261 205 185 987 455 100 210 140 176 4o ofecneyeH JocTyn k Gontam
195127 11.9 21.9 75 812 300 261 205 185 581 290 100 210 140 111 AN PerynnupoBki Harpy3ku.

196227 1.9 21.9 150 1055 400 276 220 225 713 315 120 280 150 183

195327 119 21.9 300 1426 400 276 220 225 1016 460 120 280 150 241 ™ 19"COCKOMLIAUE NOMOKKO|  warcom
196117  16.15 299 75 878 300 261 205 185 607 315 100 210 140 130 [0180°C | mo350°C oLy
196217  16.15 299 150 1140 400 291 233 225 718 333 120 280 163 219 19D..7 | 19D.6 40
196317  16.15 299 300 1592 400 291 233 225 1021 467 120 280 163 294 191..7 191. 6 40
196127 221 405 75 878 300 261 205 185 607 315 100 210 140 134 192..7 192. 6 40
196227 221 405 150 1302 400 278 220 225 717 335 120 280 150 221 193.7 193. 6 65
1963 27 221 405 300 1720 400 302 240 225 1041 472 120 280 170 370 194. 7 194. 6 65
197117 298 47.0 75 976 400 276 220 225 655 340 120 280 150 182 195. .7 195. 6 65
197217 29.8 47.0 150 1446 400 291 233 225 728 343 120 280 163 263 196..7 196. .6 110
197317 298 47.0 300 1720 400 302 240 225 1041 472 120 280 170 384 197..7 197.6 150
197127 35.0 60.0 75 1072 400 291 233 225 672 362 120 280 163 218 198..7 198..6 150
197227 35.0 60.0 150 1570 400 302 240 225 757 370 120 280 170 333 199..7 199. 6 150
197327 350 60.0 300 1935 400 362 300 225 1111 513 120 280 230 565 .

198117 442 80.0 75 1251 400 302 240 225 744 300 120 280 170 303 SHaeHue KOapUUUEHa MPEHUs

CKOMb3AWUX NOOTIOXEK YKa3aHo 8

198217 44.2 80.0 150 1805 400 362 300 22.5 829 413 120 280 230 552 Ta6nuue Ha cmp.7.11

198317 442 80.0 300 1965 400 347 285 225 1186 547 120 280 215 774

199117 59.0 100:0 75 1520 400 302 240 225 739 385 120 280 170 352 Makc. JonyCTMbIe HarpysKi:
199217 59.0 100.0 150 1805 400 362 300 225 829 413 120 280 230 553 » oakctpemanbHas (C) npu 80°C
199317 59.0 100.0 300 1965 400 347 285 225 1186 547 120 280 215 804 = Harpyaka Gnok1poskm x 1.33

. e asapuitHas (D) npu 150°C
nOBerHOCTb CKOJBbXXEHWA CONPsXXeHHOro sremMeHTa AoimkHa ObITb CHaOXeHa NMOKPbITUEM U3 HepXaBeKLLEN = Harpyaka 6II0KVPOBKY X 1.66.

ctanun. Ha 310 ykasbiBatoT bykBbl «SP» B 0603Ha4eHW Tna (HanpuMep, XxomyToBas onopa Tuna 49 22 25-SP).  «  makc. gonycTumas Harpyska 8

) . 6 . cocTosHUN briokmposki npu 80°C
[aHHble 3aKka3a: NOABECKW MOCTOSHHOMO yeunus Tuna 19 .. .., MapkupoBKa: ..., Harpyaka 6nok1poBKM: ...kH, = Harpy3ka GOKVDOBKY X 1.5.

nepemeLLEeHIe: ..MM BBEPX/BHI3, N03MLMst GIOKMPOBKM (MpK HEOBXOAMMOCTH): ..MM
1.20
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LIJapHMprle onopbl NOCTOAHHOIO yCUIUA

Tun 19

LapHupHbIe onopbl
NOCTOSHHOTO YCUIHS,

mn ¢ 19 D3 37 po 19 93 37
CraHgapTHast KOHCTpyKLKS,
rnocTaBKa CO Cknaaa

[inst BOMbLUMX rOPU3OHTASTbHbIX
nepemeLLeHni B TpybonpoBodax
MOXHO YCTaHOBWTb OMOpPbI NOCTO-
AHHOTO YCUMUS C LLIAPHUPHBIMUA
COEAMHEHUAMM.

LllapHupHble coeQUHeHUs1 CKOHCMpYU-
po8aHbI 01151 KpensieHust K npusapHoU
ckobe muna 35

(1) Pasmep E - ans camoro BepxHero
MonoXeHunst GIOKNPOBKM — B
APYTUX NONoXeHusix 6riokupoBKi
E ymeHbluaeTcs CooTBETCTBYIO-
wym obpasom. MpemycmoTpeHa
BO3MOXHOCTb PerynvpoBki 4o
+200 Mm

(2) BO3MOXHOCTM 0 COBAMHEHMIO:
Cm. anameTp WtudTa NprBapHbIX
ckob Tvna 35 unu guHamude-
CKuX TPYGHbIX XOMYTOB (rpynna
NpoAyKTOB 3).

Makc. ponycTuMble Harpysku:

e akcTpemanbHasi (C) npu 80°C
= Harpyaka 6nokuposkv x 1.33

e asapuitHas (D) npn 150°C =
Harpyska brokmpoBk x 1.66.

°  MaKc. oNyCTUMas Harpyska B
cocTosHUM brokmposki npu 80°C
= Harpyaka 6nokuposkm x 1.5.

[aHHble 3aka3sa:

LIapHMpHas onopa NOCTOSHHO-
ro yeunus Tuna 19 .. ..
MapKMpoBKa: ...

Harpy3aka GnokupoBky: ...kH
nepemMeLLeHme: ..MM BepX/BHI3
nosuums 6nokpoBKM (Mpu
HeobxoanMocTH): ..MM

1.21

19 D3 37
19D147
19 D2 47
19 D3 47
191147
191247
191347
192137
192237
1923 37
192147
1922 47
1923 47
193137
193237
1933 37
193147
193247
1933 47
194137
194237
1943 37
194147
1942 47
1943 47
195137
1956237
1953 37
195147
1952 47
19 53 47
196137
1962 37
1963 37
196147
1962 47
19 63 47
197137
197237
1973 37
197147
197247
1973 47
198137
198237
1983 37
199137
1992 37
1993 37

0.21
0.21
0.21
0.37

29.9
40.5
40.5
40.5
47.0
47.0
47.0
60.0
60.0
60.0
80.0
80.0
80.0
100.0
100.0
100.0

300

150
300

150
300

75
150
300

75
150
300

75
150
300

150
300

150
300

150
300

75
150
300

75
150
300

75
150
300

75
150
300

150
300

150
300

75
150
300

75
150
300

973
610
664
973
610
664
973
610
664
973
610
664
973
652
837
1099
652
837
1099
755
934
1099
755
934
1288
755
934
1288
812
1055
1426
878
1140
1592
878
1302
1720
976
1446
1720
1072
1570
1935
1251
1805
1965
1520
1805
1965

245
245
245
245
245
245
245
245
245
245
245
245
245
245
300
300
245
300
300
300
290
300
300
290
290
300
290
290
290
400
400
300
400
400
300
400
400
400
400
380
398
400
400
400
400
400
400
400
400

205
205
205
205
205
205
205
205
205
205
205
205
205
205
233
233
205
233
233
233
261
233
233
261
261
233
261
261
261
276
276
261
291
291
261
278
302
276
291
302
291
302
362
302
362
347
302
362
347

A
SW
Jj]L
o (f o x
CHY = | S
b
\\- ,-/ l
T
L A4

163 10 903 45 430 27
163 10 480 45 234 27
163 10 590 45 270 27
163 10 903 45 430 27
163 10 480 45 234 27
163 10 590 45 270 27
163 10 903 45 430 27
163 12 490 88 234 34
163 12 600 53 270 34
163 12 913 53 430 34
163 12 490 53 234 34
163 12 600 53 270 34
163 12 913 53 430 34
163 15 512 59 244 36
189 15 632 59 293 36
189 15 965 59 440 36
163 15 512 59 244 36
189 15 632 59 293 36
189 15 965 59 440 36
189 15 561 59 286 36
205 15 663 59 302 36
189 15 965 59 440 36
189 15 561 59 286 36
205 15 663 59 302 36
205 15 982 59 455 36
189 20 609 80 286 60
205 20 700 80 302 60
205 20 1020 80 455 60
205 20 613 80 290 60
220 20 7271 80 315 60
220 20 1030 80 460 60
205 20 641 80 315 60
220 20 732 80 333 60
220 20 1035 80 467 60
205 20 641 80 315 60
20 2 731 80 335 60
220 20 1058 80 472 60
220 30 708 93 340 60
233 30 781 93 343 60
240 30 1094 93 472 60
233 30 725 93 362 60
240 30 810 93 370 60
300 30 1156 93 513 60
240 30 789 93 390 60
300 30 881 93 413 60
285 30 1238 93 547 60
240 50 812 106 385 70
300 50 904 106 413 70
285 50 1261 106 547 70

295
136
222
372
186
267
389
222
338
569
305
559
781
358
565
815



Tpaneuuu ¢ noaBeckamyu NOCTOAHHOrO yCUNUA
Tun 79

N

@ds

(2

®

ol

1

79D3 17
79D127
79 D2 27
79D3 27
791127
791227
791327
92117
792217
792317
792127
792227
792327
793117
793217
793317
793127
793227
793327
794117
794217
794317
794127
794227
794327
795117
795217
795317
795127
795227
7953 27
796117
796217
7963 17
796127
796227
7963 27
797117
797217
797317
797127
797227
797327
798117
798217
798317
799117
799217
799317

323
442
44.2
442
59.6
59.6
59.6

70
70
88.4
88.4
88.4
118
118
118

200

150
300

150
300

150
300

75
150
300

75
150
300

75
150
300

75
150
300

150
300

150
300

150
300

75
150
300

75
150
300

75
150
300

150
300

150
300

150
300

1700 973
1700 610
1700 664
1700 973
1700 610
1700 664
1700 973
1700 610
1700 664
1700 973
1700 610
1700 664
1700 973
1800 652
1800 837
1800 1099
1800 652
1800 837
1800 1099
1800 755
1800 934
1800 1099
1800 755
1800 934
1800 1288
1800 755
1800 934
1800 1288
1800 812
1800 1055
1800 1426
2400 878
2400 1140
2400 1592
2400 878
2400 1302
2400 1720
2400 976
2400 1446
2400 1720
2400 1072
2400 1570
2400 1935
1800 @ 1251
1800 @ 1805
1800 @ 1965
1800 @ 1520
1800 @ 1805
1800 @ 1965

205
205
205
205
205
205
205
205
205
205
205
205
205
233
233
205
233
233
233
261
233
233
261
261
233
261
261
261
276
276
261
291
291
261
278
302
276
291
302
291
302
362
302
362
347
302
362
347

372
409
569
393
430
590
393
430
590
393
430
590
410
464
611
410
464
611
472
488
626
475
491
644
489
512
658
493
521
667
521
544
678
531
556
690
586
589
769
607
617
762
677
702
836
694
725
859

140
140
180
180
180
180
180
180
260
260
260
260
260
260
300
300
300
300
300
300
300
300
300
300
300
300

140
140
140
140
140
140
140
140
140
140
140
140
190
190
190
190
190
190
200
200
200
200
200
200
230
230
230
230
230
230
310
310
310
310
310
310
350
350
350
350
350
350
350
350
350
350
350
350

268
350

284
366
246
380
490
320
482
628
328
492
770
430
586
812
504
728
1170
672
1142
1554
762
1138
1612

Tpaneuuu noaBecok
NOCTOAHHOIO YCUNUA
Tunbli c 79 D317 no 79 93 17

(1) Pasmep E - anst camoro BepxHero
nonoxeHxusi GNOKMPOBKM — B ApyruX
nonoxeHusix 6nokuposky E ysennun-
BaeTCs COOTBETCTBYIOLM 06pa3om

(2) Pasmepsl L makc. MoryT 6biTb yBem-
YeHbl 10 2400 MM Npy yMEHbLLEHUN
[ONYCTUMO Harpy3Kku Ha LIEHTP Ha
5% Ha kaxable 100 MM yanMHeHKS.

(3 Mpv BbIBOPE Tpaneuum ¢ noaBeckamn
MOCTOSIHHOTO yCUs HeoBX0aMMO K
paboyeit Harpy3ke npubaBuTb Maccy
TpaneLn 1 Maccy XOMyTOBO# OMopbI.

(%) Makc. aonyCTMblE Harpyaku:

» akcTpemansHas (C) npn 80°C
= Harpy3ka brokuposku x 1.33

* asapuitHas (D) npn 150°C
= Harpy3ka brnokvposku x 1.66.

* Makc. AonyCcTMas Harpyska B
cocTostHuM Brokmposku npu 80°C
= Harpy3ka brnokuposkm x 1.5.

MaHHble 3aka3a:

Tpaneuus Tuna 79 .. ..
L=..Mm

MapKvpoBKa: ...

Harpy3ka 6mokvpoBky: ...kH
TOYKW ONOpbI

nepemeLLieHve: ...MM BBEpX/BHU3
no3unums BroKMpOBKM

(Npw HeobxoaMmMocCTH): ..MM

1.22



Tpaneuuun ¢ nogBeckaMu NOCTOAHHOIO YyCUNUA
Tun 79

Tpaneuunu c nogBeckamu o
NOCTOSIHHOIO yCUnus X >
Tunbl ¢ 79 D2 15 go 79 96 15

OTa KOHCTPYKLMS Tpaneuum

UCMONb3yeTcs, eCNN CTaH- .

[apTHas KOHCTPYKLWS TUna

79 .2 34 He noaxoauT U3-3a

OrpaHU4eHHOro NPOCTPaHCTBA =
Ans ycTaHoBKM. Tpanewum
NPVUBMHYMBAOTCA Ha 3aBO-
[ie-13roToBUTENE.

(D X = MuHuManbHas rmy6uHa
BBUHYMBAHWS + BO3MOXHOCTb
BBWHYMBaHUS eLle Ha 300mMm

790215 1210 325 365 10 180 15 1100 15 30 6.6
() Paamep L v pasmep Z o 790315 1230 435 560 130 245 15 1100 15 48 6.6
ObITb yka3aHbl Npu 3akase. 791215 1930 515 390 130 235 30 1800 15 61 238
791315 1930 545 660 130 380 30 1800 15 81 238
(3 Paawep E v pasmep C npuseperbl 792215 1960 575 400 160 240 30 1800 15 74 238
[Nt HUKHETO BIOKMPOBKY O MM, 792315 1960 590 665 160 355 30 1800 15 103 238
08 Apyrux nonoxeHusx Gnoku- 793215 2170 605 410 170 235 45 2000 20 104 36.4
poekv E v C ysenuuvBatotcs 793315 2170 650 695 170 370 45 2000 20 137 36.4
COOTBETCTBYIOLYM 0GPa3OM. 793413 2170 700 960 185 560 45 2000 20 174 36.4
(® Mo abiGope Tpanewn ¢ nog. 793513 2170 775 1240 190 735 45 2000 20 255 36.4
794215 2185 640 465 185 190 55 2000 25 153 440

BECKaMu MOCTOAHHOIO yCVIﬂI/Iﬂ
HeOBXOZIMO K paoveii Harpysie 794315 2185 710 765 185 415 55 2000 25 199 440
MPHBEHTL 66 CYMMADHYIO MACCY 794413 2185 750 1040 185 625 55 2000 25 253 440
W MaCCy XOMYTOBOW OMOpb. 794513 2190 805 1285 190 685 55 2000 25 370 440
795215 2330 740 500 230 275 65 2100 30 230 50.6
(5) Pa3meps L makc. MoryT GbiTb yBe- 795315 2330 860 800 230 420 65 2100 30 318 50.6
niyeHsbl 10 2400 MM NPy yMeHb- 795415 2330 895 1135 230 660 65 2100 30 408 50.6
LLIEHMI ONYCTVIMO/ Harpy3kM Ha 795515 2330 1005 1435 230 845 65 2100 30 528 58.8
5% Ha kaxzele 100 MM yAnMHEHMS 796215 2375 895 590 275 315 70 2100 35 384 66.4
796315 2375 985 935 275 480 70 2100 35 486 66.4
796415 2375 1015 1320 275 815 70 2100 35 650 66.4
796515 2375 1055 1665 275 1085 70 2100 35 798 66.4
796615 2380 1315 2065 280 1265 70 2100 35 1120 66.4
797215 2400 970 655 300 320 85 2100 45 549 83.6
797315 2400 1040 990 300 560 85 2100 45 688 83.6
797415 2400 1200 1420 300 820 85 2100 45 941 924
797515 2405 1360 1755 305 1020 85 2100 45 1296 924
AanHble 3akasa: 797615 2405 1475 2195 305 1275 85 2100 45 1600 924
Tpaneyusa una 79 .. .. 798215 2420 1015 755 320 380 95 2100 50 746 119.0
L=..Mm 798315 2420 1145 1190 320 650 95 2100 50 959 119.0
7= MM 798415 2420 1310 1695 320 1015 95 2100 50 1263 119.0
MapKAOBIQ: . lwe 225 o % w5 e s 200 5 a0 oo
Harpy3ka Gnoknposk: ...kH 799215 2450 1065 820 350 430 100 2100 60 908 119.0
TOHKY ONOPBI 799315 2450 1295 1250 350 665 100 2100 60 1207 119.0
nepemeLLeHme: ..MM BepX/BHU3 799415 2450 1440 1795 350 1055 100 2100 60 1625 119.0
no3uums BrokupoBKM (npu 799515 2455 1455 2220 355 1395 100 2100 60 1997 119.0
HEoBXOAUMOCTH): ..MM 799615 2455 1505 2760 355 1680 100 2100 60 2530 119.0
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OnopbI NOCTOAHHOrO ycunua ana 6onbLmnx
Harpy3okK - Tun 16

8 Onopbl NOCTOAHHOTO YCU-
D nus Ans GonbLKX Harpy3oK
c— Tunbi ¢ 16 82 29 go 16 93 49

1682 29 867 640 635 580 500 555 1120 1132 120 585 300 200 490 300 50 330 15 15 300 635
1683 29 997 640 635 580 500 555 1855 1867 120 715 755 200 490 300 215 340 15 15 300 920
169229 917 740 695 630 570 605 1190 1202 140 630 320 240 570 330 50 350 20 20 330 805
16 93 29 1147 740 695 630 570 605 1915 1927 140 785 745 240 570 330 250 355 20 20 330 1165
16 82 39 867 640 935 80 800 855 1120 1132 120 585 300 200 490 300 50 330 15 15 600 965
16 83 39 997 640 935 80 800 855 185 1867 120 715 755 200 490 300 215 340 15 15 600 1395
169239 917 740 1025 960 900 935 1190 1202 140 630 320 240 570 330 50 350 20 20 660 1220
16 93 39 1147 740 1025 960 900 935 1915 1927 140 785 745 240 570 330 250 355 20 20 660 1765
16 82 49 867 640 1235 1180 1100 1155 1120 1132 120 585 300 200 490 300 50 330 15 15 900 129
16 83 49 997 640 1235 1180 1100 1155 1855 1867 120 715 755 200 490 300 215 340 15 15 900 1865
16 92 49 917 740 1355 1290 1230 1265 1190 1202 140 630 320 240 570 330 50 350 20 20 990 1635
16 93 49 1147 740 1355 1290 1230 1265 1915 1927 140 785 745 240 570 330 250 355 20 20 990 2365

(D) Paswep E - An1si camoro BepxHero nonoxe- Ha 310 yKasbiBatoT 6ykBbl «SP» B 0603Haue- U1 16 00 CHOMb3ALEI MOZOKKOIH*
HUs BNIOKMPOBKY — B [iPYriAX MOMOXEHMSX HUKM TMNa (HaanMep, XOMyTOBas onopa Tuna [0 180°C 10 350°C al4
BrokvpoBky E yMeHblLAeTCA COOTBETCTBYHOLLIM 4922 25-SP) 1682 .7 1682 6 10
obpa3om. [lonyckaeTcs perynuposka pasmepa 1683 .7 16 83 .6 110
70 + 60 M. oLy 16927 | 16926 | 150
1693.7 16 93 .6 150
(2) Pasvep E anist 0nop MOCTOSHHOTO YCUrs B - = o
cooteTcTaum ¢ E (1), KOTOpbIE AOMONHUTENLHO l * 3HavyeHus KosgheuyueHma mperus
OCHALLAHTCS CKOMb3SALLEN MOLMOXKON. : CKOMB3AUUX NOOMOKEK yKasaHb! 8

mabnuue Ha cmp. 7.11.
(3 Tun 16 .. .9 B CTaHIAPTHOI KOMMTEKTALM
MIOCTABIISIETCS C 3ALLMLLEHHOM OT KOPPO3UY [aHHbIe 3aka3a:

OMOPHOM NNUTOI HO B3 CKOMb3ALLEN NOANOXKKA. NOABECKA MOCTOSHHONO YCUMMS
B cnyyae 60K0BbIX CMELLEHWI pekoMeHayeTes n 16

MCNONb30BaHNE CKOMb3ALLMX NOAMOXEK. Moxa-
MapK1POBKa: ...

ny#cTa, cMOTpUTe Tabnuuy crpasa.
Harpyska 6rokupoBkuY: ...kH
nepemeLLeHme; ..MM BepX/BHI3

E®

anI MCMNoIb30BaHNK CKONMb3ALLMX NOAJIO0-

|
KeK CKOMb3sLLIe NOBEPXHOCTY Npune- et oSS GHOKMPOBKY (TpH

ratoLLX KOMMOHEHTOB [OMKHbI BbITh TIMuma, BOCHPUHUMAIOLIAs HAZDYAKY CO HEoBX0aMMOCTH): ..MM

BbIMOMHEHbI 13 HEPXaBEIOLLEN CTalu. BCIMPOBHHOU CKOMb3SLLUEL NOOTIOKKOL, 124



CepBonoaBecku

Tun 17

B onpeneneHHbIX yCnoBusax
TemnepaTypHOMy pacLuu-
peHuo Tpy6onposoaoB
UNU APYrUX KOMMOHEHTOB
NpenaTcTBYeT TPEHUe UNu
apyrve gakTopbl, HeCMOTpS
Ha UCNOMNb30BaH1e NPYX1H-
HbIX NOABECOK, NOABECOK
NOCTOSIHHOIO YCUMMNs UNM
onop NOCTOSAHHOTO YCUAKUS.
B Takux cnyvasx ucnonb3o-
BaHMe CepBONOABECOK No-
MOXeT NpeoaoneTb AaHHOe
orpaHuyeHue.

TunuyHble cryyau npUMeHeHUs
cepgonodeecok LISEGA:

UCX00HOE X0100HOE NOMOXEHUE

20ps4ee nonoxeHue

HOB0E X0/T00HOE NOMOXeHUe

be3 cepsonodsecok (cxema cresa)
mpy60onpogod ocmaemcs 8 20psdem
NOMOXeHUU

¢ cepgonodseckamu (cxema cnpasa)
mpy60onposod nepemewsaemcs 8 cgoe
NPOEKMHOe NOMoXeHue
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MpumeHeHue

B craHmapTHbIX cnyyasix Macca Tpybonposoaa npak-
TUYECKM YPaBHOBELLEHA YCTaHOBIIEHHO HarpysKoii
MOLBECOK MOCTOSIHHOTO YCUINSI M OMOP NOCTOSH-

Horo ycunus. CymMmma BO3HUKaIOLLMX OTKIIOHEHUIA 1
COOTBETCTBYIOLLME AOMOMHUTENbHBIE HAMPSKEHNS B
TpybONpoBOAE OCTaAKTCA B fONYCTMMOM, He30nacHom
[uanasoHe.

B HEKoTOpbIX Criyyasx CyMMa BO3HUKAIOLLMX OTKIOHE-
HUA MOXET NPeBbICUTb JOMYCTUMBIIA YPOBEHb U 3HA-
YUTENBHO YMEHBLUUTL CPOK CryXObl TpyGonposoaa
N1 NpucoeaMHeHHoro 00opyaoBaHuUs (B AuanasoHe
HanpsbKeHWI, NPY KOTOPbIX MPOSIBNSETCS NON3Y4eCTb)
13-3a AOMONHUTENBHBIX BTOPUYHBIX HANPSHKEHUI.

B03MOXHble NPUYMHbBI BO3HUKAIOLLMX OTKITOHEHWIA:

B [0NYCKM Ha TOJLWMHY CTEHKM TpyGonpoBoaa,
ecnv pasHuLa B Bece He onpejeneHa n He
yuTeHa JONOSNHUTENbHO

B Macca M3onAuMK He onpeaeneHa 3apaHee
MeXaHM4ecKoe TPeHWe U NPOU3BOACTBEHHbIE
[OMYCKN B NOABECKAX NOCTOSHHOIO YCUNus
(monyctumo * 5%)

B penakcaumsi NpyxuHbl

® BecoBble Harpy3ku Ha Tpy6onpoBog, koTopbie
He Bcerga MoryT GbITb yuYTeHbI

m (haKTMYecKoe OTKNOHEeHMe pacnpeaeneHus
Harpy3ku OT TeOPETUYECKOro

HanoxeHue PasnnyHbIX OTKIMOHEHUIA Harpysku B
CyMMe MOXET A0CTUYb 3HAYUTEIbHbIX ypOBHEI;L ot
OTKMOHEHMS OKa3bIBatOT 0COOEHHO oTpulaTtenbHoe
BNNsAHWE Ha BOCNPUMMYMBBIE K Harpy3kam, «Markue»
pr60I'IpOBO,D,bI. [ns HYX BO3MOXHO orpaHuyeHue nnu
[aXxe NonHoe npekpalieHna BepTUKanbHOro pacLumn-
peHna naxe npu OTHOCUTENBHO HebonbLKX NOKasb-
HbIX OTKITOHEHUSAX.

MOMUMO BO3HUKAIOLLMX [OMONHUTENbHbIX HArpy30K
BO3MOXHO HEZ0MyCTUMOE NpoBucaHie TpyGonposoaa
13-3a MACTEpesIca NPy MHbI B CUCTEMAX, HAXOas-
LLMXCS NOf, JABNEHNEM, C NOSIBNEHNeM obpaTHoro
YKNOHa. B 0MONHEHNe K BO3MOXHOMY PaspyLLEHNI0
BCME/ICTBYE MON3Y4eCTH, B Cry4ae HenpaBursHOMO
YKIOHA, MOXET BO3HUKHYTh OMACHbIM MUApaBnieckuil

yAap.

B Takux cnyyasix pekoMeHayeTcs JONOMHUTL nac-
CMBHO pearvpytoLLme NoABECKI NOCTOSHHOTO YCUmust
akTuBHbIMM cepaonoaBeckamm LISEGA.




C NOMOLLbIO MAPABIMYECKOI CEPBOOMNOPbI MOXHO
BO3BpalLaTh TPYBOMNPOBOA Ha 3aaHHy0 OTMETKY.

KoHcTpyKumsa u pexum padoTbl

lMogBecka NOCTOSIHHOTO yeunus Tuna 11 cnyxut
OCHOBHOW 47151 cepBonoaABecku. YTobbl KoMneHcHpo-
BaTb [OMONHUTENbHbIE HArpy3ku, OHa OCHALLAeTCst
BCMOMOraTerbHbIM M1APaBINYECKAM YCTPOACTBOM,
KOTOPOE MOXET OKa3blBaTb AOMOMHUTENBHOE yCUnne
B 0601X HanpaBneHusix (cepsoonopa).

B cTaHmapTHbIX Criyyasx TemnepaTtypa nofnepxi-
BaeMOoro Tpy6onpoBoAa MCTOMb3yeTcs B KaYecTse
napametpa ynpasnenus. Temnepartypa Bo Bcex
cnyyasx npeobpasyeTcst aNeKTPOHHbIM COCcoGOM B
COOTBETCTBYIOLLEE NEpeMelLieHne. Ha ocHoBe cpaB-
HEHIS! TEOPETMYECKOrO 1 (haKTYECKOrO MOMOXEHMS!
ciCTeMa ynpaBreHust perynnpyeT dakTuieckoe
BEpTUKanbHOe NonoxeHne TpyGonpoBoaa.

AnekTporuapasnuyeckoe ynpasneHue
MvopaBnuyeckuit 610k 1 BoK ynpaBneHns pacnoro-
KeHbl OTAENbHO ApYr OT Apyra B OTAENBHOM LKAy
yNpaBIeHnsi, pacnonoXeHHOM OKOIO CEPBONOABECKM
(makc. pacctosiHue — 16 m).

rWJ,pouVIJ'IVIH,D,pr Ona ynpaeneHnsa ABMKEeHUEM
pacnonoxeHbl B BOCI'IpI/IHI/IMa}OLIJ'eVI Harpysky pr6e
NoABECKN NMOCTOAHHOIO yCUnus.

MpeaoxpaHUTENbHLIN BbIKNKOYaTENb
OneKTporapaBIuyeckoe ynpaBneHue CKOHCTPYW-
pOBaHO TakuM 06pa3oM, 4Tobbl B Cryuae BbIxoga

13 cTpos (Hanpumep, npu nepeboe B aneKTpocHab-
KEHUN) Tepsinach TorbKo yHKLMS CEPBOONOPSI, a
KOHCTPYKLMS! Npoaosxarna bl addekTMBHO paboTaTh
B KaYeCTBE NOABECKM NOCTOSIHHOMO YCUIHS.

[ns TeopeTyeckmx (Temn.) / haktieckux (nepe-
MELLieHWe) OTKITIOHEHUI MOXHO 3aaaTb A0NYCTUMBIN
AmanasoH. Ecnu oTKIoOHeHWe BbIXOAWT 3a 3TU
npenenbHble 3HaYeHus, ynpaBieHe aBToMaTUYeCckm
BbIKMIOYaETCS.

PyuHoe BbIKntoYeHUe

Ha Bpems pa60T N0 TEXHUYECKOMY 06CJ'Iy)KI/IBaHVIlO
CUCTEMbI UK KOTIa, CEPBOONOPbI MOTyT BKINKOYATLCA
1 BbIKNKO4aTLCA B PYYHOM PEXUME.

MpoekTHbIN pa3mep

pynnbl Harpy3ok ¢ 5 (FH 20 kH) no 9 (FH 100 kH) ¢
AnanaoHamu nepemelenns 2 (150 mm) u 3 (300
MM) CYMTaIOTCS CTaHAapPTHbIMK. [Ins Apyrux cnyyaes
BO3MO3Ha NOCTaBKa CreLmanbHbIX KOHCTPYKLWA.

MHCTpYKUMVI no 3KcnnyarTauuu

MHCprKLI,VIVI Nno yCTaHOBKE M BBOAY B SKCnIyaTaluto,
a Takxe pekomeHaauuun no OGCJ'Iy)KMBaHI/IPO, BKnto4ve-
Hbl B 06bEM NOCTaBKM.

175.15 20 8-20 75-150
176.15 40 16 — 40 75-150
177.15 60 24 - 60 75-150
178.15 80 32 - 80 75-150
179.15 100 40 - 100 75-150

LLikagh ynpasneHusi cepgonodsecok

(@ [Lns aoro cm. Takke TabnmLy
KpuTepyes Bblbopa NofBecok
MOCTOSIHHOTO yeunus, ctp. 1.13 1 1.14

(2 2 = panasoH nepemeLLgHIs 2
3 = auanasoH nepemeLleHmns 3

150 - 300 + 8
150 - 300 + 20
150 - 300 + 20
150 - 300 + 20
150 - 300 + 20

i i TeopeTuyeckoe

maip. QMEKTP.

KOHTPOIb __| KOHTpOIb
hakTuyeckoe
(hyHKUUOHasbHas cxema
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UHCTPYKLUM NO MOHTAXY U 3KCNyaTauuu
Tunbl 11, 12-14, 18, 19

@ cronop 1 TpchnOpTMpOBKa N XpaHeHue 11 BIIOKMPYIOTCS. YCTAHOBNEHHbIE 3HAYEHMS MOTYT
(@ WHIMKaTOp NepeMeLLieHNs Bo Bpemsi TpaHCMOPTUPOBKM HEOBXOANMO AECTBO- CHNTBIBATLCA CO LWKarbl HArpy3ki N NepemMeLLeHus, a
@) saBoackas TabnuuKa BaTb ?CTOpO)KHO, 4TOObI He NOBPEANTL pesbby coean- Takke ¢ 3aBO/CKON TABNNYKM.

@ pachas vapKApoBKa AT HEHWIA, CTONOpbI U 6ONTbI PEryNMpOBKA Harpy3Kku. Ha Lkane nepemetlgHms TEOPETUHECKOE Topsdee

[Mpn XpaHEHUN Ha OTKPLITOM BO3YXe OMopbl AOMKHLI  MOMOXEHME OTMEYEHO KpacHON METKON, a Teope-
FOPA4Ero NONOKEeHMA BbITb 3aLLMLLIEHbI OT FPA3M 1 BOAI. TYECKOe XONOAHOE NONoXeHue - 6enoit MEeTKON.

(® KpenexHblit 6onT ¢ waiboi 3afaHHas npu 3akase W ycTaHOBNEHHAs Npu NocTaB-
[N cTonopa (nocne 2 CoCTOSIHUE NPU NOCTaBKe ke Harpyska ome"qe"Ha Ha LKane Harpysku Heyaa-
pa3bnokupoBki) ECI He COTMIacoBaHo UHOE, NO/IBECKY MOCTosHHoro  TAEMbIM 3Hakom "X". UHchopmaus cunTbisaeTes Ha

® wkana nepeveLLeHms yeunus LISEGA ycTanaenmsatoTcs B Tpebyemoe YPOBHE LIEHTPA MHAMKATOPA NEPEMELLEHNA.

@ ay6uatas nonoca Ans XOFOfIHOE MONOXEHE (MOHTaXXHOE MOMOXeHWe)

BnokvpoBKu

yKasaTerib yCTaHOBMNEHHON
Harpy3ku

(© wkana Harpysku

HacazKka Ans perynupoBk
Harpy3ku

@ 60ﬂT And perynMPOBKM Modgecka NOCMOSIHHO20 yeunua KoMnakmHoU
Harpysku KoHCmpyKuyuu muna 18

@ BoCMpUHUMAlOLL@s Harpy3Ky
pr6a peaynuposoyHas

@ cmotposoe oTBEpCTHE ANA mpy6a
KOHTPOMSt MUH. Fy6UHbI
BBUHYMBAHMSA

PerynupoBoYHas raiika Modeecka nocmosHHoeo ycurnus mun 11
(c wapHwpom)

0NOPHbIe CMOUKU
[Modsecka nocmosHHo=0 yeunus muna 19

WwapHUpHoe coeQuHeHue

peaynuposoyHast

; . mpyba
Likarma nepemeuwjeHusi ¢ ommemkou - Py

X01100H020/20pA4€20 NOMOXEHUS

WwapHupHoe
MHozocekyuoHHasi nodgecka NocmosHHo20 ycunus muna 12-14 LLlapHupHas onopa nocmosiHHo20 yeunusi muna 19 coeduHeHue

Lllkana HazpysKu ¢ ykazamenem
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3agodckast mabnudka c 3KcnityamayuoHHbIMU OaHHbIMU

Ha 3aBopckoit Tabnuuke NpoLTamMmnoBaHb!:

™n
CEPUIAHbIA HOMep

Homep 3aKasa LISEGA

YCTaHOBIIEHHaA Harpy3ka (Harpy3Kka 61IOKMPOBKM)
OTMETKa O NPOBEAEHUM UCTIbITAHI
nepemeteHme

MOEHTUHUKALMOHHbIN HOMEp

CoeanHenna Tmna 11 C3..-11 96 ..

(opHOCEKUMOHHBbIE NOABECKK)

BepxHee coefnHeHMe CKOHCTPYMPOBAHO KaK BHYTPEH-
HAs pe3bba ¢ orpaHUYeHHON rnyB1HON BBUHYMBAHMS.
HwkHee coeiHeHWEe CKOHCTPYMPOBAHO B Biae cde-
PUYECKON raiku, OTKIOHSIEMON OT BepTUKanu BO BCEX
HanpaBneHusx MUHUMYM Ha 4°. CoeanHuTenbHas
pe3bba CMa3bIBAETCS Y FepMETUYHO 3aKpbIBAETCS
NNacTMaccoBbIM Komnavkamu.

[Mpu coeamHeHUn ¢ pe3bBOoBLIMU CTEPXKHAMN
HeobX0aMMOo JerCTBOBATb OCTOPOXHO, YTOBbI HIXKHIIA
CTEPKEHb BBUHYMBANCS B COEAUHUTENbBHYIO raky no
MeHbLLUE Mepe O CMOTPOBOIO OTBEPCTHS.

3anac no BBUHWUYMBAHMIO HA HXKHEM COeLNHEHUN
cocTaBnset no meHbLuern mepe 300 M.

CoeanHeHus Tunos 12 82 .. - 14 96 ..

(ans GonblMX Harpy3oK)

BerHee COeaHEeHNe BbIMNOHEHO B BLUAE NPOYLUNHbI.
HuxHee CcoenHeHne TaKxe BbINoNIHEHO B BUAE MNpo-
YWMWHbI N KPENUTCA K C(bepVIHeCKI/IM perynmpoBoYHbIM
rankam oTAenbHbIX CeKLlMIZ noABeckn NOCTOAHHOIO
ycunu4, obecneynBasi TeM CambiM BO3MOXHOCTb
OTKINOHEHUA OT BEPTMKann MMHUMYM Ha 4°,

MoaBecka nocTossHHOro ycunus tuna 11
(nocagouHas)

YcTaHoBKa aTuX NnoABECOK NOCTOAHHOIO ycunua onsa
BCEX BEJINYNH HArpy3kn MOXET OCYLLECTBNATLCA
HenocpeACTBEHHO Ha NOAONOPHY0 METANNOKOHCTPYK-

TMn 66 coeanHUTENbHbIN
CTEPXKEHb

™n 79
Tpanewums

™n 61

Wi cepbra ¢ nasnsuem

OropHble
CTOVKM
1N 60 rarika ¢ KonbLOM
n 1
nopeecka
NOCTOSHHOTO
yeunus

T1n 67 pe3bboBas
wnunbka

METannoKOHCTPYKLMS Ha 0B bekTe ~o
(bonToBas unu cBapHas) ~

Lm0, OHW MOTYT TaKxKe NOCTaBNATHCS C CEPUIAHBIMIA
OMOPHbIMM CTOMKaMK TvNa 71, kOTopble, B 3aBUCH-
MOCTY OT TEXHYECKMX YCTIOBUIA 3aKa3a, MoryT ObiTb
MPVBUHYEHBI K KOPMYCY Ha 3aBOAE-3roTOBUTENE UMK
Ha MecTe akcnnyaTtaluu. OnopHbIe NAKUTbI ONOPHbIX
CTOEK MOTyT NPUBAPUBATLCA K MOBEPXHOCTH, Ha KOTO-
PYI0 OHYM yCTaHaBnMBatoTCs. 1o 3anpocy MoryT ObiTh
nocTaBneHbl ONOPHbIE CTOMK C NPOAONTOBaTLIMM
OTBEpCTUSIMM NoA 6ONTbI.

CoepuHeHusa Tuna 18

BepxHee coeanHeHe CNpoeKTUPOBaHO B BUAE NpoY-
LUVHBI, @ HWKHEee — B BUAE cHepUUYECKom perynmpo-
BOYHOM raiku, OTKNOHSEMON OT BEPTUKAIM BO BCEX
HanpaBneHusX MUHUMYM Ha 4°. CoeauHUTeNbHas

p63b63 NOKpbITa CMasKom 1 repMETNYHO 3aKpbiBaETCA

nyacTtMaccoBbIMKX KOJTnavykamu.

CoeaunHenus tuna 19

BepxHue coegnHeHns 0nop NOCTOSIHHOTO yeumnus
OCHaLLeHbl B0 BOCMPUHUMAIOLLE Harpy3Ky NaMTON
Be3 NoANOXKM UMK CO CKOMb3ALLEN NOANOXKON AN
YMEHbLLEHNS TPEHUS 13-3a BOKOBbIX MEPEMELLEHNIA,
nnBo LWapHIPOM ANS LWapHUpHbIX onop. HuxHne
COEAMHEHNS NpeacTaBnsoT coboit nMbo 0cHOBaHMe,
nnbo npoyumHy. Bo Bpems npuBapkv 0CHOBaHMS
HeoBX04MMO 3alLMLLATb KOMMOHEHTbI OMOPbI NOCTO-
SHHOTO yCUnuns.

Mut. anybura esurH4ugaHusi «X» ons
8epXHE20 COeAUHEHUS (cM. mabuuy
8blbopa muna 11, cmp. 1.15)

CMOTPOBOE
oTBepcTYe

Y S

MuH. e2nybuHa eguH4UBaHUsT COEOUHU-
MenbHO20 CMEePXHS 8 BOCNPUHUMaK0-

wyto Haepysky mpyby
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xonopHas
nosuuust

CmepxHU pacnonoxeHbl
8epMUKasbHO 80 8pems pabomb|
obopydosaHusi

XonogHas
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TpaHcnopTHbIN dmkcaTop TMnoB 12 82 ..

-14 96 .. (ansa 6onbluMX Harpy3ok)
MHOroceKLMOHHbIE NOABECKM MOCTOSHHOIO YCUIns
NOCTaBASIHOTCS C TPAHCTOPTHBIM (DUKCUPYHOLLIM
YCTPOWACTBOM (BblZENeEH KpacHbIM), Kyaa BXOAAT (uk-
CUPYIOLLMIA CTEPXKEHb, Laiiba, ukeupytoLLas ranka.

= l—\— o

1 ct;h;c]ipynommﬁ
— 4—/ -

cTepXeHb
2 waiba
3 dukempytoLLias raitka

TpaHcnopmHb Il ¢hukcamop munog
1282..-1496 ..

TpaHcnopTHbIN hmkcaTop CHUMAEeTCs TOSNbKO No
3aBepLUeHN MOHTaXa NoABECKU U OAHOBPEMEH-

HO CO CHATUEM CTONOPOB.

[ins atoro dukcupyioLLas raitka ¢ Lwanboir, MapkupoBaH-
Hbl€ KpacHbIM LIBETOM, CHUMAIOTCS Ha HUXHEM KOHLIE

C NOMOLLbIO TOPLEBOrO Kntoya. Obe aeTanu A0MKHbI
XPaHUTLCS B TOM XE MECTE, 4TO U cTonopsl. Mpn HaTs-
KEHUN HIKHETO COeAMHEHNSt HEOOXOAMMO BHUMATENBHO
MPOBEPUTB, YTO HIMKHIE Pe3bBOBbIE TAM, NPUCOEANHSIO-
LM HUKHIOKO MPOYLLWHY, BBUHYMHBI, NO-MEHbLUEN Mepe,
[0 CMOTPOBOIO OTBEPCTUS. BbICOTa YCTAHOBKM HIDKHEN
MPOYLUMHBI MOXET BbITb YBENMYEHA C MOMOLLbIO perymnu-
POBOYHBIX raek Ha 250 MM Ui yMeHbLLeHa Ha 70 MM.

3 MoHTax noABECOK NOCTOAHHOIO yCUNMs
Mpu MoHTaxe HeobXxoavMo cobriofaTh TeXHUYeCkve
YCTOBYS MHCTPYKLMIA MO MOHTAXY [inst TDYGONPOBOAOB.
Ocoboe BHMMaHKe Heobxoaumo yaenuTs Tpedyemomy
MOHT&XHOMY NOMOXEHUIO CTEPXKHEI NOABECKY BO BCet
OnopHoit Lenu. 3aech ecTb Ba BapuaHTa:

A) CoeHNTENbHbBIE CTEPXHM [OMKHBI ObITh YCTa-
HOBMEHbI MOA YTTIOM, B COOTBETCTBUM C OKMAAEMbIM
rOpU3oHTamNbHbIM NEpeMeLLeHnem TpybonpoBoaa.

BepTukanbHoe nonoxexue, TakuM 06pasoM, oxiuaa-
€TCs B paboyeM COCTOSHUM.

B) CoeanHuTENbHbIE CTEPXHM JOMKHBI ObITb YCTa-
HOBJIEHbI BEPTUKAmNbHO Anst 00neryeHnst KOHTPONs
MOHTaxa. Tem caMbIM NpeanonaraeTcs OTKNOHeHue
0T BepTukanu B paboyem COCTOSIHUM.

B no6om cly4ae AoJMKHbI CylleCcTBOBaTb OAUHA-
KOBble TeXHU4YeCKue yCcnoBusa ansa Bcero MOHTaxa.

CoeanHuTenbHble CTEPXHKU N y3Nbl OOJDKHBI HAX0-
OUTbCA B HATAHYTOM COCTOAHUMN.

Tun11C3..-1196 ..

(opHOCEKUMOHHAA noaBeckKa)

Ipn MOHTaxe NoABECOK NOCTOSIHHOIO YCUnu,

YLLK ANS TPAHCMOPTUPOBKM U Apyrue cO0pHble
YCTPOWCTBA MOXHO BKPYTUTb B pe3b60BbIE 0TBEPCTUS
Ha DOKOBbLIX CTOPOHaX kopmyca noasecku. MNocne
pas3brok1pOBKKM NOLABECKM (CM. MYHKT 4) Heobxoanmo
3€Cb Xe NPUBMHTUTL CTONOPbI AN COXPaHHOCTU.
lMogBecku NOCTOSHHOTO YCUMNS C OMOPHBIMU CTOMKa-
MW TUNa 71 OCHALLAITCS TPAHCMOPTHBIMM YLLKaMW
BMECTO BEPXHEr0 COEANHEHNS - 30ECh Takke MoryT
XPaHWUTLCS CTOMOPSI.

MoaBeckn NOCTOAHHOrO yCunus
TMnb1 12 82..-14 96 ..

[Mpy MOHTaxe NoABECOK HOKOBbIE OTBEPCTHS BEPXHEN
MPOYLLMHBI MOTYT ObITb MCMOMb30BaHbI ANs NOA-
BeLLMBaHus. [ns noABECOK C ONOPHLIMMU CTOMKaMK
BEPXHSIS MPOYLUMHA 3aMEHSIETCS YLIKOM N5 TpaHC-
MOPTUPOBKM.

4 Pa3bnokupoBka

TpeboBanus

lMpaBunbHoe pa3dnokMpoBaHue NOABECOK NOCTO-
SIHHOTO YCUNIMA B COOTBETCTBUM CO Creayowmumu
MHCTPYKLMSIMU KPUTUYECKM BaXHO Ans Ge3aBa-
pUitHOTO (hYHKLIMOHMPOBAHUS TPYOONpPOBOAOB.

Mo BO3MOXHOCTH, CTOMOPbI HEOOXOMAMMO YAanuTb
HemocpeaCTBEHHO Nnepes BBOAOM B SKCyaTaLuio.

MpuHUMNNaNBLHO BaXHO, YTO CTONOPLI HAaAO
yAanaTb nocneaoBaTeNibHO, OAWH 3a ApYruMm,
HauMHas C HenoABUMXHOI ONOPbI UMK TOYKU NpK-
coeanHeHUs kK 060pyA0BaHMIO.

Bcto cuctemy Heobxoammo npoBepuTh 3apaHee B
COOTBETCTBUM C MyHKTOM 3 HACTOSILLEN MHCTPYKLMN
MO MOHTaXYy.



®dakTnyeckoe 1 TeopeTMYECKOe COCTOsIHNE

Mocre NPOBEpKM TOrO, YTO BCE COEANHEHNS HAAEKHO
CMOHTMPOBaHbI 11 HATAHYTbI, MOABELLEHHas Macca
MOXET GbITb MOMTHOCTLIO BOCTPUHSATA NOABECKAMM WA
oropamu NocTosHHOTO ycunns. Ecrniv Becosast Harpys-
Ka COrMacyeTcs C Harpy3koii GrOKVPOBKHA, 11 MPU3HAKN
HanpsikeHU B TPyBOMPOBOAE OTCYTCTBYIOT, TOraa
MPOEKTHOE PaBHOBECHE [OCTUHYTO. BrOKMPOBOYHbIE
CTOMOPbI MOXHO MErko CHAT.

Ha npakTuke, ogHako, NoYTH HUKOra He yaacTes
130exaTh HeBOMbLLMX MEXaHUYECKUX HANPSKEHUI B
TpY6ONpoOBOAE, M MPOUCXOASALLETO BCIEACTBIUE 3TOT0
CMELLEHWS Harpysku.

Taioke BO3MOXHbI BonbLune JOMYCKU ANs Harpy3oK,
onpeneneHHbIX TeopeTuyeckn. B pesynbTate 31010,
OTKMOHEHMS MOTYT NPUBECTU (B COOTBETCTBUM C
HeJorpy3Kom Unn Neperpyskon) kK COOTBETCTBYHOLLEMY
NPWXaTnio MHAMKaTOpa NepemMeLLeHIst K HKHeN unm
BEepXHeil YacTu cTonopa.

Mpoueaypa

BrokMpoBOYHbIE YCTPOICTBA YAANAKTCS TONbKO
TOrAa, KOrAa MHAMKATOP NepemeLLeHNst pacronoxeH
B LIEHTpe. YCTaHOBMNEeHHas Harpyska ckiafblBaeTcs
13 PacYETHON HarpysKu 1 JONOMHUTENBHOO BECa
nofBELLEeHHbIX KOMMNOHEHTOB NoABECKW. Ecnn nHaw-
KaTop NepemeLLeHs ynpaeTcs HaBepxy UIn BHU3Y,
HeoBbX0o4MMO NPOBECTU PEryNIMPOBKY HArpy3kv nepes
pa3broKMPOBKONA (CM. MYHKT 5, KOPPEKLMUs Harpysku):

anI CHATWI CTONOPOB HeoOXoaMMO [1eACTBOBATh
OCTOPOXHO, 4TO6bI 0CNAGNATL TONLKO HapyxHoe
CTOMOPHOE KOnbLO.

G T S S T

3abokuposaHHoe
cocmosiHue

(D) CHsimue HapyHO20 CMONOPHOZ0 KOMbUA
u cmonopa
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() 3asepuwieHo: pasbrokuposaH-
Hoe cocmosHue

Q) Céopka HapyxHo20
CMONOPHO20 Kornbya

B cnyyae HeobxoaUMocTy, HanpyumMep, Npyu BHECEHUN
M3MEHEHWIA, NOABECKW UMM OMOPbI MOXHO CHOBA
3abnokupoBaTh B N1I06OM NonoxeHuu. [ns 31oro cTo-
nopbl YCTaHABINMBAKOTCS HA MHAMKATOP NepemeLLeHus
1 3akpennsioTcs. CHATbIE CTOMNOPbI NPOYHO 3aKpe-
NneHbl Ha GOKOBbIX CTOPOHAX MOABECKM MOCTOSHHOMO
ycunus ans tunos ¢ 11 no 14.

PacnpegeneHune Harpy3sku
Hw B Koem crnyyae Henb3s1 CHUMATb CTONOPbI C
ycunuem!

Ocnabnss unv HaTarMBast COEAMHNTENbHBIE CTEPXKHN
HECKOIbKIMI MOBOPOTaMW PETYNIMPOBOYHON raiki

B CITy4ae C NoABECKaMMW MOCTOSHHOMO YCUANS UM
COOTBETCTBYHOLLEN PErYNMPOBKOI ONOPHOI TPYObI B
cryyae C onopamu MOCTOSHHOTO YCUITNS, MOXHO KOM-
MEHCMPOBaTb MEXaHNYECKIE HANPSKEHMS, W TOraa
WHAUKaTOp NepemeLlyeHus OyaeT cBOBOAEH.

FeomeTpuyeckoe nonoxeHue TpybonpoBoaa He
LOMKHO U3MEHATLCA NpU GanaHCUMPOBKe Hanps-
XKEeHUM.

[MockornbKy perynupoBaHue B O4HOM TOYKe BbI3bBaeT
HebonbLLOe CMeLLEeHMe B APYroi TOUKE, MpoLeaypy
HeoBXoa4UMOo NOBTOPUTb, €CNN HEOOXOAMMO B PasHbIX
TOYKax. [ins nomnHow yBepeHHOCTW B NpaBusibHO-

CTW HaCTPOMKK, CTOMOPbI PEKOMEHAYeTCs yaansTb
TOMbKO TOrAa, KOraa BCe MHAMKATOPbI NepemeLLeHms
cB0OOAHbI.

5 Koppekums Harpy3ku ansa tunos 11,
12-14

Koppekumsi Harpy3aku Heobxoguma, ecnv Harpyska
OOKMPOBKY (YCTaHOBMNEHHAS HA MPEANPUSTIN
LISEGA) oTknoHsieTcs 0T hakTuyeckoro Beca. B
3TOM Cyyae KOpPPeKTUPOBKa Harpy3ku Ha nogBeckax
LISEGA moxeT ObITb Npoun3BefeHa B CMOHTUPOBAH-
HOM COCTOSIHUW.

Takxe HeoBX0AMMO Y4ECTb, YTO NP YBENNYEHUN Ha-
rPY3K1 BO3MOXHOE MepemellieHne yMeHbluaeTcs. Bo
MHOTUX CIy4asX 370 He BaXHO W3-3a Hanu4us 3anaca
M0 NepeMeLLEHII0 1 Harpy3ke. o cooGpaXeHsM
6e30nacHOCTY 3TO CriefyeT NPOBEpPATH MO KaTanory.
NMioBble N3MeHeHs B yCTaHOBOYHOM pasMepe, Bbi-
3BaHHbIE KOPPEKLINAMI HArPY3KK, AOMKHbLI KOMMEH-
CPOBATLCA APYTVMI KOMMOHEHTAMI Harpy304HO
Lenu.

Mpoueaypa:
1) OcnabbTe 0be KOHTpranku Ha 6onTax peryn1poBKX
Harpysku.

a) MHaMKaTop NepemeLLeHust
cBo6OAeH:

YcmarosneHHas Hagpy3ka nodsecok
NOCMOsHHO20 ycunus cognadaem ¢
8ec080(1 Hagpy3kol. Cmonop MOXHO
CHSIMb

b) nHgukaTop nepemeleHuns
pacnonoxeH BHU3Y:
YcmarosneHHas Hagpy3ka nodgecku
NOCMOSIHHOZ0 YCUITUS MEHbLIE 8ECO-
8ol Haepysku. Ocriabbme coeduHu-
MmenbHbIl CMEPXeHb UTU ygenudsme
Hagpy3Ky 6I0KUpPOBKU.

C) MHAMKaTOp NepeMeLleHNs
pacnonoxeH HaBepXxy:
YcmaHosneHHas Hagpy3ka nodsecku
nocmosiHHo20 ycunus 6orbue 8eco-
80l Haepy3ku. HamsHume coeduHu-
MebHbIl CMepXeHb UU yMeHbwume
Hazpy3Ky 6I0KUposKuU.
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Cmonop, npukpenneHHbIl 6onmamu K
nepedHeli cmopoHe
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2) TlooyepenHo 3aTarmBaiTe unu ocnabnsmnre
OonTbl perynnpoBky Harpysku Ha ¥4 obopoTa
Ha kaxxgoM BonTe. OnopHas nnnTa onopl
MOCTOSIHHOTO YCUINSI U HUXKHSASE KPOMKA Kopryca
MOABECKW NOCTOSIHHOTO YCUMNS AOIMKHbI MK
9TOM 0CTaBaTbCs FOPU3OHTANBHO
pacnonoxeHHbIMM.

lMpovuenypa 3aBepLUaeTCs, Korha uHaukaTop
nepemeLLeHus bonblue He ynnupaeTcs B
BEPXHIOI0 UIU HIBKHIOKO YacTb cTonopa. Ecnm
HeoOX0AMMbIE YCUNUS ANst PEryNMPOBKA
CIMLLKOM BENWKM, U pyYHas perynmposka
HEBO3MOXHa (KaK B criyyae ¢ nojBeckamu nocro-
SHHOrO YCUNNS 4115 BbICOKUX rpynn

Harpysok), To Heobxo4NUMo MCNoNb30BaTL
BCMOMOraTenbHbIe YCTPONCTBA (CM. MYHKT 6,
«BcnomoraternbHble yCTponCTaay).

3) 3ataHuTe KOHTpraiku GONTOB PerynmpoBKy
Harpyaku. Tenepb MOXHO NPOZOIIKUTL
pa3broKVpOBKY.

Koppekuus Harpy3ku ana tunos 18, 19
[MyTem perynmpoBaHusi GONTOB PErynMpOBKW Harpy3ku
[ONWHa nneYa pbl4ara U3SMeHAETCA crnesa 1 Cnpasa,
COOTBETCTBEHHO.

Mpu perynupoBke Harpy3sku paboumi guanasoH
nepeMelLeHNUs 0CTaeTcsl HeU3MEHHBIM.

Mpoueaypa:
1) CHuMKTE nenecTkoByio wanby.

2) TloBepHuTE BOMTHI PETYNMPOBKY HArPy3ku Ha
0QMHaKOBOE KOMM4ecTBO 060POTOB, NOKa He
0CBOBOANTCS MHANKATOP NEPEMELLEHNS.

3) 3admkcmpyite BONTHI PErYNMPOBKN HArpysKiu,
4T0ObI OHW HE NOBOPAYMBAIIMCD, C MOMOLLBIO
NenecTKoBbIX LWaib.

6 BcnomoratenbHble yCTpoUCTBa
HatsxeHne unn ocnabnerie CoeamHMTENbHbIX
CTepXHel, a Takke kanubpoBka Harpyski MoryT

ObITb BbINOMHEHbI BPYYHYIO HA BCEX NoaBeckax. [ins
MOABECOK BbICOKWX rPYNN Harpy3ok ata pabota MoxeT
notpeboBaTth 04eHb BOMbLUKX YCUNUIA.

Yro6b1 06rerynTh 3a4a4y, MOXHO BOCMONb30BATLCS
BCMOMOraTenbHbIM YCTPOICTBOM, CO3MAIOLLIMM -
ApaBMNYECKOe YCurne C NOMOLLbI0 PY4HOTO Hacoca.
Ero akcnnyatauus ocyLiecTBRAETCA NepcoHarnom
LISEGA.

&

MormasxHoe ycmpolicmeo,
ucnonb3yemoe Onsi CHAMUS Hagpy3Ku ¢
6071mos pezynuposKu Hazpy3Ku

MoxmasxHoe yempoticmeo,
ucnosne3yemoe 0115 CHAMUS Haepy3Ku C
pe2ynuposoyHoUl 2aliku

7 MpoBepka u TexHU4eckoe oocnyxmBaHue
Y6enuTbes B 6ecnepeboitHOM (hyHKLMOHMPOBaHNK
MOABECOK 11 ONOP MOCTOSIHHOTO YCUITUS MOXHO MpU
no6oM pexume paboTbl, NPOBEPUB MONOXKEHUE NHAN-
kaTopa NonoXeHus.

Mpu HopManbHbIX YCNIOBUSIX SKCMNyaTaLUW TEXHUYE-
ckoe obCnyxuBaHme He Tpebyetcs.
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O6nactb npuMeHeHUs

Bo nsGexaHue HefonycTu-
MbIX HanpsXKeHWHA, B BbICOKO-
TemnepaTtypHbIX TpyGonpo-
BOAAX HeMNb3sl OrpaHMyYnBaTh
TemnepaTtypHble paciumpe-
Hus. Moatomy Tpy6onposoa
AOMKeEH NOAAEPKMBATLCS
ynpyrumu anemeHTamm.

2.1

npy)KVIHHbIe KOMMOHEHTLI

[ins BocnpuaTMS HeBONbLLMX BEpTUKAMbHBIX Nepe-
MeLLeHuin TpyBOonpoBoaa, B Ka4ecTBe onop UCMosb-
3Yl0TCS MPYXMHHBIE KOMTMOHEHTbI, pa3paboTaHHble

Ha Gase NpeaBapuUTENbHO CKaTbIX LUMUHOPUYECKMX
BMHTOBbIX MPYXWH. B COOTBETCTBUM CO CBOUMM Xapak-
TEpPUCTUKaMM MPYXMHa CO3aeT NepeMeHHoe ycunie,
noafepxuBatoLLee Tpy6ONpOBOZ BO BCeM uanasoHe
nepemeLLeHnit. BosHukatoLme B peaynbTate paboTsl
MPYXMH U3MEHEHNs Harpy3Kku 1 UX BRUSIHWE Ha Hanpsi-
eHHO-echopMUPOBAHHOE COCTOSHIE TPYGONPOBOAa
JOMKHbI BbITb NPOBEPEHBI PACYETOM Ha MPOYHOCTb.

OCHOBHbIE MOMOXEHNS!, kacatoLLmMecst PYHKLMOHM-
POBAHWS! MPYXMHHbIX KOMMOHEHTOB, ONCaHbI B Aeii-
CTBYHLLMX HOPMATMBHbIX OKYMEHTaX (CM. pa3aen
TexHnyeckune xapakrepuctuku, ctp. 0.5).

MpyxunHHbIe noaBecku u onopbl LISEGA
ﬂ]‘lﬂ afanTtauin K pa3nnyHbIM KOHCTPYKTUBHbIM
TpeﬁoBaHMﬂMM OOCTYMHbI Pa3NNYHbIE NPYXXNHHbLIE KOM-
MOHeHTbI. ONTUManbHbIN Bbl60p 3aBUCUT OT MOHTaXHbIX
YCrOBWI.

MpyWHHbIE NOABECKM 1 OMOPbI, Kak MpaBuio, Kanu-
OpyroTcst Takum 06pa3om, YTOBbI yCUnue NpyxuHbl 1
Harpyska Ha Tpyby Obiin 0QWUHAKOBBIMU B XONOLHOM
nonoxeHun (cm. ctp. 0.5). CooTBeTCTBYIOLLEE NONO-
KEHME ropsYeit HarpysKk1 NOMy4aeTCs U3 pacyeTHOro
nepemeLLeHns TpyObl 1 KO3IPPULMEHTA KECTKOCTH
MPYXUHbI.

PasHuLa B ycunuu Mexay ropsuum 1 XornogHbIM
MonoXeHUsIMM AeCTBYET Ha TpyBonpoBog kak cuna
peakLuu onopbl 1 PErynmpyeTcs COOTBETCTBYHOLLMMM
TEXHUYECKUMM TpeboBaHNAMU. [JononHUTeNbHbIE
cBefeHns cogepxarca Ha ctp. 0.5.

B cooTBETCTBMM C 0OLENPUHATON NPAKTUKON,
JonycTUMOe M3MEHEHUe Harpy3Ku Ha noaBecky
WNK1 onopy Npu nepemeLLeHUM U3 XONOAHOro
nonoxeHus (nonoxeHue 6r10KMPOBKM) B ropsvee
He JOMKHO npeBbIwaTh 35% No poccuicKkum
ctaHaapTam u 25% no eBpoONeMCKUM, No OTHoLLE-
HUIO K ropsiueii Harpyske.

Kpome TOr0, ANS CO34aHNs NOCTOSIHHOW MO BENWNYMHE
Chnbl CO CTOPOHDI I'IOABECKM/OHOpr BO BCEM
Qunana3oHe nepemeLleHnd, NCnonb3yTca nogsecku/
onopbI NOCTOAHHOIO yCUIUA.

Bb160p NpyXMHHbLIX NOABECOK

Cuna peakLym 3aBucuT 0T Ko3pULMEHTA KECTKOCTH
COOTBETCTBYHLLMX BUHTOBbIX NPYXUH. M3meHeHre
YCUNWS NpY NepeMELLIEHAN NPYXKUHBI U3 XOTNOLHOr0

B ropsiyee NnonoxeHne NpomMcxoauT B pesyrnbTaTe
nepemeLLeHs Tpybonposoga. Yem Bbilue koadhdu-
LINEHT XECTKOCTU MPYXUHbI, TEM BOMbLUE U3MEHEHE
HarpysKu 1, COOTBETCTBEHHO, CIAMa peaKLyn Onopbi.
[ns onTMansHoro BoIGopa NpyXuHHLIX NOABECOK U
onop komnanus LISEGA pasgenuna kaxasii ananasoH
Harpy3oK Ha 5 1ana3oHoB nepemeLLeHni.

Bonee noagpobHyto MHOPMALMIO O NPUMEHEHIM
NPYXUHHbIX NOABECOK MOXHO HalTV B Tabnmuax
Bbl6opa (CM. cTp. 2.5 1 2.6), B MHCTPYKUMAX NO
MOHTaxy U akcnnyartaumm (cTp. 2.19) u B TeXHUYe-
CKMX xapakTtepucTukax (ctp. 0.3).

HacTpoiika Harpy3ku u 6nokmpoBka
|-|py)KI/IHHbIe NnoaBeCKX 1 onopbl npeaBapuTenbHO Ha-
CTpanBakTCA Ha 3aBOAE-U3roToBUTENE HA XONOOHYH
Harpyaky 1nn Harpy3aky BrnokupoBku 1 BriokupyroTcs

B 000MX HanpaBlieHnAX nepemMeLLeHuns. 970 M03BO-
NAET YCTaHOBUTb OMOpy B MPOEKTHOM MOJI0XKEHNUN
oes 3aHUMaoLLMX MHOro BpEMEHU nocneayLnx
perynupoBoK.

Kpome Toro, 6nok1poBOYHbIE YCTPOICTBA BOCTIPUHU-
MatoT JOMONHUTENbHbIE HArpy3ky, BO3HUKALOLLME B
pesyrnbTaTte TpaBMneHus, NPOMbIBKW UK TMAPOUCTIbI-
TaHUN.

B X0noaHoe U ropsYyee NosnoxeHUA yKkasaHbl
Ha LWKane nepemeLleHnaA Genon u Kpacuoﬁ
OTMEeTKaMu COOTBETCTBEHHO

L GHOKMpOBO‘IHbIe yCTPOVICTBa MOryT nnaBHO
perynupoBaTtbCA, B CBA3U C YeM GHOKMpOBKa
MOXeT NPpon3BOAUTLCA NOBTOPHO B nobom
MoNoXeHun



[penmMyLiecTBa NPYXUHHbIX
noasecok LISEGA

0Cb cummempuu MpumeHss npyxuHHble nogsecku LISEGA,
1
nonbL30BaTenb NONyYaeT pAg NPeMMyLLecTs.
B 4aCTHOCTH, BO3MOXHO CHVXEHME JONONMHUTEMbHBIX
3aTpar Ha Tpy[oemkue paBoThl, Hanpumep, Ha NPoek-
TUPOBaHWeE, MOHTaX U BKCMNyaTaLyio.

o
O—0
E

@
®

MpyxuHHas nodgecka
mun 21

(@ OrteyrcTaue cBapHbix WBOB (TvMbI 20, 21, 27).

@ ToBEPXHOCTY MOMHOCTBIO FaNbBAHINYECK OLMH-
KOBaHbl. B KOHCTpYKUMSIX Ans GOMbLUKX Harpy3ok
MOBEPXHOCTM OKpaLLEHBI.

Fopﬂqee 1 XONoAHOEe NOoNoXeHna 0TMeYeHbl Ha LLKkane
nepemelLeHma (KpaCHaﬂ 1 6enas MeTk1 COOTBeTCTBeHHO).

Perynupyemast BO BCeM AanasoHe nepemeLLeHuns
cuctema BriokmMpoBKU.

Ha NPYXWHHbIX NOABECKaX YyCTAHOBIIEHHbIE 3HAYEeHNA
yKa3aHbl Ha I'IpVIKJ'IeI'IaHHOVI 3aBofckoi Tabnnyke.

_______‘_____________
©® © ® e

CneumanbHble NpeaBapuUTeNbHO PenakcpoBaHHbIe
MPYXMHbI, OKpaLLEHHbIE METOAOM KaTOfHO-3MEKTpO-
hOpesHOro MorpyeHus,, NpeaoTBPaLLAT NOTEPH
HecyLLeil cnocoBHOCTM.

0Cb cuMmempuu MHTGI’pMpOBaHHbIe COEONHUTEITbHbIE 3NIEMEHTHI.

® Q

Pa3HoobpasHble cnocobbl COeNHEHNS KOMMOHEHTOB
BHYTPW BbIGPAHHOM rpynmbl HAarpy30K U BO3MOXHOCTb
JanbHemnLen perynupoBKU Harpy3ku.

(® Teopetnyeckoe ropsuee noroxerue (paéoyee nomo-
KEHWE) OTMEYEHO Ha LLIKane nepemeLLeHus (kpacHas
cTpernka).

v/ Tatb AnanasoHos nepemetieHns ot 0 4o 400 M,
Ans rpynn Harpy3ok o1 C 1o 9
Tpu ananasona nepemeltenus, ot 0 go 200 mm, ans
rpynn Harpy3ok ot 10 go 50.

v/ BocnpuHUMaeMble MoaBECKOI Harpyaku Beeraa
AENCTBYIOT M0 OCK CUMMETPUI, NOSTOMY Ha MOLBECKY
He AeNCTBYIOT MOMEHTBI CiArl.

¢/ OnTUManbHoe COOTHOLLEHE NapaMeTpoB «Harpy3ka/
COGCTBeHHbM BeC» AN CHUXKEeHUs Beca KOHCprKU'VWL

8

® v

MogynbHas cuctema obnerdaet BoIGOP (rpynmbi
Harpy3ok 1 auanasoHbl NepeMeLLeHst).

lMpyxuHHas nodecka
mun 22
(4

'mbkocTb B BhIOOpPE crnocoba ycTaHoBKM briarogaps
MCMONb30BAHMI0 CTaHLAPTHbIX KOMMOHEHTOB.

v/ HapfexHoe CoeaMHeHe Harpy304HbIX Liernen Gnaro-
aapa MoAynbHbIM KOMMOHEHTaM, COBMECTUMbIM MO
Harpyake 1 CoeauHEHNHO.

2.2



O630p TMNOB
[pyXMHHbIE NOABECKN U NPYXUHHbIE ONOPbI

Mpyxu1HHas nogBecka

THNa 22

37a KOHCTPYKUMS (DYHKLMO-
HarnbHO COOTBETCTBYET TUNY
21 v gocTynHa ans 6onee
BbICOKMX Harpy3ok o 400 kH

MpyxuHHas nogBecka

THna 21

O1a KOHCTPYKLMA UCNOJIb3yETCA Hau-
Oonee Yyacto u OCHallleHa BepXHUM
COeMHeHneM Ana noaBeLLnMBaHns.
OHa MCNONb3YETCA, KOra OKpyXato-
Lad KOHCTPYKLUKMA MMEET NOAX0AALLYH
TOYKY Ana NPUCOEANHEeHNA 1 JocTa-
TOYHO NPOCTPaHCTBa As1a MOHTaxa.

MpyxuHHas nodsecka, A BerHVIe COeNHEHNA MOTyT ObITb
mun 21 - a[1anTUPOBaHbI NOf CYLLECTBYHLLME
YCTOBYS C NOMOLLbHO CTaHAAPTHbIX
KOMMOHEHTOB.
MpyxuHHasA noaBecka Tuna 25 MpyxvHHas noasecka
370 UCTIONHEHME UCTIONb3YeTCS B TMNa 26
OCHOBHOM TOrZa, KOrf1a MPeBbILLEHO 31a KOHCTPYKLMS (YHKLY-
J0NYCTUMOE OTKITOHEHVE OMOPHON OHasbHO COOTBETCTBYET
Lienv Mpy Cnonb30BaHu Tna 21 unu, MPYXXMHHOI NOLBECKE C
€CTIV 13-33 OrPaHNYEHHOTO MPOCTPaH- nocagkoi Tuna 25 v JocTynHa
CTBA Hefb3q YCTAHOBWTH MDYXUHHYI0 Ans 6onee BbICOKMX Harpy3oK
MoyXuHHas nodeecka, rioggecky vina 21. CogayHerive £0 400 kH.
mun 25 BBIMOHSIETCS C NOMOLLIO CTEPXHS,

MPOMYLLEHHOTO YePe3 NOSBECKY.

Mpyxu1HHas onopa

TMna 28

37a KOHCTPYKLMS (yHK-
LMOHArbHO COOTBETCTBYET
MPYXUHHOW OMope Tuna
29 v foctynHa ang 6onee

MpyxwuHHas onopa Tvna 29
Ecnu okpyxatoLme ycnosus He
MO3BONSIOT MCMOMb30BATb NOABECKN,
MpyXuHHast onopa Tuna 29 aBnseTcs
MoaXoAsLLel anbTepHaTMBOM. [pn
BonbLUMX rOPU3OHTAMbHbIX Nepeme-

0ol

il

- LLEHMAX W CTambHOW MOBEPXHOCTM BbICOKMX Harpy3ok 4o 400 kH.
MpyKukHas onopa, mun 29 CKOMbXEHNS, MPY ONPEeAeneHHbIX B aTOM criyyae MOXHO Takxe
YCNOBYSAX, BO3HMKAIOLLME NONEPEYHbIE WCMOMb30BaTh CKOMb3ALLME
YCUMNS MOTYT HEraTvBHO NOBNMUATL KomnoHeHTb! LISEGA.

Ha (yHKLMOHMPOBaHKE Onopbl. PekomeHayeTcs usberatb
3TOr0 pUcka, MCNonb3ys ckonb3swme noanoxki LISEGA.
B aTOM cnyyae noBepXHOCTb yCTaHaBNMBAEMOTO Ha OMopy
KOMMOHEHTa [OMMKHa ObITb BbIMOMHEHA M3 HEPXaBEIOLLEN
cTanu; npu HeobXOANMOCTM [OMKHLI NPeAyCMaTpUBATHCS
OrpaHNYmNTENN KPYYEHIS.

< LLlapHupHas npyxuHHas onopa tvna 20

.f: B oTnunume ot MPYXWHHBIX ONOp THNa 29, 3Ta KOHCTPYKLMA MOXET BOCNPUHUMATD OokoBble nepe-
MELLIeHNA NpaKTU4ecKun 0e3 TPEeHUA. Takum o6pa30M, pesynbTUpytoLLye CiNbl TDEHNA BO BCEX NJ10-
CKOCTAX, 1 B BEPTUKANbHOM, /1 B TOPM3OHTAIIbHOM HanpaBneHnax nepemeLleHna no4YT nosiHoCTb
UCKNIOYEHb!.

[LlapHupHble MPyMHHbIE onopbl 060py[0BaHbI C OAHON CTOPOHbI PErynupyemMolt No AnuHe Tpyboi
- 1 BPALLAOLLMMCS LIAPHUPOM, @ C ApYroil — (UKCMPOBAHHBIM LapHPOM. LLiapHupbl obecneynBatoT
LLlapHupHas npyxuKHas onopa Hafnexallee CoeMHEHMe C NpUBapHbIMM ckobamu Tna 35 v AUHaMU4ecKUMu TpyOHbBIMU XOMyTaMu
mun 20 B Ipynne NPoayKToB 3.
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MpyXMHHbIE GNOKN ABYXCTOPOHHErO

AencTeus TMna 27

3Ty cneLmanbHble KOMMOHEHTbI AEMCTBYHOT B HANpaBeHy-
X CKaTMs N PACTSHKEHMS W UCTIONb3YHOTCS Ans CTabunuaa-
LM nonoxeHus Tpybonposoaa 1 Apyroro 060pyaoBaHms
aneKTpocTaHLwu. CoeMHUTENbHbIE KOMMOHEHTbI COOTBET-
CTBYIOT KOMMOHEHTaM B rpynne NpofyKToB 3 (AvHammuye-
CKIE KOMMOHEHTB!).

B 6rokax ABYXCTOPOHHETO EACTBMS TUNA 27 MOXHO pery-
NMpoBaTb CReaytLLme NapameTpsi;

u npenBapuTeanaﬂ yCTaHOBKa Harpyaku
u MOHTaXHas AnuHa
®  CcBO0OOAHbIN X074,

Tpaneuml C NPYXUHHbIMK onokamu

(nopseckamu), Tn 79
3TV LIMPOKO MCMOMb3yeMble KOMMOHEHTbI COYETalOT B cebe
MpeyMyLLECTBa NPYXUHON NOLBECKN C NPeUMyLLeCTBaMM

Nerko ycTaHaBnMBaeMbIX, He TPEByHOLLMX CBAPKK TpaneLyil.

[Ins1 yCTaHOBKY B OrpaHNYeHHbIX NPOCTPaHCTBaX TpaneLym
C NPYXWHHbIMU 6110KaMIn MOTYT NOCTABASTLCA B BUE
CneLmanbHbIX CBapHbIX KOHCTPYKLMIA

Teneckonuyeckue NPYXWH-

Hble onopbl TMna 29 .. 2.

B kauecTBe cneuvansHoi
KOHCTPYKLM Tna 29, Tenecko-
MUYECKIE NPYKUHHbIE ONOpbI
MCMONb3YITCA ANS HeDONbLUNX
pa3mepos E. B cTangapTHoit
KOMMneKTaLum OHK OCHaLLarTCa
ckonb3sweit nognoxkon us PTFE.

=

[ononHuTenbHbIE KOMMNOHEHTDI

Ckonb3swwas noanoxka ans

NPYXWHHbIX onop Tuna 29/28

=
Y106kl yMEHBLINTL TPEHNE MEXTY 31
OMOPHO NAMTON 1 conpsiraeMbIM -

KOMMOHEHTOM (HanpuMep, XOMyTOBOM
0nopoi), ucnonbayetcs ckonb3slLuin matepuan PTFE (go
180°C) unu cneumanbHblit Matepuan Anst 6omnee BbICOKNX
Temnepatyp (ao 350°C). B aTom cnyyae noBepXHOCTb
CONpAraeMoro KOMMOHeHTa JOMKHa ObITb BbINOMHEHa

13 HepxaBetoLLedt cTany. Bbibop CkoNb3sLLMX NOANOKeK
npencTasneH Ha ctp. 2.11.

%

o’

YanuHuTens Ans npyXuHHOM
onopsb! TMna 29

[ns ucnonb3oBaHust npu GONbLLNX
MOHTaXHbIX BbICOTaX MOXHO 3aKa3aTb
NOAXOASALME YANUHUTENM (CM. CTP.
2.11).

muna 27

OnopHas nnuTa ans npyxuHHON
noasecku Tuna 25

Mpy HeobxoaUmocTi TN 25 MoxeT
MOCTaBNATLCS C OMOPHOM NANTON TUMNa
72 anst GONTOBOrO MM CBApHOTO CO-
efiHeHNs. KoMNoHeHTLI N5 Bbibopa
npeacTasneHsl Ha cTp. 2.9.

MpyxuHHas onopa muna 29 .. 2.
(meneckonuyeckasi)

Yenoeoe pacnonoxeHue NpyXuHHO20
61oka 08yxcmopoHHe20 Oelicmeusi

Mpocmoe pacnonoxeHue NPyxUHHO20

61oka 08yxcmopoHHe20 Oelicmeusi

muna 27
pa3mep E
A

CraHmapTHas npyxuHHas

onopaTmn29.. 1.
i Teneckonuieckas MpyKiHHas i
| onopaTun 29 .. 2. |

» Harpyska

PacuupeHue Quana3oHa NPUMEHEHUS C NOMOLLbIO MEFIECKONUHECKOL NPYKUHHOL onops1 29... 2.

24



Bbi160p NpyXWUHHbLIX KOMNOHEHTOB

Kputepuu Bbibopa
NPYXWHHbIX NOABECOK U OMop

ﬂonycmmoe M3MEHeHWe Harpy3ku
LlonycTimMoe 13MeHeHe Harpyaki Ha MPYKUHY
NPy NEPEXOLLE U3 XONOAHOIO COCTOSHNS B ropst-
yee (paboyee) COCTOSHIE OrpaHUYEHO MEXIYHa-
POAHbIMI CTaHaPTaMK s pacyeToB Tpybonpo-
BOJa 3HaueHneM 25% oT paboueli Harpy3ku.
OkoHyYaTensHOe ONpeaeneHme STOM BEMMYHI
LOMKHO MPOM3BOANTLCS NOCE NPOBELEHNS
pacyeToB Ha NPOYHOCTL TPYOOMPOBOAA.

MakcumanbHoe paﬁoqee nepemetlieHune
Uto0bI UCKIIOUNTL HECTABKMBHOCTL PABOThI
TpybONPOBOAa, BbI3BaHHYHO BoIOOPOM NPYXUH C
BonbLUMM X0I0M, 3HauEHe paboyero nepemelie-
HISI, KaK NPaBIAO, He A0IKHO MpeBbILLaTh 50 MM.

KecTkocTb npyxuH

YT00bI OXBATUTL MaKCUMAIbHOE KOM4YECTBO
obnacteil NPUMEHEHS U NP 3TOM COOTBETCTBO-
BaTb BbllLeYKa3aHHbIM TPEBOBAHWSIM, MPYXMHHbIE
anemeHTbl LISEGA pasgeneHs! Ha 5 AnanasoHoB
MEPEMELLEHNS C COOTBETCTBYIOLMMM Pa3NuYHbI-
MM 3HAYEHUSIMU JKECTKOCTI MPYKMH.

CBepxanuHHbIE NPYXUHBI

[nana3soHb! nepemeLLeHms 4 1 5 0THOCATCS K kate-
FOpUM «CBEPXZTMHHOIO NEPEMELLIEHNS NPYKUHBIY;
WX CeayeT MCnonb3oBaTh TONBKO MOCre BCECTO-
POHHETO PACCMOTPEHNS NEPEMELLIEHNIA U N3MEHS-
€MOCTU NPYXVIHbI, 0COBEHHO Ha YyBCTBUTENBHBIX K
M3MEHEHWI0 Harpy3Ki1, «rmbkux» TpybonpoBogax.

Tun KOHCTPYKUMK

Bbi6op noaxoasiLLero Tuna KOHCTPYKLY 3aBK-
CUT OT COOTBETCTBYIOLLEN KOHGpUrypaLm onop
WM MOHTAXHBIX YCIOBUA.

OKOHOMMYHbIW pa3mep

[ing onpepenexs Hanbonee SKOHOMUYHOTO
pa3mepa KOMMOHEHTOB PEKOMEHAYETCS UCnonb-
30BaTb creaytoLLyo Tabnuuy:

MpyXmHHbIe nogBeckM TMNa 21, NpYXUHHbIE NOABECKW NOCaA0YHbIE TUNA 25, NPYXUHHBIE ONOpbI TURA 29, WapHUPHBIE NPYXUHHBIE OnopbI TvUNa 20

21C219 21D.19 211.18 212.18 213.18 214.18 21518 216.18 217.18 218.18 219.18

25D.19 251.18 252.18 253.18 254.18 255.18 256.18 257.18 258.18 259.18

29C219 29D.19 291.18 292.18 293.18 294.18 295.18 296.18 297.18 298.18 299.18

N PR 2. 3 4.2 ..5. 20D.19 201.14 202.14 203.14 204.14 205.14 206.14 207.14 208.14 209.14
pabouee nepemeluenme [mm] (3) Harpyska [kH]

0 0 0 0 0 0.04 0.12 0.41 0.83 1.66 3.33 6.66 13.33 20.00 26.66 33.33
2.5 5 10 15 20 0.05 0.14 0.45 0.91 1.83 3.66 7.33 14.66 22.00 29.33 36.66
5.0 10 20 30 40 0.06 0.16 0.50 1.00 2.00 4.00 8.00 16.00 24.00 32.00 40.00
75 15 30 45 60 0.07 0.18 0.54 1.08 2.16 4.33 8.66 17.33 26.00 34.66 43.33

10.0 20 40 60 80 0.08 0.20 0.58 1.16 2.33 4.66 9188 18.66 28.00 37.33 46.66
12.5 25 50 75 100 0.09 0.22 0.62 1.25 2.50 5.00 10.00 20.00 30.00 40.00 50.00
15.0 30 60 9| 120 0.10 0.24 0.66 1.33 2.66 5.33 10.66 21.33 32.00 42.66 53.33
17.5 35 700 105 140 0.1 0.26 0.70 1.41 2.83 5.66 11.33 22.66 34.00 4533 56.66
20.0 40 80| 120| 160 0.12 0.28 0.75 1.50 3.00 6.00 12.00 24.00 36.00 48.00 60.00
22.5 45 9| 135 180 0.13 0.30 0.79 1.58 3.16 6.33 12.66 25.33 38.00 50.66 63.33
25.0 50( 100 150| 200 0.14 0.32 0.83 1.66 3.33 6.66 13.33 26.66 40.00 53.33 66.66
215 55 10| 165 220 0.16 0.34 0.87 1.75 3.50 7.00 14.00 28.00 42.00 56.00 70.00
30.0 60 120 180| 240 0.17 0.36 0.91 1.83 3.66 7.33 14.66 29.33 44.00 58.66 73.33
32.5 65( 130 195| 260 0.18 0.38 0.95 1.91 3.83 7.66 15.33 30.66 46.00 61.33 76.66
35.0 70( 140 210| 280 0.19 0.40 1.00 2.00 4.00 8.00 16.00 32.00 48.00 64.00 80.00
37.5 75| 150| 225| 300 0.20 0.42 1.04 2.08 4.16 8.33 16.66 33.33 50.00 66.66 83.33
40.0 80| 160| 240| 320 0.21 0.44 1.08 2.16 433 8.66 17.33 34.66 52.00 69.33 86.66
42.5 85 170| 255| 340 0.22 0.46 1.12 2.25 4.50 9.00 18.00 36.00 54.00 72.00 90.00
45.0 90 180| 270| 360 0.23 0.48 1.16 2.33 4.66 9.33 18.66 37.33 56.00 74.66 93.33
475 95( 190| 285| 380 0.24 0.50 1.20 241 4.83 9.66 19.33 38.66 58.00 77.33 96.66
50.0| 100| 200 300( 400 0.25 0.52 1.25 2.50 5.00 10.00 20.00 40.00 60.00 80.00 100.00
Harpyska [kH]
33.3 66.6 100.0 133.3 166.6
1.1 22.2 444 88.9 133.3 177.8 222.2
2.1 4.1 8.3 16.6 8818 66.6 133.3 200.0 266.6 88818
2.1 41 8.3 16.6 33.3 66.6 133.3 266.6 400.0 533.3 666.6
8.3 16.6 33.3 66.6 133.3 266.6 533.3 800.0 1066.6 1333.3

B cutyauusx, korga Tpebyetcs pasmep E MeHblue, Yem npegycMoTpeH ans tuna 29 ..1.,
PEKOMEHYETCS MCNONb30BaTh TENECKOMMYECKYHO MPYXUHHYHO onopy Tvna 29 .. 2. (cm. ¢Tp. 2.17)
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Onpegnenexue ONTUManbLHOro pasmepa

Bb160p onTUManbHOM NPYXUHHOM
noasecku/onopsbl

OnpepneneHune 3Ha4YeHUA U3MEHEHUA
Harpy3ku (B npoLeHTax)

Mpumep:

Pabouas Harpyska F =6000H
[Jonycmmoe navieH. Harpyaiv p < 25%
lMepemelleHe (BBEPX) S = 15MM

Onpe,qenﬂeM Makc. 4onyCTUMYH XXECTKOCTb NPYXNHbI:

Kectkocts _ (BonycT.m3ameHeHue Harp.) « (paboyas Harpyaka)

MPYXUHB! = (paGovee nepemeLLeHite)

c< 0.25-6000H_ = 100H/Mm
15MMm
BbIOpaHHbIn Tvn 254218

YKecTKoCTb MpyxuHbl ¢ = 66.6H/MM
XonogHas Harpyska  Fg=7000H

Mpumep:

pabouas Harpyska 6000H, pabouee
nepemeLyeHre 15mMm (BBepx), Obina BoibpaHa
NpyXuWHHas nogsecka Tuna 2542 18 ¢
KECTKOCTBH NPYXUHbI € = 66.6 H/MM:

VameHerne _ (pabodee nepem-e)  (KECTK. NPYXiHbI)

yeunus (paboyas Harpyaka)
AF = S0 0.1665

AF [%] = 16.65%

MpyxuHHbIE NOABECKM TMNA 22, NPYXMHHbLIE NOABECKU NOCaA0UHbIe TUMa 26, NpYXUHHbIE onopbl TMNa 28

221.19 222.19 223.19 224.19 225.19

261.19 262.19 263.19 264.19 265.19

. 2. 3. 281.19 282.19 283.19 284.19 285.19
pabouee nepemeluenme [mm] (3) Harpyaka [kH]

0 0 0 53.33 66.66 80.00 100.00 133.33
25 5 10 58.66 18588 88.00 110.00 146.66
5.0 10 20 64.00 80.00 96.00 120.00 160.00
75 15 30 69.33 86.66 104.00 130.00 173.33

10.0 20 40 74.66 93.33 112.00 140.00 186.66
12.5 25 50 80.00 100.00 120.00 150.00 200.00
15.0 30 60 85.33 106.66 128.00 160.00 213.33
17.5 85 70 90.66 113.33 136.00 170.00 226.66
20.0 40 80 96.00 120.00 144.00 180.00 240.00
225 45 90 101.33 126.66 152.00 190.00 253.33
25.0 50 100 106.66 133.33 160.00 200.00 266.66
215 55 110 112.00 140.00 168.00 210.00 280.00
30.0 60 120 117.33 146.66 176.00 220.00 293.33
325 65 130 122.66 153.33 184.00 230.00 306.66
35.0 70 140 128.00 160.00 192.00 240.00 320.00
375 75 150 133.33 166.66 200.00 250.00 333.33
40.0 80 160 138.66 173.33 208.00 260.00 346.66
42.5 85 170 144.00 180.00 216.00 270.00 360.00
45.0 90 180 149.33 186.66 224.00 280.00 373.33
47.5 95 190 154.66 193.33 232.00 290.00 386.66
50.0 100 200 160.00 200.00 240.00 300.00 400.00
JKecTkocTb npyuHbl ¢ [H/MM]

533.3 666.6 800 1000 1333.3

1066.6 1333.3 1600 2000 2666.6

2133.3 2666.6 3200 4000 5333.3

) [JwanasoH nepemeLleHns - 4-9

Lndppa B 0603Ha4EHUN TUNa.
[laHHble 0 aranasoHax nepeme-
LUEeHWst NS pa3nuYHbIX TUMOB
MPYXMHHBIX KOMMOHEHTOB Npea-
CTaBneHbl B Tabnuuax Bblbopa
pa3mepoB Ha cTp. ¢ 2.7 no 2.17.

Vicnonb3oBaHue o4eHb ANHHbBIX
NPYXWH PEKOMEHAYETCA TONbKO
B OrpaHN4eHHOM Yucne cny4aes
113-3a OTHOCUTENBHO 6ONbLIOTO
rmcrepesunca npyxuHbol.

dakTyeckoe nepemeLLieHme
3aBUCUT OT Pasnn4YHbIX norpeLu-
HOCTEl 1 MOXET 0TNNYaThCs OT
TEOPETNYECKUX 3HAYEHMIA.
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[pyXUHHble NoaBeCKU
Tun 21

MpyxuHHaa nogBecka,
Tunbl ¢ 21 C2 19 go 21 9518
CraHpapTHas KOHCTpyKLuS,
nocTaBka Co cknaga.

©) Paswmep E yBennunsaetcs nog
Harpyskol Ha COOTBETCTBYIOLLMIA

XOR MoYKHHb (M. TaBAMLY 21C219 80 11 M10 205 205 19 15 19

Harpy3ok Ha cTp. 2_5)_ 21 D219 90 1 M10 250 245 19 15 3.0

21D319 90 11 M10 475 470 19 15 50

211118 90 1 M12 155 145 19 15 2.1

211218 90 11 M12 250 245 19 15 3.1

211318 90 11 M12 475 470 19 15 55

212118 15 12 M12 155 150 19 15 38

212218 15 12 M12 255 250 19 15 53

212318 15 12 M12 475 460 19 15 8.6

213118 15 13 M16 160 155 24 20 43

213218 15 13 M16 255 250 24 20 6.0

213318 115 13 M16 475 470 24 20 97

213418 15 13 M16 840 725 24 20 14.0

214118 155 17 M20 185 180 30 25 9.2

214218 155 17 M20 290 290 30 2 12.8

214318 155 17 M20 525 525 30 25 20.0

214418 155 17 M20 920 800 30 25 29.0

215118 180 21 M24 215 215 36 30 16,5

B Orpai{eHHOM NpOCTPRHCTBE py- 215218 180 21 M24 305 305 36 30 205
JKWHHbIE NOABECKU MOTYT NPUMEHATb-

5 8 cBopie mpaneu;ymmpmna 79 215318 180 21 M24 540 540 36 30 32,0

(o, cTp. 2.14). 215418 180 21 M24 1035 825 36 30 46.0

215518 180 21 M24 1275 1065 36 30 57.0

216118 220 24 M30 245 245 46 35 31.0

216218 220 24 M30 360 360 48 35 40.0

216318 220 24 M30 640 640 46 35 62.0

216418 220 24 M30 1205 980 46 35 90.0

216518 220 24 M30 1490 1265 46 35 114.0

217118 245 30 M36 280 285 55 45 48.0

217218 245 30 M36 405 410 55 45 63.0

217318 245 30 M36 675 680 55 45 89.0

217418 245 30 M36 1300 1070 55 45 133.0

217518 245 30 M36 1575 1345 55 45 160.0

218118 245 30 M42 305 320 65 50 58.0

218218 245 30 M42 470 485 65 50 80.0

218318 245 30 M42 845 860 65 50 126.0

218418 245 30 M42 1430 1330 65 50 182.0

218518 245 30 M42 1810 1710 65 50 228.0

flakHble 3aKasa: 219118 275 36 M48 330 355 75 60 84.0

MpyXiUHHaa noasecka Tuna 21 .. .. 219218 275 36 M48 505 530 75 60 1.0

MapKMpOBKa: ... 219318 275 36 M48 870 895 75 60 164.0

Harpyska 6no|<y|po|3|<y|; .KH 219418 275 36 M48 1515 1395 75 60 243.0

nepeNeLLieHvie: ..MM BBepX/BHY3 219518 275 36 M48 1885 1765 75 60 296.0
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[pyXMHHbIE noaBecKn ansa 60nbLKMX
Harpy3ok - Tun 22

MpyXuHHbIE NogBeckH,
TMnbl ¢ 22 11 19 no 22 53 19

BriokvpoBoYHoe -3
yCTPONCTBO

-+ B —R

o7
y
&
2

. de
oA
(D Pasmep E yenuunsaetcs nop
Harpy3sKkon Ha COOTBETCTBYHOLLI
21119 55 80 60  MS6x4 62 40 350 90 30 85 46 65 240 XOR MpyXKe! (C. TaBMLY
Harpy3ok Ha cTp. 2.6).
221219 525 80 60  MS6x4 62 560 470 90 30 85 46 65 270
221319 525 80 60  MS6x4 62 840 75 90 30 85 46 65 340
22119 545 95 70 Medxd T2 475 370 105 30 95 46 75 285
22219 545 95 70  Medxd T2 595 490 105 30 95 46 75 320

222319 545 95 70 Medx4 72 &5 770 105 30 95 46 75 410
223119 50 95 75 Mesx4 72 490 385 105 30 100 46 80 360
23219 50 95 75 Mesx4 72 610 505 105 30 100 46 80 405
223319 50 95 75 Mesx4 72 80 785 105 30 100 46 8 510
24119 625 115 80 M4 8 555 430 120 35 105 55 85 455
24219 625 115 80 M4 8 685 560 120 35 105 55 85 515 T T
224319 625 115 80 M4 8 95 830 120 35 105 55 8 625 —

225119 645 140 90  M8Ox 92 630 480 135 35 115 65 95 SK0  ppeccoene oo
205219 645 140 90  M8Ox4 92 800 650 135 35 M5 65 95 655  (oumanoi ceperoiituna 73
225319 645 140 90  M8Ox4 9@  M75 1025 135 35 115 65 95 865

e

[MpyxuHHas nogeecka Tuna 22 ¢
pe3bb0BOi cepbroit T1na 61

<« [pumepbl MOHTaXa

[laHHbIe 3aKa3a:

NPYX1HHbIE NOABECKN TUNA 22 .. ..
MapK1poBKa: ...

Harpy3ka 6nokupoBKu: ...kH
nepemMeLLeHme: ..MM BBEPX/BHU3
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[pyXUHHble NoaBeCKU
Tun 25

Mpyxu1HHas noasecka
nocapoyHas,

THnbI ¢ 25 D2 19 po 2593 18
CranpapTHas KOHCTPYKLuS,
nocTaska Co ckraga.

”

Mpu HeobxoaMmocTyh TMn 25 MOXeT 250219 %0 350 M10 13 245 380 28
NOCTABIISTLCS BMECTE C OMOPHON 25D319 %0 675 M10 13 470 705 4.9
nAMTOl Tvna 72. 251118 90 200 M12 13 145 230 2.1
251218 90 350 M12 13 245 380 3.1

251318 90 675 M12 13 470 705 55

252118 15 205 M12 13 150 235 35

252218 15 355 M12 13 250 385 5.1

252318 15 665 M12 13 460 695 8.4

253118 15 210 M16 18 155 250 3.7

253218 115 355 M16 18 250 395 53

253318 15 675 M16 18 470 715 8.9

254118 155 230 M20 25 180 280 8.0

254218 155 395 M20 25 290 445 15

254318 155 730 M20 25 525 780 186

mn_ | B | C|ds| E| [x] 255118 180 265 M24 28 215 325 145
72D928 1125] 95|12 | 8| 1.0 255218 180 405 M24 28 305 465 18.0
721928 [125] 95[12] 8| 10 255318 180 740 M24 28 540 800 29.0
722928 [ 150 115[ 14 [ 10| 16 256118 220 300 M30 34 245 375 26.0
723928 [ 150 | 115[ 14 [ 12| 18 256218 220 465 M30 34 360 540 35.0
724928 1190 140(18 | 12| 3.0 256318 220 845 M30 34 640 920 56.0
725928 | 220170118 [ 12] 40 257118 245 350 M36 40 300 440 40.0
726928 12601200123 | 151 639 257218 245 530 M36 40 430 620 53.0
T IETFETETRTINETEI R S B . R
728928 12901 215|127 | 20] 109 258218 245 605 M42 47 500 715 66.0
729928 [ 3401255133 | 25| 182 258318 245 1075 M42 47 875 1185 1.0
| 259118 275 415 M48 54 370 535 67.0
Tpynna Harpyaku 259218 275 645 M48 54 545 765 92,0

259318 275 110 M48 54 910 1230 143.0

©) Pa3meps! B 1 X yMeHbLLIatOTCS 104 Harpyskom
Ha COOTBETCTBYHOLLMIA X0 NPYXUHbI
(cM. Tabnuuy Harpysok Ha cTp. 2.5).

[aHHble 3aKa3a:

MPYXMHHbIE NOABECKM TUNa 25 .. ..
MapKupoBKa: ...

Harpyaka 6mokupoBKkwm: ...kH
nepeMelLLEeHe: ..MM BBEPX/BHN3

B ocobblix cnyyasx, Hanpu-
Mep, B 04€Hb OrPaHNYeHHbIX
NPOCTPaHCTBAX, MPYXUHHbIE
nopBecku TMna 25 moryT bbiTb
nocTaBneHbl B BUAE €4NHOMO
MOZyns ¢ TpaneLuen.
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[pyXMHHbIE noaBecKn ansa 60nbLKMX
Harpy3ok - Tun 26

MpyxuHHas noaBecka
nocapoyHas,
T!nbl ¢ 26 1119 po 26 53 19

@dy

2]
=

YCTPOICTBO

=y |
I{l BrokupoBoyHoe .

T

1

0 | -~
ac

C

1l I

I (] 1
-l od |
__L:I I:J_\___'l
L - oA -
(D Pasmepbl B v X ymeHbLuaioTcs
Moz Harpy3Kkoii Ha COOTBETCTBYH0-

261119 510 395 M56x4 60 345 46 530 205 LW X0 MPYXMHbI (CM. Tabnnuy
261219 510 565 M56x4 60 465 46 700 235 Harpysok Ha cTp. 2.6).
261319 510 945 M56x4 60 745 46 1080 310

262119 560 405 M64x4 70 355 46 560 265

262219 560 575 M64x4 70 475 46 730 300

262319 560 955 M64x4 70 755 46 1110 390

263119 610 420 M68x4 70 370 46 585 345

263219 610 590 M68x4 70 490 46 755 390

263319 610 970 M68x4 70 770 46 1135 490

264119 610 470 M72x4 80 420 55 645 395

264219 610 650 M72x4 80 550 55 825 450

264319 610 1025 M72x4 80 825 55 1200 095

265119 610 530 M80x4 90 480 65 725 465

265219 610 750 M80x4 90 650 65 945 545

265319 610 1220 M80x4 90 1020 65 1415 725

_Iu B3 CneyuasibHble NpyXUuHHbIe NOOBECKU
? 0715 UCNOMB308aHUS Ha Komnax
] 1’ anekmpocmaHyul

[laHHble 3aKa3a:

MPYXUHHbIE NOABECKY TvNa 26
MapK1poBKa: ...

Harpy3ka 61ok1poBky: ... kH
nepemeLLeHme: ..MM BBEPX/BHU3
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[pyXK1HHbIEe onopbl
Tun 29

MpyXu1HHbIE onopbl,

Tunbi ¢ 29 C2 19 go 29 93 18
CraHaapTHas KOHCTPYKLMS,
rnocTaBka Co ckrnaga

OnopHas nnuma ¢ ycmaossieHHol Ha 29C219 80 105 75 10 270 36 210 80 6 2.6
Hell cKorb3sued NOOMoXKOU. 29D119 90 125 95 12 195 36 145 80 8 32
29D219 90 125 95 12 305 36 245 80 8 43
[Py MCMONb30BaHNY CKOMb3ALLIX 29D3 19 90 125 95 12 550 36 470 80 8 6.6
MOAMNOXEK NOBEPXHOCTb COMpsi- 291118 90 125 95 12 195 36 145 80 8 34
KEHHbIX KOMMOHEHTOB JOMMKHA 291218 90 125 95 12 305 36 245 80 8 4.6
T BT e e N T N T e
Liei crani. Ha a1o ykassizalor 292218 15 150 15 14 310 36 250 100 10 76
Bykebl «SP» 8 0bosHaueHyM Tvna 292318 115 150 115 14 540 36 460 100 10 1.1
(Hanpumep, xoMyToBast onopa 293118 115 150 115 14 205 36 155 100 12 6.3
Tuna 49 22 25-SP). 293218 15 150 115 14 310 36 250 100 12 8.4
293318 15 150 15 14 550 36 470 100 12 13.0
n 29* 294118 155 190 140 18 240 48 180 120 12 1.9
€O CKOMb3ALLEI MOANIOKKON 294218 155 190 140 18 360 48 290 120 12 16.0
[0180°C | #0350°C | @ol4 294318 155 190 140 18 615 48 525 120 12 25.0
29C217 | 29C216 40 295118 180 220 170 18 270 50 210 150 12 20.0
29D.17 29D. 16 40 295218 180 220 170 18 370 50 300 150 12 243
gg ; 1; gg ; 12 38 295318 180 220 170 18 625 50 535 150 12 370
517 9316 7 296118 220 260 200 23 305 50 245 170 15 34.0
20417 20416 & 296218 220 260 200 23 430 50 360 170 15 440
295 17 295 16 65 296318 220 260 200 23 730 50 640 170 15 68.0
296.17 296.16 10 297118 245 290 215 23 360 52 300 200 20 53.0
297.17 297.16 110 297218 245 290 215 23 500 52 425 200 20 68.0
298.17 | 298.16 | 150 297318 245 290 215 23 790 52 695 200 20 97.0
20947 | 29916 | 150 298118 245 290 215 27 400 55 335 200 20 60.0
"°:f£“”$(’;“|’(:’3‘:: ’mgﬁ”?”' 298218 245 290 215 27 575 55 500 200 20 84.0
. CTp_%L y . 208318 245 290 215 27 965 55 870 200 20 133.0
299118 275 340 255 33 440 60 370 240 25 91.0
299218 275 340 255 33 625 60 545 240 25 118.0
Mpi BonbLiX FOPH3OHTANE- 299318 275 340 255 33 1010 60 910 240 25 173.0
HbIX NEpeMeLLeHsX Hapaay
CO CKOMb3ALLMMIA NOAN0KKAMM (D Paamep E He 3aBUCHT OT YCTaHOBIEHHOI , o m [Mpu 60MNbLINX MOHTAX-
peKoMeHyeTCs UConb3osaTh Harpyaku. OH MeHsIeTcs oz Harpysl«zﬁ ‘ T HbIX BbICOTaX MOXHO
Ha COOTBETCTBYHOLLWW XOZ, M| WHbI (CM. @
XOMYTOBbIE OMOPbI C OrpaHNynTE- ety Harpyysoﬂl e pﬁ_‘z_’\f.})’fKBo O R w 3aKkasaTb NoAXoAdlLMe
NAMK NoBopoTa Hast perynmpoeka +30 M. - ‘ MOHTaXHble YANUHUTENN.
(@ B cTaHpapTHOI KOMANeKTaLMM THN ™mn29 .9 15-E...
D,aHHbIe JaKa3a: 29..1. HOCTaB{meTc;l cvranbsai-lmqecm I_>
OLIMHKOB@HHOW OMOPHOMU NNNTOU 6es _
MPYXWHHble onopbI Tuna 29 .. . CKOMb3ALLIEH NOANOXKA. TPy MCNIOMb30- E=..um
MapK1pOBKa: ... BAHIV CKOTB3ALLYX MOANONKEK pasmep L‘g‘;‘;gm
Harpyaka 6J‘|0KV|pOBKVI: WH E yBennumBaercs Ha 2,5 mm. Obpatute
BHMMaHue Ha Taﬁnmuy BbiLLE.
nepemeLLEeHIe: ..MM BBEPX/BHU3 C. Taiore cTp. 7.12.
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[pyX1HHbIE onopbIl ANs 60NbLIMX Harpy3oK

Twun 28

281119
281219
281319
282119
282219
282319
283119
283219
283319
284119
284219
284319
285119
285219
285319

CMaHdapmHoe NpUMEHeHUe

BriokvpoBoyHoe
YCTPOICTBO

RS R Py

S
©
w

510
510
510
560
560
560
610
610
610
610
610
610
610
610
610

530
530
530
580
580
580
630
630
630
630
630
630
630
630
630

440
440
440
490
490
490
530
530
530
530
530
530
530
530
530

420
420
420
420
420
420
450
450
450
450
450
450
480
480
480

405
535
835
450
585
880
460
595
890
505
685
1075
560
750
1135

330
450
730
370
500
775
380
510
785
425
595
965
475
655
1020

25
25
25
25
25
25
25
25
25
30
30
30
35
35
35

230
260
360
310
350
460
380
430
555
440
520
740
495
580
785

MpyxuHHas onopa,
T!nbl ¢ 28 1119 po 28 53 19

e, 18 -
- gL%,

an 1CNoNb30BaHNN CKONb3ALLMX
MOAMNOXEK MOBEPXHOCTM CKOMbXKe-
HUA CONPAXEHHbIX KOMMOHEHTOB
OOMKHbI ObITb BbIMOMHEHbI U3
HepxaetoLyei cTanu. Ha 3o yka-
3bIBatoT OykBbI «SP» B 0603Haue-
HIM TMNa (HanpuMep, XoMyToBas
onopa tna 49 97 14-SP).

() Paamep E He 3aBucuT ot yCTaHoB-
NeHHot Harpyaku. OH MeHsieTcs
oz Harpy3kol Ha COOTBETCTBYI0-
LUWIA XOA MPYXWHBI (CM. Tabnmy
Harpysok Ha cTp. 2.6). BoamoxHast
perynupoBka +30 MM.

® B CTaHAAPTHOM KOMNeKTa-
Lym Tvn 28 noctaenseTcs ¢
OKpaLLEHHON OMOPHOM NAUTON
6e3 ckonb3sLLeit noanoxku. Mpn
1CMIONb30BaHUM CKOMb3ALLMX MO~
noxek paamep E ysennumsaetcs
Ha 2 Mm. O6paTuTe BHUMaHVe Ha

cnegytoLyme Tabnuupl:
T™n 28*

CO CKOMb3ALLEN

noanoxkoi 2o 180°C | @L4 (]
281.17 80 300
282.17 80 300
283.17 110 310
284.17 110 310
285.17 150 300
T™mn 28*

CO CKOMb3ALLEN

nognoxkoit 20 350°C | @L4 oLy
281.16 80 300
282.16 80 300
28 3.16 110 310
284.16 110 310
285.16 150 300

* 3Ha4eHs KoadduLmeHTa TpeHns
yka3aHbl B Tabmuue Ha ctp. 7.11.

[aHHble 3akasa:

MPYXWHHbIE onopbl TNa 28 .. ..
MapK1poBKa: ...

Harpyaka 6nokuposkwm: ... kH
nepemelLLeHNe: ..MM BBEPX/BHU3

212



LLlapHMpPHbIE NPYXUHHbIE ONOPbI
Twun 20

LWapHupHbIie

NpPYXMHHbIE ONOpbI,

Tunbi ¢ 20 D2 19 go 20 93 14.
CraHzapTHas KOHCTPYKLMS,
nocTaska Co ckrnaga.

(D Pa3mep E He 3aBUCHT OT yCTaHOB-
NeHHoM Harpy3ku. OH MeHsieTcs
Moz Harpy3koii Ha COOTBETCTBYI0-
LIt XOA NPYXWHBI (CM. Tabnuuy
Harpy3ok Ha cTp. 2.5). BoamoxHas
perynupoBka +50 MM.

(2) BO3MOXHOCT! N0 COBAMHEHMIO:
CM. AvameTp LWTndTa NpuBapHoM
ckobbl TMNa 35 nnu anHamnye-
CKIX TPYOHbIX XOMYTOB B rpynne
MpOAYKTOB 3.

faHHble 3akasa: 20 D219 90 10 370 45 15 260 15

9 4 352913
LWapHpHasA MPYKUHHaA oropa 20 D319 90 10 615 45 15 485 15 9 7 352913
na 20 .. .. 2012 14 90 10 370 45 15 260 15 9 4 352913
MapKPOBKa: ... 2013 14 9 10 615 45 15 485 15 9 8 352913
varpysia Gnokposi. . T I R R R
MEPEMELLIEHUE: ..MM BBEPX/BHH3 2032 14 15 15 390 58 21 260 23 12 7 354913
T —— 2033 14 15 15 645 58 21 495 23 12 12 354913
204214 155 15 440 58 21 300 23 12 15 354913
WapHUPHBIX NPYXHHHBLIX onop, 2043 14 155 15 700 58 21 540 23 12 25 354913
inbl ¢ 20 D9 19 no 20 99 14 205214 180 20 470 65 31 315 30 16 24 3559 19
2053 14 180 20 730 65 31 555 30 16 37 355919
k ﬁ 2062 14 220 20 535 65 31 370 30 16 45 3559 19
i 20 63 14 220 20 835 65 31 655 30 16 69 355919
M 207214 245 30 650 100 50 430 45 2 70 356919
[ Il | 207314 245 30 940 100 50 700 45 2 101 356919
o |l 2082 14 245 30 735 100 52 505 45 2 87 356919
< | ) b 2083 14 245 30 1125 100 52 875 45 25 139 356919
! | 2092 14 275 50 815 130 62 550 60 35 120 357919
oo || ; 2093 14 275 50 1200 130 62 910 60 35 182 357919
N
B I T
@g 200919 200219 325 42 10 525 1220 200 895 11 38
‘ o 200919 200319 570 42 10 770 1220 200 650 11 38
201914 201214 325 42 10 525 1220 200 895 11 38
l : £ 201914 201314 570 42 10 770 1220 200 650 11 38
H 202914 202214 330 48 12 535 1465 205 1135 13 44
@1«;{ £e3 202914 202314 565 48 12 770 1465 205 900 13 44
203914 203214 332 60 15 547 1460 215 1128 25 8.4
B Boawonss paswepe > Enp o 203914 203314 5760 15 802 1460 215 873 25 84
oraoTorsyoum Yooy 204914 204214 382 60 15 597 1460 215 1078 25 8.4
JonyCTiOR Harpyar, Boawowsa 204914 204314 642 60 15 857 1460 215 818 25 8.4
nocTasKa ¢ verbwM paswepow 205914 205214 405 76 20 675 1950 270 1545 8.0 146
L, Ho 663 soavowocTu perymu- 205914 205314 665 76 20 935 1950 270 1285 8.0 146
POBKM % 37.5 MM. 206914 206214 470 76 20 740 1950 270 1480 8.0 146
206914 206314 770 76 20 1040 1950 270 1180 8.0 146
Raste sakasa P T 7 N N - I T
MOHTAXHBIW YAMHUTENb AT oy a0 14 20214 635 89 30 920 2425 285 1790 10.6 21.1
LAPHWPHON NDYXMHHOM ONOPbI - 598944 208314 1025 89 30 1310 2425 285 1400 106 21.1
™na20.9 .. 209914 209214 685 102 50 1015 2410 330 1725 165 30.6
L=..Mm 209914 209314 1070 102 50 1400 2410 330 1340 16.5 306
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Tpaneuus ¢ NPYXMHHLIMU NOLBECKaMM
Tun 79

Tpaneuum ¢ NPYXMHHbIMM
noaBeckamu (¢ 60NTOBbIM

x| coefuHeHueM),
| ™nei ¢ 79D.1980799.19
| (@ 4- uuchpa 0603HaueHMs TUNa OTHO-
‘ @o CUTCA K ANanasoHy nepemelLeHms
u‘_‘ln’ npyxuHHo noaseckut 1 = 50 M,

2=100 mm, 3 =200 Mm

(2 [lonycTumas Harpyaka Ha LigHTp Ans
LPYTYX CyYaeB HarpyxeHus ykasaHa
B Tabnuue 4.4.1, ctp. 0.6 (ans
HOMMHanbHoi Harpy3ku 120 kH, cm.
rpynny Harpy3ok 9).

Pa3mep E meHseTcs nog Harpy3akoit
Ha COOTBETCTBYIOLLMI XOL NPYXWHbI
(cm. Tabnuwy Harpy3ok Ha cTp. 2.5).

Paamepbl L Makc. MoryT ObiTb yBenu-
YeHbl 40 2400 MM MY yMEHbLUEHNN

79 D19 104 M0 1700 - 38 610 8 90 140 15 - 2% 30 17 SONYCTHMOM HATHYSEH HA LGHTD H
791.19 25 M12 1700 290 385 610 80 90 140 15 24 26 31 1.7 5% Ha kaxaple 100 MM yanuHeHms.
792.19 5 M12 1700 290 390 610 80 115 140 15 28 3 37 1.7 @ oW Bb160p6 TpaneLyM G MpyIAHH-
79319 10 M6 900 315 410 630 80 115 140 20 29 32 39 17 M oBBEGKaNM K paGoveH Larpyske
793.19 10 M16 1800 300 395 615 120 115 190 20 41 45 52 27 HeolxoauMo npubasyTb Maccy
794.19 20 M20 1400 345 450 685 120 155 190 25 53 60 74 2.7 Tparewjui it Maccy XomyTOBOW OnopbI.
79419 20 M0 1800 345 450 685 140 155 200 25 61 68 82 32 (@) [oymwbopeTpaneLmc pyKims:
795.19 40 M24 1250 405 495 730 140 180 200 30 77 85 108 3.2 MY nopBeckamy K pabouedt Harpy3ke
795.19 40 M24 1800 390 480 715 180 180 230 30 93 101 124 44 HeoxoauMo npubaswTL ee cymmap-
796.19 80 M30 1250 445 560 840 200 220 250 35 138 156 200 5.1 HYIO MCCy ¥ MaCCy XOMYTOBbIX ONop.
79619 80 M0 2400 435 550 830 260 220 310 35 74 192 286 76  [apuuie sakasa:

797.19 120 M36 1800 505 630 900 260 245 310 45 214 244 296 7.6 Tpanewuys I'Ipy)KVIHHOVI nogBeckut
797.19 120 M36 2400 500 625 895 300 245 350 45 245 275 327 9.2 ™na79 . 19L = _mm

798.19 160 M42 1200 560 725 1100 260 245 310 50 242 286 378 7.6 MapKUpOBK: '

798.19 160 M42  1800@) 555 720 1095 300 245 350 50 273 317 410 9.2 6 Lo . H
799.19 200 M&8  1800@) 610 785 1150 300 275 350 60 335 300 495 g2  |rPy3Ka OMOKMPOBKA. ... K

nepemMeLLeHue; ... MM BBEpPX/BHU3

] . Tpaneuuu ¢ NpyXMHHBIMK NogBe-
o ! CKamu (MCMONHEHMe CO CBapHbIM

et 1 CoeaVHeHMeM), TUMbI ¢

1 ________j + ’

" ® A 2 2 79D.11 0799, 11
| : 3
@ @ @ ... ® cm.BbiLe.
|
e B =

T _~ o o0 % o o [INst OrpaHN4EHHOr0 NPOCTPaHCTBa
79191 25 M12 1400 100 19 21 2% MOXET GbiTb U3roTOBrEHa
79211 5 M12 1600 100 2 29 35 cneyyanbHas KoHCTPYKUWA.
793. 11 10 M16 1600 100 27 30 38
794.11 20 M20 1750 120 41 48 63 [laHHble sakasa: )
795. 11 40 M24 2100 160 68 76 99 Tpanewuys ¢ NpyXMHHOI NOABECKO
796. 11 80 M30 2100 200 110 128 172 Tna 79 .. 11
797.11 120 M36 2100 240 159 189 241 L=..MM
798. 11 160 M42 2150 260 186 230 322 . MapKipoBKa: ...
799. 11 200 M48 2200 280 243 297 403 10.3 Harpyaka 6110KkMpoBKM: ...kH

nepemeLLeHue; ..MM BBEPX/BHI3
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[pyXMHHbIE ONOKU [BYXCTOPOHHEro AeNCTBUSA
Twun 27

MpyXuHHBIE 6NOKKM JBYXCTO-
POHHEro feicTBUS, TUNbI C ® R
27 D219 go 27 6219 B z —

MakcumanbHoe paGoyee nepe- i @
perynuposka 93

MeLeHue: 0o £25Mm, BKnoYas Harpyaki

BENNYMHY CBOGOAHOIO X0Aa

(D PerynnpoBka Harpy3ki BbINOMHS-
€TCS Ha 3aBOAE-13roTOBUTENE B
COOTBETCTBIM CO CneLuduKkaLys-

perympoBka Se

MU 3aKas4vka. cB06OAHOrO Xofa 6°
| s =
@ Pasmep E He 3asycuT oT pery- MUHAMANHAs yGHa Lo
JINPOBKW Harpysku; BO3MOXHOCTb EEIHBARHT — 6
perynvpoBki *+ 37.5 Mm.
@ Bo3smoxHocTv no COEJNHEHUIO:
CM. AnameTp I.LITVI(*)Ta npuBapHbIX
cko6 Tvna 35 unu AMHaMUYECKIX
TPYGHbIX XOMYTOB B rpynne
npogykTos 3.
) 270219 052 012 042 41 9 90 10 640 50 295 15 9 352913 55
Rarkble saKasa: 271219 125 041 104 83 9 9 10 640 50 295 15 9 352913 58
MPYKMHHEIF OIOK ABYXCTODOHHEIO 272919 250 083 208 166 115 90 12 650 50 300 19 10 353913 100
neiictena Tuna 27 .2 19 273219 500 166 416 333 115 90 15 665 55 305 21 12 354913 110
MapKMpOBKa: ... 274219 1000 333 833 666 155 90 15 730 55 355 21 12 354913 230
Harpyaka GriokupoBkm: ...kH 275219 2000 666 1666 1333 180 100 20 810 75 380 30 16 355919 390

nepemelueHye: . MM BRepx/BHMs 276219 4000 1333 3333 2666 220 100 20 875 75 445 30 16 355919 620

MoHTaxHble yANUHUTENN ANs
npyX1HHOro 6noka, E:75

TMnbI ¢ 27 D9 19 po 27 69 19 - Lo Liars@ Asars
M HeOBXOMMMOCTI BOSMOKHA i

nocTaBka NPyKVHHbIX 6MoKOB @: il

[1BYXCTOPOHHEro AeMCTBIS C H

MOHTEKHBIMM Y ATUHUTENAMY, MHAVaNbHas TyGika s | O

YCTaHOBMNEHHbIMA Ha 3aBOfIE-13- e R

rotosutene. Cneayet uberatb
NPEBbILLEHMS MaKCUMAIbHO

A0nyCTUMOro nonepe4Horo OTKIO-

27D9 19 590 42 10 790 1600 200 1010 1.1 3.8

@ BosonHe pasmepsi> Ena ¢ 271919 590 42 10 790 1600 200 1010 1.1 38
COOTBETCTBYIOL/IM CHIDKEHUEM 272919 600 48 12 805 2000 205 1400 1.3 44
FIONYCTUMOT Harpy3KW. 273919 610 60 15 825 2000 215 1390 25 8.4
BO3MOXHa NOCTABKA C MEHbLLUM 274919 675 60 15 890 2000 215 1325 25 8.4
paamepom L, Ho 6e3 BoamoxHocT 27 99 19 735 76 20 1005 2400 270 1665 8.0 14.6
perynuposku £ 37.5Mm. 276919 800 76 20 1070 2400 270 1600 8.0 14.6

[aHHble 3aka3sa:
YANWUHUTENb ANs NPYXWUHHO-
ro 6noka gBYXCTOPOHHEr0
gevcteus Tuna 27 .9 19
pasmep L=...MM
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W HacTpolika Harpyaku
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cuna cxatms HeiATpanbHas noauuus

cuna pacTsxeHud

BEPXHUIA LLIapHMP
KOHTpraika
KOHTpranka
HanpasnswoLas Tpyba
pe3bboBas Tpyba
KOHTpramnka
HanpaBnSLMA LAIMHAP
3aBogckas Tabnuuka ¢
0603HayeHem Tmna u
LKarbl MepeMeLLeHus
LuKana nepemeLLeHus
HVDKHWA LWapHWp
Tapenka npyxmHbl
npyxuHa

@QPOO®E®OO

®e6®

Harpyska n MOHTaXHas AnnHa
perynupytoTcs nof CooTeeT-
cTBytoLMe TpeboBaHus (CM.
WHCTPYKLMM MO MOHTaXY M1
aKcnnyaTauum).

[ins NpyXMHHBIX BOKOB ABYX-
CTOpOHHero genctaus LISEGA
MOXeT ObITb yCTaHOBNEH
cB06OAHbI X0 B AMANA30HE
0-25 mm. MepemelleHne
YMEHbLLAETCS B Hanpaene-
HUSIX CXaTWs! N PaCTSHKEHNs B
COOTBETCTBMM C BbIOPAHHOI
BEMNMYMHON CBOBOAHOIO X0pa.

epedaya Hazpy3Ku Ha NPYXUHY
Npu USMEHEHUU HanpaeieHus cun
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Teneckonu4yeckue NPyXuHHbIE ONOPbI
Tun 29

MpyX1HHbIe onopbl
Teneckonmyeckue, TUnbI
¢ 29 D127 po 29 93 27

@ ckonbasias
MIOANOKKA

CyLLecTBYIOT CneumanbHble KoH-
CTpyKLMM TUNa 29, Teneckonuye-
CKVe NPYXUHHbIE OMopbI, KOTOPbIe
MCTIoNb3YIOTCS ANs HeGoNbLMX
pasmepos E.

Ckonb3siLLyte NOBEPXHOCTM COMpst-
KEHHBIX C OMOPOIN KOMMOHEHTOB
[LOMKHbI ObITb BbINOMHEHBI 13
HepxasetoLLei cranu. Ha aTo yka-
3biBatoT 6ykebl SP B 0603HaueHMM
TMna (Hanpumep, XoMyToBas
onopa Tuna 49 22 25-SP). E [Mm] = E npy MuH.Harp.[Mm] —

ycTaHoBn. Harp. [kH] - mun. Harpy3ka [kH]
KECTKOCTb NPyXuHbI [HIMMm]

x 1000

(D B cTaHaapTHoit KOMMMeKTaLVM

TereckonMIeckast NpyxuHHas
0ropa rocTasMsSieTcsi ¢ oropHol

NAUTON CO CKOMb3ALLEH NOANOKKO

2 11703 (PTEE Mot ot 29D12. 130 155 125 80 12 40 8 210 170 0.20 0.52 8.3 50
voeTH BO;MOXH; no‘(’:TaBKa mﬂo 29D22. 130 155 125 80 12 40 8 310 230 0.20 0.52 4.1 6.5
AR 29D32. 130 155 125 80 12 40 8 535 375 0.20 0.52 2.1 95
75 BbICOKYX TeMIEPaTYp. 29112, 130 155 125 80 12 40 8 210 170 058 1.25 16.6 55
29122, 130 155 125 80 12 40 8 310 230 0.58 1.25 8.3 7.0
g;;fg;ﬁa B 0603HaveHMN TN 29132, 130 155 125 80 12 40 8 530 370 0.58 1.25 41 100
7 cramgepmiyio KokcTpyimo co 29212 155 180 145 100 14 40 10 215 175 1.16 25 333 8.0
Crobasiei NoANoNKO M3 29222, 155 180 145 100 14 40 10 315 235 1.16 25 166 105
PTFE (go 180°C) 29232. 155 180 145 100 14 40 10 525 365 1.16 2.5 8.3 15.0
6 - KOHCTPYKLMKO COCKONb3sLLEN 29312. 155 180 145 100 14 40 12 220 180 2.33 5 66.6 8.5
MOANIOKKOIA ANS BLICOKVX 29322. 155 180 145 100 14 40 12 320 240 233 5 333 110
Temnepatyp (go 350°C) 29332, 155 180 145 100 14 40 12 540 380 233 5 166 165
29412. 195 220 180 120 18 65 12 235 195 4.66 10 1333 150
Eg:g’;fg;‘x:;aﬁ“T‘;”ﬁﬁ';‘:;b::”:f; % 29422 %5 20 180 120 18 65 12 33 255 466 10 666 200
- 29432. 195 220 180 120 18 65 12 560 400 4.66 10 333 290
(@ Paamep E 3aBucuT oT ycTaHoB- 29512, 220 245 200 150 18 65 12 260 220 9.33 20 2666 240
NEHHOTt HATPY3KM U MEHASTCANOA 29522, 220 245 200 150 18 65 12 370 290 9.33 20 1333 300
Harpyakoil Ha COOTBETCTBYIOWMIA 29532 220 245 200 150 18 65 12 590 430 9.33 20 66.6 430
XOR NpYXitHbI. BOSMOXHOCTS 29612, 275 305 245 170 23 110 18 300 260 18.66 40 5333  44.0
peryupoak + 20 . 20622, 275 305 245 170 23 110 18 410 330 18.66 40 266 530
29632, 275 305 245 170 23 110 18 675 515 18.66 40 1333 800
‘ | | 29712, 300 330 265 200 23 110 20 325 295 36.00 60 800 630
% | | 29722, 300 330 265 200 23 110 20 435 375 36.00 60 400 760
AT Nl 29732, 300 330 265 200 23 110 20 675 555 36.00 60 200 105.0
) | 29812, 300 330 270 200 27 150 22 360 335 53.33 80 10666  71.0
| 29822. 300 330 270 200 27 150 22 500 450 53.33 80 5333 910
= 29832, 300 330 270 200 27 150 22 835 735 53.33 80 2666  142.0
= 29912, 325 370 295 245 33 150 25 400 375 66.66 100 13333 96.0
B % - 20922 325 370 295 245 33 150 25 555 505 66.66 100 666.6  124.0
.0 29932, 325 370 295 245 33 150 25 875 775 66.66 100 3333 1810
[}
[laHHble 3aKasa:
NPYXXMHHas onopa Tvna 29 .. 2.
MapKUpOBKa: ...

Harpy3ka 61oK1poBKy: ...kH
NepEMELLEHNE: ..MM BBEPX/BHI3
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WHCTPYKUMM NO MOHTAXY M 3KCNNyaTauum

Tunebi 21, 22, 25, 26, 29, 28, 20, 27

BEpXHee coeanHeHne
LUKana nepemeLLeHns
BrOKPOBOYHOE YCTPOCTBO
3aBojckast Tabnuyka
HWXHee coeanHeHne
Tapenka npyxuHoi
KpblLLKka

CTPaXOBOYHbBIA XOMYT
onopHas Tpyba

CICISICICICIGIOIS)

[Mpyx.nodsecka
mun 25

3asodckas mabnudka ons
NPYXUHHbIX N008ECOK

219

1 TpaHCNOPTMPOBKA U XpaHeHMe

[Mpu TpaHCNOPTMPOBKE BaXHO HE NOBPEAUTL COEAM-
HUTENBHYIO pPe3bly M BMOKMPOBOYHBIE YCTPOIACTBA.
an XPaHEeHUN Ha OTKPbITOM BO3ayXe NOABECKN
[OIMXHbI ObITb 3aluiieHbl OT BOAbI U rpA3n.

2 CocTosiHMe npu nocraBke

Ecnu He cornacoBaHo MHOE, MPYXMHHbIE NOABECKM
LISEGA HacTpamBatoTcs u 6rokupytotcs B Tpebyemom
MOMOXEHNMN XONOAHOM Harpy3ku (MOHTaXHOE Nono-
xeHne). CneyynanbHble GrOKMPOBOYHBIE YCTPONCTBA
OUKCUPYIOT TaPENKM MPYMH B 060MX HaNpaBnEHNsX.
3HaueHus perynmpoBKN MOTyT CHMTLIBATLCA CO LUKAmbI
nepemeLLeHns Uni 3aBoACKON Tabnmukm.

Ha 3aBopickoi TaBniuke BbIGUTbI CrieytoLLye AaHHbIE:

m  o06o3Ha4yeHue TUNa 1, Npu Heo6XOZUMOCTH,
CePUIHbII HOMep

®  yCTaHOBMeHHas Harpy3ka u koadduumeHt
KECTKOCTU NPYXUH
paboyas Harpy3ka v nepemeLieHme
MapKuMpoBKa U HoMep 3aka3a
OTMeTKa O NPOBEAEHNUU UCTIbITAHMN

Ha wwkane nepemeLLeHns TeopeTudeckoe ropsyee
MOMNOXEHEe OTMEYEHO KPaCHOI METKOW, @ TEOPETUYECKOE
XONOAHOE MONoXeHue - 6enoit MeTKoR. [lononHUTENBHO,
MOMOXEHe Tapenkv NPYXWHbI Ha LLKane nepemeLLeHns
OTMEYEHO 3HakoM «X». [onoxeHe NpyxuHb onpesens-
€TCA M0 HIBKHEN KPOMKe Tapenky (no BepxHeil Kpomke Ans
Tpaneuui 79 .. 11). Mpon3sogCTBEHHbIN HOMEP MpoLUTaM-
MOBaH Ha KOpMyCce MPYXMHHOM NOLBECKM.

B 3aBucMOCTI OT BUAA COBAMHEHNS MPYXUHHbIE NOSBECKN
OCHALLAKTCS HaBepXy OTBEPCTMEM C BHYTPEHHEN NPaBoi
pe3b00iA, YLIKOM Anst COEAMHEHNS CO LUTUTOM MK Omop-
How Tpyboi. Pe3bba nokpbIBaeTCs CMaskoil i repMETUYHO
3aKpbIBaETCS MNacTMACcCoBbIMM Konnadkamu. B 3asucu-
MOCTY OT KOHCTPYKLIM, HIKHEE COBVHEHVE BbINOMHEHO B
BIAE BUHTOBOI CTSXKKI C NPaBO pe3bO0il unk, ANst TUMOB
25126, B Buze TPYObI C BHYTPEHHEN pe3bboit Ans CoeanHm-
TENbHOTO CTEPXKHS.

MpyXMHHbIE ONopbI THMOB 28/29 OCHaLLEHbI peryn1pyemolt
OnopHOW TpyboIt C 3aKpEnnEeHHOI CBEPXY ONOPHON NNUTOM,
Mpu nocTaBke Ha 06BEKT onopHast Tpybka BBIHYEHA A0
ynopa, a Ha pe3b0y HaHeceHa cMaska.

3 MoHTax

Mpn moHTaxe Heobxoammo Takke cobntopats TpeboBaHus
MHCTPYKLMN MO MOHTaXy TPYGONPOBOAOB, B 4aCTHOCTH,
yCTaHaBNMBaTb TSIMW HArpy3ouHoi Lienu B Tpebyemoe
nonoxeHue. CyliecTByeT ABa BapuaHTa:

®

lMpyx.nodsecka
muna 21 (3abrokupogaHa)

Mpyx.nodsecka muna 25
(3abrokuposaHa)

Mpyx.nodsecka
muna 22 (3abnokupogaHa)

Mpyx.nodsecka muna 26
(3abriokuposaHa)



MpyxuHHas onopa muna 29

(3abrokuposaHa)

MpyxuHHas onopa muna 28

(3abrokuposaHa)

LUlapHupHas npyxuHHas
onopa muna 20 (3abnokuposara)

©

® GO0 00 ®C6©

Mpy)uHHb I 610K

0gyxcmopoHHe2o delicmausi

muna 27

A) Tarm pacnonoxeHbl No4 yrnom, B COOTBETCTBUN C
0XnaaemMblM ropu3oHTanbHbIM NEpemMeLLEHNEM prﬁO-
nposoaa. I'lpep,nonaraeTCH, YTO TATU 3al7IMYT BEpTu-
KanibHOE MNONoXeHNE B pa6oqu COCTOSAHMUN

-

i ropsas nosuuvst

XonogHasa nosuums

Ts2u pacnonoxeHbl 66pMUKanbHO
80 8pems pabombi 06opydogaHus

B) Tarm YCTaHOBIIEHbI BEPTUKAITbHO B XOJ104HOM
COCTOSIHUM, YTO obneryaet KOHTPOJ1b NPaBUIbHOCTHN
MOHTaxa. B aTom Chny4ae npu pa60Te [0onyckaeTca
HaKITOHHOE MNOJI0OXEHNE

ropsavas nosvums f: XonofHas nosuyusa

Tsi2u pacnoroxeHb! 8epmuKanbHO NPU MOHMaxe

CnenyeT npuaepxunBaTtbCca egUHOro nogxona npu
MOHTaXe TAr Ansa scero npeanpuATUA.

Tarn B y3nax CoeanHEHNA OOIMKHbI ObITb NpPo4HO
3aTAHYTbI raiikamn. Heobxoanmo BHUMATENLHO Cre-
AMTb 3a TeM, 4Tobbl 06ecneyrnBanach MUHUMANbHast
rny6|/|Ha BBMHYMBAHNA OJ1A p93b60BbIX KOMIMOHEHTOB.

MoHTax Tunos 21, 22

[MpoyHoe coeamHeHne ang Tuna 21 nonyyatoT nyTem
BKPY4MBaHMs pe3b00BbIX TAM B BEPXHEE U HXKHEE
pe3bb0oBOe coeanHeHne. HikHee pesbboBoe coe-
QVHEHWe BbINOMHEHO B BUAE BUHTOBOM CTSHKKA. Tun
22 CHab)XeH BEPXHIUM COEAMHEHNEM C LUTUTAMM 1
ylukamu. [ins perynmpoBKM B KaX4OM CIy4ae MOXHO
WCMOMb30BaTh ANMHY BIUHTOBOM CTSHKKW, BOCTYMHYIO B
MPYXUHHOW NOZBECKE.

YcraHoBka TMnoB 25, 26

[pyX1HHbIE NofBeckW TUNOB 25 1 26 ycTaHaBNMBa-
I0TCS Ha METaNMOKOHCTPYKLMIO M BbIDABHUBAIOTCS.
BbipaBH1BaHWe NPOVN3BOAMTCS AN TOrO, YTOObI
VCKIIOYNTb FOPU3OHTaNbHOE cMeLeHne. Pesbbosas
TAra BBUHYMBAETCS CHU3Y B OMOPHYI0 TPyBy 1 dukeu-
pyeTcs CBEpXy ABYMS raikamu.

KpbILLKa

KOHTprainka
KOHTprainka

KOHTpramnka

PEROAP®A® O®®Ee O

4

CBEPXY OMopHast nnnTa
WM LWapHUp

LUKana nepemeLLeHns
BrOKVPOBOYHOE YCTPOICTBO
3aBofckas Tabnuuka
OMOpHast MANTa OCHOBaHMS!
YN LWApHVP BHU3Y

Tapenka npyXuHl

CTPaXxoBOYHbIN XOMYT
Hanpasnsiollas Tpyba
pe3bboBas Tpyba

HanpaBNSIOLLNA LTMHAP

0

MpyxuHHas onopa muna 29

Yenosoe pacnorno-
KEHUE NPYXUHHO20
6roka dgyxcmo-
POHHe20 delicmeust
muna 27

[pocmoe pacnoro-
KEHUE NPYXUHHO20
6noka dgyxcmo-
POHHe20 delicmaust
muna 27
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MuHumanbHas enybuHa 88UHYUBAHUS
pe3bbosbix cmepxHel, npumep 0151
muna 21
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Bnokupyrowiee ycmpoticmeo 0515t
NPYXUHHBIX N0OBECOK U NPYXUHHBIX
onop munos 21, 25, 29 u 20 cocmoum
u3 Habopa MemanauUYecKux NacmuH,
Komopble Mo2ym 6bimb NOBEPHYMbI
8 oboe mpebyemoe nonoxeHue
6:10KUposKuU. B npyxuHHbIe nodeecku
Moxem ecmagnsamscs 00 3-x 6roku-
pyrowux yempodicme.

2.21

MonTax Tnos 28, 29

OcHoBaHWs MPYXMHHBIX Onop Tna 28 1 29, nocne COOTBET-
CTBYIOLLETO BbIPaBHUBAHWS, [OMKHbI PUBAPMBATLCS U
3aKpennATLCs 6oNTamMu k METanNOKOHCTPYKLMSIM 30aHWSs.
Harpy3ka BoCnpuHMMaeTcs OMOpHO NNUTOM 1 Janee
nepefaeTcs Ha perynupyemyto onopHyto Tpy6y (tun 29) unun
pacnpegensieTcst Ha HECKONbKo onopHbIX Tpyb (Tvn 28). [inst
YCTPaHEHMst HETOYHOCTV MOHTaXa, ANMHY OMOPHbIX TPYD
MOXHO perynupoBatb Makcumym 0 30 MM nyTem BbIBUHYM-
BaHus. [1nsi NpaBunbHON YCTAHOBKM CKOMb3SALLIX NOLMOKeEK
HeobX0aMMO CresoBaTh MHCTPYKUMAM Ha CTp. 7.12.

YcraHoBka Tvna 20

LLlapH1pHble NpyXuUHHbIE ONOPbI OCHALEHbI CBEPXY
PErynupyembIM LLAPHUPOM, @ CHU3Y — (HMKCMPOBAHHBIM
LIAPHMPOM TN MOHTAXHBIM YAMMHUTENEM C LIAPHUPOM, K
KOTOPbIM MOrYT NPUCOEAMHATLCS NPUBapHbIe ckoObl TvNA
35 unn LuHamnyeckue Tpy6Hble XoMyTbl TNa 36 unn 37.
Mocre BbIpaBHUBAHNS LAPHUPHOM NPYXUHHOM ONOPbI HIK-
HAAA NpuBapHas ckoba NpUBapMBAETCS K METaNMOKOHCTPYK-
LM (CM. MHCTPYKLMM MO MOHTaXY NpUBApHbIX Ckob TUNa
35). Mepepnaya Harpy3ku OCYLLECTBNSETCS Yepe3 BepXHee
LIapHUPHOE CoeauHeHue (MpuBapHas ckoba i auHamu-
yeckuii TPYOHbII XOMYT) Ha onopHyto Tpyby perynupyemoi
BbICOTBI. [119 aganTauyi k HETOYHOCTAM MOHTaX@ JnHY
OMOpHbIX TPYD MOXHO perynupoBaTh MakcumMym o 50 Mm
MyTeM BbIBUHUMBAHMNS.

YcraHoBka Tuna 27

MpyuHHbIe 610KV ABYXCTOPOHHETO AEMCTBHUS OCHALLEHI
CBEPXY PErynMpyeMbIM LUAPHWPOM, a CHI3Y — (UKCUPOBaH-
HbIM LLAPHVPOM M MOHTXKHBIM YATMHUTENEM C LapHK-
POM, K KOTOPbIM MOrYT MPUCOEUHSATLCS MPUBAPHBIE CKOBbI
Tvna 35 Unn auHamMuueckue TpybHbIe XOMyTbI TUNa 36 U
37. MpenBapuTenbHas Harpyaka v, pn HeobXxoauMocTH,
CcBOBOAHBIN X0 HACTPaWBAKOTCS Ha 3aBOAe-M3roTOBUTENE B
COOTBETCTBIM C TEXHUYECKMMY YCTIOBIAMM 3akadumka. Mocne
BbIPaBHIBAHWS TOYEK KDEMMEHNS BBINOMHAETCA NpUBapka
Ck0D ¥ COEAUHEHME C MOMOLLBHO LITUCITOB LUAPHIPOB Mpy-
KUHHbIX BNIOKOB C MPUBAPHBIMIA CKOBaMU M BUHAMUYECKMM
TPyBHbIMM XOMyTaMu Tvna 36/37. Perynupyembiii WwapHup
ofecrneynBaeT perymipoBKy ANMHbI MPYXMHHOTO Broka B
JuanasoHe * 37.5 Mm.

4 Pa3bnoknpoBka

[py*WHHbIE NoBECKM/ONOPbI MOMYT pa3bnoKkVPOBATLCA TOMBKO
TOrfa, KOrJa Harpy3Kka Ha BCeX NodBeckax 1 onopax y4acTka
TPyBONPOBOAA, 3aKMOYEHHOTO MEXTY HEMOABVKHBIMM U
JKECTKMU OopamK, PaBHa YCTaHOBMEHHON Harpy3ke. B atom
cryyae BriokvpytoLLye YCTPOICTBA MOTYT BbITb N1ENKO 13BMe-
yeHbl. Ecrv BnokvpyioLLee YCTPOICTBO MPIKaTO MPYKHON

11 He MOXET DbITb NETKO BbITALLEHO, TO 3TO 03HAYAET, YTO
MPUNOXEHHas k orope/nopBECKe Harpy3ka He COOTBETCTBYET
YCTaHOBTIEHHOM (CM. MYHKT 5, KOPPEKLS Harpy3kw).

Mpoueaypb! ans Tunos 21, 25, 29, 20
CHsiTWe CTPax0BOYHOTO XOMyTa:

CTpaxoBOYHbII XOMYT CHUMAETCS C MOMOLLbH NOAXOAS-
LLero MHeTpymeHTa. Heobxoanmo aeicTBoBaTh NpefenbHo
OCTOPOXHO, 4T0ObI CBOBOAHbIE KOHL{bI HE OTCKOUMN
HEKOHTPONMPYEMbIM 06pa3oM.

CHsTve BNOKMPOBOYHbIX YCTPORCTB:

Yempolicmeo ebHuMaemcs: u3 kopnyca.

CHATME BNOKMPOBOYHBIX YCTPOMCTB BaXkKHO
NpOu3BOAUTbL NOCNeAoBaTeNbHO, HauMHas oT
HenoABWXHOW ONOPbI UM TOYKW NPUCOeAUHEHUS
K 060pyAo0BaHMI0. 3anpeLtaeTcs CHUMaTb YCTPOM-
CTBa C yCUIUEM.

XpaHeHne 6MoKMPOBOYHbIX YCTPONCTB:

Tun 29 ¢ npucoeduHeHHb MU 61I0KUPOBOYHBIMU ycmpolicmeamu



CHsiTble 6MoKMpOBOYHbIE YCTPOICTBA HeobXoaMMo Mo
XpaHWTb 0TAENLHO, MO0, ANSt NOMHOI COXPaHHOCTH, 3a-
KpenuTb Ha NofBECKE C MCNONb30BaHUEM [ONOMHUTENBHO
nprobpetaemoro B LISEGA nocTosiHHoro dukcatopa.

3axuUm-ukcatop 3aTSKHON BUHT

Ecnu opuruHanbHble 6nokMpoBOYHbIE YCTPONCTBA YTEPSHbI
Y MPYXWHBI LOMKHbI BbITb 3a6M0KMPOBAHEI, HaNpUMep, NpU
BHECEHWM 13meHeHui, To LISEGA MoxeT noctaBuTb X B
KOPOTKIA CPOK N0 3anpocy.

Mpoueanypa ansa Tunos 22, 26, 28

CHsITve BIOKMPOBOYHBIX YCTPOWCTB:

BriokupogoyHble yempolicmea ebIHUMakmes u3 kopnyca.

XpaHeHue 61OKMPOBOYHBIX YCTPOIACTB:

CHsiTble GNOKMPOBOYHbIE YCTPOICTBA HEOOXOANMO NGO
XPaHUTb 0TAEMNbHO, NIMBO NPUBUHTUT K KPbILLKE NOABECKM,
MpY HanM4mu cBOBOHOTO MPOCTPaHCTBa M CBOBOAbI Nepe-
MELLEHNS Tapenk NPYKUHbI.
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5 Koppekums Harpy3ku

Bo Bcex cnyyasx, nepes kaxaoit KoppekLmeit Harpyaku
HEOBXOMMO MPOKOHCYNbTMPOBATLCS C TEXHUYECKUM
OTZENOM.

Tun 21, 22
PerynupoBKy Harpy3aku MOXHO BINOSHUTL MyTeM
0CNabneHst UM HaTSKEHIS! BUHTOBOI CTSKKN.

Tun 25, 26

PerynupoBky Harpy3ki MOXHO BbIMONHUTb NyTeM
ocnabnexus Ui HaTsHKeHUs LENK C NOMOLLbIO 3akpennsito-
LLeq TAry ravki.

Tun 20, 28, 29 s )
/TOKUPOBOYHbIE ycmpoucmea munos
PerynupoBky Harpyski MOXHO BbINOSHUTb MyTeMm 22, 26 1 28 COCMIOAM 43 PEasBOsEIX

3aBUHYMBAHMSI/BbIBUHYMBAHUS ONOPHOM TPYObI NPYKUHHBIX  ynusex u zaek, ¢ nomowsio Komopsix

onop. MOXHO 3a0amb ntobyto mpebyemyro
HagpyskKy.

Koppekuus Harpy3ku n perynupoBka

cBo0OoaHoro xoga, Tun 27

PerynupoBka Harpysku BbINOMHAETCS MyTEM BPALLEHMS

HapyxHolt pe3sboBoi Tpybbl (A). ins atoro Heobxogumo

ocnabuTb Bonbluyto kKoHTpraiiky (B). Ytobbl coxpanuTb pas- S

Mep E HenameHHbIM, He0bX0AMMO Nocne 3T0r0 NPOM3BECTH A

perynuposky Tpy6sl (C). L

[ns npyxuHHbIX 6110KOB ABYXCTOPOHHETO AENCTBIAS

LISEGA moxHo 3aaaTb cB060AHbIN X0, [iNs 3T0r0 HE0B-

X0AMMO BbIKPYTUTL HanpasnsioLLyto Tpyby (C) (ocnabuts

CPeaHIoio KoHTpraiiky (E)). Pabounit xon ymeHblUaeTcs

B HanpaBMneHUn CXaTis B COOTBETCTBIM C BbIGPaHHbBIM

cB060AHbIM X0[0M.

- TUAPOLMMMHAP

6 BcnomoraTenbHbie ycTponcTBa

[ns obreryeHust perynnpoBky Harpy3ky unu pasdnokupoB-
K1 BO3MOXHa MOCTaBka BCTIOMOraTeNbHOM0 MOHTAXHOTO
YCTPOWCTBA [N151 BbICOKUX rpynn Harpy3ok. HarpyxeHue o
MPYXMH B 3TOM CIy4ae NPON3BOAMTCS C NOMOLLBH) rMapaB- iy
NWYecKoro npecca. ATa npoLeaypa MOKET NPOU3BOANTLCH N
TOMbKO CneLuanuctamu LISEGA.

TUAPOLMNMHAP (2 WT.)

7 MpoBepka U TexHU4YeCcKoe 06CyXMBaHNe ‘
MCHpaBHOCTb beHKLWIOHVIpOBaHVIFI MPYXWHHbIX NOABECOK i
MOXHO NpoBepuTL B nobom pexume paGOTbI, OLieHnB

MONOXeHNEe TapenKku NPYXnHbI.

B HopMaribHbIX YCOBMSIX aKCMNyaTaLi TEXHUYECKOe
obcnyxusanue He Tpebyertcs.
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YOapHble CTONOPLI, XKECTKUE PACMOPKM,
NOrnoTUTENN 3HEPruK, BA3KOYNpyrue aemn-
thepbl, AUHAMUYECKUE TPYOHbIE XOMYThI

BA3KOYMPYIrME AEMN®EPbLI, AUHAMWUYECKUE TPYBHBLIE XOMYTbI
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YoapHble CTONOpbI, XeCcTk1e pacnopkm,

NOrNOTUTENN 3Heprum, BA3Koynpyrue gemndepsl,

AWHaMU4ecCKue TpYGHbIe XOMYTbI
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Ob6nacTtb npuMeHeHuUs

Yro0ObI n3bexarth Hexena-
TeNbHbIX HANPSXKEHUA U
MOMEHTOB B TpybonpoBogax,
Heo0Xxo4uMO NpeaoTBPaTUTL
BHeLUTaTHble NepeMeLyeHus
Tpy6onpoBOAoB Mnn Apyrux
KOMMOHEHTOB NPOMbILNIEHHOrO
npegnpusATus. TeM He MeHee,
TeMneparypHble nepemMeLLeHns
He BOMKHbI OrpaHUumMBaThCs!

[nHamunyeckue Bo3nencTBums

OnopHble komnoHeHTbl LISEGA, coctasnsioLLye rpynny
MPOLYKTOB 3, NpeaHa3HaueHbl 4ns 3alLuTbl Tpy6o-
MPOBOZOB VUMK APYIMX KOMMOHEHTOB OT MOBPEXIEHU,
BO3HWKAIOLLMX B pe3ynbTate BHELUTATHbIX ANHAMIYeE-
CKWX BO3EMCTBUN.

HexenatenbHble nepemeLLeHna KOMNOHEHTOB YCTaHOB-
Ku MoryT OblITb BblI3BaHbI cnegyoowumm npyudnHamu:

A. BHyTpeHHMe NpuUMHbI, HaNpUMep:

®  3anyck/ocTaHOBKa

B pe3koe U3MEeHeHUe JaBMneHus), BbI3BaHHOE
paboToM knanaHoB

B rMapaBnMyeckuin yaap
B3PbIBbl KOTENbHBIX YCTaHOBOK

B paspbIB TPYObI

B. BHelHuUe NpuYmHbI, Hanpumep:

BE€TPOBbIE Harpy3Ku
celicMnyecKne BO3aencTBUsA
yAapbl OT nageHua camoneToB
B3pbIBbl

BosgeiicTBUAM MOTYT NogBepraThLCsi
cnegyowme KOMMOHEHTbI:

TpyGonpoBoAb!

Hacocbl

y3nbl KnanaHoB

pesepByapbl Noa AaBneHneM
naporeHeparopbl

KOTeNbHbIe YCTAaHOBKU, TeNNOOOMEHHMKM

TRU, 208, 4839
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3.1

KomnoHeHTbI B rpynne npoaykToBs 3

ﬂ]‘lﬂ NnornoLleHna 1 nepefayun nleammquKoM Harpysku
HeOGXOLl,I/IMbI cneumanbHO CKOHCTPYMPOBaHHbIE OMOpbI.
Ipynna npogykToB 3 LISEGA npeacraensiet coboi
ncHepnbIBaroLLyo CUCTemy, B KOTOpOl7I ansa Ka)KLl,0I7I
obnacty NPUMEHEHNA NpeaHa3Ha4YeH COOTBeTCTByFOLI.I,MI7I
naeanbHO I'IOJ:lXOﬂ,FILLlVIVI Ana Hee KOMMOHEHT. 310 N0O3BO-
NSET NONb30BaTeNt HaT ONTUManbHOe peLueHne.

Ipynna npogykToB 3 LISEGA BkntouaeT B cebs cnegyto-
LLie OCHOBHbIE NPOAYKTbI:

YnapHble ctronopbi TunoB 30 u 31
XecTkue pacnopku Tuna 39

Mornoturenu aHeprum Tna 32
Bsaskoynpyrue pemnchepbi TMna 3D
OrpaHUYUTENU XIbICTOBbIX NepeMeLLeHNI
Tpy6, Tvn 3R

[ns npaBubHOI YCTaHOBKM OCHOBHbIX
MPOAYKTOB NpeLiaraeTcs 0BLUMPHbIii BLIGOP
CPELCTB COBANHEHMS:

MoHTaxHble yanuHuTenu Tuna 33
MpuBapHbIe ckobbl TUNa 35
[vHamnyeckne XoMyTbI TUNOB 36 1 37
[nHamuyeckue BepTUKarbHbIe TPYOHbIE
XomyTbl TMNa 34

B cooTBeTcTBIM ¢ MOAynbHOI cucTemon LISEGA,
COEeAVHUTENbHbIE KOMMOHEHTbI KOHCTPYMPYHOTCS COBME-
CTUMBIMI YT C APYFOM W MOAYMHSIOLLMMUCS €AMHBIM
KpuTepusM pacdeTa. Tabnuua JOMyCTUMbIX Harpy3ok
npeacTaeneHa Ha ctpanuue 0.6 TexHnuecknx xapak-
TEPUCTUK.

PacyeTbl Ha MPOYHOCTb, SABNSIOLLIMECS OCHOBOM KOHCTPY-
MPOBaHIAS, COOTBETCTBYHOT MEXyHAPOIHbIM HOPMaM i
cTaHfapTam ¥ NoATBEPXKAeHb! pesynbTaTamn TeCTUPO-
BaHWI 1 NPOBEPOK.

Bo3moxHo npegocTtaBieHne KpaTKMX OT4eTOB O

KoHCTpyuposaHum B cootBeTcTBUM ¢ ASME III NF 1
RCC-M.

[fuazpamma npoekmrozo 3emnempsicerus (I3)



OCHOBHbIE NPOAYKTbI

YnapHbie cronopbi Tunos 30, 31
Vcnonb3oBaHme yaapHbIX CTOMOPOB MPEANOYTUTENBHO F
B Tpy6onpoBozax, paboTatoLLmx Npu Hann4mm Temne-
paTypHbIX pacLUMpeHnit. Mpu AnHaMuyeckux Bo3aen- ——
CTBUSIX YAapHbIe CTOMOPbI 06ECTeYNBAIOT MIHOBEHHOE, _
HEMOLBIKHOE, NPaKTUYECKN XECTKOE COeANHEHE §.sf§ ,,,//\"‘\““““‘\\

. N M gp——  —
MeXay 3aLMLLaeMbIM KOMMOHEHTOM 1 NpUMeraroLLen M«\—\
KOHCTPYKLMe. Takum 0Bpa3oM, 3Heprist BHE3aNHOro L /
AVHAaMUYECKOrO BO3AEMCTBIS MIHOBEHHO NepeaaeTcs
1 paccevsaeTcs 6e3 npuumHeHus yiuepba. B wratHom
pexuMe MeaneHHble TeMnepaTypHble NepeMeLLeHus
He OrpaH14MBaKTCA.

XecTtkue pacnopku Tuna 39

Ecrm Heobxoammo orpaHimnTb paboume nepeMeLLiEHis,
Hanpuvep, B TOYKax C HyneBbIMX PaCHETHbIMKU Nepe-
MELLEHNAMMN, UCTNONb3YHTCA XECTKME PACTOPKN. ot
KOMMOHEHTbI 0BPA3yHOT KeCTKNE COBAMHEHIS MEXTY { e":a - s
TOYKaMU KpENeHMA 1 He J0NyCKaroT ABVXEHUA BOOIb ! ‘

OCK pacropku. |-|OCKOI'Ibe OHW OCHaLLEHbI LLIapMKOBbIMU

BTyNKaMu B TO4KaX COeanHEHNA, [onyCcTuMmo HeborbLUIOe

YIMoBOE nepemMeLLeHne. XKECTKas CBA3b

Mornotutenu aHeprum Tuna 32 F
Ecrm oxupaeTtcs Tornbko HebonbLUoe pabodee nepemelLe-
HWE B TOUKE NPUIOXKEHA Harpy3ki, MOXHO MCMOJb30BATL
MOMTOTUTENN 3HEPIUN. 3TV KOMMOHEHTB [0mnyCKaroT
HE3Ha4YUTENbHbIE NEPEMELLIEHNA, OrPaHNYEHHDIE B KOHEY-
HbIX MONOXEHNAX PErynmpyeMbIM 3a3000M. KomroHeHTbI,
BOCMPVHUMAIOLLIE BO3AENCTBIAE, 3aLLMLLIEHbI OT NEPErpY3kiA
3a CHET KOHCTPYKLM NOMTIOTUTENS, B KOTOPOI 13BbITO4Has cB06.X0
[VHaMU4eCKast SHepMs MPeobpasyeTCcs B 3HEPIUIO MracTu- (peryrupyem.)
yeckom gedopmaLm.

Bsskoynpyrue gemndpepbi Tvna 3D F
ﬂ,VIHaMVI‘-IeCKVIe Harpysku, BO3HMKatOLLE N3-3a MEXaHN- I

+ . :
YECKVX, MMAPOAVHAMUYECKIX U APYIUX BHELLHUX MPUYMH, - | - pacceﬂHH\ah \
MOTYT CepbesHo NoBpeauTL 060pyaoBaHNe NPeanpHus- i |oveps

IS 1 TpyBonpoBozbl. Bsiskoynpyrve aemndepb! MOryT i T S
MOITOTUTb 3TU BUGPALIAM 1 CTTa[MTh MMAKOBLIE HAMPY3KMU. i NANY
MormnoLLEHYEe KUHETUYECKOI SHEPTUN U YMEHBLLIEHNE . = .

BUGPALIA MPOVCXOANT B BbICOKOBSI3KOM Cpefe. ' ebouiva]

OrpaHquTenM XNbICTOBbIX

nepemeLieHni Tuna 3R

OrpaHn4MTENM XTbICTOBLIX NEPEMELLEHNI SBNSIHOTCS
cneLmanbHO CKOHCTPYMPOBaHHBLIMM TUMAMW OrpaHu-
uuteneir ons Tpy6. B cnyyae paspbia Tpybonposoza,
OHM Npeobpa3ytoT BHE3AMHO BO3HYKLLYIO KUHETHYE-
CKY}0 3HEPTVI0 B 3HEPTUKO MNTACTUYECKON AedhopmaLmi
W yoepxvBatoT Tpyoy B 6e30MacHOM NOMNOXEHUN.
Takum 0Bpa3om yaaetcs nsbexartb Neperpyski MeTan-
NOKOHCTPYKLMA.

HanpsxexHue

paccesHHast
3HEpIvs

yanuHeHve

3.2



[lpaBuna akcnnyarauuu

KomnoHeHTbI FpynnbI npoaykToB 3 noaBepratTcs
OUHaMUYeCKOMY HarpyxeHuio. [insa achektmBHoro
¢pyHKLMOHMPOBAHMA ITUX KOMIOHEHTOB HEO0XO-
BUMO YYUTbIBaTb cregytowme Tpe6oBaHus:

1. Mpyn paccMOTPEHNUN KOHCTPYKLMN AMHAMUYECKU
thuKcUpyembIX y3noB He0OXOAMMO Y4nTbIBATL
XEeCTKOCTb BCEW CUCTEMbI, T. €. BCEX KOMMOHEHTOB
OMOPHON Lien.

2. Mpy BbIGOPE MCMOMb3YEMbIX TUMOPA3MEPOB
Heo6X0aNMO YUUTLIBATL CYMMY BCEX BO3HUKAIOLNX
Harpys3ok.

* CneL.koH- | crely.koH-
' CTpyKUMst 4 CTPYKLUS

3. [ins 3apaHHbIX Harpy3ok HeobX0aMMO YeTko
ONpenenuTb, KakoMy YPOBHIO PacyeTHON Harpy3ku
(H, HZ, HS w/wnu YposeHsb A, B, C, D) oHu cooT-
BETCTBYIOT. HeobxoanmMo cBepuUTLCS C «Tabnuuen
BONYCTUMBIX Harpy3ok» Ha CTp. 0.6 « TexHu4yeckux
XapaKTepucTuK».

4. [InnHa xofa yaapHbIX CTOMOPOB HE AOMKHA UC-
nonb30BaThCs NONHOCTLI. CneayeT npesycMoTpeTh
B 0601X HanpaBieHUsix 3anac Xxoaa, paBHbIv 10 MM.

5. Npu KOMMNOHOBKe KOMMOHEHTOB HEOOX0AMMO
0becneynTb LOCTaTOUHYHO NONEPEYHYH CTeneHb
€B060AbI, YTOOLI He MPOM3OLLIIO 3aKMMHUBAHUS
COEMHEHW.

6. lMpv napannenLHoi ycTaHOBKe yAAPHbIX
CTOMOPOB CrefyeT yuUTbIBaTh 3anac no Harpyske.
Bmecto 50% s kaxaoro pekomeHayeTes, 4Tobbl
Kaablid U3 yaapHbIX CTONOPOB Obln paccuuTaH Ha
BOCNpUsiTUe Mo kpainHei mepe 70% oT obLuen pac-
YETHOW Harpysku.

7. B MOHTaXHbIX YyepTexax A0ImKHbI ObITb YETKO
0603Ha4eHbI MakcManbHO A0onyCTMble yrnoBsble
nepemMeLleHnsa KOMMNOHEHTOB.

cneLy.KOHCTPYKLMS

8. [lomxHbl ObITb yKa3aHbl BCE HeoOXoanMMble MOMEH-
Tbl 3aTAXKM pe3b6OBbIX COEAMHEHMI B ANeMeHTax
KpenneHna K CTDOUTENbHbIM KOHCTPYKUMAM.

9. Meper BBOAOM CTaHLWM B 3KCMNyaTaLuo Heob-
XOOMMO eLLe pa3 OCMOTPETb BCE TOUKM YCTaHOBKM
onop.

10. Heobxoaumo cobntogeHne uHCTpykuui LISEGA
Nno BBOAY B 3KCMyaTaLyIo, a Takke pekoMeHaaLmil
MO KOHTPOSIO W TEXHUYECKOMY 0OCTYKMBaAHWIO.

CreLl.KOHCTPYKLMA

3.3



YaapHble cTonopbl
Tunos 30, 31

YnapHble cronopbi LISEGA Bbigepxanu ucnbl-
TaHue BpeMeHeM Npu UCNONb30BaHWUK Ha NPOTH-
XeHuM Gonee YeTbIpex AecATUNETUI 1 AoKa3anu
CBOH UCKNIOUMTENbHYH HadeXHOCTb. OrpoOMHbII
OnbIT paboThbl M HeMpepbLIBHOE pa3BUTHE NPUBENU
K CO34aHUI0 COBPEMEHHbIX NPOJYKTOB, MPU3HAH-
HbIX NOBCEMECTHO M 3aHUMAIOLWMX Nuanpyowme
No3uULMUM Ha MUPOBOM PbIHKE.

[ocTyn k ygapHbIM cTonopam nocne yCTaHoBKM

nouTK BCeraa ObIBaeT 3aTpyaHEH 1, U3-3a BO3MOXHOM
OMacHoOCTM 0BNy4YeHns NepcoHana npy UCnonb30BaHUN
Ha aTOMHbIX CTaHLusX, TpebyeT cobrtoaeHns CTporux
Hopm Be3onacHocTu. Moatomy Hanbonee cTporie Tpe-
BoBaHUs NPeabABNSOTCS K HAAEXHON HENPePbIBHOM
paboTe, He TpebytoLLei TEXHUYECKOro 0BCyXMBaHWS.

[ins HapgexHoi SKkennyaTaunoHHo 6e3onacHoCTy
YAapHBIX CTOMOPOB, HApSAY C NPUHLMNOM paboTbl U
KOHCTPYKLMEN B LIENOM, peLualoLLee 3Ha4eHne umeeT
BbICOKOE KaYeCTBO CMeyIOLLMX KOMMOHEHTOB:

YNNOTHeHus

HanpaensoLme NOPLIHS U CTEPXKHS
ruapaBnuyeckas XmMaKoCTb
NOBEPXHOCTY CKONbKEHHS
KOPPO3NOHHOCTONKME MaTepuanbl
KOPPO3NOHHOCTOMKME BHYTPEHHME
NOBEpPXHOCTH

®  ynpasnsiowwme Knanabi

Haubonee pacnpocTpaHeHHbIMM NpUYKMHAMM OTKa3a
YAAPHbIX CTONOPOB 0ObIYHO SBNISIOTCS NPEXAEBPEMEH-
HbII M3HOC M KOpPO3usi. B ¢BA3N ¢ 3TUM yapHble cTo-
nopbl LISEGA npon3BoasTcst U3 KOpPO3MOHHOCTOMKIAX
MaTtepuanos. Kpome Toro, 6riarogapst MCronb3oBaHuto
creLyanbHbIX HanpaBMSLLMX MOSOC, UCKMHOYaETCS
nobasi hopma KoHTaKTa MeTanmna ¢ MeTannom B Groke.

OkoHYamenbHasi nposepka ydapHbIx cmonopos muna 31

YdapHbie cmonops muna 30

YNNOTHEHSs, HanpaBnAIOLLME SNEMEHTbI W TMapaBny-
Yeckast xuakocTb LISEGA npoxogst ceptudmkaumio ¢
MOMOLLbH HAAEXKHbIX METOAMK OLIEHKI Ka4YeCTBa, YTO
rapaHTupyeT ux 6e30TkasHyto paboTy B TEYEHME KaK
MUHIMYM 23 NeT Ha aTOMHbIX 3MEKTPOCTaHLMSX MpU
HOpMarbHbIX YCTOBUSIX 3KCMyaTaLyu.

®YHKLUOHMPOBaHME Ha BbICOYaWLIEM YPOBHE U
ONUTenbHbLIA CPOK CNyXObl yAapHbIX CTONOPOB
LISEGA oGecneunBatoTcs Gnarogaps cnegyto-
MM XapaKTepUCTMKaM:

KOPPO3NOHHOCTONKME MaTepuansl

cneuuarnbHble YANOTHUTENbHbIE CUCTEMBI

cneunanbHble BUOPOCTOlKME HanpaBnsowme

rnapaBnuyeckue CUCTEMbI NOA AABNEHUEM

(byHKLMOHMPOBaAHME NPN ANHAMUYECKUX

Harpyskax

3ameHsieMble Knanasbl (tun 31)

B npoBepeHHas 1 JoKa3aHHas dKCnnyaTauus B
TeyeHme 23 neT 6e3 TeEXHUYECKOro o0CnyXuBaHUs

B pacyeTHbIN CPOK cnyxObl — 60 net

m  cepTUdUKauma no pesynbtatam UCMbITAHUIA
Ha COOTBETCTBUE TEXHNYECKMM YCNOBUAM B
cootBetcTBUM ¢ KTA 3205.3

B paspelmTenbHbie AOKYMEHTbI B COOTBETCTBUM

¢ ASME-NCA 3800

- |



KoHCTPYyKTUBHBIE 0COOEHHOCTH

YnaapHsbie ctonops! Tunos 30, 31 \

=g

3.5

KoHcTpykTMBHbIE 0COBEHHOCTH

YrapHble CTonops! NPeacTaBnstoT coGoi 3aKpbITYIo M-
[ipaBrnyeckyto cuctemy 6e3 HaxoAALMXCA NOg AaBEHH-
€M BHeLHNX pe3bB0BbIX uTUHIOB. OTAeNbHbIE feTam
W3nenvsi CoefMHsIoTCS 663 CBaPKM C MOMOLLbIO TOYHO NO-
[OTHAHHbIX Pe3bGOBbIX Y3NOB U 3aLLMLLEHb! MEXaHNYECKM.

[Ins 3aWwmThI OT KOPPO3NM yaapHbIe cTonopbl LISEGA
W3rOTABNMBAOTCS MCKITIOYNTENBHO M3 KOPPO3MOHHOCTOM-
Kux matepuanoB.CoeanHUTENbHbIE YLUKW CaenaHb! 13
rarnbBaHN4eCKN OLMHKOBAHHOW YrMEpOANCTON CTanm.

HanpaBnmoume JNeMeHTbI NOPLLUHEBOro LUTOKA U
I10pI.IJH917I CAenaHbl 13 cnelinanbHOro I/I3H0C0y0T017I‘-II/IBOFO
HEMETanM4yeckoro Matepuana.

YpaBHUTENbHbIN pe3epByap repMeTU4YHO YNIOTHEH NO
OTHOLLIEHWIO K OKpY3atoLLiel aTMocdepe 3a C4eT Hebonb-
LWOro M30bITOYHOO AaBNEHMS, CO3LABAEMOrO NpefiBa-
PUTENBHO HarpyXeHHbIM MOpLUHEM. JTO rapaHTUpyeT no-
CTOSIHHY}0 paboTy BCEX YNNMOTHUTENEN W NPUHYAUTENbHYIO0
nogaqy MMApaBRNYECKON KUAKOCTU B LUMMHAP, HE3aBUCUMO
OT MOHTAXHOTO MOMOXKEHMUS!.

YnpaBnstowye knanaHbl MIMEHT peLlatLLee 3HaueHne
ANs IMHaMIYECKon paboTbl CTONOPOB. [Ns AOCTVKEHMS!
BbICOKOW (DYHKLMOHAMBHOM TOYHOCTH, NapameTpbl knana-
HOB ONTUMU3MPOBAHbI B XOAE WCTIbITAHUA 1 PACYETOB MO
creupanbHbIM pacYeTHbIM METOAMKAM.

YnnotHeHus

YNNOTHUTENbHbIE CUCTEMbI SBISIOTCS PeLLaoLLMm
aneMeHTamu s ANUTeNbHOM akennyatauum. Hapsgy ¢
TMAPABNNYECKOA KMAKOCTHIO M HAMPABRSIOLMMM SeMEH-
Tamu, OHI SBNSIOTCS HEMETaNNMYECKMMI MaTepUanamin
11 IO3TOMY NOfBEPratoTCs BO3AENCTBIK ECTECTBEHHOMO
CTapeHus 1 U3Hoca.

Haumbonee BaXHbIM yCrIOBIUEM [7151 NOMYYEHUS OMTOCPOYHO-
r0 YNNOTHUTENBHOMO 3pdhekTa SBNSETCS BbIGOP NpaBumb-
HOro YNMOTHUTENBHONO MaTepuana. pu 3ToM peLuatoLLyM
(hakTOpoOM SIBNSIETCS CNOCOBHOCT YNNOTHEHIS BOCCTaHaB-
nueathb (hopmy nocne fedopmaLiin («3hdekT 3anomMuHaHms
(hopMbI») Unk ero ocTaTouHas AeopmaLis, HauMeHbLLas
BO3MOXHAs penakcaLys HanpsKeHui.

[inst onTMansHOro 1cnonb3oBaHWs CBONCTB MaTepuana
TaKKe BaxHa 0c0bast hopma YNioTHEHNIA, B TO BPEMS Kak
AnS pesynbTupYytoLLEn yHKLMOHANBbHON 3 dEKTUBHOCTI
PELLAIOLLYO Porb UrpaeT OMTMMANBHOE COMETaHIe Criegy-
foLMX haKTOPOB:

®  TepPMOCTOMKOCTb
CTOWKOCTb K M3NY4eHUI0

B CTOWKOCTb K MCTUPaHMI0, 0COOEHHO Npu BUGpaLum
¢ 6onbwoil YacToToi

®  Xxopouwas cnocobHOCTb BOCCTaHABNUBATh (hopmy
nocne aechopmaumu («3dpdhekt 3anommHaHus
thopMmbI»)
XOpoLuMe XapaKTepUCTUKM Npu paboTe 6e3 cMasku

B OrpaHuYeHHasl cnocoBHOCTL K Anddhysun B
YNNOTHSiEMbIe NOBEPXHOCTH

B MUHMManbHas pasHuua Mexay TPeHNeM CKoMb-
KEHUA U TPeHNeM nokos (3chdeKT ckonbkeHus /
npununaxus)

Martepuan, KoTopblit HanmyyLUM 0Bpa3om yaoBNeTBOpsET
ykasaHHbIM TpeboBaHMSM — CneLanbHoe COeauHeHe

Ha ocHose ¢propanactomepa VITON. [ins u3sneyenms
MakcuMarbHbIX NPeUMYLLECTB NPU UCTONb30BAHUK 3TOTO
Matepuana, [OMKHbI BbINONMHATLCS CneaytoLLyye AononHu-
TenbHbIe YCroBMS:

cneuuanbHas (hopma ynnoTHEHMIA
BCMOMOraTe/bHble KOMNO3MLMOHHbIE MaTepHanbl
ONTUManbHbIii COCTaB

onTUManbHasi KXeCTKOCTb

NpeLyM3noHHas TOYHOCTb NOBEPXHOCTEI
CKOMNbXEHMA

®  KOHCTPYKLMS YCTaHOBOYHOTO NPOCTPAHCTBA ANs
3a[}aHHOTO CXaTUsl YNNOTHeHUs!

OBbI4HbIE YNINOTHEHIS HE COOTBETCTBYIOT 3TUM TpeBoBaHSM
B YAapHbIX CTOMOPaX W, kak NokadbIBaeT MpakTyka, NpuBoasT
K npexaeBpemMerHoMy oTkasy. 1o aToit npudnHe B 1984 ropy
LISEGA, coBMECTHO C U3BECTHBIM MPOU3BOZUTENEM YOT-
HeHuiA, Hayana paspabarbiBaTb 0COOLIE YNNOTHUTENbHbIE
CHUCTEMbI, KOTOPbIE C TEX NOp MPOAEMOHCTPUPOBAMY CBOU
AOCTOMHCTBA Ha NMPpaKTHKe.

B 1992 rogy, nocne AnuTeNbHbIX UCTIbITaHMIA W YCTIELUHO
NPOAAEHHbIX NPOLIEAYP CEpTUCMKALMN Ha OCHOBE UCTbI-
TaHWiA Ha UCKYCCTBEHHOE CTapeHue, yaapHble CTONopbI
LISEGA npoLunv cepTucukaLyio no nopy4eHmio accoumaLm
€BPONENCKIX OpraHi3aLmin aTOMHON MPOMBILLMIEHHOCTH.

B pesynbTate Obin yTBepXAEH CPOK IKCNNyaTaumm 6e3
TEXHUYECKOro 00CNYXMBaHNSA, COCTABNSAOLMIA KaK MUHM-
MyM 23 ropa, Npy paboTe Ha aTOMHOI ANEKTPOCTaHLNM.



KOHCTpYKTUBHbLIE 0COOEHHOCTH
YpapHble ctonopbl Tunos 30, 31

@  YnpaenstolLme KnanaHbl, COOTBETCTBYIOLME
BbICOKMM (PYHKLMOHANBHLIM TpeboBaHMAM
(Tun 30: BHyTpPEHHEE pacnonoXeHue KnanaHoB).

@ 3aBopckas Tabnuuka ¢ TEXHUYECKUMU JaHHbIMU.

®  KoHTpombHble MHAMKATOPbI: MONOXEHME NOpLUHEN
YOAPHbIX CTOMOPOB CYMTLIBAETCS HEMOCPEACTBEH-
HO C N6 CTOPOHBI C MOMOLLBIO LLKarbI B BUAE
KoreL, Ha kopryce ygapHoro cronopa. MpoyHbIi

Tun3 . CTarbHOM KOXyX, MPUKPENIEHHbIN K LUTOKY NOPLUHS,
CIMYXWT B KAYECTBE MHAMKATOPA, a TakKe 3aluuLLa-
BO3MOXHbIE COeaNHEHUS! €T LUTOK MOPLLHS OT MEXaHU4YECKOrO NOBPEXEHNS,
B Hanuuun nmeeTcs Habop cneumanbHbIX COEANHUTENBHBIX KOMMOHEHTOB 1 A3V 11 PAAVALMOHHOTO HarpesaHiis.
I'IpI/ICI'IOCOGJ'IeHVIVI, No3TOMY B Cly4ae 3aMeHbl 060py,EIOBaHVIF| MOXHO NPOAOITXaTb @ CoenHuTenbHbIE YLLKN (ymepoamc‘rag CTaJ'Ib)
“Cnonb30BaTh CYLLECTBYHOLNE COELANHEHNS. ranbBaHU4eCKM OLMHKOBaHHbIe (Tonbko Tvn 30).

® CMOTPOBOE CTEKIO B YPABHUTENBHOM PE3epBy-
cbriaHeL, Ans npuUcoeanHeHNs ape / MHOMKATOP YPOBHS. lMonoxexue NOpPLUHA
eVl MO Lk pe3epByapa NokasbiBaeT YPOBEHb XWUAKOCTH
Ldlb B pesepsyape. [11s KOHTPONS MUHUMArbHOTO
ypoBHs Ans TMna 30 NpegyCMOTPEHO KOHTPOMb-
Hoe cTekno. Tun 31 ocHaLLeH rpagympoBaHHbIM
ykasaTenem, NPUKPENneHHbIM K 3aHel YacTu
BHELLIHEro pesepsyapa.

////! 2273
!
§4
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crneLyanbHble YLLKY

coeanHervre (B)

B
©

. PesepByap repMeTuyeH 0THOCUTELHO aTMoce-
) | pbl 32 CYET AABMIEHMS, CO3AABAEMOr0 MPYXKUHOM
KOPOTKUW MOHTaX. YANUHUTEND, -
T };._ 5 MOpLLHS pe3epByapa. Heﬁoquoe 130bITOYHOE
B JaBlieHue B r1apaBIniYeckon cucTeMe nocTo-
L

PErynupoBKy AnnHbI |
SHHO 0becneynBaeT nerkoe HagaenuBaHue Ha

CTHABPTHBIA YATVRUTSTb, - g YNNOTHeHus! (Tvn 30: BHYTPEHHEE PacrionoXeHMe

VIMEIOLLA BOIMOXHOCTb
perynunpoBKi AnNHbI =" pesepByapa).
™n 33 .
v/ KopposnoHHOCTOKME MaTepuarsl.
B03MOXHOCTM COBAMHEHMS: CM. AMAMeTPbI LTMETOB MPMUBApPHbIX ckob Tna 35 Unu AMHaMuyeckve / Croiikue K V3NyYeHuio N3HOCOCTOIKME YITIOTHEHMS

XOMYyTbI TPYNMbl NPOJYKTOB 3.

Oe®

Tun 31 .
[ns nonyyenns 6onee noapo6HoN MHGopMaLmu

0 KOHCTPYKLMM U MaTepumarnax cM. TexHuyeckue
XapaktepucTtukm Ha ctp. 0.1.
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Pexxum paboTbl U Ha3Ha4yeHue
YaapHbie ctonopbl TunoB 30, 31

B cnyyae yaapHoro Bo3-
OeNCTBUSA Ha 3aluLLlaeMbIn
KOMMOHEHT AOMKHO ObITb
YCTaHOBNEHO MTHOBEHHOE,
NPaKTUYECKM XKeCTKoe
coeAvHeHWe Mexay KoM-
NOHEHTOM W HEMOABWUXHON
TOYKOMW Ha npunerawowen
KOHCTPYKLMMW.

MpuHuMn paboTbl

Ynpasnsiowue KnanaHbl

[MaBHblIit yNpaBNSOLLMI knanaH (B), pacnonoxeHHbIn
akcvanbHo B ruapaBnuyeckom noplure (A), ynpasnset
ruopaBnuyeckumn yaapHeiMu ctonopamu Tuna 30. Mpu
MEZNEHHOM MepeMeLLEeHM NOPLLHS (S 2 MM/C) knanaH
0CTaeTCs B OTKPLITOM NONOXeHUn Gnarogaps cune cxarms
MPYXWHbI, 1 TMAPABMNYECKAs XUOKOCTb MOXET CBOOOAHO
nepeTekath 13 OfHOW Kamepb! LunuHApa B Apyryto. Mpu
BbICTPOM NEpeMELLIEHNN NOPLUHS, NPEBbILLAOLLEM
MaKcMArbHO A0MYCTUMYIO CKOPOCTb (Mpubin. > 2 MM/c),
Ha Tapenky Knarnaa okasblBaeTcs AaBneHue, 1 nop
€ro0 BO3AENCTBIUEM KranaH 3akpblBaeTcs. [mapas-
NMYECKMi NOTOK NepeKpbIBAETCS, U NepemeLLieH1e
brokupyeTcs. bnarogaps cxumaemMocTy ruapaBnmuye-
CKUX XupKocTed yaaeTcs usbexatb
paspyLUMTENbHBIX MAKOB HArpy3ku.

Mpy nepemelLLEeHnI B CTOPOHY CXaTIs CTOMOpa KOMMNeH-
cupyrowwui knanaH (D) Takke 3akpblBagTCs NpakTU4Yecky
0AHOBPEMEHHO C MOPLUHEBLIM KNanaHoM.

Ecnv aaBneHve Ha 3akpbITblil KamnaH MoHKaeTcs,
Hanpumep, eCriv MPOUCXOANT NepeMeLLieHe B 06paTHOM
HanpaBneHwy, KrarnaH CaMoCTOATENbHO OTKPLIBAETCS.

DyHKYUOHanbHas cxema,
ydapHbIli cmonop muna 30

Baiinac

YTobbI KnanaHbl He 0cTaBanmch B 336ﬂ0KI/IPOBaHHOM nono-
XEHWUN, OHW OCHALLEHbI cucTeMon 6817II'IaCI/IPOBaHVIﬂ. OHa
fonyckaet MNaBHbIA NepPeToK npu MOCTOSIHHOM Harpyske un
o0ecneynsaet Oe3onacHoe OTKPbITWE KnanaHoB B o0eunx
Kamepax uunuHopa B pesynbrare 6bICTp0I'O BblpaBHWBa-
HWA faBneHns. KOMI'IeHCVIpyFOLLlMVI KnanaH Cpa6aTbIBaET
OHOBPEMEHHO C rMaBHbIM K1anaHoMm. |-|pVIHL|,I/II'I pa60TbI
KOMMEHCUPYIOLLEro KnanaHa TOT Xe, 4T0 W'Y [MaBHOro.

YpaBHuTENbHbINA pe3epByap

[lnst KOMNEHCALWN XUBKOCTY B KaMepe CO CTOPOHbI MOPLLUHEBO-
O LUTOKa, @ TakoKe ANs BOCTIPUSITIAS JOMONHUTENBHOTO 06bemMa
TVAPABMYECKOIA KIOKOCTI MY U3MEHEHIA TEMNEPaTYPbI,
CTYKUT KOAKCUANBbHO PACNIONOKEHHbIA YPaBHUTEMbHIA
pesepayap (C). KomneHcupytowit knanaH (D) perynmpyer co-
©[VHEHE MEX1y kamepoit pe3epayapa i paboyeil kamepot.

™mn36  Twn 30

Koxctpykums Tvna 31 ¢ 6onbmm guameTpom
MpuHLMN paboTh rMAPaBIMYECKIX YAAPHbIX CTOMOPOB
LISEGA tvna 31 ocHoOBaH Ha TOi e KOHLeNLM, 4To 11 Ans
ynapHbix ctonopos Tuna 30. OcobeHHoCTH

QyHKYUOHabHas cxema, yoapHb Il
cmonop muna 31 A

pa3mepa TpebyIoT APYroro pacnonoXeHNs YpaBHUTENBHOMO
peaepyapa (C). Tatoxe He0bXx0[MMO 11 Apyroe pacnono-
XeHue knanaHo. KnanaHs! (B) pabotaiot aHanormyHo
knanaHam ans Tna 30. 3aeck Takke, kak v B Tvne 30, nyTem
3aKpbITUS COOTBETCTBYIOLLETO KMarnaHa nepekpbIBaeTes
MOTOK rMAPaBNYECKON XUOKOCTU B COOTBETCTBYHOLLEM
HanpaBneHM nepeMeLLEeHIs), eCrin MPEBbILLEHO OnpeaeneH-
HOE 3HaYeHIe MaKCUMansHO JONYCTUMON
CcKopoCTY MopLuHs. Tak kak 0ba knanaxa

HenocpeCTBEHHO CoobLLaTCA C

pe3epByapoM, CneLanbHblit KOMNEHCH-
PYHOLLWIA KnanaH He TpebyeTcs.

3KCI1]1yaTaL|VIOHHbIe UCnbITaHUA

KOHCTpyKUMS CUCTEMbI knanaHoB NpearnonaraeT BO3MOX-
HOCTb MX 3aMeHbI, NO3TOMY YZapHble CTONops! Tvna 31

HE HYXHO EMOHTUPOBATb ANS MPOBEAEHNS CTAHAAPTHbIX
paboumx MCnbITaHui knanaHos. Takim 0Bpa3om, B cryyae
MepUOAUYECKUX UCTIbITAHWIA TOMBKO Y3Mbl KNanaHos
3aMEHSI0TCA NPeaBapUTENbHO CepTUCNLMPOBAHHBIM
KOMNMEeKTOM knanaHo. CneLpansHoe 3anopHoe YCTpoit-
CTBO NPEAOTBPALLAET NOTEPHO rMAPABMNYECKON XIAKOCTH.
3aMeHeHHbIi KOMNNEKT KnanaHoB BNOCNEACTBUIM MOXHO
MPOBEPUTL Ha UCTIbITATENBLHOM YaPHOM CTOMOPE U NOATo-
TOBUTb K flanbHEMLIEMY UCMONb30BaHMI0. Ta KOHCTPYKLNS
peanuayeT uoeonoro NPOBELEHNS UCMbITaHNI OTAEMbHBIX
KOMNMEKTYIOLMX B COOTBETCTBUN C KOZEKCOM o akcnnya-
Talwv 1 TexHnyeckomy obenyxveanuio ASME, nogpasgen
ISTD.



®OyHKLUMOHaNbHbIE UCMbITaHUSA
YpapHble ctonopbl TunoB 30, 31

UpesBblvaltHo cTporve TpeboBaHus B cepe
aTOMHOM NPOMBILLNEHHOCTY TPEBYIOT HaAEKHOTO
NOATBEPXKAEHNS (PYHKLUMOHANBHBIX NAapamMeTpoB
YLapHbIX CTOMOPOB. ITO OTHOCUTCS KaK K MPUeMoy-
HbIM, TaK 1 K NEPUOANYECKAM UCTIBITAHUAM.

LISEGA nocTosHHO COBEpLUEHCTBYET pa3paboTaH-
HYH0 BHYTPY KOMMaHNM TEXHOMOTI0 MPOBEAEHNS]
WCTIbITAHNIA, KOTOPast COOTBETCTBYET HOBELLUM
TEXHUYECKAM HOpMaM. VcTibITaTenbHbIe CTEHAD
paboTatoT Kak AnHamudeckue yansl Hydropuls® ¢

BO3[ECTBMEM, KOHTPOMMPYEMBIM MO YCUIMIO Nk
N0 nepemeLleHnio. [1nanasoHbl 4acToT Bapbupy-
totest ot 0.5 fo 30 ', a ucnbiTatensHas Harpyska
- 01 0.5 80 8600 KH. [Inst TMNOBBIX UCTIbITAHNI Y
LISEGA cywecTyeT ucnbiTatenbHoe 060pyzao-
BaHue COBCTBEHHOTO NPOU3BOACTBA HA Pa3HbIX
3aBofax v pasHoro pasmepa. MobunbHble CTeHab
4aCTo 1CTIONB3YIOTCS Ha NnoLLaakax no npocsbe
3akasuvka. Ha cerogHsiLwHuil ieHb uenbiTaTenbHoe
000pya0BaHwe aKCMNyaTUpyeTCs No BCEMY MUpY
COBCTBEHHbIM NMEPCOHANOM CTaHLMA.

Pa3H006pasHble NPporpambl UCTbITaHMIA NO3BO-
NS0T MPOBOAUTL UCTIbITaHMS! YAapHbIX CTONOPOB
NHOBIX KOHCTPYKLMIA.

McnbitatenbHble ctenabl LISEGA Takke usrotas-
NMBAOTCS NS 3aKa34NKOB.

Bce ucnbitatenbHble cTeHabl LISEGA perynspHo
kanubpytotcs ¢ yyetom craHaapta DIN EN ISO
7500 oTkanMbpoBaHHbIMI TEH30AATUMKAMM W
N3MEPUTENBHBIMI YCANUTENSIMA.
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Akm npuemku ¢ duagpammamu ucnsimaxud, cmp. 1

® Ksasucrartnueckue (byHKLIMOHaHbeIe NCNbITAHUA

@® Tarosoe ycunue [kH]
@ CkopocTb npy GrokupoBaHmM [MM/c]
® CkopocTb npu GannacupoBaHum [Mm/c]

AKm npuemku ¢ Quagpammamu ucnsimanud, cmp. 2

OuHamuyeckmne (t)yHKLWIOHaﬂbeIe UcnbiTaHNA

@ AMnnUTyAa HarpysKki U NepemeLLeHus
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JKcnnyaTauMoHHbIe XapaKTePUCTUKM
YaapHbie ctonopb! TunoB 30, 31

JKCnyaTauMOHHbIE XapaKTepUCTUKK [JVHAMUYECKON Harpy3Ki.

[pu uHamMu4eckol Harpyske yaapHble cronopsl LISEGA

0becneymBaloT Hen3MeHHbIe, Mpeackasyemble (yHKUMO-  YkasaHHbIErgHA4EHS COOTBETCTBYHOT NMPU3HAHHBIM MEXZY-

HarnbHble XapaKTEPUCTUKIA B COOTBETCTBUM C AMANa3oHOM  HAapOAHBIM TEXHUYECKUM HOPMaM 1 MpakTuyeckim Tpebo-

Harpysok. BaHuaM. [TpuBeeHHbIe NapameTpbl CEpTUULIMPOBaHDI U
3ahMKCUPOBAHbI B XO[E 3aBOACKNX NPUEMOYHBIX CTBITAHMA.

3afaHHble napameTpbl PYHKLMOHUPOBaHMS

CranpapTHble yaapHsle ctonopbl LISEGA cooteeTcTBYIOT — C MOMOLLBHO KOHCTPYKTOPCKOM 1opaboTky unn Gnarofapst

MPUBELEHHBIM HUXE (DYHKUMOHANBHBIM XapaKTepy- 1CNONb30BaHMIO CrieLManbHOro Macrna Bo3MoXHO obecre-
CTUKaM. 3Ha4eHNs NpuBEaeHb! ANs NePEMEHHON 1nn YeHue creLmanbHbIX TPeBoBaHMIA.
[AnanasoH [AmanasoH [AvanasoH [nanasoH
nepemeLLeHus nepemeLyeHns 3 nepemeLyeHvs 8 nepemeLLeHns 9
8,2,90 (xog 300) (xom 100) (xom 200)
nepemeLLieHite LToka nopLuns sp npy Fy, Rt @ n 1-35Ty < 6mMM < 8mm < 10mm <12mm
NMT LUTOKA MOPLUHS S5 (XONOCTON X0Of) <0.5Mm @) [0 Hauana HapaCcTaHWs Harpy3k1 NPI U3MEHEH!I HanPaBMeHNs Harpyski
CKOpOCTb Npu 61IoKMpOBaHUN NepemelleHns npu Ry @ 2-6mm/c
cKkopocTb npu BaiinacupoBaHui npu Fy u Ry @ 0.2-2mmic ®
ans Fy < 8kH
2.5% Fy MaKcumarbHoe
MakcUMarbHOE CONPOTUBIIEHNE NPY ABVXEHWN aHaveHIe 1%F
(ycunme Tarm) @ Ana Fi> 8kH 300H mrn 1 5%F ¥
MaKC. 3HaueHue WO 70N
200H nnm 1%Fy
(D [nanasoH nepemelLeHusi 8 A100MM, AnanasoH nepemeLLeHis 24 150mm, (® VamepeHa npv MOCTOSHHOI CKOPOCTM LUTOKA MOPLUHS, PaBHOI MpubH. 0.3Mm/c.
[avanasoH nepemetyeHvs 9 A 200Mm. Cuna Havana ABVKEHUS He npeBbILaeT 1.5 0T 3aaHHbIX 3HAYEHMI.

FN = HoM. Harpys3ka.
@ R¢= koMHaTHas Temnepartypa (20°C +4°C). pu TemnepaTtype OKpyxaloLLero
Bo3ayxa 150°C (KpaTKOCPOUHBIit MEpUOZ, Makc. 1 4) nepemelleHue LWToka @ B cnyae HEOGXOMUMOCTM S MOKHO NOBLICHTB 70 2 0.5 MM (KTA 3205.3).

MOPLLHS MOXET yBENUUUTLCS 0 50% 13-32 MOHKEHUS BA3KOCTU KMIKOCTH. ;
(B CkopocTs npu GaiinacvposaHin < 0.2 MM/C Mo 3anpocy

CunaF & F
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[uaepamma cuna - nepemewjeHue AmnnumyOb! ycunus u nepemeweHust UcnbimamenbHbili cmeHd Ha 2500 kH
8 komnaHuu LISEGA
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OonycTumbie napameTpbl HarpyxeHus
YpapHble ctonopbl TunoB 30, 31

JKcnnyartaunoHHble TpeboBaHus

CraHpapTHble rugpasnuyeckie yaapHble ctonopsl LISEGA
CKOHCTPYMPOBAHbI B COOTBETCTBUN C HUKECTIEAYIOLMMN
3KCnnyaTauUMoHHbIMK TpeBOBaHNAMM. Yka3aHHbIe 3HauYeHNs
CepTU(ULMPOBAHbI NyTEM NPOBEAEHUS UCTIbITAHIIA Ha

makc. 40 y/ron
npu 10-150°C
10 makc. 150°C

3HaueHus cnpasennuBbl And BCEX yacreit yAapHoro ctono-
pa, BKNtoYadA ynnoTHEHNA U TMAPaBNNYECKYH0 XUAKOCTb.
[Ins xuarocTn Cnpaseanuebl CneayLne gaHHbIe:

YcranoctHas npo4yHoCTb
[poBepka akcnnyaTaLMOHHOIN HAAEXHOCTI OCHOBaHA Ha OLIgH-
Ke cyMMapHoro adacpexTa nocrie MHOTOKPATHOTO HarpyXeHNs:

HOMMHanbHas Harpyska Fy . ... ... LIKTTBI HArpYXeHIs
10% <o 2,000,000
50% e 100,000
80% 20,000
100% (YpoBeHb AB).....oii i 10,000
133% (YpoBeHb C) ..o v 100
172% (YpoBeHb D) ......ooii i 10

KonnyecTso LinKoB COOTBETCTBYET MakCMarnbHOR pacyeT-
HOI1 CNOCOBHOCTM K BOCTIPUSATIIO IMHAMIYECKHX Harpy30K,
BO3HUKAIOLLIX MY Pa3nMYHbIX CyYasX HarpyxeHns Ha
npotskeHin 40 neT. OHU Takke COOTBETCTBYIOT TpeboBa-
HUSIM pOrpaMm MPOBOAMMbIX UCTIbITaHWIA Ha COOTBETCTBUE
3agaHHbiM Tpebosanusm KTA. PesynbTathl ucnbiTaHuii
MOATBEPKAAIOT, YTO YAAPHbIE CTONOPSI BbIAEPXUBAIOT

3TV Harpy3ku NMpu COXPaHEHM CBOKX SKCMYaTaLMOHHbIX
kayecTs.

BJ'IaFOJIlapFI CBOMM CneLmnanbHO CKOHCTPYUPOBaHHbIM
HanpaenALWMM yaapHbie CTONOPbI ABNATCA qpesablqaﬁ-
HO yCTOVIHMBbIMVI 110 OTHOLLEHMIO K MH0BbIM HenpepbIBHbIM
JKCnnyaTauoHHbIM BMﬁpaLlVIFIM, 410 ObINO NnoATBepPXaeHo
Ha NPaKTUKe.

HenpepbIBHbIN PeXM paboTbl
KpaTKOBPEMEHHas MaKkC. 1 u/BpeMm. Lykn

HaKoMneHHoe 3HaueHne
HenpepbIBHbINA PeXM paboTbl
KpaTKOCPOUHbIA NEPUOA

TemnepaTypa 3acTbiBaHus
TeMMepaTypa BCrbILLUKY
Temnepatypa BocniamMeHeHu!st

COOTBETCTBME 3afaHHbIM TpeboBaHuam KTA.

B nckmoumnTenbHbIX cny4aax moryt ObITb COrMacoBaHbI
Opyrve 3Ha4eHua nocne KOHCprKTOpCKOI7I ﬂ,OpaGOTKM.

makc. 80°C
makc. 150°C

100%

X=1

10°Mwfkr =10° Tp (=10pap)
0.5-1 6ap

136bITO4HOE JaBrneHye B 5 6ap

-50°C
>300°C
~500°C

Heobxooumo Y4UTbIBATD, YTO YACNO BOSMOXHbIX Napa-
METPOB BO3[EMCTBUS, TaKuX KaK 4acToTbl, amnnnTyael,

(bOprI konebaHui, HanpaBneHna AENCTBIS CIM, a TaKkke
X BO3MOXHas KOM6I/IHaLlI/19|, He Nno3BONAET 0OAHO3HA4HO

ONpefenuTb TEPMUH NOCTOSHHbIE SKCMyaTaLMOHHbIE
BuOpaLym.

[MposedeHue cneyuanbHbIx ucnsimaHull yoapHsix cmonopos muna 31.
UensimamenbHas Haepy3ska 0o 8600 kH

WcnbimameneHoe obopydosarue 0ns
yOapHb X cmonopos Ha 3agode 2. LieseH,
lepmaHusi
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Pexxum paboTbl U Ha3Ha4YeHue
XecTtkue pacnopku Tuna 39

B coBpeMeHHbIX KOHLeNuusX
Onop XecTKue pacrnopku
UrpaloT BaXHYH0 posib B
obecneyeHnn HagexHoro
pacnonoxeHus Tpy6onpoBo-
poB. HapexHoe pacnonoxe-
Hue TpybonpoBoaa ABnseTcs
pelualowwmm hakTopom ans
JKCNyaTauMoHHol 6e3onac-
HOCTU U ANUTENILHOTO CPOoKa
cnyx06bl BCel cUCTeMBI.

3.11

3apauu

Yectkne pacnopku Tuna 39 LISEGA obecneunsaiot
PAL BaXHbIX (DYHKUMA LIS SKCMTyaTaLMOHHOK 6e30-
nacHocTi TpybonpoBoaa:

m  OrpaHuyeHue nepemelLeHNsl, BO3HUKAKOLLEro
13-3a He3annaHMPOBaHHbIX Cly4YaeB Harpy-
XeHus (cm. cTp. 3.1)

= YnpaBrieHue HanpaBrieHWEM TemnepaTypHoro
paciwmpeHus Tpy6onpoBoaa

m  OGecneyeHue ycToiuMBOCTYH nerko aecop-
MMpYyeMbIX TPy60onpoBOAOB C NOMOLLLH, TakK
Ha3blBaeMbIX, (OMKCUPOBAHHbIX «HYNEBbIX
NONOXeHU»

= QopmupoBaHMe 0CeBbLIX YNOPOB

Pexum paboTtbi

XKectkne pacnopku NpMMEHATCA B Ka4eCTBe
KECTKUX LUAaPHUPHbIX CoeﬂMHeHMIZ Mexaoy pr60-
nposogamun U CTPOUTENbHLIMU KOHCTPYKLMAMMU. B
npeaenax yrnosbix OTKMOHEHUI pacnopku, Hebonb-
Line nepemeLleHna pr60npoao,qa He orpaHn4nBaroT-
cq. ﬂepememeHme B OCEBOM HamnpasieHUn XECTKOM
pacnopky HEBO3MOXHO.

KoHcTpykuus

YKecTkas pacropka COCTOMT U3 XeCTKOro koprnyca

C LapHMPHbLIMK BTyrKaMu Ha 060MX KOHLax s
npucoeanHeHus. MpucoeanHeHme K CTPONUTENsLHOM
KOHCTPYKLW BbINOMHSETCS C NOMOLLbI NPUBAPHOA
ckobbl TMNa 35, a NpucoeamnHeHe k TpybonpoBoay ¢
MOMOLLbIO JUHAMUYECKIUX XOMYTOB rpynnbl
npogykToB 3. Tabnuubl BbIOOpa Ans COEANHNTENb-
HbIX KOMNOHEHTOB HAaX0AATCS Ha cTp. 3.22 Unu co
ctp. 3.29 go ctp. 3.43.

Kopnyc pacnopok 4o rpynnbl Harpy3ok 8 cocTouT u3
TPY6bl, CyXaloLLEeNcs Ha KOHLaX, B 3aBUCMOCTM OT
TEXHOIOTW M3rOTOBIEHNS.

dopma COOTBETCTBYET HANPaBMNEHWIO AEACTBUS CUI U
obecneunBaeT bnaronpusTHoOe COOTHOLLIEHWE BOCNPK-
HUMaeMas Harpyaka/cobcTBeHHbI Bec. CoeanHeHus
NpeLCTaBNSOT COBON LAPHUPHBIE Y3Mbl, AEACTBY-
toLLIMe, KaK BUHTOBbIE CTSXKKM, C NPaBOW 1 NEBON
pe3bboit, 0becneumBatoLLe perynnpoBKy ANvHbI B
AvanasoHax 150 mm unu 300 mm. Mnockue yyacTku
MOBEPXHOCTI Ha kopryce TpyObl NO3BOSIAOT UCMOMb-
30BaTb raeyHbIi KMoy 1, Takum 06pasom, obneryarot
perynupoBKy ANVHbI B CMOHTUPOBAHHOM COCTOSHUW.

B WwapHWpHbIX CoeanHeHNsIX NpefycMoTpeHa pesbba
C MEKIM LIAroM st HaaexHo donkcaLun.

Kopnyca nponsBogsTcst Co CTaHAapTHbIMU ANMHAMM

1 IMEKTCS B HanMuum Ha cknage. KecTkve pacnop-
kv LISEGA npoxoasT ucnbiTaHUs Ha COOTBETCTBIE
TEXHUYECKIUM yCroBuam B cootBeTcTBum ¢ KTA 3205.3
11 KOHCTPYWPYIOTCS B COOTBETCTBUM C HOPMaMK
ASME-BPV.

MOBEPXHOCTb CO CTAHAAPTHBIM KPACOYHbIM
MOKPLITUEM.

MMOCKME y4acTkv NoBepxHOCTM Ans yaobcTea
peryn1poBKM.

perynupyemast AnuHa ¢ npaeo /

neBoii pe3bbon.

KOpMyC, M3rOTOBNEHHbIN 6€3 CBapKW 4O rpynmbl
Harpy3ok 8.

ranbBaHUYECKM OLMHKOBAHHbIE LUAPHUPHBIE
COELMHEHNS C MENKON Pe3bOoil.

HapexHas uKkcaLns LWapHUPHbIX
COEAMHEHNI C MOMOLLbIO MENKOM pe3bdbl

M ranbBaHN4YeCKN OLMHKOBAHHbIX KOHTPraek.

©® ©®© ® ® © 06



Pexum paboTbI U Ha3Ha4YeHue
[lornotutens 3Hepruun TUnNa 32

Pexum pa601'b| N Ha3Ha4YeHue

B nornotutene sHepruv npeaycMOTPEH perynnpyemblit
cBOOOHbIN XOA ANst BOCNPUSTUS TEMMEPaTYpHbIX
pacLumpeHrmit. Perynuposka cBO60AHOMO Xo4a MOXET
OCYLLECTBNATLCA B Npefenax + 25 MM (ans cpegHux
pa3mepoB). B npeaenax ceoboaHoro xoaa nepemelLe-
HWst TPYB6ONpPOBOLA HE OrPaHNYMBAITCS.

[NepemeLLeHus B Cryyae AMHAMUYECKOTO HArpyXeHus
OrpaHnN41BaloTCs NOCPEACTBOM YNOpOB. BosHukato-
LUKe YCUIus nepeaaloTcs Ha KOHCTPYKLIMIO 3haHns
BMMOTb A0 3HAYEeHUs NpeLyCMOTPEHHON HOMUHATb-
HOWM Harpy3ku, a Npu NPeBbILLEHN STON Harpy3Kku
npeobpasyloTcs B SHepruio gecdopmauun. Tem
CaMblM NPUCOEANHEHHbBIE KOMMOHEHTbI KOHTPONUPYeE-
MbIM CNOCOBOM 3aLLMLLAIOTCS OT NEPErpy3ku.

I'IoaTomy NOrnoTUTENU 3HEPINN ABNATCA Naeanb-
HbIM CPeACTBOM 3aLLUTbI:

®  NPOTUB rMAPaBRUYECKMX yOapoB

B B Ka4yecTBe 3aMeHbl CNOXHbIX 6anoYHbIX
KOHCTPYKLMI

® B Ka4yecTBe orpaHu4mTenei XnbICTOBbIX
nepemeLLeHui

cBOBOAHBIA X0
(cxatve)

PEryIMpoBKa AnMHbI

perynupoBka ceoboaHoro xoga H

KOHu4eckme auckv B

e e

MornoTtutenn aHeprum orpaHu-
YMBaIOT NPOrUObI OT AUHAMM-
YecKow Harpy3ku u TpaHcdop-
MUPYIOT CUIbI, NpeBbIlatoLye
HOMMHanbHYI0 Harpy3ky, B
3Hepruto gechopmaumu. Takum
cnoco6om 3awmLaoTcs MeTan-
NOKOHCTPYKLMM.

‘9

[Mpy BO3HUKHOBEHWM TAKOTO CRy4as BEMUYMHY
CMELLEHMS ANCKa MOXHO HEMOCPELCTBEHHO CUNTaTL C
nHArkaTopa nonoxenus (G).

[ns panbHeiLero ncnonb3oBaHUs NOrmoTUTENs
3Heprun HeobXoaMMOo NNLLb 3aHOBO OTPEryNMPOBaTh
cB0OOHbIN XOA Ha perynupyioLlem yctpoictse (H)
ANs YCTAHOBIEHUS HOBOTO NOMoXeHus. CooTBETCTBY-
foLLYI0 NpoLIeAYPY MOXHO NOBTOPATH A0 MaKcUMarnb-
HOTO nepemeLLeHns npu aechopmauuu (s). bonee
noppobHas HGopmaLms NpeacTaBneHa Ha cTp. 3.23.

i
=i

:
Bl
al

MoHTax

[MornoTuTenu SHEPruM CKOHCTPYMPOBAHBI B COOT-
BETCTBUM C rpynnamu Harpy3oK rpynmbl NPOAYKTOB

3 (aMHamMuyeckue KOMNOHEHTbI) 11, Crie0BaTENbHO,
SBMAKTCS COBMECTUMBIMI B OTHOLLIEHUM Harpy3oK

1 COeaVHEHNN C COEANHUTENbHBIMM KOMMOHEHTaMM
3TON Ipynnbl NPOayKTOB. Takke 0bpaTuTe BHUMaHME
Ha MHCTPYKLMK Ha cTp. 3.1.

Moznomumerb 3Hepauu, ucnonb3y-
emblli gMecmo 0goliHOU Hanpasrsi-
towjed. Tem caMbIM MOXHO ylimu om
8CNoMo2amerbHOU MemarokoH-
cmpyKyuu.

cBOBOAHbIN X0
(pacrshxeHue)
E A

UHZMKATOP 3Hepriv AechopMaLvm (3Heprus nornoTutens) G

KOHCTpYKLS COCTOUT 13 BbINOHEHHOTO 13 aycTe-
HUTHOW cTanu TpybuaToro koxyxa (A) onpeaeneH-
HOro pa3mepa, B KOTOpbIV C ONpeaeneHHoN curnon
3anpeccoBaHbl KoHMYeckue aucku (B). B TpyGuatbin
KOXYX BMOHTUPOBAHO HenoaBWkHOe ocHosaHwe (C),
C coeauHUTenbHbLIM yiukoM (D). Mepegaya yeunui Ha
BCt0 COOPKY OCYLLECTBNSAETCS C NOMOLLbI0 Yropos (E)
W wroka Tonkatens (F).

Ecnu uHammnyeckoe ycunie NpesbillaeT cuny
3aNpPecCoBK KOHMYECKUX AUCKOB, MCK NOA Harpys-
Koil nepemelLaeTcs Briepes 1 paclunpseT TpyGUaThIi
KOXyX. TeM cambIM NMpUCOEANHEHHBIE KOMMOHEHTbI
3aLLMLIAIOTCS OT M3BBLITOYHBIX Harpy3ok nNyTem npeoo-
pa3oBaHWs BO3AEHCTBUS B 3HEPIM0 AethopMaLni.

§

[kH]

HATPY3KA
B

Ceptudmkauma Ha pyHKLUMOHANBHOCTb
MornoTutenu sHeprun LISEGA npoLunm ncyepnbisa-
toLLe MPOrpaMMbl UCMbITAHNA 4151 NOATBEPKAEHUS
(hyHKLMOHaNbHON HagexHocTu. Mx 6esonacHocTb ™
SIBHO MPOSIBUNACH B MHOMOYMCIIEHHbIX UCTbITAHMSX a0l
C OMHAMWUYECKAM 1 CTATUYECKIM HaNPsHKEHWEM, @
TaKXKe B UCMbITAHNSAX Ha rPY30NOLbEMHOCTb.

d 1
xon [mm]{

M3amepeHHas 3agucumocmb cusibl om
nepemeuw,eHus npu nepuoduquKux

B npouecce 3kcnnyartayun nornoTuTenn aHep- Haepy3kax > HOMUHaITbHOU Haepy3ku

TN He Tpe6ymT TeXHU4ecKoro chny)KMBava n
JKcnnyaTaynoOHHbIX UCNbITaHWMN.
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Pexxum paboTbl U Ha3Ha4YeHue

Baskoynpyruu gemndpep tuna 3D

[nHamuyeckue Harpyskm,
BO3HMKaloLLMe U3-3a Mexa-
HUYECKMX, TMapOANHAMK-
YEeCKMX W APYIUX BHELLHNX
NPVYUH, MOTYT CePbE3HO
noBpeanTb TPYGONpPOBOAbI
1 Bpyrue KOMMOHEHTbI 3NeK-
TpocTaHumu. Baskoynpyrue
pemncepbl MOTYT 3Ha4M-
TeNbHO YMEHbLWWTb TaKue
BMGpauuu.

KoHcmpykyus 8s13koynpy2020
demncpepa LISEGA

N
paccesHHas | nepeme-
| 3Heprus
B S

i

(mmanasoH cmeLLeHus)

lucmepe3suc es3koynpy2o20
demnchepa

3.13

Bm6pau,vm BO3HMKAIOT NO NPUYNHE BHYTPEHHNX
BO30e/CTBUIA U3-32 MEXAHUYECKUX UMK rmapoaun-
HaMM4eCKMX NpoLLeCCOB UK MO NPUYNHE BHELLHNX
BO30e/CTBUIA, TaKuX Kak BETPOBbIE HArpy3Kku, Bu-
6pauMM, BbI3blIBaEMbIE [IBMXXEHMEM TPaHCNOPTa UK
3EMIIETPACEHNUSA.

HegonycTumo BbiCOKMe BUOPALWM MOTYT Bbi3blBaTh Ce-
pbe3Hble NoBpexaeHus TpybonpoBoaos. Vx Heobxoau-
MO 3aLUMTUTb C MOMOLLbHO CNeLmMasnbHbIX KOMMOHEHTOB.
Uto0bl n3bexaTb HanpshkeHWin BO BceM TpyOonpoBo-
€, NEPEMELLIEHNS MPY TEMNEPATYPHOM pacLUMPEHNM
MOXXHO OrpaHi4M1BaTh ML MAHUMATTEHO.

Bsiskoynpyrvie Jemndepbl Ha NpaKTyKe JoKa3ank CBOt
CMOCOBHOCTb HAAEXKHO 3aLLMLLATE TPYGOMPOBOAL! 1
YCTaAHOBKYA. B 4aCTHOCTI, C NOMOLLbHO TaKuX Aemrl-
(hepoB MOXHO YMEHBLLUMTL BUGPALINK, Bbi3biBagMble
BHE3aMHbIMM M KOBLIMIA HArpy3Kkami, 0 MPUEMIEMOrO
YPOBHSI.

Bsskoynpyeuli demncbep ¢ mpaHc-
nopmHbMu ckobamu 6e3 npedsapu-
MenbHO20 CMEWeHUs!

Bsskoynpyeuti demnchep
¢ npedgapumesnbHo ycmaHo8eHHbIM
CcMewjeHuem

Bsaskoynpyrui gemncep
LISEGA cocTouT 13 Koxy-
Xa, 3aronHEHHOro BA3KOM
KUOKOCTBIO, KOTOpast He
NpensTcTByeT nepemeLLe-
HWIO COEAMHUTENbBHBIX MANT
OTHOCUTENbHO [pYr pyra, W, B TO e Bpems, Aemn-
chvpyeT B1bpaLM BO BCEX HanpaBeHsIX, paccenBas
KMHETUYECKYIO SHEPTUIO (MEPEXOAALLYIO B TENNO).

Bsaskoynpyrve aemndepb! npeaHasHayeHb! Ans
BOCMPUSITAS TOMBKO AWHAMUYECKNX Harpy3oK, He CTa-
Tudeckux. Npu aTOM cuna conpoTuBneHus femndepa
MpOMopLMOHasbHa CKOPOCTM U YacToTe BUGpaLyii.
LISEGA npeanaraeT XuakocTu ¢ pa3nuyHbIMM Xa-
paKTepuCTUKaMn AemMncupoBaHIs B 3aBUCHMOCTM OT
3aflaHHbIX TeMneparyp NpUMEHEHUs 1 4acToT.

@O@ coegnHUTENbHbIE NNUTHI
3aBojckas Tabnuyka
MHOMKATOP NOMOXEH!S

MblNe3aLMTHbIA KOXYX, He TpebyloLui
TEXHUYECKOrO 0BCTYXMBAHWS

TPaHCMOPTHbIE CKOBbI
BHYTPEHHsIs pe3bba M16 ans
TPaHCMOPTUPOBKA

[manasoH Harpy3ok ot 2.5kH go 100kH

O® 06

AnanasoH YacToT o 35y
Anana3soH Temnepatyp ot — 10°C go 80°C

NN NS

[ManasoH nepemeLyeHust 1o 50Mm




OrpaHVI‘-II/ITEHVI XNbICTOBbIX HEpEMeI.I.I,eHVIﬁ

Tpy6 Tvna 3R

OrpaHuyuTeny XnbICTOBbIX NepeMeLLeHmI
OrpaHUMTENM XIbICTOBBIX NEPEMELLEHUI NPECTABNSIOT
coboit creLmanbHble KOHCTPYKLMW B 06nacTv AuHaMUIeckmx
onop Tpy6onpoBozoB. Hapsigy ¢ nornoTiTenem aHeprum
TMna 32, Tvn KOHCTPYKLMM ¢ U-06pasHbIMu XoMyTamu 13
KPYrmoro CTansHoro npodunsi NOATBEPAVI CBOH BbICOKYIO
3 eKTUBHOCTb, 0COBEHHO NPM BLICOKUX Harpy3Kax.

OrpaHnuuTeny XMbICTOBBIX NEpeMeLLeHNit TPy MCTIonb3y-
H0TCS! IOBCEMECTHO Ha YCTAHOBKaX aTOMHOi SHEPTETUKY U
npeaHasHayeHbI st MTHOBEHHOTO MOTTIOLLEHNS! KUHETUYE-
CKO1 3HEPrA NPy paspblBe TpyGONpOBOAa B aBapUitHbIX
ycrnosusix. [ing 3T0ro Cry4ast UCTIoNb3yIoTCA NnacTuyeckue
XapaKTepUCTUKV OXBaTbIBaKOLLYX TPYOY cTanbHeix U-06-
pasHbIx XoMyToB. OHY NpefHa3HaueHb! Ans BOCTPUSTUS
PACYETHbIX AMHAMUYECKUX HArPY30K.

OrpaHnyuTenm XmbICTOBBLIX NEPEMELLEHIA KOHCTPYUPYHOTCS
B COOTBETCTBUM C PaCYETHBIMI NapaMeTpamu 3akasduka u
npou3BoasTes komnanuel LISEGA B kauecTse cnewpanbHbix
KOMMOHEHTOB.

OrpaHuuuTeny XnbicToBbIX NepemeLLeHIit Tpyb SBnsoTCs
BaXHbIMU MPESOXPaHUTENBHBIMI SNEMEHTaMI 1 NO3TOMY
[OITKHbI COOTBETCTBOBATb CTPOrMM TPeBOBAHMSM K Ka4ecTBy
B OTHOLLIEHUM KOHCTPYKLIM W NPOU3BOACTBa. B xode coTpya-
HIYECTBA CO MHOTMMM COBPEMEHHBIMM aTOMHbIMY 3M1EKTPO-
craHupamu LISEGA nonHocTbIo oka3ana CBOto BbICOKYH
KOMNETEHTHOCTb B Chepe NPOU3BOACTBA STUX KOMIOHEHTOB.

Harpyxetie

3HEpIS
fedopmanum

YonuHeHue
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Pexxum paboTbl U Ha3Ha4yeHue
OuHamunyeckue TPyOHbLIE XOMYThI TUNOB 34, 36, 37

B cnyyae AMHamu4eckmx onop
HeobX0AMMO TaKkke obpalaTh
NpUCTanbHoOe BHUMaHMe Ha
KOHCTPYKLMIO TPYOHOro XoMyTa.
HecmoTps Ha ncnpaeHoe yHk-
LIMOHNPOBaHME OCHOBHBbIX KOM-
MOHEHTOB (XKECTKMX Pacnopok,
YAapHbIX CTONOPOB, NOrNOTUTE-
el aHeprum), hyHKLMOHMpOBa-
Hue BCell CUCTEMbI MOXET ObITb
NocTaBneHo NoA yrposy u3-3a
HenpaBUNLHO NOA00PaHHbIX
TPYOHbIX XOMYTOB.

Xomym ¢hpuKyUOHHOU nocadku
(cmamuyeckutl)

NpOTUBOCABUIO-
Bas LWNOHKa

Tun 36 ¢ coukcupyrowiels wnoHKou
muna 3L

3.15

Ha3sHaueHue

Mpu BICOKMX TeMNepaTypax W/unu B Te4eHe ANNTENbHOMO
BPEMEHH, XOMYTbl C GhUKCaLelt 3a CHET TPEHUS He MOryT
HafIeXHO NepeaaBaTb AVHAMUIECKUe HArpysKkn, Aaxe npu
huKcaLym ¢ HaTsKeHMeM ¢ MoMOLLbto 6ONTOB, 13-3a MoN3y-
4YeCTu MaTepuanos (ycTanocTu Npu ANNTENbHOM 3kCnnyarTa-
umm). faxe 6oNTOBbIE COBANHEHNS HECTAHAAPTHO BONbLUMX
pa3MepoB, KOTOPbIE MOTYT B HEKOTOPbIX OBCTOATENLCTBAX
nnoTHo obxumath TpybonpoBOZ («TPYOHbIE 3aXUMbI»), He
ABNSAIOTCA peLLeHreM npobnembl.

®m  TUNKUYHOI OIKOKON ABNAETCA CIIMIKOM «MSArKas»
KOHCTPYKLMS XOMYTa, PN KOTOPOW He [JOCTUraeT-
¢ HeobxoaMMast KeCTKOCTb

m  Heobxoaumo Takike 00paTMTL BHUMaHWE Ha NnoT-
Hble, 663 3a30pOB, COEAMHEHUS C XOMyTaMM

m  Yro0bI npeaynpeanTb BOIMOXHBIE OrpaHUyeHusA
DBUXeHMs1, HeoOX0aUMO 00ecneynTb AOCTAaTOYHOE
NPOCTPAHCTBO ANs NONEPEYHOro NepemelLeHns
XOMYTOB B CNyyae nepemeLLeHus Tpybonposoga

[ns nepegaum anHaMUYECKNX Harpy3ok TpebytoTes
XOMYTbI, CMOCOOHbIE K BOCTIPUSTUIO U Nepeaaye AvHa-
MUYECKIX CUM. [IHAMUYECKUE CHMbI BO3HUKAKOT W3-3a
nepeMeHHbIX Harpy3ok. Takum 0bpa3om, nepemeLLeHie
MOXET BO3HUKATb BCNIEACTBIM 3KCLEHTPUYHO AEMCTBYHOLLNX
cnn. Mo3Tomy AMHAMUYECKII TPYBHBIA XOMYT AOMKEH
(uKcnpoBaTLCS 3a cYeT (hopMbl (MIMETh Na3 4 LUMOHKM),
u4T0ObI M3bEeXaTh NPOBOpa4MBaHMS. Takum 0bpasom obe-
CMeYMBaOTCS ONpeaeneHHbIe, NoAAatoLLMecs NPoBepke
ycnoBuA. [1poBepka 3TUX YCIOBUI HAXOZMUTCS B 30HE
OTBETCTBEHHOCTY MPOEKTVPOBLLMKA TPYBOMPOBOAOB.

q)VIKCVIpleLI.WIe LUNOHKN YOEePXMBaOT AUHaMU4ECKME
pr6HbIe XOMYTbl B NMONOXEHWM paC4ETHOrO [AencTBIS cun
W HaxoaATCa B NPAKTUYECKN HEHaNPsXeHHOM COCTOAHUN.
I'Ionepequle CUNbl HE BO3HMKAKOT B ClyYadx AMHamu4e-
CKOro HarpyxeHus, TaK Kak Cnbl TOEHUA MEXIY pr6017l n
XOMyTOM ofecneynBaloT HaiexHoe MO3NLINOHNPOBAHKE.

HanpsixeHue B CBapHOM LUBE MUHUAMATBHO, MOCKOMbKY,
HECMOTPS Ha ManeHbkve pa3mepbl, Ha (UKCHpyloLLe
LUMOHKI He [ieiCTBYIOT BonbLume cunbl. Kak npasuno, oHm
coctasnsitoT MeHee 35% OT npedena Teky4ecTn (Hmke npe-
Aena [nUTenbHoWM NPOYHOCTY NPY NON3y4ecTy) Ans cryyas
HarpyxeHust H (ypoeHb A/B), B COOTBETCTBUY C [OMYCTH-
MbiMu 3HayeHusiMn ASME v DIN. ®ukenpyiolme LuNOHKK
LISEGA moxHo BbiBpaTh 13 Tabnuubl Ha cTp. 3.44.

[lnHamuyeckue TpyGHbIE XOMYTbI TUNOB 36, 37

Y106kl JOBUTHCS ONTUMANBHOTO PELLEHUS NS KaXAoro
Cnyyast 1, B TO e Bpems, Hanbonee BnaronpuaTHbIX cooT-
HOLLEHMIA hyHKUMOHaNbHoCTY 1 Beca, LISEGA npegnaraet
4 CTaHZAPTHBIX KOHCTPYKLM.

Tabnuup! BbIOOpa KnaccuguLMpoBaHb! B COOTBETCTBUMN

¢ fmametpamu Tpy6. OBbosHaYeHIe TNa HeobXoaUMoro
XOMyTa MOXHO y3HaTb MO J1ana3oHy TeMnepatyp 1 gony-
CTUMbIX Harpy3ok. Mocne aToro HeoBXoAUMOo NPOBEPUTL
1o YepTexam MOHTaxHble pasmepsl. Ocoboe BHUMaHME
HeobxofMMo 0BpaTUTL Ha NPUCOBANHEHNE YLLEK K XECTKIM
pacnopkam, yapHbIM CTOMOpam 1 MornoTUTENSM 3HEPTAM.
Ecnu ctaHgapTHoe WrndToBoe coeamnHeHne d1 He nog-
XO[WT, MOXET ObITb NOCTaBNEHa pyrast npuBapHas ckoba
Tuna 35. Pasmep xomyTa E n3MeHsieTcs B COOTBETCTBUM C
MpUBEAEHHON Hxe Tabnuued.

Ecnu B 3aka3e HeT cneumanbHbIX YKasaHui, coeau-
HeHue co ckoboli ycTaHaBnMBaeTCs Takum 06pasom,
4TOObI HanpasneHne MakCUManbHbIX YrnoBbIX OTKIO-
HeHWil COBNaAano ¢ HanpaBneHnem ocy Tpyobl.

A

Tun 37 .. .1/2/3/4/5/6

A

Tun 36 ... .1/2/3

Tun 36 .. .4/5 Tun 37 ...7/8/9
o MaKcUManbHas rpynna Harpy3ok Ans AUHaMUYECKUX
% TPYBHbIX XOMyTOB
8. 1,2 3 4 5 6 7 8 9
E3
28
85 YmeHbLueHne pasmepa E AE
1,2 0 4 10 20 45 60 85 125
3 0 6 16 41 56 81 12
4 0 10 35 50 7% 115
5 0 25 40 65 105
6 0 15 40 80
7 0 25 65
8 0 40
9 0

YmeHbuierue pasmepa duHamuyeckux xomymos munos 36 u 37 Emax
npu 8b160pe COEOUHEHUS MeHbLIEU epynnbI Haepy3oK, YeM Mo, Komopoe
npedcmasreHo 8 KOMOHKE «Makc. 2pynna Haepy3ok» 8 mabnuuax ebibopa.



[Ins ncnonb3oBaHus B coCTaBe onop Tpy6onpoBoaos CneuuanbHbIe KOHCTPYKLUMN

U3 ayCTEHMTHbIX CTaned, TpyGHbie XoMyTsl MOTYT BbiTb B oTzenbHbIX cnyyasix B JONONHEHWE K AMHAMUYECKUM
YKOMNIIEKTOBAHbI MPOKIaJKaMY U3 HEPXABEIOLLEN CTanu U3 xoMyTaM TUMOB 36 1 37 peKOMEHAYITCA CrieLanbHble
marepuana 1.4301 (X5 CrNi 1810). 31 nnacTubl He0BX0-  koHCTPYKLMK. B YACTHOCTH, CTAHAAPTU3MPOBAHHbIE KOH-

JIMO 3aKa3bIBaTb OTAEIBHO, CM.CTP. 4.7. CTPYKLWMW 1 METOAbI PacyeTa NoATBEPAUNM CBOK BbICOKYIO
3 (heKTMBHOCTb MK NapannensHoM 1 YrmoBoM pacnomno-
AvHamuyeckue Tpy6HbIE XOMYTbI KEHUM AVHAMUYECKVX KOMTOHEHTOB. CneyuansHas KOHCMpyKuUs muna

37 co wmughmom npusapHoli ckobbI,

anA craTu4ecKux cnyvyaeB HarpyxeHusa
HanpaesneHHol no ocu mpy6bi

YcTaHoBMEHHbIE AOMyCTUMbIE Harpy3k (B Tabnuuax Bbibo-
pa Ha cTp. ¢ 3.29 0 3.43) paccumTaHbl Ha aKkcnnyaTaLuio
1Py SUHAMUYECKX Harpy3Kkax Ans YAapHbIX CTOMOPOB 1
KECTKMX Pacmopok B COOTBETCTBIM C A1aNa30HOM Harpy3ok
Ha cTp. 3.10.

[luHamudeckme TpyBHbIE XOMYTbI MOTYT Takke NoABepraTh-
CS1 NOCTOSIHHOMY CTaTU4YeCKOMY HarpyXeHuto. B atom
CNy4ae, yCTaHOBMEHHbIE AOMYCTUMbIE HaMPSHKEHNS YMEHb-
LIAKTCA B COOTBETCTBIM CO CrieayHoLLer Tabnuuei;

[onycTumoe NocToAHHoe

pacyeTHasi TemnepaTypa
pacTarnsaroLee HanpsxeHue
0 350°C 100%
351°C-450°C 100%
451°C-500°C 80%
501°C-510°C 80%
511°C-530°C 65%
531°C-560°C 55%
561°C = 580°C 65% ™n 35 7n 39 ™n 34
581°C-600°C 60% LT CreLvanbHas KoHCTPYKLS

LuHamuyeckuti mpy6Hb It xoMym muna 34 ¢ ydapHbiMu cmonopamu
U 02paHuyumensMu nogopoma.

3mu daHble coaracylomes ¢ NPOYHOCMLIO 8 YCrIoBUSIX NOM3ydecmu
80 8pemeHHom usmepgare 0o 200000 ¥ npu memnepamype = 450°C.

un 34

CnieupanbHasi KOHCTPYKLyS

opusoHMarTbHb I 0cesoli ynop ¢ xecmkoll pacnopkoli muna 39 u mpy6HsIM XoMymom muna 34, exroyas 6oKosble 6cmaeku
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[OvuHamnyeckue TpyOHbIE XOMYTbI

Tun 34

[OvHammyeckue HanpskeHns
4acTo BO3HMKAIOT MO Hanpae-
NeHuto ocy TpyObI (Hanpumep,
13-3a BNMAHUSA YAAPHbIX
Harpy3oK unm gpyrux hopm
Bo3aencTBUS). YToObI
MOTMOTUTb 3TW Harpy3ku Obin
paspaboTaH cneuuanbsHbIi
[AUHaMWUYECKUIA XoMyT TUna 34.

Tun 34 8 kayecmee 0ceso20 ynopa ¢
60K08bIMU 8CMasKamu

Tun 34 ¢ ydapHbimu cmonopamu muna
30 u oepaHuyumensmu nosopoma

Tun 34 ¢ epawarowumucss omeepcmu-
amu 0ng yangh u ydapHbIiM Cmonopom
muna 30

347

[pun BEpTMKANbHOM W FOPU3OHTarNbHOM pPacnonoxe-
HWK TpyObl CnewumantHble XOMYThl BCE Yalle UCMoNb-
3YKOTCS ANS YETKOrO NO3MLMOHMPOBaHUS TpyDo-
npoBoAa, a Takxke Ans BOCNPUATUAS AUHAMUYECKMX
HanPSLKEHMIA, JENCTBYIOLLMX MO ock TpydbI. Mpn aToM
BO3HMKatOLLME Harpy3sKku LOMKHbI BOCIPUHUMATLCS
MpW YCNOBIUW NMIIOTHOTO COEANHEHNS C TPyOonpoBo-
Jom (uandamu). ns atoro LISEGA paspaboTana
OMHaMUYecKnin XoMyT Tuna 34.

Tun 34

OcHoBOM A1151 9TOM KOHCTPYKLMM NOCAYXWUN AABHO 40-
Ka3aBLUMi1 CBO 3Gh(hEKTMBHOCTL KOPOBYATLIN XOMYT
Tuna 46/48. BocnpusTie Harpysku B AMHaMUYECKOM
XOMyTe Thna 34 Npou3BOAUTCS C MOMOLLBIO YCUNEH-
HbIX NonepeyHbIX 6anok ¢ npuBapHsIMU ckobamu
Tuna 35 Ans coenHeHUs C OCHOBHbIMU AUHaMUYe-
CKuMU komnoHeHTamu Tunos 30, 32, 39.

KoHcTpykuus
ﬂﬂﬂ KOHCTPYMpPOBaHMA ONHAMUYECKNX XOMYTOB TUNa
34 OOJTKHbI ObITb U3BECTHbI cnegyroLline napameTpbl.

Harpyska (AMHamuyeckas, ctaTuyeckas)

Temneparypa Tpy6onpoBoaa

TOMNLUMHA U30NALUK

paccTosiHue Mexay TAramu

pa3mMep ¥ OpUeHTaLus NPMBapPHbIX CKOO

Tina 35

pa3mepbl Land

gonycku ans uand

NonoxeHue (ropu3oHTanbHoe/BepTUKaNbHOE)

OCHOBHbI€ NPUCOeANHEHHbIE KOMMNOHEHTbI

(Tunbi 30, 39, 32)

® B CJlyyae HeoGX0AUMOCTH, OFrpaHNYUTeNb
nosopoTa/pazmepbl Na3oB

® B cCJlyyae Heo6XxoAUMOCTH, GOKOBbLIE BCTaBKM

B cBAsn c LWWMPOKNUM Anana3oHOM BO3MOXHbIX
KOMOMWHaLmii 1 pacyeTHbIX NapamMeTpoB, AUHaA-
MUYeCKne XoMyThbl TUNa 34 KOHCTPYUPYHOTCA
MHOUBUAyanbHO no TPE6OBaHVIIO 3aKa3yuka.

Tun 34 ¢ ydapHbimu cmonopamu u ycmpoticmeamu 05151 hukcayuu
NomnoxeHusi

®dukcaumsa nonoxeHuns

Mepbl M0 rkcaLm NONOXEHNS UCKITIOYAIOT NOBOPa-
UMBaHME XOMYTa OTHOCUTENbHO TPYBbI (BOKPYT OCH
Land). YcTpoicTso Ans gukcaLmm NonoxeHNs He
ABNSETCS AMHAMUYECKM HanpsikeHHbIM. OHo npea-
cTaBnsieT coboi UnW Nasbl B OTBEPCTUSIX MO Liandb!
NN BONOSTHUTENBHbIE NNACTUHBI.

Tun 34 ¢ dononHUMenbHbIMU has3amu

Tun 34 ¢ dononHUMeNbHbLIMU NAacMuUHaMu



Tpy6onposod 3awuiyeH ydapHsbiMu cmonopamu muna 30, npucoedUHeHHbIMU K XoMymam muna 36
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YaapHble cTonopbl
Tun 30

YnapHble cTonopbi

Tunbi o1 30 18 16 go 30 03 12
CepuitHas cTaHgapTHas
KOHCTpyKUWs. [ocTaBka co
cknaga.

Vcnonb3ytoTcs TONbKO Koppo-
3OHHOCTOKe MaTepuarb.

CoeanHUTENbHbIE YLLIKM, C CO-
e[MHUTENBHON pe3bbolt (Ma-
Tepuansl P250GH, C45E+QT,

S355J2, A668CI. C/F, SA299), COEANHUTENBHOE YLLIKO yKasaTenb nepeMeLLieHIs
CMOTPOBOE CTEKIO
ranbBaHN4YECKM OLMHKOBAHbI. 3aBoyickas Tabnmyka (NpoBepka XnAKocTy)
LIapHUPHOE 3aLLMTHBIN KOXKYX
CcoefIMHeHIne MOPLUHEBOTO LUTOKA
| &
s : [ I
S L
— F
E© {

3018 16 3 4.0 100 54 10 220 320 18 15 9 1.9
3038 16 8 10.6 100 70 12 315 415 50 20 10 4.3
303916 8 10.6 200 70 12 410 610 50 20 10 5.7
3042 16 18 2319 150 85 15 395 545 58 22.5 12 8.3
304316 18 23.9 300 85 15 545 845 58 22.5 12 12
305213 46 61 150 135 20 445 595 65 30 16 20
305313 46 61 300 135 20 595 895 65 30 16 29
3062 16 100 141 150 170 30 535 685 100 45 22 37
306316 100 141 300 170 30 685 985 100 45 22 51
307216 200 267 150 200 50 615 765 130 60 35 61
307316 200 267 300 200 50 765 1065 130 60 35 78
3082 16 350 472 150 270 60 730 880 165 75 44 122
308316 350 472 300 270 60 880 1180 165 75 44 147
309213 550 735 150 300 70 760 910 165 105 49 175
309313 550 735 300 300 70 910 1210 165 105 49 207
3002 12 1000 1335 150 390 100 935 1085 240 147 70 390
300312 1000 1335 300 390 100 1085 1385 240 147 70 460
(@ Cm. TexHnueckue xapaktepucTuki, Tabmuiia: «[onycTimble (@) pv 3ameHe wanenuit APYrvX NPOUIBOAUTENEH, PasMepbl COMHe-
Harpysku» (cTp. 0.6) n «MpuBapHbie ckobbi» (p. 3.22). HIS, TaKie kak [uameTpbl WTUGTOB W ANMHbI YLLEK, MOrYT ObiTb

; a[anTUpOBaHbl K CYLLECTBYHOLLUAM KOHCTPYKLUSIM.
(2) O6lenpuHsTan pacyeTHas Harpyska Ans 3eMNETPACEHNN 1

MOXOXWX CryyaeB HarpyxeHus. Cm. Taike TexHudyeckve (B B cnyyae HeoBXOMIMOCTH MOTYT NOCTABRSTLCS YAapHbIE
HaHHble 3aKa3a: XapakTepucTukm Ha cTp. 0.6. CTONOPbI ¢ 6ONEe ANMHHbIM XOTOM.
yRapHeii cronop Tuna 30..... (@ Emn= BAABNEHHbI NOPLIHEBOI WTOK (&) BO3MOKHOCTY 11O COBAUHEHMIO: CM. MaMETp WTUhTa NPUBAPHBIX
C 2 Np1BapHbLIMM ckobamm Emax = BbIABUHYTbI MOPLUHEBOIA LUTOK ckob Tvna 35 1w AUHaMU4eckvx TpyOHbIX XOMYTOB B rpynne
na 35 .. .. [Ing Toro, 4T06bI NOKPBITE GOMbLINE MOHTAXHBIE AMHBI, MOTYT MPOAYKTOB 3.
MapKupoBKa: ... 11CNONb30BATLCA MOHTAXHbIE yAnuHUTENN Tna 33 (cTp. 3.21).
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YaapHble cTonopbl

Tun 31

coeuHnTeNbHoe
yuko LLIapHUpHoe
coefiuHeHve

L

@ = ykasatelb nepemeLLeHns @
!
' 3aBopckas Tabnnyka

KnanaHbl

yKkasaTenb YPOBHS XUAKOCTH

- R #.
o £®

3198 16 550 735 100 240 70
319916 550 735 200 240 70
3108 16 1000 1335 100 330 100
3109 16 1000 1335 200 330 100
312816 2000 2660 100 440 120
313816 3000 4000 100 540 140
314816 4000 5320 100 580 160
3158 16 5000 6650 100 630 180

(D Cwm. TexHuueckvie xapaktepucTuku, Tabnuua: «JonycTimble
Harpy3kuy (cTp. 0.6) 1 «[MpuBapHble ckobbi» (p. 3.22).

(2 OBlujenpuHATas pacyeTHas Harpy3ka Ans 3eMIETPACEHMIA 1 NOXOKMX
cnyyaes HarpyxeHus. CM. Tatoke TeXHUYeckue XxapakTepucTUK1 Ha
cTp. 0.6.

Y0apHbIii cmonop muna 31 cneyuarnbHol KOHCMPYKYUU

620
735
765
880
870
1020
1050
1140

105
105

140
140
160
200
245
290

49
49
70
70
85
90
105
105

720 95 90 310 115
935 95 90 310 145
865 120 110 385 145
1080 120 110 385 200
970 160 155 450 150
1120 190 180 620 100
1150 205 200 585 255
1240 230 220 670 205
Emin = BA@BNEHHbIA NOPLUHEBON LUTOK
Emax = BbIABMHYTHIM MOPLUHEBON LUTOK
Lmax npn 80°C.
KoHCTpyKuvs uHavkaTopa nepemeLLeHis Ans uanasoHa

nepemeLLienns 8 (xog 100 mMm).

152
181
285
338
648
968
1300
1750

YoapHble cTonopsl
Tunbi 31 98 16 go 31 58 16

YpnapHble ctonops! Tvna 31
CKOHCTPYMPOBaHbI cnewy-
anbHo Anst BOCMpUATUS
0Co6eHHO 6OMbLUNX HArpy3ok.
[penMyLLECTBEHHO OHN
ucnonb3ytotcs Ha ASC ans
3aLUMTbI NAapOreHepaTopoB 1
OonbLumnx Hacocos. OObIYHO,
113-3a 04eHb OrPaHNYEHHOrO
NPOCTPaHCTBA AMNs MOHTaXa,
OHW KOHCTPYMpY'OTCA Nog 3a-
ka3 /151 KOHKPETHbIX YCMOBWIA.
MoaTomy Tabnuua Ha aTon
CTpaHMLE CNYXMT OCHOBHBIM
OPWEHTUPOM AMSt HAYanbHOTO
MPOEKTUPOBAHWS.

Kopnyc u coenHuTenbHbIE
YLLUKM NPOU3BESEHbI U3 Hepxa-
BetoLLe CTani NoBbILLEHHOM
MPOYHOCTH.

[JaHHble 3akasa:

yAapHbli ctonop Tuna 31 .. ..
C 2 NpuBapHbIMM ckobamm
Tuna 35 .. ..

MapKMpoBKa: ...

(& BO3MOXHOCTM MO COBAMHEHMIO:
CM. iameTp WTUdTa NpyBapHbIX
ckob Tna 35 unu AMHaMUYECKUX
TPY6HbIX XOMYTOB B rpynne
npoLyKTOB 3.

YdapHble cmonopbi muna 31 LISEGA
OCHaWeHbI 3aMeHAeMbIMU KrTanaHamu
01151 nposedeHust IKCnTyamayUoHHbIX
ucneimaHut Ha Mmecme.
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MoOHTaXHbIe YANTMHUTENN
Tun 33

MoHTaxHbIe yANUHUTENK
Tunbi ot 331818 no 330312
CepuitHas cTaHgapTHas
KOHCTPYKLMS.

MoHTaxHble YAnMHUTENM TUna
33 ucnonbaytoTcs, ecnv Tpe-
BytoTcs 6onblume 3HaYeHNs
MOHTAXXHOW AJIMHBI.

MoHTaXHbIE YATMHUTENM
MPUCOBAMHSIOTCS K TOPLY
YAAPHOro CTONOPa Ui Moro-
TUTENS SHeprun. C MOMOLLbH

MUHUManbHasa rny6v|Ha BBUHYMBAHUSA

N Tpyba yanuHuTens
pe3b0OoBbIX COENHEHMI Ce-
PUAHOMO NPOU3BOACTBA MOXHO LIapHUpHOE CoeanHEHe
Mnerko caenarb nepexop ot )
CTaHAaPTHbIX COEAMHUTENb- e r KOHTpralika
HbIX YLLEK K MOHTaXHbIM e | -~}
YOMHATENAM. OTO OTHOCUTCS l{{ N - i — I I _lT_
TaKkKe K creuyarnbHbIM coean- NI 7 | i I -...,E
HEHMsM, KOTOpble 0COBEHHO | N SE——— Df ‘
YAO06HbI MK 3aMeHe 13aenuil i Y el
. @d;
APYTVX NPOU3BOAUTENEN, TaK \ =9 ]
kaK Takum 06pa3om MOXHO - . A0 —— L+375
MPOAOMKATb MCMOMNb30BaTh o
CYLLECTBYIOLLME COBANHEHMS T E
Ha nnowjaake. bonee nogpo6-
Hy}0 MHGOpMaLMIO 0 cnocobax
COeAMHEHNS cM. Ha cTp. 3.6.
Heobxopuwmo nsberath 331818 3 100 240 10 25 445 760 205 520 0.80 0.39
MPEBLILIEHNA MAKCAMAILHOTO 53 55 4g 8 10 35 12 30 515 760 200 45 100 055
ronepeoro YITIOEOTo OTHIO™ 333018 8§ 200 460 12 30 660 690 200 250 100 055
HEHNS, aBHOrO £ 6°. 334218 18 150 412 15 35 617 175 205 763 160 0.75
334318 18 300 635 15 35 840 930 205 295 1.60 0.75
Matepuan: 335213 46 150 455 20 49 720 1405 265 950 3.70 0.73
Tpyba P355NH 335313 46 300 680 20 49 945 1180 265 500 370 0.73
336218 100 150 510 30 64 780 1900 270 1390 6.00 2.00
LwapHupHble  P250GH 336318 100 300 735 30 64 1005 1700 270 965 6.00 2.00
coeanHerns C45E+QT 337218 200 150 560 50 83 875 2415 315 1855  12.00 3.20
S355J2 337318 200 300 785 50 83 1100 2040 315 1255 12.00 3.20
42CrMod+QT 338218 350 150 640 60 102 1030 2400 390 1760 22,50 475
338318 350 300 865 60 102 1255 2320 390 1455 2250 475
15 1155 1670 485 1000 41.00 550
339213 880 10 670 70 7 671 2870 1001 2200 4450 720
15 1380 1695 485 800  41.00 550
339313 550 300 895 0y 1696 2795 801 1900 4450 7.20
330212 1000 150 770 100 160 1415 2300 645 1530 92.00 950
Retanu 3akasa: 330312 1000 300 995 100 160 1640 2325 645 1330 9200 950
MOHTaXKHbI YAMMHUTENb
™mn33 .. .. (D [inq nopuuHs B cpeaHem MonoxeHum. (3 BO3MOKHOCTM 110 COBMMHEHMIO: CM. AuaMeTp WncTa Npu-
L=..MM ans BapHbIx ckob T1na 35 unn guHammyecknx TpyOHbIX XOMyTOB
@ Bo3MOxHbI yCTaHOBOYHbIE pa3mepb 6ombLue Emakce. npu B rpynne npoayKToB 3.
rMAp. yAapHoro cronopa unm COOTBETCTBYHOLLIEM YMEHbLLEHWW AONYCTVMON Harpy3ku. Takoke
NornoTuTena sHeprun [LOCTYMHbI MeHbLLIE pa3mepb L 6e3 BO3MOXHOCTY perynnpoBky.
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[lpuBapHbLIe CKOOLI
™na 35

- T —== .
14 \ @ = = f T
@ B Eﬁ'f T
_ SR S {
,/ /, / /‘, / / ) I - A —
351913 3 25 32 12 10 30 95 42 13 0.2
352913 4 25 32 12 10 30 9.5 42 13 0.2
353913 8 30 37 12 12 34 10.5 46 15 0.3
354913 18 35 43 13 15 40 125 52 18 0.5
355919 46 54 54 15 20 50 16.5 65 27 1.0
356919 100 90 79 23 30 75 22.5 95 45 3.7
357919 200 110 100 25 50 90 35.5 115 55 79
358919 350 150 130 34 60 115 45 160 75 17.0
3599 11 550 180 230 40 70 155 50 220 80 410
350913 1000 390 310 58 100 212 72 305 100 132.0
352019 2000 520 320 65 120 245 87 320 135 215.0

(D Cwm. TexHnyeckue xapakTepucTukm, Tabnuua «lonycTimble
Harpy3ku» (ctp. 0.6) n «[MpuBapka ckoG» (kak nokasaHo
HIKe).

(@ Mocapka: H7 f8.

= B cnyyae Heo6xoAMMOCTH AN NOCTaBKM AOCTYMHbI NpMBapHbIe CKOObI / CKOObI C GONTOBLIM
coeAuHeHWeM GonbLlKX pa3mMepoB

351913 3.0 3.0 3.0
352913 3.0 3.0 3.0
353913 3.0 3.0 3.0
354913 3.0 4.0 5.0
355919 55 7.0 8.0
3569 19 75 9.5 1.0
357919 10.5 135 15.5
358919 14.5 18.0 21.0
3599 11 15.0 20.0 23.0
350913 14.0 17.0 19.0
352019 23.0 - -

Heobxoaumo Bceraa pacnonaratb NpUBapHbIe CkoObI
TaK, 4T0bbl MAKCMATbLHO A0MYCTVMOE YTIIoBOe
OTKIOHEHMe COBMafano C HanpaBneHeM HanbomnbLLEro
TEMNNOBOrO PaCLLUMPEHISt B MPOLIECCe SKCTyaTaLmn
(o ). MonepeyHoe YrrioBoe OTKIOHEH!E [ONYCTMO B
npefenax £6° (<3 ). Crieayet usberatb HeNPaBUIbHO-
rO pacromnoXeHsi MpKBapHbIX Ckob 13-3a TOro, YTO
BO3MOXXHOCTb [BVIKEHUSI CTAHOBUTCS OrPaHUYEHHON.

MuHMManbHas TonLLMHa CBapHOrO LUBA ‘a 47151 npuBap-

HbIX cko0 TviNa 35 3aBMCUT OT YITIOBLIX CMELLEHNN o U G.

B pacuetax npuH1Manoch AoMyCTMOE HampsikeHe
90 H/mMm2 B cnyyae Harpy3ki H (ypoeHb A/B).

[Tpn yBENMYEHUN YrTOBOTO cMeLLeHms o 40 90°,
FOMyCTUMbIE Harpy3ky COKpaLLitoTCs nprmepHo Ha 15%
MpY NOCTOSIHHOW TONLLMHE CBApHOTO LB

(anpn a=45").

[aHHble Mo JOMyCTUMbIM Harpy3kam NpeacTaBreHs! B
COOTBETCTBYIOLLE TabnMLIEN Harpy3ok (« TeXHu4eckue
XapakTepucTukuy, cTp. 0.6).

MpuBapHble CKOObI

Tunbl o1 351913 o 3520 19
CepuitHas cTaHaapTHas
KOHCTPYKLMS

OTOT KOMMOHEHT CKOHCTPY-
MPOBaH ANs COEANHEHMSI C
yAapHbIMW CTONOPaMM TUMOB
30 u 31, nornotutenamu
3Heprv TMna 32, XeCTKUMK
pacnopkamu Tvna 39, a Takke
ans Tunos 16, 20 n 27 u npea-
Ha3HaueH Ans KpenmneHus K
CTPOUTENbHBLIM KOHCTPYKLMSIM.

Ckobbl caenaHbl M3 XOpoLLo
CBapWBaEMOl YrnepoancTomn
cranu S355J2 1 TouHo noao-
THaHHbIX COEANHUTENbBHBIX
WITUGTOB U3 HEPXABEIOLLEN
cTanu.

[aHHble 3aka3a:
npuBapHas ckoba tuna 35 .. ..

Makc. yenosoe omknoHeHue, mun 35
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[lornoTutenb aHepruu
Tun 32

MornoTtutenb 3Hepruu, TUMbI
o7 321816 0o 3292 16
CepuitHas cTaHgapTHas
KOHCTPYKLWSL.

peryIMpoBKa CBOBOAHOro Xoga  MHAVKATOp MOTOLEHHOV 3Heprin

°©
perynipoBka 06LI.[eI7I ANVHbI MUHUMasbHasA rnyﬁvma BBUHYMBAHUSA -—i-

1
i
T
1
@D —=

\
[
=
1€

€BOBOAHBIN XOf (CTOPOHA CxXaTs) | {4 to CBOBOAHbI X0
j (cTOpOHa pacTsikeHNs)

@

HanbHOM Harpyskv yBenuum-

BaroLLanca cuna n cmelleHne 321816 3 5.0 0-20 0-20 5 10 300 85+ 50 18 15 9 0.8

PeoBpasyIoTCs B aHepro 323816 8 50 02 02 60 12 385 9550 50 20 10 18

AecpopuaLim 324216 18 50 025 025 80 15 440 125+75 58 225 12 36
(@ Makc. xon aedopmaLm B 325216 46 5.0 0-25 0-25 15 20 490 15075 65 30 16 11.5

HanpaBneHNsIX CKaTs  pacTs- 326216 100 6.5 0-25 0-25 130 30 575 16575 100 45 22 18.5

KEHNA. 327216 200 9.5 0-28 0-28 195 50 715 17575 130 60 35 47.0

328216 350 125 0-30 0-30 250 60 945  225+75 165 75 44 105.0

(3@ Pasmepsl «E» B cpeaHem nono- 329216 550 110 3anpocy

XeHWM cBO6OAHOTO Xoza

ty/t, v cpegHem pasmepe «A»

PEryAMpOBKM AnUHbI. Ecrn W3rotoBneHue nop 3aka3

to M3meHsieTcs, pasmep «E», CraHpapTHble KOHCTPYKLMK, NPpUBEAEHHbIE B Ta6J‘IVIL|,e

COOTBETCTBEHHO, YMEHbILAETC  BpiLLie, NPECTABNSIOT COBON TOMBKO YacTb MOCTaBNS-
W YBENMNBACTC. embix u3genuit. LISEGA MoxeT aganTvposath

@ BosMOKHOGTH 10 CoBMHe- M3LENVs K KOHKPETHBIM TpeGoBaHMSM 3aKasuuka.
HWUIO: CM. AnameTpbl LUTMCbTOB
MpUBaPHbIX Ck06 TUna 35 U B 0cOBEHHOCTM 3TO PacNpOCTPaHSAETCS Ha Te Crydan,
AVHAMWSECUX TPYOHBIX XOMYTOB 1y 10011 Harpy3KM 1 3HAYEHMS XOAA NPEBbILLAKT
B rpynne npoykTos 3.

CTaHOapTHbIE NapameTpbl.

[laHHble 3aKa3a:

nornoTUTENb 3HEPrN
™n32..16
t1=..Mm, D= ..MM
MapKu1poBKa: ...
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Baskoynpyrun gemndpep Tmna
3D .. 44-D

Baiskoynpyrui aemncpep, Kputepuu BbIGOpa 1 pa3mepsl

Tunbl ot 3D 03 44-D Mpu BbIBOPE BS3KOYNPYrMX Aemncepos HeObXoaMMO 0bpaTTb

po 3D H1 44-D BHVMaHyie Ha Temneparypy, npu koTopoii GyAeT akcnnya-
THpoBaTbeA Aemndiep. St aemndepbl OCTYMHbI Ans TeM-
nepatyp npumerenns ot 20°C fo 80°C, npu 3ToM pasnniHble ]
AemMncupyHoLLMe CPebl MOTYT 3KCMNyaTVpOBaTLCA B AMana-
30He Temnepatyp 10°C B kaxzaom cnyyae. Mo aToi npuunHe

. z ) BaXeH NPaBUINbHLIA BbIGOP TeMnepaTypb MPUMEHEHNS.

E-cpeg.

] BriGop pasmepa aemndepa 3aBUCHT OT HOMUHATHOM ‘
______ Harpyaku. [1st XONOAHOrO COCTOsSIHYS HEOBXOAMMO Y4eCTb
—— MpenBapuTENbHOE CMELLEHNE B TOPU3OHTANBHOM U BEpTUKANb-
s S 9 HoM Hanpaanein. [ins nemncpepos LISEGA cepum 44-D oHo
cocTaBnseT Ao + 40 MM B ropu3oHTanbHOM/ BEPTUKATbHOM

HanpaBneHnax.

- N ——— Heobxoavmo CTpemuTLCS K ToMy, |ToBbl Aemndep B pabodem 0O y ------ =
COCTOSHIM HAXOEWIICS B CPESHEM NOMOxeHum. 1robbl A0CTMHL

@
@

HY)KHOTO IEMICHMPYHOLLIENO COMPOTVIBTIEHYS, BIBKOYTIPYIVE AEM-

'
| a
(bepb! Mpu paboTe He AOMKHbI BbIXOMMTH 33 Mpesenb! . | ~
+ 20 MM OT cpeqHero nonoxeHus. Meped 3anyckom Aemndeps! o) : CB.,
HeoOX0aVIMO NpeBapUTENEHO HarpeTh A0 paboyeit TeMnepaTypb!. !
a
®  1uana3oH Harpy3ok: ot 2.5 kH go 100 kH
®  auana3oH vactot: go 35 'y
¢opmaumsa o npogykrax, (c uHTepBanom B 10°C) yka3aHHbIx pabounx Temnepartypax. Mpu 6onee Huakux
CHUXaKLWMX BUBpauumio, B CMeLeHue (XoNo[HOe COCTOSHME) OT CPeaHero 3HaYeHUsIX TemMnepaTypbl AeMndupytoLLee CONpOTUBNEHNE
€CTb B KaTanore npoaykuuun nonoxeus: o £ 40 mm (ropu:;o”'raano/BepTM. NOBbILLIAETCA. I'Ipl/l HeO6X0,U,|/|MOCT|/1 MOXHO 3aAatb 3KBWBa-
VICODA. KanbHo) NEHTHYI0 XeCTKOCTb (KH/MM) B BEPTUKANBHOM M TOPU30H-

TanbHOM HanpaBneHNaAXx.

(D BHyTpeHHsist peasba ans
TPaHCNOPTUPOBKM.

[laHHble 3akasa: 3D 03 44-D 25 240 270 215 8 34 14 - 16

N 3D 05 44-D 5 240 290 230 8 34 14 - 19
sjﬁk%n.%m%aemndmp 3D 10 44-D 10 240 340 270 10 38 18 M1 31

_ 3D 20 44-D 20 280 390 320 12 42 2 M16 51
MapkMpOBKa. ... 3D 30 44D 30 320 440 350 15 46 2 M16 84
HOM. HarpysKa : ...kH 3D 40 44D 40 335 470 380 18 46 2 M16 109
CMELLEHME: ... 3D 60 44-D 60 350 510 410 20 53 33 M16 149
X0 .MM, Yo .. .MM, Z: ..MM 3D 80 44-D 80 390 535 430 25 59 39 M16 191
paboyas Temneparypa: ...°C 3D H1 44D 100 405 580 460 30 59 39 M16 246

3D 03 44-D 25 15.7 12.0 10.2 9.1 8.3 .7 73 140 10.8 8.6 7.0 6.0 54 5.1
3D 05 44-D 5 27.8 211 18.0 16.0 14.7 13.7 129 237 18.3 14.6 12.0 10.2 9.1 8.6
3D 10 44-D 10 47.3 36.0 30.7 27.4 25.0 23.3 219 374 28.8 229 18.9 16.1 14.4 13.6
3D 20 44-D 20 89.3 67.9 57.9 51.6 47.3 44.0 414 940 72.5 57.8 47.5 40.6 36.3 34.2
3D 3044-D 30 1439 1094 93.2 83.2 76.2 70.9 66.7 148.7 114.5 91.5 75.1 64.2 57.4 54.1
3D 40 44-D 40 162.7  123.7 1054 94.1 86.1 80.1 754 2299 1774 141.2 116.2 99.2 88.7 83.6
3D 60 44-D 60 1894 1440 1227 109.5 100.3 93.3 87.8 2930 2258 180.0 148.1 126.5 113.1 106.6
3D 80 44-D 80 229.9 1748 1489 1329 121.7 1132 1065 3673  283.0 2256 185.6 1585 1418 133.7

3D H144-D 100 3402 2587 2204 1967 180.1 1676  157.7 5541  427.0 3404 280.0 2392 2140 2017
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Baskoynpyrue aemndepol
Tun 3D .. 33-L, 3D .. 55-L

Kputepum BbiGopa 1 pa3mepb!

Mpu BbIBOPE BA3KOYNPYTMX AEMNCEPOB BaxHa
Temnepartypa Ha Mecte akcnnyaraumu. Cepus 3D .. ..-L
pacCy1TaHa Ha UCToNb30BaHye B A1anasoHe Temneparyp
ot -10°C go +40°C. B aTom ananasoHe Temneparyp
Aemncep MYHKUMOHUPYET C OTHOCUTENBHO MOCTOSHHBIMA
XapakTepucTikamu. 3HaueHus Obinu onpeaeneHs! Ans
Temnepatypsl 20°C.

Boifop pasmepa aemnchepa 3aBIUCHT OT HOMUHAMNBHON
Harpysku. [Inst XonoaHoro COCTosHMS He0bXoaUMo
Y4UTBIBATH CMELLIEHNE B FOPU3OHTANBHOM 1 BEPTUKANbHOM
HanpasneHusx. [Ins aemndpepos LISEGA B cepusix 33-L u
55-L 0HO cocTaBNsET COOTBETCTBEHHO 30 MM 11 + 50 MM B
TOPV30HTAmNBHOM/ BEPTUKANbHOM HaMPaBIIEHMSIX.

Heobxoanmo CTpemnTsCs K aKkenyaTaLmum femndepa

B CpeaHeM nomnoxerun. Ytobbl fOCTUYb HYXHOMO
AeMNEMPYHOLLEro CONPOTUBIIEHMS, BA3KOYNpYrie Aemndeps!
npu paboTe He AOMKHbI BbIXOAWTS 32 npegens! + 20 MM ot

CpenHero nonoxeHua.

MpeagapuTenbHoe HarpeBaHye femndepos 4o pabodelt
Temnepatypbl Nepes 3anyckoM He Tpebyetcs.

B Tabnuue npeacTaBneHbl MUHUMAIbHbIE 3HaYEHMS:
npu 20°C. Mpy Bonee Hi13KIX 3HAYEHNSX TeMnepaTyp
ZeMncmpytoLLee COMpOTUBEHHE MOBLILLAETCS. [pu

HeobXoaMMOCTI MOXHO 334aTb OKBMBANEHTHYH XECTKOCTb

(kH/mm) B BEPTUKANBHOM 1 FOPU3OHTANbHOM HanpPaBNEHHSX.

3D 0533-L 5 270 260 195
3D 1033-L 10 270 295 230
3D 1533-L 15 280 335 265
3D 25 33-L 25 290 425 340
3D 40 33-L 40 300 540 440
3D 50 33-L 50 380 590 480

3D 05 55-L 5 390 325 260
3D 10 55-L 10 390 360 290
3D 15 55-L 15 410 420 345
3D 25 55-L 25 410 525 420
3D 40 55-L 40 490 590 470
3D 50 55-L 50 500 730 590
3D05..-L S 9.6 7.3 6.3 5.6
3D10..-L 10 18.6 14.1 12.1 10.8
3D15.-L 15 28.2 215 184 16.4
3D25.-L 25 52.2 39.8 34.0 304
3D40..-L 40 98.0 74.8 63.8 57.0
3D50..-L 50 166.0 1267  108.1 96.7

le—— E-cpeg. — =

1L

[Avana3oH Harpy3ok: ot 2.5kH go 50 kH

[ZuanasoH vactot: go 350
[AvanasoH Temneparyp: ot -10°C

CMeLLeHHe (XONOAHOe COCT.) OT CPEAHEro NONOKEHNS:

po+30mm (tun 3D .. 33-L)
po =+ 50mm (tvn 3D .. §5-1)
(ropusoHTanbHo/BEpTUKANBHO)

10 38 18
10 38 18
15 42 22
20 46 26
25 53 33
30 50 39

10 38 18
10 42 22
20 46 26
20 46 26
25 53 33
30 59 39
5.1 4.8 45 1.0
9.9 9.2 8.7 22.8
15.1 14.0 13.2 38.9
27.8 25.9 24.4 95.0
52.3 48.7 458 206.4
88.6 82.5 7.7 416.4

no +40°C

M16
M16
M16
M16
M16
M16

M16
M16
M16
M16
M16
M16

8.2
171
29.3
71.5

155.3
3134

21
30
48
106
193
288

39
49
107
158
282
489

7.0
14.5
248
60.5

131.5
2654

Bsskoynpyrve aemndepsbl,
Tin ¢ 3D 05 33-L
no 3D 50 55-L

i = paboumit AnanasoH okono
cpeaHero MonoxeHus

JononHuTensHas WH-
thopmauusi 0 npoayKTax,
CHUXaloWMx BMGpaumio,
ecTb B KaTanore npogyKuum
VICODA.

(D BHyTpeHHss pessba ans
TPaHCMIOPTUPOBKY

[aHHbIe 3aKa3a:
BA3KOYMpYrui gemndep
™mn3D....-L

MapKM1pOBKa: ...
HOM.Harpy3ka: ...kH
CMELLEHVE: ...

X: ..MM, Y: ..MM Z: ...MM
pabouasi Temnepartypa: ...°C

6.2 5.6 52 4.9
12.9 1.8 10.9 10.2
22.0 20.1 18.6 17.5
53.8 491 45.5 428

169  106.7 99.0 92.9
2359 2152 1997 1875
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XXecTkue pacnopku
Tun 39

KpMTepMM B|:.|60pa 4. Macca yka3blBaeTcsl B sueilke, HaxofsLlencs
Mpw BbIGOPE KECTKMX PACMOPOK U3 Ha nepeceyeHnn rpynnbl Harpy3kW 1 auanasoHa
HUXENPUBEAEHHbIX TabnuL Heo6XoaUMO  perynmposku. Ecrv nepeceyenne pacnonaraetcs
06paTiTL BHUMaHMe Ha cneayiolLe HIDKE KPACHOW Pa3aenuTenbHON MMHIK, TO
yCnoBius. 3TO 03HAYaeT cnyyan yBenuMUYeHHOM ANnHbI C
1. PacyeTHas paboyas Harpyska YMEHbLUEHWEM ONYCTUMOI Harpy3ku, KoTopas
[OJTKHA NOKPLIBATLCS 3HAYEHUEM JormkHa bbITb NpoBepeHa no rpadmky Ha cTp. 3.28
HOMWHaSbHOM HarpysKi. Ha COOTBETCTBME pacyeTHON paboyert Harpyake.
2. Tpynna Harpyskv Takxe 5. Mpu 3aka3e 0603Ha4YeHME TUNa JOMKHO
ONPEAENSIeTcs M0 HOMUHANBHOV ObITb JOMONHEHO HOMEPOM TPYNMbI HArpy3ky,
Harpyake. yka3blBaeMbIM B 3-ei1 Lindhpe.

3. [lnanasoH perynupoBKM XeCTKUX
pacnopoK NpUBEAEH ANs yKa3aHHON

MOHTaXXHOW ANMHbI

[lonycTMble Harpy3ku U Macchbl

39.032 300- 450 375 14 2.1 23 39.083 800 - 950 875 71
39.042 400 - 550 475 1.9 28 3.0 7.0 76 39.093 900 - 1050 975 77 162
39.052 500 - 650 575 23 35 3.7 8.5 9.1 15.9 39.103 1000 - 1150 1075 82 172
39.074 600 - 900 750 24 34 49 8.8 13 22 39.113 1100 - 1250 1175 182
39.084 750 - 900 825 40 39.123 1200 - 1350 1275 192
39.104 850 - 1150 1000 3.3 45 6.5 1 17 28 47  39.133 1300 - 1450 1375 231

39.124 1100 - 1400 1250 4.1 55 8.0 13 21 34 57 39.123 1100 - 1400 1250 88
39.154 1350 - 1650 1500 4.9 6.6 10 14 25 40 67 39.153 1350 - 1650 1500 121 247
39.174 1600 - 1900 1750  (5.8) 76 1 16 29 46 77 39173 1600 - 1900 1750 139 270
39.204 1850 - 2150 2000 (6.6) 12.5 13 18 88 52 86 39203  1850-2150 2000 157 294
39.224 2100 - 2400 2250 (74) 141 15 20 37 58 96 39.223 2100 - 2400 2250 175 350
39.254 2350 - 2650 2500 15.7 16 22 41 65 106  39.253 2350 - 2650 2500 193 379
39.274 2600 - 2900 2750 (18) 24 45 7 115 39.273 2600 -2900 2750 211 409
39.304 2850 - 3150 3000 (19) (26) 49 77 125 | 39.303 2850 - 3150 3000 229 438
39.324 3100 - 3400 3250 (21) (28) 53 83 135 39.323 3100 - 3400 3250 247 467
39.354 3350 - 3650 3500 (28) (30) 57 89 144 39.353 3350 - 3650 3500 265 497
39.374 3600 - 3900 3750 (31) 61 95 154 39.373 3600 - 3900 3750 283 526
39.404 3850 -4150 4000 (65) 101 164  39.403 3850 - 4150 4000 301 555
39.424 4100 - 4400 4250 (69) 107 174 39.423 4100 - 4400 4250 319 585
39.454 4350 - 4650 4500 (73) 113 183  39.453 4350 - 4650 4500 337 614
39.474 4600 - 4900 4750 (77) (119) 193 39.473 4600 - 4900 4750 355 644
39.504 4850 - 5150 5000 (126) 203 39.503  4850-5150 5000 372 673
39.523 5100 - 5400 5250 390 702
YMeHblLeHVe AONyCTUMOI Harpy3ku Npy YBENWYeHUN ANKHBI (HXKe KpacHO! NuHMK) - cM. cTp. 3.28 39.553 5350 - 5650 5500 (408) 732
koachcpuumenT rubkocTn A < 150, Ans GONbLNX 3HAYEHNI ANUHBI KO3 (ULIMEHT TMOKOCTU MOXET BapbUPOBaTLCS OT 39573 5600 - 5900 5750 (426) 761
150 [0 200; macca aTvX XeCTKMX pacnopok ykasaHa B CkoOKax. 39.603 5850 - 6150 6000 790

(D OBo3HaueHVe THNa AOMKHO BbITh OMOMHEHO HOMEPOM FPYMMbI HArpy3Ki,
yka3blBaeMbIM B 3-ei1 Licppe.
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Fpadwuc A0NYCTUMBIX Harpy30K AnA yBenn4eHHbIX 3Ha4YeHWI ANUHBI

1000 == 1000
800 |-390..3 == = 800
600 || T | 60
S0 Fa9q 5 ] 500
400 = 400
T 11 - T~
300 —h9g 4 SR ST 300
200 b1 . T 2 200
397 L T~
s\\\~
—
100 = L 100
80 396 = 80
60 =S 60
50 e 50
40 — ~ e 40
395. .. ~ ~
30 ] 30
20 Crall 20
394... ~~"'~--... T
10 10
8 8
6 | 393.. 6
8 8
4 St 4
31392 3
z
E’ 2 2
&
©
* 1 1
1500 2000 2500 3000 3500 4000 4500 5000 5500 6000
AnvHa [Mv]
NYHKTUPHASA NUHUS: KoadbdnumeHT rmbkocTu: 150 < A <200
LIBPHVPHOE COBAVHEHVE MVHUManbHast ry6vHa savHuvBaHus (1)
\ npagas peasba SWy SWa riesas pessba Ss®@
\\ .ﬂ‘ /— 1
1] J ==
(=]
s L
— b 7 L
_ExT5
E =150
392... 4 30 (30) 38 10 300 1900 27 (27) 32 9
393... 8 38 (38/40) 43/57 12 300 2150 32 (32) 36/46 10
394. .. 18 45 (38/40) 57 15 300 2400 36 (32) 46 12
395. .. 46 60 (57/60) 61 20 400 2150 60 50 16
396. .. 100 82 (57/60) 83 30 400 2900 60 (50) 70 22
397. .. 200 120 (7075) 102 50 500 3150 70/75 (60) 85 35
398. 4 350 150 115 60 750 2900 95 100 44
399..3 550 210 115/127 70 800 3400 110 100/110 49
390..3 1000 293 159/169 100 1000 3650 155 135/145 70

XecTtkue pacnopku,
T!n ¢ 39 20 32 go 39 06 03

['pachuk cnesa nokasbiBaet
YMEHbLUEHMe [10NYCTUMON Harpy3-
K1 OTHOCMTENBHO HOMUHATMBHON
Harpy3ku, KOTopoe AOMKHO Y4UTbI-
BaTbCA B CMyyae YBENUYEHHON
ANWHBI PAcropKM.

Matepuan:
Kopnyc P235GH
P355NH

wapHupHoe  P250GH

coeanHenne  C45E+QT
$355J2
42CrMo4+QT

Heobxoaumo n3beratb npesbiLLe-
HIA MaKcManbHOT0 MonepeyHoro
YrNOBOTO OTKNOHEHNA + 6°.

(D MuHnmansHas rny6iHa BBUHUMBAHNS
MY LUAPHVPHOM COBMHEHNN MOMEYe-
Ha KaHaBKOM.

(@) |LMpuHa WwapoBoit BTyRKY.

(@) OBoataqeHvie TNa FOMKHO BbiTh
LAOMOMHEHO Yka3aHWeM AnuHbI
(4" v 5" um ¢ 4 o 6° Lbpbl B
0603HayeHn Tvna, cTp. 3.27).

(4) Brarosiaps CBOI KOHCTPYKLM KECTK/E
pacriopky MoryT cBOGOHO perynmpo-
BaThCs MOCPEACTBOM MPaBOW/feBoi
pe3bObl, aHAMOTMYHO BUHTOBOW CTSIKKE.
B kauecTBe cneLanbHoil KOHCTPYKLWM
BO3MOXHbI MEHbLUIE 3HAYEHIS MOHTa-
HOW AMMHbI KECTKVX Pacriopok.

(5) BOaMOXHOCTY M0 COBTMHEHMIO;
CM. a1ameTpbl WTKGTa NPUBAPHBIX
ckob Tvna 35 i auHamudeckux Tpye-
HbIX XomyTOB TMNOB 36/ 37 B rpynne
MPOAYKTOB 3.

(-..) 3HayeHus B ckobkax:
10 Eax =650 mm.

B 3aBucimocTy ot rPynMbl HarpysoK 1
[LNUHbI, PACNOPKW U3roTaBNMBaOTCA C
1CTI0Nb30BaHWEM PA3MNYHbIX TEXHOMOMIA
NPOU3BOACTBA, B Pe3ynbTaTe Yero KoH-
CTPYKLMM MOTYT OTNINYATBECA OT NOKA3aHHbIX
Ha Cxeme.

[anHble 3akaza:
XecTkast pacnopka Tna 39 .. ..
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OuHamuyeckue TpyOHbLIE XOMYTbI
Tabnuubl BbIoopa DH 33.7 - DH 88.9

wn 36 .. .1

(1) PacyeT MpOMExXyTOYHbIX 3Haue-
HWIA; INHENHAs MHTEPMONALWS.

(2) Heobxopmmo ykasaTb rpynny Ha-
rPY3KI COEMHERINS MPY 3aKase.
[Tpu BbIGOPE rpyNMbI HArpy3ku
MeHbLLe TOW, YTO yka3aHa B
Tabnuue, pasmepsbl E xomyTa
YMeHbLUIaTCs (CM. Tabnuuy Ha
ctp. 3.15). Mocapka: H7 f8.

(3 Pasmepb! ukcvpyrolLei
LUMOHKMA:
F MuHyc 1 mm;
B1 nntoc 2 Mm
(cm. cTp. 3.44).

)

6

o

\[/‘f 410
|

yron Harpyxehus <6°

3.29

DH 33.7 (Dy 25)

360311 40 4.0
360321
360331
360341

DH 42.4 (Dy 32)

60411 80 80
360421
3604 31
360441

DH 48.3 (Dy 40)

360511 80 8.0
360521
360531
360541

DH 60.3 (Dy 50)

6061 16 15
360621
3606 31
3606 41

DH 73.0 (Dy 65)

6Oo71 16 14
360721
360731
360741

DH 76.1 (Dy 65)

3081 16 14
360821
360831
360841

DH 88.9 (Dy 80)

p0o11 27 24
360921
360931
360941

4.0
4.0

8.0
72

79
72

13
8.0

13
8.0

4.0

6.3

6.3

8.0

8.0

4.0
4.0

58
4.0

59
4.0

8.0
8.0

8.0
8.0

4.0

4.0

4.0

8.0

8.0

8.0

17

4.0

4.0

4.0

79

76

76

15

3.2
4.0

3.1
4.0

3.2
4.0

5.1
6.5

4.9
6.3

49
6.3

32

33

3.2

5.3

5.1

5.1

24

25

24

3.8

3.8

38

12
12
12

12
12
12

110
155
160
160

130
176
176
175

130
175
176
175

150
190
195
195

160
210
215
215

160
210
215
215

185
230
235
235

110
10
110
10

120
120
120
120

150
150
150
150
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09
11
1.1
11

12
14
13
13

12
15
14
14

19
22
22
22

22
27
26
26

22
27
2.7
27

38

43
43



OuHamunyeckune TpyOHbLIE XOMYTbI
Tabnuubl BbI6opa DH 108.0 - DH 159.0

Dn 108.0 (Dy 100)

¥101M 32 29 26 20 205 165 50 35 11 5 5.0
361021 18 18 18 15 265 165 50 35 11 4 6.2
361031 6 16 14 91 15 270 165 50 30 M 4 53
361041 11 93 68 15 270 165 50 30 M 4 53

DH 114.3 (Dy 100)

BN 31 29 26 20 210 175 50 35 11 5 5.1
361121 18 18 18 15 270 175 50 35 M 4 6.5
1124 46 46 46 46 42 20 280 175 100 60 13 5 12.3
361131 6 16 13 90 15 280 175 50 30 11 4 5.5
361134 44 4 3% 2 20 290 175 100 60 13 5 124
361141 1 91 68 15 280 175 50 30 11 4 5.6
361144 28 21 14 20 290 175 100 60 13 5 124

Dh 133.0 (Dy 125)

6131 31 28 26 20 225 190 50 3 11 5 58
361321 18 18 17 15 275 190 50 30 M 4 6.3
361324 46 46 46 46 43 20 285 190 100 60 13 5 13.5
361331 6 16 13 91 15 285 190 50 30 M 4 6.1
361334 2 4 3% 2 20 295 190 100 60 13 5 13.7
361341 11 85 65 15 285 190 50 30 11 4 6.1
361344 29 23 16 20 295 190 100 60 13 5 13.7

Dn 139.7 (Dy 125)

B4 31 28 26 20 230 200 50 35 11 5 6.1
361421 18 18 16 15 285 200 50 30 1 4 6.7
361424 60 55 50 43 40 30 320 200 100 60 13 6 16.9
361431 6 16 13 89 15 205 200 50 30 M 4 6.4
361434 46 45 41 40 34 22 20 305 200 100 60 13 5 14.5
361441 11 85 65 15 295 200 50 30 M 4 6.4
361444 29 23 16 20 305 200 100 60 13 5 14.5

DH 159.0 (Dy 150)

%161 30 28 25 20 245 220 50 35 11 5 6.8
361621 18 18 16 15 300 220 50 30 11 4 75
361624 59 54 49 43 40 30 33 220 100 60 13 6 18.7
361631 6 15 13 88 15 310 220 50 30 1 4 72
361634 46 44 41 40 34 22 20 320 220 100 60 13 5 16.2
361641 11 88 67 15 310 220 50 30 M 4 72
361644 28 23 17 20 320 220 100 60 13 5 16.2

(1) PacyeT NpOMEXyTOUHbIX SHAYEHMIA: NIMHENHAs MHTEPMONALWS.

(2) Heobxopmmo ykasaTb rpynny Harpy3ki coeguHeHns npu 3akase. Mpy BbIGOPE rpynMbl HArpy3k MeHbLUE TOM, YTO ykasaHa B Tabnuue,
pa3mepbl E xomyTa ymeHbLuatoTcs (cM. Tabnunuy Ha cTp. 3.15). Mocapka: H7 8.

(3) Pasmepb! dukcupytoleit WwiokHky: F mMuHyc 1 MM; B1 noc 2 mm (cm. cTp. 3.44).

™wn 36 .. .1

yron HarpyxeHus <6°

3.30



OuHamunyeckue TPyOHbIE XOMYThbI
Tabnuubl BbIbopa DH 168.3 - DH 219.1

yron Harpyxehus <6°

3.3

DH 168.3 (Dy 150)

361711
361712
361721
361722
361724
361731
361732
361734
36174
361742
361744

DH 193.7 (Dy 175)

361911
361912
361921
361922
361924
361931
361932
361934
361941
361942
361944

DH 219.1 (Dy 200)

362211
362212
221
362222
362224
362231
362232
362234
624
362242
362244

(1) PacyeT NPOMEXyTOYHbIX 3HAYEHNIA: NIMHEHas UHTEPNONsLMS

29
50

59

100

50
65

100

49
65

100

26

54

45

24
36
18
35
49

87

29
43

76

74

27
70
18

39
68

26

68
18

67

18
39
67

18

66

18
34
57

18
35
56

23
37

25
47

22
36

2
47

9
13

6.8
9.8
29

10
15
29

10
15
28

270
270
315
315
340
320
320
345
320
320
345

285
285
355
356
356
350
350
375
350
350
375

310
310
385
385
385
370
370
395
370
370
395

230
240
230
240
230
230
240
240
230
240
240

265
275
265
275
265
265
275
265
265
275
265

290
300
290
300
290
290
300
290
290
300
290

50
50
50
50
100
50
50
100
50

100

50
50
50
50
100
50
50
100
50
50
100

50
50
50
50
100
50
50
100
50
50
100
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7.7
14
8.1
1.0
19.5
7.7
10.4
26.8
7.7
10.4
26.9

12.7
14.1
13.3
18.0
298
12.3
156.5
3141
124
15.5
311

14.4
16.0
14.2
20.2
34.1
12.3
16.4
347
12.3
16.4
347

@ Heobxoanmo ykasaTtb rpynny Harpy3ku COeUHeHUs nNpu 3akase. MMpw Bblﬁope rpynnbl Harpy3ku MeHbLUe TOW, 4TO yKasaHa B Ta6nmue,

pa3mepbl E xomyTa ymeHbluatoTes (cm. Tabnnuy Ha cTp. 3.15). Mocapka: H7 8.

(3) Paameps! dukcupytoleit Wwokky: F muHyc 1 MM; B1 nioc 2 mm (cm. cTp. 3.44).



OnHamunyeckue TPyOHbIE XOMYThbI
Tabnuubl Bbioopa DH 244.5 - DH 273.0

DH 244.5 (Dy 225)

%2411 49 45 4 30 320 315 50 45 11 6 15.3
362412 65 59 53 30 320 330 50 45 13 6 17.0
362421 32 28 26 20 400 315 50 40 1 5 15.3
362422 50 44 40 30 400 330 50 45 13 6 216
362424 100 92 85 74 68 30 400 315 100 80 13 6 36.0
362425 149 137 125 109 100 50 415 330 100 90 16 7 49.2
3624 31 18 18 18 14 15 395 315 50 40 M 4 13.7
362432 3r 3 3B 22 20 395 330 50 45 13 5 17.9
3624 34 63 62 55 36 30 420 315 100 80 16 6 36.6
3624 35 9% 93 83 54 30 420 330 100 90 16 6 443
362441 18 14 10 15 395 315 50 40 M 4 13.7
362442 24 18 13 20 39 330 50 45 13 5 17.9
362444 4 34 26 30 420 315 100 80 16 6 36.6
362445 66 52 38 30 420 330 100 90 16 6 443
DH 267.0 (Dy 250)

62611 49 4 M 30 335 340 50 45 1 6 165
32612 65 59 54 30 335 350 50 45 13 6 182
362621 32 28 26 20 410 340 50 40 11 5 160
362622 50 44 40 30 410 350 50 45 13 6 222
32624 100 93 85 74 68 30 410 340 100 80 13 6 373
362625 150 137 125 109 101 50 425 350 100 90 16 7 510
362631 18 18 18 14 15 410 340 50 40 M 4 144
362632 38 3B/ H¥ 2 20 410 350 50 45 13 5 188
362634 66 64 55 35 30 435 340 100 80 16 6 383
362635 97 9% 8 54 30 435 350 100 90 16 6 465
362641 18 14 11 15 410 340 50 40 M 4 144
362642 25 19 15 20 410 350 50 45 13 5 189
3626 44 46 36 27 30 435 340 100 80 16 6 383
362645 68 53 40 30 435 350 100 90 16 6 465
Dn 273.0 (Dy 250)

62711 48 44 40 30 345 345 50 45 11 6 17.2
2712 65 59 54 30 345 355 50 45 13 6 18.9
62714 110 101 88 50 360 345 100 80 13 7 34.9
362715 165 151 130 50 360 355 100 90 16 7 424
362721 32 21 2 20 420 345 50 40 11 5 16.5
362122 50 43 40 30 420 355 50 45 13 6 228
362724 84 73 67 30 420 345 100 80 13 6 38.4
3627125 124 108 100 50 435 355 100 90 16 7 52.5
3627 31 18 18 18 13 15 435 345 50 40 M 4 15.4
3627132 3r 3y 32 A 20 435 355 50 45 13 5 20.1
362734 63 62 53 34 30 460 345 100 80 16 6 415
362735 9% 94 81 52 30 460 355 100 90 16 6 49.5
3627 41 17 14 10 15 435 345 50 40 11 4 15.4
362742 24 18 13 20 435 355 50 45 13 5 20.1
362744 4 36 27 30 460 345 100 80 16 6 415
362745 67 52 38 30 460 35 100 90 16 6 49.5

(1) PacyeT NPOMEXyTOUHbIX 3HAYEHMIA: NMHENHAs MHTEPMONALWS.

(2) Heobxopmmo ykasaTb rpynny Harpy3ku coeguHeHns npu 3akase. Mpu BbIGOPE rpyMbl HArpy3k MeHbLUE TOM, YTO ykasaHa B Tabnuue,
pa3mepbl E xomyTa ymeHbluatoTcs (cm. Tabnunuy Ha cTp. 3.15). Mocapka: H7 8.

(3 Pasmepsl dukcnpyloweit wnoHki: F muryc 1 mm; B1 nnioc 2 mm (om. cTp. 3.44).

™n 36 .. .4/5
6 6°
il

yron HarpyxeHus <6°

3.32



OuHamunyeckue TPyOHbIE XOMYThbI
Tabnuubl BbIoopa DH 323.9 - DH 355.6

DH 323.9 (Dy 300)

BRI 44 40 37 20 380 400 60 40 U 5 20
BRI 65 59 56 30 380 415 60 45 13 6 24

%213 100 100 88 30 380 430 60 60 13 6 34

BRI 163 149 137 50 395 415 120 90 16 7 52

h A %215 200 200 177 50 395 430 120 120 16 7 72

| S 363221 3 o % 20 450 400 60 40 1 5 2
%322 49 43 40 30 450 415 60 45 13 6 28

t %3223 8 73 69 30 450 430 60 60 13 6 38
; 36322 123 107 99 50 465 415 120 9% 16 7 61
. %3225 186 172 165 50 465 430 120 120 2 7 86
363231 18 18 18 13 15 450 400 60 40 1 4 20

%3232 8 38 2 A 20 470 415 60 45 13 5 25

L %3233 7170 59 38 30 470 430 60 60 13 6 39
BRU 8 97 8 5 30 470 415 120 9 16 6 56

363235 157 155 145 o4 50 485 430 120 120 21 7 85

363241 17 14 M 15 450 400 60 40 M 4 19

363242 2% 19 15 20 470 415 60 45 13 5 25

™n 36 .. .1/213 %3243 48 37 27 30 470 430 60 60 13 6 39
3634 69 56 42 30 470 415 120 90 16 6 56

363245 M7 91 71 50 485 430 120 120 20 7 85

D 355.6 (Dy 350)

63611 44 40 37 20 395 435 60 40 11 5 22
%312 65 59 56 30 395 445 60 45 13 6 26
363613 100 100 96 30 395 465 60 60 13 6 36
363614 165 151 138 50 410 445 120 90 16 7 56
363615 200 200 193 50 410 465 120 120 16 7 7
363621 30 26 24 20 480 435 60 40 11 5 22
363622 48 42 39 30 480 445 60 45 13 6 30
363623 89 74 N 30 480 465 60 60 13 6 42
363624 121 105 97 50 495 445 120 90 16 7 66
363625 186 172 165 50 495 465 120 120 21 7 93
363631 18 18 18 13 15 475 435 60 40 M 4 21
363632 38 3 32 20 495 445 60 45 13 ) 27
363633 70 69 59 38 30 495 465 60 60 13 6 4
T1n 36 .. .4/5 363634 97 9% 81 53 30 495 445 120 90 16 6 61
363635 200 200 175 164 162 143 93 50 510 465 120 120 21 7 91
363641 17 13 10 15 475 435 60 40 M 4 21
363642 26 20 16 20 495 445 60 45 13 5 27
363643 49 39 28 30 495 465 60 60 13 6 42
363644 68 55 41 30 495 445 120 90 16 6 61
363645 19 95 73 50 510 465 120 120 21 7 91

(1) PacyeT NPOMEXyTOUHbIX 3HAYEHMIA: NMHENHAs MHTEPMONALMS.

@ Heobxoanmo ykasaTtb rpynny Harpy3ku COeUHeHUs nNpu 3akase. MMpw BblﬁOpe rpynnbl Harpy3ku MeHbLUe TOW, YTO ykasaHa B TaGnmqe,

ron HarpyxeHns <6°
Y Py pa3mepbl E xomyTa ymeHbluatoTes (cm. Tabnnuy Ha cTp. 3.15). Mocapka: H7 8.

(3) Paameps! dukcupytoleit Wwokky: F muHyc 1 MM; B1 nioc 2 mm (cm. cTp. 3.44).

3.33



OuHamunyeckue TPyOHbIE XOMYThbI
Tabnuubl BbIoopa DH 368.0 - DH 406.4

D 368.0 (Dy 350)

p3Ir11 44 41 I 20 400 445 60 40 11 5 22
63712 65 59 56 30 400 455 60 45 13 6 26
363713 100 100 99 30 400 475 60 60 13 6 36
363714 166 151 139 50 415 455 120 90 16 7 57
363715 279 256 181 60 440 475 120 120 16 8 88
363721 3121 24 20 485 445 60 40 1 5 23
363722 48 42 39 30 485 455 60 45 13 6 31
363723 8 76 72 30 485 475 60 60 13 6 42
363724 121 105 97 50 500 455 120 90 16 7 67
363725 186 168 159 50 500 475 120 120 21 7 94
363731 18 18 18 13 15 480 445 60 40 M 4 22
363732 38 3 32 20 500 455 60 45 13 5 28
363733 70 69 59 38 30 500 475 60 60 13 6 42
3637 34 97 9% 81 53 30 500 455 120 90 16 6 62
363735 200 200 178 167 165 143 93 50 515 475 120 120 21 7 92
363741 17 14 11 15 480 445 60 40 M1 4 23
363742 23 18 14 20 500 455 60 45 13 5 27
363743 49 39 29 30 500 475 60 60 13 6 42
363744 68 5 41 30 500 455 120 90 16 6 62
363745 120 97 73 50 515 475 120 120 21 7 93

DH 406.4 (Dy 400)

4111 43 40 36 20 430 485 60 40 1 5 24
64112 65 59 54 30 430 49 60 45 13 6 29
364113 100 100 100 30 430 515 60 60 13 6 40
64114 163 150 137 50 445 495 120 90 16 7 64
64115 277 253 232 60 470 515 120 120 21 8 98
B4 30 26 24 20 510 485 60 40 11 S 25
364122 48 41 38 30 510 495 60 45 13 6 34
6423 89 1m7m N 30 510 515 60 60 13 6 46
364124 120 105 97 50 525 495 120 90 16 7 73
364125 186 172 165 50 525 515 120 120 21 7 104
74127 350 338 290 244 229 60 580 490 310 230 21 8 187
364131 18 18 18 13 15 510 485 60 40 M 4 24
364132 37 36 3 2 20 530 495 60 45 13 5 30
364133 69 68 58 37 30 530 515 60 60 13 6 46
364134 % 9% 80 52 30 530 495 120 90 16 6 67
364135 164 162 142 92 50 545 515 120 120 21 7 99
3437 226 223 215 161 60 600 490 310 230 21 8 191
B4 4 17 14 10 15 510 485 60 40 11 4 23
364142 25 19 15 20 530 495 60 45 13 5 30
364143 48 39 29 30 530 515 60 60 13 6 46
364144 67 5 41 30 530 495 120 90 16 6 67
364145 18 96 72 50 545 515 120 120 21 7 101
447 307 291 266 250 247 231 161 126 94 60 600 490 310 230 21 8 191

(1) PacyeT NPOMEXyTOUHbIX 3HAYEHMIA: NIMHENHAs MHTEPMONALWS.

(2) Heobxopmmo ykasaTb rpynny Harpy3ky coeauHeHns npu 3akase. Mpy BbIGOPE rpymbl HArpy3kn MeHbLIE TOM, YTO ykasaHa B Tabnuue,
pa3mepbl E xomyTa ymeHbLuatoTcs (cM. Tabnunuy Ha cTp. 3.15). Mocapka: H7 8.

(3) Pasmeps! dukcupytoleit WwiokHky: F MuHyc 1 MM; B1 noc 2 mm (cm. cTp. 3.44).

™n 36 .. .1/2/3

yron HarpyxeHus <6°

3.34



OuHamunyeckue TPyOHbIE XOMYThbI
Tabnuubl BbIoopa DH 419.0 - DH 457.2

DH 419.0 (Dy 400)
i B 64211 43 39 36 20 440 495 60 40 M 5 25
364212 65 59 55 30 440 510 60 45 13 6 30
364213 100 100 100 30 440 525 60 60 13 6 42
364214 163 149 136 50 455 510 120 90 16 7 66
364215 276 253 231 60 480 525 120 120 21 8 101
364221 29 26 24 20 530 495 60 40 M 5 26
364222 47 40 37 30 530 510 60 45 13 6 35
364223 87 76 70 30 530 525 60 60 13 6 48
364224 118 103 95 50 545 510 120 90 16 7 76
364225 186 172 165 50 545 525 120 120 21 7 108
374227 350 336 289 243 228 60 595 500 310 230 21 8 192
364231 18 18 18 13 15 520 495 60 40 M 4 25
364232 37 36 3 20 20 540 510 60 45 13 5 31
364233 69 68 57 37 30 540 525 60 60 13 6 48
364234 95 93 79 51 30 545 510 120 90 16 6 69
364235 158 156 140 91 50 560 525 120 120 21 7 102
374237 226 224 215 161 60 605 500 310 230 21 8 194
364241 17 14 10 15 520 495 60 40 M 4 24
364242 25 21 15 20 540 510 60 45 13 5 31
364243 48 39 29 30 540 525 60 60 13 6 47
364244 66 54 40 30 545 510 120 90 16 6 69
364245 17 93 69 50 560 525 120 120 21 7 104
374247 307 291 266 250 247 231 161 126 94 60 605 500 310 230 21 8 1%

D 457.2 (Dy 450)

364611 42 38 35 20 470 535 60 40 13 5 29
34612 65 59 55 30 470 545 60 45 13 6 34
364613 100 100 100 30 470 55 60 60 13 6 47
364614 160 147 134 50 485 545 120 90 16 7 72
364615 273 250 229 60 510 565 120 120 21 8 1M
364621 29 26 24 20 550 535 60 40 13 5 29
364622 46 40 37 30 550 545 60 45 13 6 38
364623 87 76 70 30 550 565 60 60 13 6 52
364624 115 100 92 50 585 545 120 90 16 7 84
364625 186 172 165 50 585 565 120 120 21 7 118
374627 350 336 289 242 228 60 615 540 310 230 21 8 203
3646 31 18 18 18 13 15 550 535 60 40 13 4 27
364632 % 3 30 19 20 570 545 60 45 13 5 35
3646 33 68 66 56 37 30 570 565 60 60 13 6 52
3646 34 93 92 78 51 30 575 545 120 90 16 6 74
364635 166 163 139 90 50 590 565 120 120 21 7 114
374637 225 222 214 160 60 635 540 310 230 21 8 208
374638 550 504 433 364 342 337 321 223 70 675 550 340 250 26 9 294
364641 16 13 10 15 550 535 60 40 13 4 26
364642 25 20 15 20 570 545 60 45 13 5 34
& & 6 oR 364643 47 38 29 30 570 55 60 60 13 6 52
/'\ l = /\ 364644 65 53 40 30 575 545 120 90 16 6 75
\ ’ 364645 116 9 70 50 590 565 120 120 21 7 115
& 374647 160 125 94 60 635 540 310 230 21 8 208
374648 223 170 125 70 675 550 340 250 26 9 294

(1) PacyeT NPOMEXyTOUHbIX 3HAYEHMIA: NMHENHAs MHTEPMONALMS.

(2) Heobxopmmo ykasaTb rpynny NOAKIKHEHHOI Harpy3kin npu 3akase. Mpy BbIGOPE rpynbl HArpy3aki MEHbLIE TOM, YTO ykasaHa B

ron HarpyxeHns <6°
Y Py Tabnuue, pasmepsbl E xomyTa ymeHbLUatoTes (cM. Tabnuuy Ha cTp. 3.15). Mocapka: H7 f8.

(3) Paameps! dukcupytoleit Wwokky: F muHyc 1 MM; B1 nioc 2 mm (cm. cTp. 3.44).
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[OvuHamnyeckue TpyOHbIE XOMYTbI

Tabnuubl BbI6opa DH 508.0 - DH 558.8

DH 508.0 (Dy 500)

375111
375112
375113
375114
375117
375121
375122
375123
375124
375125
375126
375128
375131
375132
375133
375134
375135
375138
37514
375142
375143
375144
375145

82
133
182
269
365

350
550

62
101
142
206
294

314
520

45
73
108
153
213
69
95
131
213
235
269
446

58

80
110
179
197
227
375

75
104
168
184
212
352

53

75
102
166
183
340

375148 550 535 488 447 430

DH 558.8 (Dy 550)

52

101
164
180
336

427

45
7
95
156
170
319

394

31
49
72
109
132
222
3124
50 39
74 58
10 84
134 106
275 215

18
29
43
62
7
158

30
50
60
70
70
30
50
50
60
60
60
70
30
30
50
60
60
70
30
30
30
50
50
70

515
530
560
600
600
595
620
620
650
650
650
650
625
625
640
665
665
710
625
625
625
640
640
710

595
620
640
660
590
575
590
605
625
635
670
605
580
600
600
640
640
605
580
600
600
640
640
625

170
170
230
330
320
140
170
180
240
240
250
340
140
170
180
230
240
340
145
170
180
235
240
395

130
136
180
260
230
104
130
136
180
190
190
250
104
130
136
180
190
250
104
130
140
180
190
290

13
13
16
21
21
13
13
16
21
21
21
26
13
13
16
21
26
26
13
13
16
21
26
26
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43
66
105
187
213
41
66
90
150
181
200
298
42
63
92
148
182
318
42
63
92
138
173
397

375611
375612
375613
3756 14
375617
375621
375622
375623
375624
375625
375626
375628
375631
375632
375633
3756 34
375635
375638
375639
375641
375642
375643
375644
375645
375648
375649

81
133
181
269
365

350
550

550

62
100
142
206
295

313

504

550

550

44

72
108
153
213

67

94
131
212
234
269
433

485

537

57

79
110
178
197
226
364

408

473

53

74
103
167
184
21
342

53

75
102
166
182
340
382

443

52

74
101
164
180
336
377

437

45
72
95
155
170
319
355

396

31
49
72
108
132
222
276
3N 24
50 39
72 57
108 82
132 103
222 169
276 216

18
29
42
61
76
125
159

30
50
60
70
70
30
50
50
60
60
60
70
30
30
50
60
60
70
70
30
30
50
60
60
70
70

550
565
595
635
635
640
655
655
680
680
680
725
650
650
665
695
695
735
735
650
650
665
695
695
735
735

645
670
690
705
645
630
640
655
675
685
720
655
630
650
650
690
690
655
665
630
650
650
690
690
655
665

170
170
230
330
320
140
170
180
240
240
250
340
140
170
180
230
240
340
400
145
170
180
235
240
340
400

130
136
180
260
230
104
130
136
180
190
190
250
104
130
136
180
190
250
290
104
130
136
180
190
250
290

13
13
16
21
21
13
13
16
21
21
21
26
13
13
16
21
21
26
26
13
13
16
21
21
26
26
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47
70
m
195
228
45
70
%
157
190
210
337
46
67
96
164
191
334
410
46
67
100
154
191
334
410

7n 37 .. .1/2/3/4/5/6

(1) PacyeT MpOMexyTOuHbIX
3HAYEHWIA: NHEeHas
NHTEPMONALWS.

(2) Heobxopmmo ykasaTb rpynny
HarpyaKku CoeMHEHNs npy
3akase. Mpu BbIGOpE rpynmbl
HarpysKki MeHbLUE TOW, YTO
yKkasaHa B Tabnuue, pasvepb!

E xomyTa ymeHbLLaKOTCS (CM.
Tabnuuy Ha ctp. 3.15). Mocagka:
H7 8.

(3 Pasveps! dukcnpyloLgit
LUMOHKIA:
F MuHyc 1 mm;
B1 nntoc 2 Mm
(cm. cTp. 3.44).

yron Harpyxehus <6°
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OuHamunyeckue TPyOHbIE XOMYThbI
Tabnuubl BbIoopa DH 609.6 - DH 660.4

DH 609.6 (Dy 600)

i T

| 76111 82 62 45 30 575 700 170 130 16 6 50

376112 128 101 73 50 590 720 180 136 16 7 73

376113 182 143 108 60 620 740 230 180 16 8 115

376114 272 206 155 70 660 760 330 260 16 9 199

376117 368 207 214 70 660 695 320 230 21 9 239

376118 543 412 297 70 660 705 335 250 21 9 299

376121 67 57 53 30 670 680 140 104 16 6 49

376122 % 79 75 50 685 690 170 130 16 7 75

376123 131 110 103 50 685 705 180 136 16 7 101

376124 211 177 167 60 715 725 240 180 21 8 166

376125 233 196 183 60 715 735 240 190 21 8 199

wn 37 . 112/3/4/5/6 376126 268 225 211 60 715 770 250 190 21 8 220

376128 550 501 430 362 340 70 760 705 340 250 26 9 359

) B e 376131 52 5 45 30 30 685 680 140 104 16 6 50

HaUHUIT: TMHeiHaS 376132 75 74 71 49 30 685 700 170 130 16 6 72

VHTEprONALYS. 376133 102 100 95 72 50 700 700 180 136 16 7 101

376134 164 163 154 108 60 730 740 230 180 21 8 163

(2) Heobxomumo ykasars rpynny 376135 181 179 170 131 60 730 740 240 190 21 8 201

HArPY3kV COBMMHEHMS! MpK 376138 338 334 317 221 70 770 705 340 250 26 9 357

sakase. lpy BbiGope rpynnbl 376139 550 550 483 406 380 375 355 275 70 770 720 400 290 26 9 438

PRI TS WEl, STie 376141 31 24 18 30 685 680 145 104 16 6 50

VE"iZ;”a: T;S::mi&ii""(i’“’n"' 376142 50 39 29 30 685 700 170 130 16 6 7

Taﬁnmfy Hya orp. 3.15), Nocaea, 376148 72 5 42 50 700 700 180 136 16 7 106

HT 18, 376144 108 82 60 60 730 740 235 180 21 8 163

376145 131 102 75 60 730 740 240 190 21 8 201

() Paavieps! dyikcupyioweii 376148 550 533 471 440 435 394 275 214 158 70 770 720 400 290 26 9 438

LUINOHKN: 376149 427 416 346 268 209 70 770 730 435 340 26 9 510

F munyc 1 mm;

B1 nnioc 2 wm DH 660.4 (Dy 650)

37661 82 62 45 30 605 750 170 130 16 6 51

376612 127 101 73 50 620 770 185 136 16 7 78

376613 182 143 109 60 650 790 230 180 16 8 120

376614 272 206 155 70 690 810 330 260 16 9 207

376617 369 208 215 70 690 745 320 230 21 9 252

376618 545 413 298 70 690 755 335 250 21 9 316

376621 69 58 55 30 700 730 145 110 16 6 56

376622 % 81 76 50 715 745 175 136 16 7 86

376623 131 110 103 50 715 760 180 136 16 7 105

376624 211 177 166 60 750 775 240 180 21 8 175

376625 233 196 183 60 750 785 240 190 21 8 209

376626 267 225 210 60 750 820 250 190 21 8 231

376628 550 500 429 361 339 70 790 755 340 250 26 9 382

376631 54 53 46 31 30 715 730 145 110 16 6 57

376632 76 75 73 50 30 715 755 175 136 16 6 84

376633 102 101 95 72 50 730 755 180 136 16 7 106

X . X ) 376634 166 164 155 108 60 755 790 230 180 21 8 171

6"\| é 5—-\1{-1 376635 182 180 170 132 60 755 790 240 190 21 8 209

\ - 376638 338 334 317 221 70 795 755 340 250 26 9 377

i 376639 550 550 483 406 380 375 355 275 70 795 770 400 290 26 9 460

376641 32 25 18 30 715 730 145 110 16 6 57

376642 51 39 30 30 715 755 180 136 16 6 89

376643 72 56 42 50 730 755 180 136 16 7 111

376644 108 8 61 60 755 790 235 180 21 8 171

yron HarpyxeHusi <6° 376645 132 103 76 60 755 790 240 190 21 8 209

376648 535 488 447 430 427 394 275 215 158 70 795 770 400 290 26 9 460

376649 427 416 346 268 209 70 795 780 435 340 26 9 536
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[OvuHamnyeckue TpyOHbIE XOMYTbI

Tabnuubl BbIbopa DH 711.2 - DH 762.0

DH 711.2 (Dy 700)

M
377112
377113
377114
377115
377118
32
3717122
3INM2
377124
377125
377126
3IM28
377131
377132
3771133
377134
3717135
377138
377139
M4
377142
377143
377144
377145
377148
377149

DH 762.0 (Dy 750)

82
126
182
272
328
546

550

550

62
101
143
206
253
414

503

550

550

45
73
109
156
186
299
69
96
131
213
235
270
432

484

550

58

81
110
179
198
227
363

407

486

55

76
103
168
185
213
341

54

76
102
167
183
338
381

455

53

75
101
165
181
334
376

449
427

46
73
95
156
170
317
355

407
416

31
50
73
109
133
221
275
32
51
73
109
133
284
347

25 18
40 30
57 43
83 61
103 76
222 163
269 210

30
50
60
70
70
70
30
50
50
60
60
60
70
30
30
50
60
60
70
70
30
30
50
60
60
70
70

635
650
680
720
720
720
725
745
745
770
770
770
815
740
740
755
780
780
825
825
740
740
755
780
780
785
825

800
825
840
860
880
810
780
795
810
830
840
875
810
780
805
805
845
845
810
820
780
805
805
845
845
820
835

170
190
230
330
355
385
145
175
180
240
240
250
340
145
175
180
230
240
340
400
145
180
180
235
240
400
435

130
136
180
260
260
250
110
136
136
180
190
190
250
110
136
136
180
190
250
290
110
136
136
180
190
290
340

16
16
16
16
21
21
16
16
16
21
21
21
26
16
16
16
21
21
26
26
16
16
16
21
21
26
26
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54
83
127
213
245
331
59
87
11
178
217
240
396
59
89
112
175
217
394
483
59

17
175
217
458
567

37761
377612
377613
377614
377615
377616
377618
377621
377622
377623
377624
377626
377628
377631
377632
377633
377634
377635
377638
377639
377641
377642
377643
377644
377645
377648
377649

82
126
182
285
329
407
547

550

550

62
101
143
216
251
308
414

504

550

550

44

73
109
156
187
233
299

69

9%
131
213
27
433

487

538

57
81
110
179
228
364

410

475

54
76
103
168
213
342
54
7
103
168
185
341
383

444

53

76
102
166
182
336
378

439
427

46
73
95
157
170
320
355

398
416

31
51
73
110
133
223
217
32
52
74
110
133
217
349

25 18
40 30
58 43
83 61
104 77
216 160
271 21

30
50
60
70
70
70
70
30
50
50
60
60
70
30
30
50
60
60
70
70
30
30
50
60
60
70
70

665
680
710
750
750
750
750
760
775
775
800
800
845
765
765
780
805
805
850
850
765
765
780
805
805
850
850

850
875
895
910
930
935
860
835
845
860
880
925
860
835
855
855
895
895
860
870
835
855
855
895
895
870
885

170
190
235
330
345
370
335
145
175
180
240
250
340
145
175
180
230
240
340
400
145
180
180
235
240
400
435

130
136
180
260
260
260
250
10
136
136
180
190
250
110
136
136
180
190
250
290
110
140
140
180
190
290
340

16
16
16
16
21
21
21
16
16
16
21
21
26
16
16
16
21
21
26
26
16
16
16
21
21
26
26
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58
85
133
226
249
276
349
63
92
17
186
249
417
63
89
"7
182
225
41
504
63

123
182
225
504
582

7n 37 .. .1/2/3/4/5/6

(1) PacyeT MpOMexyTOuHbIX
3HAYEHWIA: NHEeHas
NHTEPMONALWS.

(2) Heobxopmmo ykasaTb rpynny
HarpyaKku CoeMHEHNs npy
3akase. Mpu BbIGOpE rpynmbl
HarpysKki MeHbLUE TOW, YTO
yKkasaHa B Tabnuue, pasvepb!

E xomyTa ymeHbLLaKOTCS (CM.
Tabnuuy Ha ctp. 3.15). Mocagka:
H7 8.

(3 Pasveps! dukcnpyloLgit
LUMOHKIA:
F MuHyc 1 mm;
B1 nntoc 2 Mm
(cm. cTp. 3.44).

yron Harpyxehus <6°

3.38



OuHamunyeckue TPyOHbIE XOMYThbI
Tabnuubl BbIoopa DH 812.8 - DH 863.6

DH 812.8 (Dy 800)

i T

| 78111 76 59 42 30 700 905 170 130 16 6 60

378112 126 100 72 50 715 925 185 136 16 7 90

378113 183 143 108 60 745 950 235 180 16 8 135

378114 284 215 155 70 785 960 330 260 16 9 235

378115 328 248 186 70 785 985 345 260 21 9 258

378116 399 307 233 70 785 985 370 260 21 9 286

378118 545 413 298 70 785 910 335 250 21 9 372

378121 69 58 54 30 790 885 145 110 16 6 67

378122 % 81 76 50 805 895 175 136 16 7 101

378123 131 110 103 50 805 910 180 136 16 7 123

378124 214 180 169 60 830 930 240 180 21 8 195

378126 2711 228 213 60 830 975 250 190 21 8 261

THNIST.. 11218/315/6 378128 550 505 434 365 343 70 875 910 340 250 26 9 440

D) PG L ST 378131 54 54 46 32 30 790 885 145 110 16 6 66

aHANGHUIT THIHAS 378132 77 76 74 51 30 790 905 175 136 16 6 98

MHTEPTIONSILYA. 378133 103 102 9% T 50 805 905 180 136 16 7 121

378134 169 167 158 107 60 830 945 230 180 21 8 191

(2) Heobxopwmo yKkasatb rpynny 378135 186 183 170 134 60 830 945 240 190 21 8 234

HArPY3kV COBMMHEHMS! MpK 378138 343 338 321 224 70 875 910 340 250 26 9 432

3akase. [py sbiGope rpynnei 378139 550 550 490 412 385 381 360 279 70 875 920 400 290 26 9 523

HArpY3kyt MeHbLLUE TOW, 4TO 378141 32 25 19 30 790 885 145 110 16 6 66

3&"32;”3: T;SS:SE&?ZM&%"' 378142 52 40 30 30 790 905 180 140 16 6 104

Taﬁnmfy Hya o, 3.15). Hooama: 75149 74 58 43 50 805 905 180 140 16 7 127

HT 8. 378144 10 84 62 60 830 945 250 180 21 8 193

378145 134 105 77 60 830 945 270 190 21 8 236

@) Paswepsl ducHpylowei 378148 550 541 478 447 441 400 279 217 160 70 875 920 400 290 26 9 523

Ph— 378149 427 416 351 273 213 70 875 935 435 340 26 9 612

F MuHyc 1 Mm;

B1 nnioc 2 mm DH 863.6 (Dy 850)

78611 79 61 43 30 725 955 155 130 16 6 66

378612 125 100 72 50 740 980 170 136 16 7 101

378613 179 143 109 60 770 990 215 180 16 8 145

378614 277 216 156 70 810 1015295 260 16 9 43

378615 317 248 187 70 810 1035 295 260 21 9 273

378616 387 307 233 70 815 1040 305 260 21 9 304

378618 518 415 300 70 810 965 335 250 21 9 303

378621 69 58 55 30 815 935 145 110 16 6 72

378622 9% 81 76 50 830 950 180 136 16 7 13

378623 132 111 104 50 830 965 200 136 16 7 136

378624 215 181 170 60 855 985 260 180 21 8 211

378626 273 229 214 60 855 1030 240 190 21 8 286

378628 550 509 437 367 345 70 900 965 340 250 26 9 474

378631 55 54 47 32 30 815 935145 110 16 6 70

378632 77 76 74 51 30 815 960 180 136 16 6 109

378633 104 103 95 72 50 830 960 180 136 16 7 133

X ) . . 378634 170 168 159 110 60 855 1000 235 180 21 8 207

6"\[ 0 E——n{-i 378635 187 184 170 135 60 855 1000 235 190 21 8 255

- 378638 345 341 323 225 70 900 965 340 250 26 9 465

\! 378639 550 550 493 415 388 383 360 281 70 900 975 400 290 26 9 564

378641 32 25 19 30 815 935145 110 16 6 70

378642 5 4 31 30 815 960 180 140 16 6 116

378643 74 58 44 50 830 960 180 140 16 7 140

378644 111 84 62 60 855 1000 250 180 21 8 207

JTON HarpyXeHus <6° 378645 135 105 78 60 855 1000 270 190 21 8 255

378648 550 545 481 450 444 403 281 219 162 70 900 975 400 290 26 9 566

378649 427 416 353 274 214 70 900 990 435 340 26 9 659
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[OvuHamnyeckue TpyOHbIE XOMYTbI

Tabnuubl BbIoopa DH 914.4 - DH 965.2

DH 914.4 (Dy 900)

379111
379112
37 N13
379114
37915
379116
379118
3TN
3T N2
379123
3rN24
379126
3T N28
379129
379131
37N
379N 33
37N 34
379135
379138
379139
379141
379142
379143
379144
379145
379148
379149

DH 965.2 (Dy 950)

75
121
181
285
329
400
544

550
550

61
100
143
216
248
301
413

511
550

550

43
72
108
156
186
233
299

69 58 55

97 81 77

132 111 104

216 181 170

2714 230 215

438 368 346

495 416 390

54

7

103

170

187

343

387

544 479 449

53

76
102
168
185
339
382

443
427

46

95
156
170
322
360

402
416

32
51
68
97
135
225
280
32
52
74
11
135
280
353

25
40
58
84
106
219
274

18
30
43
62
78
161
214

30
50
60
70
70
70
70
30
50
50
60
60
70
70
30
30
50
60
60
70
70
30
30
50
60
60
70
70

760
775
805
845
845
845
845
840
855
855
880
880
925
925
850
850
865
880
880
935
935
850
850
865
880
880
935
935

1005
1030
1045
1065
1085
1090
1015

985
1000
1015
1035
1080
1015
1025

985
1010
1010
1050
1050
1015
1025

985
1010
1010
1050
1050
1025
1040

180
185
250
330
365
390
335
145
175
220
240
250
340
400
145
175
180
230
240
340
400
145
180
180
260
320
400
435

130
136
180
260
260
260
250
110
136
136
180
190
250
290
110
136
136
180
190
250
290
110
140
140
180
190
290
340

16
16
16
16
21
21
21
16
16
16
21
21
26
26
16
16
16
21
21
26
26
16
16
16
21
21
26
26
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69
100
146
245
275
306
394

72
112
137
213
288
478
574

73
110
134
206
258
475
579

73
17
141
208
264
579
680

37971
379712
379713
379714
379715
379716
379718
379721
39722
379723
379724
379726
379728
379729
379731
379732
379733
379734
379735
379738
379739
379741
379742
379743
379744
379745
379748
379749

75
128
181
217
328
387
518

550
550

58
103
146
216
249
324
415

513
550

550

550

4

74
Uk
156
187
234
300

69
100
144
225
295
440
498

512

546

59

84
19
186
247
370
418

431

482

55

79
13
177
232
348
391

51

79
115
170
202
345
403

450

51

78
113
168
199
341
398

445
427

48

76
105
166
185
324
380

403
416

33
52
67
98
140
226
292
33
53
82
115
146
281
354

26
41
64
88
114
220
275

19
31
48
65
84
162
215

30
50
60
70
70
70
70
30
50
50
60
60
70
70
30
30
50
60
60
70
70
30
30
50
60
60
70
70

785
800
830
870
870
870
870
865
880
880
905
905
950
950
875
875
890
905
905
960
960
875
875
890
905
905
960
960

1055
1080
1090
115
1135
1140
1065
1040
1060
1080
1090
1130
1065
1075
1040
1060
1080
1105
1125
1065
1075
1040
1080
1080
1100
1120
1075
1090

155
180
230
295
290
295
335
145
180
225
250
300
340
400
145
180
225
240
295
340
440
145
180
225
240
295
400
435

130
150
195
260
260
260
250
110
146
186
205
250
250
290
120
146
186
205
250
250
330
120
150
190
205
250
290
340

16
16
16
16
21
21
21
16
16
16
21
21
26
26
16
16
16
21
21
26
26
16
16
16
21
21
26
26
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72
12
163
262
296
353
430

81
118
152
231
308
512
603

81
115
151
224
293
510
613

81
124
159
221
288
608
690

1n 37 .. .1/2/3/4/5/6

(1) PacyeT MpOMexyTOuHbIX
3HAYEHWIA: NHEeHas
NHTEPMONALWS.

(2) Heobxopmmo ykasaTb rpynny
HarpyaKku CoeMHEHNs npy
3akase. Mpu BbIGOpE rpynmbl
HarpysKki MeHbLUE TOW, YTO
yKkasaHa B Tabnuue, pasvepb!

E xomyTa ymeHbLLaKOTCS (CM.
Tabnuuy Ha ctp. 3.15). Mocagka:
H7 8.

(3 Pasveps! dukcnpyloLgit
LUMOHKIA:
F muHyc 1 mm
B1 nntoc 2 Mm
(cm. cTp. 3.44).

yron Harpyxehus <6°

3.40



OuHamunyeckue TPyOHbIE XOMYThbI
Tabnuubl BbIbopa DH 1016 - DH 1067

DH 1016 (Dy 1000)

i T

| 701 77 59 42 30 810 1110 165 130 16 6 76

77012 120 102 74 50 825 1130 180 150 16 7 11

7T013 182 142 111 60 855 1140 230 195 16 8 166

377014 281 217 157 70 895 1165 295 260 16 9 267

377015 323 250 188 70 895 1185 295 260 21 9 298

377016 387 328 237 70 895 1190 305 270 21 9 359

377018 518 416 301 70 895 1115 335 250 21 9 435

377021 70 59 55 30 890 1090 145 110 16 6 82

37702 100 84 79 50 905 1110 180 146 16 7 17

377023 141 17 1 50 905 1130 225 186 16 7 155

377024 25 187 177 60 930 1140 250 205 21 8 23

377026 200 240 228 60 930 1180 300 250 21 8 324

™n 37 .. .1/2/3/45/6 3T028 550 515 442 371 349 70 975 1115 340 250 26 9 519

377029 550 550 499 420 393 70 975 1125 400 200 26 9 606

(@ Pacyet npomMexyTouHbIX 377031 5 51 48 33 30 900 1090 145 120 16 6 81

3HavEHWIL: NIMHeTHast 7703 79 78 76 52 30 900 1110 180 146 16 6 113

VHTEpONSILUS. 377033 M5 114 106 66 50 915 1130 225 186 16 7 154

37T03% 171 169 167 103 60 930 1155 240 205 21 8 226

@ Heobxopumo ykasars rpynny 377035 203 200 185 137 60 930 1175 295 250 21 8 295

“arpy3"”|'_|°°e”“ge“”“ o 377038 346 342 325 226 70 985 1115 340 250 26 9 513

saxase. {1p BbIOOpE rpynfie! 377039 550 514 433 405 400 380 293 70 985 1125 440 330 26 9 620

;f;g;’fl';”a“"g';:ig";a:;gpbl 7T041 33 2 19 30 900 1090 145 120 16 6 81

E XOMyTa YMEHLLIAOTCS (Ch 377042 53 42 31 30 900 1130 180 150 16 6 122

rabruLy Ha crp. 3.15). Nocapka: 371048 82 64 48 50 915 1130 225 190 16 7 159

H7 8. 377044 16 8 65 60 930 1150 240 205 21 8 225

377045 147 14 8 60 930 170 205 250 21 8 288

@) Pasweps! dukcupylowe 377048 550 548 484 452 447 405 282 220 163 70 985 1125 400 290 26 9 614

LoHKH: 377049 427 416 35 276 216 70 985 1140 435 340 26 9 7%

F MuHyc 1 Mm;

B1 nntoc 2 mm DH 1067 (Dy 1050)

FTIM 76 59 42 30 835 1160 165 130 16 6 86

FTI2 120 100 75 50 850 1185 180 150 16 7 121

FTI3 182 141 1M 60 880 1190 230 195 16 8 179

FTI4 281 218 157 70 920 1220 295 260 16 9 282

FTI15 323 254 187 70 930 1240 295 260 21 9 318

FTI6 387 327 236 70 930 1245 305 270 21 9 362

FTI8 518 417 302 70 920 1170 335 250 21 9 470

T2 70 59 55 30 915 1140 145 110 16 6 88

T2 100 84 79 50 930 1165 180 146 16 7 127

T3 144 19 113 50 930 1185 225 186 16 7 166

377124 26 187 177 60 955 1195 250 205 21 8 251

37126 289 239 227 60 955 1235 300 250 21 8 342

3TI28 550 516 443 373 350 70 1000 1170 340 250 26 9 559

FTI29 550 550 501 421 394 70 1000 1180 400 290 26 9 655

37T 31 52 5 48 33 30 925 1140 145 120 16 6 88

T3 80 79 76 53 30 925 1165 180 146 16 6 123

37T133 15 114 105 66 50 940 1185 225 186 16 7 165

© e T4 171 169 168 98 60 955 1210 240 205 21 8 243

| = 37135 203 201 186 137 60 955 1230 295 250 21 8 317

\ ' 37T138 348 343 36 227 70 1010 1170 340 250 26 9 550

I T139 550 516 434 406 401 382 293 70 1010 1180 440 330 26 9 664

3T 41 33 2 19 30 925 1140 145 120 16 6 88

T4 53 42 31 30 925 1185 180 150 16 6 134

37T143 82 64 48 50 940 1185 225 190 16 7 170

377144 6 89 65 60 955 1205 240 205 21 8 240

JTON HarpyxeHns <6° 3T145 147 115 85 60 955 1225 200 250 21 8 308

377148 550 485 454 448 407 283 221 163 70 1010 1180 400 200 26 9 659

377149 427 46 357 277 216 70 1010 1195 435 340 26 9 770

M



[OvuHamnyeckue TpyOHbIE XOMYTbI

Tabnuubl BbIbopa DH 1118 - DH 1168

DH 1118 (Dy 1100)

37121
371212
371213
371214
371215
371216
371218
3722
371222
371223
371224
371226
371228
371229
371231
371232
3771233
311234
371235
377238
371239
317241
371242
377243
37T244
377245
371248
377249

DH 1168 (Dy 1150)

7
120
186
281
323
387
518

550
550

59
100
138
217
254
326
414

518
550

550

42

75
109
158
188
239
303

70
100
148
227
294
445
503

518

550

59

82
121
191
243
374
423

436

487

55

78
114
179
231
351
395

52

80
116
172
204
349
408

456

51

79
114
170
201
344
402

450
427

48

76
106
168
185
327
382

408
416

33
52
67
98
139
228
293
34 2
54 42
80 62
116 89
148 115
284 222
358 278

19
31
47
65
85
164
217

30
50
60
70
70
70
70
30
50
50
60
60
70
70
30
30
50
60
60
70
70
30
30
50
60
60
70
70

860
875
905
945
955
955
945
940
955
955
980
980
1025
1025
950
950
965
980
980
1035
1035
950
950
965
980
980
1035
1035

1210
1235
1240
1270
1290
1295
1220
1190
1215
1235
1245
1285
1220
1230
1190
1215
1235
1260
1280
1220
1230
1190
1235
1235
1255
1275
1230
1245

165
180
235
295
295
310
335
145
180
230
250
300
340
400
145
180
225
240
295
340
440
145
180
225
240
295
400
435

130
150
195
260
260
280
250
110
146
190
205
250
250
290
120
146
186
205
250
250
330
120
150
190
205
250
290
340

16
16
16
16
21
21
21
16
16
16
21
21
26
26
16
16
16
21
21
26
26
16
16
16
21
21
26
26
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86
127
180
290
321
403
472

87
126
174
256
347
557
656

86
122
169
247
323
553
668

88
131
169
243
312
664
773

3713
377312
371313
377314
371315
377316
377318
37T321
371322
377323
371324
377326
371328
371329
37T331
371332
37T333
371334
371335
371338
371339
3TT3H
371342
371343
371344
371345
377348
371349

75
120
181
279
323
387
518

550
550

58

98
139
219
254
326
420

519
550

550

41

75
11
158
188
239
303

70
101
149
227
293
446
504

520

550

59

85
121
189
242
375
424

437

488

56

80
114
179
230
352
397

80
116
172
205
350
409

457

51

79
115
170
202
345
404

451
427

48

77
107
169
186
328
383

409
416

33
53
66
98
138
229
293
34 26
54 42
80 62
17 89
148 115
285 222
359 279

19
32
47
66
85
164
218

30
50
60
70
70
70
70
30
50
50
60
60
70
70
30
30
50
60
60
70
70
30
30
50
60
60
70
70

885
900
930
970
980
980
970
965
980
980
1005
1005
1050
1050
975
975
990
1005
1005
1060
1060
975
975
990
1005
1005
1060
1060

1260
1285
1295
1320
1340
1345
1270
1240
1265
1285
1295
1335
1270
1280
1240
1265
1285
1310
1330
1270
1280
1240
1285
1285
1305
1325
1280
1295

165
180
235
295
295
310
335
145
180
230
250
300
340
400
145
180
225
240
295
340
440
145
180
225
240
295
400
435

130
150
195
260
260
280
250
110
146
190
205
250
250
290
120
146
186
205
250
250
330
120
150
190
205
250
290
340

16
16
16
16
21
21
21
16
16
16
21
21
26
26
16
16
16
21
21
26
26
16
16
16
21
21
26
26
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93
127
194
295
342
414
495

138
186
212
369
563
654

133
180
264
342
594
667

144
182
260
333
661
831

wn 37 .. .1/2/3/4/5/6

(1) PacyeT MpOMexyTOuHbIX
3HAYEHWIA: NHEeHas
NHTEPMONALWS.

(2) Heobxopmmo ykasaTb rpynny
HarpyaKku CoeMHEHNs npy
3akase. Mpu BbIGOpE rpynmbl
Harpy3ok MeHbLLE TOW, YTO
yKkasaHa B Tabnuue, pasvepb!

E xomyTa ymeHbLLaKOTCS (CM.
Tabnuuy Ha ctp. 3.15). Mocagka:
H7 8.

(3 Pasveps! dukcnpyloLgit
LUMOHKIA:
F muHyc 1 mm
B1 nntoc 2 Mm
(cm. cTp. 3.44).

yron Harpyxehus <6°

3.42



OuHamunyeckue TPyOHbIE XOMYThbI
Tabnuubl BbIbopa DH 1219

DH 1219 (Dy 1200)

VTN T4 56 40 30 910 1315 165 130 16 6 93

YT 12 9 75 50 925 1335 180 150 16 7 136

T413 183 137 108 60 955 1345 235 195 16 8 195

) A VAN 281 217 159 70 995 1370 295 260 16 9 310
| e e 3T415 323 254 189 70 1005 1390 295 265 21 9 3R
‘ W46 387 322 240 70 1005 1395 310 280 21 9 415
S T418 518 415 304 70 995 1320 335 250 21 9 530

T4 67 5 52 30 990 1295 145 110 16 6 %

ATy, 101 84 80 50 1005 1315 180 146 16 7 139

T4 147 121 115 50 1005 1335 230 190 16 7 186

T4 2% 28 189 179 60 1030 1345 250 205 21 8 275

T4 203 242 230 60 1030 1385 300 250 21 8 373

T4 550 521 447 376 353 70 1075 1320 340 250 26 9 607

T4 550 505 425 398 70 1075 1330 400 290 26 9 708

377431 52 51 49 31 30 1000 1295 145 120 16 6 @

T4 80 79 77 52 30 1000 1315 180 146 16 6 134

VTR M6 15 107 66 50 1015 1335 225 186 16 7 183

n 37 .. 1/2/3/415/6 4% 173 171 169 98 60 1030 1360 240 205 21 8 267
3T4% 206 204 188 139 60 1030 1380 295 255 21 8 364

377438 350 346 329 229 70 1085 1320 340 250 26 9 5%

37T430 550 521 438 410 405 385 203 70 1085 1330 440 330 26 9 718

37 T441 3 26 19 30 1000 1295 145 120 16 6 %

3 T442 54 42 32 30 1000 1335 180 150 16 6 142

443 78 60 45 50 1015 1335 225 190 16 7 183

At M7 89 66 60 1030 1355 240 205 21 8 263

377445 148 116 85 60 1030 1375 295 250 21 8 337

37T448 550 490 458 452 410 286 223 165 70 1085 1330 400 290 26 9 712

377449 427 46 361 280 218 70 1085 1345 435 340 26 9 831

(1) PacyeT MPOMEXyTOUHbIX SHAYEHMIA: NMHEIHAs MHTEPMONALMS.

(2) Heobxopmmo ykasaTb rpynny Harpy3ky coeguHeHns npu aakase. Mpy BbIGOPE rpynMbl HArPY30k MEHbLUE TOM, YTO ykasaHa B Tabnuue,
pa3mepbl E xomyTa ymeHbluatoTes (cM. Tabnnuy Ha cTp. 3.15). Mocapka: H7 8.

(3) Paamepbl dukcupytoleit Wwrokku: F muHyc 1 MM; B1 noc 2 MM (cm. cTp. 3.44).

™n 37 .. .8/9

yron Harpyxehus <6°
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PuKcUpyroLme LWNOHKK
Tun 3L

q)VIKCVIpyIOLIJMe LUNOHKKN YOEPXMBaOT AUHAMUYECKME
pr6HbIe XOMYTbI B NMOJIOXEHWM PACYETHOTO [EUCTBUS Cu
W HaxoaATCA B NPAKTUYECKN HEHaNPsHKEHHOM COCTOAHUN.
[axe B Cny4ae HarpyxeHus, Cullbl TDEHUA, BO3HUKaKOLLMe
MPpK KOHTaKTe pr6b| C XOMYTOM, obecneunBatoT NpoYHOoe
MonoXeHue. I'Ionepequle CUITbl ABNAOTCA HE3HAYUTENb-
HbIMW.

HecmoTps Ha Hebonblune pasmepb LUNOHOK, HAaNpsiXeHue
B CBAPHOM LLIBE HE3HAUUTENbHO, TaK kak He3HaYMTENbHbI
[AEWCTBYHOLLME Ha LLMOHKV CUMb.

Kak npaBurno, oHy cocTasnsior MeHee 35% oT npegena
TEKYYECTN U HUKE Npeaena ANUTENbHOM MPOYHOCTM MpU
1on3yyecTy, Ans cryyas Harpyxerust H (ypoeHb A/B) B
COOTBETCTBIM C [ONYCTUMBIMMN 3Ha4YeHnsamMu ASME wnm EN.

Bbi6op

Bbibop nopxoasLuymx UKCHPYIOLIMX LNOHOK OCYLLECTBNS-
eTCsl nocne BbIBopa ANHaMUYECKOr0 XOMyTa U COOTBET-
CTBYIOLMX pasmepos F 1 B1 B cOOTBETCTBUM C TabnuLamu
BbI6Opa AMHAMUYECKUX XOMYTOB Ha CTpaHuuax 3.29-3.43.

Pa3mep cukcupyrolLeit WnoHku1

pa3Mepb! 10 KaTarnory
N 15xN " BT nioc 2 mm

0-2um
N_
2xN .

WnNOHKamu

N =paamepbl no karanory F MuHyC 1 Mm

YkasaHHble matepuans! ana dZ)I/IKCVIpyIOLLlMX LLINOHOK
MOCTaBNATCA CO CKnaaa B KOpOTKI/Il7I CPOK. 3akasumk HeceT
OTBETCTBEHHOCTb 3a COOTBETCTBME MaTepuasna pr60r|p080-
[a martepuany LUNOHOK 1 3a pasMepbl CBapPHbIX LLIBOB.

Y100bI 3aWMUTMTE AMHAMMYe-
ckue XxoMyThbl TUNOB 36/37 oT

i nepeKkocoB, BO3HUKAKOLMX

! 13-3a CXMUMAaIOLMX Hanps-

| JKEHUN U Harpy3oK, Hanpae-
NeHHbIX He no ocu, LISEGA

+-——--_de+-.-!

F npeanaraet CTaHAapTU3N-
i X poBaHHbIE d)MKCVIpyIOI.I.WIe
LLUMOHKMW.
FLIJI'IOHI.(VI
(=
)
e
111
Fprﬁbl
—
el
FTpeva

FTpeHMﬂ = Fpr6|=I R

. =0.1...0.4 (oathdmLWeHT TpeHws)

Fx * E = (Funonu* Frperns) - o

Dh

PacnpedeneHue Ccusbl 8 OUHaMUYECKOM Xomyme ¢ d)UKCUpyIOLuUMU

3 L . . . . -
N J

VT -

37— 67 unchpbl TPYOHbIX XOMYTOB -

Homepa Tuna, Hanpumep: 36 22 31 -

2 2 3 1 -

() [pyrvie matepuansl no 3anpocy

Mpumep 3akasa

(MKCMpytoLLEN LWINOHKW ANs TPYOHOro XomyTa Tvna
36 22 31 ons TpyObl, U3rOTOBNEHHOM M3 MaTepuana
13CrMo4-5:

Homep 3aka3a 3L 22 31-04

o O O o o o

o OB w N -

S235JR

$355J2

16Mo3

13CrMo4-5 HaHHble 3aKa3a:

10CrMo9-10 (hUKCMpYIOLLAsA LLMOHKA TUMa
X10CrMoVNb9-1 L. -
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WHCTPYKUMM NO MOHTAXY M 3KCNNyaTauum

Twun 30

YnapHble cTonopbI npeacTas-
nAKT cob0i NPeLM3NOHHbIE
KOMMOHEHTbI, KpaliHe BakHble
Ans 6esonacHocTi. CooTBeT-
CTBEHHO, NpK paboTe ¢ HUMK
HYHO ObITb 0CO6EHHO
BHUMaTenbHbIMU. BHuMaTenb-
HOE OTHOLLEHME K NONOXEHMUAM
AAHHOI MHCTPYKLMUMN ABNAETCA
HeoOX0AMMBIM YCNOBUEM
HaAeXHOro (hyHKLIMOHNPOBAHMSA.

Tmn 30

Tnn 35

CmardapmHbili cryyali yemaHosKu
0na muna 30

(1) 3aBopckas Tabnuyka

@ KOXYX CO CTOPOHbI
NOPLUHEBOrO LWTOKA

) cMOTPOBOE CTEKmNo
@ wHavkaTop nepemeLleHms

(B) coeanHUTENbHOE YLIKO

[Nodsecka ¢ ydapHsIM cmonopom muna
30 u duHamuyeckum xomymom muna 34
C O2paHu4umensmu nosopoma

3.45

1 TpaHcnopTUPOBKa U XpaHeHne

YnapHble cTonopb! LISEGA npencTaBnsitor coboit KOMNOHeHTb!
BbICOKOTOHHONO WU3rOTOBMEHIAS, YPE3BbIHaIHO BaxHbIE AN
BesonacHocTy, ¢ KOTopbIMM HEOBXOAMMO 0bpaLLaTLCs € 0Co-
B0i1 0CTOPOKHOCTHHO B MPOLIECCE TPAHCMOPTUPOBKY, XpaHeHMS,
PacrakoBKy, W AKCMMyaTaLmn A0 W nocre MoHTaxa. Mpu aTom
TeMnepartypa He A0mkHa ObiTb Hinke —20°C.

YrapHble CTOMopbI U UX BCrIOMOraTebHble KOMMOHEHTbI
[OMKHbI XPaHUTLCS B 3aKPbITbIX MPOCTPaHCTBAX. OHM JOMK-
Hb! ObITb 3aLLMLLEHbI OT FPSI3v U NOBPEXAEHMI. PexoMeHay-
€7es1, YT0Bbl 10 MOHTaXa yapHble CTOMOpbI 0CTaBanMCh B
OpUrMHanbHoit ynakoske. HeoGXoavmo HeMeANeHHO Jokna-
[bIBaTb NPOU3BOAMTENTHO O NI0BOM NOBPEXAEHH, NOMy4EH-
HOM MY TPAHCTIOPTUPOBKE, WM BbI3BAHHOM B MPOLIECCe
paboTbl C YAaPHLIM CTOMOPOM MY MOHTAXE.

Ha yaapHbie cTOnopbI HY Npu Kakux 06CTOATENLCTBAX
Henb3sl BCTaBaTb UM CTaBUTb NeCTHULLI. Mepen
Hayanom npoBegeHus TakX BUBOB PaboT, kak
neckocTpyitHas 06paboTka, cBapka, nokpacka U T.4., B
HenocpeAcTBEHHO! GNIM30CTH C yAaPHBLIM CTOMOPOM,
YAApHbIA cTONOp He06X0AUMO Pa3obpath U YAANUTS,
nu6o 3aWUTUTL OT BO3AEHCTBHS.

2 CocTosiHMe Npy nocTaBke

yﬂaprIe CTOMOpPbI NOCTaBNANTCA 3anpaBneHHbIMI
FVIﬂpaBﬂMHeCKOVI XWUAKOCTbI, NOMHOCTBIO0 TOTOBLIMU K
akennyatauuu. ng Tuna 30 K oAHOMY TOpLY YAapHOro
CTonopa NnpuBMHYMBaKTCA BonTamu COeUHALLME YLLUKK, a
K Opyromy Topuy - I'IOpLUHeBOVI LUTOK, Nocne 31oro coeanHe-
Hust ukeupytoTes Gontamu.

YnapHble cronopsl LISEGA npou3soasaTes NONHOCTLH0 13
HepxaBetoLmx MaTepuanos. MoaToMy oHu He TpebytoT
LONONHUTENBHOM 00paboTky NoBepXHOCTH. Pe3bboBLie
COEAMHUTENbBHBIE YLLKM OLMHKOBAHbI U XPOMATUPOBaHI
BenbIM LHKOM.

MpuBapHble ckobbl TNa 35 NOCTaBAATCH OTAEMBHO C
COOTBETCTBYIOLLMMY LUTUGTaMK. [TOBEPXHOCTb NOKPbIBAET-
€1 He NPensTCTBYIOLLIEN CBAPKE TPYHTOBKOM.

yﬂaprIe CTOMopbI TUNa 30 YNakoBbIBAKTCA AN1A OTNPABKK
N0 O4HOMY M3aenunto C 3afBUHYTbIMUA BHYTPb NOPLUHAMU B
noaxodAaLlux ALnKax.

3agodckas mabrudka muna 30

Ha 3aBozckoi Tabnuyke WTaMnylTCS CreayHLLmne Xapak-
TEPUCTUKM;

0003HayeHue TMna

HOMWHanbHas Harpy3ka

TeopeTU4eCckui Xoa

TMN Macna 1 06bem

CepUIHbINA HOMep

HoMep 3akasa

MapK1pOBKa W MAEHT. HOMep, NPV Heo6X0ANMOCTH

3 MoHTax

Mepez MOHTaXOM yaapHble CTOMopbl HEOOXOANUMO OCMOTPETb
Ha Harnwmuve noBpexzeHni. Taioke HeobxoaumMo yBeauTLCs, YTo
COBMMHUTENbBHbIE YLLK IPOYHO NpuKpenneHsI. Heobxommmo
MONHOCTBIO MPUBAPUTL KOMMOHEHTHI COBANHEHNS CO CTPOM-
TENbHOI KOHCTPYKLMEN 1 COBAMHITENBHbIE CKOObI.

Heobxoaumo Bceraa BbibupaTh Takoe pacronoxeHie
COEANHTENbHbIX CK0B, YTOObI HaMpaBMeHe MaKkcUMarbHO
[0NYCTUMBIX YTTIOB OTKTIOHEHWS COBNAAAN0 C HanpaBneH1em
HauOOMbLLErO TEMMOBOMO PacLUMperis npu paboTe.
Mpeaenb| MonepeyHoro YrIOBOro OTKMOHEHIS COCTABNSOT
Makcmym £ 6°. Heobxoammo nsberatb HenpaBumbHOMO
PaconOXeHNs COBAMHUTENBHBIX CKOD ANst MPeLOTBpALLEHIS
OrpaHU4EHNs NEPEMELLIEHIS.

Bee CBapo4Hble paGOTbI Ha CaMux COeNHEHNAX U B HEMO-
CpeﬂCTBeHHOVI OnM30CTM K HIAM [OMKHI OCYyLLECTBNATLCA A0
MOHTaXa yapHbIX CTOMOPOB.

MNepeq MOHTaXOM yaapHble cTonopbl Tvna 30 creayeT
MofOrHaTh K HeODXOMMOMY MOHTAXHOMY pa3mepy (paccTost-
HYe OT OZIHOTO COBAVHTENBHOTO LUTUETa A0 APYroro) nyTem
BbITAMVBAHIS MOPLLHEBLIX LUTOKOB Ha PACcCTOsHIE, paBHOE
HE0BXOZMMOMY MOHTaXHOMY pasmepy.



YToBbl 130exaTh HeXenarernbHOro GrokMpoBaHIS YaAPHOTO
CTONOpA, LTOKI JOMKHbI BbITATMBATLCA MEANEHHO, NNaBHO U
CO CKOPOCTBIO HIDKE CKOPOCTY BriokMpoBKM. [opLLIHEBOIA UTOK
yOapHbIX CTONOPOB HEBOMBILIOTO pasMepa MOXHO nepeme-
CTUTb BPYYHYIO.

Bec yaapHbIx cTonopos 60MbLLIONO AvaMeTpa Takke MOXHO
MCnonb30BaTh, NOABECYB YAaPHbIA CTONOP 33 COEANHUTENb-
HOE YLLKO MOPLUHEBOTO LLTOKA.

YrapHble CTOMopbI MOryT BbiTb YCTaHOBIEHb! B Ni06OM
nonoxeHuu. MopLIHEBOV LITOK CrieayeT NPUCOSANHSITS K
KOMTMOHEHTaM C XOPOLLIEIA TEMIOMPOBOAHOCTbIO ANA TOrO,
4T0BbI MOMMOLLEHHas TENFIOTa MOrfa OTBOANTLCS OT 3aLT-
HOTO KOXYyXa.

anI CNOMNb30BaHNM MOHTXHOTO YANMHATENA YOAPHOrO CTO-
nopa, yANMHUTENb Heobxoaumo NPUCOEANHUTL K UCTOYHMKY
Tenna.

Heobxoaumo ycTaHaBnuBaTh yaapHble CTONOPbI TaK, YTobbl
CMOTPOBbIE CTEKNA ANS NPOBEPKM XKUAKOCTY BbInn XOpOLLO
BUOHbI C NNOLLAAKY TEXHUYECKOro 0BCTYKUBAHNS.

CoeqMHEHNS CO CTPOUTENbHBIMU KOHCTPYKLMSIMU [OMKHI
BbITb 3aTHYTbI C YCUMMeM 1 [0 yriopa. bonTosbie coe-
[MHEHNS B HanpaBeHni nepedayy Cuibl AOMKHbI MMETb
04EHb XOPOLLIYHO 3aTTKKY.

Ecnv nocre ycTaHoBKi yaapHOro cTonopa HeoGXoAnMo
OCYLLIECTBUTb CBAPKY HA COBAMHEHNSX, CrieayeT BHUMa-
TeNbHO CNIeauTb 3a TeM, YTOBbl CBAPOYHbIIA TOK HE npoLLen
4yepes yapHbIii cTonop.

Mocne cbopkm BCel CUCTEMbI PEKOMEHAYETCS MOCTIeAYH-
LU OCMOTP K0 ONOPHON TOUKM:

A. OcMOTp BCEX TOYEK KpensieHns Ha NpeaMeT NpaBurbHO-
CTI (hOPMBbI KPEMMEHIS 1 YCUTAS 3aTsKKM ((ukcaums Gon-
TOB Ha COBANHUTENbHBIX YLLKAX, (uKcaLMs BCeX GONTOB 1

WTUGTOB Ha COBAMHEHNSIX).

B. MpoBepKka MOHTAXHOTO NONOXeHIa Ana obecnedeHus
cB06O/bI NEPEMELLEHIS NPY TENTOBOM PACLUMPEHNI.
Heobxomumo crneauts 3a Tem, 4Tobbl COeaUHUTENbHbIE
YLLIKW, NPUCOBMHEHHbIE K COBAMHUTENbHBIM Ckobam, MOrnK
cB06OAIHO BpalLAThCS, 1 YTO MOpLLEHD He ynupaeTes B
KpaiiHee NomMoXeHue Y1apHoro cTonopa.

[nq nopLuHs pekoMeHayeTcs npegycMaTpuBaTh 3anac
no 10 MM B KpaitHux nonoxetusix. MoxHo oTcnexusatb no-
TNIOXEHE NOPLUHS C MOMOLLbI0 MHAMKATOPA NEPEMELLEHNS.

Mepes; BBOZOM 06OpPY0BaHHS B 3KCMTyaTaLMI0 PEKOMEH-
[lyeTCs MPOBECTY OKOHYATENbHYHO BU3yarlbHyt0 MPOBEpPKY
BCEX Y/apHbIX CTOMOPOB U MX MOHTaXHbIX MOIOKEHMIA.

KOXYX MOPLUHEeBOro LWToka

3aBopckas Tabnuyka

CMOTPOBOE CTEKIO
(KOHTPOMb KIMAKOCTH)

6°
ykasatesb nepemMeLleHnsa —t
COeInHUTENbHOE YLLIKO =— SG
WA
P
< \ x
\ max., )
1 90°
1 R
L
3anac xoga ans KpaVIHel'O 3anac xoga ans Kpa|7|Hero
NOJIOXEHUA LUTOKa " NONOXEHMS LUTOKa
Tun 30 pa6oqmm AunanasoH

4 MpoBepka u TeXHMYeckoe o0bCnyxuBaHue
ﬂpM HOpMalbHbIX 3KCNNyaTalOHHbIX YCIOBUAX YAaPHbIE
CTOMOpbl PacCYNTaHbI Ha 6630TK33HyI0 pa60Ty B TeYeHue
MaKCMMaIbHOro Cpoka CJ'Iy)K6bI ANEKTPOCTAHLUN. Yro0b!
CcOoXpaHuTh paboTocnocobHOCTb yaAaPHbIX CTONOPOB PeKo-
MeHOyeTCa npoBO4UTb npocbmnaKTquCKoe TeXHn4eckoe

obenyxuarme. ns nony4eHinsa MHGopmaLm 06 3ToM cu.

cTp. 3.47, «PexoMeHpaLmm no TexHU4eckoMy 0bCryxuBa-
HUHO.

3awuma sepmukanbHoO20 ydacmka mpybonpogoda ¢ NOMOWb
y0apHbIx cmonopos muna 30 ¢ MOHMaxXHbIMU yonuHUMenaMu
muna 33 u OuHamuyeckum mpy6HbIM Xomymom muna 34

3.46



WHCTPYKLUMM NO MOHTAXY U IKCnNyaTaLum
PekomeHAaUMUmM nNo TEXHUYECKOMY 0OCNYXMBaHUIO
yAapHbIX CTOMNOPOB

YaapHble cTonopbl ABNSAOTCA
KPUTUYECKN BaXHbIMM
KOMMOHeHTaMu Ans obecrie-
YyeHus1 6e30MacHOCTU Ha
anekTpocTaHLuuu. OHK cryxat
AN 3alWmTbI TPYGONPOBOAoB
U APYrMX KOMMOHEHTOB OT
[VHAMUYECKOW neperpysku,
BO3HMKAIOLLEH NPy BHeLTaT-
HbIX CIy4asX HarpyXeHus.
Mockonbky Takue cryyam
NPOMUCXOHAT HEOXUOAHHO,
yAapHble CTONopbI AOMKHbI
rapaHTMPOBaHHO W NMOCTOSIHHO
(hyHKLMOHMPOBATL W
obecneuynBaThb 6€30MacHOCTb.

My HopMaFTbHbIX SKCTNYaTaLWOHHbIX YCTIOBMSX CPOK CIYObl
yAapHbIX CTOMOPOB COBMAAAET C MaKCUMATbHOM MTeNbHO-
CTbto paboTsl anexTpocTaHLym (60 ne). Heobxopumo 3ame-
HWTb YNNOTHEHIS W PABMIYECKYHO KIOKOCTb Kak MUHUMYM
OfIVH Pa3 B TEYEHME 3TOTO NEpIa, He NO3aHEE, YeM Yepes
23 roga.

anI OnpeaeneHHbIX YCroBKAX MCNoNb3oBaHUA (GKCTpe-
MalbHad Harpyska) He UCKMto4eH npemespemeHHbM 13HOC
nyBennyeHne MeXaHU4eCKol Bpra60TKI/1. B cooTBeTcTBMM

CO CTporvmu TDGGOBaHMHMM K HaIeXXHOCTU, PEKOMEHLYETCA
NpoBOAUTbL npoqmnakmqecxoe TEXHU4eckoe O6CHY)KMBaHV|e.
OTBETCTBEHHOCTb 32 NPOBEAEHIE TEXHNYECKOrO 06Cﬂy>KMBa-
HUA NEXUT Ha 3KCnyataL/lOHHOM NEPCOHane ANeKTPOCTaHLNN.

Mepol
1. PerynspHas npoBepka
BuyanbHbiit KOHTPOMb OANH pa3 B rof,

2. [nuTenbHble UCNbITaHUA
(hYHKUMOHAMbHbIE UCTIbITAHIS, HE MO3AHEE YeM
yepes 12 net akennyatauum

Peanuzauus
MpoBepKy 1 TEXHUYECKOE 0BCMYXIMBAHME [OMKEH OCYLLECT-
BNATb CNeLManbHo 06y4eHHbIi nepcoHan.

Mpu HeOBXOANUMOCTH, 3TU MPOLIEAYPbI MOTYT BbINOMHATL
creLmanbHO 0Bby4eHHble CrieumanucTbl No 0bCnyX1BaHuO
o6opyaosanms LISEGA.

[inst ouHamuyeckux (byHKLlI/IOHaJ'IbeIX cnbITaHui Ao-
CTYNHO NOJTHOCTbIO CGpTVICbMLlVIpOBaHHOG nenblTatenbHoe
oGopy,qoaaHme. MoburbHble UCTbITaTeNbHbIE CTEHBI
MOryT ObITb NOCTABNEHbI Ha ANEKTPOCTaHLWIO.

1 PerynsipHas npoBepka

PerynsipHas npoBepka npeanonaraeT B3yanbHbIi
KOHTPOIb 1 JOMKHA BbINONHATLCSA Pa3 B oA NS BCeX yCTa-
HOBMEHHbIX KOMMOHEHTOB. MepByto NPOBEPKY HE0OX0AMMO
MPOBECTI HENOCPEACTBEHHO Nepes BBOLOM B aKkcnnyata-
LMK,

B xoze aToit npoBepKit HeOBXOANUMO OCMOTPETb He
TONbKO YAAPHbIE CTOMOPbI, HO U NPaBUMBHOCTb MOHTaXA Y
OKpYKaloLLe KOHCTPYKUMN. ATy npoLeaypy HeoBXoaMMO
BBINOMHSTb B COOTBETCTBUY C aKTOM OCMOTPA, CopepXxa-
LM CTIeAYIOLLME MYHKTI:

B Heo6X0AMMO NPOBEPUTH BCE KOMMOHEHTbI C
AeTanbHbIM ONUCAHNEM UX PACMONOKEHMS

®  OXuAaeMble Npu paboTe nepemeLLeHs B COeau-
HUTENbHbIX y3nax
CMELLEHNS B COEANHEHNAX

®  napameTpbl OKpyXatoLei cpedbl U yCnoBus
3KCMnyaTaLmm

m  paHee NpoBeAeHHbIe PaGoThbI NO TEXHUYECKOMY
06CnyXMBaHNIO

UenbimamenbHbit cmeHO Ons ydapHbIX Cmonopos
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Mpu MOHTaXe HeoBXOAMMO MPOBEPUTD CrieaytoLLe
fetanu:

B NpOBepUTH JaHHbIE 3aBOACKOI TaBGNMYKM Ha COOT-
BETCTBUE AaHHbIM aKTa 0CMOTpa
NPOBEPUTL, YTO COEAMHEHUS NIPOYHO 3aTAHYTHI
NPOBEPUTL, YTO HAYTO HEe NPENATCTBYET BO3MOX-
HbIM NPY 3KCNNyaTaLmm YrioBbIM OTKNOHEHUAM

B POBEPUTB, YTO LITOK NOPLUHA CBOBOAHO Nepeme-
LaeTcA B pacyeTHOM AuanasoHe, pu 3TOM Y4ecThb
3anac no xogy (MuH. 10 Mm)

E  NPOBEPUTbL BHELWHWI BUS HA BO3MOXHbIE
NPU3HAKN NOBPEXAEHNS UK YTEUKM

®  NPOBEPUTbL HENOCPEACTBEHHO NPUCOEANHEHHbIE
KOHCTPYKLMM Ha Hann4me NioObIX NPU3HaKoB
HepacyeTHbIX HaNpPSAXXeHUN U BO3DEUCTBUN, Hanpy-
Mep, Ha NOBbLILEHHYI TeMnepaTypy

B NPOBEPUTb YPOBEHb KUAKOCTU C NOMOLLLI
CMOTPOBOTO CTeKNa

Ecnm nopLueHb pe3epByapa He BUIHO Yepes CMOTPOBOE
CTeKI0, TO B pe3epByape UMEeTCs A0CTATOHHOE KOMMYECTBO
)uakocTu. Ecriv noplueHb pesepayapa BiuguM, TO CrefyeT
MPEANONOKNTb, YTO MPOU3OLLINA YTEYKA KIAKOCTU.

HeoGxoaMMo 3aHecTy HabMoAEHMS! 1 BbIBOLbI B AKT OCMO-
Tpa 1, Npi HeOBXOAMUMOCTM, AONOMHUTE UX PEKOMEHAaLMs-
MV 110 POBELEHNIO KOPPEKTUPYHOLLMX MEPOMPUSTUI.

2 PacwmpeHHas npoBepka
[JlononHuTenbHas NpoBepka NPOBOAWTCS MO UCTEYEHM Me-
purofa aKkcnnyatauum, coctasnstolero 12 net. B xoze aton

Ucnonb308aHue ydapHbix cmonopos muna 30

MPOBEPKY NPOBOAUTCS AONOMHUTENBHOE (DYHKLMOHANBHOE
ucnbiTaH1e HeBOMbLIOW BbIGOPKI YCTAHOBEHHBIX YAAPHbIX
CTOMOPOB (MUH. 2 U3[ENUS KaXa0ro Tuna).

B cnyyae ycneLuHoro npoBeaeHns NCnbITaHui yaapHble
CTONOPbI MOTyT BbITh YCTaHOBNEHbI 06paTHO. B criyyae 06-
HapyXeHnst OTKNOHEHI B paboTe, Heobxoaumo pasobpatb
COOTBETCTBYHLLME KOMMNOHEHTLI U OCMOTPETL OTAENbHbIE
BaXHbIE B (DYHKLMOHANBHOM OTHOLLEHUN AeTanu. Pyko-
BO/ICTBO 3MEKTPOCTAHLMM HECET OTBETCTBEHHOCTb 3a BCE
He0bX0oANMble MEPONPUSTIS MO PEMOHTY 11 0BCIYXMBAHMIO,
11 CBA3AHHYIO C HUMM [JOKyMEHTALIIO.

OBbem NpoBepoK 1 BbIDOPKa yAaPHbIX CTOMOPOB, NOANeXa-
LLWX IPOXOXAEHUIO UCTIbITAHMIA, JOIKHA COrMacoBbIBATLCS
MEXZy PyKOBOLCTBOM SMEKTPOCTaHLMM W MPUBREKAEMbIMM

k paboTe uHxeHepamu no obenyxveanmo. Heobxoaumo ob-
paTiTb 0c000e BHUMAHHE Ha pasHble (haKTopbl BO3AENCTBIS
(Temnepatypa, paguaLns, Harpyaku, SKCyaTauMoHHbIe
BuOpaLym).

[Jlaty v obbem creaytoLLel AnnTeNbHOR NpoBepki Heob-
XOZMMO ONpeaensTh Ha OCHOBE 3an1CaHHbIX Pe3ynbTaToB
CNbITaHMA.

PekomeHfyeTCs He no3aHee, YeM yepes 23 rofa akcnnya-
TaLuv 3aMeHUTb YNMOTHEHNS U TMAPaBNMYECKYH0 KIAKOCTb.
Mocne npoBeAeHs 3TON NPOLIEAYPbI C MPUBNIEYEHNEM
COOTBETCTBYIOLLX CMELManKCTOB, C UCTIONb30BaHNEM OpH-
TMHaMbHbIX 3anacHbix YacTeit LISEGA v nocne yenewwHbix
(DYHKLMOHAMBHbIX UCTIbITAHNIA, MOXHO NPOZOMKUTL JKCNTY-
aTauvio yaapHbIX CTOMOPOB B TEYEHWE CrieaytoLux 23 ner.

KpenneHue mpybonposodos ¢ ydap-
HbIMU cmonopamu muna 30
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WHCTPYKLMM MO MOHTAXY M JKCNIyaTauuu
Tun 35

Makc. yenosoe cmeweHue muna 35

351913 3.0 3.0
352913 30 3.0
353913 30 3.0
354913 30 4.0
355919 55 7.0
356919 75 9.5

357919 105 135
358919 145 180
359911 150 200
350913 140 170
352019 230 -
Pacuwugppoeka cumeorios,

Kacaroujuxcs ceapHo20 wea:

GBS’

aB MM

3.49

3.0
3.0
3.0
5.0
8.0
1.0
15.5
21.0
23.0
19.0

1 CocTosiHMe Npu nocTaBke

MpuBapHble ckobbl Tuna 35 LISEGA noctaenstoTcs

B NOKpaLLEHHOM BUZE B KOMMIEKTE CO LUTUTaMM.
Takum 06pa3om, 3aLumTa NOBEPXHOCTY COCTONT U3 He
NPEnsTCTBYIOLLIETO CBapKe NOKPbITUS, ECAIN HE YKa3aHOo
apyroe.

2 MoHTax
HGOGXO,D,I/IMO MOJTHOCTbIO NPUBAPUTL COeAMHUTENBHbIE
KOMMNOHEHTbI U COeANHUTENbHbIE CKO6bI Ha MecCTe.

Heobxogumo Bceraa pacnonarats NpuBapHble CkoObl
TaK, 4TobbI HaNpaBNeEHNe MakCMManbHOTO BO3MOXHOTO
YITOBOTO OTKIIOHEHWS COBMaAAso C HanpaBneHnem
TENNOBOro paclunpeHust npu pabote (< o ). Mpepensi
MOMepeYHOro YroBOrO OTKIIOHEHUS COCTABNSIOT

Makc. +6° (B ). Heobxoamumo 13beraTb Henpasusb-
HOTO PacnonoXeHus NpuUBapHbIX ckob 13-3a BO3HMKa0-
LUWX NPy 3TOM OrpaH1YeHmi cBOOOabI NEpEMELLEHNS.

CBapKa Ha COeANHUTENbHbBIX KOMNOHEHTaX U B
HeI'IOCpeJJ,CTBeHHOVI ©rM30CTM K HAM I0MKHA ocCy-
LEeCTBNATLCA Nepen yCTaHOBKOI7I yOapHbIX CTOMNOPOB,
KECTKUX pacnopok n T. A.

[ins npuBapku ckob CyLLECTBYHOT CReAytoLLIMe PeKo-
MeHaLum:

MwHUManbHas TonLLMHa CBAPHOTO LWBA ‘a’ Nst NpuBap-
HbIX Ckob TWNa 35 3aBMCHT OT YIOBbIX OTKIOHEHUI
n 3. B pacyeTe npuHuManock A0NyCTUMOE Hanpsike-
Hue 90 H/mm? B cnyyae HarpyxeHus H (yposeHb A/B).

[pyn yBENUYEeHM yrnoBoro cmeLenuns o Ao 90°
[0MYCTUMbIE HANPSHKEHUS COKPALLAKOTCS NPUMEPHO
Ha 15% npu NOCTOSIHHON TOMLLMHE CBAPHOTO LBa (a
MUWH Npu o = 45°).

[onycTMble HanpsxeHus NpescTaBneHbl B COOT-
BETCTBYHOLLEN Tabnuue Harpy3ok («TexHuyeckue
xapakrepucTukuy, cTp. 0.6).

I'Ipoue.qypa npuUBapKu:

CHuMUTE WTUGTHI C MPUBAPHOIA CKOBBI.

2. MpeaBapuTENBHO HarpeiTe NpuBapHyo ckoby
Tna 35 79 19 v Boie NpUONM3NTENBLHO 40
100°C.

3. Wcnonbayiite 6a30Bble 3NeKTPOAbI.

4, HanoxuTe CBapHOA OB CosimMK, YTObbI 13be-
XaTb fecopmaLm Npu ceapke.
(MocnepoBaTenbHOCTL CBAPKM: CM. HUXE).

5. Tlocne HaHeCeHWs Kaxaoro cnos faiTe npusap-
Hol ckobe ocTbiTb Ao 100°C.

I'IpwmeanMe: CBapKy O0J1XeH OCyLeCcTBNATb
TOJNIbKO KBanM(*)MUMPOBaHHbIﬁ nepcoHan nog
KOHTpONemM TeXHn4eCcKoro otaena. an BepTU-
KallbHOM MOHTaXe BepTUKalibHble CBapHbIe LBbI
AONXHbI BbIMOHATLCA B BEPXHEM HamnpaBneHun.

3 3awuTa noBepxXHOCTH

Mocne 3aBepLUeHna MOHTaXa NoBepXHOCTb NpuBap-
HbIX CKOD MOXET ObITb OKpaLleHa. HacTostenbHo
pekoMeHayeTCa caenatb 310 nepen yCTaHOBKOVI
yaapHoro cronopa.



WHCTPYKLUMM NO MOHTAXY M dKCMyaTaLuu
Tun 3D

1 TpaHcnopTUPOBKa M XpaHeHne 3 MoHTax

B npoLiecce TpaHCNOpTMPOBKI HEOBXOAMMO CrieauTh 3a Mpu ycTaHoBKe Aemndpepa HeobXxoaumo obpaLLaTh BHit-
TeM, 4toObl Bsi3koynpyruii aemndpep Tvna 3D BCerfa Haxo-  MaHye Ha MHGOPMaLWIO B MHCTPYKLMSIX MO MOHTaXy AN
ZNncs B BEPTUKANbHOM NONOXEHUN BO u3bexaHue yTedkn  TpyBonposogos. Baskoynpyrui aemndiep LISEGA, koTopbiii
AemndupytoLero BeLwecTsa. l1pu XpaHeHUn Ha OTKPLITOM  NOCTABMSETCA C NPEAyCTaHOBNEHHbIM CMELLEHVEM (CMeLLe-

BO3AyXe HeoBX0AMMO 3alLpLLaTh AeMndeps! OT BO3aei- HWe B XONIOHOM COCTOSIHUM), TPaHCTIOPTUPYETCA 0 MecTa

CTBVSI IPSA3 1 BMaru. yCTaHOBK B BEPTUKATbHOM NONOXEHUM. [puUcoeavHeHMe CHsimue MpaHCNOPMHbIX CKOG
BEPXHE 1 HWKHEN COBAMHUTENBHBIX MIUT K TpyBoMpoBoay

2 CocTosiHMe Npy nocTaBke Y1 METanNOKOHCTPYKLIM IOMKHO MPOU3BOAUTECS C HaJeX-

Bsskoynpyrite aemndepbi LISEGA nocrasnstiotcs pegy-  HOW 3aTsbikoit 6onTos. [lns aToro HeoGxopumo yaanuTs
CTAHOBTIEHHbIMM B XOMOJHOE COCTOSHUE (TpeaBapuTenb-  TPAHCTIOPTHbIE CkoBbl. 3HaueHits MOMeHTa 3aTshkkit GonTa
Hoe cMeLLeHe). ITo 0becrieunBaeTes 3a CYeT TpaHenopT-  MPVIBEACHBI B Tabnuue cooky.

HbIX CKOD, KOTOPblE (HMKCUPYIOT B3aUMHOE PacronoXeHue

BEpXHelt W HiHell YacTei demndepa. Ecnu HavansHoe 4 Beog B aKcnnyaTaumio

CMeLLieHWe He yka3aHo npy 3akase, Aemndep nocTas- B cnyyae ¢ unamm 3D.. ..-D pexomeHayeTcs, 4Tobbl 060- M 12 29 39
nSIeTcs 3aMKCMPOBAHHBIM B LIEHTPANbHOM NONOXEHM pyL0BaHue 3anyckanoch MeaneHHo, Tak, 4Tobbl femndepsbl M 16 71 95
(cmewwerne x =0,y =0,z =0). MOrTM NPUCTIOCOBMTLCS K pabounm Temnepatypam. B M20 138 184

MPOTVBHOM Cryyae, MOryT BO3HUKHYTb CUMbl NPOTUBOAEH- M 24 235 315
[ins Beca Gonee 20 Kr Ha BEpXHeW COEAMHUTENBHON NAUTE  CTBMS, MPEBLILLAIOLLAE YKa3aHHbIE HOMUHATbHbIE HArpy3Ki. M 30 475 635

MPeycMOTpeHa BHyTPeHHsst peabba M16 ¢ orpaHuyeHHoit  Mpu HeobxoauMocTy AemMndepbl MOXHO NpenBapuTENbHO M36 1080 1440
rMyGWUHON BBUHYMBAHMS 7St MPUCOEANHEHMS K MOZbEMHO-  HarpeTb A0 paboyeil TeMnepaTypbl C NOMOLLbIO JOMONHN-  * 3HaveHus 8 coomeemcmeuu

MYy MEXaHu3My. TeNbHOro Harpesartens. B npolecce BBoAa B akcnnyataumo ¢ VDI 2230, Mpunoxerue A,
COOTBETCTBYIOLLEE MONOKEHNE BEPXHEM U HIKHE/! Copu-  KOOPAPUUUeHM mpewus i = 0.14
HUTENbHBIX MIUT U3MEHSETCS 10 NONOXEHNS B ropsiyem

COCTOSHUM, Kak BbINO paccyuTaHo sapaHee.

B npouecce akcnnyatauwn aemndep JomkeH pabotatb
MPMMEPHO B CPEAHEM NMOMOXeHUM. B npoTnBHOM cryyae , " ;
[MHAMUYECKUE XapaKTepuCTUK Aemndepa M3MEHSIOTCS. :
Ecnu cpepHee nonoxeHue B AOMYCTUMOM A1anasoHe He j
LOCTUTHYTO, HEOBXOMMO NEPECMOTPETh pacyeT.

5 MpoBepka n TexHuyeckoe obCnyxuBaHne o= Senansaass
Kak npaguno, Bsiakoynpyrue aemncpepsl LISEGA He Tpebytot
HWKHAA COEANHNTENbHAA NnnuTa TEXHU4ECKoro 00CNyKMBaHIS, OBHAKO PEKOMEHLYETCS exe-
KOXYX rofiHast BU3yarbHas npoBepka. [Insh NpoBeieHs 0cMoTpa { 1= Pa6ouuii duanason dns muna
MHAMKATOP NONOKEHNS MOXHO BHOBb MPUKDENWUT TPaHCMOPTHblE ckoBel. 3D oKor1o cpedHezo nonoxeHus

TpaHcnopTHas ckoba

BEPXHSIS COEAMHUTENbHAS NnuTa
pe3bba M16 gns nogbema npu
TPaHCMOPTUPOBKE

3aBofckas Tabnmyka

Q ©@O®OEO

Ha 3aBopgckoit Tabnudke WramnyeTcs cneayloLas
UHbopMaLUS:

™N
HOMep Cepuu 1 3akasa
HOMMHanbHas Harpy3ka
paboyas Temneparypa
MAGHTU(MKALNOHHDBI HOMEp

3asodckas mabnuyka muna 3D
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WHCTPYKUMM NO MOHTAXY M 3KCNNyaTauum

Tun 36, 37

Tun 36...1/2/3

Tun 36...4/5

Tun 37 ...7/8/9

3.51

1 TpaHcnopTUPOBKa U XpaHeHne

Heobxomumo creauts 3a TeM, YToBbI AMHAMUYECKUE XOMY-
Thl He Oblnn NOBPEXAEHbI B NPOLIECCE TPAHCMOPTUPOBKY.
PeKOMeH}J,yeTCﬂ, 4T0ObI KOMMOHEHTBI XPaHWnuch TOJbKO B
CYXMX, 3aKpbITbIX MPOCTPAHCTBAX. Ecnv Henb3s n3bexatb
XPaHEHWUA Ha OTKPLITOM BO3AYXE, HeoﬁXDﬂ,MMO 3almnaTb
XOMYTbI OT BO3ﬂ,el7lCTBVIFI 3arpAa3HeHns u Boabl.

2 CocTosiHMe npu nocTaBke

[JnHamnyeckue xomyTsl LISEGA noctasnsiotes co BCemu
HeoOXoMMbIMM 6ONTOBBIMI COBAMHEHUSIMU i1 YCTAHOBKY.
[Inst onTMM3aLMM OTNPEBKI XOMYTbI MOTYT NOCTaBASTHCS B
4aCTU4HO CoBPaHHOM BiAae.

OuKcupyoLLme WNOHKN

Yrobbl M3bexaTb NPoBOPaIMBaHIS XoMyTa Ha Tpybe, pexo-
MEHLYeTCs YCTaHOBUTb (IUKCUPYHOLLME LUMOHKW. CM. Takke
cTp. 3.44 nns nonyyeHus MHgopmaLmn 06 aTom.

Pa3Mepr na3oBs Ana (bVIKCVIpyI-OLLLVIX LLINOHOK NPeACTaBneHbI
B Ta6n14u,ax Bbl60pa Ana AnHaMn4ecknx XoMyToB Ha CTp.
3.29-343.

3 MoHTax

Tun 36

Ota KOHCTPYKLKMA COCTOUT U3 MaCCHBHOIA BerHeVI Yactn ¢

MHTerMPOBaHHOVI Coeﬂ,MHMTeJ'IbHOVI ckoboit 1, B 3aBUCUMO-
CTW OT AanaloHa Harpysok, C O4HUM Unu AByma U-o6paa-

HbIMU XOMYyTaMu ¥ I'IOLI,J'IO)KKOVI.

[ns ycTaHoBKW HEOBX0AMMO CHAATb NPeBapUTENbHO
cobpaHHble U-06pasHble XoMyTbl. BepxHoto YacTb,
OCHALLEHHY!0 yrnybneH1em Ans LUMOHKY, YCTAHOBMTb Ha
hrKCHpYIOLLYIO LINOHKY. U-06pasHbiit XoMyT BCTABUTL

C MPOTUBONOMNOXKHOM CTOPOHbI BMECTE C MOAMOKKOM 1
npuxeaTutb 6e3 ycunus raitkamu. CrieflyeT cHoBa npo-
BEPUTb MONOXEHINE XOMYTa NS HAANEXALLEro BblpaBHI-
BaHus.. Mocne 3toro 60nToBbIE COEAMHEHNS MOTYT BbITb
3aTAHYThI 1 3aChMKCUPOBaHDI KOHTpraikam.

Tun 37
312 KOHCTPYKLWS MOBBILIEHHOM MPOYHOCTM MpeaHa3HaYeHa
Ans 6onbLnX AnameTpo. Tpyd v BOMbLUMX Harpy3ok.

Kak npasuno, npueapHas ckoba Tna 35, npeaHasHaveH-
Hasi 4nst Takol Harpyaki, yxe npueapeHa. Ecnv ckoba
MoCTaBNSETCS OTAENbHO NO TpeBOBaHMIO 3aka3umka, TO
Mpu CBapke creayeT cobniogaTb MHCTPYKLMM NO CBAPKE,
npuBeaeHHble Ha cTp. 3.49.

an/ICOOLI,I/IHﬂeMbIe K BerHeVl YacT feTanv npeacTaBnaloT
o001, B 3aBUCUMOCTY OT Harpyaku, OAHY Unun e CtalnbHbIX
M0MoChbl, KOTOPbIE NPUKPENNEHbI C NOMOLLIbHO U.ITI/IdI)TOBbIX
COEANHEHNIA K BerHeVI 4aCTV Ha Neproz TPaHCTMOPTUPOBKU.

[ns YCTaHOBKM HE0BX0AMMO CHSITb CTambHbIE MONMOCHI X0~
MyTa, ocnabus LIJTVICbTOBbIe coenHeHus. BerHIOIO 4acTb C
Masom A4 LWNOHKK YCTaHOBUTb Ha (*)I/IKCMpyIOLLly}O LLUMNOHKY.
C I'IpOTVIBOFIOﬂO)KHOVI CTOPOHbI CTanbHada nonoca xomyTa
BCTaBleHa B 3aKpensieHHbIe Ha Bontax Cepbru v 3akpenne-
Ha C NMOMOLLbH0 LI.ITMdI)TOBbIX COEMHEHNA, KOTOpble NOTOM
(*)I/IKCMpyIOTCﬂ LINAUHTaMMI.

CrefiyeT elwe pa3 NpoBEPUTb MONOKEHNUE XOMyTa ANst
Haznexallero BblpaBHuUBaHus. Mocne aToro 6onToBble
COEZMHEHNS MOTYT BbITb TYro 3aTAHYThI. UTo6bl M3bexaTh
CyyaliHoro ocnabneHus GOnToBble CoeaUHEHNS Heol-
XOZMMO 3aKPENUTb C MOMOLLbHO LUECTUTPEHHBIX raek C
nenecTkoBbIMM LaliGamy.



TpyOHble XOMYTbl, XOMYTOBbI€ OMOPbI,
coeAMHUTENbHbIE AeTanu ans Tpyo
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3"
o
(o]
o
=
0
o
(@]
|
>
=
o
>
0
-
P
=
o
>
=
0
I
Ta]
>
o
-

rPYNNA
NMPOAYKTOB







TpyOHble XOMYTbl, XOMYTOBbI€ OMOPbI,
coeAuHUTENbHbIE AeTanu ans Tpyo

CopnepxaHue Crp.
O0NACTD MPUMEHEHMA. . . oo vttt ettt ettt e e e e s s e e n s nenneeeeneaennnnn 4.1
(O 17 or= LTy 1o - 4.3
[lononHuTenbHble AeTanu Ans TPYBHbLIX XOMYTOB 1 XOMYTOBBIX OMOP « + v v v v v v v s 4.7
CneumnanbHbIe KOHCTPYKLIMM . . . oo v e e s e e e e nneeeeennnnnnnssnsns 4.9
Bbi6op TPYBHbIX XOMYTOB 1 XOMYTOBBIX OMOP: « « « « « « s s s s s s ses s snnssnnnssnnesnss 410
TaBNMUBI BBIOOPA . . . . it e 4.11
TpyBHble XoMyTbl 1 XoMyTOBbIE onopbl DH 21.3 - 1219, T<600°C.............. 411
Tpy6HbIe XOMyTbl 1 XOMYyTOBbIE Onopbl DH 21.3 - 1219, T=600°C.............. 4.52
U-06pasHble XOMYTbI TUMA 40 .. e i eeeeasaneannnannns 4.64
MMpuBapHbIe MPOYLUMHBI ANA TPYO TUMA 41 .\ a e as 4.65
[MpuBapHbIe NPOYLUMHBI A8 OTBOAOB TUMA 4T . v aas 4.66
CoeanMHUTENBHBIE MAACTUHBI TUMA 77 & v v v vt v ettt e e n e nseansennrennsnnnss 4.67
OrpaHu4nTenm oTpbiBa 415 XOMYTOBBIX ONOP TUMA 49 . ..o vt vt e e v iiee e ns 4.68
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Ob6nacTtb npuMeHeHuUs

B BbicoKkoTeMnepaTypHbIX
TpyGonpoBoaax B TPYOHbIX
XOMyTax U XOMYTOBbIX
oropax BO3HUKALOT camble
Gonblune HanpsHKeHUs U,
crieaoBaTtesibHO, OHU SIBNS-
loTCA Haubonee yA3BUMbIMM
KOMMOHEHTaMn B OMOPHOIA
Lienu u3-3a Bo3aencTus
3TUX BbICOKUX Temnepartyp.
OpHako npoBepka TPY6HbIX
XOMYTOB NPOBOAUTCS PEAKo,
TaK KaK JOCTYN K HAM nocne
BBOJaA B 3KCNJyaTauuio 3a-
TPYAHEH 13-32a OKpYKatoLe
XOMYT U30NALUH.

CraHpapTtusaums

Kateropus Tpy6HbIX coeMHEHNI BKIOYaET B Ccebst
pr6HbIe XOMYTbI, XOMYTOBbI€ OMNOPbI, NPUBAPHbIE
NPOYLUNHbI U U-o6pa3Hb|e XOMYThbI. PacyeTHble
Kputepun ana aTnx VI3,D,eJ1I/II7I BapbNpPyOTCA B LUMPO-
KOM [uanasoHe, YTo, B CBOK OYepeb, MPUBOLMT K
6OJ'IbLIJOMy KONn4eCTBy KOMMOHEHTOB. ﬂI/IHaMVIHeCKVIe

XOMYTbI rpynnbl NPOAYKTOB 3B NpUHLUMNE TaKXe 0THO-

CATCS K 3TOMN rpynne. KOHCprKLI'VIFI Kak ans ropu3oH-
TanbHbIX, TaK 1 ANA BEPTUKaNbHbIX pr60I'IpOBOJJ,OB
onpenendaeTca cnegyrowmMm napameTpamu:

AnameTpbl
Harpysku
Temneparypa cpegbl
TOMWMHA N30NALMM

[ins oxBata Bcero cnekTpa TpeboBaHuin ¢ MOMOLLbH
HagexXHbIx komnoHeHToB, LISEGA npeanaraet non-
HbIil aCCOPTUMEHT CTaH4APTHbIX MPOLYKTOB AMNst BCEX
Cry4aeB NPUMEHEHMS.

B cootBeTCTBIUM C 0COBLIMM TPEBOBaAHUSIMM K 3TON
obnactu 6binu paspaboTaHbl COOTBETCTBYHOLNE
ONTUMarbHbIE KOHCTPYKLWM.

[nanasoH gnameTpoB cocTtaBnseT ot DH 21.3 go
DH 1219, ananasoH Temnepatyp focturaet 650°C, a

00nyCTUMblE Harpy3kn — CTpYKTypUpOBaHHbIE MO 3KO-
HOMUYeCKNM COOGpa)KeHI/IFIM — OXBaTbIBAlOT CaMble
BbICOKME YPOBHU, BO3HMKAIOLLME B NPAKTUKE.
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OTI CTaHAAPTU3MPOBAHHbIE KOMMOHEHTbI SBMSOTCS
4acTblo MogysnbHom cuctembl LISEGA, Takum obpa-
30M, rapaHTUpoBaHa COBMECTUMOCTb MO Harpyskam
COEUHEHMNAM.

KavyectBO

B cBssu ¢ TEM, YTO c¢>epa NPUMEHEHNA KOMIMOHEHTOB,
npuncoeanHAEMbIM K prGaM, ABITAETCA KPUTUYECKN
Ba)KHOI7I, MX KOHCTPYKUNA Tpe6yeT 0c000ro BHUMaHUS.

B npuHumne, onopam Tpy6ONpoOBOAOB AOMKHO
YAENSATLCS Takoe e BHUMaHue, kak 1 camum TpyGo-
MpoBofaM, Tak kak Tpy6onpoBoAbl He MOryT ObITb
nyviwe cBouX onop!

Hanbonee BaxHbIM ycnosunem and HaaexHoro
Ka4yeCTBa KOMMNOHEHTOB ABNAETCA BCECTOPOHHAA
CTaHaapTu3auua.

MMoaTomy npw BbIbOpE NOAXOAALLMX U3AENUA cregyeT
BbIbMpaTh TOMbKO KOMMOHEHTBI C MOATBEPKAEHHBIMM
XapakTepucTukamu.

MpOEKTUPOBLLMKM, CTPOUTENN W SKCTITYaTUPYHOLLWIA
MepcoHan MoryT 13BMeYb Mosb3y OT NepeaoBbIX KOH-
CTPYKLMIA BO BCEX 06r1acTsX MPUMEHEHNS!:

B ycyepnbIBaloLme 1 YeTKO
CTPYKTYpUPOBaHHbIe Tabnuubl AaHHbIX
ynpowwaroT NPoeKTMpOBaHHe.

m  BCe NOCTaBKW OT OGHOIO NPOM3BOAUTENSA
MHTErpUpPYIOTCA B MOJIHYIO CUCTEMY ONOpP
(mopynbHas cuctema LISEGA).

BbICOYaliLee Ka4ecTBO N0 KOHKYPEHTHbIM
LieHaM, KOTOpOoe AOCTUraeTcs C NOMOLbH
CEepUNHOro NPOU3BOACTBA U TEXHUYECKU
nepeaoBbIX KOHCTPYKLMIA.

cucrematu4veckas craHgapTusauua obecne-
YuBaeT NOCTOAHHYH OOCTYNHOCTb u3genun.

OnTUManbHoe COOTHOLEHHe HecyLyas
CNoCcoBHOCTL/COBCTBEHHDIN BeC, NPOCTbIe

B YCTaHOBKe KOHCTPYKLMM U COBMECTUMOCTb
coefnHeHui komnoHeHToB LISEGA
obecneunBaeT NPOCTOTY MOHTaxa.

KOHCTpyupoBaHue B COOTBETCTBUU C pe-
CTBYHOLIMMU HOpMaMK obecneynBaeT Makcu-
ManbHYH 3KCnnyaTauMOHHYHO 6e3onacHoCTb.

UCMONb30BaHNE KOMMOHEHTOB KOMMAKTHbIX
pa3MepoB YMeHbLIAET TennonoTepu.

MOTYT ObITb NpeJocTaBNeHbl CepTUdMKaThl,
BblAaHHbIe He3aBUCUMbIMM UCTIbITaTeNbHbIMM
opraHu3auusamm.

TPYOHbIe XOMYTbI, UICNONb3YyeMbie NpU
BbICOKUX TeMMNepaTypax, U3rotos-

neHbl U3 MaTepuanoB, cepTUPULUPOBAHHBIX
B cooTBeTcTBUM ¢ EN 10204-3.1.
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OnucaHue npoaykra
[opu3oHTanbHble XoMyThl, TUN 41, 42, 43, 44

b

Tun 41

Tun42..17

Tun42...9

4.3

1 MpuBapHas npoywmHa Tuna 41

3TOT TMN MCMOMB3YETCH MPEUMYLLECTBEHHO ANS NpUcoeau-
HEHIs K HU3KoTeMMepaTypHeIM Tpybonposoaam Ao

80°C 13 yrnepoaucTolt CTanm Ha ropusoHTambHbIX yyacT-
kax TpyBonpoBOAOB 1Nk 0TBOAAX.

2.1 TopusoHTanbHbIN TPYOHbIA XOMYT
T™na 42 .. 17

3TOT XOMYT MOXET UCTIONb30BATLCS B KA4ECTBE CTPOM-
TENbHOrO MMM NOABECHOTO XOMYTa B HU3KOTEMMEPATYPHBIX
Tpybonposogax. ObnacTb NPUMEHEHNS OrpaHiyeHa
HebonbLunMmu pasmepamu Tpy6.

2.2 T'opn3oHTanbHbIN TPYOHbIA XOMYT

™na42...9
10T XOMYT Mcnonb3yeTcs Ans 6omnbLUKX pa3mepoB Tpyo.

3 Topu3oHTanbHbIA TPYOHLIN XOMYT TMNa 43
3TOT M0SBECHOI XOMYT NOBTOPSIET CTAHAAPTHYHO KOHCTPYK-
LIVI0 13 CTanbHoi nonockl. Ero 1cnonb3oBakue orpaHiieHo
no coobpaeHmsim peHTabenbHOCTY 40 3HaYeHNs Beca
O[HOrO 3nemeHTa npubnuauTenbHo 25 kr. MpucoesuHeHue
K Harpy304HOIA LIENK BBIMOMHSAETCS C NOMOLLbHO LUTUXTOBBIX
COBANHEHNI 1 raek ¢ konbLiom Tina 60 LISEGA.

3aBuCvMOCTb A0MYCKAEMON Harpy3ky OT TeMnepaTypbl MaTe-
pvana obycnaBnm1BaeT T0, YTO OANH TPYOHbIA XOMYT MOXET
1CTIoNb30BaTLCS ANS HECKOMbKMX rpynn Harpy3ok LISEGA.

Ta xe (hyHKUNA — yMeHbLUEHHbIN BeC

~ =y
%
~ ] _..‘L/"‘
Tpy6HbIU xoMym muna 43

Mmacca - 27 k2

YmeHbLweHue mMacchbl npu Ucnob308aHuUU muna 44:

M03TOMY raiiki1 ¢ KONbLIOM CKOHCTPYMPOBAHbI TakiM 06pa-
30M, 4TO MPE1yCMaTPUBAIOT BOIMOXHOCTb COBANHEHIS CO
WTUCpTaMM TPEX COOTBETCTBYHOLLYX ANaMETPOB.

4 l'opu3oHTanbHbIN TPYOHBIN XOMYT THUNa 44
YKecTkoe KopoMbICNIO BOCTPUHMMAET Harpy3ky 0T OXBa-
ThiBatoLLEro Tpyby U-06pasHoro xomyTa ¢ NOANOXKOM.
HaunHas ¢ onpeaeneHHbIX AnameTpos, TemnepaTyp v
[A1anasoHoB Harpy3ok, BMecTo U-06pa3Horo xomyTa 13
Kpyrnoro npouns UCNonb3yeTcs CTanbHas nonoca.

CoepuHeHwe aMEMEHTOB Apyr ¢ ApyroM nponssoautcs 6e3
CBapkM ¢ MomolLLbto BonTos (Homep natenTa DE 3817059).

[0pU3oHTaMNbHbIA TPYBHBI XOMYT TUNa 44 ucnonbayetcst

B TEX CNy4asX, Koraa npumeHeHne Tuna 43 craHoBuTCs
HepeHTabenbHbIM. B 0CHOBHOM 3TO BbICOKME TEMMEPATYpbI,
Bonbluve AvameTpbl TPYO NP BbICOKNX HArpy3kax.

MpncoeanHeHue K Harpy304HOM Lieny NPOU3BOANTCS C No-
MoLLbHo yiuka v cepbrit Tna 61 LISEGA. CoeguhutenbHoe
YLLUKO CKOHCTPYMPOBAHO TaK, 4TO MOXET NMPUCOEONHATLCS

K COEAMHUTENbHBIM LITUITaM HECKOMBKIX FPYNN HArpy30k
LISEGA.

U-o6pasHbili xomym muna 44
macca - 14 k2

CpasHeHue mpybHozo xomyma LISEGA ¢ mpybHbiM XoMymom mpaduyuoHHoU hopMb,
€00meemcmayoLe20 MeM xe pacyemHbiv Kpumepusm, Haepy3ska 32 kH, memnepamypa 300°C.



OnucaHune npoaykra

BepTukanoHbie xoMmyTbl, TUN 45, 46, 48

1 BepTuKanbHbIi TPYOHbIA XOMYT TMNa 45
BepTukanbHbiit ToYOHbIA XOMYT TvNa 45 npeaHasHayeH Ans
MpUMeHeHIst NpW HeBONbLUMX Harpy3kax U TemnepaTypax.
3Ta KOHCTPYKLMS SIBNSETCS 04eHb IKOHOMUYHON TOMBKO B
CBOEM Juana3oHe A1aMeTpoB.

MpucoenHeHe K BepTUKanbHOMY y4acTKy TpybonpoBoga
OCyLLECTBNSETCA C NOMOLLbIO YTIOPOB, KOTOPbIE NpUBapyBa-
l0TCs K Tpy6e. 3a KOHCTPYKLMIO W MpuBapKY YNOPOB HECET
OTBETCTBEHHOCTb W3rOTOBUTENb TPYBOMPOBOAA.

[prCOeANHEHHE K HAarpy304HON LIEMN OCYLLECTBAAETCS C
MOMOLLBHO LUTUCTOB 1 raek ¢ konbLiom Tuna 60 LISEGA.
XOMyT paccuuTaH o MeHbLUel Mepe Ha 3 rpynmbl Harpy3ok
LISEGA.

Mpn 3akase HeobxoaUMo ykasaTb Tpebyemoe paccTosH1e
MeXay yanamu kpenneHus (pasmep L).

2 BeptukanbHbIn TPY6HbIM XOMYT TUNOB 46/48
KoHCTpyKuus 3TOro BEpTUKanbHOro TpyGHOro xomyTa
BbIMOMHEHA B kOPOBYATON (hopMe ANst SKOHOMUYHOTO
YCTIONb30BaHMS MaTepuana.

OTaenbHble feTanu NPUCOEdNHAOTCA K TAram bes3 CBapKu
B LIEHTPAJIbHbIX COEAUHUTENBbHBIX Y3NnaXx, a nocrie 3Toro Ha
HUX 3aKPENNAKTCA Apyrie aetanu (Homep naTeHTa

DE 3817015).

MpuCOeaNHEHME K BEPTUKANBHOMY Yy4acTky TpyGonpoBosa
MOXET OCYLLECTBNATLCS ABYMS PasnuyHbIMU criocoGamu, 1
noaToMy TpebyHTCs ABE Pa3NUIHbIE KOHCTPYKLUM:

m  Tun 46 Ans BOCNPUATUA HArpy3Ku ¢ MCNONb30Ba-

HueM 4 ynopoB, KOTopble NpuBapuBaloTcs Kk TpyGe.

OG6bI4YHO ABa yNopa NPUMEHAKTCA TONLKO AN
Dy < 150 1 ponxHbl pacnonaratbCs CTPOro Hap
GOKOBbIMU CEKLMAMM,

®  Tun 48 ans BoCNpUATUSA Harpy3ku ¢ UCNOMb30Ba-
HMeM Land, KoTopble NpuBapuUBatoTCA K Tpyoe.

[lnameTp oTBEpCTUS ANs Land) cocTagnset npudn. 1/3 ot
anameTpa Tpybbl B COOTBETCTBUM ¢ HOpMamu ASME N-392-3
n DIN EN 13480-3.

[pucoeanHeHe K Harpy304HON Lieny BbINOMHSETCS C
MOMOLLBH0 BCTPOEHHBIX YLLEK, CKOHCTPYWUPOBAHHbIX AN
NpUCcOeaUHEHNS K cepbram ¢ nansLiem Tuna 61 LISEGA.

CoennHUTENbHbIE YLLIKK MET (hOpMY, MO3BONSIOLLYI0
MPUCOEMHATD K HUM LUTACTbI HECKONbBKUX TPYNN Harpy3oK
LISEGA.

BHyTpeHHWe pa3mepbl KOPODKH, KOTOpbIE HEOOXOANMBI NP
nocneaytoLmx pacyeTax napameTpos Land (pasmep N),

B 3aBUCMMOCTM OT AnameTpa Tpybbl DH, NpescTaBneHs! B
TabnuLe B NpaBoM HIDKHEM Yriy.

Marepuanb! TpyGHbLIX XOMYTOB U XOMYTOBbIX OMOP

TOPU30HTaNbHbIE TPYOHbIE XOMYTbI
™mn 41
mn 42
™n 43
n 44
BepTUKanbHbIe TPyOHbIe XOMYTbI
™mn 45
™n 46 X X
™n 48
XOMYTOBbI€ OMOpbI
™mn 49 .. .1
™mn 49 ..
™mn 49 ..
mn 49 ..
™mn 49 ..

xX X X X > > xX X X X
>

o s w N

X X

X X

X X X

X X X
X X

X X X

X X X

BepmukarnbHbiti mpy6HbIl Xomym
muna 45 ¢ coeduHeHuUaMU

BepmukarbHbiti mpy6HbIl xomym
muna 46 ¢ coeduHeHuUsMU

BepmukarbHbiti mpy6HbI Xomym
muna 48 ¢ coeduHeHuUsMU

BHympeHHss wupuHa kopobku (pazmep
N) eepmukarbHbIX Mpy6HbIX XOMymoe
munos 46/48

<DH 100 DH + 12mm
D+ 100 < DH 400 DH + 22Mm
>DH 400 DH + 32mm
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OnucaHue npoaykTa
XomyTtoBas onopa, Tin 49

Fy=p- Fz

Fx=p Fz

BO3MOXHbIe Hagpy3Ku Ha XOMymOogyH
onopy

U = KoaghhuyueHm mpeHust

cTanb / cTanb ~0.3

ctanb / PTFE (NT®J) ~0.1

CTarb/
BbICOKOTEMNEPATYPHbIiA
KoMnoHeHT ang 280°C

crans/
BbICOKOTEMMEPATYPHbIV
koMroHeHT o1 280°C 7o
350°C

bonee nodpobHasi UHhopMayusi Ha
cmp. 7.11

~0.1...0.18

~0.25

4.5

XOMyTOBbIE OMOPbI 0BbIYHO UCTIONB3YHOTCS B KayecTae
CKOMb3ALLVX OMop (CBOBOAHbIX ONOP) ANA FOPU3OHTANBHO
PACTONOXEHHbIX TPYGONPOBOIOB.

Kak v B criyyae ¢ TpyBHbIMK XoMyTamm, 061acTb npumeHe-
HWS NOKPLIBAET AMana3oH AnameTpos o1 DH 21.3 o

DH 1219 n gmanasoH emnepartyp Ao 600°C; ans DH o
88.9: 650°C.

MoMiMO Harpysku Ha oropy, paboyasi TeMnepatypa Tpy6o-
MPOBO/IA SIBNISIETCS BAXHEMLUMM KPUTEPUEM B KOHCTPYKLMN
XOMYTOBbIX OMOp. STOT KpUTEPWIA OMPeAenseT UCroNb-
3yeMblil MaTepyan. BbicoTa onopbl 3aBUCUT OT TOMLMHbI
N3OMSILN.

[ins Toro, YTOObI KOMNYECTBO TUNOPa3MEPOB 0MNop He Obino
CIMLLKOM GOmbLUMM, KaXJoMy TemnepatypHOMy AuanasoHy
COOTBETCTBYET ONpeAeneHHan CTaHaapTHadA BbICOTa.

CTaHOAPTHBbIE BbICOTI OMOP OTCYMTLIBAIOTCS AMst BCEX
[AMaMETPOB OT HIXKHETO Kpast TPYObI 1 M3MEHSIKOTCS C LUarom
50 mm mn 100 mm.

CTaH,EI,apTHbIe pa3mepsl, BbI6VIpaeMbIe [NdA BbICOTbI ONOPbI,
TaKke Kak 1 Anda AJMHbl CKONb3ALLEr0 OCHOBAHMA, OXBATbI-
BatoT 60ﬂbLLIy}0 4acTb Cly4aes NPUMEHEHMA.

[insi pasHbIX CnyyaeB MPUMEHEHNS, B COOTBETCTBIM C TEM-
nepaTypon 1 Harpy3kamu, TpebyrTCs pasHble KOHCTPYKLMN
XOMYTOBbIX OMOP.

B cryyae He0BX0aUMOCTM MOTYT NOCTaBNATLCS KOMMOHEH-
Thl CrieLManbHbIX pasvepoB. HeGombluoi BbIGOp NpeacTas-
neH Ha cTp. 4.9 B pasaene «CneuuanbHble KOHCTPYKLMMY.
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Bbicoms A71s1 XoMymogoli onopk! 3a8ucsim om memnepamypbi cpedsi u om duamempa mpyob|

Temneparypa 40 H 50 100 150 200
350°C @ Tpy6bl 21.3-88.9 21.3-558.8 108-1219 323.9-1219
Temnepatypa go H 100 150 200 250 300
500°C @ Tpy6bl 21.3-26.9 33.7-76.1 88.9-193.7 219.1-457.2 508-1219
Temnepatypa 10 H 150 200 250 300
560°C @ Tpy6bl 21.3-76.1 88.9-168.3 193.7-323.9 355.6-1219
Temneparypa 10 H 150 (200) 200 (250) 250 300
600°C (650°C) @ Tpy6bI 21.3-76.1 88.9-168.3 193.7-323.9 355.6-1219




1 XomyTOBbIE ONOPLI ANS HU3KUX TEMNEPaTyp

W HeBonbLLIMX AUamMeTpoB TPyo

KoHcTpykums (BapuaHT 1) Ang 3Toro cnyyas npuMeHeHms
COCTOWT 13 ABYX OMera-06pasHbIx NpogumbHbIX MOMOBIH.
Mpu ycTaHoBKe Ha TPYBONPOBO HUKHSS YaCTb MPOYHO COoe-
[vHsieTcst GonTamu 1 00pasyeT ckoNb3silLiee OCHOBaHME.

B BepxHeit yacTi Tpyba Takke uKkcupyeTcs Ha MecTe ¢
MOMOLL{bI0 BONTOBOTO COBAMHEHNS.

3a cyet cB0BOAHOTO NpocTpaHeTBa nog, Tpyboi, chopmu-
POBAHHOIO KOHCTPYKLMEN KOMMOHEHTa, obecneunsaeTcs
NOCTOSIHHAS BEHTUNALMS 3TOMO yyacTka. JT0 KpaitHe BakHO
[LNS HU3KoTEMNEpaTYPHbIX TPYOONPOBOAOB, TaK Kak B Mpo-
TUBHOM CTly4ae yXe Yepe3 KOpoTKoe Bpems 3T0T y4acTok
MOXET NOABEPrHYTbCS KOPPO3WK, BbI3BAHHOMN CKannMBa-
toLLMMCS KOHAEHCATOM. B CTaHgapTHOM MCTIONHEHU 3TH
XOMYTOBbIE ONOPbI U3rOTaBNMBATCS ANEKTPOOLMHKOBAH-
HbIMM.

2 XoMyTOBbI€ ONOpPbI ANs CPEAHNX U BbICOKUX

Temneparyp
3Ta KOHCTPYKUMS! (BApWAHT 2) COCTOT 113 HIDKHEN THYTOIA
METamMM4ECKO NMUTbI, KPEMKO NPUBAPEHHOI K ABYM
TPYGHbIM XOMyTaM. HiKHSIS YacTb ycureHa KOChIHKOi B
COOTBETCTBUM C PACYETHOI HArpy3KOM.

3TV XOMyTOBbIE ONOPbI Pa3HO0BPa3HbI B MpuMeHeHIK. Mpin
PACTIONOKEHUM ABYX HIKHUX YacTelt Apyr HanpoTuB Apyra
MOXHO NErko Nony4Tb ABOIAHYIO HaNpaBNAoLLLYI0

ﬂpUMepb/ Uucnonb308aHus.

(Puc. 1)

Xomymosas onopa muna 49

C 02paHuyumenem ompbiea.
[Honycmumbie Hagpy3ku U pa3vepsl,
cm. cmp. 4.68.

Xomymosas onopa muna 49 .. .. G2P
8 Kkayecmee 08oUHOU Hanpasnsowed.

(Puc. 2). Mpwu pononHuUTENsHOM MCNONB30BaHUK NONepey-
HbIX HaNpaBASIOLLYMX MOXHO 0BecneunTb orpaHnieHie
nepemeLLEeHms CO BCEX CTOPOH.

®dopma 0nopHoi NANTLI 06ecneynBaeT NPOCTON MOHTaX
orpaHnyuTenelt oTpbisa (Puc. 1). HuXHsS YacTb CkoH-
CTpyupoBaHa Tak, 4Tobbl Ha Helt MOXHO BbINo 3akpenuTh
nnacTuHy 13 HepXaBeloLLEeN CTanu B Ka4eCTBe NOBEPXHO-
CTu ckonbxeHms. Cu. Takke «[ononHuTenbHble etanny,
cTp. 4.7.

3 CneunanbHble KOHCTPYKLUN

Mpu Heo6X0AMMOCTI BO3MOXHO U3rOTOBMNEHME
cnewuuanbHbIX ANMH U BbICOT. MK 0YeHb GonbLumnx
TeMnepaTypHbIX PACLUMPEHMUSX MOXKET OKa3aTbes
LienecooBpasHbIM MOHTaX ANMHHLIX NOAONOPHbIX
NOBEPXHOCTEI HEMOCPEACTBEHHO Ha Nrowaake.

m  [InA HecTaHAAPTHbIX AMAMETPOB TPy, KoTopble
He cogepxatca B Tabnuuax BbIGopa, NMbo noctas-
NAKTCA COOTBETCTBYHLME NPOMEXYTOYHbIE pas-
Mepbl XOMYTOB, NMGO U3roTaBNMBATCS NOAXO-
AAlmMe NpoKnagKk1 Ans KOMMeHcaLu1 HeGonbLuok
pasHuLbI B guameTpax.

m  [lpn HeoGX0ANMOCTH, MOTYT NOCTABNATLCA XOMY-
TOBbIE ONOPbI C ABOWMHBLIMU U Pa3BETBNEHHLIMU
HanpaBRAKWMMK Ha 6a3e cTaHAAPTHBLIX OCHOBA-
HWiA. (M. "CreumanbHble KOHCTPYKUMK'" Ha cTp. 4.8).

(Puc. 2)

Xomymosasi onopa muna 49 .. .. G2A
8 kayecmee Hanpaensowed.

UcnonHeHue 1:

Xomymosasi onopa 01151 HU3KUX meM-
nepamyp mpy6bi, munsi 49 .. .1,
49...2 0o Dy 150.

UcnonHerue 2:

Xomymosas onopa 05151 CpedHuUX u
8bICOKUX memnepamyp muna 49 .. .3,
49...4,49.. .5
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[JononHuTenbHbIe AeTanu aAnsa TpyOHbIX
XOMYTOB U XOMYTOBbIX OMoOp

Tpy6Hble xomyTbl U xomyto- 1 [IpOKNaAKM U3 HepkaBerowwen cTanu 3 OrpaHuuuTeny oTpbIBa TMNOB OT

BbI€ OMOPbI YacTo ocHawa-  [ng noanepxaxus Tpy6ONpOBOAOB, BbINOMHEHHbIX M3 4900 01 ho 49 00 05

HOTCSA JONONHUTENbHLIMM ayCTEHUTHbIX CTanei, BCe TPYOHbIE XOMYTbI 1 XOMYTOBBIE oy HeoBXOZUMOCTH XOMYTOBbIE ONOpbI MOTYT MIOCTABASHTb-
Aetanamu anA cneunanb-  0nopel LISEGA MoryT BbiTb OCHaLLEHb! MPOKNAZKaMA U3 cq ¢ orpaHUIUTENsIMI OTPbIBA. T OTPAHUYUTENH O3BOMSI-
HbIX CNy4aeB NpUMeHeHus.  HepxasetoLuen cramv 13 matepuana 1.4301 (X5CNi18-10). o1 XOMYTOBOV: OMOPe 0CTaBaThCs Ha MeCTe, eCAn Harpyaka
Ona atoro LISEGA npego- 3T NNACTHBI HEOOXOAMMO 3aKa3biBaTb OTHENMLHO, M OHM g 0opY CMLLIKOM Mana Ui OCHOBAHIE OMOpPbI HE MOXET
CTaBNAiET WMPOKUIA CNEKTP  UMEIOT CriealykolLijte 0G03HaNeHNA Tura: BbITb NPUBAPEHO. ITH OrPaHNYMTENN MOXHO 3aKasaTb B
BO3MOXHOCTEH. 175 Tvna 36: COOTBETCTBUM C Tabnuuamu Beibopa (cTp. 4.68).

MnacTuHa 13 HepxasetoLeit cranm 36 .. ..-IP

[ing Tvna 37:
MnacTuHa 13 Hepxasetowleit cranm 37 .. ..-IP

[ing Tna 42
MnacTuHa 13 Hepxasetoluelt cranu 42 .. 09-IP

[ns Tvna 43:
MnactuHa 3 Hepxasetowen ctann 43 .. .-IP

[ns Tvna 44:
MnactuHa 3 Hepxasetowet ctann 44 .. .-IP

[ins Tvna 45:
MnactuHa 3 Hepxasetowert ctann 45 .. ..-IP

[ins Tuna 46/48:
MnacTuHa 13 HepxasetolLel ctanm 46/48 .. ..-IP

[ns tuna 49 .. 11/12; o ‘.‘

MnacTnHa 13 Hepxasetowleit crann 49 .. .. -IP / ¥ i
[ins Tvna 49 .. 13/14/25/35/45/55: - B = i
MnacTuHa 13 HepxasetolLen ctanu 2x 42 .. 09-IP l&]|

MpUMepbI: NSt XOMYTOBOM ONopb! Tna 44 27 13 Tun 43 ¢ npoknadod Tun 44 ¢ npoknackol

— npoknaaka Tuna 44 27 13-IP.
NSt XOMyTOBOW onopbl Tuna 49 11 25
— 2x npoknaaka Tina 42 11 09-IP.

TonwwHa matepuana: 0.5Mm

2 Ckonb3siLumMe NNaCTUHbI M3 HePXKABEHOWeN CTanu
MnacmuHa u3 Hepxaeetoweli cmanu YTo0bl NOHU3NTB CONPOTMBIIEHWNE XOMYTOBBIX OMOP TPEHWUIO,

Ha 0CHOBaHUU XoMymogoli onops! WX MOXHO OCHACTUTb CKONb3AALLMMI NOBEPXHOCTAMM 113 CTa-
muna 49, Menfocmoukas ckome3s- 4 4301 (X5CrNi18-10). 3T CKOMb3SILME MOBEPXHOCTH B

wWasi no0noxKa U Npyx)uHHasi onopa

muna 29 COMETaHUM CO CKOMb3ALLMMI noanoxkami u3 PTFE Tuna 70

(8o 180°C) v HOBBLIMM TENNOCTONKUMU CKONb3ALMMM
nognoxkamu LISEGA (go 350°C), noHwxatoT cunbl Tpe-
Hust npubnmauTensHo Ha 10 — 20% OT Harpyaku Ha onopy.
Cw. Takke pasnen «Ckonbasiime noanoxkiy Ha ctp. 7.10.
370 MCNONHEHIE XOMYTOBBIX OMOP CO CKOMb3SALLMMM NMa-
CTUHaMM 3aKa3bIBAeTCS 0TAENbHO. [ns 3T0r0 Heobxoammo T
| pobasuTh k 0603HaYeHNIO TUNa MHAEKC «-SP» («ClM»): ‘ |

Mpumepsl: 49 22 14-SP ﬁ;,—Ll ”:
49 27 14G2A-SP b
V==Y

OepaHuyumens ompbiea BbicoTa XOMyTOBOI OMOPbLI MPY 3TOM MOBbILLAETCS NpUbNK-
3UTEMbHO Ha 3 MM.
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4 CoeanHUTENbHbIE NNACTUHLI TUNA 77

[1Ba TpyBHbIX XOMyTa TUNOB 43 1 44 MOTYT 06BEANHATLCS
C MOMOLLbIO COEAMHUTENbHBIX NNacThH. Takum 06pasom
HecyLLast cnocobHOCTb MOXET ObiTb yaBOEHa. Bbibop
3MEMEHTOB NpeCTaBneH Ha CTp. 4.67.

[ins 3aKa3a 3TVX ANEMEHTOB HyXXHO 3aMeHUTb 0603Ha-
YeHue TUNa BblGpaHHbLIX XOMYTOB (NepBbIe ABe LudpbI)
umcppamu "77".

Mpumep ans Tuna 43:

77 09 39 ana xomytos 43 01 19 - 43 09 59
7717 39 ana xomytos 43 10 19-43 17 59
7719 39 ana xomytos 43 19 19 -43 19 59

Mpumep ans Tuna 44:
77 66 38 ona Tvna 44 66 38

Heobxoaumo yka3aTb rpynny Harpy3ok Ans Tuna 44, Tak kak
B COOTBETCTBIM C 3TUM [LOMKHO BbITb BbIGPAHO BEpXHEE
coeanHenue (tun 60).

5 W3onupyrouan aHTUKOPPO3MOHHas Npoknaaka
W3onupytoLLme npoknaaky 1ernonb3ayrTes, Koraa Heobxo-
LMMO 3MEKTPUYECKY 130MMPOBaTL PasHOPOAHbIE MaTepy-
anb! TpybonpoBoga 1 ero onopsl, YTo6bI NPeOTBPATUTL
NOKAmbHYI0 SMEKTPOXMMUYECKYIO0 KOppo3uto. C Takumu npo-
knagKkamu onopsl Tpy6onpoBofa MOryT BbiTb BbINOMHEHb
13 HELOPOTUX MAPTEHCUTHBIX CTamNeM, 11 OHW MO MPEXHEMY
ByyT 9thDEKTUBHO 3aLLMLLEHDI.

Kneitkue 13onupyioLLme Npoknagkv MOTYT MPUMEHSTLCS B
[AunanasoHe Temnepatyp o1 -35°C go +210°C u aBnatoTcs
CTOVKUMM K BOMBLUMHCTBY KMCTIOT, LUENOYEN 1 pacTBo-
puteneit. OHW HaknenBatTCs (B HEKOTOPBIX CiyyasX, B
HECKOMbKO COEB) Ha 06E3XUPEHHYI0 MOBEPXHOCTb TPYOI,
HaxoAsLLytocst nozg xomyToM. TONLMHA MaTepuana cocTas-
nsieT BCero nuwb 0.5mm.

TeHTbI NOCTABNAKTCS PA3HOIA LIMPUHBI, B 38BUCUMOCTY OT
XOMYTa, C AnMHami, kpaTHbiMu 1 MeTpy. OG03HaueHIe Ans
3aKasa:

[aHHbIe 3aKa3a:

/i3onupytoLias aHTUKOPPO3NOHHAS
npoknagka Tuna 42 00 ..

L=..m

6 Hanpasnsiowue onopbi TMna 49 .. .. G..

YacTo ObiBaeT HeoOX0AMMO OrpaHIMTL NEPEMELLEHS
TpybONpOBOAA B rOPU3OHTANLHOM, BEPTUKANbHOM MK 060-
WX HanpaBneHusiX. [Ins 370 Lienn MOTyT CRyXWTb Hanpag-
NSItOLLYE Oropbl Ha OCHOBE CTaHAAPTHBIX KOHCTPYKLWIA TMNa
49, cooTBETCTBYIOLLEN (POPMbI 1 HECYLLE CNIOCOBHOCTM.
Obo3HayeHue Ans 3aka3a (hOpMUPYETCS 13 CTaHAAPTHOMO
TUNA W KENAEMOr0 TN KOHCTPYKLNN,

Mpumep:
TMN 49 CTaHAapTHBIN: 49....
TMN 49 ¢ ABYMSA napannenbHbIMU
HanpasnAWWMK: 49 ....G2P
TMn 49 ¢ 60KOBON HanpaBnsoLWeN
c yrnoBbIM pacnonoxenunem: 49 .... G2A
TMN 49 TpexkopnycHas ¢ ABYMs GOKOBbIMM
HanpaBnALWUMK: 49....G3
TMn 49 YeTbIpexkopnycHas onopa: 49....G4

o KOHCTPYKLMK MOTyT ObITb OCHaLLEHbI AONONHUTENBHBIMU
CKONb3ALLIMMKX NNacTUHAMK.

CoeduHumenbHbIe nnacmuHbl muna
77 Ha mpybHbIX XoMymax munos 43/44

Onopa ons mpy6 (mun 49 .. .. G2P)

4200 04 b=40 4200 11 b=110
420005 b=50 420012 b=120
4200 06 b=60 420015 b=150
420007 b=70 420017 b=170
420008 b=80 420020 b=200
420009 b=90 4200 22 b=220
420010 b=100

Tun49....G4
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CneyunanbHble KOHCTPYKUUU

MpumMeHeHWe cTaHAAPTHBIX CneunanbHble KOHCTPYKUMUH

KOMMOHEHTOB B 061acTu CTaHOapTHbI aCCOPTUMEHT OXBaTbIBAOLLMX TPYObI
onop Tpy6onpoBogoB AaBHO OMOPHbIX KoMMoHeHToB LISEGA o6lumpeH v pacnpo-
[0Ka3ano cBOK 3(pheKTUB-  CTPAHSIETCS Ha BCe OCHOBHbIE Crly4aun NPUMEHEHMS,
HOCTb, MPMHOCS OFPOMHYI0  BbIXOAS [jarneko 3a pamkin 0BbI4HON Cepbl Npume-
3KOHOMUIO BPEMEHU U HeHus B aTON obnacTu. HecmoTpst Ha 310, MHOTAA
3aTpar, CBA3aHHbIX C Npo- BO3HWKAIOT BOmee CroXHbIe CUTyaLyK, MPK KOTOPbIX
eKTUPOBaHWeM, JOCTaBKOM  TOMbKO CrieLmanbHas KOHCTPYKLNS MoxeT obecne-
U yCTaHOBKOM. B yacTHocTH,  4uTb Haunyulee pelueHre. Cpeay npodero, cnewn-
3TO OTHOCUTCA K TPYOHbLIM anbHble KOHCTPYKLMKM Hanbonee vacto TpebyroTcs

XOMYTaM 1 XOMYTOBbIM ANS CNeayoLWyX cneLnanbHbIX MpUMEHEHMIA:
onopam.

B UCKMIOYMTENLHO OrpaHNYeHHble
OaHaKo Ype3BbIYaiiHO WHK- npocTpaHcTBa
POKWil AUaNa3oH NpuMMeHe- B YXOA OT NepeceyeHuns ¢ ApYruMiu
HUS 3TUX KOMMOHEHTOB, 06- KOHCTPYKLMAMU
YCNOBNEHHbIN CIIOXHOCTLI0 B HEMOABMXHbIE OMOPbI, BbINOMHEHHbIE
Tpy6OnpoBoAoOB, B 0COGLIX Ha 3aKa3
cnyyasx TpeGyeT ucnonb- M UCKIIOYUTENBHO BbICOKME TpeGOBaHMNsA
30BaHNA cneunanbHbIX no Harpyske

KOHCTPYKUMI. [N IpuHATMS B HecTaHAapTHble AMameTpbl TPY6
TEXHWUYECKN rPaMOTHOrO 0C0GEeHHO BbICOKUe TemMnepaTypbl
pelueHns B Takux cnyvasx (mo 1000°C)

Heobxogumo obpaTuTbLCA Oonbluas TonwMHa U3oNALMK

K OMbITHLIM Npodeccu- HeCTaHAAPTHbII HAaKMOH Tpy6
OHanaw, koTopble MoryT ocobble auameTpsl uand
obecneynTb NPoBepeHHbIe orpaHuuMTenu KpyyeHus /

U UCMbITaHHbIE PeLleHns U NPOTUBOCABUIOBbIE 3/IeMEHTbI
MeTOAMKM pacyeTa.

B atux cnyyasix 3akasumku LISEGA He ocTaBneHbl oauH
Ha ofH ¢ Mpobriemamu. [ 3Tux 0coBbIX TPYAHbIX CneyuansHas KoHempykuusi muna 48 dnst mpy6onpogoda ¢
Cny4aes CyLLECTBYET ONbITHAA KOMaH4a TEXHUYECKNX HaK/MOHHbIM PacnosoXeHuem

crneumanmncToB U MHXEHEPOB, rOTOBbIX 6bICTpO 1 mbKo
NpeanoxuTb NoaxodsLlue peLleHns. OHm MCNONb3yHT
Habop KOMMbIOTEPHOTO NPOrpaMMHOr0 0becreyeHIs,
pa3paboTaHHOro BHYTPM (hvpMbl. B JONOMHEHME K 3TOMY
BCErAA JOCTYMEH LUMPOKWIA aCCOPTVMEHT MPOBEPEHHBIX 11
MCMbITaHHbIX 6a30BbIX KOHCprKLIMVI.

[ins kaxaom 3agayn ecTb peLleHne — 310 yTBepxae-
HWe ABMNSETCS MOLLHOM MOTUBALMEN ANs cneyuany-
ctoB LISEGA. Mol roToBbI NPOAEMOHCTPUPOBATh 3TO
HaL1M 3aKas4nkam B Noboe Bpems!

KpenneHue 8epmukaribH020 38eHa
mpy6bI ¢ NOMOWbH0 cneyuarnbHoU
KOHCMpYKYUu muna 45 TpodiHoll y3en LISEGA (cneyuarnbHasi KOHCMpyKyusi) Cnevy. KoHcmpyKkyusi muna 49 ¢ oepaHu4umenem nepemeweHus
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Bbi6op TpyOHbIX XOMYyTOB

U XOMYTOBbLIX OMOp

anI MCnonb30BaHNN KOMNOHEHTOB BaXHbI
cnegyroline acnekTbl:

1

5.1

5.2

53

5.4

B Tabnuuax Bibopa NpuBeaeHb! Bce AaHHbIE,
HeobXxoauMble 1S ONPEAENeHNst NOAXOASLLEr0
KOMMOHEHTa 1 pa3MeLLieHNst TOYHOTO 3akasa.

'eoMeTpUYECKME NapaMeTpbl COEAMHEHNN
COBMECTMMbI C FeOMETPUYECKUMM NapameTpamm
coeuHuTenbHbIX kKoMnoHeHToB LISEGA. Beneg-
CTBUE LUMPOTbI BO3HUKAKLLMX Ha MPaKTUKE Harpy-
30K NpefyCMOTpeHa BO3MOXHOCTb NPUCOEANHATD
KOMMOHEHTbI 1% HECKOMbKUX FPYNN Harpy3ok
LISEGA.

Pa3mepb! 1 hopma KOHCTPYKLUK, MPUBEAEHHbIE
B TabnuLax BeIbopa, MOryT HE3HAUMTENBHO OTNK-
yatbea. [lonycTuMble Harpyski npuBeaeHb! TOYHO.

|-|p0yLIJVIHbI CKOHCTPYMpOBaHbI Tak, 4TOObI TOYKN
KpenneHna Bcerga Haxoaunucb 3a npeaenamu
onTUMarbHOM TONLLMHBI n3onAauuun.

Bce TpybHbIe XOMyTbl 1 XOMYTOBbIE OMOPbI MOTYT
ObITb YKOMMEKTOBAHBI COOTBETCTBYHLLUMY
MpOKMagKami 13 HepXXaBetoLLen CTanu ans uc-
nonb3oBaHmMs B TPyOONpoBOAax, N3roTOBMEHHbIX
13 ayCTEHUTHbIX CTanen. MHgopmauus 06 aTux
KOMMOHeHTax NpeAcTaBneHa Ha cTp. 4.7.

Mpw BbIGOPE NOAXOAsALLErO TPYBHOrO XOMyTa
HeobxoAnMo cobnoaats cneayoWwmin NOPAJOK:

OnpepneneHue cTpaHuLibl, COOTBETCTBYIOLLEN
HapyxHomy arameTpy (DH) Tpyb6onpoBoga, koTo-
pblil HEOBXOAMMO 3aKPENUTb. YUTeHbl CTaHaapT-
Hble JOMYCKW Ha U3roTOBNEHME TPYO.

OnpefieneHue NoAXOAsLLErO Avana3oHa
TEMMNEPATYP B KONIOHKe A1 )KeNaemoro T1na
Onopbl, Anst TOPU3OHTASbHBIX UNK BEPTUKAMbHBIX
Tpy6ONpoBOAOB.

OnpegeneHve guanasoHa AONYCTUMbIX Harpy3ok.
Hw npm kakux yCnoBusix Henb3s npesbillaTh
AONYCTUMYI0 pabouyyto Harpyaky, ykasaHHyto B
Tabnuuax Bbibopa. Pa3pelueHa nuHenHas uHTep-
nonsLys 4ONyCTUMON Harpysku Ans NPOMEXyY-
TOYHbIX TEMMEPATYP.

MpoBepka ycTaHOBOYHOrO pasmepa E u lwupu-
Hbl B Ha NpeaMET X COOTBETCTBYS YCIOBUSIM
MOHTaXa Ha nrolazke. Pasmepb! ykasaHbl B
Tabnuuax Bbibopa.

5.5 [ins BepTMKanbHbIX TPYBHLIX XOMYTOB - NPOBEPKA
paccTosHU Mexay KpenneHusmu (pasmepa L).

5.6 [Insi BepTMKanbHbIX TPYOHbIX XOMYTOB TUNOB
46/48 - peweHme 06 1cnonb3oBaHMM 6o Land,
nnbo yrnopos.

5.7 Ha ocHOBaHUM COOTBETCTBUS rPYNN Harpy3oK

LISEGA MOXHO npoBepnTb COOTBETCTBUE COEAM-

HeHus TpebyemMoMy Ans Harpy304HOM Lienu.

5.8 BblbpaTb KOMMOHEHT MyTEM yKa3aHUsi COOTBET-

CcTBYyHoLLEro 0603HaveHust Tuna LISEGA.

6 [pu BbIGOPe NogxoAsLIEN XOMYTOBOI OMOPbI
HeobXxoauUMo cnepoBaTthb nyHkTam 5.1-5.4.

Heobxoaumo Takke yaenuTb BHUMaHWe Bbl6o-

py NoAxoasiLen BbIcoThl (pasmep H), koTopas

3aBUCHT OT TOMLMHbI U3ONISLMM.
6.1 3HaueHust BbICOT (pasmepbl H) v anuH (pasmepsb!
A) SBNSIOTCS CTaHOAPTHLIMU pa3mMepamm (CM.
Tabnuubl BbIOOpa) 1 0XBATLIBAKOT Hambornee pac-
npocTpaHeHHble cryyan npuMeHeHus. B cryyae
HEeoBX0AMMOCTM MOTYT NOCTaBAATLCS KOMMOHEH-
Tbl APYIUX pa3MepoB.

7 Tpy6GHble XOMYTbI 1 XOMYTOBbIE OMOPbI MOTYT
MOCTABNSATLCS B CMELMarnbHOM UCTIONHEHWN ANs
HECTaHAAPTHbIX CITy4aeB W YCIOBUA NPUMEHEHNS!
(cm. cTp. 4.6-4.9 ans vHdopmauumn 06 3ToMm).

8  Mpu paspaboTke 1 KOHCTPYMPOBaHUM TPYOHbIX
XOMYTOB 1 XOMYTOBbIX orop LISEGA Taicke yuu-
TbIBaNOCh UX MPUMEHEHIE B YCIOBHSIX, UMEHOLLMX
noBbILIEHHbIe TpeboBaHus. B cooTBETCTBMM C
cucTemon ynpaeneHus kadecteom LISEGA ans
aToro TpebyeTcs oTAeNbHOE NPOK3BOACTBO. B
3TOM cryyae 0603HaueHue TUNa MeHSIETCS: B 5-M
paspsiie AOMKHO BbiTb Yka3aHo 3HaueHue 5 (CM.
Takke ctp. 0.7 1 0.8).

Tabnuubl BbIGOpa, Npea-
CTaBIEHHbIE Ha CreayLmxX
CTpaHuuax, npeanararT
0630p obnacTein npume-
HeHusA. OHU pacnonoXeHbl
B NopsiAke BO3pacTaHus
AuameTpoB Tpy6. Takum
obpasom, Bce TPYOHbIe Xo-
MYTbl U XOMYTOBbI€ ONOpbl,
paccmatpuBaemble Ans
NpoeKTUpyemoro Tpy6o-
NpoBOAA, MOXHO HaNTU Ha
ofHoli cTpaHuue. Beicokui
[uanasoH Temneparyp
(600°C - 650°C) BKnOUEH B
KayecTBe AOMNOSNHUTENILHOTO
paspena. NpuBeaeHHbIE Ha-
rpysku ans xomytos LISEGA
cnpaBeAnuBbI ANS YIIOB
OTKIJIOHEHWS Harpy3ku oT
BEPTUKaNbHOM OCK MeHee 4°,

Mpu coeduHeHuu dsyx mpybHbIX X0-
Mymog ¢ NOMOWbI0 COEOUHUMENTbHBIX
nnacmuHx muna 77 Hagpyska Moxem
6bimb y0goeHa. KomnoHeHmb1 Onis b
6opa npedcmagneHbl Ha cmp. 4.67.

4.10



4.11

Tabnuua Bbibopa o e S B00C

DH 21.3

co cTp. 4.52

vt vIcnoNb30BaHIM TUMA 77 BO3MOXHO
YBOGHHE YKa3aHHOM Harpy3kH, CM. cTp. 4.67

Tpy6HbIle XxoMyTbIl, XoMyTOBbIe onopkl, DH 21.3 (Dy 15), Tunbi 42, 43, 45, 49

2017 25 105 22 43 26 014 CD

20119 53 4.0 29 M10 28 30 0.3 C-2
KaponpouyHble cTanm ykasakbl Ha cTp. 0.9 n 4.4

430119 641 4.7 34 12 100 30 0.5 C-2
430139 5.8 5.2 43 3.6 23 12 12 135 30 0.6 C-2
430149 6.7 5.9 45 2.8 21 15 12 135 30 0.6 C-2

4650111 44 36 25 12 25 50 250 22 C4
H01 37 29 21 12 25 50 300 25 C4
H011 27 22 15 12 25 50 400 32 C4
H011 21 17 12 12 25 50 500 38 C4
601 19 14 10 12 25 50 600 44 C4
45013 90 76 65 56 49 40 26 13 12 25 70 300 42 C4
450131 66 56 48 41 36 30 19 1.0 12 25 70 400 53 C4
450131 52 44 38 33 28 23 15 08 12 25 70 500 64 C4
450131 43 37 31 27 23 19 12 06 12 25 70 600 75 C4

6014 87 78 73 64 49 43 32 20 15 141 12 25 70 300 42 C4
450141 64 58 54 47 36 32 24 15 11 08 12 25 70 400 53 C4
450141 50 45 42 37 28 25 19 12 08 06 12 25 70 500 64 C4
60141 42 37 35 30 23 20 15 10 07 05 12 25 70 600 75 C4

49011 141 08 06 61 100 40 - 50 06
490112 16 12 09 m 150 65 - 100 13
90125 37 28 24 19 1.8 M 175 70 230 100 16
49013 42 38 32 28 26 26 25 17 161 175 100 230 150 23

490145 541 46 44 39 3.7 36 34 23 17 13 161 175 100 230 150 27



Tabnuua Bbibopa e oS GO

co cTp. 4.52

D H 2 6 . 9 ¥t venoNb30BaHNM TUMa 77 BO3MOXHO

YBOEHIE YKa3aHHOM HArpy3KH, CM. CTp. 4.67

Tpy6HbIe xoMyTbl, XoMyTOBbIe onopkl, DH 26.9 (Dy 20), Tunbi 42, 43, 45, 49

20217 25 105 25 48 26 015 CD

420219 53 4.0 29 M10 33 30 0.3 C-2
KaponpoyHble cTanu ykasabl Ha cTp. 0.9 n 4.4

430219 6.1 47 34 12 110 30 05 C-2
430239 5.8 5.2 43 3.6 2.3 12 12 135 30 0.6 C-2
430249 6.7 59 45 28 21 15 12 135 30 0.6 C-2
45021 46 37 26 12 25 50 250 22 C4
45021 37 30 21 12 25 50 300 25 C4
45021 27 22 16 12 25 50 400 32 C4
H01n 22 17 12 12 25 50 500 38 C4
46021 18 14 10 12 25 50 600 44 C4
450231 93 78 67 58 50 41 27 14 12 25 70 300 42 C4
45023 68 57 49 42 37 30 20 1.0 12 25 70 400 53 C4
450231 53 45 38 33 29 24 15 08 12 25 70 500 64 C4
46023 44 37 32 27 24 20 12 06 12 25 70 600 75 C4

45024 89 81 75 65 50 44 33 21 15 141 12 25 70 300 42 C4
45024 65 59 55 48 37 32 24 15 11 08 12 25 70 400 53 C4
450241 5.1 46 43 37 29 25 19 12 09 06 12 25 70 500 64 C4
6024 42 38 35 31 24 21 16 10 07 05 12 25 70 600 75 C4

9021 11 0.8 0.6 63 100 40 - 50 06
490212 16 12 0.9 13 150 65 - 100 14
490225 37 28 24 1.9 18 M3 175 70 230 100 16
49023% 43 38 33 28 27 26 26 1.7 163 175 100 230 150 23

490245 5.1 46 44 4.0 3.7 3.7 34 23 18 13 163 175 100 230 150 27

412



Tabnuua Bbibopa o e S B00C

co cTp. 4.52

D H 3 3 . 7 vt vIcnoNb30BaHIM TUMA 77 BO3MOXHO

YBOGHHE YKa3aHHOM Harpy3kH, CM. cTp. 4.67

Tpy6Hble XoMyTbl, XoMyTOBbIe onopbl, DH 33.7 (Dy 25), Tunbi 42, 43, 45, 49

20317 25 105 32 5 26 016 CD

420319 53 4.0 29 M10 36 30 04 C2
KaponpouyHble cTanu ykasaHbl Ha cTp. 0.9 4.4

430319 6.1 4.7 34 12 120 30 0.6 C-2
430339 6.5 5.8 5.2 43 3.6 23 12 12 165 30 0.8 C-2
430349 6.7 6.7 6.7 5.3 34 25 18 12 165 40 1.1 C-2

450311 58 46 33 12 25 60 250 27 C4
5031 47 38 27 12 25 60 300 30 C4
6031 34 27 20 12 25 60 400 38 C+4
401 26 22 15 12 25 60 500 45 C4
4501 22 18 13 12 25 60 600 53 C4
450331 96 81 69 60 52 43 28 14 12 25 70 300 42 C4
450332 10 10 98 93 90 90 89 73 12 25 9 300 102 C+4
450331 69 59 50 43 37 31 20 10 12 25 70 400 53 C4
450332 10 10 98 93 90 90 89 563 12 25 9 400 130 C4
450331 54 46 39 34 29 24 16 08 12 25 70 500 64 C4
450332 10 10 98 93 90 90 82 42 12 25 9 500 158 C+4
450331 45 38 32 28 24 20 13 06 12 25 70 600 75 C4
450332 10 10 98 93 90 90 68 35 12 25 90 600 187 C4
45034 93 83 78 68 52 46 35 22 16 12 12 25 70 300 42 C4
450342 89 87 82 61 12 25 9 300 102 C+4
4034 67 60 56 49 38 33 256 16 11 08 12 25 70 400 53 CH4
450342 89 841 6.0 45 12 25 90 400 130 C4
450341 52 47 44 38 30 26 19 12 09 06 12 25 70 500 64 C4
450342 90 89 64 47 35 12 25 9 500 158 C+4
450341 43 39 36 31 24 21 16 10 07 05 12 25 70 600 75 C4
450342 90 84 53 39 29 12 25 90 600 187 C4

49031 11 08 06 67 100 45 - 50 07
490312 16 12 09 "7 150 70 - 100 15
490326 33 28 24 1.9 18 167 175 102 230 150 23
49033 46 41 35 30 28 28 27 19 167 175 102 230 150 24

490345 51 46 44 40 37 37 34 23 18 13 167 175 102 230 150 2.8
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Tabnuua BbIboOpa
DH 42.4

Tpy6Hble XoMyTbl, XOMyTOBble onopbl, DH 42.4 (Dy 32), Tunbi 42, 43, 45, 49

20417 25

420419 53 4.0 29
KaponpouyHble cTanm ykasanbl Ha cTp. 0.9 n 4.4

430419 6.1 47 34
430439 6.7 6.5 5.8 5.2 43 3.6 23
430449 6.7 6.7 6.7 6.7 5.3

450411 90 72 51

450411 65 52 37

450411 5.1 40 29

45011 41 33 24

450439 5.0
450431 18 15 13 1" 10 84 55
450432 24 24 23 22 22 21 13
450439 50 441
450431 14 12 10 88 76 63 441
450432 24 24 23 21 19 16 10
450439 50 33
450431 N 96 82 741 6.1 5.1 3.3
450432 24 23 20 17 15 13 85
450439 50 43 28
450431 95 80 69 59 51 43 28

450432 23 19 17 14 13 10 71
450441 99 90 68
450442 22 22 17
450441 10 10 77 68 541
450442 23 22 19 17 13

450441 10 99 92 80 62 54 41
450442 24 24 22 19 15 13 10
450441 91 83 77 67 52 45 34
450442 22 20 19 16 13 1" 8.8

490411 11 08 06

490412 16 12 09

490426 33 29 24 20 18

490435 47 42 36 31 29 29 28
490445 52 47 45 40 38 37 35

19
24

18

25

1.3

105

1
121
171
17
17

Tewmn. cpegpl >600°C
co cTp. 4.52

¥t venoNb30BaHNM TUMa 77 BO3MOXHO

YBOBHYIE YKa3aHHOI Harpyakw, M. cTp. 4.67

M10 40 30 0.4

135 30 0.7
180 30 0.9
180 40 12

25 70 300 43
25 70 400 54
25 70 500 65
25 70 600 76
25 70 30 72
30 70 350 72
30 100 350 134
25 70 450 89
30 70 450 89
30 100 450 165
25 70 550 105
30 70 550 105
30 100 550 19.7
25 70 650 122
30 70 650 122
30 100 650 228
25 70 30 70
30 100 350 134
25 70 450 86
30 100 450 165
25 70 550 103
30 100 550 19.7
25 70 650 119
30 100 650 228

100 45 - 50
150 70 - 100
175 102 230 150
175 102 230 150
175 102 230 150

C-2

C-2

C-2

0.7

24
24
2.9

4.14



Tabnuua Bbibopa o e S B00C

4.15

DH 48.3

co cTp. 4.52

vt vIcnoNb30BaHIM TUMA 77 BO3MOXHO
YBOGHHE YKa3aHHOM Harpy3kH, CM. cTp. 4.67

TpyGHble XoMyTbl, XoMyTOBbIe onopbl, DH 48.3 (Dy 40), Tunbi 42, 43, 45, 49

420517 25 105 5 77 26 025 CD
420519 53 4.0 2.9 M10 45 30 0.4 C-2

KaponpouHble cTanm ykasanbl Ha cTp. 0.9 n 4.4

430519 6.1 47 3.4 12 140 30 0.7 C-2
430539 6.7 6.5 56 48 43 36 2.3 12 12 185 30 0.9 C-2
430549 6.7 6.7 6.7 6.7 6.7 5.3 34 25 18 12 185 40 12 C-2

450611 10 81 5.8 12 25 80 300 49 C4
4061 7.7 59 42 12 25 80 400 62 C4
450511 59 46 33 12 25 80 500 74 C4
4501 49 37 27 12 25 80 600 87 C4
450539 50 33 12 25 80 30 83 CD
450531 22 18 16 13 12 99 65 33 16 30 80 350 83 1-4
450532 24 24 23 22 22 22 17 89 16 30 120 350 1641 1-4
450539 50 49 25 12 25 80 450 101 CD
450531 16 14 12 10 90 75 49 25 16 30 80 450 10.1 1-4
450532 24 24 23 22 22 19 13 67 16 30 120 450 199 1-4
450539 50 39 20 12 25 80 550 120 CD
450631 13 1" 96 83 72 60 39 20 16 30 80 550 120 1-4
450532 24 24 23 21 19 16 10 53 16 30 120 550 236 1-4
450539 50 49 32 16 12 25 80 650 139 CD
450531 11 93 80 69 60 49 32 16 16 30 80 650 139 1-4
450632 24 24 20 17 16 13 87 44 16 30 120 650 274 1-4
450541 98 80 50 37 28 12 25 80 350 80 C4
450542 22 21 13 10 75 16 30 120 350 1641 1-4
450541 10 91 80 60 38 28 21 12 25 80 450 99 C4
450542 22 21 16 10 75 56 16 30 120 450 199 1-4
450541 1" 0 94 72 64 48 30 22 17 12 25 80 550 1.7 C4
450542 23 22 19 17 12 82 60 45 16 30 120 550 236 1-4
450541 10 96 89 78 60 53 40 25 18 14 12 25 80 650 136 C4
450642 24 23 20 16 14 10 68 50 37 16 30 120 650 274 1-4

490511 141 08 06 74 100 50 - 50 08
490512 16 12 09 124 150 75 - 100 17
490525 33 29 24 20 1.8 174 175 102 230 150 24
49053 47 42 36 31 29 29 28 19 174 175 102 230 150 25

490545 53 48 45 40 38 37 35 24 18 13 174 175 102 230 150 29



Tabnuua BbIboOpa
DH 60.3

Tpy6Hble XoMyTbl, XoMyTOBble onopbl, DH 60.3 (Dy 50), Tunbi 42, 43, 45, 49

2017 25

420619 6.7 55 40
KaponpoyHble cTanm ykasatbl Ha cTp. 0.9 n 4.4

430619 75 5.7 4.1
430639 92 8.6 8.2 78 6.3 5.2 34
430649 6.0 6.0

450611 9.0 67 48
450612 24 18 13
450611 65 48 34
H0612 17 13 94
450611 5.1 38 27
450612 13 10 74
450611 4.1 3.1 22
50612 1 85 6.1
450639 5.0
450631 24 20 17 15 13 1" 74
450632 24 24 23 22 22 22 15
450639 5.0
450631 18 16 13 1 10 86 56
450632 24 24 23 22 22 18 12
450639 50 45
450631 15 13 1" 96 84 70 45
450632 24 24 23 20 18 15 98
450639 50 38
450631 12 1 94 81 71 59 38

50632 24 22 19 17 15 12 82
450641 98 91
450642 22 19
450641 99 92 70
450642 22 19 14
450641 10 10 85 75 56
450642 23 22 18 16 12
450641 i 0 92 71 63 47

450642 24 23 21 19 15 13 10

49061 12 09 07

90612 17 13 09

490625 40 34 28 23 21

49063 47 42 36 31 29 29 28
490645 66 60 57 51 48 47 44

19
3.0

2.3

34

1.6

105

12
16
12
16
12
16
12
16
12
16
16
12
16
16
12
16
16
12
16
16
12
16
12
16
12
16
12
16

80
130
180
180
180

Tewmn. cpegpl >600°C
co cTp. 4.52

¥t venoNb30BaHNM TUMa 77 BO3MOXHO

YBOBHYIE YKa3aHHOI Harpyakw, M. cTp. 4.67

M12 55 40 08

155 40 12
200 50 1.6
200 50 2.1

25 70 300 44
30 80 300 74
25 70 400 55
30 80 400 93
25 70 500 66
30 80 500 112
25 70 600 7.7
30 80 600 13.1
25 100 400 11.6
30 100 400 116
30 120 400 181
25 100 500 139
30 100 500 139
30 120 500 219
25 100 600 16.3
30 100 600 16.3
30 120 600 257
25 100 700 186
30 100 700 186
30 120 700 294
25 100 400 112
30 120 400 181
25 100 500 136
30 120 500 219
25 100 600 159
30 120 600 257
25 100 700 183
30 120 700 294

150 50 - 50
200 75 - 100
220 110 285 150
220 110 285 150
220 110 290 150

C-2

4.16



Tabnuua Bbibopa o e S B00C

co cTp. 4.52

D H 7 3 vt vIcnoNb30BaHIM TUMA 77 BO3MOXHO

YBOGHHE YKa3aHHOM Harpy3kH, CM. cTp. 4.67

Tpy6Hble XoMyTbl, XOMyTOBble onopbl, DH 73 (Dy 65), Tunbl 42, 43, 45, 46, 48, 49

420717 50 13 9% 120 32 052 C-2

420719 6.7 55 4.0 M12 60 40 0.8 C-2
KaponpouyHble cTanm ykasaHbl Ha cTp. 0.9 4.4

430719 75 5.7 441 12 165 40 12 C4
430739 92 8.6 8.2 7.8 6.3 5.2 3.4 18 12 215 50 18 C4
430749 6.1 6.0 6.0 47 34 25 12 215 50 23 C-4
450719 5.0 12 25 70 300 66 CD
Hor1n 17 13 92 16 30 70 300 66 14
450712 271 23 16 16 30 100 300 93 14
450719 5.0 12 25 70 400 82 CD
H0r1 14 10 75 16 30 70 400 82 14
60712 22 16 1" 16 30 100 400 M7 14
450719 5.0 12 25 70 50 99 CD
Hor 1 83 60 16 30 70 500 99 14
450712 17 12 91 16 30 100 500 140 14
450719 50 47 12 25 70 600 15 CD
45011 90 66 47 16 30 70 600 115 14
450712 13 10 73 16 30 100 600 164 14
40731 19 18 18 16 11 10 80 50 21 350 750 15 80 15 70 70 14 C4

4012 2 210 21 20 15 13 10 66 21 350 750 25 80 17 75 70 16 C4

40733 46 45 44 41 28 26 20 12 25 350 750 30 12 271 100 1 23 35

4.0741 73 53 39 21 350 750 15 70 15 70 60 14 C4

4.0742 11 81 59 21 350 750 25 90 19 8 70 17 C4

4.0743 25 24 18 13 10 25 350 750 30 12 21 115 90 24 35
201 12 09 07 87 150 55 - 5 15
90712 17 13 09 137 200 80 - 100 26
490725 40 34 28 23 21 187 220 110 285 150 37
49073% 70 63 55 46 43 43 42 26 187 220 110 285 150 3.8

490745 95 86 82 74 68 68 58 38 28 20 187 220 110 290 150 43

417



Tabnuua BbIboOpa
DH 76.1

Tewmn. cpegpl >600°C
co cTp. 4.52

¥t venoNb30BaHNM TUMa 77 BO3MOXHO

YBOEHIE YKa3aHHOM HArpy3KH, CM. CTp. 4.67

Tpy6HbIie XoMyTbl, XoMyTOBbIe onopbl, DH 76.1 (Dy 65), Tunbi 42, 43, 45, 46, 48, 49

420817 5.0

420819 6.7 55 4.0
KaponpoyHble cTanm ykasaHbl Ha cTp. 0.9 n 4.4

430819 75 5.7 4.1
430839 9.2 8.6 8.2 1.7 6.3 9.2
430849 6.3 6.1 6.0

450819 5.0
450811 17 13 92
450812 27 23 16
450819 5.0
450811 14 0 75
450812 22 16 1"
450819 5.0
45011 1 83 60
450812 17 12 91
450819 50 47
450811 9.0 .
450812 13 10 73

40831 19 18 18 16 11 10 80 50
40832 23 2 21 20 15 13 10 6.7
40833 47 45 44 41 28 25 20 12

34
6.0

4.0841 73 53 39
4.0842 11 81 59
4.0843 25 24 18 13 10

490811 12 09 07

490812 17 13 09

490825 39 34 28 23 21

49083% 70 63 54 46 43 43
490845 97 88 84 76 70 69

42
5.9

18
47

26
3.9

350
350
350
350
350
350

2.8

34

750
750
750
750
750
750

2.1

138
188
188
188

9% 120 32 054

165 40 12
215 50 18
215 50 2.3

25 70 300 66
30 70 300 66
30 100 300 94
25 70 400 83
30 70 400 83
30 100 400 117
25 70 500 99
30 70 500 99
30 100 500 141
25 70 600 116
30 70 600 116
30 100 600 164

15 70 70 14
18 75 70 16
27 100 128
15 70 60 14
19 8 70 17
271 115 90 24

150 5 - 50
200 80 - 100
220 110 285 150
220 110 285 150
220 110 290 150

C-2

4.18



Tabnuua Bbibopa o e S B00C

co cTp. 4.52

D H 8 8 . 9 vt vIcnoNb30BaHIM TUMA 77 BO3MOXHO

YBOGHHE YKa3aHHOM Harpy3kH, CM. cTp. 4.67

Tpy6Hble XoMyTbl, XoMyTOBble onopbl, DH 88.9 (Dy 80), Tunbi 42, 43, 45, 46, 48, 49

420917 50 13 100 121 32 060 C-2

20919 63 45 35 M12 70 40 1.0 C-2
KaponpouHble cTanm ykasanbl Ha cTp. 0.9 n 4.4

430918 25 25 25 12 170 40 14 CD
430919 74 5.7 4.1 16 170 40 14 1-4
430938 2.5 25 25 2.5 25 1.7 12 235 50 19 CD
430939 1" 9.9 8.5 13 6.3 9.2 3.4 1.7 16 235 50 1.9 1-4
430949 6.1 6.0 6.0 47 34 25 12 235 50 25 C-4
450919 5.0 12 25 70 300 67 CD
501 17 18095 16 30 70 300 67 14
450012 27 23 16 16 30 100 300 95 14
450919 5.0 12 25 70 45 92 CD
4501 12 89 64 16 30 70 450 92 14
450912 19 14 10 16 30 100 450 130 14
450919 50 37 12 25 70 600 16 CD
4501 90 66 47 16 30 70 600 M6 14
450912 13 10 73 16 30 100 600 165 14
450919 50 37 12 25 70 750 141 CD
501 71 52 37 16 30 70 750 141 14
450912 10 79 56 16 30 100 750 201 14

40931 17 16 16 15 11 10 79 50 21 350 80 15 80 19 75 70 16 C4
4002 22 21 20 20 15 13 10 67 21 350 860 25 80 24 8 70 19 C4
40933 45 44 42 40 28 25 20 12 25 350 80 35 12 3 100 10 27 35
4.0941 73 53 39 21 35 80 15 80 18 75 70 17 C4
4.0942 10 81 59 21 350 80 25 90 24 100 80 21 C4
4.0943 21 271 26 19 14 10 25 35 850 35 13 36 105 90 29 35

490011 1.8 14 1.0 94 150 60 - 50 23

490912 25 19 13 144 200 8 - 100 38

490925 39 34 28 23 21 244 270 146 340 200 54

49093 70 63 54 46 43 43 42 26 244 270 146 340 200 58

490945 10.1 89 84 76 70 69 65 45 33 24 244270 146 340 200 6.7

4.19



Tabnuua Bbibopa e oS GO

co cTp. 4.52

D H 1 0 8 ¥t venoNb30BaHNM TUMa 77 BO3MOXHO

YBOEHIE YKa3aHHOM HArpy3KH, CM. CTp. 4.67

Tpy6Hble XoMyTbl, XoMyTOBble onopbl, DH 108 (Dy 100), Tunbi 42, 43, 45, 46, 48, 49

421019 10 78 6.0 M16 0 50 2.0 1-4
KaponpouyHble cTanm ykasakbl Ha cTp. 0.9 n 4.4

431018 2.5 25 25 12 200 50 25 CD
431019 10 83 6.0 16 200 50 25 1-4
431029 33 2.8 20 12 240 40 13 C4
431038 25 25 2.5 25 24 12 270 50 30 CD
431039 1 10 8.6 71 46 24 16 270 50 3.0 1-4
431048 25 25 25 25 12 270 70 41 CD

431049 15 14 14 13 13 13 12 78 57 43 16 270 70 41 1-4

451019 5.0 12 25 80 3% 87 CD

H101n 17 13 97 16 30 80 30 87 14

451019 5.0 12 25 80 500 116 CD

4101 12 93 67 16 30 80 500 116 14

451019 5.0 12 25 80 650 144 CD

46101 94 70 50 16 30 80 650 144 14 @ Tun 46
451019 50 40 12 25 80 80 172 CD

4101 75 56 40 16 30 80 800 172 14 - L

401012 19 14 10 25 350 80 5 90 18 70 70 16 35
41031 22 22 21 20 16 15 11 66 21 350 90 15 10 26 8 80 23 C4
41032 39 37 37 34 22 21 16 10 25 350 90 25 15 37 8 10 31 35
41033 69 66 64 60 40 37 29 18 34 350 90 3 19 51 120 16 4 36
4.1041 10 81 59 21 350 90 15 10 28 100 80 26 C4
4.1042 14 10 79 25 350 90 26 14 36 M0 10 31 35
4.1043 27 26 20 15 34 350 950 35 18 52 130 15 44 36

9101 23 18 1.3 154 150 95 - 100 40
91012 32 24 18 204 200 125 - 150 6.3
491025 48 42 35 28 26 254 265 152 345 200 79
491035 76 68 58 49 47 46 45 26 254 265 152 345 200 8.1

491045 103 89 84 76 70 69 65 45 33 24 254 270 152 350 200 93
4.20



Tabnuua Bbibopa Tou. o 07
D H 1 1 4 . 3 Mpu VICI'IO.J'Ib3.0BaHMM N 77 BOSMOKHO

YBOGHHE YKa3aHHOM Harpy3kH, CM. cTp. 4.67

Tpy6Hble XoMyTbl, XoMyToBble onopbl, DH 114.3 (Dy 100), Tunbi 42, 43, 45, 46, 48, 49

421119 10 78 6.0 M6 90 50 2.1 1-4
KaponpouHble cTanm ykasanbl Ha cTp. 0.9 n 4.4

231118 25 25 2.5 12 200 50 26 CD
28119 10 8.3 6.0 16 200 50 2.6 1-4
431129 3.3 2.7 2.0 12 240 40 15 C4
431138 25 25 2.5 25 24 12 270 50 30 CD
431139 1" 9.6 8.6 71 46 24 16 270 50 3.0 1-4
431148 25 2.5 25 25 12 270 70 42 CD

431149 15 14 14 13 13 13 12 78 57 43 16 270 70 42 1-4

451119 5.0 12 25 80 350 88 CD
Hnun 17 13 97 16 30 80 350 88 14
451119 5.0 12 25 80 50 M6 CD
H1U1n 12 93 67 16 30 80 500 116 14
451119 5.0 12 25 80 650 144 CD
@ Tun 46 H11N 94 70 50 16 30 80 650 144 14
451119 50 40 12 25 80 800 173 CD
~ L H1U1M 75 56 40 16 30 80 80 173 14

40112 19 1410 25 350 80 5 90 18 70 70 16 35
4Ny 2 2 21 20 16 15 11 66 21 350 950 15 10 28 85 80 28 C4
4132 37 3% 3% 33 23 21 16 10 25 350 950 25 16 37 8 10 31 35
4133 67 64 63 59 40 37 29 18 34 350 90 35 20 51 120 16 44 36
4141 10 81 59 21 350 950 15 10 29 100 80 26 C4
41142 14 10 79 25 350 950 26 14 36 110 10 31 35
41143 27 26 20 15 34 350 950 3B 18 53 130 15 44 36

a1 23 18 1.3 167 150 % - 100 41
9112 32 24 18 207 200 125 - 150 64
9125 49 42 35 29 27 257 265 152 345 200 79
913% 76 68 59 50 47 4T 45 27 257 265 152 345 200 83

491145 103 89 84 76 70 69 65 45 33 24 257 265 152 350 200 94
4.21



Tabnuua BbIboOpa
Du 133

Tewmn. cpegpl >600°C
co cTp. 4.52

¥t venoNb30BaHNM TUMa 77 BO3MOXHO

YBOEHIE YKa3aHHOM HArpy3KH, CM. CTp. 4.67

Tpy6Hble XoMyTbl, XoMyTOBble onopbl, DH 133 (Dy 125), Tunbi 42, 43, 45, 46, 48, 49

421319 10 7.8 55 M16 100 50 2.2 1-4

KaponpoyHble cTanm ykasakbl Ha cTp. 0.9 n 4.4

431318 25 25 25
431319 10 8.3 6.0

431328 25 2.5 25
431329 o1 43 3.1
431338 25 25

431339 16 13 12 10 8.8 73
431348
431349 14 14 13 13 13

2.5
4.8

25
25
25
6.9

2.5
5.1

2.5
3.8

220 50 28
220 50 2.8
270 50 2.3
270 50 23
290 60 3.9
290 60 819
290 70 56
290 70 5.6

451319 5.0 12 25 9 400 111 CD
461311 18 14 10 16 30 90 400 M1 14
451319 5.0 12 25 90 550 143 CD
H1B1 13 97 69 16 30 9 550 143 14
451319 5.0 12 25 9 700 175 CbD
H1311 99 74 63 16 30 9 700 175 14
451319 50 42 12 25 9 80 206 CD
651311 80 59 42 16 30 9 80 206 14
40112 23 19 13 25 370 850 10 1228 70 80 20 35
41331 24 23 23 22 20 17 13 74 21 400 1000 15 13 34 9 90 26 C4
4132 40 38 38 3B 25 22 17 N 25 400 1000 30 17 43 100 13 36 35
41333 72 70 67 62 45 40 31 18 34 400 1000 40 26 59 130 19 50 46
41341 1292 70 21 400 1000 15 13 34 105 1 31 C4
41342 25 18 13 10 25 400 1000 30 18 45 115 13 38 35
41343 33 33 31 23 17 34 400 1000 40 26 66 145 20 53 46

9131 25 20 14

491312 38 30 20

491325 8.1 70 58 48 44

491335 121 109 93 80 75 74 70
491345 6.5

3.7
45

3.3

24

270 160 350 200
270 160 350 200
275 160 350 200

4.22



Tabnuua Bbibopa o e S B00C

co cTp. 4.52

D H 1 3 9 . 7 vt vIcnoNb30BaHIM TUMA 77 BO3MOXHO

YBOGHHE YKa3aHHOM Harpy3kH, CM. cTp. 4.67
Tpy6Hble XoMyTbl, XoMyTOBble onopbl, DH 139.7 (Dy 125), Tunbi 42, 43, 45, 46, 48, 49

421419 96 74 5.3 M16 105 50 24 1-4
KaponpouHble cTanm ykasanbl Ha cTp. 0.9 n 4.4

431418 25 25 2.5 12 225 50 29 C-D
431419 10 8.3 9.9 16 225 50 29 1-4
431428 25 25 25 12 275 50 25 C-D
431429 5.1 4.1 3l 16 275 50 25 1-4
431438 25 2.5 25 24 12 295 60 41 C-D
431439 16 13 1 10 8.8 73 48 24 16 295 60 41 1-4
431448 25 25 25 25 12 295 70 57 C-D
431449 14 14 13 13 13 10 6.9 51 38 16 295 70 5.7 1-4
451419 5.0 12 25 90 400 112 C-D
511 18 14 10 16 30 9 400 M2 1-4
451419 50 12 25 9 550 143 C-D
HHU1n 13 97 69 16 30 9 550 143 1-4
451419 5.0 12 25 9 700 175 C-D
4651411 99 74 53 16 30 9 700 175 1-4
451419 50 42 12 25 9 80 207 C-D
651411 80 59 42 16 30 90 80 207 1-4
40112 22 18 12 25 400 850 10 11 24 70 80 20 3-5

41431 24 23 23 22 20 17 13 74 21 400 1000 15 13 34 9 10 27 C-4

41432 41 39 39 3¢ 26 28 17 N 25 400 1000 30 20 44 100 13 36 3-5

41433 70 68 67 62 45 40 30 18 34 400 1000 40 26 59 130 20 50 4-6

4.1441 1293 69 21 400 1000 15 14 3% 105 11 31 C-4

41442 25 18 13 10 25 400 1000 30 19 46 15 13 38 3-5

4.1443 33 33 31 23 17 34 400 1000 40 25 66 145 20 53 4-6
0141 25 20 14 170 150 105 - 100 55
491412 38 30 20 220 200 130 - 150 8.5
491425 82 70 59 48 45 270 270 160 350 200 9.7
49143% 123 10 93 80 76 75 71 3.8 270 270 160 350 200 101
491445 65 45 34 25 2710 275 160 350 200 9.9

4.23



Tabnuua Bbibopa e oS GO
co cTp. 4.52
DH 1 59 ¥t venoNb30BaHNM TUMa 77 BO3MOXHO

YBOEHIE YKa3aHHOM HArpy3KH, CM. CTp. 4.67
Tpy6Hble XoMyTbl, XoMyTOBbIe onopbl, DH 159 (Dy 150), Tunbi 42, 43, 46, 48, 49

421619 86 6.6 47 M6 115 50 25 1-4
KaponpoyHble cTanm ykasakbl Ha cTp. 0.9 n 4.4

431618 2.5 25 25 12 245 50 31 C-D
431619 97 75 54 16 245 50 3.1 1-4
431628 2.5 2.5 25 12 300 50 34 C-D
431629 1" 9.5 79 6.4 49 16 300 50 34 1-4
431638 25 2.5 25 25 12 315 80 69 C-D
431639 15 14 14 13 13 13 8.5 43 16 315 80 6.9 1-4
431648 2.5 25 25 12 315 80 84 C-D
431649 12 12 9.3 69 51 16 315 80 84 1-4

@ Tun 46

411 18 15 N 21 400 900 15 1 23 90 90 21 C-4

41612 29 24 17 25 400 900 15 13 32 8 10 25 3-5

4.1631 24 23 2 19 17 13 70 21 450 1050 25 16 36 100 11 31 C-4

41632 49 47 47 4 30 28 21 13 25 450 1050 40 23 52 120 17 44 3-5 @ Tun 48
41633 8 80 79 71 53 47 36 21 34 450 1050 50 32 75 150 25 63 4-6 s L
4.1641 12 93 70 21 450 1050 25 17 38 10 13 35 C-4

4.1642 19 14 10 25 450 1050 40 21 51 130 17 45 3-5

4.1643 36 36 3B 26 20 34 450 1050 50 33 79 165 26 67 4-6

91611 25 20 14 180 200 15 - 100 6.7
491614 44 38 36 230 240 140 340 150 9.2
491626 93 8.1 6.7 55 50 280 315 171 395 200  11.0
491635 17 15 13 1" 10 10 99 55 280 320 171 400 200 127
491645 95 65 49 36 280 320 171 400 200 124

4.24



Tabnuua Bbibopa o e S B00C

co cTp. 4.52

D H 1 6 8 . 3 vt vIcnoNb30BaHIM TUMA 77 BO3MOXHO

YBOGHHE YKa3aHHOM Harpy3kH, CM. cTp. 4.67

Tpy6Hble XoMyTbl, XOMyTOBble onopbl, DH 168.3 (Dy 150), Tunbi 42, 43, 46, 48, 49

21719 82 6.3 45 M16 120 50 2.6 1-4
KaponpouHble cTanm ykasanbl Ha cTp. 0.9 n 4.4

431718 25 25 25 12 250 50 32 C-D
431719 93 71 5.l 16 250 50 3.2 1-4
831728 25 2.5 25 12 300 50 36 C-D
31729 1" 9.5 79 6.4 49 16 300 50 3.6 1-4
431738 25 2.5 25 25 12 320 80 73 C-D
231739 15 14 14 13 13 13 8.5 43 16 320 80 7.3 1-4
431748 25 25 25 12 320 80 85 C-D
431749 12 12 9.3 69 51 16 320 80 85 1-4

4O 18 15 11 21 410 900 15 12 23 90 90 22 C-4
41712 29 24 17 25 410 900 15 17 33 8 10 25 3-5
41731 24 23 2 19 17 13 7 21 450 1050 25 16 38 100 11 31 C-4
41732 49 47 47 43 3N 28 21 13 25 450 1050 40 23 53 120 17 44 3-5
41733 84 80 79 72 53 47 36 2 34 450 1050 50 33 74 150 26 64 4-6
41741 12 93 69 21 450 1050 25 17 38 10 13 35 C-4
41742 19 14 10 25 450 1050 40 23 53 130 18 45 3-5
41743 b 36 35 26 20 34 450 1050 50 34 80 165 26 67 4-6

0171 25 20 14 184 200 120 - 100 6.9
01714 47 41 3.9 234 240 152 340 150 9.6
491725 95 8.2 6.8 56 5.2 284 315 171 395 200 111
01736 17 15 13 1 10 10 10 56 284 320 171 400 200 127
491745 9.6 66 49 36 284 320 171 400 200 125

4.25



Tabnuua Bbibopa e oS GO

co cTp. 4.52

D H 1 9 3 . 7 ¥t venoNb30BaHNM TUMa 77 BO3MOXHO

YBOBHYIE YKa3aHHOI Harpyakw, M. cTp. 4.67

Tpy6Hble XoMyTbl, XoMyTOBble onopbl, DH 193.7 (Dy 175), Tunbi 42, 43, 46, 48, 49

421919 741 5.5 39 M16 135 50 29 1-4
KaponpoyHble cTanm ykasakbl Ha cTp. 0.9 n 4.4

431918 25 25 2.5 12 270 50 47 C-D
431919 12 10 72 16 270 50 47 1-5
431928 2.5 25 2.5 12 335 50 42 C-D
431929 6.8 5.5 42 16 335 50 42  1-5
431938 10 10 9.6 94 9.3 9.2 75 16 355 70 108 1-3
431939 28 21 20 19 19 19 14 75 20 355 70 108 3-6
431948 13 13 N3 1 86 16 355 100 154  1-3
431949 19 19 15 11 86 20 355 100 154  3-6

40191 24 19 14 21 450 950 15 15 29 80 10 26 C-4
41912 38 3N 22 25 460 950 20 18 41 90 13 3 3-5
4.1921 25 26 23 16 21 460 1000 15 17 39 100 12 32 C-4
4192 42 41 40 37 26 25 460 1000 30 24 51 110 16 42 3-5
4.1931 15 15 11 60 21 550 150 25 19 41 110 15 32 C-4
41932 28 25 19 10 25 550 1150 30 27 5 10 19 42 3-5
41933 46 43 42 40 39 3B 26 13 25 550 1150 40 34 64 130 24 52 3-5
41934 91 83 8 78 70 64 48 25 41 550 1150 50 48 98 160 37 79 4-7
4.1941 10 80 59 21 550 1150 25 20 42 115 17 37 C-4
4.1942 17 13 10 25 550 1150 30 28 &8 130 21 50 3-5
4.1943 24 18 13 25 550 1150 40 36 77 140 26 61 3-5
4194 60 58 46 34 24 41 550 1150 50 53 108 160 39 89 4-7

491913 46 42 40 197 240 130 345 100 8.7
491914 73 62 5.9 247 240 152 355 150 116
491925 12 " 9.3 76 7.0 297 320 181 400 200 133
49193 24 21 18 16 15 14 14 90 347 315 203 415 250 187
491945 13 9.4 71 52 347 315 203 415 250 187

4.26



Tabnuua BbIboOpa
DH 219.1

Temn. cpegbl > 600°C
co cTp. 4.52

vt vIcnoNb30BaHIM TUMA 77 BO3MOXHO
YBOGHHE YKa3aHHOM Harpy3kH, CM. cTp. 4.67

Tpy6Hble XoMyTbl, XoMyTOBble onopbl, DH 219.1 (Dy 200), Tunbi 42, 43, 44, 46, 48, 49

— 2219

Ly,

|
|

1

-

6.7

5.2

8218 25 25
432219 1" 9.0
83228

8229 12 1

42212 30 25
M“u23N
42023 34 30
42233 67 59
“unH
4248
42243 79 69
@ Tun 46
- L
421 24 20
4.2212 43 33
4.2221 33
4.222 50 48
4.2231
4.2232
4.2233 61 59
4234 113 108
4.224
4.2242
4.2243
4.2244

4.27

49213 741 6.5
0214 10 9.2
492225 12 12
923% 27 26
492245

3.7

2.5
6.4
25
94

20

28
53

66

24
33
48

30
4

36
57 55
105 101

KaponpouHble cTanm ykasanbl Ha cTp. 0.9 n 4.4

25
1.7

10
26
45

59

8.9
19

32
45
79

61

25
5.5

9.4
2%
#

56

1
24
34
60

36
60

9.3
23
40

55

8.9

8.0

%
)

20
39

50

6.1

20
8.9
19
33

21
25
25

21
25
41
46
21
25
41
46

480
480
480
480
550
550
550
550
550
550
550
550

6.9
14
24

1100
1100
1200
1200
1350
1350
1350
1350
1350
1350
1350
1350

15
25
35
40
25
40
50
60
25
40
50
60

210
260
360
360
360

M16

145

50

3.1

12 295 50 50 C-D
16 295 50 5.0 1-5
12 365 50 56 C-D
16 365 50 5.6 1-5

34 275 85 9.0 3-6
21 375 9% 90 C-4
34 375 9% 13 4-6
46 375 122 22 5-8
21 375 103 10 C-4
34 375 110 15  4-6
46 375 132 24 5-8

16 38 106 12 36 C-4
24 54 110 16 46 3-5
26 64 120 18 52 3-5
30 75 150 24 64 4-6
21 50 130 17 44 C-4
36 79 150 26 67 3-5
44 102 170 32 83 4-7
64 142 200 48 119 5-8
2 5 130 19 50 C-4
39 93 155 28 76 3-5
48 113 18 34 93 4-7
69 165 200 51 133 5-8

235 130 350 100  10.1
250 156 365 150 136
326 210 410 250 165
315 210 415 250 202
315 210 415 250 198



Tabnuua BbIboOpa
DH 244.5

Tewmn. cpegpl >600°C
co cTp. 4.52

¥t venoNb30BaHNM TUMa 77 BO3MOXHO

YBOBHYIE YKa3aHHOI Harpyakw, M. cTp. 4.67

Tpy6Hble XoMyTbl, XoMyTOBble onopbl, DH 244.5 (Dy 225), Tunbi 42, 43, 44, 46, 48, 49

422419 6.1 47 3.3
KaponpoyHble cTanm ykasakbl Ha cTp. 0.9 n 4.4

32418 25 25 2.5
432419 12 114 8.2
432428 25 2.5 2.5
432429 10 8.7 71 5.5

42412 20 16 13

42413 40 35 29

442431 1" 9.8 9.1 9.0
42432 29 26 24 23
442433 65 57 52 44 4 40
M42%4

44244

M2043 79 68 65 59 55 54

40411 30 25 18
42412 50 42 30

4242 38 3B 25
42422 57 55 54 49 34
4.243 18 16 13 70
42432 41 40 36 27 14

42433 66 64 62 59 5 50 38 20
4243 122 117 113 109 96 8 66 35

4.244 12 92
42442 24 18
4.2443 37 36 27
4.2444 64 61 46

492413 71 66 62

492414 1 10 95

492425 21 18 15 12 1

492435 34 32 30 26 24 24
492445 24

22

8.5
20
39

50

1"
20
8.9

33

25
34
25
34
25
25
4
46
25
25
4
46

490
500
500
520
550
550
550
550
550
550
550
550

1

6.9
14
2%

1100
1100
1200
1200
1350
1350
1350
1350
1350
1350
1350
1350

8.7

25
35
40
45
30
45
50
60
30
45
50
60

222
272
372
372
372

12
16
12
16

34
46
21

46
21
34
46

21
33
30
39
25
40
50
72
26
43
53
7

M16 160 50 3.3

310 50 6.1
310 50 6.1
390 50 58
390 50 58

300 75 9.0
330 81 12
390 9% 9.0
390 9% 14
390 122 23
390 103 1"
390 110 16

390 132 25

47 100 14 39
63 120 21 52
68 130 21 56
80 150 28 70
5 110 17 47
86 150 28 74
110 160 34 88
156 180 51 124
61 120 20 54
100 150 29 80
123 160 36 98
178 190 54 142

235 130 350 100
250 171 365 150
315 222 415 250
320 222 420 250
320 222 420 250

3-5
4-6
3-5
4-6
3-5
3-5
4-7
5-8
3-5
3-5
4-7
5-8

10.6
14.9
205
244
244

4.28



Tabnuua Bbibopa o e S B00C

co cTp. 4.52

D H 2 6 7 vt vIcnoNb30BaHIM TUMA 77 BO3MOXHO

YBOGHHE YKa3aHHOM Harpy3kH, CM. cTp. 4.67

Tpy6Hble XoMyTbl, XOMyTOBble onopbl, DH 267 (Dy 250), Tunbl 42, 43, 44, 46, 48, 49

— 422619 6.3 49 35 M20 175 60 46  3-4
w J KaponpouHble cTanm ykasanbl Ha cTp. 0.9 n 4.4

432618 9.6 9.0 8.6 16 340 70 120 1-3
432619 28 21 15 24 340 70 120 3-6
432628 13 13 9.6 16 410 70 105 1-3
432629 18 15 12 9.6 24 410 70 105 3-6

42612 26 22 16 34 340 75 10 4-6
42613 61 54 44 46 360 112 20 5-8
442631 10 9.1 8.5 8.4 8.0 56 21 425 9% 10 C-4
442632 25 23 22 21 19 1" 34 425 9% 16 4-6
442633 48 40 37 36 35 20 46 425 122 24 5-8
4264 79 63 49 21 425 110 13 C-4
442642 20 15 1" 34 425 "7 19 4-6

42643 T2 61 59 5 50 49 45 33 24 18 46 425 132 27 5-8

402611 35 29 21 25 520 1150 35 25 55 105 18 47 3-5
42612 54 43 31 34 550 1150 45 37 69 130 26 59 4-6
4.2621 40 37 26 25 550 1300 30 3% 78 140 26 66 3-5
4262 58 56 5 51 36 34 560 1300 50 42 99 150 33 8 4-6
4.2631 20 20 15 80 25 600 1400 30 3% 66 120 21 55 3-5
4.2632 42 40 31 28 15 25 600 1400 50 47 9% 150 33 79 3-5
4263 73 67 65 62 58 53 40 21 41 600 1400 50 57 120 160 42 98 4-7
4263 134 122 119 115 100 90 69 36 46 600 1400 70 83 172 18 &7 137 5-8
4.2641 14 10 79 25 600 1400 30 % 74 140 25 64 3-5
4.2642 27 20 15 25 600 1400 50 51 111 175 35 90 3-5
4.2643 39 38 28 21 41 600 1400 50 64 137 165 44 110 4-7
4.2644 70 70 65 49 36 46 600 1400 70 90 199 205 63 158 5-8

492613 87 79 75 234 240 160 365 100 137

49214 17 15 14 284 265 171 395 150 193

492625 25 21 18 14 13 384 340 229 450 250 246

49263% 4 35 34 31 29 25 22 14 384 345 229 460 250 293

492645 27 27 25 17 13 98 384 345 229 460 250 283

4.29



Tabnuua BbIboOpa
DH 273

Tewmn. cpegpl >600°C
co cTp. 4.52

¥t venoNb30BaHNM TUMa 77 BO3MOXHO
YBOEHIE YKa3aHHOM HArpy3KH, CM. CTp. 4.67

Tpy6Hble XoMyTbl, XOMyTOBbIE onopbl, DH 273 (Dy 250), Tunb 42, 43, 44, 46, 48, 49

422719 62 47 34
KaponpoyHble cTanm ykasakbl Ha cTp. 0.9 n 4.4

4327118 9.6 9.0 8.6
82119 21 21 15
432128 113 13 9.6
432129 18 15 12 9.6

442112 26 22 16
427113 60 54 44

442731 10 9.2 8.6 8.5 8.1
442132 26 24 22 21 19
442133 48 40 38 37 36
442141
442148

442143 73 62 60 54 51 50

4@211 3% 29 20
42112 53 43 31

4.211 4 39 27
42122 57 55 54 50 36
4.2131 20 20 15 80
42132 42 4 37 28 15

42133 73 67 65 62 58 53 40 21
4273 134 122 119 115 100 89 69 36

4.214 14 10
4.2142 21 20
4.2143 39 38 28
4.2144 70 70 65 49

492113 87 7.9 75

492114 17 15 14

492125 25 22 18 14 13

492735 39 35 34 il 29 25 22
4927145 28 28 25

46

1
21
8.0
20
33

25
34
25
34
25
25
4
46
25
25
4
46

480
520
550
570
600
600
600
600
600
600
600
600

13

6.4
15
24

1150
1150
1300
1300
1400
1400
1400
1400
1400
1400
1400
1400

10

11
18

35
45
45
50
30
50
50
70
30
50
50
70

237
287
387
387
387

M20

16
24
16
24

46
21

46
21

46

27
39
36
47
35
48
58
88
37
51
65
94

180 60 4.7 3-4

340 70 125 1-3
340 70 125  3-6
415 70 1.0 1-3
415 70 1.0 3-6

340 75 10 4-6
360 112 20 5-8
425 9% 10 C-4
425 9% 16 4-6
425 122 25 5-8
425 110 13 C-4
425 "7 19 4-6
425 132 21 5-8

57 105 16 47 3-5
70 130 25 59 4-6
80 140 29 69 3-5
100 150 34 85 4-6
67 120 22 55 3-5
97 150 3 79 3-5
121 160 42 98 4-7
173 185 &7 137 5-8
75 140 25 64 3-5
m 175 3% 90 3-5
138 165 44 111 4-7
203 205 63 159 5-8

240 160 360 100 139
266 171 395 150 194
340 229 450 250 247
345 229 460 250 295
345 229 460 250 285

4.30



Tabnuua Bbibopa o e S B00C

co cTp. 4.52

D H 32 3 . 9 vt vIcnoNb30BaHIM TUMA 77 BO3MOXHO

YABOEHUE YKa3aHHOM HArpy3KK, CM. CTp. 4.67

Tpy6Hble XoMyTbl, XoMyTOoBble onopbl, DH 323.9 (Dy 300), Tunbi 42, 43, 44, 46, 48, 49

— 2319 54 42 3.0 M20 205 60 53 34
w J KaponpouHble cTanm ykasanbl Ha cTp. 0.9 n 4.4
433218 96 9.0 8.6 16 375 80 160 1-3
233219 28 22 15 24 375 80 160 3-6
43028 113 M3 M3 16 440 70 150 1-3
8RN 29 24 19 16 13 24 440 70 150 3-6

“un12 38 32 25 46 375 80 17 5-8
MR 73 61 51 51 390 13 28 6-9
43231 21 20 19 18 16 1" 25 470 110 19 3-5
U303 46 39 36 35 34 20 4 470 115 27 5-7
403389 78 74 62 58 57 55 36 46 470 165 47 5-8
#4324 17 13 9.8 25 470 143 22 3-5
4324 32 24 18 4 470 132 31 5-7

M“RN4 90 73 70 63 59 58 57 55 4 30 46 470 189 53 5-8

4ORNM 30 25 18 25 570 1200 35 31 58 120 22 52 3-5
43212 5 43 31 34 570 1200 40 42 77 140 30 69 4-6
43213 85 62 49 41 590 1200 55 63 101 135 39 90 5-7
43221 28 21 2 25 620 1300 30 4 72 120 27 64 3-5
4322 62 61 5 39 34 650 1300 30 5 111 150 42 93 4-6
43223 8 8 84 77 5 46 700 1300 30 76 132 160 58 109 5-8
4.3231 29 277 21 12 25 620 1400 50 49 89 150 32 76 3-5
4.3232 68 63 56 43 22 41 650 1400 50 76 135 180 51 11 4-7
4323 9 96 93 89 8 75 58 31 46 670 1400 50 89 164 195 61 131 5-8
4323 125 124 122 115 110 98 75 40 46 670 1400 50 106 190 205 71 154 5-8
4323 202 185 179 166 144 131 101 &3 51 790 1400 50 145 239 200 88 181 6-9
43241 21 16 11 25 700 1400 50 55 106 165 39 88 3-5
4.3242 40 29 21 41 700 1400 50 83 153 180 53 122 4-7
4.3243 62 54 40 30 46 700 1400 50 98 190 210 70 145 5-8
4.3244 78 70 53 39 46 700 1400 50 115 224 225 80 174 5-8
4.3245 102 101 93 70 51 51 800 1400 50 154 268 235 101 212 6-9

9313 13 12 1" 262 250 180 375 100 172

4093214 20 17 16 362 266 229 395 200 27.0

493225 30 26 22 18 16 412 340 248 450 2650 278

493235 46 40 38 34 32 28 25 16 412 345 264 460 250 327

493245 48 43 H 37 34 34 32 22 16 12 412 345 254 460 250 323

4.31



Tabnuua BbIboOpa
DH 355.6

Tewmn. cpegpl >600°C
co cTp. 4.52

¥t venoNb30BaHNM TUMa 77 BO3MOXHO

YBOBHYIE YKa3aHHOI Harpyakw, M. cTp. 4.67

Tpy6Hble xoMyTbl, XoMyTOBble onopbl, DH 355.6 (Dy 350), Tunbi 42, 43, 44, 46, 48, 49

423%19 51 39 28
KaponpoyHble cTanm ykasakbl Ha cTp. 0.9 n 4.4

433618 9.6 9.0 8.6
433619 29 23 16
433628 13 13 13
433629 33 28 23 19 15

43612 48 4 32
43613 82 66 53

443631 21 20 19 18
443632 47 39 36 35
43633 89 78 74 62 58 57
443641
443642

443643 90 74 70 64 60 59

4@®%BM 37 30 21
43612 64 50 40
43613 93 72 55
4.3621 25 24 17
4.3622 3% 33 24
432 80 77 76 71 49
4.3624 100 96 95 88 62

4.3631 25 24 18 10
4.3632 2 32 B 13
4.3633 74 67 60 46 24

4.3634 134 129 125 120 112 102 79 41
4363 195 186 180 174 167 149 115 61

4.3641 18 13
4.3642 25 19
4.3643 43 32
4.3644 7372 54
4.3645 139 138 107 80

493%13 22 21 19

493614 26 22 21

493%2 AN 30 30 24 22

493635 62 59 52 45 42 42
493645 56 54 48 45 44

39
4

55

57

1"
21
36

32
55

34
34
46
25
34
4
51
25
34
4
46
51
25
34
4
46
51

23
28

660
660
660
660
660
770
790
700
700
710
720
790
700
700
800
800
800

21

24
)

1300
1300
1300
1400
1400
1400
1400
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

15

18
31

35
40
60
30
40
40
45
40
50
60
60
70
40
50
60
60
70

278
378
428
478
478

M20

16
24
16
24

46
il
25
4
46

4
4

45
57
77
38
58
84
95
52
63
89
118
176
56
68
104
136
186

220 60 5.7 3-4

390 90 190 1-3
390 90 190 3-6
470 90 205 1-3
470 90 205 3-6

400 85 20 6-8
420 13 30 6-9
485 110 21 3-5
485 122 31 5-7
485 165 49 5-8
485 143 24 3-5
485 132 33 5-7
485 189 55 5-8

74 120 30 66 4-6
106 130 41 92 4-6
131 145 48 9% 6-8

7% 115 29 66 3-5

9 140 35 79 4-6
144 155 60 117 5-7
166 160 68 131 6-9

91 186 32 74 3-5
117 160 40 90 4-6
158 180 60 125 4-7
226 205 82 173 5-8
287 230 104 218 6-9
103 155 37 8 3-5
129 170 46 106 4-6
183 190 69 141 4-7
252 240 102 196 5-8
335 245 19 256 6-9

300 230 445 100 25
300 235 455 200 34
400 260 510 2650 34
400 280 525 300 46
400 280 525 300 46

4.32



Tabnuua Bbibopa o e S B00C

co cTp. 4.52

D H 3 6 8 vt vIcnoNb30BaHIM TUMA 77 BO3MOXHO

YABOEHUE YKa3aHHOM HArpy3KK, CM. CTp. 4.67

Tpy6Hble XoMyTbl, XoMyTOBble onopbl, DH 368 (Dy 350), Tunbi 42, 43, 44, 46, 48, 49

— 423719 50 39 2.8 M20 225 60 58  3-4
w J KaponpouHble cTanm ykasanbl Ha cTp. 0.9 n 4.4

433718 9.6 9.0 8.6 16 395 90 185 1-3

4337119 29 22 16 24 395 90 185  3-6

433728 "3 13 N3 16 475 0 210 1-3

433729 33 28 23 19 15 24 475 0 205 3-6

443112 48 4 32 46 400 85 20 6-8
437113 70 62 53 51 420 13 31 6-9
443731 22 21 19 18 16 1 25 490 110 21 3-5
443132 47 39 37 36 35 21 4 490 122 31 5-7
43733 91 79 75 63 58 57 56 36 46 490 165 50 5-8
443741 17 13 98 25 490 143 24 3-5
443742 32 24 18 4 490 132 33 5-7
443743 70 64 60 59 58 55 2 AN 46 490 189 56 5-8

4O 37 30 21 34 680 1300 35 46 73 120 31 67 4-6
43712 66 50 40 34 680 1300 40 62 107 130 42 93 4-6
43713 93 73 55 46 680 1300 60 80 133 145 49 9 6-8
43721 %5 23 17 25 680 1400 30 39 78 115 29 66 3-5
4310 3B 33 4 34 680 1400 40 49 101 140 36 79 4-6
43723 80 77 76 70 49 41 770 1400 40 79 144 155 61 M7 5.7
43724 100 9% 95 88 62 46 790 1400 45 101 169 160 68 132 6-8
4.3731 2% 24 18 10 25 700 1500 40 53 93 135 32 75 35
431 2 2 A4 13 34 700 1500 50 64 115 160 41 90 4-6
4313 76 69 61 47 25 41 720 1500 60 89 161 180 62 127 4-7
4373% 137 129 125 121 112 102 79 41 46 740 1500 60 124 229 220 85 177 5-8
4373 199 199 191 178 167 149 114 61 51 820 1500 70 179 292 230 108 220 6-9
4.3741 18 13 10 25 750 1500 40 59 104 155 39 86 3-5
4314 25 19 13 34 750 1500 50 72 131 170 49 106 4-6
43743 43 32 23 41 750 1500 60 100 180 190 67 142 4-7
4.3744 79 72 54 40 46 750 1500 60 135 255 240 98 197 5-8
43145 139 138 106 80 58 51 850 1500 70 195 339 245 125 257 6-9
937113 22 20 19 284 300 230 445 100 25
931 2 23 2 384 300 241 460 200 34
0B R 3N 30 4 2B 434 400 260 510 250 35
9373 63 61 54 46 43 42 40 24 484 400 292 525 300 48

493745 65 59 56 50 47 46 43 30 2 16 484 400 292 525 300 47

4.33



Tabnuua BbIboOpa

Tewmn. cpegpl >600°C
co cTp. 4.52

¥t venoNb30BaHNM TUMa 77 BO3MOXHO

DH 406.4 u
YBOEHIE YKa3aHHOM HArpy3KH, CM. CTp. 4.67

Tpy6Hble XoMyTbl, XoMyTOBble onopbl, DH 406.4 (Dy 400), Tunbl 42, 43, 44, 46, 48, 49

2419 80 6.2 45 M24 255 70 9.7 35
KaponpoyHble cTanm ykasakbl Ha cTp. 0.9 n 4.4

43418 96 9.0 8.6 16 430 100 230 1-3
8419 30 23 16 24 430 100 230 3-6
3428 113 M3 N"3 16 500 100 245 1-3
8429 33 28 23 20 15 24 500 100 245 3-6

4a12 59 49 40 51 440 92 26 6-9
“4u13 93 75 63 61 450 136 35 7-10
“n2 36 28 26 4 500 17 25 5-7
LYWL 61 48 44 o 500 135 38 6-9
443 18 17 15 1 25 520 110 23 3-5
44135 38 37 36 24 46 520 144 44 5-8
443 101 93 81 67 63 62 60 33 51 520 149 63 6-9
“a 4 16 12 96 25 520 143 26 3-5
444145 42 3123 46 520 164 58 5-8

“446 11 139 132 17 109 108 98 64 48 34 o1 520 189 92 6-9

4O 44 36 26 34 780 1400 30 60 95 155 43 87 4-6
44112 75 55 43 41 780 1400 40 73 131 160 56 1M1 5-7
44113 109 8 67 46 780 1400 55 109 150 175 73 132 6-8
442 29 28 2 25 780 1500 40 50 95 145 40 8 3-5
4.4122 4 39 28 34 780 1500 40 77 123 150 49 102 4-6
4423 95 91 90 84 58 41 820 1500 50 109 185 180 79 149 5-7
44124 118 114 112 104 73 46 820 1500 60 121 213 180 85 172 6-8
44131 30 28 21 12 25 800 1600 45 70 116 160 44 99 3-5
4.4132 47 4 3B 2N 41 800 1600 50 98 163 180 64 132 4-7
4433 8 78 T 5 29 46 800 1600 70 120 205 200 80 159 5-8
44134 141 129 1256 121 12 100 77 41 46 800 1600 70 148 250 220 97 203 5-8
44135 236 232 225 210 193 174 134 T 51 870 1600 80 221 375 260 149 286 6-9
444 21 16 11 25 800 1600 45 7% 13 175 51 14 3-5
4442 36 27 20 41 800 1600 50 107 188 205 73 153 4-7
44143 51 38 27 46 800 1600 70 131 234 225 85 187 5-8
44144 77 72 54 40 46 800 1600 70 164 290 225 106 232 5-8
4.4145 142 141 125 94 69 51 900 1600 80 247 422 265 159 322 6-9

HP413 25 23 22 303 280 260 450 100 33
o414 47 40 37 403 300 241 480 200 44
94025 59 53 43 35 32 453 400 273 535 250 47
49435 90 84 72 61 57 57 55 34 503 400 300 550 300 63

944 AN 83 79 7 66 64 60 4 30 23 503 400 300 550 300 63

4.34



Tabnuua BbIboOpa
DH 419

Temn. cpegbl > 600°C
co cTp. 4.52

vt vIcnoNb30BaHIM TUMA 77 BO3MOXHO
YABOEHUE YKa3aHHOM HArpy3KK, CM. CTp. 4.67

Tpy6Hble XoMyTbl, XoMyTOBble onopbl, DH 419 (Dy 400), Tunbi 42, 43, 44, 46, 48, 49

— 2419 80 6.2 44

w J JKaponpouHble cTanu ykasatbl Ha cTp. 0.9 v 4.4
434018 96 9.0 8.6
434219 29 22 16
434228 13 13
34229 33 28 23 19

44212 59 49 40

44215 131 116 84

4482 36 28
4420 75 59
444231

444235

444236 98 85 Ul
MRy

444245

“a4 11 140 133 118

400N 43 35 25

44212 T4 55 43

44213 109 85 67

402 29 28 2
4022 4 39 28
44223 95 91 90 83 58
44224 M7 M4 13 104 T3
403 30
4023 47
44233 83 78
44234 139 129 125 121 113
44235 234 230 223 209 194
404

44242

4.4243

404

40245

494213 37 32 24
494214 47 40 37
494225 61 53 43 35
043% 9 85 72 61
494245 92 85 80 72

4.35

1.3
15

26
53

38
67

110

28
45
70 54
100 77
176 136

21
35

7

140 139

32
57
67

37
65

108

12
20
29
4
71
21
36
50
2
125

57
65

16
27
38
54
94

55
61

15
36
64

99

1
20
28
40
69

42

34
41
4%
25
34
41
4%
25
41
4
4%
51
25
41
4%
4
51

800
800
800
800
800
830
830
800
800
800
810
890
800
800
800
900
900

32

12
31
48

1400
1400
1400
1500
1500
1500
1500
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600

23

23
34

30
40
55
40
40
50
60
45
50
70
70
80
45
50
70
70
80

310
410
460
510
510

M24

16
24
16
24

51
61
4
51
25
46
51

46
51

62
75
112
61
78
103
125
72
96
122
162
228
78
106
134
175
252

260 70 9.7 3-5

435 100 23 1-3
435 100 23 3-6
500 100 245 1-3
500 100 25 3-6

445 92 26 6-9
460 162 60 7-10
500 17 26 5-7
500 140 44 6-9
525 110 23 3-5
525 144 44 5-8
525 149 64 6-9
525 143 27 3-5
525 164 58 5-8
525 189 9% 6-9

94 155 44 88 4-6
131 160 &8 112 5-7
162 175 75 132 6-8

97 145 41 8 3-5
124 150 50 103 4-6
184 180 80 155 5-7
214 180 87 173 6-8
118 160 44 99 3-5
166 180 64 133 4-7
204 200 81 160 5-8
261 220 99 204 5-8
381 260 153 287 6-9
137 175 51 114 3-5
185 206 73 154 4-7
237 225 86 187 5-8
293 225 116 224 5-8
427 265 160 323 6-9

300 241 420 100 31
300 241 480 200 44
400 273 536 2650 48
400 300 555 300 o4
400 300 555 300 64




Tabnuua BbIboOpa
DH 457.2

Tpy6Hble xoMyTbl, XoMyTOoBble onopbl, DH 457.2 (Dy 450), Tunbi 42, 43, 44, 46, 48, 49

424619

75

5.8

4.1

KaponpoyHble cTanm ykasakbl Ha cTp. 0.9 n 4.4

434618
434619

444612
444613
444615
444622
444623
444625
444631
444632
444635
444636
444641
444642
444645
444646

4461
4.4612
4.4613
4.4614
4.4621
4.4622
4.4623
4.4624
4.4631
4.4632
4.4633
4.4634
4.4635
4.4641
4.4642
4.4643
4.4644
4.4645

494613
494614
494625
494635
494645

9.6
27

59
81
150

151

139
156

275
298

37
75

100
105

9.0
21

50
66
"7

87
145

133
148

133
152

252
285

32
57
55
9%
95

150

244
276

8.6
15

39

51

84

28 22

58 45

69 55

76 63
125 104
126 112
140 127

34 24
55 40
19 85
138 98
50

58

123 112
236 227
267 257

24
M
44 36
80 68
90 81

46
53
101
203
233

201

20
42
50
14
32
59
98

104
120

42
78
156
181

167
199

33
64
75

13 11
31 30
58 57
97 9%
103 98
"7 114

36 27
41 A
72 54
145 109
163 123

64 62
74 70

20
22
40
80
90

39
48

20
33
52

R
64
91

820

800

930
900
900
900
930
980
900
900
900
1000
1000

36

24
47
66

26

17
34
47

329
429
479
529
529

Tewmn. cpegpl >600°C
co cTp. 4.52

¥t venoNb30BaHNM TUMa 77 BO3MOXHO
YBOEHIE YKa3aHHOM HArpy3KH, CM. CTp. 4.67

M24

51
51
61
4
51
51
25
46
51
51
25
46
51
51

172

132
184
298
333
128
142
197
318
357

280

170
262
298
184
206
287
456
513
211
242
326
528
517

350
350
400
400
400

241
260
292
324
324

70

13
162

9%
122
136
102
135
149
209
143
145
189
229

204

485
500
535
555
555

104

30
36
62
24
36
46
25
40
66
114
29
44
96
145

156

232

224

254

416

100
200
250
300
300

7-9
7-10
5-7
6-9
6-9
3-5
5-8
6-9
6-9
3-5
5-8
6-9
6-9

36
49
51
68
69

4.36



Tabnuua BbIOOpa e e GO

co cTp. 4.52

D H 5 0 8 vt vIcnoNb30BaHIM TUMA 77 BO3MOXHO

YABOEHUE YKa3aHHOM HArpy3KK, CM. CTp. 4.67

Tpy6Hble XoMyTbl, XoMyTOBble onopbl, DH 508 (Dy 500), Tunbi 42, 44, 46, 48, 49

425119 69 54 38 M24 305 70 14  3-5
KaponpouHble cTanm ykasanbl Ha cTp. 0.9 n 4.4

445114 10 8.9 75 21 500 80 25 14
45115 28 24 19 34 500 80 21 4-6
445116 o7 48 37 51 500 92 3% 6-9
45117 98 81 65 61 500 162 58 7-10
445118 189 158 125 7 520 222 106 8-30
445125 16 13 12 25 570 9 28 3-5
445126 30 23 22 4 570 100 31 57
445127 59 47 42 o1 570 122 42 6-9
4528 17 100 90 61 570 164 75 7-10
445135 17 16 14 1" 25 590 128 37 3-5
445136 35 34 33 23 46 590 144 48 5-8
445137 81 80 68 35 51 590 189 82 6-9
445138 155 147 140 13 122 98 52 61 590 196 18 7-10
445145 19 15 1 25 590 164 42 3-5
445146 40 30 22 46 590 164 63 5-8
445147 65 48 35 51 590 19 108 6-9

45148 222 222 217 202 189 186 164 13 84 63 61 500 254 190 7-10

S)
_|
=
3
~
>

4511 44 37 26 34 860 1500 35 86 123 160 60 111 4-6

45112 68 51 39 41 860 1500 40 94 150 175 71 133 5-7

45113 19 93 73 46 900 1500 60 151 193 175 97 159 6-8

45114 171 127 101 51 900 1500 65 173 234 180 101 182 6-9

4.5121 42 40 29 34 920 1650 50 104 153 170 67 130 4-6

4.5122 60 55 40 41 920 1650 60 122 192 180 77 151 5-7

45123 136 130 129 117 83 46 1000 1650 60 182 295 200 129 231 6-8

45124 168 162 160 147 103 61 1050 1650 60 235 335 220 148 259 7-10

4.5131 45 45 35 20 41 1000 1800 60 139 208 200 8 162 4-7

4.5132 59 54 42 23 46 1000 1800 70 154 234 200 97 181 5-8

4.5133 123 113 102 79 41 46 1000 1800 80 208 327 230 136 252 5-8

45134 268 250 242 234 227 205 158 84 51 1030 1800 80 324 512 265 199 375 6-9

45135 335 308 298 288 282 254 195 104 61 1030 1800 90 393 601 300 248 456 7-10

4.5141 36 27 20 41 1000 1800 60 151 238 210 97 188 4-7

4.5142 41 31 22 46 1000 1800 70 169 270 225 111 209 5-8

4.5143 72 54 40 46 1000 1800 80 230 380 250 149 287 5-8

4.5144 156 145 109 80 51 1050 1800 80 363 589 315 243 435 6-9

4.5145 202 201 182 137 100 61 1050 1800 90 429 687 315 275 499 7-10

. 495113 46 40 29 354 350 241 500 100 @ 42
L 495114 84 66 49 454 350 280 500 200 52
{, 495125 62 61 54 50 554 400 330 550 300 70
A 49513 129 125 107 90 85 84 81 48 554 395 330 565 300 81

495145 148 135 129 116 108 107 99 68 52 38 554 400 330 580 300 87
4.37



Tabnuua BbIboOpa
DH 558.8

Tewmn. cpegpl >600°C
co cTp. 4.52

¥t venoNb30BaHNM TUMa 77 BO3MOXHO
YBOEHIE YKa3aHHOM HArpy3KH, CM. CTp. 4.67

Tpy6Hble XoMyTbl, XoMyTOBble onopbl, DH 558.8 (Dy 550), Tunbi 42, 44, 46, 48, 49

42519 17 13 9.9
JKaponpouHble cTanu ykasatbl Ha cTp. 0.9 n 4.4

44514 20 17 15
4515 45 38 29
44516 75 60 45
445617 101 84 67
44518 182 151 120

445625 24 19 18

445626 59 47 43

445627 69 55 51

445628 116 99 90

4456 35 35 34
4456 36 83 82
4456 37 187 130 124 120 19
44538 200 175 166 158 150 149 1
445645

4456 46

445647

44548 222 222 222 211 194 188 1

45611 44 34 25
4512 67 52 39
45613 131 98 77
4514 202 155 123

4.5621 43 41 30
4.5622 57 55 40
4.5623 133 131 118 86
45624 208 200 194 182 128
4.56 31 53 53 41 22
4.5632 M 70 54 30
4.533 9% 90 70 40

45634 276 252 245 237 227 205 158 83
4.5635 402 364 352 343 340 306 236 126

4.5641 40 29
4.5642 54 40
4.5643 72 54
4.5644 172 145 109
4.5645 231 217 163

495613 55 44 32

495614 107 84 62

495625 70 66 56 52

495635 161 147 127 105 9 97 91
495645 167 150 142 128 119 1M1 107

33
68
98
26

67

21
30
40
80
120

25
35
52
83
40
65
86
115

34
4
51
51
34
41
51
51
4
46
46
51
61
4
46
46
51
61

55
73

820
880
920
930
960
960
1100
1100
1100
1100
1100
1100
1180
1100
1100
1100
1100
1200

55

31
48
66
85

1550
1650
1550
1550
1700
1700
1700
1700
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900

40

23
35
47
63

40
50
60
65
55
60
65
65
60
60
70
90
100
60
60
70
0
100

380
480
580
580
580

M30

34
46
51
61
7

51
ot
61
46
51
61
61
46
51
61
61

84
M
164
206
17
137
233
282
168
204
239
368
506
186
229
266
411
567

350 90 24

530 85 31
530 107 36
530 113 44
530 162 60
545 222 110
600 100 33
600 122 46
600 132 49
600 164 80
620 138 51
620 189 89
620 19 121
620 229 166
620 164 68
620 196 121
620 216 152
620 254 211

130 170 61 117
162 185 76 128
227 195 101 177
283 2056 18 237
171 180 74 140
203 190 83 159
323 205 147 247
405 240 182 306
254 200 107 191
324 230 130 235
360 240 148 211
563 270 224 422
746 320 321 553
289 225 122 224
348 220 140 265
419 260 171 318
654 285 246 470
860 360 359 623

400 241 570 100
395 292 585 200
450 343 620 300
450 350 635 300
450 350 650 300

5-6

3-6
5-8
6-9
7-10
8-30
4-6
6-9
6-9
7-10
5-8
6-9
7-10
7-10
5-8
6-9
7-10
7-10

5-8

7-10

7
89
100
116
120

4.38



Tabnuua BbIOOpa
DH 609.6

4.39

Temn. cpegpl >600°C
co cTp. 4.52

vt vIcnoNb30BaHIM TUMA 77 BO3MOXHO
YABOEHUE YKa3aHHOM HArpy3KK, CM. CTp. 4.67

Tpy6Hble XoMyTbl, XoMyTOBble onopbl, DH 609.6 (Dy 600), Tunbi 42, 44, 46, 48, 49

426119

16

13

9.3

KaponpouHble cTanm ykasanbl Ha cTp. 0.9 n 4.4

446114
446115
446116
446117
446118
446125
446126
446121
446128
446135
446136
446137
446138
446145
446146
446147
446148

4611
4.6112
4.6113
4.6114
4.6115
4.6121
4.6122
46123
4.6124
4.6131
4.6132
4.6133
4.6134
4.6135
4.6136
4.6141
4.6142
4.6143
4.6144
4.6145
4.6146

496113
496114
496125
496135
496145

29
56
80
110
195

268

340

60
89
127
186
224

193
245

263
398
494

76
"7

172
191

24
45
69
87
159

128
248

305

47
69
97
141
167

186
236

247
361
472

74
88
73
152
173

35
55
7
112
132

17
184
233

239
349
458

21
38
50
74
125
23
55
86
110

122
215

291

57
112
171
217

231
340
442

54
64
70
131
165

22
43
71
92

116
179

263

42
80
120
152
55
93
127
220
337
419

64
108
148

53
90
123
198
306
375

306

21
39
67
85
38
78
110
169

247

4
70
9%
162
235
288

256
303

59
102
138

37 36
77 66
108 91
165 137

141
243 219

22
40
53
80
125
156
39 30
1 54
% 72
141 106
217 162
272 205

99 94
125 121

22
40
53
78
120
150

25
35
52
82
39
64
106
142

4
46
51
51
61
4
51
51
61
4
46
46
51
61
7
4
46
46
51
61
71

59
83

1

1000
1000
1000
1000
1000
1010
1060
1090
110
1200
1200
1200
1210
1240
1260
1200
1200
1200
1300
1300
1300

62

29
47
81
03

1600
1600
1600
1600
1600
1800
1800
1800
1800
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

45

21

59
7

40
45
50
55
65
60
60
60
70
60
70
90
920
110
110
60
70
90
90
110
110

455
505
605
605
605

M30

34
o1
51
61
7
4
51
61
61
46
51
61
7
46
51
61
7

122
151
176
217
275
155
252
310
381
191
274
324
a7
565
677
21
302
365
486

766

375 90 26

560 115 37
560 98 44
560 119 50
560 162 66
580 222 114
645 120 43
645 122 49
645 143 75
645 164 86
685 164 62
685 189 100
685 209 142
685 229 182
685 182 76
685 196 119
685 260 214
685 254 244

165 185 87 150
199 195 108 184
244 190 115 191
203 205 130 242
340 230 142 280
231 190 105 190
362 220 150 273
477 235 188 336
540 265 231 397
266 220 125 217
398 235 172 299
469 280 202 347
613 285 264 467
820 325 357 609
962 360 433 718
316 230 135 242
463 275 197 350
541 280 233 409
708 295 208 515
952 355 403 683
127 365 482 793

400 273 570 150
395 311 585 200
450 362 620 300
450 370 635 300
450 370 650 300

5-6

3-6
6-9
6-9
7-10
8-30
4-7
6-9
7-10
7-10
5-8
6-9
7-10
8-30
5-8
6-9
7-10
8-30

8-10

6-9

5-8

8-30

80
95
108
122
128




Tabnuua BbIboOpa
DH 660.4

Tpy6HbIie XoMyTbl, XoMyTOBbIe onopbl, DH 660.4 (Dy 650), Tunbi 42, 44, 46, 48, 49

426619

4661
4.6612
4.6613
4.6614
4.6615
4.6621
4.6622
4.6623
4.6624
4.6631
4.6632
4.6633
4.66 34
4.6635
4.66 36
4.6641
4.6642
4.6643
4.6644
4.6645
4.6646

496613
496614
496625
496635
496645

15

34
58
86
130
183
306

281

340

60
90
136
217
257

256

273
399
488

89
122
113
167
214

12

28
47
7
106
145
241

260

312

46
"
102
159
196

195
246

250
362
474

76
9
99
161
194

36
56
81
126
155
66
118
192
243

242
350
460

8.8

24
36
57
85
116
174
22
61
101
169

226

298

63
111
176
223

234
340
439

56
U
81
160
185

22

83
142

188

270

45
80
125
168
61
91
155
225
337
a1

66
128
166

60
90
139
202
308
378

329

1
1

20

76

40
80
13
175

253

47
70
107
165
237
291

262
321

61
20
54

39
79
112
173

160
249

72
100
146

1

1

38
7
96
39

53

222

54
74
110

24
40
54
80

218 164 120
272 204 150

116
145

103
139

25
52
53
83
39
78
112
142

#
4
51
61
61
4
51
51
61
4
46
46
51
61
71
4
46
4
51
61
71

72
9%

1

1030
1050
1050
1050
1050
1120
1250
1250
1280
1250
1250
1250
1250
1320
1320
1250
1250
1250
1250
1350
1350

72

30
60
84
05

1650
1650
1650
1650
1650
1900
1900
1900
1900
2050
2050
2050
2050
2050
2050
2050
2050
2050
2050
2050
2050

53

22

60
78

40
50
55
60
70
65
65
70
80
65
65
90
90
100
110
65
65
0
90
100
110

480
530
630
630
630

Tewmn. cpegpl >600°C
co cTp. 4.52

¥t venoNb30BaHNM TUMa 77 BO3MOXHO
YBOEHIE YKa3aHHOM HArpy3KH, CM. CTp. 4.67

M30

4
il
51
61
7
7
41
o1
61
7
46
o1
61
7
46
51
61
7

133
170
212
271
303
188
294
356
408
228
301
364
467
621
735
243
332
401
510
698
827

400

610
610
610
610
610
635
680
680
680
680
700
700
700
700
700
700
700
700

177
216
270
355
395
267
390
491
591
331
429
521
666
885
1044
364
491
588
769
1011
1198

400
395
450
450
450

200
215
200
245
235
220
245
260
270
225
245
290
305
315
355
235
285
295
315
350
360

300
330
370
381
381

90

115
13
162
162
210
229
120
132
158
196
164
196
209
229
164
216
260
254

103
127
137
170
185
133
191
232
281
150
190
233
296
391
467
168
221
263
334
433
518

570
585
620
650
650

28

41
48
66
79

118

172
4
55
83

135
65

127

146

191
79

160

222

250

173
210
218
291
303
237
312
385
453
260
328
401
504
643
759
295
386
461
562
726
834

150
200
300
300
300

5-6

4-7
6-9
6-9
7-10
8-30
9-30
4-7
6-9
7-10
8-30
5-8
6-9
7-10
8-30
5-8
6-9
7-10
8-30

86
101
113
134
136

(@ KaponpodHsle cranm
yKka3aHbl Ha cTp. 0.9 n 4.4

4.40



Tabnuua Bbibopa e e GO

co cTp. 4.52

D H 7 1 1 . 2 vt vIcnoNb30BaHIM TUMA 77 BO3MOXHO

YABOEHUE YKa3aHHOM HArpy3KK, CM. CTp. 4.67

Tpy6Hble XoMyTbl, XOMyTOoBble onopbl, DH 711.2 (Dy 700), Tunbi 42, 44, 46, 48, 49

2m1e 14 1" 8.1 M30 430 90 30 5-6

“nm4 42 35 30 4 630 143 58 4-7
47115 95 76 63 o1 630 162 7 6-9
@ KaponposHie cTanm 4716 1256 102 83 61 630 168 82 7-10
ykasaHbl Ha cTp. 0.9 1 4.4 Mmr o 152 12 88 71 630 181 9  8-30
47118 188 145 115 71 630 222 133 8-30
47119 307 243 176 7 650 235 187 9-30
“n 33 26 24 4 720 122 51  5-7
447126 56 44 4 51 720 138 63 6-9
uanar 78 68 62 61 720 149 88 7-10
47128 118 98 88 7 720 164 100  8-30
47129 168 141 132 7 720 196 143 8-30
447135 40 39 38 25 46 740 164 72 5-8
447136 72 Ul 67 35 51 740 189 108 6-9
M3 109 108 92 52 61 740 209 156 7-10
4138 235 205 170 160 157 138 82 7 740 229 198 8-30
47139 340 316 274 229 215 210 175 91 7 740 267 257 9-30
447145 42 2 23 46 740 189 9% 5-8
447146 90 66 47 o 740 229 180  6-9
4447 115 86 63 61 740 2716 243 7-10
447148 208 285 268 242 238 22 143 106 78 7 740 254 262 8-30

4@nn 73 57 44 41 1030 1700 45 168 213 195 124 197 5-7
4712 19 90 72 46 1080 1700 55 212 276 240 147 231 6-8
47113 173 135 107 51 1080 1700 60 256 357 225 160 293 7-9
47114 234 181 144 51 1090 1700 80 312 412 230 191 309 7-9
47115 264 204 162 61 1090 1700 90 349 439 215 214 337 8-10
47121 73 70 50 46 1200 2000 70 232 323 220 152 266 5-8
471122 16 111 80 51 1210 2000 70 315 436 240 195 341 6-9
47128 201 198 185 129 51 1320 2000 70 401 581 250 276 441 7-9
47124 255 245 242 223 158 61 1350 2000 90 487 648 280 309 488 8-10
47131 63 60 46 27 41 1300 2100 70 256 364 235 163 278 4-7
47132 9 90 70 40 46 1300 2100 70 333 459 250 203 342 5-8
47133 180 175 158 121 64 51 1300 2100 100 447 638 285 268 441 6-9
47134 273 250 242 234 225 202 156 82 51 1310 2100 100 519 719 305 313 524 6-9
4713 399 362 350 340 337 307 236 125 61 1390 2100 100 681 949 335 432 676 7-10
47136 533 488 473 457 440 394 303 162 71 1450 2100 130 849 1146 345 522 780 8-30
47141 49 37 27 41 1300 2100 70 284 409 240 186 317 4-7
4.7142 72 54 40 46 1300 2100 70 361 526 290 236 402 5-8
4.7143 115 86 63 51 1300 2100 100 492 720 305 297 513 6-9
4.7144 145 109 80 51 1400 2100 100 577 821 315 375 583 6-9
4.7145 228 217 163 120 61 1400 2100 100 759 1081 355 462 733 7-10
4.7146 338 335 283 213 155 71 1450 2100 130 936 1316 370 578 879 8-30

97113 95 79 58 506 400 320 570 150 92
497114 135 106 78 556 395 350 585 200 107
9725 118 114 100 82 76 656 450 394 635 300 129
49713 203 195 188 157 147 1365 120 82 656 450 413 650 300 147

497145 240 215 205 184 171 165 160 111 83 61 656 450 413 650 300 147
44



Tabnuua BbIboOpa
DH 762

Tewmn. cpegpl >600°C
co cTp. 4.52

¥t venoNb30BaHNM TUMa 77 BO3MOXHO

YBOEHIE YKa3aHHOM HArpy3KH, CM. CTp. 4.67

Tpy6Hble XoMyTbl, XOMyTOBble onopbl, DH 762 (Dy 750), Tunbi 42, 44, 46, 48, 49

427619

447614
447615
447616
447617
447618
447619
447625
447626
447627
447628
447629
447635
447636
447637
447638
447639
447645
447646
447647
447648
447649

4@761
4.7612
4.7613
4.7614
4.7615
4.7621
4.7622
4.7623
4.7624
4.76 31
4.7632
47633
4.7634
4.7635
4.76 36
4.7641
4.7642
4.7643
4.7644
4.7645
4.7646

497613
497614
497625
497635
497645

13

54
83
120
151
196
308

307

340

74
120
183
236
308

301

397
603

m
157
151
274
276

10

45
67
95
116
151
239

284

57
92
137
182
237

206
289

365
552

9
124
144
238
250

43
73
108
144
188

17
201
285

352
535

1.7

37
53
76
87
120
174
54
76
"7
156
242

338

340

69
111
190
262

237
343
517

7
91
114
217
238

43
64
97
121
192

284

340

50
80
132
184
7
9%
149
225
340
506

9
182
214

69
90
140
202
306
461

385

1
1

40
59
88
13
176
40
7
108
168
266

340

53
70
109
155
236
354

253
382

87
U
99

39
70
106
156
261

340

30
40
60
83
125
188
54 4
72 54
108 82
145 109
219 163
326 246

38
67
91
139
202

223
309

30
40
60
80
120
179

165 147
193 186

26
35
52
83
106
50
90
115
143
195

4
46
51
51
61
46
51
51
61
4
46
51
51
61
4
4
46
51
51
61
7

104
128

1
1

1120
1120
1150
1150
1150
1400
1400
1420
1490
1500
1500
1500
1500
1500
1580
1500
1500
1500
1500
1500
1600

96

38
66
85
06
46

1750
1750
1750
1750
1750
2200
2200
2200
2200
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300

70

28
47
63
78
108

45
55
65
80
90
70
70
80
90
80
80
100
100
110
140
80
80
100
100
110
140

531
581
681
681
681

M30

4
il
61
7
71
7
51
61
71
7
7
46
51
61
71
71
46
51
61
7
7

186
232
297
359
451
270
369
474
602
324
393
512
597
802
1146
359
427
571
667
880
1187

455

670
670
670
670
670
690
760
760
760
760
760

7

0

770
770
770
770
770
770
770
770
770

231
300
364

509
378
500
683
775
450
531
697
81
1084
1443
495
605
798
937
1231
1613

400
395
445
450
450

215
215
245
260
255
250
250
300
300
260
270
310
330
360
400
275
285
335
340
365
430

343
370
400
420
420

90

156
162
168
181
222
235
138
149
164
196
218
171
189
209
225
260
196
218
276
260
279

145
161
187
216
256
190
242
316
396
210
254
313
386
495
695
243
286
361
437
538
751

590
585
635
650
650

31

72

73

84
102
133
188

67

91
12
148
206

86
122
163
220
297
133
189
253
285
375

218
257
314
343
39
316
403
516
621
342
402
502
616
796
1023
393
469
590
706
881
1152

150
200
300
300
300

5-6

5-7
6-8
7-9
7-9
8-10

104
115
136
167
157

(@ KaponpodHsle cranm
yKka3aHbl Ha cTp. 0.9 n 4.4

4.42



Tabnuua Bbibopa e e GO

co cTp. 4.52

D H 8 1 2 . 8 vt vIcnoNb30BaHIM TUMA 77 BO3MOXHO

YABOEHUE YKa3aHHOM HArpy3KK, CM. CTp. 4.67

Tpy6Hble XoMyTbl, XOMyTOBble onopbl, DH 812.8 (Dy 800), Tunbi 42, 44, 46, 48, 49

428119 13 10 74 M30 480 90 33 5-6

Me114 54 4437 4 700 156 76 4.7
#8115 89 T 67 51 700 162 78 6-9
(D Kaponposkie cranm #8116 122 98 719 61 700 168 90 7-10
ykasaHbiHa cTp. 0.9 u 44 MBITT 184 119 g7 71700 181 109 8-30
48118 208 168 125 7700 222 149 8-30
#8119 308 239 174 7720 235 198 9-30
148125 55 43 40 51 79 138 72 69
#4812 76 5 61 79 149 98 7-10
148121 19 100 87 7179 1M1 120 8-30
#8128 164 127 19 7179 1% 153 8-30
#8129 307 292 248 19 180 7179 218 218 9-30
#4813 6 68 6 3% 51 810 189 121 69
14813% 104 103 8 52 61 8100 209 173 7-10
#8137 150 149 138 & 7 810 25 231 8-30
148138 159 158 153 89 71 810 276 264 8-30
#4813 340 340 336 280 259 258 201 105 71 810 260 312 9-30
448145 8 65 47 51 80 218 197 69
448146 14 84 63 61 810 283 263 7-10
148147 218 142 105 78 71 810 260 300 8-30
48148 340 340 339 3% 30 197 146 108 71 810 286 410 9-30

4@8111 90 68 55 46 1200 1800 45 214 267 215 162 266 5-8
48112 135 102 81 51 1200 1800 60 268 331 240 177 279 6-9
48113 210 156 123 61 1200 1800 70 360 446 255 224 338 7-10
48114 271 208 165 61 1200 1800 90 447 559 245 257 392 8-10
4.8115 323 250 198 71 1200 1800 100 544 615 265 281 448 9-30
4.8121 74 70 50 46 1500 2300 80 296 419 250 209 338 5-8
4.8122 17 111 80 51 1500 2300 80 405 545 250 271 438 6-9
4.8123 226 219 207 145 61 1560 2300 90 586 762 320 386 597 7-10
48124 332 319 315 289 204 71 1560 2300 100 750 971 320 449 717 8-30
4.8131 81 80 62 34 46 1600 2400 90 396 520 280 261 398 5-8
4.8132 104 102 80 46 46 1600 2400 90 466 635 300 295 461 5-8
4.8133 149 140 109 60 51 1600 2400 100 563 755 330 343 537 6-9
4.8134 228 220 198 152 81 51 1600 2400 110 665 903 350 420 654 6-9
48135 400 363 351 341 338 306 236 125 61 1600 2400 120 881 1166 370 540 854 7-10
4813 662 606 587 568 556 502 386 207 71 1600 2400 150 1341 1771 415 773 1153 8-30
4.8141 60 45 34 46 1600 2400 90 433 598 295 282 447 5-8
4.8142 82 62 46 46 1600 2400 90 523 709 300 335 532 5-8
4.8143 108 81 60 51 1600 2400 100 631 869 340 394 628 6-9
4.8144 147 108 80 51 1600 2400 110 746 1021 350 477 761 6-9
4.8145 250 219 163 120 61 1600 2400 120 976 1335 370 591 947 7-10
4.8146 398 394 365 273 200 71 1600 2400 150 1350 1879 465 818 1322 8-30

498113 118 102 74 556 400 362 590 150 109
498114 162 128 94 606 395 400 585 200 122
498125 158 152 130 108 100 706 445 425 635 300 145
49813 280 243 218 184 173 168 150 106 706 450 425 650 300 161

498145 332 301 286 257 240 232 210 154 116 85 706 445 425 650 300 167
4.43



Tabnuua BbIboOpa
DH 863.6

Tpy6HbIie XoMyTbl, XoMyTOBbIe onopbl, DH 863.6 (Dy 850), Tunbi 42, 44, 46, 48, 49

428619

448614
448615
448616
448617
448618
448619
448625
448626
448627
448628
448629
448635
448636
448637
448638
448646
448647
448648

42861
4.8612
4.8613
4.8614
4.8615
4.8621
4.8622
4.8623
4.8624
4.8631
4.8632
4.8633
4.8634
4.8635
4.8636
4.8641
4.8642
4.8643
4.8644
4.8645
4.8646

498613
498614
498625
498635
498645

13

51
88
151
208
300
308

307

340

90
135
202
273
319

331

397
661

136
242
203
406
536

10

42
70
119
173
221
238

296

340

70
101
156
208
248

226
318

361
605

115
190
176
355
406

55
80
124
165
196

116
218
314

349
586

72

36
59
87
125
176
172
78
19
168
188
254

333

340

70
110
181
262

224
340
567

84
154
163
305
460

65
100
137
149
201

280

50

80
146
204

83
101
153
218
337
555

139
252
414

80
100
140
197
306
504

60

87
125
136
184
102
151
187
263

340

62
80
109
162
235
388

212
373

129
238
353

101
150
185
260

335

34
46
60
80
124
206
60 45
81 61
106 80
143 108
211 162
359 272

87
138
175
200

216
308

34
46
60
80
120
200

233 209
320 283

52
82
91
104
109
142
197

46
51
61
61
4
46
51
61
4
46
46
51
51
61
4
46
46
51
51
61
7

148
199

1
1

1230
1230
1250
1250
1250
1550
1550
1550
1650
1650
1650
1650
1650
1650
1650
1650
1650
1650
1650
1650
1650

156

84
05
46

1850
1850
1850
1850
1850
2350
2350
2350
2350
2450
2450
2450
2450
2450
2450
2450
2450
2450
2450
2450
2450

17

60
78
108

45
60
70
90
100
80
80
0
100
0
90
100
110
120
150
0
90
100
110
120
150

582
632
732
732
732

Tewmn. cpegpl >600°C
co cTp. 4.52

¥t venoNb30BaHNM TUMa 77 BO3MOXHO

YBOEHIE YKa3aHHOM HArpy3KH, CM. CTp. 4.67

M30

238
284
377
508
563
336
443
595
769
395
476
558
678
896
1354
461
556
645
769
977
1398

504

735
735
735
735
735
760
815
815
815
815
815
845
845
845
845
845
845
845

286
352
458
572
641
451
592
807
1013
530
643
746
914
1218
1800
629
749
884
1042
1344
1923

450

495
495
495

215
240
255
245
265
250
250
320
320
280
300
330
350
370
415
295
300

350
370
465

360
420
451
480
485

100

17
162
203
222
248
229
149
17
198
218
218
210
225
276
270
276
276
286

176
198
235
260
283
225
295
376
469
270
317
371
450
580
786
303
351
422
486
625
872

650
660
715
715
755

37

81

86
17
161
215
215
101
124
169
223
233
191
248
300
319
294
334
441

296
310
376
437
466
366
469
596
745
M7
490
576
695
903
1214
477
556
665
770
996
1375

150
200
300
300
300

5-6

126
145
176
200
232

(@ KaponpodHsle cranm
yKkasaHbl Ha cTp. 0.9 n 4.4

4.44



Tabnuua Bbibopa e e GO

co cTp. 4.52

D H 9 1 4 . 4 vt vIcnoNb30BaHIM TUMA 77 BO3MOXHO

YABOEHUE YKa3aHHOM HArpy3KK, CM. CTp. 4.67

Tpy6HbIe xoMyTbl, XoMyTOBbIe onopbl, DH 914.4 (Dy 900), Tunki 42, 44, 46, 48, 49

0919 13 10 76 M30 530 100 40  5-6
“o114 51 43 36 4 760 156 83 4-7
49115 88 70 56 51 760 162 8 6-9
© XKaponpoble cranm 49116 153 17 87 61 760 201 120 7-10
yKadaHbl Ha cTp. 0.9 n 4.4 M7 208 170 125 71760 22 163 8-30
49118 254 209 167 71 760 229 220 8-30
49119 308 238 172 71 78 235 220 9-30
49125 78 65 60 51 840 149 107 7-9
4912 120 101 88 71 840 171 133 8-30
4“7 169 133 125 71 840 19 168  8-30
49128 188 149 136 71 840 218 224 9-30
49129 307 297 255 201 184 71 840 218 238 9-30
49135 102 101 85 52 61 870 209 191 7-10
4913 152 150 139 83 71870 225 251 8-30
49137 186 184 170 90 71 870 276 289  9-30
49138 340 340 329 274 255 252 202 105 71 870 260 340 9-30
449146 15 85 63 61 870 283 293 7-10
49147 218 143 105 78 71 870 260 330 8-30
449148 340 340 340 33 308 198 146 108 71 870 286 439 9-30
491N 9% T2 57 46 1300 1900 50 262 320 255 204 310 5-8
49112 135 102 81 51 1300 1900 60 309 379 240 214 329 6-9
49113 214 158 125 61 1300 1900 70 442 514 240 263 407 7-10
49114 280 210 167 61 1300 1900 90 556 618 265 305 471 8-10
49115 332 249 197 71 1300 1900 100 616 704 295 339 537 9-30
49121 84 81 60 46 1600 2400 80 383 514 250 272 407 5-8
4912 122 17 85 51 1600 2400 90 487 643 270 316 498 6-9
49123 215 208 197 140 61 1600 2400 100 666 861 300 414 639 7-10
49124 317 305 301 275 200 71 1600 2400 100 862 1105 325 482 756 8-30
49125 387 371 367 332 240 71 1600 2400 110 930 1278 345 562 876 9-30
49131 91 90 70 40 46 1700 2500 100 500 645 300 314 479 5-8
4,913 140 139 109 60 46 1700 2500 110 636 828 330 390 5% 5-8
49133 203 185 145 80 51 1700 2500 110 771 1021 350 469 718 6-9
4913 444 424 410 399 395 360 277 147 61 1700 2500 130 1152 1500 385 691 1035 7-10
4913 680 630 610 590 576 518 398 214 71 1760 2500 130 1532 1945 455 913 1291 8-30
4913 680 680 680 680 676 608 468 252 71 1780 2500 160 1750 2116 440 998 1447 9-30
4.9141 72 54 40 46 1700 2500 100 547 737 300 342 537 5-8
4,9142 109 81 60 46 1700 2500 110 692 942 345 443 694 5-8
49143 145 110 80 51 1700 2500 110 851 1154 370 544 849 6-9
49144 260 255 192 140 61 1700 2500 130 1216 1655 445 764 1136 7-10
49145 410 364 272 200 71 1800 2500 130 1581 2091 445 946 1451 8-30
4,9146 476 468 438 330 240 71 1800 2500 160 1776 2393 490 1109 1642 9-30

499113 137 116 85 607 450 362 650 150 129
499114 249 193 157 657 450 420 660 200 149
499125 203 176 153 140 130 757 500 451 715 300 180
49913 397 346 309 285 240 236 209 148 757 500 483 715 300 203

499145 542 486 466 419 356 323 285 201 156 118 757 495 483 755 300 236
4.45



Tabnuua Bbibopa e oS GO

co cTp. 4.52

D H 9 6 5 . 2 ¥t venoNb30BaHNM TUMa 77 BO3MOXHO

YBOEHIE YKa3aHHOM HArpy3KH, CM. CTp. 4.67

Tpy6Hble XoMyTbl, XoMyTOBble onopbl, DH 965.2 (Dy 950), Tunbi 42, 44, 46, 48, 49

429719 13 10 74 M30 554 100 4 5-6

49714 51 43 36 M9 785 AT 89 4-7
M5 89 T 60 51 785 162 94  6-9

49716 149 119 87 61 785 203 130 7-10

49717 208 173 126 74800 222 179 8-30 @ Xaponpossie cTan

“9T18 299 233 175 71 800 248 241 9-30 ykasaHbl Ha cTp. 0.9 n 4.4
49719 366 295 215 81 820 276 309 10-40

449725 85 51 85 182 118 7-9

4972 123 103 97 71 85 189 144 8-30

49727 171 137 126 71 85 210 193 8-30

49728 246 193 178 71 85 218 246  9-30

49729 380 346 209 247 227 81 880 255 317 10-40

49735 101 9 8 5 61 900 210 200 7-10

4973% 148 146 140 83 71 900 225 265 8-30

49737 188 185 170 91 71 900 270 304  8-30

49738 201 199 192 105 71 900 276 352 9-30

49739 340 311 259 241 238 232 155 71 900 286 464 9-30

449746 107 83 61 61 900 276 307 7-10

449747 143 106 78 71 900 276 349  8-30

449748 340 340 340 33 305 198 147 108 71 900 286 463  9-30

4@9111 9% 72 57 46 1350 2000 50 285 347 295 267 363 5-8
49712 134 101 80 51 1400 2000 60 338 419 300 300 389 6-9
49713 216 160 127 61 1400 2000 70 437 546 315 304 450 7-10
49714 278 209 166 61 1400 2000 90 542 643 330 349 536 8-10
4.9715 383 287 227 71 1400 2000 100 745 825 330 406 602 9-30
49716 492 370 293 81 1400 2000 100 863 995 370 455 690 10-40
4.9721 83 80 60 46 1650 2450 80 417 554 305 312 442 5-8
49122 18 114 85 51 1650 2450 90 523 696 345 351 546 6-9
4.9723 208 181 143 61 1650 2450 100 703 888 375 438 670 7-10
4.9724 304 295 250 200 71 1650 2450 100 858 1114 405 540 831 8-30
4.9725 435 427 419 345 280 71 1650 2450 110 1037 1399 450 670 1019 9-30
49726 575 556 542 441 360 81 1700 2450 110 1244 1647 460 813 1203 10-40
4.9731 9 8 70 40 46 1750 2550 100 511 659 330 336 509 5-8
4.9732 139 139 109 60 46 1750 2550 110 639 842 345 429 647 5-8
4.9733 201 185 145 80 51 1750 2650 110 764 1002 395 519 777 6-9
4.9734 383 380 359 276 147 61 1750 2550 130 1174 1539 430 761 1097 7-10
49735 680 626 606 586 574 520 400 213 71 1770 2550 130 1556 2000 465 1022 1377 8-30
4973 680 680 680 680 673 612 471 250 71 1770 2550 160 1805 2257 485 1060 1542 9-30
4.9737 760 760 742 715 689 684 570 310 81 1770 2550 160 1897 2506 520 1164 1733 10-40
497141 71 53 40 46 1750 2550 100 586 777 300 373 589 5-8
4.9742 106 80 60 46 1750 2550 110 746 990 345 471 727 5-8
4.9743 140 106 80 51 1750 2550 110 875 1166 370 552 858 6-9
4.9744 252 189 140 61 1750 2550 130 1249 1679 445 815 1249 7-10
4.9745 385 368 270 200 71 1750 2550 130 1599 2152 445 970 1500 8-30
4.9746 472 422 318 239 71 1750 2550 160 1807 2433 490 1121 1734 9-30
4.9141 586 581 557 419 310 71 1780 2550 160 2166 2914 490 1290 1966 9-30

499713 139 118 87 633 450 400 650 150 137
499714 249 197 160 683 445 460 660 200 159
499725 258 225 178 146 136 783 500 490 715 300 191
499735 414 358 308 265 240 237 231 163 783 500 520 715 300 214

499745 551 500 475 427 386 339 300 212 165 125 783 500 520 755 300 249
4.46



Tabnuua BbIboOpa
DH 1016

(1) KaponpouHble cTanm

4.47

yKkasaHbl Ha cTp. 0.9 n 4.4

Temn. cpegpl >600°C
co cTp. 4.52

vt vIcnoNb30BaHIM TUMA 77 BO3MOXHO
YABOEHUE YKa3aHHOM HArpy3KK, CM. CTp. 4.67

Tpy6Hble XoMyTbl, XoMyTOoBble onopbl, DH 1016 (Dy 1000), Tunbi 42, 44, 46, 48, 49

427019

447014
447015
447016
447017
447018
447019
447024
447025
447026
447027
447028
447029
447035
447036
447037
447038
447039
447046
447047
447048

4@T101
4.7012
47013
47014
4.7015
4.7016
47021
47022
47023
47024
47025
4.7026
4.7031
47032
4.7033
47034
4.7035
4.7036
47037
47041
4.7042
4.7043
4.7044
4.7045
4.7046
4.7047

497013
497014
497025
497035
497045

31

149
208
288
373
405

380

97
134
216
321
458
606

562

680
680
760

175
299
289
414
553

23

73
120
173
230
295
359

380

72
101
159
235
351
459

436
541

627
680
760

133
221
251
358
502

608
680
760

16

60

87
125
174
212
259

87
123
171
249
299
343

340

114
181
253
360
416

588
680
760

108
179
200
308
477

69
103
137
197
242
280

340

200
285
390

141
188
388
574
676
760

164
255
428

90
140
185
359
520
611
742

588

63

97
125
180
222
258

9
146
188
199
242

333

70
109
145
276
400
470
581

370
433
583

152
240
386

98
144
185
197
239

328

60
80
147
213
250
310

107
139
253
367
424
556

237
339

84
139
170
192
232

304

52
83

105
155
107
143
198

53 40 46

80 60

189 139 61
270 199 71

320 240

419 310 81

231
300

163
212

1

82
06

147

1570
1570
1600
1600
1600
1600
1800
1800
1800
1800
1800
1820
1900
1900
1900
1900
1900
1900
1980
1900
1900
1900
1900
1900
1900
1900

165

2200
2200
2200
2200
2200
2200
2600
2600
2600
2600
2600
2600
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700

125

100
100
110
110
100
110
110
130
130
160
160
100
110
110
130
130
160
160

M30

323
380
492
655
880
1195
462
583
782
1016
1176
1338
561
710
852
1338
1688
1911
2140
663
828
980
1382
1771
2029
2407

658
708
808
808
808

592

810
810
850
850
860
915
890
890
890
890
910
910
930
930
930
930
930
930
930
930

395
467
608
817
1048
1267
619
758
1002
1232
1637
1730
728
916
1107
1655
2156
2444
2736
854
1082
1275
1841
2344
2649
3182

295
300
315
330
330
370
305
345
375
405
450
460
330
345
395
430
465
485
520
300
345
370
445
445
490
490

435 410
445 470
495 500
495 540
500 540

150

162
203
222
248
276
276
182
189
210
218
276
283
210
225
270
276
286
255
276
286

318
330
352
414
506
609
338
388
487
604
798
865
391
474
577
802
1097
1143
1370
425
522
617
910
1083
1249
1443

705
715
760
760
810

85

97
137
184
252
323
370
123
150
198
254
326
376
205
274
311
361
478
315
359
476

411
466
520
600
766
870
531
588
743
903
1123
1222
567
699
850
1192
1492
1679
1889
633
794
931
1352
1635
1831
2153

150
200
300
300
300

5-6

6-9
7-10
8-30
9-30
10-40
20-50
7-9
8-30
8-30
9-30
10-40
10-40
7-10
8-30
8-30
9-30
9-30
7-10
8-30
9-30

7-10

9-30
10-40

231
251
291
311
346




Tabnuua Bbibopa e oS GO

co cTp. 4.52

D H 1 0 6 7 ¥t venoNb30BaHNM TUMa 77 BO3MOXHO

YBOEHIE YKa3aHHOM HArpy3KH, CM. CTp. 4.67

Tpy6Hble XoMyTbl, XoMyTOBble onopbl, DH 1067 (Dy 1050), Tunbl 42, 44, 46, 48, 49

27119 31 23 16 M30 618 150 89 5-6

M 92 73 61 51 835 162 104  6-9
47115 151 118 87 61 835 203 144 7-10
447116 208 172 125 71 875 222 195  8-30
MTIT 293 236 175 7 875 248 266  9-30
44T118 373 297 214 81 885 276 338 10-40
447119 405 357 258 91 940 276 379  20-50
4T124 87 69 63 51 915 182 129 7-9
447125 123 104 97 71 915 189 157  8-30
447126 172 137 125 71 915 210 208  8-30
“umar 252 198 180 71 915 218 266  9-30
447128 300 241 223 81 935 276 342 10-40
447129 380 380 347 280 258 81 935 283 392 10-40
447135 99 98 84 52 61 95 210 215 7-10
447136 146 144 139 83 71 955 225 287  8-30
447137 188 185 170 91 71 955 270 326  8-30
447138 199 197 191 106 71 955 276 377  9-30
447139 242 239 233 157 71 955 286 501  9-30
447146 107 83 61 61 955 276 331  7-10
441147 143 106 79 71 955 276 376 8-30
447148 340 340 334 329 304 199 146 108 7 955 286 499  9-30
4a@mun 97 72 57 46 1500 2250 50 336 417 295 312 423 5-8
47112 134 102 81 51 1640 2250 60 407 498 300 345 493 6-9
4T3 213 159 126 61 1650 2250 70 527 646 315 374 552 7-10
47114 317 234 186 61 1650 2250 90 702 865 330 436 663 8-10
4T115 464 353 280 71 1650 2250 100 935 1139 330 565 800 9-30
47116 595 458 364 81 1650 2250 100 1124 1300 370 635 900 10-40
4T 84 81 60 46 1850 2650 80 504 642 305 365 560 5-8
41122 18 114 84 51 1850 2650 90 627 790 345 404 607 6-9
4T23 208 182 140 61 1850 2650 100 832 1066 375 507 767 7-10
47124 205 256 200 71 1850 2650 100 1034 1290 405 631 930 8-30
4T25 435 422 364 286 71 1850 2650 110 1251 1624 450 789 1164 9-30
47126 594 544 508 413 390 81 1870 2650 110 1424 1824 460 903 1265 10-40
47131 93 90 70 40 46 1950 2750 100 603 763 330 407 602 5-8
47132 141 140 109 60 46 1950 2750 110 757 969 345 493 721 5-8
4.T133 188 185 145 80 51 1950 2750 110 904 1164 395 599 876 6-9
4T3 388 359 277 147 61 1950 2750 130 1417 1722 430 836 1235 7-10
4T13 680 627 608 588 574 520 400 213 71 1950 2750 130 1865 2256 465 1121 1543 8-30
4T13 680 680 680 680 676 614 473 250 71 1950 2750 160 2026 2557 485 1190 1735 9-30
4T137 760 760 760 760 760 741 580 310 81 1950 2750 160 2265 2859 520 1387 1969 10-40
4T4 71 54 40 46 1950 2750 100 708 896 300 441 670 5-8
47142 107 81 60 46 1950 2750 110 873 1138 345 546 838 5-8
4.T143 147 108 80 51 1950 2750 110 1052 1372 370 645 964 6-9
47144 253 189 140 61 1950 2750 130 1481 1926 445 943 1398 7-10
4.T145 358 356 270 200 71 1950 2750 130 1877 2462 445 1126 1688 8-30
4.7146 479 431 324 240 71 1950 2750 160 2139 2842 490 1299 1876 9-30
4.T1471 582 580 570 419 310 81 1950 2750 160 2601 3357 490 1490 2216 10-40

07113 172 134 109 684 435 440 705 150 243
97114 301 222 180 734 445 500 715 200 263
497125 290 251 200 166 154 834 495 530 760 300 304
49713 414 358 308 255 240 237 231 163 834 495 570 760 300 324

497145 550 498 473 425 387 342 302 214 165 125 834 500 570 810 300 361

(@ KaponpodHsle cranm
yKkasaHbl Ha cTp. 0.9 n 4.4

4.48



Tabnuua BbIbOpa
DH 1118

(@ KaponpouHsle cTanu

4.49

yKkasaHbl Ha cTp. 0.9 n 4.4

Temn. cpegpl >600°C
co cTp. 4.52

vt vIcnoNb30BaHIM TUMA 77 BO3MOXHO
YABOEHUE YKa3aHHOM HArpy3KK, CM. CTp. 4.67

Tpy6HbIie XoMyTbl, XoMyTOBbIe onopbi, DH 1118 (Dy 1100), Tunbi 42, 44, 46, 48, 49

427219

447214
441215
447216
LAVAYS
447218
447219
447224
441225
447226
umna
447228
441229
447235
447236
447237
447238
447239
447246
447247
447248

4@121
41212
47213
47214
47215
47216
47221
41222
47223
47224
47225
47226
47231
47232
47233
4.T234
47235
4.7236
4.7231
41241
4.7242
47243
4.7244
4.7245
4.7246
4.7241

497213
497214
497225
497235
497245

31

151
207
294
369
405

380

97
136
213
320
471
598

539

680
680
760

174
305
292
414
551

23

74
13
164
232
296
358

380

72
101
159
235
354
459

435
524

629
680
760

135
223
254
358
500

610
680
760

16

59

87
125
174
214
259

88
123
172
249
301
348

340

116
178
252
366
419

590
680
760

110
181
204
308
475

69
104
137
195
241
280

340

85
142
200
285
390

92
141
186
389
576
673
760

167
255
427

90
140
185
360
518
612
41

589

63

9
125
181
223
259
100
146
188
200
242

334

70
109
144
217
399
47
580

406
480

155
240
389

98
144
185
197
239

329

60
80
146
213
250
310

107
146
257
367
430
569

237
343

54

108
189
271
324
419

84
139
170
193
233

305

52
83

106
157
107
143
199

4 46

60

140

20 7

240

310 81

231
304

163
214

1

83
06

147

1560
1570
1670
1670
1690
1690
1900
1900
1900
1900
1900
1970
2000
2000
2000
2000
2030
2030
2030
2000
2000
2000
2000
2000
2000
2000

166

2300
2300
2300
2300
2300
2300
2700
2700
2700
2700
2700
2700
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800

126

79
109

50

70

90
100
100

80

0
100
100
110
110
100
110
110
130
130
160
160
100
110
110
130
130
160
160

M30

362
427
562
718
992
1230
532
664
869
1097
1385
1645
642
806
958
1491
1963
2134
2382
754
926
1109
1571
1989
2292
27173

709
759
859
859
859

644

860
860
900
900
915
965
940
940
940
940
960
960
980
980
980
980
980
980
980
980

458
540
685
918
1206
1409
677
833
1118
1355
1713
1965
807
1020
1226
1809
2377
2691
3000
956
1187
1440
2040
2574
2993
3519

295
300
315
330
330
370
305
345
375
405
450
460
330
345
395
430
465
485
520
300
345
370
445
445
490
490

435 450
445 510
495 550
495 590
500 590

150

162
203
222
248
276
276
182
189
210
218
276
283
210
225
270
276
286
276
276
286

357
373
459
514
612
680
415
496
546
679
843
983
436
536
606
893
1159
1280
1482
497
600
687
966
1202
1329
1570

700
715
760
760
810

93

109
151
200
217
346
397
132
161
213
272
349
401
220
294
332
384
511
338
383
509

480
573
608
21
868
984
637
667
817
992
1238
1335
661
774
894
1300
1634
1828
2111
719
890
1026
1430
1784
1981
2318

150
200
300
300
300

5-6

6-9
7-10
8-30
9-30
10-40
20-50
7-9
8-30
8-30
9-30
10-40
10-40
7-10
8-30
8-30
9-30
9-30
7-10
8-30
9-30

7-10

9-30
10-40

251
272
315
335
373




Tabnuua Bbibopa e oS GO

co cTp. 4.52

DH 1 1 68 ¥t venoNb30BaHNM TUMa 77 BO3MOXHO

YBOEHIE YKa3aHHOM HArpy3KH, CM. CTp. 4.67

TpyOHbIe XoMyThIl, XOMyTOBbI€ onopbl, DH 1168 (Dy 1150), Tunbi 42, 44, 46, 48, 49

427319 31 23 16 M30 670 150 97 5-6

447314 95 75 63 51 885 162 13 6-9

447316 162 116 87 61 885 203 156  7-10
447316 208 168 125 71 925 222 211 8-30
4T31T 302 240 174 7 925 248 288  9-30
447318 360 290 210 81 985 276 368 10-40
447319 405 357 258 91 1000 276 414 20-50
447324 87 68 63 51 9%5 182 138 7-9

447325 124 104 98 7 9%5 189 169  8-30
447326 173 137 125 71 9%5 210 223  8-30
447321 251 199 182 7 95 225 307 9-30
447328 302 237 221 81 985 276 365 10-40
447329 380 380 346 274 256 81 985 283 419 10-40
447335 100 9% 84 52 61 1005 210 231 7-10
447336 146 144 140 83 71 1005 225 308  8-30
447331 188 185 170 91 71 1005 270 348  8-30
447338 200 197 192 106 71 1005 276 403  9-30
447339 231 231 225 156 71 1020 286 539  9-30
447346 107 83 61 61 1005 276 354 7-10
447347 144 106 79 71 1005 276 402  8-30
447348 340 340 334 329 301 198 148 109 71 1005 298 532 9-30

4@mM 95 72 57 46 1630 2350 50 389 482 295 373 493 5-8
47312 135 101 80 51 1650 2350 60 459 577 300 391 588 6-9
47313 213 159 126 61 1720 2350 70 598 730 315 494 658 7-10
47314 318 234 186 61 1720 2350 90 761 969 330 531 756 8-10
47315 471 355 282 71 1750 2350 100 1050 1271 330 639 891 9-30
47316 592 460 365 81 1750 2350 100 1263 1443 370 714 1029 10-40
47321 87 80 60 46 1950 2750 80 565 707 305 428 651 5-8
47322 124 116 85 51 1950 2750 90 704 876 345 511 693 6-9
47323 209 179 143 61 1950 2750 100 907 1171 375 607 879 7-10
47324 301 252 201 71 1950 2750 100 1160 1422 405 704 1021 8-30
4.T326 434 422 366 285 71 1950 2750 110 1424 1795 450 878 1274 9-30
47326 580 531 514 421 390 81 2060 2750 110 1637 2060 460 983 1380 10-40
47331 93 90 70 40 46 2050 2850 100 678 849 330 453 675 5-8
41332 141 139 107 60 46 2050 2850 110 859 1070 345 555 797 5-8
4.T333 184 183 145 80 51 2050 2850 110 1013 1287 395 632 926 6-9
47334 398 394 357 275 147 61 2050 2850 130 1576 1904 430 928 1343 7-10
4733 665 617 602 589 576 522 402 213 71 2050 2850 130 2119 2497 465 1167 1688 8-30
4733 680 680 680 680 673 608 468 250 71 2100 2850 160 2264 2798 485 1339 1885 9-30
47337 760 760 760 760 759 742 580 310 81 2100 2850 160 2524 3209 520 1548 2180 10-40
4.T341 71 54 40 46 2050 2850 100 798 992 300 512 741 5-8
47342 106 80 60 46 2050 2850 110 995 1257 345 621 916 5-8
4.T343 147 108 80 51 2050 2850 110 1188 1508 370 716 1054 6-9
4.T344 258 189 140 61 2050 2850 130 1662 2131 445 1005 1476 7-10
4.T345 410 367 271 200 71 2050 2850 130 2104 2700 445 1249 1838 8-30
4.T346 480 424 319 240 71 2120 2850 160 2471 3158 490 1417 2044 9-30
4.T3471 588 583 571 420 309 81 2120 2850 160 2941 3684 490 1672 2399 10-40

497313 174 137 M 734 435 470 700 150 261
497314 308 225 183 784 445 540 T15 200 284
497325 294 265 204 167 156 884 495 580 760 300 328
497335 409 358 308 255 240 237 231 163 884 495 620 760 300 348

497345 549 497 472 425 396 359 347 240 180 132 884 500 620 810 300 388

(@ KaponpodHsle cranm
yKkasaHbl Ha cTp. 0.9 n 4.4

4.50



Tabnuua BbIboOpa

DH 1219

(@ KaponpouHsle cTanu

4.51

ykasaHbl Ha cTp. 0.9 n 4.4

Temn. cpegpl >600°C
co cTp. 4.52

vt vIcnoNb30BaHIM TUMA 77 BO3MOXHO
YABOEHUE YKa3aHHOM HArpy3KK, CM. CTp. 4.67

Tpy6Hble XoMyTbl, XoMyTOBbIe onopbl, DH 1219 (Dy 1200), Tunbi 42, 44, 46, 48, 49

427419

447414
447415
447416
44T4T
447418
447419
4474 24
447425
447426
44421
447428
447429
447435
447436
447437
447438
447439
447446
447447
447448

4@T41
4.7412
4.T413
4.7414
4.T415
4.7416
4.T42
4.7422
4.T423
4.TA2%4
4.T425
4.T426
4.T431
4.T432
4.T433
4.T434
4.T435
4.T436
4.T4371
47441
4.T442
4.T443
4.T444
4.T445
4.T446
4.T4471

497413
497414
497425
497435
497445

31

152
208
301
361
405

380

97
134
213
320
481
592

580

656
680
760

175
308
294
483
546

23

76
121
166
235
290
359

380

72
101
159
235
354
459

435
540

609
680
760

137
227
256
422
494

5%
680
760

16

60

87
125
174
210
260

90
124
170
250
301
347

340

116
179
252
367
410

396
581
680
759

112
185
206
363
470

70
102
134
197
239
217

340

85
141
200
285
390

92
141
189
392
574
675
751

169
298
422

90
140
185
360
522
613
41

64

95
125
182
221
256
100
151
188
200
234

334

70
109
144
217
402
472
580

405
473
568

157
280
393

98
149
185
197
231

330

60
80
146
213
250
310

105
146
247
361
426
565

217
360

54

108
189
270
321
420

85
140
170
192
227

303

40
60

140
200
240

52
83
92
106
157
107
144
200

310 81

270
348

192
240

83
106
148

1780
1780
1780
1800
1800
1800
2000
2000
2000
2000
2030
2120
2100
2100
2100
2100
2170
2180
2180
2100
2100
2100
2100
2100
2230
2230

180

2400
2400
2400
2400
2400
2400
2800
2800
2800
2800
2800
2800
2900
2900
2900
2900
2900
2900
2900
2900
2900
2900
2900
2900
2900
2900

132

100
100
110
110
100
110
110
130
130
160
160
100
110
110
130
130
160
160

M30

419
497
638
874
112
1384
600
757
976
1216
1521
1725
726
911
1073
1651
2199
2409
2701
846
1055
1245
1761
2224
2630
3142

760
810
910
910
910

694

910
910
950
950
1010
1030
990
990
990
990
1010
1020
1030
1030
1030
1030
1045
1030
1030
1030

512

602

7
1024
1341
1565

752

923
1230
1504
1892
2156

896
1116
1348
1992
2587
2915
3383
1049
1328
1674
2240
2836
3217
3861

295
300
315
330
330
370
305
345
375
405
450
460
330
345
395
430
465
485
520
300
345
370
445
445
490
490

435 490
445 560
495 610
495 650
500 650

150

162
203
222
248
276
276
182
189
210
225
283
283
210
225
270
276
286
276
276
298

402
418
512
567
670
766
441
521
629
734
923
1026
473
580
654
967
1241
1402
1571
533
647
™
1039
1297
1500
1770

700
715
760
760
810

100

119
167
217
301
376
424
143
172
228
313
395
432
236
318
355
410
549
360
409
544

150
200
300
300
300

5-6

6-9
7-10
8-30
9-30
10-40
20-50
7-9
8-30
8-30
9-30
10-40
10-40
7-10
8-30
8-30
9-30
9-30
7-10
8-30
9-30

7-10

9-30
10-40

21
294
M
367
402




Tabnuua Bbibopa DH 21.3 - 42.4
Temnepatypbl 600-650°C

Tpy6HbIle XoMyTbl, XOMyTOBbI€ onopbl, DH 21.3 (Dy 15), Tunbi 45, 49

450151 35 3.1 2.7 2.3 2.0 17 12 25 70 300 39 C-4
450151 26 22 1.9 1.7 15 12 12 25 70 400 5.0 C-4
450151 2.0 18 15 1.3 11 1.0 12 25 70 500 6.1 C-4
450151 17 15 13 1.1 0.9 0.8 12 25 70 600 72 C-4

N
o
o
o
(=2}

490155 44 4.0 3.6 3.2 2.8 25 211 250 140 330

TpyOHbIe XOMyThbI, XOMyTOBbI€ onopbl, DH 26.9 (Dy 20), Tunbi 45, 49

450251 3.6 3.2 2.7 24 2.1 18 12 25 70 300 39 C-4
450251 26 2.3 2.0 1.7 15 13 12 25 70 400 5.0 C-4
450251 2.0 18 1.6 1.3 12 1.0 12 25 70 500 6.1 C-4
450251 1.7 #5 13 11 1.0 0.8 12 25 70 600 72 C-4

490255 45 4.0 3.6 3.2 2.8 25 213 250 140 330 200 5.7

TpyOHbIe XoMyTbl, XOMyTOBbI€ onopbl, DH 33.7 (Dy 25), Tunbi 43, 45, 49

430359 44 39 34 3.0 2.7 23 12 235 50 14 C-2

450351 3.7 3.3 2.8 2.5 2.1 18 12 25 70 300 3.9 C-4
450352 9.3 9.3 9.2 8.0 6.9 6.0 12 25 100 300 8.1 C-4
450351 2.7 24 2.0 18 15 13 12 25 70 400 5.0 C-4
450352 8.8 .7 6.7 9.9 5.1 44 12 25 100 400 105 C-4
450351 2.1 18 1.6 14 12 1.0 12 25 70 500 6.1 C-4
450352 6.9 6.0 53 46 4.0 34 12 25 100 500 128 C-4
450351 1.7 15 13 11 1.0 0.8 12 25 70 600 72 C-4

450352 5.6 5.0 43 3.7 3.2 28 12 25 100 600 152 C-4

490355 47 42 38 3.3 2.9 26 217 250 140 330 200 6.0

Tpy6Hble XoMyTbl, XOMyTOBbIe onopbl, DH 42.4 (Dy 32), Tunbi 43, 45, 49

(@]
()

430459 44 39 34 3.0 2.7 23 12 240 50 14

450451 73 6.4 55 48 42 35 12 25 70 350 6.6 C-4
450452 18 16 14 12 10 9.2 16 30 100 350 12.8 1-4
450451 55 48 42 3.6 3.2 2.7 12 25 70 450 8.2 C-4
450452 14 12 10 9.3 8.1 6.9 16 30 100 450 159 1-4
450451 44 39 34 2.9 2.5 22 12 25 70 550 9.9 C-4
450452 1 99 8.6 75 6.5 5.6 16 30 100 550 19.0 1-4
450451 3.7 3.2 2.8 24 2.1 18 12 25 70 650 1.5 C-4
450452 94 8.3 72 6.3 54 47 16 30 100 650 222 1-4

490455 5.2 47 41 3.7 3.2 29 221 250 140 330 200

(=2
-

4.52



Tabnuua Bbibopa DH 48.3 - 73
Temnepatypbl 600-650°C

4.53

TpyGHble XoMyTbl, XoMyTOBbIe onopbl, DH 48.3 (Dy 40), Tunbi 43, 45, 49

430559 44 3.9 34 3.0 2.7 2.3 12 240 50 14 C-2

450551 8.6 75 6.6 5.7 5.0 42 12 25 80 350 75 C-4
450552 20 20 17 15 13 1 16 30 120 350 154 1-4
450551 6.5 5.7 49 43 3.7 32 12 25 80 450 94 C-4
450552 17 15 13 1" 10 8.6 16 30 120 450 1941 1-4
450551 5.2 45 39 34 3.0 25 12 25 80 550 1.3 C-4
450552 13 12 10 9.2 8.0 6.9 16 30 120 550 22.9 1-4
450551 43 3.8 3.3 2.8 2.5 2.1 12 25 80 650 132 C-4
450552 12 10 8.8 7.7 6.7 5.7 16 30 120 650 26.7 1-4

490555 5.2 47 42 3.7 3.2 2.9 224 250 140 330 200 6.2

Tpy6HbIie XoMyTbl, XoMyTOBbIe onopbl, DH 60.3 (Dy 50), Tunbi 43, 45, 49

430659 47 46 4.6 4.6 42 3.6 12 250 50 24 C-4

Q
N

450651 9.3 8.6 75 6.5 5.6 48 12 25 100 400 10.7

450652 20 18 15 13 12 10 16 30 120 400 174 1-4
4506 51 75 6.6 5.7 5.0 43 37 12 25 100 500 13.0 C-4
450652 16 14 12 10 9.0 79 16 30 120 500 212 1-4
4506 51 6.0 5.3 46 4.0 3.5 3.0 12 25 100 600 154 C-4
450652 13 1" oY 8.6 75 6.4 16 30 120 600 249 1-4
450651 5.1 45 3.9 34 2.9 2.5 12 25 100 700 17.7 C-4
450652 10 9.6 8.3 73 6.3 54 16 30 120 700 28.7 1-4

490655 59 5.3 4.8 42 3.7 3.3 230 250 140 330 200 6.6

Tpy6Hble XoMyTbl, XOMyTOBbIe onopbl, DH 73 (Dy 65), Tunbi 43, 48, 49

430759 47 46 46 46 42 36 12 255 50 25 C-4

480751 79 7.0 6.2 54 46 41 2136 70 350 750 6.0 14 C-4
480752 1" 10 9.0 8.0 7.0 6.0 21 36 70 350 750 80 18 C-4
480753 19 17 15 13 1 10 25 3% 100 350 750 10 23 3-5

490755 5.9 53 48 42 3.7 33 237 250 140 330 200 6.8



Tabnuua Bbibopa DH 76.1 - 133
Temnepatypbl 600-650°C

Tpy6HbIie XoMyTbl, XoMyTOBbI€ onopbl, DH 76.1 (Dy 65), TunbI 43, 48, 49

430859 47 46 46 4.6 42 3.6 12 255 50 25 C-4

480851 79 70 6.2 54 46 4.1 2136 70 350 750 6.0 14 C-4
480852 1 10 9.0 8.0 7.0 60 21 36 70 350 750 80 18 C-4
480853 19 17 15 13 1 10 25 36 100 350 750 10 23 35

490855 6.1 55 49 44 3.8 34 238 250 140 330 200 6.9

Tpy6Hble XoMyTb1, XoMyTOBbIe onopbl, DH 88.9 (Dy 80), Tunbi 43, 48, 49

430959 47 46 46 46 42 36 12 260 50 2.7 C-4

480951 8.1 72 6.4 5.5 4.8 42 21 36 75 350 850 7.0 17 C-4
480952 1 10 9.0 79 6.8 60 21 36 85 350 850 7.0 21 C-4
480953 19 17 15 13 1" 10 25 36 100 35 850 10 28  3-5

490955 8.9 8.0 7.2 6.3 56 49 294 305 170 385 250 10.0

TpyOHbie xomyThi, DH 108 (Dy 100), Tunbi 43, 48

431059 9.7 9.2 8.2 71 6.1 5.1 16 270 70 5.1 1-4

481051 1 10 9.1 8.0 7.0 6.1 21 51 85 350 950 9.0 25 C-4
481052 15 13 12 10 9.2 80 25 51 9% 350 950 10 30 35
481053 30 27 24 21 18 16 34 51 140 350 950 17 48  3-6

Tpy6Hbie xomyTbl, DH 114.3 (Dy 100), TnbI 43, 48

431159 9.7 9.2 8.2 71 6.1 5.1 16 275 70 5.2 1-4

481151 1 10 9.1 8.0 7.0 6.1 21 51 85 350 950 9.0 25 C-4
481152 15 13 12 10 9.2 80 25 51 9% 350 950 10 30 35
481153 30 27 24 21 18 16 34 51 140 350 950 17 48  3-6

Tpy6Hble xomyTbl, DH 133 (Dy 125), Tunbi 43, 48

431359 9.7 9.6 9.5 8.9 79 6.8 16 290 80 8.1 1-4

481351 13 12 10 9.2 8.0 7.0 21 51 95 400 1000 11 30 C-4
481352 19 17 15 13 1 9.9 25 51 10 400 1000 13 37 35
481353 33 29 26 23 19 17 34 51 150 400 1000 21 55  4-6

4.54



Tabnuua Bbibopa DH 139.7 - 219.1
Temnepatypbl 600-650°C

4.55

Tpy6Hbie xomyThl, DH 139.7 (Dy 125), Tunbi 43, 48

431459 9.7 9.6 9.5 8.9 79 6.8 16 295 80 8.2 1-4

481451 13 12 10 9.2 8.0 70 21 A 95 400 1000 M 30 C-4
481452 19 17 15 13 1" 99 25 51 110 400 1000 14 37 35
481453 33 29 26 23 19 17 34 51 150 400 1000 21 55  4-6

TpyOHbie xomyThi, DH 159 (Dy 150), Tunbi 43, 48

431659 9.7 9.6 9.5 8.9 79 6.8 16 315 80 8.8 1-4

481651 13 12 10 9.2 8.0 70 21 63 100 450 1050 12 31 C-4
481652 21 19 17 15 13 1" 25 63 125 450 1050 15 40  3-5
481653 40 36 32 28 24 21 34 63 150 450 1050 26 69  4-6

Tpy6Hbie xomyThl, DH 168.3 (Dy 150), Tunb 43, 48

431759 9.7 9.6 9.5 8.9 79 6.8 16 320 80 9.1 1-4

481751 13 12 10 9.2 8.0 70 21 63 100 450 1050 12 31 C-4
481752 21 19 17 15 13 1 25 63 125 450 1050 15 40  3-5
481753 40 36 32 28 24 21 34 63 150 450 1050 26 70 4-6

TpyOHbie xomyThl, DH 193.7 (Dy 175), Tunbi 43, 48

431959 16.1 14.9 14.9 14.8 134 11.6 20 355 100 16 3-6

481951 1 10 9.0 8.0 6.9 60 21 63 10 550 1150 16 34 C-4
481952 17 17 15 13 1" 10 25 63 126 550 1150 20 4 3-5
481953 28 25 22 19 16 14 25 63 150 550 1150 25 59  3-5
481954 50 44 39 34 29 26 41 63 160 550 1150 51 102 4-7

Tpy6Hble xomyTbl, DH 219.1 (Dy 200), Tunbi 44, 48

4225 11 10 8.9 7.7 6.7 5.6 21 430 115 280 18 C-4
442252 27 23 20 18 15 13 34 460 105 280 33 4-6
442253 40 35 30 26 23 19 46 485 165 280 50 5-8

482251 1 10 9.2 8.1 71 6.1 21 79 130 550 1350 16 43  C-4
482252 26 23 20 17 15 13 25 79 150 550 1350 23 67  3-5
482253 34 31 27 24 20 18 41 79 170 550 1350 30 79 47
482254 61 54 48 42 36 31 46 79 200 550 1350 54 133 5-8



Tabnuua Bbibopa DH 244.5 - 323.9
Temnepatypbl 600-650°C

Tpy6Hbie xomyThl, DH 244.5 (Dy 225), Tun 44, 48

442451
442452
442453

482451
482452
482453
482454

Tpy6Hbie xomyTbl, DH 267 (Dy 250), Tn 44, 48

442651
442652
442653

482651
482652
482653
482654

Tpy6Hbie xomyTbl, DH 273 (Dy 250), Tn 44, 48

442751
442152
442753

482751
482752
482753
482754

Tpy6Hble xomyTbl, DH 323.9 (Dy 300), Tun 44, 48

443251
43252
443253
443254

483251
483252
483253
483254
483255
483256

1t
2%
40

14
27
40
68

1
27
42

15
29
41
74

10
27
40

15
29
4
74

18
30
60
82

23
40
60
71
92
150

10
23
35

12
25
36
60

10
23
37

14
26
37
65

10
23
37

14
26
37
65

18
30
59
80

21
39
53
68

136

9.1
19
30

11
22
32
53

9.1
20
32

12
23
33
58

9.1
20
32

12
23
33
58

18
29
53
70

18

47
60

120

8.0
17
27

9.7
19
28
46

8.1
17
28

11
20
29
50

8.1
17
28

1"
20
29
50

15
27
47
62

16
30
4
52
70
106

6.8
15
23

8.4
17
24
40

6.8
15
24

9.5
17
25
43

6.8
15
24

9.5
17
25
43

13
23
40
53

14
26
35
45
61
92

5.8
12
19

73
14
21
35

5.8
13
20

8.3
15
22
38

58
13
20

8.3
15
22
38

11
20
34
43

12
23
31
40
53
80

21
34
46

25
25
4
46

2
34
46

25

4
46

21
34
46

25
25
4
46

25
4
46
46
51
51

25

46
51

79
79
79
79

92
92
92
92

118
118
118
118
118
118

440
475
500

110
150
160
180

455
485
505

120
150
160
195

455
485
505

120
150
160
195

500
510
530
545

150
180
180
210
250
250

120
105
172

550
550
550
550

125
112
182

600
600
600
600

125
12
182

600
600
600
600

100
175
147
195

700
700
700
700
800
800

280
280
280

1350
1350
1350
1350

280
280
280

1400
1400
1400
1400

280
280
280

1400
1400
1400
1400

290
290
290
290

1400
1400
1400
1400
1400
1400

17

38
62

21
29
4

21
29
41

32
48
61
75
9%
120

20
34
53

21
36
57

21
37
57

47
iUl
97
153

53

100
159

35
55
80
105

70
103
129
156
183
238

C-4
4-6
5-8

3-5
3-5
4-7
5-8

C-4

5-8

3-5
3-5
4-7
5-8

C-4
4-6
5-8

3-5
3-5
4-7
5-8

3-5
4-7
5-8
5-8
6-9

4.56



Tabnuua Bbibopa DH 355.6 - 406.4

Temnepatypbl 600-650°C

TpyOHbie xomyTbl, DH 355.6 (Dy 350), Tunbi 44, 48

4.57

443651
44 3652
443653
443654

21 20 18
30 30 29
56 54 52
92 80 69

16
27
46
61

13
23
39
52

1 25
20 34
33 46
43 il

520
525
545
555

105
182
147
195

290
290
290
290

39
59
84
13

3-5
4-6
5-8
6-9

483651
483652
483653
483654
483655
483656

Tpy6Hble xomyTbl, DH 368 (Dy 350), Tunbi 44, 48

443751
443752
443753
443754

20 18 16
28 25 22
48 42 37
73 7 63
120 106 93

177 158 140

20 19 18
30 30 29
54 53 52
91 79 69

13
19
32

81
122

16
28
47
60

12
16
28
48
70
106

14
24
40
51

10 25
14 34
VY
42 46
62 51
93 51

12 25
20 34
33 46
43 51

118
118
118
118
118
118

140
160
180
220
240
240

530
535
550
560

700
700
800
800
800
800

112
190
150
195

1500
1500
1500
1500
1500
1500

290
290
290
290

286

41
63
87
115

483751
483752
483753
483754
483755
483756

TpyOHbie xomyThl, DH 406.4 (Dy 400), Tunbi 44, 48

444151
444152
444153
444154

20 18 16
28 25 22
48 42 37
73 7 63
120 106 93

177 158 140

19 18 17
45 4 42
78 7 68

108 106 9%

13
19
32

81
122

15
37
60
81

12
16
28
48
70
106

13
32
51
68

10 25
14 34
24 A4
42 46
62 51
93 51

11 25
26 46
43 51
57 51

118
118
118
118
118
118

140
160
180
220
240
240

560
580
580
590

750
750
750
750
850
850

112
140
200
190

1500
1500
1500
1500
1500
1500

300
300
300
300

287

4

84
121
138

5-8
6-9
6-9

484151
484152
484153
484154
484155
484156

23 21 18
4 36 32
54 49 43
82 2 64

137 125 110
196 186 165

16
28
38
56
9%
144

14

33
48
83
125

12 25
21 H
29 46
42 46
73 5
109 61

144

144
144
144

160
180
200
240
230

800
800
800
800
900

1600
1600
1600
1600
1600
1600

43
62

128
177

96
128
149
195
254



Tabnuua Bbi6bopa DH 419 - 508
Temnepatypbl 600-650°C

Tpy6Hble xomyTbl, DH 419 (Dy 400), Tunbi 44, 48

444251 18 18 18 16 14 12 25 565 115 300 45 3-5
444252 46 45 44 38 33 28 46 585 140 300 87 5-8
444253 7 76 7 62 53 45 51 585 210 300 127 6-9
444254 105 104 94 82 69 57 51 595 195 300 140 6-9

484251 23 21 18 16 14 1225 144 160 800 1600 43 97  3-5
484252 4 36 32 28 24 21 41 144 180 800 1600 62 128  4-7
484253 54 49 43 38 33 29 46 144 200 800 1600 73 150  5-8
484254 82 2 64 56 48 42 46 144 240 900 1600 103 196  5-8
484255 137 125 110 96 83 73 51 144 230 900 1600 129 255 6-9
484256 196 186 165 144 125 109 61 144 230 900 1600 178 349 7-10

TpyOHbie xomyThl, DH 457.2 (Dy 450), Tunbi 44, 48

444651 19 19 18 16 14 12 25 590 122 300 50 3-5
444652 38 37 33 29 24 20 46 600 140 300 80 5-8
444653 71 70 64 56 48 40 51 605 195 300 128 6-9
444654 108 106 101 89 76 64 il 620 315 300 176 6-9
444655 144 143 137 120 103 89 61 640 255 300 218 7-10

484651 39 36 32 28 24 21 41 144 170 900 1700 73 142 4-7
484652 46 4 36 32 27 24 46 144 190 900 1700 78 152  5-8
484653 73 70 62 54 47 41 46 144 230 900 1700 110 211 5-8
484654 163 144 128 ik 96 84 51 144 255 1000 1700 185 340 6-9
484655 168 161 143 126 109 9% 61 144 275 1000 1700 199 363 7-10
484656 260 242 214 187 162 142 61 144 275 1000 1700 241 4%  7-10

Tpy6Hble xomyTbl, DH 508 (Dy 500), Tunbi 44, 48

445151 19 18 17 15 13 11 25 615 122 300 54 3-5
445152 39 38 36 32 21 23 46 630 140 300 92 5-8
445153 76 75 72 63 54 45 51 635 230 300 162 6-9
445154 122 13 9 86 72 60 61 650 220 300 209 7-10
445155 161 160 146 128 110 94 61 665 280 300 264 7-10

485151 4 36 32 28 24 21 41 173 185 1000 1800 87 164 4-7
485152 46 4 36 32 28 24 46 173 200 1000 1800 94 174  5-8
485153 78 7 63 55 48 42 46 173 235 1000 1800 129 240  5-8
485154 144 144 128 ik 96 8 51 173 275 1050 1800 186 352  6-9
485155 202 179 158 138 119 105 61 173 310 1050 1800 236 407 7-10
485156 284 266 236 206 178 156 61 173 310 1050 1800 303 547  7-10

4.58



Tabnuua Bbibopa DH 558.8 - 660.4
Temnepatypbl 600-650°C

Tpy6Hbie xomyThl, DH 558.8 (Dy 550), Tunb 44, 48

445651 37 36 36 32 27 23 46 655 140 300 100 5-8
445652 m 76 72 63 54 46 o 665 242 300 167 6-9
445653 "7 114 100 86 73 60 61 675 230 300 225 7-10
4456 54 145 143 134 116 97 80 61 690 312 300 273 7-10
445655 229 226 199 173 145 120 7 705 217 300 369 8-30

485651 44 39 34 30 26 23 41 173 200 1100 1900 103 184  4-7
485652 61 54 48 42 37 32 46 173 235 1100 1900 128 226  5-8
485653 79 7 63 55 48 42 46 173 240 1100 1900 148 264  5-8
4856 54 149 141 125 109 9% 83 51 173 280 1100 1900 216 391  6-9

485655 236 217 192 168 146 128 61 173 355 1200 1900 327 546  7-10
4856 56 324 322 288 251 217 190 61 173 355 1200 1900 401 672  7-10

TpyOHbie xomyThl, DH 609.6 (Dy 600), TunbI 44, 48

446151 39 38 37 33 28 24 46 695 140 310 113 5-8
446152 80 79 73 64 55 46 51 705 255 310 186 6-9
446153 116 13 99 86 72 60 61 715 239 310 246 7-10
446154 164 162 159 137 115 9% 7 740 230 310 332 8-30
446155 249 245 221 194 163 135 7 750 328 310 445 8-30

486151 43 39 34 30 26 23 41 199 220 1200 2000 123 209  4-7
486152 83 73 65 57 49 43 46 199 225 1200 2000 171 294  5-8
Tun 48 486153 101 93 83 72 62 55 46 199 280 1200 2000 194 338  5-8
486154 147 141 125 110 9 83 51 199 295 1300 2000 249 418  6-9

486155 223 215 190 166 143 126 61 199 356 1300 2000 331 573  7-10
486156 280 266 236 207 179 157 71 199 350 1300 2000 429 689  8-30
486157 424 399 353 308 267 234 71 199 350 1300 2000 517 851  8-30

Tpy6Hbie xomyThl, DH 660.4 (Dy 650), Tunb 44, 48

446651 36 36 35 32 27 23 46 720 140 310 119 5-8
446652 76 75 72 63 54 45 o 730 260 310 200 6-9
446653 120 13 99 86 72 60 61 745 250 310 265 7-10
4466 54 164 162 157 136 114 95 7 770 235 310 355 8-30
446655 247 244 222 194 163 135 7 775 338 310 417 8-30

486651 51 45 40 35 30 26 41 224 230 1250 2050 155 262  4-7
486652 82 72 64 56 48 42 46 224 230 1250 2050 190 320  5-8
486653 113 99 88 7 66 58 46 224 280 1260 2050 223 377  5-8
4866 54 158 144 127 ik 9 84 51 224 310 1250 2050 263 458  6-9

486655 226 219 194 170 147 129 61 224 330 1350 2050 361 615  7-10
4866 56 300 270 239 209 181 159 71 224 350 1350 2050 448 709  8-30
486657 440 401 355 310 268 235 71 224 350 1350 2050 534 874  8-30

4.59



Tabnuua Bbibopa DH 711.2 - 812.8
Temnepatypbl 600-650°C

Tpy6Hble xomyTbl, DH 711.2 (Dy 700), Tunb 44, 48

447151 50 50 45 39 34 28 46 740 165 310 146 5-8
447152 75 74 72 63 54 45 ot 760 270 310 217 6-9
447153 116 112 9 85 72 60 61 770 255 310 286 7-10
447154 148 147 142 123 103 86 61 785 217 310 326 7-10
447155 206 203 187 161 136 13 71 795 287 310 449 8-30
447156 265 262 248 218 186 155 71 810 265 310 542 9-30

487151 56 49 43 38 33 29 41 224 230 1300 2100 168 280  4-7
487152 n 2 64 56 48 42 46 224 230 1300 2100 201 333  5-8
487153 127 112 99 87 75 66 51 224 280 1300 2100 247 416  6-9

487154 154 141 125 109 95 83 51 224 310 1400 2100 292 471 6-9

487155 228 218 194 170 147 129 61 224 335 1400 2100 383 640 7-10
487156 316 282 250 218 189 166 71 224 355 1450 2100 495 759  8-30
487157 469 427 379 330 286 251 71224 356 1450 2100 600 1016 9-30

TpyOHbie xomyThl, DH 762 (Dy 750), Tunbi 44, 48

447651 50 49 46 40 35 29 46 770 175 310 160 5-8
447652 78 n 2 63 54 45 51 790 280 310 235 6-9
447653 116 113 99 86 72 60 61 800 265 310 305 7-10
447654 164 162 160 138 116 97 7 815 252 310 421 8-30
447655 225 222 210 181 153 127 71 820 330 310 537 9-30

447656 322 320 292 256 220 180 81 835 322 310 700 10-40

487651 61 54 48 42 36 32 41 250 260 1500 2300 214 345  4-7
487652 82 2 64 56 48 42 46 250 260 1500 2300 252 393  5-8
487653 121 107 94 83 72 63 51 250 310 1500 2300 300 480  6-9
487654 144 143 127 110 9% 8 51 250 340 1500 2300 344 558  6-9

487655 230 216 192 168 145 127 61 250 330 1500 2300 426 713 7-10
487656 364 322 286 250 217 19 71 250 410 1600 2300 632 960  8-30
487657 507 485 430 375 325 285 71 250 410 1600 2300 798 1214  9-30

Tpy6Hble xomyTbl, DH 812.8 (Dy 800), Tunbi 44, 48

448151 76 75 73 64 55 46 51 825 295 320 257 6-9

448152 119 13 99 86 72 60 61 840 217 320 335 7-10
448153 164 162 150 130 109 91 7 850 245 320 436 8-30
448154 166 164 163 151 127 106 71 855 287 320 493 8-30
448155 225 222 208 180 151 126 71 855 340 320 572 9-30

448156 325 323 294 258 21 180 81 875 338 320 754 10-40

488151 69 61 54 47 4 36 46 250 280 1600 2400 257 395  5-8
488152 85 82 73 63 55 48 46 250 300 1600 2400 292 451  5-8
488153 118 107 95 83 72 63 51 250 330 1600 2400 329 519  6-9
488154 151 144 128 ik 96 85 51 250 350 1600 2400 379 598  6-9

488155 232 219 194 170 147 129 61 250 350 1600 2400 474 773 7-10
488156 381 366 324 283 245 215 71 250 450 1600 2400 706 1100  8-30
488157 563 545 483 421 365 320 71 250 450 1600 2400 901 1390  9-30

4.60



Tabnuua Bbidbopa DH 863.6 - 965.2
Temnepatypbl 600-650°C

4.61

Tpy6Hbie xomyThl, DH 863.6 (Dy 850), Tunb 44, 48

448651 85 76 65 57 49 4 51 845 270 320 265 6-9

448652 122 116 100 88 76 65 61 870 245 320 340 7-10
448653 164 160 139 121 102 85 71 880 236 320 438 8-30
4486 54 203 188 163 143 120 100 7 890 280 320 499 8-30
448655 225 222 197 171 144 119 71 885 335 320 583 9-30

448656 339 335 292 256 220 180 81 910 347 320 806 10-40

488651 74 65 58 50 43 38 46 279 280 1650 2450 290 434  5-8
488652 89 87 mn 68 59 of 46 279 300 1650 2450 323 496  5-8
488653 122 112 100 88 76 66 51 279 330 1650 2450 365 566  6-9

488654 171 157 139 121 105 92 51 279 350 1650 2450 423 662  6-9

488655 256 246 218 191 165 145 61 279 350 1650 2450 576 892  7-10
488656 409 387 343 301 261 229 72719 450 1650 2450 779 1192 8-30
488657 617 575 510 444 385 338 712719 450 1650 2450 989 1500  9-30

TpyOHbie xomyThl, DH 914.4 (Dy 900), TunbI 44, 48

449151 81 79 72 63 54 45 51 870 305 320 299 6-9

449152 116 13 9 86 72 60 61 895 293 320 380 7-10
449153 164 162 148 128 107 90 71 905 255 320 487 8-30
449154 166 164 163 155 130 109 7 915 312 320 567 8-30
449155 225 222 208 179 151 126 71 910 360 320 649 9-30

449156 330 328 294 258 221 180 81 935 357 320 849 10-40

489151 81 7 63 55 48 42 46 279 300 1700 2500 315 468  5-8
489152 121 108 9% 84 73 64 46 279 330 1700 2500 373 575  5-8
489153 163 144 128 ik 96 8 51 279 350 1700 2500 428 659  6-9

489154 278 252 223 197 171 150 61 279 385 1700 2500 623 948  7-10
489155 393 366 324 283 245 215 71 279 470 1800 2500 829 1205  8-30
489156 473 432 383 334 290 254 71279 450 1800 2500 921 1350  9-30
489157 685 646 573 501 434 380 81 279 450 1800 2500 1160 1695  10-40

Tpy6Hble xomyTbl, DH 965.2 (Dy 950), Tunbi 44, 48

449751 7 75 65 57 49 4 51 895 287 320 298 6-9

449752 110 109 97 85 73 60 61 920 250 320 SIS 7-10
449753 160 157 139 121 102 85 7 930 250 320 483 8-30
449754 184 181 161 141 121 100 71 940 296 320 549 8-30
449755 218 217 191 167 143 119 7 935 350 320 664 9-30

449756 332 330 291 255 220 180 81 960 360 320 886 10-40

489751 81 80 7 62 53 47 46 330 300 1750 2550 360 552  5-8
489752 127 126 M 98 85 74 46 330 330 1750 2550 437 664  5-8
489753 166 147 130 114 98 86 51 330 350 1750 2550 469 721 6-9

489754 289 255 226 197 17 150 61 330 38 1750 2550 672 1015  7-10
489755 398 373 330 288 250 219 71 330 470 1850 2550 899 1295  8-30
4897 56 468 444 393 343 297 261 71 330 450 1850 2550 965 1450  9-30
489757 718 665 590 516 447 392 81 330 450 1850 2550 1215 1825  10-40



Tabnuua Bbibopa Du 1016 - 1118
Temnepatypbl 600-650°C

Tpy6Hbie xomyTbl, DH 1016 (Dy 1000), TunbI 44, 48

447051
447062
447053
447054
447055
447056
447057

487051
487052
487053
487054
487055
487056
487057

100
155
17
301
426
510
766

M
159
187
223
327
419

89
137
159
280
410
486
735

65

9%
138
162
193
288
385

79
121
141
248
363
431
652

57

121
142
170
252
338

68
106
124
216
319
376
570

49

73
102
120
146
217
290

59

92
107
187
276
326
494

180

52
80
94
164
242
286
433

Tpy6Hble xomyTbl, DH 1067 (Dy 1050), Tvnbi 44, 48

447151
447152
447153
447154
447155
447156
447157

487161
48T152
487153
487154
487155
48T156
487167

75
114

196
237
338
421

99
151
163
282
430
516
766

13
160
185
224
335
421

87
139
161
280
407
484
733

64

97
140
160
194
292
391

7
123
143
248
361
429
650

85
121
141
170
256
343

68
107
125
218
315
375
566

48

73
102
120
144
220
290

59

93
108
188
273
325
49

40
60
85
100
119
180
240

51
81
95
165
239
285
430

TpyOHbie xomyThl, DH 1118 (Dy 1100), Tunbi 44, 48

447251
447252
447253
447254
447255
447256
447257

487251
487252
487253
487254
487255
48T256
487257

502

108
157
182
221
323
421

139
161
279
408
485
31

63

95
136
158
191
292
385

7
123
143
248
361
430
648

55

120
138
168
256
337

68
107
125
218
315
375
567

48

"
102
19
144
220
290

58

93
108
189
273
325
492

100

81
95
166
240
285
431

46
46
51
61
71
7
81

46
46
51
61
7
U
81

51
61
71
71
71
81

61
71
71
71
81
91

46
46

51
61
7
U
81

330
330
330
330
330
330
330

330
330
330
330
330
330
330

374
374
374
374
374
374
374

920
950
960
970
970
990
1000

300
330
350
385
470
450
450

950

985
1000
1000
1020
1030

300
330
350
385
470
450
450

980
1010
1015
1020
1030
1050
1065

300
330
350
385
470
450
450

290
255
255
303
340
365
370

1800
1800
1800
1800
1900
1900
1900

295

261
312
350
382
385

1850
1850
1850
1850
1950
1950
1950

300
265
268
318
355
392
390

1900
1900
1900
1900
2000
2000
2000

320
320
320
320
320
320
320

2600
2600
2600
2600
2600
2600
2600

320

320
320
320
320
320

2650
2650
2650
2650
2650
2650
2650

320
320
320
320
320
320
320

2700
2700
2700
2700
2700
2700
2700

388
470
507
730
980
1090
1380

404
493
531
763
1015
1135
1435

436
535
570
780
1035
1160
15615

1100
1405
1560
1987

742
802
1140
1445
1615
2050

351
440
566
662
792
1041
1285

653
788
880
1165
15630
1655
2150

4.62



Tabnuua Bbibopa DH 1168 - 1219

Temnepatypbl 600-650°C

Tpy6Hbie xomyTbl, DH 1168 (Dy 1150), TunbI 44, 48

4.63

447351
447352
447353
447354
447355
447356
4473567

120
164
196
241
328
427

12
156
184
218
326
421

64

97
136
160
189
286
381

85
19
140
166
251
334

48

73
102
120
142
215
287

1005
1025
1045
1045
1060
1075
1095

312
275
274
328
360
392
395

320
320
320
320
320
320
320

372
485
594
699
831
1078
1335

487351
487352
487353
487354
487355
48T356
487357

%
139
173
2719
441
510
766

87
139
161
278
408
486
733

123
143
248
361
431
650

108
126
216
315
376

93
109
187
273
326
492

82
%6
164
240
286
431

Tpy6Hbie xomyTbl, DH 1219 (Dy 1200), TunbI 44, 48

374
374
374
374
374
374
374

300
330
350
385
470
450
450

1950
1950
1950
1950
2050
2050
2050

2750
2750
2750
2750
2750
2750
2750

456
559
595
809
1130
1205
1575

673
816
907
1242
1580
1780
2217

447451
447452
447453
447454
447455
4474 56
447457

116
164
197
236
337
427

74
12
158
186
219
325
a2

64

97
137
161
190
281
381

85
120
141
166
247
334

48

73
102
121
143
212
287

1035
1050
1080
1075
1090
1110
1125

322
280
284
336
370
405
405

320
320
320
320
320
320
320

397
506
633
739
874
1130
1404

6-9
7-10
8-30
8-30
9-30
10-40
20-50

487451
487452
487453
4874 54
48T455
4874 56
48T457

90
139
165
282
446
523
740

88
139
161
280
407
485
733

123
143
248
361
430
649

108
125
216
316
375
568

93
108
188
274
325
492

82
9%
164
240
285
432

374
374
374
374
374
374
374

300
330
350
385
470
450
450

2000
2000
2000
2000
2100
2100
2100

2800
2800
2800
2800
2800
2800
2800

521
577
617
885
175
1256
1635

694
839
934
1285
1635
1830
2287

5-8
5-8

7-10
8-30
9-30
10-40



U-o6pasHbie XomyThbl
Tun 40

U-o6pa3sHble XOMyTbI
Tunbl o140 01.8 004091 .8

Tun 40 ucnonb3yeTcs B 0CHOB-

HOM s KpenneHust XonoaHbIX
Tpy6onposoaos 8o 80°C k
CYLLECTBYHOLLMM CTasTbHbIM
KOHCTPYKLMSIM.

40018 213 30 70 M6 x 65 1 0.05

4002 .8 269 35 70 M6 x 65 13 0.05

4003 .8 337 40 70 M6  x 65 17 0.05

4004 .8 424 53 75 M0 x 65 21 0.15

4005 .8 483 60 75 M10  x 65 24 0.16

4006 .8 60.3 72 85 MI0 x 70 30 0.18

4007 .8 73.0 87 95 M2 x 75 37 0.30

4008 .8 76.1 91 95 M2 x 75 38 0.31

4009 .8 88.9 103 100 M2 x 75 44 0.32

4010.8 108.0 123 115 Mi2 x 75 54 0.36

40118 114.3 130 15 M2 x 75 57 0.37

4014 .8 139.7 155 130 M2 x 75 70 042

4017 .8 168.3 188 155 M6 x 95 84 0.91

4022 .8 219.1 238 180 M6 x 95 110 1.08

4027 8 273.0 295 215 M20 x 110 137 2.07

4032 .8 3239 350 245 M20 x 110 162 2.35

4036 .8 355.6 381 260 M20 x 110 178 2.55

4041.8 406.4 432 285 M20 x 110 203 2.80

4046 .8 4572 485 320 M24  x 125 229 455

4051.8 508.0 537 345 M24 x 125 254 4.90

4056 .8 558.8 587 370 M24  x 125 279 5.35

4061.8 609.6 638 395 M24 x 125 305 5.70

4066 .8 660.4 689 425 M24  x 125 330 6.15

4071.8 7112 740 450 M24 x 125 356 6.50

4076 .8 762.0 790 475 M24 x 125 381 6.90

4081.8 812.8 843 501 M24 x 125 406 7.30

4086 .8 864.0 895 526 M24  x 125 432 7.70

4091 .8 914.4 943 550 M24 x 125 457 8.00

L» 5" undppa: 1= yrnepoguctas cranb
3 = HepxasetoLas cTanb

[aHHble 3aKaza:
U-06pasHblit xomyT
™n40...8
KomnnekT nocraBku:
BKI. 4 ranku
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[puBapHbIe NpoyLwKHbI Ans Tpy6

Tun 41

MpuBapHbIe NPOYLWUHLI ANs

Tpy6

Tunbi ot 41 D9 11 no 4179 12

(D MuHumansHas TonwHa
CBApHOrO LWBa (He coBnagaeT

C MNOHSATMEM KaTeT CBapHOTO LUBA).
[onyctumas Harpy3aka npu 80°C
= HOpMarbHble YCroBus akcnya

Tauum (Cnyyail HarpyxeHus
H/ yposeHb A/B) ans
COOTBETCTBYHLLEI rpyNMbl
Harpy3ok (3-9 uudpa

B 0003Ha4eHumn Tna, cMm. «Make.

AonycTMas Harpyaka Ans
CTATUYECKMX KOMMOHEHTOBY,
ctp. 0.6).

HanpspkeHue, B cBApHOM

wae < 50 H/mm? npu yrnax

OTKMOHEHMs Harpy3ku ot
BepTMKamm o 4°.

Martepuan: yrnepoaumcras
cTanb

™n41 .. 11 Spax = 10Mm
™n 41 .. 12 Smax = 100mMm

[aHHbIe 3aKa3a:
MpuBapHbIe MPOYLUKHBI A71S
Tpy6

™mn41.91.
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41D9 11 30 10.5 25 15.0 15 10 8 3.0 0.06
41D9 12 30 10.5 115 15.0 15 10 8 3.0 0.23
412911 35 125 25 175 22 10 10 3.0 0.11
412912 65 12.5 115 17.5 22 10 10 3.0 0.49
413911 45 16.5 30 22.5 28 10 12 45 0.21
413912 70 16.5 120 22.5 28 10 12 45 0.75
414911 80 20.5 40 30.0 37 10 15 45 0.53
414912 120 20.5 125 30.0 37 10 15 45 1.60
415911 85 245 40 325 40 10 20 55 0.75
415912 130 245 130 325 40 10 20 55 2.30
4169 11 120 34.0 50 40.0 50 10 25 6.5 1.60
416912 165 34.0 140 40.0 50 10 25 6.5 410
417911 170 41.0 60 50.0 65 10 30 6.5 3.20
417912 230 41.0 150 50.0 65 10 30 6.5 7.30

KoathdmLmeHTb! yMeHbLLEHNS AoMYCTUMOM Harpy3Kku
NPV NOBbILLEHMN TEMNepaTypb:

0.7 F gon. (80°C)
0.5 F pon. (80°C)

250°C
350°C



[puBapHbIe NPOYLKHbI ANl OTBOAOB

Tun 41

410613 0.13
410713 30 3.0 0.13
410813 3 30 013
410913 30 30 013
410914 3 30 024
411013 30 30 013
411014 35 30 025
411113 30 30 0.14
411114 35 30 025
411313 25 30 0.14
411314 30 30 025
411413 25 30 0.14
411414 40 45 062
411613 25 30 0.14
411614 40 45 062
41713 25 30 025
411714 40 55 087
411913 20 30 025
411914 35 55 088
412213 20 30 025
412214 35 55 0.90
412413 15 30 025
412414 30 55 0.90
412613 10 30 025
412614 25 55 090
412713 15 3.0 026
412714 25 55 090
413213 15 45 062
413214 25 65 140
413613 -10 45 062
4136 14 5 65 150
413713 0 45 062
413714 15 65 150
414113 15 45 065
414114 5 65 150
414213 10 45 065
414214 5 65 150
414613 -20 55 0.90
4146 14 0 65 340
415113 -30 55 090
415114 10 65 340
415613 -40 55 090
415614 -20 65 340
416113 -45 55 090
416114 -30 65 340
416613 -55 55 0.90
416614 -35 65 340
417113 65 55 0.90
417114 45 65 340
417613 -75 55 0.90
417614 55 65 340

4106 15

410715 135 3.0
410815 135 3.0
410915 135 3.0
410916 140 45
411015 135 3.0
411016 140 45
411115 135 30
411116 140 45
411315 135 3.0
411316 140 45
411415 135 3.0
411416 145 45
411615 135 3.0
411616 145 45
411715 140 45
411716 150 55
411915 135 45
411916 145 55
412215 135 45
412216 145 55
412415 130 45
412416 145 55
412615 125 45
412616 140 55
412715 130 45
412716 145 55
413215 130 45
413216 145 65
413615 115 45
413616 125 6.5
413715 120 45
413716 130 6.5
414115 105 45
414116 115 65
414215 115 45
414216 125 6.5
414615 100 5.5
414616 120 6.5
415115 95 55
415116 110 6.5
415615 85 55
415616 105 65
416115 80 55
416116 95 65
416615 70 55
416616 85 65
417115 60 55
417116 80 65
417615 50 55
417616 70 6.5
(1) MuHMManbHas TONLWHA CBAPHOTO LLBA (HE COBNAAaeT C NoHsi-

TveM kater). [lonycTumble Harpy3akv npu 80°C = HopmarbHble

YCIOBIS 3KCTITyaTaLym (cryyai Harpyxerus H) ans cootset-
CTBYIOLLIEV IPYNMbl HAMPY30K B Kaxkaom cryyae (c. «Makc.

AonycTumaa Harpyska Ana Ctatu4eckmx KOMNOHEHTOBY, CTP. 06)

0.44
0.44
0.44
0.44
0.75
0.44
0.75
0.45
0.75
0.46
0.77
047
1.60
047
1.70
0.78
2.30
0.78
2.30
0.80
2.30
0.80
240
0.80
240
0.80
240
1.70
3.70
1.70
3.70
1.80
3.70
1.80
3.70
1.80
3.80
240
7.10
2.50
7.10
2.50
7.10
2.50
7.10
2.50
7.10
2.50
7.20
2.50
7.20

60.3 17.5

73.0 C-2 22 17.5

76.1 C-2 22 17.5

889 C-2 22 17.5

88.9 2-3 28 22.5
108.0 C-2 22 17.5
108.0 2-3 28 22.5
143 C-2 22 17.5
114.3 2-3 28 22.5
1330 C-2 22 17.5
133.0 2-3 28 22.5
1397  C-2 22 17.5
139.7 3-4 37 30.0
1590 C-2 22 17.5
159.0 3-4 37 30.0
168.3 23 28 22.5
168.3 4-5 40 32.5
1937 23 28 22.5
193.7 4-5 40 32.5
2191 23 28 22.5
2191 4-5 40 32.5
2445 23 28 22.5
244.5 4-5 40 32.5
267.0 23 28 22.5
267.0 4-5 40 32.5
273.0 23 28 225
273.0 4-5 40 325
323.9 34 37 30.0
323.9 5-6 50 40.0
355.6 3-4 37 30.0
355.6 5-6 50 40.0
368.0 3-4 37 30.0
368.0 5-6 50 40.0
406.4 3-4 37 30.0
406.4 5-6 50 40.0
419.0 3-4 37 30.0
419.0 5-6 50 40.0
4572 45 40 32.5
457.2 6-7 65 50.0
508.0 45 40 325
508.0 6-7 65 50.0
5588 45 40 825
558.8 6-7 65 50.0
609.6 45 40 325
609.6 6-7 65 50.0
6604 45 40 32.5
660.4 6-7 65 50.0
.2 4-5 40 32.5
1.2 6-7 65 50.0
762.0 4-5 40 32.5
762.0 6-7 65 50.0

HanpsixeHue, B ceapHoM Luse < 50 H/Mm? npu yrnax
OTKINOHEHWS Harpy3ku OT BepTuKanu o 4°.

© o oo ©o

12.5
12.5
12.5
12.5
16.5
12.5
16.5
12.5
16.5
12.5
16.5
12.5
20.5
12.5
20.5
16.5
24.5
16.5
24.5
16.5
245
16.5
24.5
16.5
24.5
16.5
245
20.5
34.0
20.5
34.0
20.5
34.0
20.5
34.0
20.5
34.0
24.5
41.0
245
41.0
245
41.0
245
41.0
24.5
41.0
245
41.0
24.5
41.0

MpunBapHble NpoywWUHbLI ANs
0TBOZOB

(R=1.5DH)

Tunbi ot 41 06 13 go 41 76 16
Matepuan:

yrnepogucras cranb

L U AN
t

- 41 . 13 Smax
14 J =10mm
15 Y\ Smax

i \‘ 16 J =100Mm

‘ H

\

|

leey |

KoathpuLmeHTbl yMeHbLLEHNS
JOMyCTUMON Harpyski npm
MOBBILLEHWM TEMMEPATYPbI:

250°C 0.7 F gon. (80°C)
350°C 0.5 F gon. (80°C)

[aHHble 3akasa:
npuBapHas NpoyLUMHa Ans
otBoaoB R~ 1.5 DH
™mn41..1.

4.66



CoeauHuTenbHbIE NNACTUHbI
Tun 77

CoeanHuTeNbHbIE NNa-

CTUHbI ANA 06beaNHEHUs -
TPYOHbIX XOMyTOB TMNa 43
THnbI ¢ 77 09 39 go 7719 39 P AN
A% J
B

Mpm coenmHeHUM 2-x TPYBHbIX
XOMYTOB C NOMOLLbIO TUNa 77

BOCMNpMHUMaemMada Harpyska
MOXET ObITb yOBOEHa.

770939 4301190043 0959 D-5 25 65 0 08
771739 431019004317 59 3-6 34 70 90 12
[aHHbIe 3akasa: 771939 431919 00431959 4-7 46 90 105 24
coefnHnTenbHasa nnacTnHa
™mn 77 ..39

d @ Tmn 60

CoeauHuTenbHbIe nna-
CTUHbI ANs 00beAUHEHUs
TPYOHbIX XOMyTOB THNa 44
Ao 600°C

T™MNbIC7722.. 0077 T4..

O6o3HayeHve TMNa coegnHu-

TenbHbIX NNACTUH: Lndpbl 44 7722.007727.. 510 33 60 135 180 10-23

B 0003Ha4eHnn TUna oobeau- 7732007737 .. 5-30 88 70 140 225 11-32

HSIEMbIX XOMYTOB Heobxoaumo T741.007746.. 6-30 40 70 140 275 16-52
7761.007791. 7-50 45 20 190 325 31-78

Mpuwmep: 7797 .0077TT4.. 7-50 45 0 190 390 47-81

coeanHuUTenbHaa nnacTHa

Ans Tuna 44 66 38 — 77 66 38.

(D Mpu 3akase HeoBXomMMO yka3aTh
rpynny Harpy3ok [ns BepxHero
coeanHerus (tun 60).

[aHHble 3aKaza: :
coeauHuTenbHas nnacTuHa
™mn77.. .

rpynna Harpyskm ...
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OrpaHuuuTenu oTpbiBa AN XOMYTOBLIX ONOP
Tun 49

OrpaHnuuTenu oTpbiBa ans
| XOMyTOBOW OonopbI TMNa 49

- W‘T } _____ + _____ 4“ Tunbi ot 49 00 01 go 49 00 05

Matepuan:

| o |
A~ ‘—Fz ] nuTa t< 15mm : S235JR
l o nnuTa t > 20mMm : S355J2
4 I
nL al\
m‘i OOt ri' o . EERRREER]
- | Fx®
-— C — -
® CnepytoLLme KpaTKOBPEMEHHbIE
OTPbIBHbIE HArpy3kn oonycTumMbl
490001 490111 004917 11 35 15 23 8 8 6 3.0 0.1 ANA XOMyTOBEIX ONOD: ,
490001 4901123049 1412 3% 15 2 8 8 6 30 041 1:213132101 - g‘jgi}s ;;00/;
490001 4901257049 1125 35 15 23 8 8 6 3.0 0.1 varpyaKi o kéfanory A
490001 49 01 35 10 49 06 35 35 15 23 8 8 6 3.0 0.1 '
490001 4901451049 1145 35 15 23 8 8 6 30 0.1 @ Mpu UCMONb30BaHMY OrpaHIH-
490001 490155 o 49 09 55 35 15 23 8 8 6 3.0 0.1 Teneit B kKa4eCTBe HanpaBns-
490002 491913 p0 493213 55 32 35 17 12 12 4.0 0.3 IOLLIMX HY)KHO YLOCTOBEPUTHLCS,
490002 4916 14 0 4932 14 55 32 35 17 12 12 40 03 4TO Oopa 3aLLpLLeHa OT Bpallie-
490002 4913250049 3225 55 32 35 17 12 12 40 03 HIS BOKPYT 0CH TPYGbl. Fx - Make-
490002 4907 35 5049 32 35 55 32 35 17 12 12 40 03 ﬂ“"::":la’;;‘):jﬁe:“:" fr;yufj';a
490002 4913 45 10 49 32 45 55 32 35 7 12 12 40 03 it HarpMXEHIAN B CBAPHOM HISe
50 H/mm? ans cnyyas Harpyxerms
490003 4936 13 10 49 5145 80 45 55 22 15 25 5.0 07 H (yposers A/B). Mpeaonaraercs,
4900 04 4956 13 10 49 91 45 10 50 80 2 20 50 7.0 15 4TO OTPBIBHBIE HArPy3KM AEVCTBY-
490005 4997 13 1049 T4 45 115 50 85 22 25 60 8.0 19 10T OZIHOBPEMEHHO.

Mo 3anpocy MoryT 6bITb MOCTABMEHbI CrELUManbHble OrpaHnyUTeNy oTpbiBa And tuna 49 .. .. -SP

[aHHbIe 3aKa3a:
OrpaHNumMTENb OTPbIBA
™n 4900 ..
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WHCTPYKLMM MO MOHTAXY M JKCNIyaTauuu
Tunbl 42, 43, 44, 45, 46, 48

g

Tun42..17

Tun42...9

Tun 43

Tun 44, koHcmpykyus ¢ U-o6pa3Hbim
XomMymom

Tun 44, koHcmpyKyus co cmarnbHol
nosnocou

4.69

1 TpaHcnopTUpoBka U XpaHeHue

B npouecce TpaHCMOPTMPOBKM HEOBXOAMMO CrieauTb 3a
Tem, YyTOObI HN 0flHa XOMyTOBas onopa He Obina nospe-
*aeHa. Mpyu XpaHeH! Ha OTKPLITOM BO3AYXe HE0BX0AMMO
3allmLaTh XoMyTbl OT rPS3u 1 BOLbI.

2 CocTosiHMe Npu nocTaBke

Tpy6Hble xomyTbl LISEGA nocTaBnsoTcs roToBbIMYU K yCTa-
HOBKE, CO BCEMIN HEOBXOAMMbIMU BONTOBBIMM COEaMHE-
Huamu. [ins obecneyeHmst GomblUeit COXPaHHOCTI XOMYTl
MOTYT NMOCTaBNATLCS B YaCTUYHO COBPAHHOM BUAE.

3 MoHTax
3.1 TOpU30HTaNbHbIN TPYOHbIH XOMYT

Tun 42

JTOT XOMYT UCTIONB3YETCS B Ka4ECTBE FOPU3OHTANBHOTO
TPYBHOrO XOMyTa 1 NPUCOEAMHAETCS C MOMOLLBIO Faiiki C
konbLom Tuna 60. Mpy 3aTaruBaHm 6ONTOBbIX COBANHEHMN
HeobxoanMo 0becneynTb B3auMHyt0 NapannenbHOCTb
nonoBuH xomyTa. Heobxogumo 3akpenuTb 6onToBbIE
COBMHEHNS C NOMOLLBH KOHTPraex.

Tun 43

Mp1COeMHEHNE 3TUX TOPU3OHTANBHBIX TPYBHBIX XOMYTOB
OCYLLECTBNSIETCS C NOMOLLbIO OTAEMBHOO COBAMHITENb-
Horo TKdTa U raiku ¢ konbLom Tuna 60. Heobxoanumo
3apMKCHPOBATL LUTMETBI C NOMOLLBH NPELYCMOTPEHHbIX
LUNNMHTOB. B ocTansHoM, cneaoBaTh MHCTPYKLMAM A
Tina 42.

Tun 44, U-06pa3Hble XOMyTbl/ XOMYTbI U3 CTaNbHOM
nonocbl Ans Temnepartypbl Ao 600°C

3TV XOMYTbI COCTOST 13 BEPXHEN 4aCTW C COEAMHUTENb-
HbIM YLLKOM W HUKHEW YacTi, KoTopast, B 3aBUCUMOCTM OT
AManasoHa Harpy3ok 1 TeMneparyp, BbINONHEHa B BUaE
U-06pasHoro xoMyTa C MpoKnaaKoi unk B BUAE CTasbHOM
nonocsl. [py MoHTaxe, NpenBapuTenbHO COOPaHHAs HKHSIS
4aCTb CHUMAETCS NYTEM OTKPYUMBAHWS FAEK UMK BbIHUMAHWS
LWTCHTOB. BEpxHsst YacTb yCTaHABNMBAETCS CBEPXY Ha TPYy-
BY; k Hei MPUKAZbIBAETCS W 3aKPENMSETCS HKHAS YaCTb
nyTem NpuBIHYMBaHNS U-00pa3Horo XoMyTa Ui KpenmneHmst
cTanbHoit nonoc!. Mocne ycTaHoBKI XOMyTa Ha HyXHOe
MeCTo 6OMTOBbIE COEUHEHINS NNOTHO 3aTAMMBAOTCS.
U-06pasHble XoMyTbl (UKCUPYHOTCS C MOMOLLIO KOHTPraex,
a CTasbHble MOMoCkl XOMyTa — C MOMOLLBH NENECTKOBbIX
KOHTpLLiA0, NoAKnaablBaeMbIX N0 LECTUTPaHHbIE raiky.

Tun 44 pna Temnepatypbl Bbiwe 600°C

3TV XOMYTbI COCTOST U3 BEPXHEN YaCTH C COBANHUTENBHBIM
YLUKOM 1 UKCATOPOM M CTamNbHOM NMOMOCh! B ka4YecTBe
HIKHEN YacTu.

Mpyn MOHTaXE HEOBXOANMO CHSITb HUXKHIOKD MOMOCY 1 K-
CaTop MyTem BbIHUMaHIS pe3b00BbIX LUNUAEK U COEANHM-
TenbHbIX WTUATOB. lNocre NpUcoeanHEHNS BEPXHEN YacTy K
TAre (PUKCATOP 11 HIKHSS 1ION0Ca MOTYT BbITb MPUCOEAMHEHDI
obpartHo.

[lanee, OH1 NPUKPENNAHOTCS LUTUGHTAMM W Pe3bBOBbIMM LLMMTb-
Kamu. Bce CoefIMHEHNS! JOMKHbI ObiTb XOPOLLIO 3aTSHYTHI.

Moxmax muna 44 0nst memnepamyps! cebiwe 600°C

3.2 BepTuKanbHbie TPyOHbIE XOMYTbI

Tun 45

Mpn MOHTaXE 3TMX XOMYTOB HEOBX0ANMO 0BpaTUTL
BHUMaHKe Ha 10, YTobbl Ha 6ONTOBbIE COEAMHEHNS MEXTY
MonoBMHaMM XOMyTa Bbinu YCTaHOBNEHbI PACMOPHbIE
BTYnKW. Mocne 31oro 60NToBbIE COEAMHEHS [OMKHbI
BbITb 3aTAHYTHI ¥ 3a(UKCUPOBAHbI KOHTprakami. XomyT
MOABELUMBAETCS 38 BHELLHWE COEQMHNUTENBHBIE WTUETH,
KOTOpbIe (PUKCUPYIOTCA C MOMOLLBIO Lait® 1 wnnuHToB. C
MOMOLLbIO HATSXKEHWS TAM PEryNNPYETCs BbICOTa YCTAaHOBKM
1 obecneumBaeTes NNOTHOE NPUCOEANHEHIE XOMYTa K
ynopam Tpybonposoza.

BepmukanbHbiti mpy6HbIt xomym muna 45 ¢ coeduHumenbHbIMU
KOMNOHeHmamu



Tun 46

OTOT BepTMKanbHbIi TPYOHbI XOMYT NOCTABASETCS B
HecobpaHHOM BWAe, yNakoBaHHbIM B NONWITUNEHO-
BYIO MNEHKY.

Mpu MOHTaXe pekoMeHIYeTCs CHavana npycoe-
LVHUT K TAram Topuesble nuTtel (1) . 3T getanm
(hMKCHPYIOTCS B CaMOM HIbKHEM nonoxeHuu. Mocne
3TOr0 MOXHO MPUKPENUTL OAHY 3a ApYroit 0be
GokoBble nnuThI (2) . B criyyae Gonblumx XoMyToB,
MPOTUBOMONOXHY CTOPOHY HEOGXOAMMO BPEMEHHO
MOAAEepXM1BaTh.
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Tun 46

Mocne aT0ro BCTaBNATCA M NPUBMHYMBAIOTCS GonTa-
MM BepxHue NnuTbl (3) ANs YNopoB. Yanbl KpenneHus
TOPLEBbIX MNUT ¢ GOKOBLIMI (MKCHPYIOTCS MyTEM
PEryNNPOBKM U MNOTHON 3aTsKKM NpeaBapuUTeNbHO
COBpaHHbIX UKCUPYIOLLMX NNAcTUH @).

C NOMOLLIbI0 HATAXEHUA TAr perynumpyeTca BbiCoTa
YCTaHOBKN U obecneunBaeTcs NMOTHOE npucoeanHe-
HKe XOomyTa K ynopam pr6onpoaop,a.

Tun 48

OTOT BepTMKanbHbIil TPYOHbI XOMYT NOCTABASETCS B
HecobpaHHOM BuMAE, YNakoBaHHbIM B NOMMATUIEHO-
BYt0 nnexky. Mpexae Bcero, He06X0ANMO NoAroTo-
BUTb OfIHY 13 BOKOBbIX NAKT (5) NyTeM NpuUcoeamnHe-
HUs pe3bOOBbIX CTEPXKHEN (7).

Mpu MoHTaxe 06e 6OKOBbIE NNUTHI HafeBaTCS Ha
Liandbl 1 COBAMHSIIOTCA C Pe3bGOBLIMU CTEPXKHSMM.
Mpu 3TOM raiiki JOMKHBI BbITb TONBKO Crierka 3aTs-
HyTbl. B cnyyae ¢ 6onbLmMMM XOMyTami, KOMMOHEHTbI
Heo6X0aMMO BPEMEHHO NOANePXMBaTb.

Mocne aT0ro TopLieBble NNKTbI (&) MOXHO BCTaBUTL
CHW3Y B Nasbl 1 NPUKPENUTL K NOABELLEHHBIM

yacTaM. Yarbl KpenneHus TopLEBbIX NINT C
BOKOBbIMM (DUKCUPYIOTCS MyTEM PeryrMpoBKi 1
3aTAXKN NPeaBapuTenbHO COBPaHHBIX UKCHPYHOLLMX
nnacTuH (8). C NOMOLLBIO HATSHIKEHUS TS perynmpy-
eTCsl BbICOTa YCTAHOBKM 1 06eCneyYnBaeTcs NioTHoe
npucoeaMHeHNe XoMyTa K Liandanm.

4 MpoBepka U TeXHUYECKoe 00CnyXuBaHne
[OpU30HTanbHbIN TPYGHBIN XOMYT HAAEKHO (YHK-
LIMOHMPYeT B Ni0BbIX SKCMTyaTaLMOHHbIX YCIOBMSIX,
ecnu 6onToBbIE COEAMHEHIS XOPOLLIO 3aTsiHyThI. Mpu
HOPMarbHbIX 3KCMyaTaLMOHHbIX YCIIOBUSIX TEXHUYE-
ckoe obcnyxuBaHue He Tpebyetcs.

BepmukanbHbiti mpy6HbIl xomym

muna 46 ¢ coeduHUMENbHbIMU
KOMNOHeHmMamu

BepmukanbHbili mpy6HbIl xomym

muna 48 ¢ coeduHUMENbHbIMU
KOMNOHEHMamu

4.70



WHCTPYKLMM NO MOHTAXY M IKCNyaTauuu
Tun 49 XomyTOBbI€ OMNOPbI

1 TpaHCNOPTMPOBKA U XpaHeHMe 4 MpoBepka U TeXHUYECKOe 00CnyXuBaHue
B npouecce TpaHCMopTUPOBKM HEOBX0AMMO CneauTb  [1pu HOPMANbHbIX YCMOBUSX SKCMTyaTaLmm

3a TeMm, YTOObI HU OAHa 13 XOMYTOBbIX Onop He Obina  TeXHWYeckoe 06CJ'Iy)KI/IBaHI/Ie He Tpe6yech.
noBpexaeHa. an XPaHEeHMU Ha OTKPbITOM BO3ayxe

HGO6XO£|,I/IMO 3alniaTb XOMyTOBbIE ONOPbI OT IrPA3N

1 BOObI. .
2 CocTosiHMe nNpu nocTaBke

Xomymoasie onopb! A duamenmpos Ecnu He 6bIno cornacoBaHo MHOE, XOMYTOBbIE ONOpbI

mpy6 MeHbLIe20 pasmepa, LISEGA nocTaBnsioTcst B COBpaHHOM BUAE, FOTOBbI-

munei 49 ...1, 49 .. .2 6o Dy150 MW K ycTaHoBke. [insi obecneyenus apekTnBHOMN

OTNpaBK/ XOMYTOBbIE OMOPbI MOTYT NOCTABMATHCS B
yacTi4Ho cobpaHHoM Buze. B ntobom cryyae xomy-

TOBbIE OMOPbI NOCTABISIOTCS CO BCEMU HEOBXOAMMbI- Tund9. 1u49. .2
MI 6ONTOBLIMY COEAMHEHNSIMU.

3 MoHTax

Tun 49

XomyToBble onopsl LISEGA sBnsitoTcs ckonb3sawmmu
onopamu, koTopble (huKeUpyrTCs Ha Tpybonpoeoge
3a CYET HaTshkeHUs xomyTa. pu MOHTaxe BaxHO,
Xomymoebie onopsi st CpedHUX U 4T0ObI OCHOBaAHME XOMYTOBOW OMOPbI MOMHOCTLH CO-

6bICOKUX memnepamyp, rpuKkacarnoch ¢ NoaoMOPHON NOBEPXHOCTLIO W MOTTIO
munbi 49...3,49 .. 4,49...5 BecnpensaTCTBEHHO CKOMb3UTh N0J BO3AENCTBUEM
BOZHUKAIOLLMX YCUITHA,

Tun49...3u49.. 4

Mpu HeOBXOAUMOCTH, HIXKHWE YacTV MOTYT BbiTh
NpuBapeHb! K NOA0NOPHO NMOBEPXHOCTY.

B 3aBMCIMOCTM OT BbICOTbI OMOPbI, AnaMeTpa Tpyobl,
BOCTIPUHIMAEMON Harpyaku 1 paboyelt Temnepary-
Pbl, UCNOMb3YTCA pasHble KOHCTPYKUMK. Mpu 3TOM
Heo6X0aMMO YUMTbIBATL CMEMyHOLLE aCTETbI:

€& 2  Tnui49..1ud9.2

3Ta KOHCTPYKLMSt XOMYTOBOIA OMOPbLI COCTOUT 13
[JBYX MOMOBWH, yCTaHaBNMBaeMbIX C 06eNX CTOPOH
Tpy6bl. 3arHyThie yrnom kpas hopM1pYIOT OCHOBA- Tun49...3,49..4u49..5
HWe onopbl. B HUXHER YacTy NONOBUHBI XOMYTOBOW
Xomymoeas onopa muna 49 co OMopbI NAOTHO MPUBMHYEHbI APYT K Apyry Gontamu.
cKonb3ALeli NodnoXKoii BepxHee 6oNTOBOE COEAMHEHME CMYXMT A4S HATS-
KEHWSI XOMYTa, NpefoTBpaLLast Npockanb3abiBaHue Ha
TpybonpoBoae.

Tvnbi49...3,49...41n49...5

OcHoBaHMe XOMYTOBOW ONOpbI NPEACTaBSET coboi
KECTKYIO ONopy, Ha KOTopyto knagetcs Tpyba. Bepx-
HsiSt NONOBKHA 0DECMeYNBAET HATSHKEHME XOMYyTa U
ee HeobXoaMMO Tyro 3aTsHyTb GonTamu.
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KaTkoBble onopbl, ceanoBuaHble onopbl
W HU3KOTEMNepaTypHbIe 30NIMPOBaHHbIE
onopbl
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KaTkoBble onopbl U ceanoBuaHbIe onopbl
Tunbi 51, 52, 53, 54, 55

Tpy6onpoBoakl, npono-
XEeHHbIe FOPU3OHTANbLHO

Ha GonbluKe paccTosHUSA,
¢ukcupyrotca ¢ noMoLLbLI0
NOABWXHBIX U HENOABUXKHbIX
onop. Yto0bI TpeHue npu
nepemeLieH!M, BbI3BaHHOM
TeMmmnepaTypHbIM paclumpe-
HueM, 6bIn0 HeGonbLINM,
OMOpHbIE Y3Nbl KOHCTPYU-
pytoTCs B BUAE POSMKOBbIX
UNK CKOMNb3SALLMX ONop.

OnTMManbHbIM peLieHnem
Ans Tpy6onpoBoaoB ¢
GonblKMMK guameTpamu

1, 0COOEHHO, NoABEepPKEH-
HbIM BbICOKUM Harpyskam,
BbI3BaHHbLIM MacCcoM XuUAKOW
cpenbl M BECOM U30NALUM,
ABNAKTCA KaTKOBbIE ONOpbI
C BbICOKOI HecylLueli cnocoo6-
HOCTLI0, GONbLION HageX-
HOCTLIO M Ype3BbIYalHO
HU3KUM COMPOTUBIIEHNEM
TPEHMUIO.

5.1

CraHgapTHble KaTkoBble ONopbl U

ceanoBuaHble onopbl LISEGA

OTU KOMMOHEHTLI MPEAOCTABNAIOT NOAXOAALLEe CTaHAAPT-
HOe peLLeHe ANs LWMPOKOro A1anasoHa NpuMeHeHui B
pamkax rpynnbl NpOAYKToB 5.

[Jinst ipuMeHeHWst 3a paMkaMy CTaHAAPTHONO ManasoHa
MOTYT BbITb MPETIOKEHbI CTIELMasbHbIE KOHCTPYKLMM.

KOHCprKTMBHbIe 0C00EHHOCTH M UCTONHEHME
[pu KOHCTPYMPOBaHNI CTAHZAPTHBIX KOMMOHEHTOB 0c0B0e
BHUMAHWE YENseTCs NPaKTUECKUM TPeBOBaHMAM.

Briarofapst LMHKOBaHMIO KOHCTPYKLVS KATKOBbIX OMOp
ONTVIMAITbHO 3alLyLLEHa OT KOPPOUM.

Ocv POnVKoB M3roTaBMMBAKITCA U3 aYCTEHUTHONO MaTepua-
na 1 06naaatT NonMpoBaHHOI NOBEPXHOCTLH. B kauecTae
POMVKOB [ ONOP MPUMEHSIOTCS BTYNKW, CAENaHHbIE 13
KOMMo3uTa Ha 0cHoBe TednoHa 1 6poH3bl. OHI He TpebytoT
TEXHUYECKOro 0BCMyX1BaHWUS 1 0BNAAAKT COCOBHOCTBIO
becnepeboitHo pabotatb 6e3 cmaski. BypTuku Ha BTynkax
MUHAMU3MPYIOT 3(DEKT HAYaNbHOTO TPEHUS MpU Nonepey-
HOW Harpy3ke.

Ocy pommKoB XeCTKO 3apuKCUPOBaHbI B CPEAHEN YacTy
OCHOBAHWS KaTKOBbIX OMOP C ABYMSI LMANHAPUYECKAMM
ponvkamu. CreLmanbHble KpenexHble Mpucnocobnexns Ha
BokoBo ckobe He TpebytoTcs.

Ponuky npou3BOASTCS U3 YrNepOANCTON CTanm MoBbILLEH-
HOWM MPOYHOCTM. VX MOBEPXHOCTY CKONbXEHUS 0bpabaTbiBa-
H0TCS MEXaHUYECKH.

B oTBEpCTUSX OCHOBAHMS NpesyCMOTPEHbI MPOpes AN
PErynupoBKi GOKOBOTO CMELLEHUS OTHOCUTENBHO aHKEPHBIX
bonTo Ha obbekTe. 3HaueHuns BbicoTbI (paameps E) B npe-
[enax OfHO rpynnbl Harpy3Kkin SBNSOTCS OAMHAKOBLIMI Kak
ANS KATKOBbIX ONOP C KECTKO 3aKpenneHHsIMI ponukamy,
TaK ¥ 4ns onop ¢ NonepeyHo nepemeLLaeMbIMin PONuKamu.

[laHHble 0 KayecTBe MaTepuana, Hopmax, pacyeTax v ceap-
Ke cogepxarcs B TexHu4eckux yenosusx, cTp. 0.9 1 0.10.

Mpon3BoACTBO U XpaHeHHe

AchchexTrBHOE CEpUtHOE NPOM3BOACTBO 1 XpaHeHHe s
BOMbLUMHCTBA KOMMOHEHTOB 0DECMEYMBAETCS C MOMOLLbIO
CTaHpapTU3aLym. B cnyyae ¢ MHaMBIaYanbHLIM Mpoua-
BOJICTBOM WFW U3rOTOBMEHNEM MarEHbKUMY NapTUSIMM,
COBPEMEHHast NOTUCTUKA 3aka3oB obecreunsaeT ObICTpoe
MPOV3BOACTBO ¥ JOCTABKY.

TexHuyeckue XapaKTepPUCTUKKN KaTKOBbLIX Onop:

CONpPOTUBMEHME KaueHMIO PONIUKOB — MaKe. 4%

B CONPOTUBMNEHME PONIUKOB NPU NOMepeyHOM
nepemewLieHnu — Makc. 4%

®  JYana3oH Temnepatyp npu HOMUHANLHON
Harpy3ke o1 - 30°C go +80°C

®  fonycTumas nonepeyHas Harpyska 35%
0T HOMUHAMNLHOW Harpy3Ku

®  fonycTumas Harpy3ka Ha oTpbiB 10%

OT HOMMHANBHON Harpy3Ku

e
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CneyuaribHasi cednogudHasi onopa muna 54 ¢ kamkogoli onopoli ¢ AgyMs YUIUHOPUYECKUMU POTIUKaMu muna 53 U 0zpaHuyumensMu ompbiga muna 55
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KaTtkoBble onopbl

KaTkoBble onopbl MOryT ObITb 3aKpenneHbl C NOMo-
b 00bIYHbIX 6ONTOBLIX COEANHEHNIA UMK npusape-

Hbl K OMOPHOW NOBEPXHOCTU. B 06oux cryyasx onop-
Hasl NnuTa JOMXHA NexaTb POBHO Ha MOBEPXHOCTU.

OTBepCTMﬂ noA aHKepHble 6onTbl N03BONSAOT BblpaB-
HMBATb NMOMOXEHNE onopbl B Nonepe4YHoM Harnpas-
NeHnn npu HeBObLIOM OTKMOHEHMM NOMOXeEHUs
adHKePHbIX GonTos.

CeanoBugHbie onopbl

MocTaBnsieMble CeNOBUAHbIE OMOPbI A4S NpUBapKU
obpaboTaHbl He NPENsATCTBYIOLLEHA CBAPKE FPYHTOBKOM,
obecreynBatoLLen 3aLuTy oT KOppoaun (CM. TexHnye-
ckie xapakrepuctuki, ctp. 0.10 n 0.11).

CepnnoBuaHbIe ONOPbI C XOMyTamu NOCTABNAKTCS B

rOTOBOM Anst MOHTaxa Buae. Heobxoammo obpatuts
0coboe BHMaHWE Ha NocaaKy ¢ cobriogeHem Tou-
HbIX pa3MepOB U JOCTATOYHYIO 3aTSHKKY XOMYTOB.

OrpaHuuuTtenu oTpbiBa

I'IpM yCTaHOBKe OFpaHVILWITeJ'IeIZ OTpbIBa HeOﬁXOLlVIMO
y6e,ElI/ITbCF|, YTO 3a30p Mexay ponukamu u orpa-
HUYNTENAMM OTPbIBA ABNAETCA JOCTATOMHbIM ANA
HOpPManbHOro ABMXeHWs B npeaenax Bcero amManaso-
Ha nepemMeLleHns.

Wx ocobas KOHCTPYKLMA U Ka4eCTBO Npon3Bog-
cTBa obecneynBaoT cnegyiouime npeMMmyllecTea
Mpu NCNOJIb30BaHUK:

m  noaaepxaHue MUHUMaNbLHOro CONpoTMBIe-
HUA KavyeHuio (Makce. 4%)

m  (haKTMYecKoe BOCNPUATHE NONepeyHo Ha-
IPy3KW KaTKOBLIMM OMOPaMM C ABYXKOHYCHbIM
¥ ABYMS LMIIMHAPUYECKUMU ponnkamu (35%
OT Harpy3ku Ha ornopy)

m  BCs Harpy3ka Ha onopy MOXeT BOCMPUHU-
MaTbCsl OAHMM POJIMKOM B KaTKOBOIA OMope ¢
ABYMS LIUTUHAPUYECKMMU POTIMKaMM

m  BocnpuaATne BO3IMOXHOIo nonepevyHoro
nepemMelleHnA B KOHCTPYKLUMAX C NOABUXHbIM

B nonepe4yHoOM HanpaBfieHUN POJIUKOM

m  HajexHas u npocTas KOHCTPYKLUA OrpaHNyu-
Tenel oTpbIBa

m  CeanoBuaHbIe ONopbl YNyyWwaloT pacnpeaene-
HWe Harpy3Kku Ha CTeHKn TpyGonposoaa

m  KOHCTPYKLMS CEANOBULHOI ONOPbI MUHUMMU-
3upyeT Tennonepegavy

m  3aluTa OT KOPPO3uu C NOMOLbLI ropavero
LMHKOBaHUA BCEX KaTKOBbIX onop

m  3Kcnnyatauus 6e3 TexHUYeckoro
obcnyxuBaHusa

m  OCU POJZIMKOB U3 Hep)KaBelou.\eﬁ cTanu

m  BTYNKM U3 KOMNO3MTa Ha OCHOBe TedhrioHa n
OpoH3bI

m Oonbloii Anana3oH AMameTpoB ANis onop
(DH 60MmM - DH 1350MmMm)

m  Oonbluve BOCAPUHMMAEMbIE Harpy3ku
(makc. Harpy3ka Ha onopy — 120 kH)

m  ManeHbKue 3Ha4eHUs BbICOTI
(cm. pasmep E B Tabnuuax Bbi6opa)
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KaTkoBble onopbl
Tunbi 51, 52

KaTkoBble onopbl ¢
LMNMHAPUYECKUM POSTUKOM,
TMnbl oT 51 08 19 go 51 3519

M0BEPXHOCTb: FOPAYEOLIHKO-
BaHHas o

=

o [
| T
[aHHbIe 3aka3a: kaTkoBas
onopa C LW HOPUYECKAM
POSIMKOM TUNa 51..19 510819 8 90 70 80 50 35 60 20 10 5 1.2
5116 19 16 120 100 100 60 55 75 24 12 6 24
513519 35 145 120 130 85 60 95 26 14 10 55

KaTkoBble onopbl ¢
[OBYXKOHYCHbIM POJIMKOM
T1nbl o1 52 04 19 go 52 3519

[ToBEPXHOCTB:
ropsYe0LMHKOBaHHAS

(D E=1.064xR +x

AanHble 3akasa: 5204 19 4 27-100 105 90 70 8 160 55 70 20 10 4 54 18
kaTkoBas onopa ¢ 5208 19 8 84-130 135 100 85 153 202 75 75 20 10 6 64 33
ABYXKOHYCHbIM POIIKOM 521619 16 110-165 165 120 100 191 250 90 90 24 12 8 74 54
Tmna 52 .. 19 523519 35 136-230 230 160 135 247 347 130 120 26 14 12 102 14.0
KaTkoBble onopbl ¢ _ A
LBYXKOHYCHbIM POJIMKOM \ S I .
(c nonepeyHbIM nepemeLue- ! :

| ; a
Huem) Tunbi ot 52 04 29 no nepeteLeHe 50Mm L P S

' |

523529 T

IMoBEPXHOCTb: rOPSYEOLIMHKO-
BaHHas

() E=1.064xR +x

[aHHble 3aka3sa:

kaTkoBas onopa ¢ 5204 29 4 27-100 155 90 70 83 160 105 70 20 10 4 54 20
ABYXKOHYCHbIM DOJINKOM 520829 8 84-130 185 100 85 153 202 120 75 20 10 6 64 36
(C nonepeyHbIM NEpEMeLLEHUEM) 57 16 29 16 110-165 215 120 100 191 250 140 90 24 12 8 74 60
vna 52 .. 29 523529 35 136-230 280 160 135 247 347 180 120 26 14 12 102 155
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KaTtkoBble onopbl ¢ ABYMS
LMNUHAPUYECKMMMU ponnKamu - Tun 53

KatkoBble onopbl ¢ AByMSi
LMAMHAPUYECKUMU PONU-
Kamu

Tunbl ot 53 08 19 o 531219

[oBEPXHOCTb:
ropsi4eoLHKoBaHHast

@ E=1.064 xR +x

5308 19 8 30-190 210 190 80 65 72 242 140 60 20 10 5 40 25
5316 19 16 85-310 310 285 100 90 135 375 230 75 24 12 6 45 55 HaHHble 3akasa:

533519 35  175-440 420 370 130 110 240 520 320 90 26 14 10 53 140  KkaTkoBas onopa c AByMA
5360 19 60  250-520 490 430 150 135 329 615 370 100 31 18 12 63 230  LMIMHAPUYECKAMM pOnMKamu
531219 120  400-675 620 525 180 165 495 785 460 115 31 22 18 70 480 TMna53.. 19

KaTtkoBble onopbl ¢ ABYMS
LUMNUHAPUYECKUMU PONUKa-
MM (C monepeyHbIM nepeme-
LieHneM)

TinbI o1 53 08 29 po 53 12 29

nepemelLieHIe s = nepeme-
LieHme TpyBbl B NOMEPEYHOM

HanpaslieHnn
[ToBEPXHOCTb:
ropsi4€0LMHKOBaHHas
=-C
A+ nepemeLLeHve s
® E=1.064xR+x
@ Mepemeluerme s = 100...600mm.
@ Touka chuKcaLym LieHTpa npu
5308 29 8 30-190 260 210 50 10 72 242 145 165 65 60 5 40 6 0.6 nepemetlexum s = 300mMm.
531629 16 85-310 350 300 S50 12 135 375 160 185 90 75 5 45 10 0.6
533529 35  175-440 475 410 60 14 240 520 215 245 110 100 6 53 23 1.0 [aHHble 3aka3a:
536029 60 250-520 530 465 70 18 329 615 250 290 130 120 8 63 35 1.0 KaTKoBas! OMopa C ABYMS
531229 120  400-675 700 635 80 23 495 785 315 360 160 145 10

7070 A7 yunuHgpreckumu ponvkami (¢
nonepeyHbIM nepemeLLeH1em)
™n 53 .. 29
CS=..MM
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[puBapHbIe cepgnoBuaHbIE onopbl, TUN 54
CepnosugHbie ONoOpbI C XOMyTaMu, TUn 54

MpuBapHble cegnoBuaHble
onopbl TR g
Tunbl ot 54 06 19 go 54 81 19 o /C
i ‘ ot DH 508 \ ¢
&

Marepuan:
nnet s < 15mm: S235JR
et s = 20mm: S355J2

[loBEPXHOCTL:
He NpensTCTBYIOLLAs cBapke
rPyHTOBKa

540619 14 60.3 80— 180 3.0 3 14 - 35
@ Harpyska npi Temnepatype 540819 14 76.1 90-190 3.0 3 15 - 37
Tpy6onposoaa < 150°C 540919 14 88.9 95-195 3.0 3 15 - 38
5411 19 1.8 114.3 110-210 3.0 3 15 = 40

@ MuHumansHas TONWWHa ceapHoro 54 1419 4.0 139.7 120 - 220 3.0 4 20 - 50
WwBa (He COBNaAaeT C NOHATVEM 541719 4.0 168.3 135-235 3.0 5 30 - 65
karer) 541919 5.0 193.7 150 — 250 3.0 5 30 - 68
542219 8.0 219.1 160 — 260 4.0 6 40 - 80

542719 12 273.0 190 - 290 40 10 67 - 135

543219 20 323.9 215-315 40 12 96 - 18

543619 20 355.6 230 - 330 40 12 10 - 18

RaHHble 3aKasa: 544119 38 406.4 255 - 355 5.0 15 13 - 25
npuBapHble ceanoBnaHble 545119 50 508.0 325-415 5.0 10 10 - 16
onope! 546119 65 609.6 375- 465 5.0 12 12 - 21
™n54 .19 547119 100 711.2 430 - 520 6.0 15 16 - 26
R= .MM 548119 120 812.8 480 - 570 6.0 20 19 - 33

CegnoBugHbie onopbl ¢
XOMyTaMu
TMnbl oT 54 06 29 go 54 81 29

[MoBepXHOCT: 110 1 406 4

rOpSYEOLMHKOBaHHAS
=300 —
Tpybonpoeoga < 150°C
54 06 29 14 60.3 80 - 180 40 3 25 - 48
5408 29 14 76.1 90 - 190 40 3 28 - 58
5409 29 14 88.9 95-195 40 3 31 - 60
541129 18 114.3 110-210 50 3 50 - 70
541429 40 139.7 120 - 220 50 4 60 - 90
5417 29 40 168.3 135235 50 5 70 - 12
5419 29 5.0 1937 150 — 250 50 5 80 - 13
542229 8.0 219.1 160 - 260 50 6 90 - 15
5427 29 12 273.0 190 - 290 60 10 15 — 20
543229 20 323.9 215315 60 12 19 - 26
54 36 29 20 355.6 230-330 60 12 21 - 30
PaHHble 3aKasa: 544129 38 406.4 255 - 355 70 15 30 - 40
CEANOoBKAHBIE ONOpbI C 54 5129 50 508.0 325-415 70 10 32 - 38
XOMyTamu 546129 65 609.6 375 465 90 12 63 - 72
™7n 54 .. 29 547129 100 7112 430 - 520 90 15 75 - 86
R=  uM 54 8129 120 812.8 480 - 570 90 20 84 — 98
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TpyOHbLIN NOTOK C XOMyTamu, TUN 54
OrpaHnyuTenu otTpbiBa, TUN 55

54 06 39
5408 39
5409 39
541139
5414 39
5417 39
54 19 39
542239
54 27 39
54 32 39
54 36 39
544139
54 5139
546139
547139
54 8139

5508 19
551619
553519
556019
5561219

an

0.8
1.2
{£5
4.0
4.0
5.0
8.0
10
15
20
35
40
60
80
100

530819
531619
533519
536019
531219

60.3

76.1

88.9
114.3
139.7
168.3
193.7
219.1
273.0
323.9
355.6
406.4
508.0
609.6
711.2
812.8

226
335
455
560
700

34
41
48
62
75
90
102
116
143
170
188
214
264
317
370
421

o o OOl Ol Ol O W W

—- o A o o
OO OO O o

100
130
150
180

1.7
20
2.6
47
54
5.9
6.6
75
"
14
16
24
28
56
68
75

30-190
85-310
175-440
250 - 520
400 - 675

Tpy6Hble NOTKKU C XOMyTamy,
Tunbl ¢ 54 06 39 no 54 81 39

[1oBEPXHOCTb:
ropsi4eoLHKoBaHHast

[aHHbIe 3aKa3a:
TPYOHbIA NOTOK C XOMyTamm
™n 54 .. 39

OrpaHuumTenu oTpbIBa,
TinbI ¢ 5508 19 no 551219

[MoBepXHOCTB:
ropsYEOLMHKOBaAHHAS

[JaHHble 3akasa:
OrpaHNumuTENb OTPbIBA
™mn55..19

ANs cneypanbHbIX CeanoBua-
HbIX OMop

™mnb4...9

R=..mMm
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IpedsapumertbHo cobpaHHble u3osu-

HuskoTemnepaTypHble
n3onmpoBaHHbie onopbl HIPAC®
Tun 56, 57

posaHHbIe 0nopbI mpybonpogoda

CneyuarnbHasi KOHCmpyKyus onsi @
1625.6mm

5.7

80
100
130
150
180
200
250

40/40
50/50
50/40/40
50/50/50
50/80/50
50/100/50
75/100/75

OI'IOpr anda npumeHeHus B

yCNnoBKAX HU3KMX TeMnepaTtyp

LISEGA npegnaraeT nonHyto nporpammy npoums-
BOZCTBA M30MMPOBAHHbIX OMop TPyOONpOBOAOB AN
BCEX BIZOB HU3KOTEMMEPATYPHbIX TPyOONPOBOAOB.

A nagenms 06bI4HO MCMONb3YHTCS B MPOM3BOACTBE,
TPaHCMOPTMPOBKE W PacrpeeneHiny CKIDKEHHbIX ra3oB.
K HumM MoxeT oTHOCKTLCS MponaH 1 ByTaH (CHT), MeTaH
(CIr), aTuneH, a3oT, aMmuaK 1 1.4,

W3onupoBaHHsle onopl Tpybonposogos LISEGA cTaHaap-
TU3MPOBaHbI 1 CKOHCTPYMPOBaHbI B COOTBETCTBIM C 0OLLe-
MPU3HAHHBIMIA MEXAYHaPOAHBIMI TEXHUYECKAMM HOpMaMK
1 npasunamu. OHM 0XBaTbIBAKOT Aana3oH MaMeTpoB Tpyo
ot DH 21.3 Mm 0 DH 965.2 MM € TONLLMHOM 130MSILMK OT
25 mm 80 250 mm. Onopbl U3roTOBNEHBI M3 MaTepHaros,
MOAXOAALMX NSt YKa3aHHbIX Harpy3oKk 1 Temnepatyp
(remneparypa cpegbl fo -196°C).

Matepuan usonsauuu

Marepuan cTaHzapTHbIX U30MMPOBaHHbIX Onop TpyGonpo-
BOZI0B CA1ENaH 13 OTHECTOWKOW NONWYPETaHOBON NEHbI C
BbIcoKoW nnoTHocTbio (HD-PUF) n cocTaBnseT HeoTbemne-
MYH0 YacTb U3onsLmm Tpyo.

MpoussoacTeo usonsuun HD-PUF

W3onsuun Ha ocHose HD-PUF oTnnBatoT B MOLUHbIX
npecc-hopmax npu cobiofeHn CTPOTMX YCIOBUI B OTHO-
LUEHWN TEMNEPaTYpPbI W BNaXHOCTU BO3AyXa. JTOT NPOLECC
ofecneunBaeT HeM3MEHHOCTb Pa3MEPOB, a Takke YeTkne
KOHTYpbI KPaeB, KOTOpbIE MIOTHO NPUMETaT K CMEXHON
u3onsumm TpybonpoBoga Ha 0bbexTe.

[inst oGecneyeHms Hen3MeHHOCTU (oMbl OTAINTbIE
W3enNs XpaHsTCs B TEYEHNE ONpeaeneHHoro nepuoga Ans
oTBepaeBaHns.. [Ins BbICOKWX TOMLMH U30NALMM NpesyCcmo-
TPEHbI CTYNEHYaTble CThIKW NS COBANHEHNS CO CMEXHOM
usonsuven. ToT cnocod, TaKke M3BECTHbIN Kak «coeau-
HeHve BHaXNecTKy», 0becneunBaeT HaexHoe B3anmMo-
MPOHMKaIOLLLEEe COBANHEHME KAKAOrO CMOst U NepekpbIBaeT
npsiMOit NyTb Nepeaady Tensa OT NOBEPXHOCTM U30MALMN K
MOBEPXHOCTY TPYObI.

CTyI'IquaTbIe CTblIKM BbICTYNAKT Ha 25MM B ONUHY, HO
MOTYT U3roTaBnNMBaThCA NOA 3akas C annHoi 50 mm. Usong-
L|VI0HHbIl7I neHomarepuan ¢ TOJ'ILI.[I/IHOI7I 00 50 Mm u3rotasnu-
BAETCA B BIAE OAHOCNONHOM KOHCTPYKLK bes3 CTyNeHekK.

A30n5LMOHHbI NeHoMa-
Tepuan ¢ TonLmHol ot 80
mm a0 100 Mm narotasnu-
BaeTCs B BiAE OIHOCMONHON

KOHCTPYKLM C BbICTYNaOLMMA
CTYNEHSAMM C KAXXZO CTOPOHbI.
[insi TvNa 56 M30NALMOHHBIM NeHoMaTepuan ¢ TONLLMHON
130 MM 1 BbllLE M3rOTABNMBAETCSA B BIUAE ABYX CMOEB C
ABYMS CTyneHsMu. [Ins BOCNPUATUS Harpy3ku B Onopax ¢
ocesbIM yniopom Tuna 57, HD-PUF n3onsuws BeinonHeHa
0[IHOCIOMHOM.

Kak ogHocnoiHble, Tak 1 fgyxcnoiHble HD-PUF usonswum
BKMIOYatOT B Ce651 CTyNeHYaTble NPOAOMbHbIE CThIKA. [pu
MOHTaXe Heobxoanmo BbiaepxaTb Tpebyemblii 3a30p B
CTblKe, 4TOBLI 06ECIEUUTh HaEXHOE YCUNUE NMpUKaTHs
n3onsLum k Tpybe. NMocne MoHTaxa NPoAoNbHbIE 3a30pbl
3aMONHSIOTCS MAKAM U30NSILIMOHHbBIM NEHOMATEepHanom.
Cvna 3axuma, kotopasi 00ecneunBaeTCs ¢ NOMOLLbIo Bon-
TOBOIO COEQMHEHWS C TapenbyaToil NpyXvHOM, NpeaoTBpa-
LLAeT npockans3biBatie TpyObl BHYTPY U30NSILIM OMOpbI.

MNneHka 13 napou3onuUpytoLLEr anoMUHNEBON (oMb
NPUKPENnAEeTCs Ha HapyxHyto nosepxHocTs HD-PUF
W30NsALMKM Ha 3aBOZe-M3roToBuTENE. Mapousonsuus
nepeKpbIBaET NPOAONbHbIE CThIKM W FEpMETU3MPYETCS Ha
0fbexTe Npy NOMOLLM CieLManbHOt NapoHeNPOHIULLaeMoN
WN30NSLMOHHON NEHTLI. HenocpecTBEHHO Nocne YCTaHOBKM
W30NMpOBaHHON onopb TPYOONPOBOAa BCe HapyXHble
nosepxHocTv HD-PUF n3onsiymn LomkHb! BbiTb 3aLyLLeHb!
OT Bnarv. [insl 370/ LieNnk 1CTomb3yeTes HU3KoTeMNepaTyp-
HO€ 3M1aCTOMEPHOE MOKPLITUE.

JocTynHbl Tpu cTaHgapTHbIx Tuna HD-PUF usonsumm ¢
LIBETOBO/ MapKMpOBKOIA MNOTHOCTY NS pa3HbIx TpeboBa-
HUA NO Harpyake.

160kr/mM® - XenTbin
224xr/m® - KpacHbIi
320kr/mM® — 3eneHblit




Ocobble npenmyuiecTBa HU3KOTEMNEPATYPHbIX
usonupoBaHHbIX onop HIPAC®

W3onupoBaHHas onopa Tpy6onpoBoaa
CTaHaapTHble M30MMpoBaHHbIe onopsl TPyOoNpoBoLoB
LISEGA ckoHCTpympOBaHbI TaK, HTO MPUKUMAITCS K
TpybonpoBody nocpeacTBOM HONTOBLIX COEANHEHNI C Ta-
penbyaTon NpyxuHo. Koxyx onopel, B KOTOPbII 3akNyeHa
HD-PUF n3onsiuus, 13rotanueaeTcs, B CTaHAapTHOM uC-
MOMHEHMH, U3 FOPSYEOLMHKOBAHHOI YrNEPOANCTON CTanm.

Tunbl maTepuana, ceapka u 06paboTka NOBEPXHOCTY
COOTBETCTBYIOT TeXHUYeCKUM HopmaTuam LISEGA. Kom-
nnekcHas cuctema koHTpons kavectsa LISEGA npumens-
€TCs KaK Mpy NPOM3BOACTBE, TaK U NpW NpeaBapUTEnbHOM
cbopke onop TpybonposogoB. MeToauky NpoBeaeHws:
MPOBEPKX U MCMbITaHNiA COOTBETCTBYIOT HEOOXOAUMbIM
HOpMaM.

©

W3onsuus HD-PUF co cTyneryatbimu
NPOAOMbHBIMM CTbIKAMM U CTYNEHYATbIMM
TOPLEBbIMM MOBEPXHOCTAMM

CTarnbHOM KOXyX

METaNMYECKUIN 3aLUTHbBIA NIUCT

HonToBOE COEAMHEHWE C TAPENbYaTON NPYXMHOM

©®ee

napou3onsLust

CraHpapTHble 130MMpoBaHHble ONopbI TPybonpoBoAoB
LISEGA cHabxeHbl noapoBHbIMI MHCTPYKLMSIMI O MOHTa-
Ky. Kaxpast onopa uMeeT YeTkyto MapKUpOBKY B COOTBET-
CTBUN C cucTemon 06o3HaueHms Tuna LISEGA. B obbem
MOCTABKY BXOAAT MATKUI M30NSALMOHHbIA MeHoMaTepuan
[N51 3aM0NHeHINs 3a30POB 1 cnewyanbHas NapoHenpoHuLa-
emast fieHTa NS repMeT3aLmm CTbIKOB, lONONHUTENbHbIE
maTepuanbl Ans MOHTaxa Ha 0GbeKTe, Takue Kak HU3KoTeM-
nepaTypHbIe Key 11 repMeTUky, NOCTaBNSIOTCS MO 3anpocy.

A30nmpoBaHHble onopbl Tpydonposoaos LISEGA nonHo-
CTbl0 MPeABapUTENBHO COBPaHbI U NOCTABNSHOTCS B Hafe-
KalLeit ynakoBke AN 3aLLyTbl IOBEPXHOCTM OT NOBPEXaE-
HIS 1 BRIar B NPOLIECCE TPaHCMOPTUPOBKY 1 XpaHEHHS,

Pacqem cneyuasnbHOU KOHCMPYKUUU
MemodOM KOHEYHbIX 31eMeHMos

CmaH0apmHas u30/1uposaxHas onopa
mpybonposoda muna 57

[MpedsapumernbHO cobpaHHble U30MUpo8aHHbIe ONOPbI

5.8



5.9

Tun56....G3

Tun 56 .... G4

KoHcTpyKums

Tun 56 npeacraensieT coboil CTaHAAPTHYHO TENNOU30NMpoBaH-
Hyto onopy TpybonpoBOaa 1 BBINOMHSET (PYHKLIVID CKONb3ALLEN
1Nk HanpaensioLLer onopbl. KOHCTPpYKUWA Tvna 57 aHanormiHa
KOHCTPYKLWM TMNa 56, HO OHA MPUMEHSIETCS B Ka4ECTBE HEMOA-
BVKHOM B OCEBOM HaNpaBeHUM Onopbl, KOTOPast BOCTPHHY-
MagT MOBBILLEHHY0 OCEBYHO HAMPY3KY C MOMOLLIbHO YMIOPHBIX
KoneLl. YnopHble korbLa Ha Tpybe COCTOST M3 iByX MonyKoneLl,
KOTOpble CBApVBAIOTCS Ha MECTE W 06pasytoT OAHO KOMbL.
KonbLia, KoTOpble MOryT NepemeLLaTses no Tpyoe, huKkeupytoT-
Cs1 C MOMOLLIbHO YTIOPOB, NpUBapUBaeMbiX K Tpybe.

MpenmyLLEECTBOM 3TOW 3araTeHTOBaHHOM KOHCTPYKLMM SBNSET-
CS1 BO3MOXHOCTb (hUKCALM 30NMPOBAHHOI Onopbl Ha Tpybe
riocre ee OKOHYATENbHOrO BbIpaBHIBaHKS. HeT Heobxogumo-
CTI pa3bypaTh CYLLECTBYHOLLYHO MMM Y)KE CMOHTUPOBAHHYHO
METaNMOKOHCTPYKLMI. YNOPHBIE KONbLIA M YMOpb! M3rOTOBMEHb
113 HEPXABEIOLLIE CTanM W BXOAAT B 00bEM NOCTaBKM.

[iByXKOpNYCHbIE U MHOTOKOPNYCHbIE ONOpbl

Ans TpydonpoBoaoB

[Nt BbICOKWX BEPTUKAMBHBIX UMW MONEPEYHbIX Harpy3ok
TpeByITCS BYXKOPMYCHbIE XOMYTOBbIE MMV HaNpaBstoLLMe
onopbl. [1ns 3700 M30MMpoBaHHbIE 0NopsI TPYOONPOBOAOB
LISEGA no tpefoBaHio MOTyT BbITb paclumpeHsl. [ns
Kaxxaoi MoandmkaLm Ao0aBnseTcs MHOEKC nocne 6-0i
LMdpbl, KOTOPbIA OMKCHIBAET TUM UCMONb30BaHHON HanpaB-
nstolen. MoryT 6bITb 3aka3aHbl CEAHLLME KOHCTPYKLMA
onopsl Tpybonposoaa:

[lyxxopnycHasi xomymosas onopa muna 56 .. .. -G2P

G2A: YrnoBas xomyToBas onopa (¢ 60koBoJ Hanpas-
nswowwen)

G2P: [IByxkopmycHas XxoMyToBas onopa (¢ napan-
nenbHbIMM HanpaBnAWMUMK)

G3:  TpexkxopnycHas XoMyToBas onopa

G4:  YeTbipexkopnycHas XOMyToBas onopa

Tunbl 56 1 57 MoryT BbITb 3akasaHbl C STUMI AOMOMHUTENb-
HbIMM HanpaBNSoLLMMIA. Tun 57 MOXET CNoNb30BaTLES,
Hanpumep, B BUAE YETbIPEXKOPMYCHO XOMYTOBO ONOpbI
Ha BepTUKanbHON Tpybe.

Cneuuanbuaﬂ KOHCTPYKLUA

LISEGA ropauTcs BO3MOXHOCTbIO NPELMOKUTL PeLLEHNs
CBOMM KIMWEHTAM W SIBNSETCS HaZEXHbIM MOMOLLHUKOM B
PELLEHIM HECTaHAPTHbIX BOMPOCOB.

m MoryT ObITb COrnacoBaHbl 0Co0ble AMameTpbI Tpyo.

= B cnyyae 60onbLoro 0ceBOro nepemeLLeHnsi MoryT
ObITb NOCTaBNEHbI KOHCTPYKLMM CrIELManbHOM ANMHBI.

= Bo3amoxHO ncnonb3oBaHme Tenmnou-
30NIMPOBaHHOI OMopbI TPy6ONpoBo-
Aa B COCTaBe NoABecKM (Hanpu-
Mep, B COYETaHNM C NPYKUHHOM
NnopBECKON UMK NOABECKaMM
MOCTOAHHOrO yeunus). B
3TOM ciyyae Gawmak
XOMYTOBOW OMOPbI
3aMeHsieTesl Ha
cneyymanbHbIi Tpy6-
HbIA XOMYT
TMna 43. XomyT KOH-
CTPYMpYeTCS ANA Kakaoro
cnyyas MHBUBMAYaIbHO.

= MoryT nocTaBnATLCA KOHCTPYKUMUM C NNOTHOCTAMM,
OT/TNYAIOLMUMMCA OT CTaHAAPTHBIX 3HAYEHMIA NNOT-
Hoctu HD-PUF, Hanpumep, ¢ nnoTtHocThko 500 kr/m?®
ANs BbICOKMX Harpy3okK.

= Bo3amoxHa ycTaHoBKa onopbl Tpy6onpoBoaa Ha
CKONb3sLLMe KOMNOHEHTbI. [INs 3TOM Lenu nnacTuHa
13 HepXKaBetoLLen CTanu NPUKPENNAeTCA K HUKHEH
MOBEPXHOCTM Dalumaka.

= [Ing cneumanbHbIX Cy4YaeB NPUMEHEHUs, Npu
KOTOPbIX He06X0ANMO BOCTPUHMMATb NOBbILWEHHbIE
HarpysKu1, MOTYT UCMONb30BaTLCA TAMUHMPOBaHHbIE
AepeBsHHbIe 6NOKK.

m Pasmep «E» MOXHO M3MEHSAITb, HO He06X0ANMO
YUUTbIBATb, YTO U3MEHeHMA pa3mepa «E» MoxeT
NOBNMATL HA KOHCTPYKLMIO W AONYCTUMbIE Harpy3Ku.
Moatomy chakTueckue paboume Harpysku Heobxo-
AMMO yKa3aTb Npy 3aKase.

Bca nndhopmaums, Heodbxoaumas ansa Bbibopa
npoAykKTa, CoaepXUTCS B cneLyuanbHOM KaTasnore
HIPAC®.



HuskomemnepamypHas u3onuposaqHas onopa muna 56

pr6bl, noOOep)KueaeMb/e 8 HY>XKHOM NOJIOXEeHUU C NOMOWbIO OkoHyamenbHas nposepka HU3KomemnepamypHbIX U30/1UPOBAHHbLIX ONOP
HU3KomemnepamypHbIX U30/1UpOo8aHHbIX 0NOP
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[puBapHbIe OawMaku

Tun 57

MpuBapHble Gawwmaku,
M3roToBneHHble U3 T/U-06-
pa3HbIx npochunen,

mnbl 57 .. 111 57 .. 12

[ns ucnonb3oBaHns Npy
HebonbLLUMX Harpy3kax 1 Tem-
nepatypax < 80°C

Matepunan: S235JR

[loBEPXHOCTL:
He NpensTCTBYOLLAas cBapke
rPyHTOBKa

0603HaueHne TUna:
57 .. 11 (T-obpa3Hbii HaLumak)
57 .. 12 (U-obpasHblit BaLumak)

@ TonwyyHa cBapHoro LBa (He
COBMajaeT C NoHATMEM kaTeT
cBapHoro wea). Capka BbINOMHsETCS
Ha MecTe — N5 3a[3aHHOI TONLLMHbI
CBAPHOTO LUBA W AONYCTUMO
HarpyaKku, HanpsikeHue B CBAPHOM
wee — meHee 50 H/mMm2,

[aHHbIe 3aKa3a:
npuBapHble Halimakm
™na 57 .. 1.

5.11

5703 11
570311
5703 11
5703 11
570311
5707 11
5707 11
5707 11
5707 11
571311
5713 11
57 13 11
5713 11
5713 11
5713 11
572412
572412
572412
572412
572412
5736 12
57 36 12
57 36 12
574212
574212
574212
575112
575112
576112
576112

1.0
1.0
1.0
1.0
1.0
15
1.5
1.5
1.5
20
20
2.0
2.0
2.0
2.0
6.0
6.0
6.0
6.0
6.0
8.0
10
10
10
10
12
15
15
20
20
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21.3 100 70 81 3.0

26.9 100 70 83 3.0

33.7 100 70 87 3.0

424 100 70 9N 3.0

48.3 100 70 94 3.0

60.3 150 70 100 3.0

73.0 150 70 107 3.0

76.1 150 70 108 3.0

88.9 150 70 115 3.0
108.0 150 100 154 3.0
114.3 150 100 157 3.0
133.0 150 100 167 3.0
139.7 150 100 170 3.0
159.0 150 100 180 3.0
168.3 150 100 184 3.0
193.7 250 100 135 5.0
2191 250 100 150 5.0
2445 250 100 163 5.0
267.0 250 100 175 5.0
273.0 250 100 178 5.0
3239 250 160 210 5.0
355.6 250 160 226 5.0
368.0 250 160 233 5.0
406.4 250 200 255 5.0
419.0 250 200 262 5.0
457.2 250 200 283 5.0
508.0 250 240 312 5.0
558.8 250 240 340 5.0
609.6 250 300 370 5.0
660.4 250 300 400 5.0

0.8
0.8
0.8
0.8
0.8
1.2
1.2
1.2
1.2
25
25
25
25
2.5
25
2.7
27
2.7
2.7
2.7
4.7
47
47
6.3
6.3
6.3
8.3
8.3
11.6
1.6



CToMKKM ANA ropu3oHTanbHbIX TPyO

Twun 58
w0 Dxs o 0O N Ew  Em

58 05.
58 06 .
58 06 .
58 07 .
58 07 .
58 08 .
58 08 .
5809.
5809 .
5810.
58 10.
58 11.

1
1
2
1
2
1
2
1
2
1
2
1

58 11.2

5813.
58 13.
58 14.
58 14 .
5816 .
58 16 .
5817 .
58 17 .
58 19.
58 19.
58 22.
5822 .
5824 .
5824 .
5826 .
58 26 .
58 27 .
58 27 .
5832.
5832.
58 36 .
58 36 .
58 37 .
58 37 .
58 41
58 41.
5842.
5842 .
58 46 .
58 46 .
58 51.
58 51.
58 56 .
58 56 .
58 61.
58 66 .
58 71.
58 76 .
58 81.
58 91.

[ns Bbibopa cToiikn cMoTpUTe Tabmuwy v cxemy Ha cTp. 5.15.

1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

A

PGB TN CREOE CRNEOE CRNEOl )

48.3

60.3

60.3

73.0

73.0

76.1

76.1

88.9

88.9
108.0
108.0
114.3
114.3
133.0
133.0
139.7
139.7
159.0
159.0
168.3
168.3
193.7
193.7
2191
2191
2445
244.5
267.0
267.0
273.0
273.0
323.9
323.9
355.6
355.6
368.0
368.0
406.4
406.4
419.0
419.0
457.2
457.2
508.0
508.0
558.8
558.8
609.6
660.4
711.2
762.0
812.8
914.4

33.7
33.7
48.3
33.7
48.3
33.7
48.3
33.7
48.3
48.3
73.0
48.3
73.0
483
73.0
73.0
88.9
73.0
88.9
73.0
88.9
88.9
114.3
88.9
114.3
88.9
114.3
114.3
139.7
114.3
139.7
139.7
219.1
139.7
2191
139.7
2191
139.7
2191
139.7
2191
2191
323.9
2191
323.9
2191
3239
3239
323.9
323.9
323.9
323.9
3239

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

4.5
45
5.0
45
5.0
4.5
5.0
45
5.0
5.0
7.0
5.0
7.0
5.0
7.0
7.0
5.6
7.0
5.6
7.0
5.6
5.6
8.8
5.6
8.8
5.6
8.8
8.8
10
8.8
10
10
8.0
10
8.0
10
8.0
10
8.0
10
8.0
8.0
10
8.0
10
8.0
10
10
10
10
10
10
10
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3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
5.0
3.0
5.0
3.0
5.0
5.0
7.0
5.0
7.0
7.0
5.0
7.0
5.0
7.0
5.0
7.0
5.0
7.0
5.0
5.0
7.0
5.0
7.0
5.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0

24
30
30
37
37
38
38
44
44
54
54
57
57
67
67
70
70
80
80
84
84
97
97

10

10

122

122

134

134

137

137

162

162

178

178

184

184

203

203

210

210

229

229

254

254

279

279

305

330

356

381

406

457

250
250
250
250
250
250
250
250
250
300
300
300
300
300
300
300
300
300
300
300
300
350
350
350
350
350
350
350
350
350
350
400
400
400
400
400
400
450
450
450
450
500
500
500
500
550
550
550
600
600
650
650
700

1000
1000
1100
1000
1100
1000
1100
1000
1100
1150
1150
1150
1150
1150
1150
1150
1150
1150
1150
1150
1150
1150
1150
1200
1200
1200
1200
1200
1200
1200
1200
1250
1250
1250
1250
1250
1250
1300
1300
1300
1300
1300
1300
1350
1350
1350
1350
1400
1400
1450
1450
1500
1550

Tun 58 .. 1
Tun 58 .. 1
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Tun 58 .. 21
Tun 58 .. 22

O.® Cm.cp. 5.15.

Mpumep:

Teneckonnyeckas cToitka ans Tpybonpososa

DH = 244.5 mm, E = 800 MM (B kayecTBe ckomb3siLLei
0onopil).

[nuHa croiiku coctasnsieT: L = E-N (cm. gaHHble B
Tabnuue Bbibopa)

L =800 mm — 122 MM = 678 MM.

[ins croitkn D = 88.9 mm (0603HaueHwe ‘d').
[Jonyctumas Harpyska = 0.36 x 11 kH
(cm. Tabrmuy u cxemy Ha cTp. 5.15) = 3.96 kH.

[JaHHble 3aKa3a:
CTOMKa ANs rOpU30HTaNbHbIX
Tpy6 TMNa 58 .. .., E = ..MM
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CTOMKM ANs KoneHa ¢ ManbIM paguycom
(R~ DH) Tun 58

£ WO o tie e 00 N B Em

# 5805.3 483 337 x 45 a 3.0 10 250 1000

D \ \ \ & 58 06 .3 60.3 337 x 45 a 3.0 10 250 1000

L \/ \ﬁ\ 58 06 .4 60.3 483 x 50 b 30 10 250 1100

PR o i 58073 73.0 337 x 45 a 3.0 15 250 1000

7 5807 .4 73.0 483 x 50 b 3.0 15 250 1100

Zf N ".‘) 58083 76.1 337 x 45 a 3.0 15 250 1000

| 5808 .4 76.1 483 x 50 b 3.0 15 250 1100

‘ 58093 88.9 337 x 45 a 3.0 15 250 1000

= ' " 58 09 .4 88.9 483 x 50 b 3.0 15 250 1100

= ‘ 5810.3  108.0 483 x 50 b 30 15 250 1100

—o Dxs |— 58104  108.0 730 x 7.0 c 3.0 15 250 1100

‘ ) 58113 1143 483 x 50 b 3.0 20 250 1100

- =l 58114 1143 730 x 7.0 c 3.0 0 250 1100

i 5813.3 1330 483 x 50 b 3.0 20 250 1100

® } 5813.4 1330 730 x 7.0 c 3.0 20 250 1100

~—DA=— 58143 1397 730 x 7.0 c 30 2% 300 1100

5814 .4  139.7 88.9 x 56 d 3.0 25 300 1100

Tun 58 .. 13 5816.3 159.0 730 x 7.0 c 3.0 25 300 1100

Tun 58 .. 14 5816.4  159.0 88.9 x 56 d 3.0 25 300 1100

5817.3  168.3 730 x 7.0 c 30 30 300 1100

58174 1683 88.9 x 56 d 3.0 30 300 1100

- DH-- 5819.3 1937 88.9 x 56 d 3.0 30 300 1100

. \g:k — 58194 1937 1143 x 8.8 e 5.0 30 300 1100

f ‘ 5822.3  219.1 88.9 x 56 d 3.0 35 300 1100

[ N \/ 58224  219.1 1143 x 8.8 e 5.0 35 300 1100

‘ \‘ ‘\ 58243 2445 88.9 x 56 d 3.0 35 300 1100

: = 5824 4 2445 1143 x 8.8 e 5.0 35 300 1100

A | le 5826.3  267.0 1143 x 8.8 e 5.0 40 300 1100

| 58264 2670  139.7 x 10 f 7.0 40 300 1100

— 5827.3 2730 1143 x 8.8 e 5.0 45 350 1100

T ™ o 58274 2730 1397 x 10 f 7.0 45 350 1100

al | 5832.3 3239 1397 x 10 f 7.0 50 350 1100

® P 5832.4 3239 2191 x 80 g 5.0 50 350 1100

L___i_" é 5836.3 3556  139.7 x 10 f 7.0 40 350 1100

- f T 58364 3556 2191 x 8.0 g 5.0 40 350 1100

5837.3 3680  139.7 x 10 f 7.0 45 350 1100

@ @t 58374 3680 2191 x 80 g 5.0 45 350 1100

5841.3 4064 1397 x 10 f 7.0 50 350 1100

58414 4064 2191 x 80 g 5.0 50 350 1100

Tun 58 .. 23 5842.3 4190  139.7 x 10 f 7.0 50 350 1100

Tun 58 .. 24 58424 4190 2191 x 8.0 g 5.0 50 350 1100

5846.3 4572 2191 x 80 g 5.0 55 400 1150

@...@ cw. crp. 5.15. 5846 .4 4572 3239 x 10 h 7.0 55 400 1150

5851.3 5080 2191 x 80 g 5.0 60 400 1150

Mpumep:  Croiika Ans koneHa ¢ ManbiM paguycom R =~ DH, 5851 .4 508.0 3239 x 10 h 7.0 60 400 1150

DH = 419mm, E = 750MM (B ka4eCTBE HENOABIKHOM 58 56 .3 558.8 219.1 x 8.0 g 5.0 65 450 1150

onopbi). 5856.4 5588 3239 x 10 h 7.0 65 450 1150

Anvka croiikm: L = E-N 5861.3  609.6 3239 x 10 h 7.0 70 450 1150

(cm. AanHble B Tabnuue Bbibopa), 5866.3 6604 3239 x 10 h 7.0 80 450 1150

L = 750mm — 50mm = 700mu. 58713 712 3239 x 10 h 7.0 85 450 1150

N " 5876.3 7620 3239 x 10 h 7.0 90 450 1150

il el 58813 8128 3239 x 10 h 70 % 500 1150

(cw. TaBLy W cxewy Ha oTp. 5.15) = 9.2¢H. 5891.3 9144 3239 x 10 h 7.0 10 550 1200
[aHHble 3aka3a: [ns Bbibopa cToiikvn cMOTpKUTE Tabmmuy v cxemy Ha cTp. 5.15.

CTOWKW ANS KofeHa ¢ MarbiM paguycom R = DH
™mn58.. ..,E=..Mm
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CToMku Ans KoneHa ¢ 6onbKUM paguycom

(R

5805 .5
5806 .5
58 06 .6
5807 .5
5807 .6
58 08 .5
58 08 .6
5809 .5
5809 .6
5810 .5
58 10.6
58 11.5
58 11.6
5813.5
58 13.6
58 14 .5
58 14 .6
5816 .5
58 16 .6
58 17 .5
58 17 .6
5819.5
5819 .6
5822.5
5822 .6
5824 .5
5824 .6
58 26 .5
58 26 .6
58 27 .5
5827 .6
5832.5
5832 .6
58 36 .5
58 36 .6
58 37 .5
5837 .6
5841.5
58 41.6
5842 .5
5842 .6
5846 .5
58 46 .6
5851.5
58 51.6
5856 .5
58 56 .6
5861.5
58 66 .5
5871.5
5876.5
5881.5
5891.5

[ns Bbibopa cToiikn cMoTpUTE Tabuwy v cxemy Ha cTp. 5.15.

~ 1.5 DH) Tun 58
WO D i mom 60 N Em

48.3

60.3

60.3

73.0

73.0

76.1

76.1

88.9

88.9
108.0
108.0
114.3
114.3
133.0
133.0
139.7
139.7
159.0
159.0
168.3
168.3
193.7
193.7
2191
2191
2445
244.5
267.0
267.0
273.0
273.0
323.9
323.9
355.6
355.6
368.0
368.0
406.4
406.4
419.0
419.0
457.2
457.2
508.0
508.0
558.8
558.8
609.6
660.4
711.2
762.0
812.8
914.4

33.7
33.7
48.3
33.7
48.3
33.7
48.3
33.7
48.3
48.3
73.0
48.3
73.0
483
73.0
73.0
88.9
73.0
88.9
73.0
88.9
88.9
114.3
88.9
114.3
88.9
114.3
114.3
139.7
114.3
139.7
139.7
219.1
139.7
2191
139.7
2191
139.7
2191
139.7
2191
219.1
323.9
2191
323.9
2191
3239
323.9
323.9
323.9
323.9
323.9
3239

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

4.5
45
5.0
45
5.0
4.5
5.0
45
5.0
5.0
7.0
5.0
7.0
5.0
7.0
7.0
5.6
7.0
5.6
7.0
5.6
5.6
8.8
5.6
8.8
5.6
8.8
8.8
10
8.8
10
10
8.0
10
8.0
10
8.0
10
8.0
10
8.0
8.0
10
8.0
10
8.0
10
10
10
10
10
10
10

O 0 O350 O30 0K oK DD o @O «~@Q @@ +~@Q = ——~O0® D0 0O O D O DO OO OO O 0 00 o000 o0 oo oo oo

3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
5.0
3.0
5.0
3.0
5.0
5.0
7.0
5.0
7.0
7.0
5.0
7.0
5.0
7.0
5.0
7.0
5.0
7.0
5.0
5.0
7.0
5.0
7.0
5.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0

O O O © © OO ©O © O

O OW O O N N NN O D B WWWWMNMNDMNPDNDDNDN - 2 2 A
O O O O U1 U1 © O 01 U1 01 U1 OO OO OO OO 0101 01 © © Or O O1 O OrOo1© © © © O

100
100
10
15
125
135
145
160

200
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
300
300
250
250
250
250
300
300
300
300
300
300
350
350
350
350
400
400
450
450
500
550

1000
1000
1050
1000
1050
1000
1050
1000
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

950

950

950

950

950

900

® Lo |
N \\)/
=
= 0 L
—= Dxs
: |
I
-—DAQ— @J
Tun 58 .. 15
Tun 58 .. 16
l;DH 1
AN
RN ]
i \‘-_"}\
<\ ]
S i G
4 —=1 Dxs ‘\‘\4’ i
al\ oo
i
o | 1 “T’J
j B @f
LDA@H -
Tun 58 .. 25
Tun 58 .. 26

O.® Cm.cp. 5.15.

Mpumep:  Croiika Ans koneHa ¢ 6oMbLUNM paanycom
R = 1.5 DH, DH = 419mm,
E = 750mMMm (B Ka4ecTBE HENOABMKHON OMOPbI).
[OnuHa ctomku: L = E+N
(cM. paHHble B Tabnuue Bbibopa),
L = 750mMm +75Mm = 825MM.

[ns croitkn D = 139.7mm (0603HayeHve ).
[onyctumas Harpyaka = 0.37 x 22.5kH
(cm. Tabnuuy Ha cTp. 5.15) = 8.3kH.

[aHHble 3aka3a:

CTOMKa Ans KoneHa ¢ 60MbLUMM pagnycom
R~1.5DH

™mnb8.. ..,E=..Mm
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CTounkum
Twun 58

® TOJ'lIJ.lVIHa MOHTa)XXHOro CBapHOro
wBa (He COBrnagaet C NoHATAEM KaTeT)

(@ Hanpsietvie B CBapHOM LBe
He [I0MKHO NpeBbILaTh
makc. 50 H/mm? ona
3a/1aHHOI TOMNLLMHbI CBAPHOTO
LUBA 1 LONYCTUMBIX Harpy3ox.

(3 0O6osHaueHve TUna:
58 .. 1. cToitka
58 .. 2. Teneckonuyeckas cTomka

SDJQe -~ ® o 0o T Qo

@ TabnudHble aHaveHsi A X t.

® CBefieHnst 0 JOMyCTUMON Harpyake
Ha CTOWKY B 3aBUCUMOCTY OT
ANVHbI NPEfCTaBNEHbI Ha CXEME.

(® Makc. nonepeuHast Harpyaka
ctoiikn = 100% OT ykasaHHoI
BEPTUKANbHO Harpysku.

[insi puBapHbIX KOHCTPYKLWiA 3T0r0
TUNa, NPOEKTUPOBLLYK AOMKEH
obecneunTs HafrexalLee pac-
rpesenexye Harpy3k Ha Tpyby, a
TaloKe He NMPEBLICUTL MaKCUMAITEHO
[0MyCTUMYHO Harpy3ky Ha Tpyoy.

FIFmax

Matepuansi:

onopHasi nnactuia ~ S235JR
S355J2

cToiika P235GH

3aLuTa noepxHoCTL:
He MPensTCTBYIOLLAs cBapKe
rpyHTOBKa

33.7x4.5
48.3x5.0
73.0x7.0
88.9x5.6
114.3x8.8
139.7x 10
219.1x8.0
323.9x10

1.0

90x 10
115x 10
130 x 10
150 x 10
190 x 12
215x15
305 x 20
405 x 25

9.5
22
34
40
78
96

150
330

1.9
3.7
7.9

25
35
69
185

1.1
23
5.0
741
16.0
225
43.5
113.0

1.3
2.1
3.5
4.0
.7
1.7
221
45.7

18
40
44
6.6

10.8

15.8

26.8

54.1

0.32
0.53
1.1
1.2
23
32
4.2
7.7

ﬂOI‘IyCTVIMaﬂ Harpyska B 3aBUCMOCTH OT AMNWHbI CTONKM MNPy UCNONb30BaHNN B Ka4eCTBe MOABVIKHON 1 HEMOABIMKHON oropb!

0.9

0.8

0.7

0.6

0.5

0.4

0.3 4

0.2 1

0.1 4

0.0

4] 100

200

300

400

600

800

1000

1100

1200 [MMm]

Cmolika 0nst koneH muna 58 e kayecmee Henod8LXXHOU onopbl, c80600HOLU om
MoMeHmos omHocumessHo ocell X-Y ¢ npyx)uHHoU onopol muna 29

5.15

Cmoliku muna 58 8 kayecmee HanpaensLLX 0NOpP 20PU3OHMATbHbIX
yyacmkos mpy6onpogoda ¢ NPyXuHHbIMU onopamu muna 29
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KOMMOHEHTbI

)
=
T
i}
T
o
=
=
o
=
=
)
T
)
[=
L
=
=
T
=
(=)
L
o
o
=
)
[}
o
Lo
a
™
w
o

rPYNMNA 6
NPOAYKTOB







Pe3bb0Bble coeaMHUTENbHbIE

KOMIMOHEHTbI

CopnepxaHue Crp.
Pe3bboBbie coeguHeHns, TMIBICB60 N0 64 . .........covviiiiiiiiiiiinn 6.1
LI 17311 o 50 (5T o 6.2
[alKM C KOSTBLIOM, TUM B0 . . vt ve et e e e ettt nnnnne s nnnnnnnss 6.2
Cepbri CMambLEM, TUM BT . ottt ittt ettt i ie e e ennnaneenens 6.2
BUHTOBBIE CTHKKM, TUM B2 v v v vttt e et s s e s s ennsennsennsennssnnens 6.3
CTepXKHEBDBIE MYMTBI, TUM B4 o oo e ettt e i eeeaaaaeeeeeannns 6.3
COBANHUTENBHDBIE CTEPMKHM . . v v e e e et e e e e nnnnns s s s e e nnnnnnnnessnnnns 6.4
LI 17311 50 (5T o 6.5
CoeanHuTenbHble CTEPXKHM JT/TT  TUM 65, . oo 6.5
LLIeCTUrPaHHBIE TAaMKN, TUM B3 v vt e e e e e et e e ennnnnns s s ne s 6.5
Pe3b00BbIE LUMAMBKM , TUM 67 4 v v v vttt et eee s ne s nssnnsennsennrennssnnens 6.5
CoeanNHUTENBbHBIE CTEPXKHM, TUM BB ..ottt iiii et ieinnnnnnesnnanns 6.6
Pe3b60BbIE CTEPKHU, TUM B7 & o v vttt e s ee e eeeeeeensnsseeeeennnnn 6.6

FPYMNA
NPOAYKTOB
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Pe3bboBble coeguHeHUs
Tunbl ¢ 60 no 64

Heobxogumbimu ycnoBuamun CoeanHUTENbHBIE KOMMOHEHTbI rpynnbl NPOAYKTOB 6 aBnsa-

ANs HapeXHOCTY BCel Ha-
rPY304HOIA Lienu ABNATCS
NpeLn3nNoHHbIe pe3bobl,
HageXHble CBOWCTBa
MaTtepuasna u KOHCTPYKLMs
C [4OCTaTO4HbLIM 3aMacoM no
Harpyske.

latika ¢ konbuyom muna 60

Cepbea ¢ nanbyem muna 61

BuHmosasi cmsixxka muna 62

CmepxxHesble Mychmbi
muna 64

6.1

H0TCS Pe3bBOBLIMU KOMMOHEHTAMM CTIeLManbHOR (hOpMbl,
NpeaHasHauYeHHble ANs COBANHEHIA Pe3bBOBbIX TSI C APyt
Mi OMOPHbIMIA KOMNOHEHTaMM. OHU COBANHAIOT KOMMOHEHTbI
B Harpy304HbIX LIENSX C UX COMPSHKEHHBIMU KOMMOHEHTaMY,
Tak/MM KaK NPOYLLMHbI, NpuBapHble ckobbl, GanoyHble 3axu-
Mbl, XOMYTbl 11 ipyryte.

CoefMHUTENbHbIE KOMMOHEHTbI MpYMbl NPOZYKTOB 6 cocTas-
NSIOT HE3ABMCYMYIO FPYMNY B PaMKax MOLLYNbHON CUCTEMbI

11 CKOHCTPYWPOBAHb! 1151 ONTUMATBHOTO WUCMOMb30BaHMS B
COCTaBE OMOPHBIX KOMMOHEHTOB TPYBONPOBOZOB.

370 B OCHOBHOM LUTAMMOBAHHbIE KOMTMOHEHTbI, 1, 3a Uc-
KItOYEHEM BIHTOBOM CTSDKKM TWMa 62, paspaboTaHbl Takim
06pa3om, ytobbl 0becneunBaTb HeOOMbLLYHK PerymmMpoBKy
MOHTaXHOW ANWHbI, HECMOTPS Ha CBOW HEBONbLUME Pa3MePbI.

JlonycTumble Harpysku COOTBETCTBYIOT TEM, YTO MPECTaB-
NeHbl B TabMLax Harpyakv ANS CTaTYECk onpeaeniMbiX
KOMMOHEHTOB Ha cTpaHiLe 0.6 TeXHUYeCKMX XapaKkTepucTHK.

laitka ¢ konbLioM TUNa 60 ncnonb3yeTcs 4ns CoeanHEHNs
pe3b00BO TAM € y3noM WTHGTOBOrO coeauHeHns. Cepbra ¢
nansLiem Tuna 61 CoeMHSIET CTEPXKEHD U YLLKO.

BuHTOBas CTsKKa TUNa 62 OCHaLLeHa NpaBoi pe3bboli ¢
0HOM CTOPOHbI 1 NIEBOI pe3bboi ¢ Apyroil cTopoHbl. OHa
WCMIOMb3YETCS BMECTE C COEAMHUTENBHBIM CTEPKHEM
Tvna 65 ANs peryn1poBKM AnNHbI U MPEABAPUTENBHOMO
HaTSKEHNS Harpy3ouHbIX Liened.

CrepxHeBast MyhTa Tvna 64 UCnonb3yeTcs B Cryyasix, koraa
TpebyeTcs CTepKeHb AmMHOR bonee 3 M.

Bce anemeHTbI (32 MCKMIOYEHNEM BUHTOBOM CTSKKW TUNa 62)
UMEKOT npaByto pe3bby 1 AOCTYNHbI B 4BYX MCMIONHEHWSIX,
COOTBETCTBYIOLLMX MeTpudeckomy 1 UNC cTaHgapty.

[Inq 3aWwwTbl OT KOPPO3IK, B KaYECTBE CTaHAAPTHON MpoLie-
AyPbl, MPOBOAWTCS ranbBaHNYECKOE LIMHKOBAHUE KOMMOHEH-
TOB, TOMLMHA MOKPbITUS COCTaBNSIET npubn. 12-15mkm. [ins
WCMOMb30BaHKs B 0COBEHHO arpecCMBHbIX CPEiax KOMMOHEH-
Thl MOTYT NOCTABAATHCS FOPSYEOLMHKOBAHHBIMMY.

B cnyvae HE0BX0AMMOCTH, KOMMOHEHTbI MOTyT NOCTaBNATLCA
C CepTVICbMKaTaMM Ha matepuansl.

YacTo NpuxoauTes UCMonb30BaTh COEAUHUTENbHbIE KOM-
MOHEHTI B 00NACTSX, BbIXOASLUMX 32 PaMKi1 CTaHAAPTHOTO
npuUmMeHeHUst, Npu Gonee BbICOKUX TeMneparTypax.

ﬁ%
@ W

Coeannenuns LISEGA o6nagatot ocobbimMu
npenmyLecTBamu:

B YHUBEPCalbHOCTb NPUMEHEeHUsA

B COBMECTUMOCTb MO Harpy3kam 1 COEANHEHNIO C
Apyrumu KOMNOHeHTamu MOAyanOVI CUCTEMBI
LISEGA

B [ITAMNOBaHWe M TepMUYeckas obpaboTka

B CTaHAapTHOe rafibBaHU4eckoe LIMHKOBaHWUE,
ropsyee UUHKoBaHue, npu H906XOAMMOCTVI

B NoATBepXAeHWe COOTBETCTBUA TEXHUYECKUM
Tpe6GOBaHUAM ¢ NOMOLLLIO NPOBEAEHHSA
cneunanbHbIX TUNOBBLIX UCMbITaHWN

[ns atux cnyyaes LISEGA SE npegnaraet usgenus,
un3rotosnenHble u3 ctanu 10CrMo9-10 ans coeguHenms co
CTIELIKOHCTPYKLsIMI (M. CTP. 4.9). BepxHuit npeaen
Harpy3ok npu Temnepatypax fo 500°C cootseTcTBYyET
HOMMHaITbHOM Harpy3ke COOTBETCTBYHOLLYMX PN Harpy3ku.
O603Ha4eHust TUMOB (DOPMUPYIOTCS CrieaytoLLymM 00pasom;

[aliku ¢ KomnbLOM . 60 .9 04-HT;

(o7 60 D9 04-HT go 60 99 04-HT)
Cepobru ¢ nansuem : 61.9 04-HT;

(o7 61 D9 04-HT go 61 99 04-HT)
BuntoBas ctaxka  : 62.9 04-HT,

(o7 62 D9 04-HT go 62 99 04-HT)
CrepxHesble MyThl @ 64 .9 04-HT:;

(o764 D9 04-HT o 64 99 04-HT)



["anku ¢ KkonbLom, Tun 60
Cepbru ¢ nanbuem, Tvn 61

60 D9 19
6029 12
6039 12
604912
6059 12
60 69 12
607912
6089 12
6099 12
6010 12
6020 12
6030 12
6040 12
6050 12

61D9 19
612912
613912
614912
6159 12
6169 12
617912
618912
619912
611012
612012
613012
614012
615012

24
33
44
59
72
88

100

10

120

135

150

160

220

250

40

60

75

90
110
127
140
157
180
200
230
230
250
280

1
15
20
25
30
37
45
52
60
65
70
70
120
140

33
42
55
65
72
85
100
120
130
155
155
150
165

70

80

90
110
130
150
170
180
215
230
230
240
260

17
25
33
40
46
51
61
72
83
90
110
110

10
12
16
20
24
38
40
45
50
60
70
70
80
90

17
2%
30
35
44
50
60
70
80
95

105

110

125

140

M10
M12
M16
M20
M24
M30
M36
M42
M48
M56x4
M64x4
M68x4
M72x4
M80x4

M10
M12
M16
M20
M24
M30
M36
M42
M48
M56x4
M64x4
M68x4
M72x4
M80x4

35
50
50
55
65
80
90
100
95
120
130
125
130
140

1"
12
17
20
22
27
32
37
42
50
60
60
56
64

13
17
25
29
35
42
47
52
62
62
72
72
82
92

50

60

70

90
105
125
140
165
185
210
245
245
230
240

25
40
45
55
65
75
75
85
85
105
130
130
100
120

25
34
44
57
68
80
93

10

130

150

175

175

150

165

10
10
15
17
20
25
30
40
40
40
50
60

21

32
46
53
64
80
90
100
120
150
150
150
180

15
19
2
35
44
54
62
72
78
80
85
90

110

125

5x9
8x12
11x15
16x21
19x25
19x29
22x36
27x40
33x44
30x45
35x55
35x55

110

15
20
30
35
45
52
65
72
95
95
100
100
150
160

15
20
30
35
45
50
60
70
85
95
100
105
110
120

0.05
0.10
0.20
0.40
0.80
1.20
2.00
2.90
4.70
7.70
8.80
9.30
27.00
45.00

0.1
0.2
0.4
1.0
1.6
2.7
44
72
10.4
14.8
244
244
42.0
60.0

anku ¢ KonbLOM,
Tunbl ¢ 60 D9 19 go 60 50 12

Matepuan: P250GH
LUTAMMOBKa.

Martepuan cBapHbIX KOH-
CTPYKLMIA, HAYMHAS C rpynMbl
Harpy3ok 40: S355J2.

[JaHHble 3akasa:
raviku ¢ KonbLom
Tvna 60..1.

Cepbru ¢ nanbLem,
T1nbI ¢ 61 D9 19 go 61 50 12

Matepuan: P250GH

Matepwan, HaunHas ¢ rpynnbi
Harpy3ok 10 u ganee: S355J2,
LUTaMOBKa.

Matepwuan, HaunHas ¢ rpynmbi
Harpy3ok 40 1 fanee — KoH-
CTPYKLMS C ra3onnameHHom
peskon: S355J2.

WTndpsl

C35E+QT B KomnnekTe co
LWNMMHTaMK

DIN EN ISO 1234 u waibamu
DIN 1441,

Matepwan, HaunHas ¢ rpynnbi
Harpy3ok 40 u panee: S355J2.

[aHHble 3aka3a:
cepbru ¢ nansuem Tuna 61..1.
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BuHTOBBIE CTSXKK, TUN 62
CrepxHeBble My TbI, TUN 64

BuHTOBbIE CTAXKU
TMnbl ¢ 62 D9 19 oo 62 50 15

Matepuan: S235JR
LUTaMMOBKa.

Matepuan KOHCTPyKLuiA C
ra3onnameHHon peskon,
Ha4uHasi ¢ rpynmbl HarpysoK
10: S355J2.

0

(D C opHoit cTopOHbI MpaBast pe3sba,
C pyron — nesas.

) 62 D919 30 125 18 16 M10 35 9x 8 45 0.15
@ KoHupl pessGosbix crepiHeit He 6229 12 34 125 21 18 M12 35 1% 9 45 0.20
ROMmKHbI CONPUKACATBCS. 623919 42 150 27 24 M16 50 14x11 50 040
624919 52 170 33 30 M20 60 17x14 55 0.70

625919 62 240 39 36 M24 80 2x17 80 1.20

6269 12 74 255 45 46 M30 85 23x20 85 1.80

627912 86 295 55 55 M36 95 28x23 100 3.00

6289 12 104 330 63 65 M42 100 32x27 115 4.80

6299 12 130 355 75 75 M48 105 40x35 125 7.80

621015 10 300 60 80 M56x4 80 80x23 10 10.00

622015 130 320 70 90 M64xd 80 90x28 120 15.00

AanHble 3akasa: 623015 140 330 75 100 M68x4 80  100x30 125 18.00
BMHTOBAA CTAXKa Tuna 62..1. 6240 15 150 390 80 100 M72x4 90  100x33 150 22.00
6250 15 165 410 90 120 M8Ox4 90  120x37 160 32.00

CrepxHeBas mydra,
Tunbl ¢ 64 D9 19 oo 64 50 15

Matepuan: S235JR
LUTaMMoBKa.

MaTtepnan KOHCTpYKUWiA C
ra3onsiaMeHHo pesKon,
HauMHas ¢ rpynmbl Harpy3ok
10: $355J2.

64 D9 19 34 45 15 21 M10 11x9 0.1
642918 34 45 15 21 M12 11x9 0.1
643918 42 60 20 27 M16 14x11 0.2
6449 18 52 75 25 32 M20 17x14 05
6459 18 62 90 30 39 M24 22x17 07
6469 18 74 105 35 45 M30 23%20 12
647918 86 120 40 55 M36 28x23 16
6489 18 104 150 50 63 M42 32x27 26
6499 18 130 180 60 75 M48 40x35 5.1
641015 10 190 60 80 M56x4 80x23 7.0
6420 15 130 220 70 90 M64x4 90x28 1.0
AaHHble 3akasa: 6430 15 140 240 75 100 M68x4 100x30 14.0
CcTepxHesas MydTa 6440 15 150 250 80 100 M72x4 100x33 15.0
Tvna 64 .. 1. 64 50 15 165 280 90 120 M80x4 120x37 23.0
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CoepgnHuTENbHbIE CTEPXHU

Tunbi 63, 65, 66, 67

MpumeHeHue

PesbboBble 1 COeIMHNTESIbHbIE CTEPXHW COeNHAIT
OMOPHbIE KOMMOHEHTbI APYr C APYrOM B COOTBETCTBUM C HE-
00X0a1MON MOHTaXHOI BbICOTON. OHI MOTYT 6bITb CTIONb-
30BaHbl B COCTABE XECTKMX NOABECOK C COOTBETCTBYHOLLMMN
COeAnHUTENbHBIMKU KOMMOHEHTaMU 1 B YNPYrAX HArpy304HbIX
Lenax ¢ npyxuHamit 1 noaseckamii NOCTOAHHOTO YCUIA.

Matepuanb! 1 Harpy3ku

[pVMEHSIOTCA TOMBKO MaTepuarsbl C NOATBEPKAEHHbIMM
MEXaHM4ECK/AMM CBOICTBAMM, 0brafjatoLLe BbICOKON
OAHOPOAHOCTBHO M C MONOXUTENbHBIMM PE3ynbTaTamy Ucrbl-
TaHU Ha yaapHbIin n3rnb no LWapnu. JlonycTumble Harpyaki
COOTBETCTBYHOT TabnuLiaM Harpy3ok Anst CTaTh4eckn onpe-
OenUMbIX KOMNOHEHTOB B TexHW4eckmx XapakTepUCTUKax Ha
cTpanmue 0.6.

HakataHHas pe3bba

Bce pe3bObl BbINOMHAOTCS € MOMOLLIO MPOLECca HakaTky.
B npouecce HakaTkv pessba He HapesaeTcs. B npouecce
HakaTkv MaTepuan nofgepraeTcs nnacTuyeckon fedopma-
LM 1 hOpMUPYETCS NNAcTUYeCky. ATOT METOZ NO3BONSeT
A0CTUYb A0MONHUTENBHOTO YNPOYHEHNS NOBEPXHOCTH U
n3bexarb 3a3ybpuH Ha NOBEPXHOCTY Pe3bObl.

Tem CambIM, CHUXaETCA TPEHME B pe3b608bIX coeuHeHnax.
310 BnaronNpPUATHO BNMSIET Ha Perym1poBKy TAM MO Harpys-

koi. Kpome Toro, co3aatoTest 3anach! NpOYHOCTM, MpeBbILLa-

foLywe TpeGOBaHMS MPOEKTHBIX TEXHMYECKUX YCIOBUIA,

KoHcTpyKumMm

PeabboBble cTepH TvNa 67 ¢ pe3sboi no Beeil An1He 4o
M48 1 coemHuTENbHbIE CTEPXHN TUNa 66 (HauMHas ¢ M20)
13roTaBnmBatoTcst ¢ AnmHami ot 500 Mm Ao 3000 Mm ¢ Lwarom
500 mm. [lnvHa pe3bbbl COBaMHITENbHbIX CTEPXKHEN COCTaB-
nset 300 MM ¢ 0aHoro koHLa 1 600 MM — ¢ gpyroro. KopoTkast
pe3bDa npefHasHayeHa ANs perynvpoBky AMHbI, HaNpUMEP,
NPV COEAMHEHIN C MPYKMHHOM NOABECKON 11 NOABECKaMM
MOCTOSIHHOTO yeunus. [ImHHas pe3sba npeHasHayeHa ans
(MKCMPOBAHHOI bl 1 HEOBXOAMMOCTH, €6 MOXHO YKO-
POTUTb B COOTBETCTBUM C MOHTAXHOM BbICOTOM Ha MOLLAAKe.

CraHpapTHas gnuHa

BonbLune Jonycky B KOHCTPYKUMAX 30aHUA NpeanpusThil
BMECTO YMPOLLIEHNS MOHTaXa MPUBOAAT K BO3HUKHOBEHMIO
npobnem ¢ onpeaeneHuem Tpebyemon AnnHbI, 0CODEHHO
koraa pesbba coeauHeHui CmLLkoM kopoTka. Moatomy
1cnonb3oBaHne CTaHOapTHbIX 3HaueHuil [ONWHBI CTAHOBKUTCA
Bce 6onee 06LLENPUHATON NPAKTUKOI NO NPUYMHE rMBKON
BO3MOXHOCTM NpuUMeHeH!s. MOXHO Nnerko npou3secTy
KOPPEKTMPOBKY ANWHbI HA Y)Ke 3aKpemnneHHbIX CBEpXY
CTEPXKHSIX.

Takum obpasom, ynaetcs ubexatb TPYA0EMKOI NpoLle-
LyPbl 3MEpPEHIst, MpU KOTOPON BCErfa NPUCYTCTBYET pUCK
AOMYCTUTL OLMOKY. Takke MOXHO C YCNEXoM KOMMeHCHpo-
BaTb HETOYHOCTI MOHTAXa CTPOUTENbHbIX KOHCTPYKLMA.

PerynupoBka AnuHbl

CoeanHuTenbHble CTepxHU TUNA 65 ¢ NpaBoit/ NeBol pesb-
0ot Beerfia 1CMonb3yHTCs B COYETAHUN C BUHTOBOI CTSIKKON
Tuna 62 1 M3roTaBNMBAKTCS CO CTaHAAPTHBIMU AMHAMMN.
OHW NpefiHa3HaYeHbI At PErynnpoBKi ANUHbI W NpesBapy-
TENbHOTO HATSIKEHWS HArPY30UHbIX Liened.

Bce npoue pe3bboBble COEAMHEHNS UIMEIOT MCKITIHMTENBHO
npaBble pe3bbbl 1 MY YCTaHOBKE OHM [OMMKHbI (UKCPOBATL-
CS1 C NOMOLLbHO LLIECTUTPAHHOM railkin Tuna 63.

3awura oT Koppo3uu

[ns 3alLuThI OT KOPPO3WK BCE TUMbI CTEPXKHEN ranbBaHNYECKN
OLMHKOBAHBI, TONLLMHA CNOSt COCTABASET Npubr. 12-15 Mkwm.
[Mpu HEOBXOAMMOCTH, OHI MOTYT NOCTABMSTHCS FOPSHEOLIMHKO-
BaHHbIMMY.

lopsyeoLmHKoBaHHbIe peabbosbie crepxHin M10/M12 moryT
obnapatb AnuHamu o 1000 Mm. C NOMOLLbK) CTEPXKHEBLIX
My(T MOXHO YBEMNYUTb 3HAYEHNS ANMHI.

Ceptudmkaums

Ecnm 6bIn0 caenaHo cooTBETCTBYHOLLEE YkadaHWe Npu
3aKase, Ha BCE KOMMOHEHTLI MOTYT ObiTh NpeAcTaBneHs
cepTudmkatsl B cootBeTcTBUM ¢ DIN EN 10204-2.2 nim 3.1.

Oco0ble CBOWCTBA:

Marepuanbl ¢ rapaHTUPOBaHHbIMU XapaKTepUCTUKaMU
HaKaTaHHasa p63b68

NOBEPXHOCTb p63b6bl 6e3 Hacevek

OLIMHKOBaHHbIE NOBEPXHOCTU

CTaHAAPTHbIe 3HAa4YeHUA ANUHbI

cobcTBeHHOE npon3BoacTBoO

MoTpebHOCTb B UCMOMb30BAHUM COBANHUTENBHBIX AeTanei
4acTo BO3HMKAET B 00NaCTsX, BoIXOAALLMX 3a npeaenb!
CTaHZapTHOrO NpuMeHeHIs), npu 6onee BbICOKUX TeMMepa-
Typax. [Inq atux cnyyaes LISEGA SE npegnaraeT uagenus,

W3roToBMneHHble 13 Matepuanos 21CrMoV57 unn 25CrMo4 gnsa

LUECTUrPaHHbIX raek Ans NPUCOSANHEHNS K CMIELKOHCTPYKLMAM
(cm.cTp. 4.9). MpeaenbHble Harpy3ky Mpu UCTIONb30BaHIM

npu Temnepatypax 2o 500°C COOTBETCTBYHOT HOMUHATMBHOM
Harpyske B Ka)kgoi rpynne Harpysku.

0B03HaueHNst TUMOB hOPMUPYIOTCS CreayIoLMM 0Bpasom:

Coea.crepxeHb JI/T:

65 .1 03-HT, (c 65 D1 03-HT go 65 91 03-HT)
Pe3bboBast wnunbka:

67 .1 03-HT, (c 67 D1 03-HT go 67 91 03-HT)
Pe3bb0B0i CTEpXKEHD:

67 .. 03-HT; (c 67 D2 03-HT no 67 95 03-HT)
CoeanHUTENbHbIN CTEPKEHD:

66 .. 03-HT; (c 66 46 03-HT o 66 97 03-HT)

LllecturpaHHas raika:
63.93.;(c63D9 3916319 38 no 63 99 38)

TpyGonpoBoabl noaaepuBa-
I0TCS Harpy304HbIMM LieNsIMH,
B KOTOPbIX TArM ABNAKOTCA
BaXHbIMM anemeHTamu. [pyn ux
Bbibope HeobxoanUMo 06paTUTL
0co60e BHUMaHMe Ha Kave-
CTBO, YTOObI 3TU KOMNOHEHTBI,
Kaxywmecs NpocTbIMM, He
obpasoBanu camoe cnaboe
3BEHO B Lenu. Pewatowymu
thakTopamu Ans ux Hecywei
CNOCOBHOCTH ABNAKOTCA, NOMM-
MO cobntoaeHus TpedyeMbIX
pa3mepoB, kayecTBO MaTepu-
ana 1 cooTBETCTBUE BbICOKUM

CTaHpapTam.

lMpou3eodcmeo pe3bbosbix
KOMIOHEHMOo8

Cmpykmypa HakamaHHoU
pe3bbbi
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CoeauHuTensHble ctepxkHu JIM, Tmn 65
LLlecTurpaHHbIe ranku, Tun 63
Pe3b00BbIe WNuUnbKKY, TN 67

CoeanHuTENbHbIE CTEPXHU
¢ neBoli/npaBon pe3booii

TMnbI ot 65 D119 o 6550 13 O '

Marepuan: -l hl - ko

ot M10 no M16: S235JR —

o7 M20: $35542. e R b |} "
npasas nesas

—= ZdzL-

Pe3b6oBbIe cTepKHM
LISEGA fomxHbI 3aMeHATLCA
TONbLKO aHanorMyYHbIMK

65D119 8.75 M10 250 80 130 0.1
652113 10.74 M12 250 80 130 0.2
653113 14.54 M16 250 80 130 0.3
654113 18.20 M20 250 80 130 05
655113 21.85 M24 350 120 190 1.0
656113 27.55 M30 350 120 190 1.6
657113 33.15 M36 350 120 190 24
658113 38.91 M42 450 160 220 4.2
659113 4453 M48 450 160 220 55
6510 13 53.22 M56x4 550 200 270 9.6
652013 61.20 M64x4 550 200 270 127
[aHHble 3aka3a: 653013 65.20 M68x4 550 200 270 14.4
COSMHUTENbHbIN CTEPKEHD 6540 13 69.20 M72x4 600 220 300 17.7
/M Tvna 65..1. 655013 77.20 M80x4 600 220 300 221
LecTUrpaHHbIe ranku Pe3b6oBble Wwnunbku,
TvnbI ot 63 DI 29 Ao 63 50 28 TunbI ¢ 67 D119 fo 67 91 13

MaTepuan: WwecTurpaHHble Matepuan:
ranku knacca 8 DIN EN I1ISO ot M10 go M16: S235JR

4032 B ka4eCTBe KOHTpraek % ot M20: S355J2.

N5 pe3bboBbIX CTEpXKHEI %

M10 — M80x4. : Pe3b60oBble CTepKHM
% LISEGA gonxHbl

3aMeHATbCA TONbKO
aHanornyHbIMu CTePXXHAMMU.

63 D929 M10 0.01 67 D119
6329 28 M12 0.02 672113
633928 M16 0.03 673113
63 49 28 M20 0.06 674113
6359 28 M24 0.11 675113
63 69 28 M30 0.22 676113
637928 M36 0.39 677113 110 M36 0.75
638928 M42 0.65 678113 125 M42 147
6399 28 M48 0.98 679113 145 M48 1.77
631028 M56x4 140
632028 Mb4x4 1.90
ManHble 3aKasa: 633028 M68x4 225
LIecTUrpaHHas raika 634028 M72x4 2.60 [aHHbIe 3aKa3a:
Tmna 63..2. 635028 Llic C pe3b00BbIE LNUMbKK TNa 67..1.
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CoeanHuUTenNbHbIE CTEPXHM, TN 66
Pe3bboBble cTepXHU, TUN 67

Pe3b60Bble CTepxHu / coe-

- L R AMHUTENbHBIE CTEPKHM
. = THnbI ¢ 67 D219 no 67 50 13 /
 Ep— — — | TURbI ¢ 66 46 13 4o 66 50 13

Matepwan:
ot M10 go M16: S235JR
ot M20: S355J2.

pe3bb0BOI CTEPkKEHD THNA 67

Pe3b6oBble CTEpKHM
LISEGA pomkHbI 3aMeHATbLCS
TONLKO aHanorMyHbIMU
CTepPXHAMM.

1
w
S
1
i
D
S
1
a@dp

B

COEANHUTENBHBIN CTEPXEHb TUMa 66

an CTaHAAPTHbIX 3HAYEHNAX
OJNHbI He BO3HUKaeT np06neM,

M10 67 D219 67 D3 19 67 D4 19 67 D519 67 D6 19 67D719 05 CBA3aHHbIX C YMEHbLIEHHLIMN
M12 672213 672313 672413 672513 672613 672713 0.7 MOHTaXHbIMW ANIMHAMK, TaK KaK
7T N T Y7 S M i R T e SookocT
M 24 675213 675313 675413 675513 66 56 13 6657 13 29 OTpe3ariA H6a MecTe B cooTaeT-
M 30 676213 676313 676413 676513 6666 13 6667 13 47 CTBUV C TREDYEMOW ANUHON.

M 36 677213 677313 677413 677513 6676 13 667713 6.8

M42 678213 678313 678413 678513 66 86 13 668713 9.3 HaHHble 3akasa:

M48 679213 679313 679413 679513 6696 13 6697 13 12.2 pe3bboBOiA / COEAMHUTENBHBIN
cTepkeHb
™ne. .. ..

- L@ S -

S Pesb60Bble TAM, HaunHas ¢

S _ o M56x4, MOrYT MOCTaBNATLCS

— - |

B MCMOSTHEHM pPe3b00BbIX
CTepXHeN Tuna 67 unn coean-
HUTEMbHbBIX CTEPXHEN TvNa 66 ¢
HeCTaHAaPTHbIMM 3HAYEHNAMM
AnVH HaKaTaHHON pesb0bl.

@dy

COEAVHUTENBHBIN CTEPXKEHD THNa 66

@ L=max. 6,000Mm, GonbLume 3HAYEHNS AMHbI - MO 3aMPOCy

[aHHble 3aka3a:
HauuHasa ¢ M56x4:

M 56x4 6610 13 671013 175 pe3b00BON / COBANHUTENbHbIA
M 64x4 6620 13 672013 231 CTEPXKEHb, TUN 6. ...

M 68x4 663013 673013 26.2 L =..»m

M 72x4 6640 13 6740 13 295 Ly =..mMm

M 80x4 6650 13 6750 13 36.8 Ly =..MMm
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KOMNOHEeHTbI KpeniyieHUsA K KOHCTPYKLUMAM,
TPpaneuun, XoMmyTbl, CKOJib3fllne nNoaJs10XKN
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KOMNOHEeHTbI KpeniyeHusa K KOHCTPYKUMNAM,

TPpaneuun, XoMmyTtbl, CKOJib3filline NoaJs10XKHN

CopnepxaHue Crp.
KoMnoHeHTbI KpenneHns K KOHCTPYKLMAM, TPAMELMMN . . . ..o ovvvnevnnennennss 7.1
[MpuBapHbIE CEPbIY C NAMBLUEM TUMA 73 & e eennennssssnsssnnnns 7.2
[MpuBapPHbIE MPOYLUMHBI TUMA 75 & o i e e e eeeeeeaaanaaassannns 7.2
lMpuBapHbIe MNAaCTUHbI CO ChepuyeckuM Wanbamm Tna 74...........ooovnnn. 7.3
XOMYTBI M TPAMELIMM . . v ettt e et e eenannas s s s e e ennnnnassssseennnnnns 74
BarnoyHbIE 3aKMUMBI TUTMIA 78 . v v vttt it i e st ii e nnaaas 7.4
TPAMELMN TUMA 7 4t vttt ettt et e e s e e e e s s nnnnennns 74
BanoyHbIe afanTePbl TUMA 76 . e eensnsssssssssssnnnn 7.6

Hanpasnsitowyme ¢ 6anoyHbIMm agantepamu Tuna 76 Ans xomyToBbix onop Tuna49 .. 7.8

Yronku ¢ 6anoyHbIMM aganTepaMM TUNA 76 « oo v v v e v e e e e e eiinnnnnnns 7.8
CKOMB3ALIME MOATIOKKM .+ v v v v v vt e et tnes s s snssnnsesnsennsennsennssnnns 710
VHCTPYKLMN MO COOPKE M YCTAHOBKE . .« v s sasaeaeeeeeeeennnnnsnssssensennnnn 712
Ckonb3sLLye NOANOXKKA AN NPUBAPKM TUNA 70 v v v i ettt e ininiene s 713
Ckonb3sLine Noanoxkn ans 60nToBoro coeanHeHna Tuna 70. ... .. vvevee e s 715

TPYMNA
MPOOYKTOB
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KOMNOHEeHTb!I KpenyneHusa K KOHCTPYKUUAM,
TPpaneuun, XoMyTbl, CKONb3Alne NnoanoXKu

[ns npucoepnHeHns onop
TpyOONPOBOJOB K CTPOU-
TeNbHbIM KOHCTPYKLMAM
BOCTYMHbI cneuuanbHble
KOMMOHEHTbI Ans NpuBapu-
BaHWUA Unu 3axuma. [ins Toro,
4TOObI KOHCTPYKLMA OTBEYana
TpeboBaHUAM Ge3onacHOCTH,
coeANHEHNs OOMKHbI ObITh
COOTBETCTBYHLUMH.

741

lpynna npoaykroB 7

CoeﬂI/IHVITeI'IbeIe KOMMOHEHTbLI And Henocpen-
CTBEHHOTO KPEMneHNs K KOHCTPYKUMAM W Tpaneuusm
BXOZAT B rpynny npoAyKTos 7.

[JlonycTumble Harpysku [51s KOMMNOHEHTOB COOTBET-
CTBYHT Harpyskam Ansi CTaTu4eckut onpeaenmblx
KOMMOHEHTOB, NPeACTaBMNEHHBIM B « TEXHUYECKNX

XapakTepucTukax», ctp. 0.6.

[ns npuBapHbIX ceper T1na 73 - XOpoLLo noaxoas-
WX ANS NOACOEAMHEHMS K MONOMY NpOnio - U
MpWBapHBIX MPOYLUKH TUNa 75 HeobXxomumo yuuTbl-
BaTb 3alaHHble MAHUMANbHbIE 3HAYEHUS TOMLMHBI
CBapHOro Wwaa. OHK paccynTLIBAKOTCA Tak, YTODbI He
npeBbILLaTh MakCMManbHOE HanpsikeHe B CBApHOM
wee B 75 Himm? (cnyyart HarpyxeHus H / ypoBeHb
A/B). Mpw pacyeTe Harpysku MPMHUMANOoCk, YTO Yl
OTKITOHEHWS OT BEPTUKANW He NpeBbILLaloT 6°.

MpuBapHBIe NNACTUHLI TUNA 74 NO3BONSIOT MaKCH-
MarlbHO 1CMONb30BaTh ANMHY TAMM B OrPAHUYEHHBIX
MPOCTPAHCTBAX C MOMOLLbH Pa3beMHO0 CoeamnHe-
HUA. ,D,J'IH HUX TaKXe Yyrnbl OTKNOHEHNA OT BEPTUKaK
[0 6° GbIn B3AThI 32 OCHOBY MY pacyeTe Harpy3Ki.

[opsiueoLMHKOBaHHbIE 6anoyHble aganTepbl TMna 76
[0MNyCKaOT HaKMaaHble COEAUHEHNS BMECTO CBApHbIX,
HanpuMep, Npy paclMpeHmnsix TpybonpoBoaoB UMn
MEeTarOKOHCTPYKLMA Ha CyLLECTBYHOLLMX CTAHLUSIX.

BarnoyHble 3axumbl TMNa 78 CKOHCTPYWUpOBaHbI ANS
kpenneHus 6e3 cBapkm Ha nnowaake. OH JOCTYMHbI
ANS BCEX 3HAYEHWUN LWMPUHBI Banky v yrioB HakmoHa
obpasytowmx npoduns. Mpwu 3akase ykasbiBanTe
3HaYeHUS LWNPUHBI 6aNOK W TOMLUMHBI MPOUS.

[ns 3awWmTbl OT KOPPO3NK KOMMOHEHTBI 0bpabaTbiBa-
t0TCS He MPENSTCTBYIOLLIMM CBapKE rPYHTOBBIM MOKPbI-
Tem (30 MKM) UnK NoLBEPratoTCs ranbBaHNYeckomy

LIMHKOBaHWIO (TOTLUMHA Cost - 12-15MKM).

Tpaneuun Tna 79 npegHasHayYeHb! AN YCTaHOBKM
Ha HUX XOMYTOBbIX onop Tuna 49 v Tmna 56 n moryT
ObITb MCNONb30BaHbI B KAYECTBE KECTKON NOABECKM,
a Tarke B CHOPKe C NPYKUHHBIMW MOABECKaMU 1
nofBeckami MOCTOSHHOTO YCUus.

3TV Npochrnn Tpanewuy 3aLuLLeHs! 0T KOPPO3WN B
COOTBETCTBUM CO CTaHAAPTHbLIM LiBETOBbIM MOKPbITU-
em LISEGA (cm. cTp. 0.10).

Mo TpeBGoBaHMI0 BCE KOMMOHEHTbI MOTYT MOCTABNATLCA
C CepTUchrKaTaM1 Ha MaTepuarbi.

mun 73

mun 74

mun 75

mun 78

CmaHdapmHble cpedcmea coedUHeHUs




[lpuBapHbIe cepbru ¢ nanbuem Tuna 73

[puBapHbIe NPOYLWUHbI TUNA 75

732913
733913
734913
735913
736912
737912
738912
739912
731012
732012
733012
734012
735012

75D119
752112
753112
754112
755112
756112
757112
758112
759112
751012
752012
753012
754012
755012

50
65
75
95
120
120
120
150
170x1
170x1
150x1
180x220

75
75
90

30
35
45
60
65
80
100
120
130
150
170
180
220
250

7\
N

...d1—

K—-=

chopma ans Tuna ¢ 73 20 12

no 7350 12

10.5
12.5
16.5
20.5
24.5

40
45
50
55
60
70
80
90
100
110
120
130
140
150

6
8
10
12

3.0
3.0
3.0
3.0
3.5
4.0
55
7.5
8.5
9.0
10.5
12.5
13.5

3.0
4.0
45
6.0
7.0
8.5
9.5
10.5
13.5
15.5
18.0
20.5
18.5
20.0

0.3
0.4
1.1
2.1
338
6.8
9.2
1.1
18.5
37.0
37.0
38.0
58.0

0.10
0.13
0.24
0.45
0.65
1.25
2.35
3:9
46
1.7
10.6
12.6
18.5
21.5

MpuBapHbIe cepbru ¢
nanbLem
TMnbl ¢ 7329 13 go 73 50 12

Matepuan: S355J2,
LUTaMMNOBKa.

HaumHas ¢ rpynnbi
Harpysku 20:

KOHCTPYKLS, BbINOMHEHHAS
ra3onnaMeHHon Pe3sKoun,
13roToBrneHHas u3 S355J2.
wrungt: C35E+QT.

(D MvHMMansHas ToMLLMHA CBAPHOTO
LwBa (He CoBNaAaeT C NOHATH-
€M KaTeT cBapHoro wea). Mpu
pacyeTe napameTpoB CBapHbIX
LUBOB NPUHMMANOCh [OMYCTU-
Moe HanpsbkeHue 75 H/mm? ans
cnyyas HarpyxeHus H
(ypoeHb A/B).

[aHHble 3aKa3a:
npuBapHas cepbra 73 .. 1.

MpuBapHbIe NPOYLWKHBI
TMnbl ¢ 75 D119 no 75 50 12

Matepuan: S235JR
HauuHas ¢ rpynnbl
Harpy3ok 6: S355J2

(@ MuHMMansHas ToNLLMHA CBAPHOTO
LuBa (He COBMafaAET C MOHATH-
€M KaTeT cBapHOro waea). Mpu
pacyeTe napameTpoB CBAPHbIX
LWBOB MPUHMMANOCh AOMYCTU-
Moe HanpskeHre 75 H/mm? ans
cnyyas Harpyxerus H
(ypoBeHb A/B).

[aHHble 3akasa:
MpVBapHbIE MPOYLLMHBI
wmn75..1.
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[lpMBapHbIe NNacTUHLI CO chepuyeckumu wanbamm
Tun 74

MpuBapHbIe NNAacTUHLI CO

cthepuyeckmmm wandbamm ’—— 2B -
TMnbl oT 74 D119 00 74 50 13 _

T
LR G&4 — ! 0]
Martepuan cepuyeckmx : ol |
Lwawnb: 3akaneHHas ctanb. i i N\ 4*
HauuHas ¢ rpynnbl ©) T l w
Harpysok 5: C15 i b
: N N NN
npweapHas nnactuHa: S235JR il
P =
[ns s = 20; $355.2. | N
[ N ~— @D S
- maxF ——= [
- A
(D LISEGA pekoMeHayeT npuxsaTuTs
o ot qw"(cauvm i _
HUS! MW NPUBAPHTH CMOLLHBIM
LUBOM MO NEPUMETPY KaK yKasaHo. 74D119 M10 60 21 15 10.5 12 35 10 15 10 0.3
742113 M12 70 24 18 13 17 40 11 17 15 0.6
743113 M16 70 30 25 17 17 45 15 22 15 0.6
743213 M16 95 30 25 17 22 45 15 22 20 1.4
743313 M16 130 30 25 17 22 45 15 22 20 27
744113 M20 70 36 30 21 18 50 18 27 15 0.6
744213 M20 95 36 30 21 23 50 18 27 20 1.4
744313 M20 130 36 30 21 23 50 18 27 20 2.7
745113 M24 95 44 35 25 24 55 21 32 20 1.4
745213 M24 130 44 35 25 24 8 21 32 20 2.7
746113 M30 130 56 45 31 35 60 27 41 30 4.0
746213 M30 170 56 45 31 35 60 27 41 30 6.8
747113 M36 130 68 50 37 37 70 32 50 30 4.0
747213 M36 170 68 50 37 37 70 32 50 30 6.8
748113 M42 130 78 59 43 39 90 37 58 30 4.0
748213 M42 170 78 59 43 39 90 37 58 30 6.8
749113 M48 130 92 66 50 46 120 4 67 35 4.5
749213 M48 170 92 66 50 41 120 41 67 30 6.8
741013 M56x4 225 103 76 58 47 140 50 79 35 13.9
742013 M64x4 250 120 89 66 54 150 59 93 40 19.6
743013 M68x4 250 128 95 70 61 160 64 100 45 22.0
744013 M72x4 300 136 98 75 61 160 70 107 45 31.8
7450 13 M80x4 350 152 110 83 64 180 78 120 45 43.3

[laHHble 3aKa3a:
[TpuBapHas nnactuHa co
chepuyeckont Wwanbon
™mn74.1.
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BanoyHble 3aXUMbl TMNa 78
Tpaneuuu Tvna 79

BanoyHble 3aXUMbI TUNbI C
782111 po 7871 11

[MoBEPXHOCTb:
ranbBaHW4YECKN OLMHKOBaHHas!

L

(D MoxHo TaKkKe MpUCOEAMHSTL
rpynmbl Harpy3ok 8 + 9. flonycTtu-
masi Harpy3ka coctasnset 100

782111 17 8 5 5 6 65 6 75 8 95 9 8 15 08-18 KH A9 cnyvias HarpyxeHn H
783111 21 8 - 70 70 70 70 80 9 100 110 10 20 20-36 (ypoBeHs AJB).

784111 25 125 - - _ 8 90 90 100 105 115 15 25 6.7-89

785111 34 125 - - - 95 95 105 115 130 140 15 25 68-95 @0 TPEGOBaHHIO BOSMOXHO YBeni-
786111 41 180 - - - - - 100 100 10 10 20 30  17.7-1938 Hexwe paswepa 't — EQ cooraer-

CTBEHHO Bo3pacTaerT. [1pu 3akase
YKaXuTe 3HAYEHMs LUMPUHBI 6anku
b v TonwmHy npodpuna t.

787111 @ 51 180 - - - - - 15 115 125 130 20 30 18.2-20.8

[aHHble 3aka3sa:
6anoyHbIi 3aXum
™mn78.111

WwupwnHa 6ankm b = ...Mm
ToMWMHa Npocounsi t = ...Mm

Tpaneuuun gns Ucnonb-

i L <80 -— a —"‘ 30BaHuMs NpyU HeGOMNbLIMX
2y e Harpyskax npu
‘ Temneparypax < 80°C
’ o F]:’T ‘ | !Nk o1 79 C2 37 po 79 42 37
174 R T
| x (L w
© (@ HonycTmyto LiEHTPambHY0
l ‘ Harpy3Kky MOXHO OnpeaenuTb
LU S 10 COOTBETCTBYIOLLEN rpynne
Harpysku Tpaneuun (3-11 paspsg B
0603HayeHnn TUNa).
79 C2 37 1000 25 40 22 1" 1.7 0.30
79D2 37 1000 25 60 25 1 2.6 0.46
791237 600 25 60 25 1 2.6 0.46
7912 37 1000 25 70 28 1" 3.8 0.64
7922 37 600 30 70 28 14 38 0.64
7922 37 1100 30 80 32 14 6.0 1.00
793237 600 30 80 32 14 6.0 1.00
793237 1200 30 100 89 14 9.6 1.50 [JaHHbIe 3aka3a:
794237 600 40 100 38 18 9.6 1.50 Tpanewuus
794237 1200 40 130 42 18 156 2.40 ™79 237,L=...Mm
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Tpaneuuu
Tun 79

Tpaneuuu
Tunbi ¢ 79 22 34 no 79 20 34

0,

[lonycTumyto Harpysky Ans LieH-
TpanbHOro COeAMHEHNS MOXHO
OrnpeAenuTb N0 COOTBETCTBYHO-
LLelt rpymne Harpysku Tpanewum
(3-5t vnm 3-9 1 4-9 Lndpsl B
0603HayeHUn Tna).

Paamepb! Lmakc moryT 6biTb
yBenuyeHbl 4o 2400mm npu
CHVDKEHWUM Harpy3ku Ha 5% Ha
kaxable 100MM yanuHeHus.

BoamoxHOCTb NpUcoeanHeHNS!
KOMMOHEHTOB yKa3aHHbIX rpynn
Harpy3ok.

[aHHble 3akasa:
Tpaneuus
™mn79..34,L=..Mm

Tpaneuuu
TMnbl ¢ 7923 39 0o 79 93 39

@

B kayecTBe gonyctumoit Harpysku
ANS LEHTPanbHOro CoeauHeHNs
BepeTca cooTBETCTBYIOL|AN
rpynna Harpy3aku Tpaneyum (3-i
pa3psia B 0003HaueHun Tuna).

Paamepb! Lmakc moryT bbiTb yBe-
nnyeHbl Ao 2400 MM Ans TMNOB OT
7923 39 po 79 73 39 npm cHuke-
HUM [OMYCTUMON Harpy3sku Ha 5%
Ha kaxgable 100MM yoMHeHus.

BoamoxHOCTb NpUcoeanHeHNs!
KOMMOHEHTOB yKa3aHHbIX rpynn
Harpy3ok.

[aHHble 3aka3sa:
Tpaneums

™mn79.339, L=..

7.5

MM

792339
793339
794339
7953 39
7963 39
797339
798339
7993 39

R
&T_j %ﬁ

~N o o o A w OO

© 0 N o o BB B~

-
o

21
21
25
34
41
46
51
61

1700
1700
1800
1800
1800
1800
2400
2400

40 80 140
40 80 140
40 120 190
60 140 200
65 180 230
65 200 250
95 260 310
120 300 350

Mo 3anpocy MoryT 6bITb nocTaeneHbl TUMbl 79 10 39 u 79 20 39.

40
40
50
60
70
80
90
100

- ————— )

792234  D-4 21 10 1700 20 80 140 19 17
793234  D-4 21 10 1700 20 80 140 19 17
900 2 80 140 19 17

74234 3-4 21 12 1800 40 120 190 31 27
1400 40 120 190 31 27

e = & 1800 40 W 200 38 32
1250 40 0 200 38 32

796234 5-6 u 2 1800 55 180 230 54 44
1400 60 180 230 54 44

s o= 4 E 1800 65 200 250 65 51
1250 70 200 250 65 51

79823 6-8 45 25 2400 80 260 310 102 76
1800 85 260 310 102 76

e T & & 2400 % 300 350 129 92
79103  8-10 61 30 2000 % 300 350 129 92
792034 9-10 61 30 1800 95 300 350 129 92

L p—— B —

1.7
1.7
2.7
3.2
44
5.1
7.6
9.2



banoyHble aganTepbl
Tun 76

Mpu 3meHeHUn nnu paclumpeHnn TpyooNpPOBOAHbLIX
CUCTEM UMK CTanbHOW METaNNOKOHCTPYKLIMMU Ha CyLue-
CTBYHOLLMX CTAHLMAX YACTO OTAAETCA NPEAnoYTEHNe
3aKMMHBIM, @ He CBapHbIM COeAMHEHMAM. B cnyyasx,
KOrfa CBapHble COEAMHEHNS UCKNIOYEHbI N0 coobpa-
XeHnAM 6e30MacHOCTH, He06X0ANMMO UCNONb30BaTh
TONbKO 3aKNMHbIE COEAUHEHMA.

HapexHocTb 3axumatoero adhchekra Takux coe-
AVIHEHWI 3aBMCHT NPEMMYLLECTBEHHO OT XapakTepa
CYUECTBYHLMX KOHTAKTHbIX TOBEPXHOCTEN 1 YCHMHiA
npeaBapuTeNLHOro HaTsikeHus. [103TOMy KOHCTPYKLMSA
32XMMaKLWMX KOMNOHEHTOB ABNIAETCA PELUAOLMM
(haKTOPOM ANs HAAEXKHOTO COEANHEHMS.

Mpu cobrtoaeHNN 3af1aHHbIX MOMEHTOB 3aTSKKM rapaHTU-
PYETCS AnuTENbHAs HAAEKHOCTb COeAMHEHNIA. [Tpu 3TOM

[inst 6e30nacHbIX 1 HAZEKHBIX 3XUMHbIX COEBTMHEHMIA He NOBPEXAACTCA CYLIECTBYIOLIAA 3aLTa OT KOPPOHM,
LISEGA RpeanaraeT cheTemy GanouHLIX 5aMTepos HarpUMep, Ha FOPSYEOLIMHKOBAHHbIX U OKPALLIEHHbIX
T#na 76. 3T KOMNOHEHTI NO3BONSIOT OCYLLIECTBAATH MOBEPXHOCTAIX.

Kpennexue pa3H006pasHb|x KOMMOHEHTOB K CYyLLECTBYH0-
LM CTanbHbIM KOHCTPYKLMAM bes CBapKu 1nu cBepIeHns,
obecneuvsas NpK 3TOM NPOCTOTY YCTAHOBKM 1 3KOHOMMIO
BPEMEHN.

YHuKanbHas 0cobeHHocTb banoyHbix agantepos LISEGA
3aKIK4AETCS B CNELManbHbIX OMOPHbIX aneMeHTax. bnaro-
[aps CBOeil hopme, OHW aBTOMATYECKM NOACTPaNBAOTCS
nog ntoboe nonoxeHue u nNog Moboi yron CyLecTByrLLEro
Mpw 3ataruBaum 6anouHble agantepsl LISEGA aBToma- npoguns.

TUYECKN NOACTPAMBAIOTCS MO TOMLLMHY NPIKMMAEMOTO

KOMMOHEHTA.

BanouyHble aganTepsbi
"Nkl 0T 76 D211 0o 76 42 11

Matepwan:
rOpSHEOLIMHKOBAHHBIN YyryH

(D YkasaHHas Harpy3ka cooTBeT-

CTBYET CRyyato HarpyxeHus H
(ypoBeHb A/B).
«Makc. BonycTuMble Harpysku»,
ctp. 0.6. [ins nonyyeHuns 6onee
noapo6Hoi MHchopmaLwmm o cny-
Yasix HarpyxeHusi cM. Tabnuuy.

(2 BennuvHa koachcpuLmeHTa
Tpenus = 0.14.

ﬂaHHbIe 3aKasa:
76 D2 11 25 35 48 24 M0 31 37 3 15 0.1 Banoubli agantep (6es Gonra)
76 22 11 6.0 70 57 30  M12 37 45 4 17 0.2 ™n76.. 11
7632 11 8.5 150 70 37 M16 44 54 6 20 0.3 OonTOBbIE COEANHEHMS ANS
764211 15.0 300 83 46 M20 55 65 6 25 0.6 0ano4HbIX aaanTepos, cM. cTp. 7.7.
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CmandapmHoe ucnornb308aHue 6anoy-
HbIX adanmepos muna 76 npu pasHbIx
3Ha4YeHUsX MONUWUHLI Mamepuarna
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[aHHble 3aka3a:

6ont ans 6anoyHoro apantepa

™mn76.2 11-...

1.7

YNpoYHEHHbIe ONOpHble CerMeHTbl 0bnaaatT
KpyrmbIM NpocuneM ¢ kaHaBkamu, KOTOPbI BAaBA-
BaETCH B KOHTAKTHYIO MOBEPXHOCTb NPK 3aTSKKe
coeauHeHui. Takum 06pa3om, ycTaHaBnMBaeTcs
MAOTHbINA KOHTAKT, UCKNIOYaIOLWMIA CMeLLeHHe B
nObIX HanpaBneHusx.

Mpumepbl coeanHeHUH ¢ 6anoYHbIMM
apantepamu

MonepeyHoe coeanHeHune

HapexHoe coefuHeHne CTpouUTESNbHbIX Npocunen
JpYr C OpyroM fierko 06ecneynBaeTcs ¢ MOMOLLbIo
npoknaaku 1 8 6anoyHbx agantepos. Hecylyas
CNOCOBHOCTL MONEPEYHOTO COEANHEHUS yKasaHa B
NpeLCTaBNEHHON Hinke Tabnuue.

pumep ucnonb3osanus: [pucoeduHeHue XoMymosoli onopbl K
cmarnbHoli banke

Hecywas cnoco6HOCTb nonepeyHbIX coeauHeHNi
¢ 6anoyHbIMu agantepamu LISEGA

BonToBble coeanHeHus Ans 6anoyHbIX aganTtepoB

76 D2 11 - 065 M10 x 65 0.06 76 D2 11 10 10
76 D2 11 - 080 M10 x 80 0.07 76 22 11 24 12
76 D2 11 - 100 M10 x 100 0.08 76 32 11 34 15
7622 11-070 M12 x 70 0.09 7642 11 60 18
7622 11-090 M12 x 90 0.10

762211-120 M12 x 120 0.12 MpoponbHoe coeanHeHne

76 32 11 -090 M16 x 90 0.19

76 32 11-120 M16 x 120 0.23

763211 -150 M16 x 150 0.27

7642 11-120 M20 x 120 0.39

7642 11-150 M20 x 150 0.45

76 42 11 -180 M20 x 180 0.51

BonTbl ¢ wecturpanHoit ronoskoi DIN EN

ISO 4017, ¢ pe3bboit fo ronoskw, knacc 8.8,
rOPsAYEOLMHKOBAHHbIE, BKMOYas LIECTUIPaHHYIO raiky
DIN EN IS0 4032, knacc 8, ropsyeoLHKOBaHHYHO.

CoenynHeHne npoduneit Apyr ¢ APYroM MOXeT bbiTb
BbINONMHEHO N0 HanpsiMyto, GO C UCNONb30BaHU-
€M MpoKMaKM.



Hanpasnstowme ¢ 6ano4HbIMu agantepamu Tuna 76
Ons XOMyTOBbIX onop Tuna 49
Yronku ¢ 6anoyHbiMu apantepamu tuna 76 .. 16

Hanpasnstowas ¢

-0 6anoyHbIMKU aganTepamu
T AN XOMYTOBbIX ONop
TUnbi ¢ 76 00 11 oo 76 00 14
- L=be - N
-C. | T Martepwuan:
F 0 Hanpasnsawowas S235JR
h - h o = “:
wY ¥
I
~ a2 -
L _J_L::j = .
- b -
CD OrpaHu4uTenb OTpbiBa
[aHHble 3aKa3a:
BokoBas HanpasnsioLLas TMna
76 00 11 76 00 21 35 1.0 35 30 50 42 40 15 1.7 0.60 76001.,b=..mm
7600 12 76 00 22 70 1.7 45 30 60 50 45 17 238 095
760013 7600 23 150 28 65 40 8 64 55 20 49 1.40 [aHHble 3aKaza:
76 00 14 76 00 24 300 47 65 40 80 73 65 25 7.2 140 Gorogas HanpasnsioLLas ¢

orpaHn4uTEnem OTpbiBa
™mn76002. -49....
(Tvn xomyTOBOI ONOPBI), b = ..MM

(D Tpu HeOBXOAUMOCTH, HAMPABNISOLLME MOTYT MOCTABASTLCS C AOMONHUTENbHBIM OFPaHUYUTENEM OTPbIBA (LLMPUHA 80 MM).
(Mpw 3aKka3e Takxe ykaxuTe TN XOMYTOBOW OMOPbI).

Fz: ponyctumas kpaTkoBpeMeHHas Harpyaka Ha OTpbIB OrpaHU4YeHa B KaXaoM Cryyae AonyCTUMO
Harpy3aKkoil Ha OTpbIB A5t XOMYTOBOW onopbl. CM. cTp. 4.68 Ans nonyyeHust uHGopmaLmuy.

(2 BennunHa koadhchuumenTa Tperus U = 0.14

Yronok ¢ 6anoyHbIMu
apanTepamu

_ TMnbi ¢ 76 C1 16 o 76 21 16
Matepwuan:

yronok S235JR

Limin =0 mm Lmax=g+c

TpeHus p = 0.14

76 C116 35 40x6 42 300 40 1 25 15 0.9 0.35
O e
X . .
TONOK JTOYHBIMU T MU
762116 300 80x8 64 300 65 17 55 25 3.9 1.00 yrono ¢ 6ano apanepa

™mn76.116b=..mm L=..Mm
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Yronku ¢ 6anovHbIiMu agantepamu
Tun 76 .. 17

Yronku ¢ 6ano4HbIMK
aganTepamu
Tvnbl ¢ 76 C1 17 go 76 21 17

Matepunan:
yronok S235JR

(D BennunHa koadppuLmeHTa TpeHus
u=0.14

[laHHble 3aKa3a:
Yronok ¢ 6anoyHsIMm
apjantepamu
™mn76.117
b=..mm L=..Mm

7.9

=b
L>-2+c

76C117 35
76D117 70
761117 150
762117 300

40x6
60x6
70x7
80x8

46
55
64
73

40
45
55
65

pumep ucnonb308aHus: Kamkogasi onopa ¢

yCMaHoBNEeHHbIMU Ha 3a800e 60Ko8bIMU

ONOPHbIMU niIacmuHamu

22
25
28
30

20
20
25
25

15
17
20
25

120 230 270 310 320 340 360 380
105 170 200 250 280 340 360 380
110 140 170 200 230 290 350 380
145 160 190 235 265 290 310 330

pumep ucnonb308aHust:
XOMymosasi onopa Ha mpaneyuu

1.0
1.8
2.8
4.4

0.35
0.55
0.75
1.00



Ckonb3silme NOANOXKKM

Tun 70

MpuMeHeHne U 06nacTb CNONbL30BaHMSA
TpyGonpoBofbI, YCTAHOBMEHHbIE Ha OMOpbI, NOABEPKEHbI
NepemMeLLIEHNSM 1o NPUYMHE TEMNEPaTyPHBbIX PACLUMPEHWIL.
Y106kl NPEAOTBPATUTb HEONYCTUMbIE HAMPSKEHWS, KOTO-
pble MOryT NOBPeaNTH TPYGONPOBOAbI, 3TO NEPEMELLEHVE
He JOMKHO OrpaHuunBaThCs. Kpome Toro, HeaHauuTenbHoe
TPEHUE, BO3HUKAIOLLEE NPK STUX NEPEMELLIEHNSIX, MOXET
BbITb YMEHbLLEHO NPY BCTABKE CKOMb3ALLMX MOMTIONKEK
Mexzy XOMYTOBbIMM ONOpamit 1 HECYLLIEH KOHCTPYKLMEHA.

Ha aTane npoexTMpoBaHus Ype3BblYaitHo BaXHbIM SBNSET-
Csl YMEHbLUEHWE CUn TPeHwst. Tak Kak CUMbl TPEHHst MOTyT
BHOCHTb 3HUUTENbHBIA BKMaZ B AONOMHEHNE K pabounm
Harpyskam, kak MpaBumo, OHW BO3AEACTBYIOT Ha HECYLLYIO
KOHCTPYKLVIO (KOHCTPYKLIMSI 3[aHMst Ui BCIOMOraTesibHast
METarNOKOHCTPYKLYS) Yepes MaTepHanbl/MoBEpXHOCTY ¢
MarnbIM TPEHUEM.

MyTem yMEHbLIEHIA N TPEHIS MOXHO COKpaTUTL pasme-

PbI KOHCTPYKLMIA 30aHNS 1 BCIOMOTaTENbHbIX METaMOKOH-
CTPYKLWMI1 B LIENAIX CHIKEHNS 3aTpaT, a Takke U3bexatb cur
peaKLy Omop MK CTaTUYECKOM HArPYXEHM.

CKonbasLLye NOAMOKKM NOBCEMECTHO MCTONb3YH0TCS
[NS BCEX TPyBONPOBOAIHbIX CUCTEM Ha MPOMBbILLNEHHBIX
NPEaNnpUATUSX / Ha XUMUYECKUX YCTaHOBKAX, Ha AMEKTPO-
CTaHLWMAX, NPU TPAHCMOPTUPOBKE CKIDKEHHOTO rasa Unu B
TpyGonpoBoaaXx LIEHTPabHOrO TeNNOCHaBKEHIS.

Mpy MCNONb30BaHIM CKOMb3SALLYMX NOLTIOKEK MOXHO
COKpaTUTb CUMbI TPeHNs NouTh Ha 60%. Mpu ucnonb3oBaHmu
CKOMb3SILLX MOAMOXKEK W NNACTVH U3 HepXaBeloLLei CTanu
Ha KOHTaKTHOI MOBEPXHOCTM XOMYTOBOW OMopb! KoadhduLu-
€HT TPEeHKs MOXHO CokpaTUThb 0 U= 0.1 (Cyxoe TpeHue),
BMECTO KoadpchuumeHTa Tpems | = 0.3 npu KOHTaKTe MeTar-
na no MeTanmy npy CKOMbXEHIM.

Cronb3awme nognoxku LISEGA nsrotasnsusatotcs 13
PasnuYHbIX MaTEPUanoB ¢ ManbIM TPEHUEM B 3aBUCUMOCTH
0T [anasoHa Temneparyp. [ind Ucnons30BaHMs npu nocTo-
AHHo Temnepatype Ao 180°C (Ha 0CHOBaHUM XOMYTOBOM
0ropbI) PEKOMEHAYHOTCS CTaHAaPTHbIE CKOMb3ALLME NOA-
noxku u3 PTFE (MT®J). Mpu Temnepatypax ot 180°C go
MakcumMansHoro Hadenmns 350°C npumensieTcs cnelmanb-
Hbli TENNOCTOMKMIA MaTepuan.

MpenmywiecTBa MaTepranos ¢ ManbIM TPEHUEM

B BbICOKas MexaHW4eckas U3HOCOCTOHKOCTb
®  TepmocToikocTb Ao 350°C

B 0AXOAAT ANA UCMONb30BaHMSA B YCNOBMSAX arpec-
CMBHOI1 OKpYKatoLLei cpeabl Gnaroaapsi cBoeit
BbICOKOW XMMMU4ECKOW CTOMKOCTH

®  camocMasblIBalolLMecs
B TeXHU4Yeckoe 0OCnyxmBaHue He TpebyeTcs
B ANUTENbHbIA CPOK CNYXObI

B OTNHUYHasA Hecylwas cnocoGHOCTbL

CmaHOapmHoe UCNOMb308aHUE CKOMb3FUWUX NOOIOXEK Onsi XOMYymaosbIx ohop

XomyToBble onopbI ycTa-
HaBNUBAIOTCA Ha CKOMNb3A-
wue NoanoXKM, NO3BOSIAI0-
LwMe YMEHbWNUTL TPEHUe Npu
nepemeLLeHnm - No3aTomy
TpyGonpoBoAHbIE CUCTEMbI
MOryT GecnpensTCTBEHHO
nepemewaTbCca nNpu Temne-
paTypHOM paciUMPeHuH.

-
=
S

pusapHble ckonb3aujue NOONOKKU

€

Tun 28 ¢ 8CMpOoeHHbIMU CKOMb3SAUUMU
noonoxKamu

-

i

Tun 29 ¢ nnumoli, socnpuHumatoweli
Haepy3Ky, U CKOMb3AWUMU NOOMOXKa-
mu u3 PTFE (MT®3)
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7.11

Taike ckonbasime nognoxku LISEGA ncnonbay-
toTCS B CNyYasix, Koraa Heobxoammo nepeasurath B
TOPU3OHTaNbHOM HanpaBneHnn BonbLune Harpy3Ku.
Mpy 1Cnomnb3oBaHMM CKOMb3SALLMX NOLAOKEK MOXHO
YMEHBLUUTL cuny, Tpebyemyto Ans nepeMeLLeHs, Ha
60%. MprmeHeHme ckonb3sLMX NOAIoXeK Bnaronpu-
STHO BNUSIET HA BCKO KOMMOHOBKY TPy6ONpOBOAHON
CUCTEMBI.

KOHCTpYKLUA CKONb3AWMX NOANOXKEK
Cronb3sime nognoxku LISEGA ans onanasoHa Tem-
nepatyp o 180°C npoussoastcs n3 PTFE (IMT®J)

- MaTepuana ¢ HU3KUM KoadpuumeHTom TpeHus. Mpu
Temnepatypax ot 180°C no 350°C ucnonbayetcs
cneumanbHblid TENMOCTONKWIA MaTepuar, KOTOpbIN He
TONBKO NOBbILLAET TEMMOCTOMKOCTb, HO M ONTUMN3M-
pyeT MexaHU4ecke CBONCTBA.

Cronb3siwas nognoxka LISEGA no cyLiectsy cocto-
WT 13 ONOPHOI NNACTUHbI U3 YTNEPOANCTON CTamnu ¢
He NPEnsTCTBYHOLMM CBapKE rPYHTOBLIM MOKPLITUEM,
B KOTOPYIO BCTPOEH MaTepuan ¢ ManbIM TPEHNEM.

o enaHuto, MOXET NOCTABNATLCS KOHCTPYKLMS C
ropsiYe0LMHKOBAHHOW ONOPHO NNACTUHON.

Cronb3sime noanoxku LISEGA ans 6onToBoro kpe-
NNeHNs NOCTaBNSOTCA B CTAHAAPTHOM UCMONHEHUN
ropsi4eOLHKOBAHHBIMM.

ConpshkeHHast IOBEPXHOCTb NpefcTaBnseT coboi
NNacTUHy 13 HepxasetoLLen cTanu. Mpu xenaHum
NacTMHY U3 HepXaBeloLen CTau MOXHO 3aKa-
3aTb OTAEMNLHO U NPUBAPUTL €6 CAMOCTOSTENBHO,
WK 3aKa3aTb ee Yxe NpUBaPEHHON K NofoLLIBE
OMopbl Ha 3aBOAE W FOTOBOW K UCMONb30BaHMIO.

Mcnonb3oBaHne CKONb3ALWMX NOANOXKEK

ana onop tuna 49 .. .. G..

Ckornb3siLLas NoAnoxKa, cneLpansHo paspaboTtaHHas
[Ansi BEPTUKaNbHON YCTaHOBKM, HAaNpUMep, Ha Takux
KOMMOHEHTaX, Kak HanpaBnsitoLLye onopk! TMna

49 .. .. G .., npvBMHYeHa BorTamm K ONopHOM NNnTe.

@ nnacmura us Hepxaselowell
cmanu
@ mun70...-MB

0CHOBaHUE/Hanpaensiowasi XoMymogol onopb|
muna 49 .. .. G3-SP co ckonb3swumu nodnoxxkamu

Xomymosas onopa muna 49 .. .. G4-SP, oepaHuyusarowas
nepemeuwjeHust no ocsim X-Z ¢ Hanpaensrouwumu no ocu Y,
CO CKOMb3SFWUMU NOONOXKaMU

3HayeHuns koahpuLmeHTa TpeHMs I B 3aBUCMMOCTH OT paboyei Temnepartypbl

CKOnb3siumMe
NOATNOXKN

Makc. paboyas Temn. 15|0°C 1t|30°C

2£|30°C 3(|)0°C 350°C

CTaHAapTHbIN
aHTUCPVIKLMOHHBIA
matepuan PTFE
(MTP3)

BbICOKOTEMMEPATYPHbIiA
QHTUDPUKLMOHHBIN
matepuan

0.1<p<018




WUHdopmaums o KOHCTpYKLMKM U cOopke
CKONb3ALMX NOASIOKEK

— -
m  TpebyeTcs napannenbHas ycTaHOBKa v
CKOMb3ALWMX NOANOXEK U CONPSKEHHBIX i’
NoBEPXHOCTEMN.
m  ConpsikeHHble NOBEPXHOCTHM [OMKHbI NONTHOCTLIO W,

NOKPbIBATb CKOJb3ALIMUEe NOANOXKN B no6om
BO3MOXHOM NOJI0XXeHNK onopbI.

= KoMnoHeHTbI A0MKHbI GbITb YCTAHOBMEHbI TaK, YTO-
Ob! He ObINO KaKoro-nMoo BbIrMGaHWS CKONb3ALWMX
NOANOXEK UMK CONPSKEHHBLIX NOBEPXHOCTEM.

YcTtaHOBKa CKONb3AWMX NOATOXKEK

®  Tun 70 .. 1. npuxBaTbIBAETCA TOYEYHOI CBAPKOM.
Ecnu TpebyeTcs npuBapka no Bcemy nepumeTpy,
TOrAa Heo6XoaNMO cneanTb, YTobbI TeMNepaTypa
matepuana PTFE npu atom He npeBbicuna 260°C.
Mpu ceapke matepuan PTFE, Takxke Kak orpaHnyu-
BaloLLMe NOBEPXHOCTU 1 NOBEPXHOCTL OMOPHON
NAUTLI JOMKHbI ObITh 3alUMLLEHbI OT rpsi3u.

m  PeKoMeHOyeTcs yCTaHaBNMBATb CKOMb3ALMe NOA-
NOXKM TONbKO rOPU3OHTANBLHO. [15151 BepTUKANBHO
YCTaHOBKM JOMKEH ucnonb3oBatbes Tvn 70 .. ..-MB.
Ecnu obecneyeH NOCTOAHHBII KOHTAKT CONPSXKEH-

Xomymosasi onopa muna 49 Ha ckonb3suiell nodnoxke HOW NOBEPXHOCTH C PTFE, MoxHo ucnonk3osate

C NpucoeduHeHUEM K MeMarnioKoOHCMPYKUUU C NOMOWbHO CTaHAaPTHbIA KOMNOHEHT TUNa 70 .. .. .
6ano4HbIx adanmepos

® Tun70..2.ntnn 70 .. 3. npUBUHYMBAIOTCA K Me-
TannoKOHCTPYKLM C MOMOLLbH0 GONTOB C LIMNNH-
Apuyeckoii ronoskon M10 unu M12. 3t 6onToBbIe
COEAMHEHMS He BXOAAT B 00beM NOCTaBKH.

Mo 3ampocy MOryT NOCTaBMSTHCS CNeLarbHble pasMepbl.

Harpyska % [vanasoH 1 [vanasoH 2 [vana3oH nepemeLLeHu: 3
HOM. Harpyska

40%
60%
80%
100%
40%
60%
80%
100%
40%
60%
80%
100%

N
o
e e e T T = =SS

Xomymosas onopa muna 49 u npyXuHHas onopa muna
28 €0 CKOnMb3FWUMU NOOOXKaMU

PexomeHAyemoe Ucnomnb308aHUE CKOMb3AUUX NOOMOKEK
01151 NPYXUHHBIX onop muna 29 .. 1.
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Ckonb3swme NOANOXKN ANA NPUBapPKu
Tun 70

Ckonb3sllume NoanoxXKu ans

npuBapku (NPAMOYroNbHON o D T E ]
opme) T ‘ ;

Tmnbic 70 11 1. go 70 48 1. B

Matepuan: S235JR

M0BEPXHOCT: HE MPEndTCTBYH-

LLiasi CBapKe rpyHTOBKA
(D 3HaueHme 6-/t LdpbI 3aBHCHT OT 7011 1. 13 7 25 50 50 10 @40 0.2
paGodeit Temnepatypel. 70121. 22 13 40 50 100 10 30x 80 0.3
O T ———— 70131, 37 22 70 50 150 10 30x130 0.4
CHOb3ALMX TIOANIONEK yKa3aH! B 7014 1. 52 31 100 50 200 10 30x 180 0.6
Tabnuue Ha c1p. 7.11. 7016 1. 82 49 160 50 300 10 30 x 280 08
7017 1. 105 62 205 50 390 10 2x30x 180 1.0
7018 1. 135 80 265 50 490 10 2x30x230 1.3
70221, 59 36 120 100 100 12 80 x 80 0.7
7023 1. 98 60 200 100 150 12 80x 130 1.0
7024 1. 138 84 280 100 200 12 80 x 180 1.3
7026 1. 219 132 440 100 300 12 80 x 280 19
7027 1. 280 168 560 100 390 12 2x80x 180 25
7028 1. 360 216 720 100 490 12 2x80x230 3.1
7033 1. 163 99 330 150 150 12 130 x 130 14
70 34 1. 228 138 460 150 200 12 130 x 180 1.9
7036 1. 358 216 720 150 300 12 130 x 280 2.7
7037 1. 465 276 920 150 390 12 2x130x 180 3.6
70381. 595 354 1180 150 490 12 2x130 x 230 44
NlaHHble 3aka3a: 70441, 318 192 640 200 200 12 180 x 180 24
CKOMb3ALLAs NOANOXKA AN 7046 1. 498 300 1000 200 300 12 180 x 280 36
MpUBapKY 70471, 645 384 1280 200 390 12 2x180x 180 5.4
™mn70 .1, 70481. 825 492 1640 200 490 12 2 x 180 x 230 6.8
CKOnb3ﬂI.I.l,aﬂ noAnoXkKa
ANS NpUBapKK ol
(xpyrnon chopmbi) 3% [ )
TMnbI ¢ 70 05 1. 5o 70 20 1. f o0
Marepuan: S235JR
HOBerHOCTbZ He NpendaTcTByLo-
LLias cBapKe rpyHTOBKA
(D 3Hadenme 6-it UnchpsI 3aBICHT OT
paBoueii TeMnepaTyps. 7005 1. 13 7 25 50 10 40 0.1
7008 1. 33 19 65 85 12 65 0.4
(2 3HaueHus koachbuLMeHTa TpeHIs 7010 1. 50 30 100 100 12 80 0.5
CKONb3ALLMX NOANOKEK yKasaHbl B 7013 1. 90 57 190 130 12 110 0.9
Tabruue Ha crp. 7.11. 70171. 175 106 350 170 12 150 14
7020 1. 254 152 505 200 12 180 1.9

[laHHble 3aKa3a:
CKOMb3sLLas NOANoXKa Ans
npmBapKm

™mn70.. 1.
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Ckonb3silme NOANOXKKM Ana bonToBOro
coeguHeHusa - Tun 70

CKonb3slue NoanoxXku ans
—D— —E— 6onTOBOrO COeANHEHMUSA
] g . (npomonbHble, NpsAMOYronb-
\ G | HOM (hopMb)
B TMnbl ¢ 70 11 2. 0o 70 48 2.

—H~
i o>
i

[MoBepXHOCTB:
ropsSYEOLMHKOBaAHHAS

(D 3HaveHme 6-it LnchpLI 3aBICHT OT

70112, 13 7 25 50 50 22 @40 100 75 0 2 12 05 pabouet TemnepaTypb!.
70122, 22 13 40 50 100 22 30x80 100 75 60 4 12 1.0
70132. 37 22 70 50 150 22 30x130 100 75 100 4 12 15 @ 3HaveHws koachduLmeHTa TPEHNS
70142, 52 31 100 50 200 22 30x180 100 75 150 4 12 20 CHOMb3ALYX MIOATIOKEK yasaHb! B
Tabnuue Ha ctp. 7.11.

70162. 82 49 160 50 300 22 30x280 100 75 250 4 12 2.9
70172. 105 62 205 50 390 22 2x30x180 100 75 300 4 12 3.8
70182. 135 80 265 50 490 22 2x30x230 100 75 350 4 12 47
7022 2. 59 36 120 100 100 22 80x80 150 125 60 4 14 1.7
70232. 98 60 200 100 150 22 80x130 150 125 100 4 14 25
70242. 138 84 280 100 200 22 80x180 150 125 150 4 14 383
70262. 219 132 440 100 300 22 80x280 150 125 250 4 14 5.0
70272. 280 168 560 100 390 22 2x80x180 150 125 300 4 14 6.4
70282, 360 216 720 100 490 22 2x80x230 150 125 350 4 14 8.1
70332. 163 99 330 150 150 22 130x130 200 175 100 4 14 3.6
70342. 228 138 460 150 200 22 130x180 200 175 150 4 14 47
70362. 358 216 720 150 300 22 130x280 200 175 250 4 14 7.0
70372. 465 276 920 150 390 22 2x130x180 200 175 300 4 14 9.1
70382, 595 354 1180 150 490 22 2x130x230 200 175 350 4 14 114
70442. 318 192 640 200 200 22 180x180 250 225 150 4 14 6.1 JaHHble 3aKasa:
70462. 498 300 1000 200 300 22 180x280 250 225 250 4 14 9.0 CKOMb3ALLAA NOANOXKKA ANs
70472. 645 384 1280 200 390 22 2x180x180 250 225 300 4 14 1".7 60ONTOBOr0 CoeaMHEHUs
70482. 825 492 1640 200 490 22 2x180x230 250 225 350 4 14 147 sl 70 .. 2.

Ckonb3slwue NoanoxXku ans

l’_ e ﬁ-] 6onTOBOro0 COeANHEHMUSA
= L r— / =1, — (kpyrnoi chopmbl)
- Pt 11 od = % —  Tunbic 70 052. 5o 70 20 2.
I oTK(3x120°)
l- 20D lMoBEPXHOCT:
ropsi4eoLMHKOBaHHas

(D 3Hauenve 6-t Ldhpbl 3aBNCHT OT
paboyeit TemnepaTypbl.

70052. 13 7 25 50 90 22 40 70 12 05 @ 3uavens KoobbEHTa TpeHI
70082. 33 19 65 85 125 22 65 105 12 12 CONLSFLYAX NOZNONEK YKAIAHS! B
70102. 50 30 100 100 150 22 80 125 14 16 TabnuLe Ha crp. 7.11.

70132. 90 57 190 130 180 22 110 15 14 25

70172. 175 108 350 170 220 2 150 195 14 3.9

7020 2. 254 152 505 200 260 22 180 230 18 54

[JaHHble 3aka3a:
CKOMb3sILLAs NOAMOXKa Ans
O0onTOBOrO COEANHEHUS!
™mn70.. 2.

7.14



Ckonb3sme NOANOXKKK AN OONTOBOro coeaAnHeHuUs

Tun 70

Ckonb3silwue NOANOXKM Ans
60oNnTOBOro COeANHEHNS
(nonepeyHsble, npsiMoyronk-
HoWl hopMbl)

TMnbl ¢ 70 12 3. 5o 70 48 3.

[ToBEPXHOCTB:
ropsYEOLMHKOBaHHAS

(D) 3HaueHme B-i Ldpbl 3aBICHT OT
paboqeit Temnepatypbl.

(2 3HaueHust koapuLMEHTa TPEHUS
CKOMb3SILLMX NOANOXKEK YKa3aHbl B
Tabnuue Ha cTp. 7.11.

[aHHble 3aKasa:
CKOMb3sLLas NOANoXKa Ans
60nTOBOr0 COEANHEHMS!
™mn70..3.

Matepuan: S235JR
[MoBEPXHOCTb: FPYHTOBKA, He
NpensTCTBYIOLLas CBapKe

HononHutenbHble geTanu
3aKasa:

CKONb3siLLAs MOAIOXKA

70 .. ..-MB

715

7012 3.
7013 3.
7014 3.
7016 3.
7017 3.
7018 3.
7023 3.
7024 3.
7026 3.
7027 3.
7028 3.
7034 3.
7036 3.
7037 3.
7038 3.
7046 3.
7047 3.
7048 3.

B
I el
i Ly
G | | A
C —
22 13 40 50 100 22 30x80
37 22 70 50 150 22 30x130
52 31 100 50 200 22 30x180
82 49 160 50 300 22 30x 280
105 62 205 50 390 22 2%30x 180
135 80 265 50 490 22 2x30x230
98 60 200 100 150 22 80x 130
138 84 280 100 200 22 80 x 180
219 132 440 100 300 22 80 x 280
280 168 560 100 390 22 2x80x180
360 216 720 100 490 22 2x80x230
228 138 460 150 200 22 130 x 180
358 216 720 150 300 22 130 x 280
465 276 920 150 390 22 2x130x 180
505 354 1180 150 490 22 2x130x230
498 300 1000 200 300 22 180 x 280
645 384 1280 200 390 22 2x180x180
825 492 1640 200 490 22 2x180x230

Ckonb3sawast nodnoxka muna 70 .. ..-MB 0ns
8epmuKasnbHoU Uy NOMOIOYHOU yCmaHo8KU

-

150
200
250
350
440
540
200
250
350
440
540
250
350
440
540
350
440
540

's
\

O O O O o o

60
60
60
60
100
100
100
100
150
150
150

125
175
225
325
415
515
175
225
325
415
515
225
325
415
515
325
415
515

S BB A DS DB PSS DB PRDDDDDDD DD

0.9
1.3
1.6
23
3.0
37
24
3.1
45
5.8
71
4.6
6.6
8.5
10.6
8.8
1.3
14.0



[porpammHbie cpeactsa LISEGA ans
MPOEKTUPOBAHUA N KOHCTPYUPOBAHUSA
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[MporpammHbie cpeactea LISEGA
LA NPOEKTMPOBaHUA U KOHCTPYUPOBAHUA

CopnepxaHue Crp.
Mporpammuble cpeactBa LISEGA ans npoekTMpoBaHWUA U KOHCTPYMPOBaHMS . . . . 8.1
MporpammHoe o6ecrieyenme ans npoektuposaHnsa LICAD®. .. ..o.vv v inennnns, 8.2
IMHTEPdENCHI M BUBIIMOTEKM KOMMOHEHTOB &« v v vv v v v eeeeeennnssssssssssssnnnnn 8.5

FPYNNA
NPOAYKTOB
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[porpammHbie cpeacTaa LISEGA

And NPOeKTUpPpoBaHUA U KOHCTPYUPOBAHUA

LICAD

LICAD® sBnsieTcs 3aperucTpu-
POBaHHbIM TOBApHbIM 3HAKOM
LISEGA SE. Bce npouue npo-
LYKTbI, WUPUGTHI 1 HAa3BaHUS
KOMMaHWi SBNSOTCS TOBap-
HbIMW 3HaKamu Unn 3aperu-
CTPUPOBAHHBIM TOBAPHLIMY
3HaKkaMm COOTBETCTBYHLLMUX
KOMMaHuA.

Modenu onop moeym bbimes uHme-
2pUpo8aHbI ¢ NOMOWBIO (YHKUUU
3KCnopma 8 CrioxkHble 06beMHbIe
U306paXeHUsI.

8.1

I/IHTenneKTyaanoe peleHue ana

NPOeKTUPOBaHUA onop

YHuKkansHas mopynbHas cuctema LISEGA ssunace npegno-
CbITKOM K CO3iaHNI0 BbICOKO(YHKLIMOHAMBHOTO Mporpamm-
Horo obecrieyeHns Ans nonb3oBatenei. Pelueus, koTopble
Mbl pefinaraeM, NPeSOCTaBNSIOT HOBbIE BO3MOXHOCTM ANS
MOBbILLEHNS APEKTUBHOCTU MPOEKTUPOBAHNS, ONTAMM-
3aLmM Ka4ecTBa M 3HAUTENBHON SKOHOMUN NPOEKTHBIX
TpyAo3arpar.

Kak npaguno, npoekT1poBaHIe MPOMbILLIEHHbIX NPeAnpY-
ATUiA BbINonHseTes ¢ nomoLLpto CATP, BKioyas cucteMbl
CAE (cucTeMbl aBTOMATU3VPOBAHHOTO MOLEMMPOBAHNS).
Wrerpaups LICAD®B pasnuuHble CATP cosfaet 3Hauw-
TeNbHblE NPEUMYLLECTBA ANS 3MEKTUBHOIN KOMMOHOBKN
TpyOONPOBOAHbIX CHCTEM.

Mporpamma LICAD® ycTaHoBuna HoBble CTaHaapTbl B AaHHOM
obnactin. OHa No3BONSET CO3AABATb YEPTEXM OMOp 1
criedmKaLymM MaTepuarnos 3a MUHYTbI, BMECTO MPUBLIYHbIX
yacos. LICAD® siBnsieTcst nporpamMmoii C MHTENNEKTYabHbIM
NHTEPECOM, KOTOpas NpeaocTaBnseT HeobXoaMMble
[JaHHbIe 13 eMHOrO CTOYHMKA ANst Bcex nporpamm CATP,
WCTIONb3YEMbIX B HACTOSILLEE BPEMSI.

C TOYKM 3pEHMS Ka4eCTBa, 3Ta (HYHKLMS OLHOTO UCTOYHMKA
ABNSETCS 0COOEHHO BAXHON.

Yro6bl obecneunts nonbsosatenst LICAD® cambiM LMPOKUM
BO3MOXHbIM [i1anasoHom npuroxenui, LISEGA paspabotana
LOMONHUTENBHOE NONb30BaTENLCKOE NPOrpaMMHoe obecre-
yeHue. MonHbIA NporpaMMHbIN NakeT BKItoYaeT B cels:

PacueThl Ha e 3D

Mofaenu-
NPOYHOCTE poBaHHe

%
-

OnopsI Tpy-  MetannokoH-
GonpoBoaos | CTpyKuuM

TMpoekmupoga+ue npednpusimusi

= [lporpamMma ans NpoeKTUPOBaHMA U KOHCTPY-
upoBaHus onop Tpyoonposoaos LICAD®

= WHTepdpenchbl gns mmnopra u akcnopTa
Tabnuu 1 6a3 faHHbIX

= WHTepdpencel gna 3D-moaenupoBaHus Kom-
NoHeHTOB B nporpammax CAINP

= 2D/3D GMGNMOTEKU KOMNOHEHTOB Ans
pasHbIx nporpamm CAlNP

= Cuctema cBA3u ¢ UHTepHeT Ans 3arpysku no-
cnegHNX BepCuiA NporpaMmbl U MHGopMaLum
0 NpoeKTax, BKNYas YepTexu 1 3akasbl

= WHTepcpeic ans nporpamm pacyeTa Ha
NPOYHOCTb U NPOrpaMM NPOEKTMPOBaHUA
MeTannoKOHCTPYKLIMM




[porpammHoe obecneyeHune
onsa npoektuposanus LICAD®

MonesHoe nporpamMmHoe obecneyeHme

HyXHb1 nepBbIMK -

NPOEKTUPYHTCA NOCNneaHUMU

Kak npaBino, npoexTvpoBaHKe CrIoXHbIX TPYBOMPOBOAHLIX
CMCTEM NPOXOMMT YEPe3 MHOXECTBO 3TaMOB ONTUMU3ALIN,
MpoexTypoBaHKe onop TpyGonpoBOa0B HeM3BEXHO OTKMa-
[1bIBAETCA Ha KOHEL| BCETO MpoLIecca 1, Takum oBpasom, 1x
pa3apaboTka YacTo NPOUCXOUT CTIMLLIKOM M03aHO. HecMoTps
Ha TO, YTO HanMuMe onop Ha nnowaake Tpebyetcs 4o
Hayana MoHTaxa Tpy6onpoBogoB, paspaboTka onop
0TKNaabIBaeTCs Ha KOHeL NpoLecca NpoeKTUpoBaHms. C
Y4ETOM 3TOTO CTAHOBHTCS ellig Bornee BaXHbIM He J0MYCTUTh
3afiepKKi. DaKTOp BPEMEHN MMEET PELLIatLLISE 3HaUEHMe.

LICAD® yckopsieT npoLecc NpoeKTUpoBaHus
LICAD®, nporpamma npoexTupoBaHis onop Tpy6onpoBosos,
pa3paboTanHas LISEGA, COOTBETCTBYET BbICOYAMLLNM
cTaHpapTam no addekTnaHocTv. briaronaps LICAD®
YTOMUTENbHbIA MOUCK MO KaTanoram 1 MyquTenbHas
MOATOTOBKA CneLdukaLmit MaTepuanos YXOAsT B Npo-
wnoe. bonbLue HeT HeObX0AMMOCTY BpyYHyto NopbupaTh
KOHCTPYKLM 0onop 1 hopMMpoBaTb Harpy3ouHbIe LiEenK, a
3aTeM BbIMOMHATL YEPTEXM, C OTPOMHBIMU AEHEXHBIMM 1
BPEMeHHbIMM 3aTpaTamin. Onepawm, KoTopble 0BbI4HO
TpebyHoT HECKONbKO 4aCcOoB, MOTYT BbITb BbINOMHEHb
KOMMbIOTEPOM 32 CYUTAHHBIE MUHYTI C MOMOLLb OZHOTO
Lenyka Mblwu!

B TekyLLel Bepcum [OCTYNHbI
Ha BbIBOp CreaytoLLme A3bIKN
ANs1 NONb30BATENLCKOTO MEHIO
1 OKYMEHTOB [Nst neyatu:
KUTaWCKMIA, HEMELKIIA, aHTTNI-
CKMIA, hpaHLy3CKUiA, UTanbsH-
CKWIA, SMOHCKWIA, MOMNbCKNNA,
nopTyranbCKui, PyCCKUR,
MCNaHCKWA 1 BEHrepCKU.

NorucTuka, opueHTMpOBaHHan Ha Oyayuwee
LICAD® no3BonsieT 3HauuTeNbHO 3KOHOMUTb BpeMs AN
NOTUCTUKN, HAYMHas C NNaHUPOBAHMSA U 3aKaH4MBas
rnocTaBkol. Hanpumep, npu HEOBXOAMMOCTH, AaHHbIE B
nporpamme LICAD® moryT 6bITb HanpaeneHs! HeMocpes-
CTBEHHO B TOT e AAeHb B BUAE COOBLLEHIS NEKTPOHHON
MoyThl € (haltnom, CoAepXaLLM CIMCOK ANns 3akasa. JTa
(DYHKLMS OTIMYHO NOAXOAMT NS CKATbIX CPOKOB BbINOMHe-
HUS 3aKa3a.

3arpyaka 1 ucnonb3osaHue nporpammbl LICAD®
aBnsoTCs GecnnatHbIMu.

HARGER DATA Yepmex e npoepamme AutoCAD®,
@ HANGER SIZE oLy Nnosy4yeHHbIU Ha 0CHO8e npoekma
- LOCATION PLAN PIPE MOVEMENT |} - 208 me LICAD®
270 -
- . ACTUAL INSULATION ASE. TO LOCATION PLAN FIPE NSULATION] 215 mn
MAL TRAVEL 28 e
a2 ! @ @ @ LOADADIUSTM. | -w %
- VARIABILITY - %
1 i e, DESIGH LOAD 0573 Ko,
g | | - @ HOT LOA0 2x3524 KG|
»
1:, g o sTaTE [INDICATION] 235 mm
o et [T
s X COLD [LOAD 2x3524 KG|
&) z sTaTE [INDicaTION] 35 o
- . . REGUIRED 1 SET)
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Mporpamma LICAD® npocTa

B UCNOJIb30OBaHUN

COOTBeTCTByI-OLI.WIe [aHHblE ANA TOYEK YCTaHOBKW ONnop
BBOAATCA C NOMOLLbI NPeLYCMOTPEHHBIX B MEHIO NPO-
rPAMMHbIX 3NIEMEHTOB. [Inst HaxoXOeHNs ONTUMAnbLHOro
peLlexnd HeobXxoaMMOo 3aaaTh TOMbKO 6 napameTpoB.

AuameTp Tpyobl
Temnepatypa cpeabl
pabouyas Harpy3ka
nepemeLyeHne
MOHTaXHas BbicoTa
KOHurypauus onopbl

Mocrie BBOAA 3TVX fiaHHbIX NporpamMma aBToOMaTU4ecKku
CreHepupyeT MOAXOsLLMe HArpy304Hble Lienu. 3a 3TM aB-
TOMATIYECKN NOCTIEAYeT BbIGOP ONTUMANbHbIX NPYXIUHHbIX
MOABECOK WM MOABECOK MOCTOSHHOTO YCUmus,
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8.3

Yepmex LICAD®, HaneyamaHHbIli ¢ NOMOWbH cMaHAapmHo20 npuHmepa

ANS KOTOPbIX OYAYT Y4TEHbI TaK1e MOMb30BaTENbCKUE TPe-
BoBaHus, Kak, HanpuMep, 3anachbl Mo NepeMeLLEHIHO 1 No
Harpy3ke B COOTBETCTBUM CO cTaHaapTamu ASME B 31.1,
VGB-R 510 L, DIN EN 13480, unu gpyrve ontumanbHble
napameTpsl. [ns1 370r0 HE0BXOAUMO BBECTH COOTBETCTBYIO-
Le AaHHble B MEHIO HACTPOEX.

YunTbiBas 3Ty MHOPMALMIO, aNropUTM NPOrpaMMmbl
LICAD® nonbupaet Hanbonee 3kOHOMUYECK! BbIrofIHbIe
peLLeHms.

Yeprexm B MacwTabe

COS,ElaHHbIe ONOpPHbIE Lieni aBTOMaTN4YeCK COXPaHATCA B
Bhae C60pKVI nmoryt ObITb pacneyaTaHbl B Buae l4(3[:)Te)i((§l7l
UMK U3MEHEHbI B Noboe BpeMA. o YepTeXW BbINOITHEHDI
B MacLuTabe 1 COAepPXaT BCHO BaXHY0 VIHCbOpMaLlMK), BKIHO-
Yag Cnnckun ,quaneM C YKa3aHuem mMacc n matepuanos,

1, N0 XeNaHuto, C NNaHoM pacnonoXxeHna unu Apyrumm
CBOﬁOﬂ,HO pefakTupyeMbiMu CBEAEHNAMM.

B ocHoBe - MogynbHas cuctema LISEGA
OcHoBy nporpammbl cocTaBnseT 6a3a [aHHbIX, B KOTOPOI
XpaHWUTCS BCS CTaHAAPTHas NPOM3BOACTBEHHAS Nporpamma
LISEGA B Buge nonHOGYHKLMOHaNBHOM MOZYbHOM CUCTe-
Mbl. bonee 12000 cTaHAAPTHBIX KOMMOHEHTOB, NOMHOCTLI
COBMECTUMBIX N0 Harpy3kam 1 coemHeHuam, 6onee 100
CTaH{apTHbIA KOH(UrypaLi 0XBaTLIBAOT NPaKTUYECKN BCE
CTaH{apTHbIE Cy4au MPUMEHEHNS,

Bce Heobxodumbie ¢hyHKUUU nod pykoli



W e e —— v —

S

i £
AR N
&

|

i

|

|
|
rj||=|E

I
]

Yemko cmpykmypupogaHHble nonsi 88o0a daHHbIX 0ns
nocmpoeHust coomeememeaytoweli onops|

W v e e Te—— o ———

S =T - i

FRE

KoHempykyust onopbi ¢ nodpobHol cneyughukayueli KOMnoHeHmos

[lononHuTenbHbIe CTanbHbIe

MeTannoOKOHCTPYKLUN

Mporpamma LICAD® reHepupyeT roToBble K yCTaHoBKe
Harpy304HbI€ LIENM 13 CTaHAAPTHbIX KOMMOHEHTOB, HAUMHas
OT 3NIEMEHTOB KDEMNEHNS K CTPOUTENBHOM KOHCTPYKLMM

11 3aKaHuMBast KOMMOHEHTaMM, OXBATbIBAOLLMMY TPYDY.
[lononHUTENbHbIE KOHCTPYKLM Pa3MINIHOR CRIOXHOCTY Obl-
BaKOT HEOOXOMMBI [11t NPUCOEAMHEHNS! K CYLLECTBYHOLLMM
KOHCTPYKLVSIM (BCTIOMOTaTeNbHAsH METANMOKOHCTPYKLMS).

C nomoLLpbto creuvmanbHoro uHTepdeiica npoekTsl LICAD®
MOTYT BbITb SKCMOPTUPOBAHbI B OTAENbHYI0 NPOrpaMmy
CAMP (Hanpumep, AutoCAD®, MicroStation®) 1 gononHeHsl,
B CMyyae HeobxoaumocTy.

MpoBepka Ha nepeceyeHus

B cnyyae BbINONHEHNS NPOEKTOB 4151 KDYMHbIX MPEANpUs-
TWiA, pa3paboTka KOHCTPYKLMN 3aHWs, BKIKOYas MeTano-
KOHCTPYKLM, KOMMOHEHTOB OCHOBHOTO 060PYA0BaHUS U
COBLMHSIOLLYX WX TPYOONPOBOAOB BbINOMHSETCS C MOMO-
Wbto nporpamm CATP ans 3D-NpoeKTMpoBaHms, Takux kak
Smart™ 3D (Intergraph), PlantSpace (Bentley Systems),
Plant 3D (AutoDESK) unu PDMS™ (AVEVA).

KoHLienLus 0aHOBPEMEHHOTO NPOSKTUPOBAHIS, a Takke
HEOOXOMMOCTb y4eTa BO3MOXHbIX NepeceyeHuit, Tpebyet
BKITIOYEHNS B 3TOT NPOLIECC ONop TpYGONpOBO0B.
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[MnaH pacnonoxeHusi ¢ ykasaHuem ocell U pasmepos

LICAD® akoHomuT o 50% 3atpar

Ha NPOEKTUPOBaHKe

Mporpamma LICAD® npocTa B ucrionb3oBaHiA 1 6e3oTkas-
Ho paboTaeT Ha ntobom coBpemerHoM 1K ¢ cucTemoil
Windows. Bnarogaps cBoeit 0co60it agheKTUBHOCTH,
LICAD® yxe cTan HesaMeHUMbIM UHCTPYMEHTOM MPOEKTI-
POBaHst OMOp A1 MHOXECTBA KOHCTPYKTOPCKIX OT/ENOB.
MoTeHumansHas akoHomust 3atpat go 50% npocTo He
MOXET 0CTaTbCs He3ameyeHHOM!

O6wme pacxoabl MuHuManbHbIe obwme pacxoabl
PaCXOAbI 6e3 ucnonb3oBaHus PaCXOﬂbI npuv ncnonb3oBaHUU
npunoxeHuin LISEGA npunoxeHun LISEGA

C3KOHOMIEHHbIe
cpeacTBa

MoHTax
sOKpatlieHve

PACX0M0B Ha

MonTax
MpoekTuposanue 0%)
MpoekTupoBanue

Otrpy3ka Otrpyska

BosmoxHasi 3koHoMUSI 3ampam ¢ NOMOWbro npeumywiecms npunoxeHull LISEGA (LAB)

8.4



UHTepdencbl n 6GM6NMOTEKN KOMNOHEHTOB

LICAD® BkntouaeT B cebs
Habop UHTepencoB K
OGUGNMOTEK KOMMOHEHTOB
ANA WWPOKO U3BECTHbIX
nporpamm CAE, CAIP u gna
nporpamMm npoeKTUpoBaHKs
MeTannoKOHCTPYKLMA.

370 nomoraeT BbIrogHoO
UCMoNb30BaTh Pecypehbl U
3HAYUTENBLHO IKOHOMUTL
BpeMsi NP1 NPOeKTMPOBaHNM
TpyGonpoBoAHLIX cuctem!

CAESAR Il

{\AUTODESK.

8.5

UHTepdeiickbl n cuctembl CAE

LLnpokwin Habop MHTEPENCOB NO3BONSIET UMMOPTU-
poBaTh 1 3KCMOPTUPOBATb AaHHbIE, YXKe BBELEHHbIE B
CAIP nnn CAE cuctemsl.

OcHoBy BblIbOpa ONOPHON LN COCTABMSOT NPOEKT-
Hble [JaHHble, NOMyYeHHbIe U3 pacyeTa Ha MPOYHOCTL
Tpy6onposogoB. OxHolt u3 nporpamm CAE sBnsieTcs
nporpamma ROHR2® (Sigma Co.), koTopas ucnors-
3yeTcs Ans CTaTMYeckoro 1 AMHaMUYeCcKoro aHanusa
CINOXHbIX TPYOOMPOBOAHbBIX CUCTEM M PA3NMYHbBIX
CTEPXHEBBIX KOHCTPYKLMIA.

Pacyem Ha npodHocms mpyBonposoda ¢ nomoubto CAESAR 11°

HanHble u3 AutoPIPE® (Bentley systems) unu
CAESAR 11° (Intergraph Co.) moryT 6bITb Takxe
BKITHOYEHbI 1 UCMOMb30BaHbI NPy BbIGOPE Noaxoas-
wyx onop. [JaHHble, nony4eHHsle 3 cuctem CAE
MOryT 6bITb OTNPaBNEHbI HANPSMYIO B NPOrpammbl
CATP nocne reHepaLum onop.

OTa npolieaypa No3BoNsAeT 3HaYUTENbHO NOBLICUTL
3 EKTUBHOCTL U SKOHOMUTL BPEMS NP NPOEKTUPO-
BaHUN CNOXHbIX TPYGONPOBOAHbIX CUCTEM.

WHTepdelichl ans BbileynomsaHyTbix cuctem CAE
BX0gAT B 6a308blit naket LICAD®. Cebinku ans
3arpy3kv LOMONHUTENbHBIX UHTEPENCOB HAXOAATCS
Ha fjomaluHen cTpaHuue LISEGA.

Mmnopm npoeKkmHbIx 0aHHbIX

o
P AL

Okcnopm npoexkmHbix danHbix u3 CAESAR 1P 6 LICAD®

UnTepdeitcol ana nporpamm CAINP

C nomoLLbto onpegeneHHbIX MHTEPdERCOB KOHCTPYK-
Lum onop LICAD® moryT 6bITb OTNpaBIieHb! B Mac-
wrabe 1 63 AONOMHUTENbHBIX YCUINIA B N3BECTHBIE
nporpammbl CAMP. LICAD® noaaepxusaeT akcnopT

B chopmatax DXF, LOF, L3D u ITM. laHHble ucnonb-
3y0TCA 4N5 nepeaayn rpacuyeckon MHgopmaLmum u
NpoeKTHbIX AaHHbIX. [ns CAMP paspaboTtaHbl 4onon-
HWTENbHbIE MPUNOXEHNS ANS UMMOPTA 3TUX [aHHbIX.
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Tpy60onpogodsi 8 AutoPIPE®

AkcnopT 2D AaHHbIX

C nomoLubto daiina skcnopTa dopmata DXF koH-
CTPYKLMW OMop, BKITHOYas pa3Mepbl, MOTyT 3KCMop-
TMPOBATHLCS, B 3aBUCYMOCTM OT OMLMIA, CO crneuudm-
KaLsiMW KOMMOHEHTOB, NITIAHOM PACMOSIOKEHNS 1
TUTYNbHBLIM Br1okom B mporpammsl CAMNP (Hanpumep,
AutoCAD® unmn MicroStation®). 31oT nHTepdeic Bxo-
aut B 6asoBblit nakeT LICAD®. [ins akcnopTa dhainb
cneymdukaumm matepuanos (STL) 1 NPOeKTHbIX LaH-
HbiX (TEC) reHepupyoTCs AONOMHUTENBHO; OHW MOTYT
ObITb MCMONb30BaHbI AMNS AANbHENLIMX PACHETOB.

Akcnopt B 3D nporpammbl CAMP

Ha ocHoBe 61BnnoTek KOMMOHEHTOB YEPTEXN,
nocTpoeHHble B LICAD®, MoryT 6biTb Npeobpa3oBaHbl
B 3D mMoZenu ¢ NoMOLLbK HALCTPOEK B pasHbIX Mpo-
rpammax CAMP. 31a yHKUMS [OCTYMHA AN

AutoCAD®, Autodesk

AutoCAD® Plant 3D, Autodesk
MicroStation®, Bentley Systems
SmartPlant® 3D /Smart™ 3D, Intergraph®
PDS?®, Intergraph®

SUPPORT MODELERY®, Intergraph®

[ns BbllLENepeYnNCneHHbIX Nporpamm Heobxoaumo
3arpysuThb U YCTaHOBUTb COOTBETCTBYHLLME MOZYIN.

[ns nporpammHoro obecneyernst PDMS™ oT kom-
naHum AVEVA Takve HaacTponku He paspaboTaHbl.
[locTynHo paclumpeHre MeHio, C NOMOLLbIO KOTOPOro
[AaHHble MOTyT BbITb MMMOPTUPOBAHBI 1 AKCMOPTUPO-
BaHbl CTaHAAPTHBLIM COCOBOM.

®unbmp 0ns nodsecok 8 AutoPIPE®

Mnaruxbl LICAD®

Taike goctynHbl nnaruHsl LICAD® ns pasHbIx
cucteM. OHM UCnonb3yloTCs B Cnyyasix, Koraa onopbl
JOMKHbI MPOEKTUPOBATLCS UHTEPAKTUBHO BHYTPW 3D
moaeni. [IoCTOMHCTBO NnarkHa COCTOUT B TOM, YTO
reOMETPUYECKNE XapaKTePUCTUKI TOUEK KPENMEHUS!
4015 0nop, a Takke anameTpbl Tpy6, 0603HaueHus
BbICOTbI 1, NPW HEOBXOAMMOCTU, MPOEKTHBIE AAHHbIE
3KCMOPTUPYIOTCS HENOCPELCTBEHHO B NPOrpammy.
bonbLue HET He06X0AMMOCTN NMPOBOANTL U3MEPEHNS
B moaenu. OnopHasi Lenb aBToMaT4eckn otobpaxa-
eTcs B Buae 3D mopenu.

Modens 8 PDMS™ nocne umnopma OaHHbix u3 LICAD®

[laHHble 13 creupmduKkaLmin MaTeprarnos Takke UMnop-
TUPYIOTCS, B 3aBUCUMOCTY OT CUCTEMBI.

BaxHo: [ins Toro, 4TobbI NNarvHbI pabotanmy,
LICAD® pomxeH ObITb YCTAaHOBIEH Ha COOTBET-
CTBYyIOLIEN paboyeli CTaHLUW.

'y
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25 Bentl
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CmardapmHbie onopbi LISEGA e SmartPlant® 3D

BubnnoTekn KOMNOHEHTOB

Cpeaw npoyero, ans npoektuposanus B 2D n 3D
MOZensX A0CTYMHbI 06LIMPHbIE GMGAMOTEKN KOMMO-
HeHToB LISEGA ans cnepytowwmx nporpamm CATP:

AutoCAD®, Autodesk

AutoCAD® Plant 3D, Autodesk
MicroStation®, Bentley Systems
SmartPlant® 3D / Smart™ 3D, Intergraph®
PDS®, Intergraph®

PDMS™, AVEVA™

SUPPORT MODELER®, Intergraph®
TEKLA Structures, TEKLA®

Bubnuomeka komnoHeHmos LISEGA e TEKLA®

Onopb! LISEGA 8

“RECD

CADWorx®

WUHTepdenc gns nporpamm
NPOEKTUPOBaHNS METaNNOKOHCTPYKLUKA
C nomowto LICAD® onpenensitoTcs Haubonee
noaxoAsiLLye cTaHAapTHbIE KOHAUrypaLym onop Ans
Ka)goro cnyyas, 1 Ha OCHOBE 3TOr0 reHepupyHTCS
COOTBETCTBYIOLLME HArpy30UHbIE Lienu, BKoYas
OTAenbHbIe AeTanu.

Ha npombILLAEHHOM NPeanpUATAN CTaHAAPTHbIE
0NnopbI ABASKOTCS COEANHUTENBHBIMU 3BEHBAMM
Mexay TpybonpoBOAHbIMI CUCTEMAMM N METANIO-
KOHCTPYKLMAMM. B naeanbHbIx criyyasix OHu MOryT
HanpsIMyto NPUCOEANHATLCS K CYLLECTBYHOLLMM
KOHCTPYKLMSIM, OAHAKO YacTo ObIBaloT HEOBX0a4NMbI
[OMNONHUTENbHbIE MEPONPUATUS — UCTONb30BaHME
[OMNONHUTENBHBIX KOMMOHEHTOB N5 METANOKOH-
CTPYKLMM B Ka4yeCTBE COEAUHUTENbHbIX 3IEMEHTOB
(BCmomoratenbHasi MeTannoKOHCTPYKLMS).

lMoatomy LenecoobpasHo UMETb BO3MOXHOCTb OTO-
BpaxaTtb CTaHAapPTHbIE OMopbI B NporpamMmax
MPOEKTUPOBAHNS METANNOKOHCTPYKLWIA. [1ns aToM
uenu LICAD® npepocTaBnsieT uHTepderics! ans
Takux nporpaMm (Hanpumep, ans nporpammsl TEKLA
Structures). C nomowbto nnarvHa, LICAD® unTerpu-
pyeTcs B NporpaMMmy npoeKTMPOBaHNS MeTanso-
KOHCTPYKLMW, TAE MOXHO HanpsMyto NPOEKTMPOBaThH
OMopbl B COOTBETCTBUM C TPebOBaHNAMU MOLENN.
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MnazuH LICAD® dnst TEKLA Structures

MpocTota MoaenupoBaHus U bbICTpoe

n3meHeHue 3D moaenen

aToT KOMMOHEHT, COBMECTHO C APYrMMK KOMMNOHEH-
TaMu Anga NPOeKTUPOBaHNSA, NO3BOSIAET BbINOMHATD
NpOBEPKY Ha nepeceyeHns, kotopas Heobxoayuma npyu
KOMMOHOBKE CITOXHbIX LIEX0B.

STEEE Ty e T e 1
i

WHmepakmueHo nocmpoeHHasi onopa 8 TEKLA Structures

C paspaboTkoi nHTEperica Anst NporpamMm NPoeKTy-
poBaHust MeTannokoHcTpykumin LISEGA noctaenset
NHCTPYMEHT, KOTOPbI MOXET YMEHbLUUTH OrPOMHbIE
3aTpaThl N0 BPEMEHM W, TakuM 06pa3om, OnTUMK3M-
poBaTh Ka4eCTBO NPOLECca NPOEKTUPOBAHUS.

*33* TEKLA

A TRIMBLE COMPANY

OcHoeHasi MemanokoHempykyusi U mpy6onpogodsbi ¢ onopamu 8 npoepamme TEKLA®

O6HoBneHus LICAD®

LICAD® u apyrie nakeTbl nporpaMmmHoro obecne-
YeHWs NOCTOSIHHO OOHOBNSKOTCS U PACLUMPSIOTCS.
AkTyanbHas Bepcis Mporpammbl 1 COOTBETCTBYHOLLME
WHTepderchbl AOCTYNHbI ANs 3arpy3ku Ha cainTe
LISEGA.

Ucnonb3oBatue nporpammbl LICAD® siBnsieTcs
6ecnnaTHbIM.

Mpu 3TOM HeoGX0aMMble HOMEPa NNULIEH3NI aBTOMa-

TN4ECKM OTNPAaBIIAKTCA NONb30BaATENAM NO 3NEKTPOH-

HOW nouTe. B ganbHeiiwem Homepa NULEH3UIA MOXHO
nomny4uTb NO TENEOHY.

8.8



HononHutenbHbIe ycnyru, NPoeKkTU-
poBaHue, 00cnyXxnBaHue B npoLecce
aKcnnyaraumm

OBCNYXVBAHUE B MPOLIECCE 3KCINIYATALIUU
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NononHuTenbHblE yCNyru,
NPOeKTUPOBaHMe, 0bCnyxuBaHue B
npoLiecce aKcnnyarawum

CopnepxaHue Crp.
JIONONMHUTENBHBIE YCIYTM .« i o vttt et eennaas s s s s e nnnnnnssssssennnns 9.1
MTPOEKTUPOBAHME OMOP. . . oo vt e v tiiiaae s s s s nnnnnnsssasenennnnnnnns 9.5
06cnyXuBaHUe B NPOLIECCE IKCTMYATALIMM . . . .o v v veeeee e v nninee s snnnnnns 9.10

FPYMNA 9
MPOOYKTOB
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HononHutenbHble ycnyru

Mporpamma npogyKumu
LISEGA, npeacrtaBneHHas B
katanore «CTAHOAPTHbIE
OnoPbl 2020», cooTBeT-
CTBYET COBPEMEHHbIM
TEXHONMOrUYEeCKUM paspa-
6oTkam B obnactu onop Ans
Tpy6ONpoBOAHbLIX CUCTEM,
UCNOoNb3yeMbIX NPy CTpou-
TeNbCTBE NPOMbILEHHbIX
npeanpusATHii.

Bce cooTBeTCTBYIOWME MEX-

dyHapoaHble NoNoXxeHuA
cTporo cobniopatorcs.

9.1

CneuuanbHble 06nacT NnpUMeHeHus
OnuncaHHble CTaHAaPTHbIE KOHCTPYKLMM OXBaTbIBaOT
00bI4HbIE 0OnacT NMPUMEHEHNA. B cneyuanbHbIX 0Tpacngax,
Hanpvmep, B aTOMHOM Wk MOPCKOM, MOryT noTpeboBaThCs
[0nonHUTEbHbIE MEPbI B OTHOLLEHWW Ka4eCTBa MaTepiana
UK 3aLLnTbI OT KOPPO3UK. BbinonHeHue KOHKPETHbIX TEXHU-
YeCKnx ycnoavu7| 3aKa34uKka rapaHTupyeTca VIHTerpVIpOBaHHOVI
cucTemon yNpaBneHna Ka4eCTBOM. I'Iomsepma}omme
CepTI/Id)MKaTbI NpeaocTaBnAnTCA NP 3aKase.

Cdpepbl npegocTaBneHuns ycnyr

Maet npepoctasnsembix ycnyr LISEGA BkntouaeT B cebs He
TOMbKO ACCOPTAMEHT M3ENKiA, Ho U Habop ycyr B pamkax
npuUMeHeHs anenuit. B obnacTv npoexTposaxus ycnyrm
BKII0YaKOT B Ce651 BCIO TEXHONOTMYECKY!O LIENOYKy OT
MPOEKTUPOBaHIS TPybONPOBOaA A0 KOHCTPYWPOBAHUS ONOp
Ha BCex cyLuecTsytoLmx craausix 3D npoektuposaHus. Cepe-
pa NpeLOCTaBEHUS YCIyr BKIKOYaeT B cebs CTaHaapTHyo
MOAZEPXKY NPY BBOZE B SKCNyaTaLmo, BNMOTb A0 aHanu3a
paboTbl 060PyA0BAHNSA 11 OTKIIOHEHWS OT NapaMeTPOB.
Brarogaps 1cnonb3oBaHuio crieLuansHo paspaboTaHHoro
MpOrpaMMHOro 0BECTeYeHIs NSl KOHCTPYMPOBaHMS ONOp
MPeSoCTaBNAeTCs AeNCTBUTENbHO SDdEKTHBHAA MOLAepX-
ka, Hanpumep B 0bnacTu 3D NPOEKTUPOBAHMS.

CTaH,qapTHbIe AononHuTenbHbIe yCNyru
C nomoLLbto crieLmanbHbIX A0NOMHUTENbHbIX YCyr
cTaHaapTHyto nporpammy LISEGA MoxHo agantupoBath

K KOHKPETHbIM TpeboBaHmsiM. Takim 06pasom, obnacTb
MPUMEHEHIs M3Aenuil paciumpsieTes, 1 naket yenyr LISEGA
onTumMuaupyeTcs. Bee OCHOBHbIE AOMOMHUTENbBHbIE YCNYTH
CTaHaapTM3MpOBaHbl B COOTBETCTBUN C MOYMBHOI CUCTe-
Mot LISEGA 1 onucaHs! B rpynne npozykTos 9.

9.0 flononHuTenbHbIE YCNyru

9.1 PaboTbI N0 HacTpoiike

I'Ionaecxm/onopbl NOCTOAHHOIO YCUINA U NPYXUHHbIE
ﬂOﬂBBCKM/OI‘IOpr MOryT HaCcTpanBaTbCA Ha YCTAHOBNEHHYHO
Harpysky Ha rupaBiM4eCcKkoM UCMbITaTeNbHOM CTEHAE C UC-
NoNb30BaHNEM KOMNbIOTEPHbLIX CUCTEM USMEPEHNA YCUINA
1 nepemeLLeHnd; nocne 31oro OHK 6ﬂ0KVIpyK)TCFI.

9.1.1 XpaHeHue 6NOKMPOBOYHbIX
YyCTPOWCTB

Mo 3anpocy NPyXuHHbIE ﬂO,El,BGCKVI/OﬂOpr MOryT ObITb OC-
HalLeHbl KOHCTPYKTUBHbIMU 3NEMEHTaMU AN NOCTOAHHOIO
XpaHeHWst BNIOKMPOBOYHBIX YCTPOICTB (Mocne pa3bnokupoB-
KVI) Ha Kopnyce. 910 CTaHAapTHadA NpakTka And noaBecok
MOCTOAHHOrO yCunmsa.

9.2 ObecneyeHue KayecTBa

9.2.1 AKTbl NpoBeEpPKM

Mpy HeobXxoaMMOCTH, NS NOATBEPKAEHNS KOPPEKTHOIO
(hYHKLMOHMPOBAHMS NOABECOK NOCTOSHHOIO YCUINS,
MPYXMHHbIX NOABECOK W YiaPHbIX CTONOPOB, MOrYT BbITh
MpeaoCTaBNeHb! akThl MPOBEPKY C 3am1CaHHbIMU B LUdpo-
BOM (popmare pesynbTamu npoBEPKY.

9.2.2 SkcnnyaTauMoHHble UCMbITaHUA
SKCnyaTaLyoHHble MCTbITaHNs KOMMOHEHTOB fto6oro
WCTIOHEHMS! MOTYT BbITb BbINOMHEHbI HA COOTBETCTBYHOLLMX
3aBogax LISEGA unm ¢ nomoLLbt MoOUMbHbIX UCMbITa-
TeNbHbIX CTEHI0B HEMOCPEACTBEHHO HA MPOMBILLITIEHHOM
npeanpusTUM.

9.2.3 Ceptudukaumsa matepnanos
Mo 3anpocy MoryT ObiTb MPeAOCTaBNEHbI CepTUdMKaThI Ha
matepuanbl.

9.2.4 CepTudmkat nocraBwmka
Mpou3soauTenb 1 OTFPY3Ka B COOTBETCTBIM C 3aKa30M
MoryT BbITb NOATBEPXKAEHD! CEPTU(UKATOM NOCTABLLMKA B
cootsetcTBin ¢ DIN EN 10204-2.1.

9.2.5 CepTucukatbl Ha MaTepuansl
DIN EN 10204-2.2

Martepuanbl BCEX KOMMOHEHTOB, yka3aHHbIX B kaTanore
MoryT BbITb YAOCTOBEPEHDI CEPTUdMKATaMM HA MaTepuarbI
B cootBeTcTBUM ¢ DIN EN 10204-2.2.

CocmaeneHue doKymeHmayuu Ha KOMNOHEeHMb|



9.2.6 AKTbl NPMEMOYHBIX UCNbITaHUK
DIN EN 10204-3.1

KoMmnoHeHTbI, NOABEPKEHHbIE HENOCPEACTBEHHOMY Agit-
CTBYIO CITI, HANPUMEP, NPYXHbI B NOABECKAX W OMopax
MOCTOAHHOTO YCUINA UMK NPYKUHHBIX NOABECKAX, MOTYT
NOCTaBNATHCA C CEPTUUKATAMI B COOTBETCTBUM

¢ DIN EN 10204-3.1.

9.2.7 NonHasa npocnexwsaeMocTb
yepes aKTbl MPUEMOYHbLIX UCMLITAHUNA
DIN EN 10204-3.1

3a cyeT pa3aenbHoOro NpoM3BoACTBA BO3MOXHA NOMHas
NPOCNEXNBAEMOCTb MaTEPUanoB A5 BCEX KOMMOHEHTOB,
yka3aHHbIX B KaTanore, C NOMOLLbIO aKTOB MCTbITaHWM B
cootBeTcTBim ¢ DIN EN 10204-3.1.

9.2.8 [lokymeHTbI Ans npeaBapuTenbHON
NPOBEpPKM

CTaH,ﬂapTMSMpOBaHHbIe KOMMOHEHTbI NPOLLNK TAMOBbLIE
UCMNbITAHWA 1 UCMbITAHWUA Ha COOTBETCTBNE TEXHUYECKUM

TpeBOBaHISM, NPOBOAMMbIE HE3ABMCHMbIMM OpraHamu
cepTudmkaumm cornacHo KTA 3265.3 n VGB-R 510 L.

[Nt cnewuyanbHbIX KOHCTPYKLMIA, B YaCTHOCTY, HECTaHAapT-
HbIX KOMTMOHEHTOB (a Takxke B COOTBETCTBUM C TpeGOoBaH!-
AMIA [IPYrAX HOPM) MOTYT BbITb NOArOTOBNEHb! AOKYMEHTbI
[NS NpefiBapuTeNbHON NPOBEPKM, HanpuMep, paboune
YEpTEXW, CMIMCKV 3aM4acTeld, pacyeTbl, rpacdukv nocneao-
BaTeNbHOCTY UCTIbITHIA 1 NNaHb! CBAPKM.

9.2.9 MNoBbIweHHbIe TpeboBaHUA

K Ka4yecTBy

[ins obnacTel npUMeHEHNs € NOBbILLEHHbIMM TPEBOBAHU-
MU K 6830MaCHOCTI M KaYeCTBY, HanpuUMep, ANst SAEPHbIX
YCTaHOBOK, Peanu3yeTcs BbICLLMIA YPOBEHb NPOrpaMMbl
obecneyeHns kavecTa. Bee atanbl 06paboTk 1 BbINONHe-
HIS 3akasa PeanuayloTcs B COOTBETCTBUM C NPU3HAHHBIMM
npoLieaypamm, B COOTBETCTBIM C YCTIOBUSIMIA 0BeCneyeHms
kayectsa craHaapTos KTA unu ASME, paagen I, NCAn NF.

Mpu aTom ocoboe BHUMaHWE 06palLaeTcs Ha cnepyoulee:
B 3aKynKu matepuanoB Yy NPOBepPeHHbIX
NOoCTaBLIMKOB

B NoJfiHadA NpocrnexnBaemMoCTb MaTepnuanoB
B CTPOrMil KOHTPONb 3a M3rOTOBMEHUEM

Bce cTaguu nonHoCTbI0 OOKYMEHTUPYHOTCA.

KamachopesHoe 2pyHmoeaHue NoapyxeHueM

9.3 ObpaboTka NOBEPXHOCTH

B nononHeHme K npeaycMOTPEHHOM CTaHLapTHOM 3aluuTe
MOBEPXHOCTY MOXET DbITb MPOBEEHA JONONHUTENbHAS
3aLLyTa OT KOPPO3WM B COOTBETCTBIUN C TEXHUYECKAMM
yenosusmu, cTp. 0.10.

OKpacka pacnblneHuem

9.2



MpedsapumenbHas cbopka
Haepy304HbIX yenel

9.3

CneuuanbHas obpaboTka

Momumo CTaHOapPTHbIX KOHCprKLlMVI, KOTOpPbIE MOTyT
ObITb MOCTaBIEHBI CO CKnaga, MOXHO 3aKa3aTtb
cneyunanbHble KOHCTPYKLUWNK, o6ecneqMBa+ou4Me
OOMNONHUTENBHYIO 3aLNTYy OT KOPPO3nN. ,D,J'IFI aToro
MOXeT I'IOTpGﬁOBaTbCFI OTﬂeanbIVI Mpon3BOACTBEH-
HbI NpoLecc.

9.4 MpepBapuTenbHas cbopka

Ecnu He cornacoBaHo MHOE, KOMMOHEHTHI, BXxoasLime
B 06beM nocTaBky, 6yﬂ,yT yNakoBaHbl B KOMMNNEKTbI B
COOTBETCTBMM C TUNAMMU.

9.4.1 MpenBaputenbHas coopka

Harpy3o4HbIN Lenen

[ns obneryeHnst TpaHCMOPTUPOBKM N 3KOHOMIMN Bpe-
MEHW npu c6opKe OTAENbHbIE KOMMOHEHTbI Ha Nno-
LaaKy noCTaBnalTCA NpeaBapuTeribHO 006paHHbIMI/I
B Harpy3o4Hble Lenu B COOTBETCTBUN C YEPTEXKAMN,
YKOMMNEKTOBaHHbIMU 1 NPOMapKUPOBaHHbIMU.

MoaBeck1/onopbl NOCTOSHHOIO YCUMUS U NPYXXUHHbIE
nozsecku/onopel, a Takke bonee KpynHble TpyOHbIe
XOMyTbI (KpynHorabapuTHble KOMMOHEHTbI) XpaHST-
CS OTAENbBHO NS 0bneryeHus TpaHCNOPTUPOBKM U
MapKMpYOTCS COOTBETCTBEHHO.

9.4.2 MpenBapuTenbHas cOopKa XOMyTOB
Ana TpybonpoBOAOB M XOMYTOBbLIX ONOpP
MonoBuHbI pr6HbIX XOMYTOB M XOMYTOBbIX OMNOp
CcoeanHaTCAa oonTamu NPV NOAroTOBKE K OTIPY3KE U
nocTaBnsitoTcs B cOOpe.

9.5 Hakneika ApnbIKOB U MapKMpoBKa

Ecnu He cornacoBaHo MHOE, KOMNOHEHTI copTupy-
H0TCA NO TUNaMm, yNnakoBbIBAOTCA U MapPKNPYKOTCA C
yKa3aHWeM KOnnM4ecCTBa, 00603HaYeHNs TvNa 1 HOMepa
3aKasa. anI HeoOX0aNMOCTY BbINONHAETCS [OMNOMHU-
TenbHas Haknenka APNbIKOB U MapKMPOBKa.

9.5.1 MapkupoBKa oTAenbHbIX AeTanen
Mpv HeoOXOAMMOCTN BCE KOMMOHEHTBI MOTYT BbITh
NPOMapK1POBaHbI N0 OTAENLHOCTM C YKa3aHNEM
TN, HOMepa MoK OMopbI M HOMepa 3akasa.

9.5.2 Bropas 3aBoackas Tabnmuka

|-|pl/l HeO6X0£|,I/IMOCTVI NPYXWHHbIE NOABECKM W NOA-
BECKM NOCTOAHHOIO ycunua moryt ObITb OCHaLLeHbl
BTOPOW 3aBOACKOMN TabnM4KOA.

9.5.3 Bropas wkana Harpy3ku

M nepemMeLleHns

Mpn HeoOXOAMMOCTM NPYXMHHBIE NOABECKM/NpY-
XMHHbIE OMOPbI NOCTOSIHHOTO YCUIUS MOTYT ObITh
OCHaLLieHbl BTOPO LLIKANOW NepeMeLLeHus, a noase-
CK1/ONopbI MOCTOSIHHOMO YCUMIS — BTOPOW LUKAroW
Harpysku.

9.6 YnakoBkKa

[nst pa3nuuHbix TpeGoBaHMiA NpeLycMOTpeHbI COOT-
BETCTBYIOLLME BUbI YNIAKOBKM.

Haepy3ouHble yenu, npedsapumenbHO cobpaHHbIe,
CepynnuposaHHbIe U MapKuposaHHbIe



9.6.1 YnakoBka ans TpaHCNoOpTMPOBKM

no cyuwe
,D,J'IFI aBTOMOOMIbHBIX UMK KENe3HOA0POXHbIX NepeBo30K
npeanaratoTca NPoYHbIe AEPEBAHHBIE ALLUKIA UM NOOAOHbI,
OCHaLLieHHbIE M0J103bAMKU AN I'I0pr3KVI/pa3pr3KVI C Nomo-
LU0 BUJIOYHBIX MOrpy341KOB.

9.6.2 YnakoBka ans MOPCKMX nepeBO30K
,ﬂJ'IFI MOPCKMX NEPEBO30K NCMONb3YHTCA CNeLlnalbHble
[ePEBAHHbBIE ALLMKK, C NMONO3bAMK ANA norpy3|<14/pa3rpy3-
K1 C NMOMOLLbKO BUJIOYHbIX MOrPY34KUKOB U C YCUIEHHBIMI
CTeHKaMV insi Nto6oit TPaHCMIOPTUPOBKM C MOMOLLBHO KpaHa.
KprLIJKI/I ALLMKOB MOKPbITbI U3HYTPK NNacT1KOBO NMEHKON
[ONA 3aLlinTbl OT BNaru.

BoamoxHo noapo6Hoe cornacoBaxme
APYruX cneumanbHbIX TUMOB YNaKOBKM!.

9.6.3 AKCNOPTHBIN KOHTPOb M 06paboTka

OTrPY3KKU

SBNAACH SKCNOPTHON KOMNaHUeN, paboTatoLLen B pasHbIX
cTpaHax mupa, LISEGA 1 Bce ee foyepHme komnaum npu-
HMaKOT Ha ceDst NOMHYI0 OTBETCTBEHHOCTb 38 BbINOMHEHME
BCEX TAMOXEHHbIX W 3KCMIOPTHbIX TPEBOBaHHIA.

Urobbl 06ecneynTb 1 NPaBbHO BbIMOMHUTB SKCMOPTHBINA
KoHTpOrb, komnanus LISEGA yypenuna cTpykTypl, koTo-
pble, C OHOM CTOPOHbI, COOTBETCTBYHOT 3aKOHOAATENbHBIM
TpeboBaHMaM, a C Apyrol CTOPOHsI 0becneymnBatoT 6e3ot-
kasHyto 11 3hEKTUBHYHO NOCMEA0BATENBHOCTb BbINOMHEHNS
pabor.

Komnanus LISEGA Bbina cepTudmumpoBaHa B kayectse
«yMONHOMOYEHHOTO 3KOHOMUYeckoro onepatopay (AEQ)

Yacmb omdena omepysku 20mogoli npodyKuyuu

B8 2009 rogy v «M3BECTHOrO rPy300TNPABUTENS» B MapTe
2012 roga, A0Ka3aB, YTo OHa OTBEYAeT BCeM TpeboBaHMAM K
0becneyernio HaaeKHON LIeni NOCTABOK.

YnpoLLeHHbIe TaMOXeHHbIe NPOLEAYPbI, NPeaoCTaBnsaeMble
cepTudpmkatom AEO At yCKOPEHHOTO SKCMOpTa TOBAPOB,
HesaBycuMast Aeknapauys npediepeHLIniA, a Takke nakeTHas
rpuemka Ge3 kakoro-nnbo KOHTPONS BO3AYLLUHbIX NEPEBO3OK
Brarofaps HalleMy CTaTycy «M3BECTHbIN rpy300TNpaBi-
Tenby no3gonstot usnenmsm LISEGA npoxoauts 6ecnpo-
BnemHyto NbroTHYH KCMOPTHYH 06paboTKy.

CesizaHHasi ¢ npoekmom
J102UCMuUKa 3aKkasa

CI'IeLWIaJ'IVICTbI B Hallem oTene aKkenopTta obnagatot
BCECTOPOHHVMU W PErYNApHO o6HoBNsEMbIMM JKCMEPTHbIMK
3HaHKAMI BO BCEX BOMPOCaX, CBA3AHHbIMI C OTrPY3KaMu.

Ecrm komnanus LISEGA elue He B3sna Ha cebs obsisaTenb-
CTBA M0 TaMOXEHHOI O4MCTKE B COOTBETCTBIUN C YCrIOBUSIMM
MOCTaBKM, Mbl MOXEM CAEMNaTb 3T0 M0 3anpocy 3akasuuka,
nocre Mony4eHIns COOTBETCTBYHOLLX TAMOXKEHHBIX MOSHO-
MOYMIA,

Ynakoeka 0115 MOPCKUX Nepeso3ok

Halwa rnybokasi KoOMNeTEHTHOCTb B 00N1aCT OpraHn3aLim
rPy30MepeBo30K COOTBETCTBYET BbICOKMM CTaHAapTaM
yNakoBKkM 1 MapkupoBky B LISEGA, nonHoCTb0 oxBaThI-

Bas BCE MEXOYHaAPOAHbIE CTaHAapTHble TpeboBaHNs B
00n1acTh Ha3eMHbIX, MOPCKX 11 BO3AYLLUHbIX NEPEBO30K. JT0
MOATBEPKOAETCS €ANHOAYLLHO BbICOKOI OLIEHKOM, JaBaeMON
HaLLMMW 3aKa34mMKamy.

9.7 TpancnopTupoBKa

Mo 3anpocy Mbl Bo3bMeM Ha cebst 06s13aTenbCTBa no
NOTUCTYKE rPy30MepeBO30K KOMMOHEHTOB HA CTPOUTENbHYHO
nnowaaky U Ha Niobble [pyrie agpeca AOCTaBKu.

9.4



[poekTupoBaHue onop

Hapnexawas dyHKum-
OHarnbHas UHTerpauus
Tpy60onpoBOoAHbLIX onop B
CyLLEeCTBYIOLLYH KOMMO-
HOBKY Tpy6onpoBogoB 1
NPOMbILWIEHHOro NpeanpHu-
ATUA OKa3bIBaeT pellaroLiee
BNUsHKE Ha paboune xapak-
TEPUCTUKM TPYOGONpPOBOAOB
B JOJITOCPOYHON nepcnek-
TuBe. M03TOMY C KOHCTPYK-
Lmelt onopbl Heo6xoANUMO
obpalaTbcs He MeHee OCTo-
POXHO U BHUMATENLHO, YeM
¢ camum Tpy6onpoBoAoM.

B 3TOM OTHOLWEHUK BbIGOP
KOMMOHEHTOB, JOCTYMHOCTb
HoBelALIEero NporpaMMHOro
obecneyeHus ans npoek-
TUPOBAHMSA U, 0COBEHHO,
60nbLION ONbIT NPOEKTUPOB-
LIMKOB OKa3bIBaKOT peLlaro-
Lee BNMAIHME Ha Ka4ecTBO
KOHCTPYKLMMW.

9.5

MpoekTtupoBaHue onop

MoMIUMO CTPOTMX TPEBOBAHMI K KA4ECTBY, NPU MPOEKTIPO-
BaHM ONOP BaXHO TAKKe BbINOMHATL CTPOrve TpeboBaHuA
K CpOKaM peanii3aLii NPpOeKTa 1 NpuaepKUBaTLCS SKOHO-
MU4ecKkix Lienei. YtoBbl He MofBepraTb pucky GIOmKeT 1
NOTUCTVKY MPOEKTOB B LIENOM, OTAENbHbIE PA3aenNbl NPoek-
Ta NepeaatoTcs Ha ayTCOPCHHT B MHKEHEPHbIE KOMMaHK,
creLpanmsnpytoLLMecs Ha Takux pabotax.

B kauecTBe cneLyanmanpoBaHHoli komnaHum LISEGA yxe
[aBHo obnagaeT kBanuukaLmen ANS BbINOMHEHNS CRIOX-
HbIX MPOEKTOB, 06Maast COOTBETCTBYHOLLMMM SKCTEPTHBIMM
3HaHWSMU 13 onee Yem NonyBEKOBOrO OMbITa B MPOEK-
TUpoBaHuu onop. Bo Beex dunuanax komnanum LISEGA
paboTaloT BbICOKOKBANMULMPOBAHHbIE TEXHIYECKUE
CMeLManmCTbl 1 MHXEHepbl. B MexayHapoaHbIX npoekTax
1 B Clyyae HeoOX0AUMOCTH, MHXEHEPHO-TEXHUYECKNE OT-
Aenbl OTAeNbHbIX (hrnuanos paboTaoT B COTPYAHUYECTBE

apyr ¢ opyrom.

Wcnonb3oBanme akcnepTHoro onbita komnaxum LISEGA
obecneunBaeT 3akasumky creayloLLe npenMyLLecTsa:

B 3KOHOMMS B UCMONb30BaHWUN COGCTBEHHOMO
nepcoHana

B BbICOKMIf ypOBEHb Ge3onacHocTH 1 npodec-
CHMOHarnbLHOe MCMONHeHe, obecneynBaemMble
ONbITHLIMM crieuuanmcTamm

®m  GbicTpas U rmbkas o6paboTka BCero NpoeKTa,
OT 3aKa3a 40 OTrPY3KKU B COOTBETCTBUM C
MPUHLUNOM «BCE U3 OAHOIO MCTOYHMKAY

®  GbicTpas nocTaBKka Gnarogaps onepaTUBHOM
obpabotke

B McyepnbiBaloLWwas JOKYMEHTaUus, Bceraa
COXpaHsieMas B 3NIeKTPOHOM Buae

B BbICOKOKBanuuUMpoBaHHbIe 3KCnepThl,
roToBble BbINOMHUTL NOCerapaHTUNHOe
obcnyxuBaHue

Onopb! TPYBONPOBOLOB 7151 BCErO MPOMBILLAEHHONO
npeanpusTUs, BKIKYas BCNOMOraTeNbHble MeTannoKoH-
CTPYKUWK, pa3pabaTbiBaloTCs, IPOEKTUPYIOTCS M BOCTIPO-
W3BOASATCS Ha YepTexax. Ha 0CHOBE MOZYNbHOI CUCTEMbI
LISEGA 1 gecatuneTwi onbiTa, roToBblE K yCTAHOBKE
Harpy304Hble Lenk - OT 3NEMEHTOB KPEMMEHNs K KOHCTPYK-
LMW 40 MpUmeratoLLyx K Tpybe KOMMOHEHTOB - CO3AaTCS M3
CTaHAaPTHbIX ONOp.

Ecnv noTpebytoTcs KOMNOHEHTBI, He BXOASLLME B CTaHgapT-
Hy}0 MPOK3BOACTBERHYI0 nporpammy LISEGA (Hanpumep,
aHkepbl v T.4.), LISEGA moxeT npegoctasutb COOTBETCTBY-
H0LLME peLLeHNS.

an/I 3TOM YHYNTbIBAKOTCA NPU3HAHHbIE MEXAYHAPOAHbIE
TEXHWYECKME HOPMbI 1 CTAHAAPTHI, @ TaKXe TEXHUYECKNE
YCINoBKA 3aKa34uka.

CooTBeTCTBYHLLME pe3yNbTaTbl pacyeTa TpyGonpoBo-

[10B Ha NMPOYHOCTb Y4UTHIBAOTCA MPK MPOEKTUPOBAHNM 1
ONpefeneHM pa3mMepoB OMop, a Takke AeTalbHbIX CXeM
PaCroNoXeHus TpyGONPOBOAOB 1 METANTOKOHCTPYKLIA.

Momumo nporpammbl LICAD® komnanmum LISEGA, ans
3(h(PEeKTUBHOMO NPELCTaBNEHIS OMOP B BIAAE ABYMEPHbIX

11 TPEXMEPHBIX MOLENeN 1 NS SKOHOMUYHOTO CO3AaHNs
YepTexeit, MCnonb3yeTcs HoBElLLEe NporpaMmMHoe 0be-
cneyenue. B HacTosiLee BpeMst UCNONb3yloTCs crieaytoLune
CTaHAapTHbIe NPOrpaMMbl:

LICAD®

AutoCAD®

MicroStation®

PDMS™

STAAD.Pro® (cTaTueckue/aMHaMmyeckme

pacyeTbl ANA BCNOMOraTenbHbIX MeTanmno-
KOHCTPYKLIMIA)

SmartPlant® review

Navisworks®

ROHR2®

CAESARII®

lpoekmuposaHue 8 e. LleseH, epmaHus

—

AHarnu3 CroXHbIX cucmem onop



Hwxe npueeneH npumep nocneposatensHoct pas-  LICAD®

paboTku nopxoasLLen KoHCTpyKuwmn onopsl LISEGA B cooTseTcTaim ¢ pacyetamit v yCrioBusMi 3aKka3umka,

B CeMb 3TanoB. B 3aB1CMMOCTY OT NOTPEBHOCTEN N ¢ nomoLLbio MporpamMMbI npoekTupoBaHis LICAD®, ns

TEXHW4YECKVX YCIIOBNIA YCNYTY MO MPOEKTUPOBAHMIO CTaHAAPTHbIX OMOp CO3AAETC roToBas K MOHTaXy Harpy-

MOTYT TaKkxe 6biTb NPeAnoXeHbl MHANBIAYaIbHO. 304Has Lienb - OT 3NEMEHTOB KPENmeHNs K KOHCTPYKLK [0
KOMMOHEHTOB, NPUMbIKAOLLYX K TpyOe.

Pacuetbl Tpy6bonpoBoaos

[Ins kaxgov OnOpHOW TOYKM 4715 HOBbIX W CYLLECTBY-
. RESULTS -- Program  RONRED BBS/31.0 -- Pa?e . 34
IOLLIX MPOMBbILUTIEHHbBIX MPEANPUSTIAN paccMaTpuBa- e S ol0 BOLOJRS/558R020 Pate 13.12.11 10:34:33
HTCS, KaK MPaBMIIO, CrieAyoLIMe TUMMYHBIE CrlyYa W
Harpy»(eHMﬂ' Limw® : | Fralmst L+ ] 5 Nm BILCTYIBQ00E
iz ibsoiste Coordinsts System
1. TepBUYHbIE Harpy3Ku corine b
pring hanger
- BEC W BHYyTPEeHHee JaBrieHue Loadzase - w . T
L 7] T M X AT AMI
L] - L] L} Lo} L]
wrad wrwd mrad bHa 1 EHE
2. BTOpWYHbIE HAarpy3Ku Joad cases RO TR “0.38  -0.13 000 0.000  g.ton 3008
~0.0% =024 .09 0.600 [ 1] q.009
(TeHHOBoe paCI.llleeHMe) Operation Load 1 -7:83 | | am 0.000 0,000 -3,713
- paGque Harpy3KM m .32 .3 0009 0.o00 8,000
Operaticn Load 2 =k ol 1.07 Pt o, ea Loyl =3, Vel
— pacyeTHble ycnosusa 1.8 4.9 L.3n 0.000  0.000 0,000
~ KoTen He paGoraet et gl R BRGNS M
- (Cﬂy"la" pa50TbI AB HaCOCOB) Barthg.dym.l X 51,34 13,43 1] 8. 600 o.008 0. 188
d.sa i.1m R 1 0. 800 0. 600 L1
Earthg.dyn.l_ Y a7.a8 13,87 .18 a.800 0,008 a,140
3. Tepuopuyeckme Harpy3ku MEats | aainn Rt peeasss LR |}
- 3eMneTpACeHns R R 3¢ - R 1 S - - -
- BeTep Extrema valus 4.d3  33.4a .38 0,000 6,008  -3.131
- Harpy3KM oT rVInpoyAaPOB T84 1,7 LIS L @, 309 LB L] 9,009
Hydraulic Test -3.03 3. 18 [0 B.808 6,684 -3, 008
-0.03 ~0.33% a.oy a.ooag o.ooo a.o000
4. WcnbitatenbHble warpyskn | e ORI

- rnapasnnyeckue ncnbiTaHnA

— TpaBneHue ( 06p 260TKa KUCTOT oﬁ) Oman 1:  Pe3ynbmambi pacdema Ha npoyHocmb (ROHR 2®): nepemewieHus / omknoHeHust / Hagpy3ku /

MOMeHMbI (pacyem Ha NPOYHOCMb - UMepayUOHHbIL npouecc)
Ha ocHoBe 3TWX YCOBWI 1 NMOMYYEHHbIX JaHHbIX, C

MOMOLLbIO NporpaMmbl npoekTpoBaHus LICAD® kom- N
naHun LISEGA, v3 cTaHgapTHbIX onop hopmMupytoTes
rOTOBbIE K MOHTaXy Harpy3oy4Hble Lienu, HaynHas ot - b
CTaHAAPTHbIX KpenmneHuit K KOHCTPYKLMAM U 3aKaHum- ; L f
Basl KOMMOHEHTaMI, MpUrerarLwyMi K Tpybe. ) i 1

[ns pac4eToB 06bI4HO UCMOMb3YHTCS HOPMbI
ASME B31.1, ASME B31.3 n DIN EN 13480. Mpu
3akase pacyeToB HeobXoaMMO ykasaTb Tpebyemyo
pefaKLMo HOPM B COOTBETCTBIM C BEPCUEN U TO0M
N3AaHMS.

ety pasey : IR

;

Ha cyLeCTByIOWMX SNEeKTPOCTaHLMAX YacTo bbiBaeT | : _
HeoBXxoayUmMo, Mo cooBpaKeHUsM AKCMNyaTaLUMOHHON | _ - — o Fisccn
6e30MacHOCTH, MOAEPHN3NPOBaTL TPYOONPOBOAbI 1 g R :
WX OMOpbI 47151 NPUBEAEHNS B COOTBETCTBYE C Tpebo-
BaHWSMU HOBeWLWIMX TexHonoruit. O4eHb YacTo Ao-

CcTaToyHas Ans aHann3a JOKYMEHTALKS MO pacyeTam || Licap

cyLyecTBytoLmx TpybonpoBoaos otcyTcTByeT. Mpu —

2513 15551 : an smdam

HeO6XO,D.V|MOCTV|, ONS Takmx TPY60|'|pOBO,D,OB Takke Oman 2: ﬂpumeHeHue LICAD® - 6bl60p onop mpy6onpoeoda
MOXET ObITb BbINOSHEH pacyeT Ha NPOYHOCTb.
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Oman 3:  [lpogepka mexHuyeckux OaHHbIX U OKpyxatouiell KOHCmpYKUUU 8 mpexmepHol Modenu

(Hanpumep, PDMS™, PDS®, SmartPlant®)
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Oman 4:  WHmezpayus onopb! LICAD® & mpexmepHyto Modesb ¢ NposepKoli Ha NepeceyeHus u

UHMezpayuell ecnomo2ameribHbIX MemarnioKkoHCmpyKyul

9.7

TpexmepHOe NPOEKTUPOBaHKUe ONop

[insi TDeXMEpHOro MPOEKTUPOBaHMS onop TpyGonposoda
3aka3uik NpedocTaBNSET NoNHYo Moaenb ¢ TpyGonposo-
[1aMy, METamnMOKOHCTPYKLMAMM, KOHCTPYKLMAMM 30aHNS,
a Takke HeoOXoaMMbIMKM Gasamu AaHHbIX. Kpome Toro,
[Nl MPOEKTVPOBAHIS ONop TPYGONPOBOAa AOMKHb! GbiTh
ykasaHbl KOHKPETHblE TpeBoBaHUS.

KoHcTpykumm onop pa3pabaTbIBatoTcsi HENOCPESCTBEHHO B
TpexmepHoi mogem (PDMS / SmartPlant), Bnioyast Heobxo-
LNMble BCOMOraTenbHbIe METaNOKOHCTPYKLN.
Harpy3ouHble Lemu, cosnasaemble B LICAD®, umnopTvpy-
H0TCS Yepe3 CYLLECTBYIOLLME UHTEP(ENChI B TPEXMEPHYIO
MozeNb. HeoBXoavMble METannoKOHCTPYKLM MOTYT BbITb
[0baBneHs! HenocpeacTeeHHo B PDMS.

W, HaKOHeL,, BbINOTHAETCA NPOBEPKa Ha BO3MOXHO CyLLE-
CTBYHOLLIME KOMNU3NNA. 3akasumk nony4aet 6a3y [NaHHbIX
TpexmepHon MoZenu, KoTopasa COOePXUT BCEe KOHCTPYKLMK
0nop, NpoBepeHHbIEe Ha OTCYTCTBUNE KONNM3amit,

B BonbLUMHCTBE Apyrux NporpaMmm TPEXMEPHOTO NPOeKTH-
poBaHus LISEGA MOXeET ¢ MOMOLLbI0 CpeacTs NpocMoTpa
pefakTpoBaTh JaHHble, HeoOX0AUMbIE NSl KOHCTPYMPOBa-
HUS OMOpbI.

Co3paaHue TpexMepHbIX MoAernei ¢ NoMo-

wbto MicroStation® gna PDS®

[nst cospaHus TpexMepHbIx Mogeneit Ha MicroStation®
onopsI TpybonpoBoaa cHavana reHepupyHoTCs B ABY-
MepHOM BYE Mo 3cku3y. [IBymepHble faHHble npeobpa-
3ytotest B nporpamme LICAD® B TpexmepHble AaHHble U
3KCMOPTUPYIOTCS Yepes MHTEPEENC B TPEXMEPHYIO MOJEMb
MicroStation®. Heobxoumble BCriomoraTenbHble MeTanso-
KOHCTPYKLWM JONONHUTENBHO BKIIOYAKTCS B TPEXMEPHYIO
mofienb. B PDS® roToBble TpeXMepHbIE MOLENM MOXHO
1CNONb30BaTh 7151 NPOBEPKY Ha NepPeceyeHms.



Co3paHue yepTexen

[1ByMEPHbIit YEPTEX reHEPUPYETCS HEMOCPEACTBEHHO U3
mozen PDMS™ B dhopmate DXF ¢ pasnuyHbIMu BUamu.
CneuudmkaLms fetanei, nnaH nnoLaaky u BCe TeXHUYe-
CKI1e YCTIOBMSt XPAHSTCS B BUfe HAOOPOB [aHHbIX 11 MOTYT
[LOMONHUTENBHO pesakTupoBaThes. Mpu HeobxoauMocTH
BO3MOXHO BKIHOYEHIE N3OMETPUYECKOTO M30BPaKEHUS!
OnopbI B YEPTEX.

W3 yepTesa, nony4YeHHOro aBTOMAaTYECK Ha aTane 5,
c030aeTcs NPOU3BOACTBEHHBIN YepTex B opmate DWG
(AutoCAD®), DXF unu DGN (MicroStation®). Ha Hem npep-
CTaBrieHa BCS MH(opmaLys, HeobXoauMas ANs MOHTaxa,
BKIK04ast TEXHWU4ECKWE YCIOBNS Ha CBApKY, CXeMbl pacno-
NOXEHS OTBEPCTIN U 1.4,

(Wramn YepTexa NPOeKTUpyeTca MHOMBKUOYanbHO.

[ 7 i f [ B _ R i -

Oman 5:  Bbibopka u3 dgymepHo2o yepmexa ¢ 6edoMocmbio demarnell, Hagpy3kamu, CMeWeHUsMU U
nnaHom niowadku U3 mpexmepHou modenu

Oman 6:  Co3daHue paboyezo Yepmexa (MOHMAaXHO20 Yepmexa) ¢ pasiuyHbIMU 8UOaMU U CEYEHUMU

9.8



CraTiyeckuit pacyeT BCnomoratenbHbIX
METasIOKOHCTPYKLIMIA, BKNKOYas Harpy3ku

Ha 3N1eMEeHTbI KpenneHusa K KOHCTPYKLUK
LISEGA npepoctaBnsieT pesynbTatsl pacyeTa Ans
onpefeneHns pasMepoB NPOEKTUPyeMbIX BCOMO-
ratenbHbIX METAMOKOHCTPYKLYIA B COOTBETCTBUN
¢ Hopmamu AISC nnu EBpokog 3. 3Ti pacyeThbl
MPOM3BOAATCS B MPOrpamMMe pacyeTa Ha MPOYHOCTb
npy cTaTinyeckom Harpyxerun STAAD.Pro®,

TexHUYecKue yCnoBus Ha aHKepbl
VHouBuayanbHble TEXHUYECKWE YCIOBUS MOTYT
BbiTb ChopMIPOBaHbI AN GONbLIMHCTBA MPOM3BO-
[Teneil aHKEPOB C NMOMOLLBH COOTBETCTBYHOLAX
nporpamm Ans NPOeKTUPOBaHUS. Anst SKOHOMIY-
HOTO MPOEKTIPOBaHUS pa3paboTaH CTaHaapT, no
KOTOPOMY MOXHO 0BOITUCH B3 MHAMBMAYAmbHbIX
TeXHM4eckvx ycnoswit. Ecnu Tpebyetcs, MoxeT
BbITb NOArOTOBMNEHa HEOBX0ANMAs JOKYMEHTALMS.

TexHuyeckue ycnoBus Ha CBapKy

B cooTeeTCTBMN C YKa3aHHbIMK CTaHAapTamu mMoryT
ObITb npenocraBneHbl UHAVBUAYaNbHbIE TEXHUYE-
CKi1e yCnoBua Ha CBapHbIe LWBbI A4 ANEMEHTOB
KpenneHua K MeTansIokKoOHCTPYKLMAM.
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Oman7:

npedocmasneHue MexHUYECKUX ycroeul (no 3anpocy)

* Cmamu4eckue pac4em ecnomo2amesibHbIX MemaﬂﬂOKOHcmpyKL(Ulj, BK/1K0Yad aneMmeHmbl KpensieHusa K KOHCmpyKyuam

* aHKepb!
* C8apHOU Woe

Onopsi mpy6onpogoda co CIoXHbIMU 8CNOMO2amerTbHbIMU MEeMATOKOHCMPYKUUSMU 8 mpexMepHol Modenu

9.9




O6cnyxuBaHue B npouecce

aKcnnyarauum

O6cnyxmMBaHue NPOMbILWEHHbIX

npeanpUATUI

[lononHUTENbHLIE MEXaHN4ECKMe HanpsmxeHus n ne(hop-
MaLnda 13-3a HEKa4E€CTBEHHbIX erI'IJ'IEHI/IVI prﬁonposona
MOTyT NPMBECTU K NPEXAEBPEMEHHOMY U3HOCY, KOTOprVI
3Ha4NTENbHO NOBBICUT PUCK BO3HUKHOBEHUA HEUCNPABHO-
cTmun aBapMﬂ Ha NPOMbILLNEHHOM NPeanpUATUN.

Yacto Bo3HuKaroLLe AedekThl B onopax TpybonpoBoga:

OLLIMOKU B KOHCTPYKLIMK ONOPbI
OLUMOKN MOHTaXa

HenpaBuiibHOe pacnonoxeHue

HenpaBuiibHasa YCTaHOBKa Harpy3ku

HU3KOE KaYeCTBO OMOPHbLIX KOMMOHEHTOB
[inst 3T0iA CrieuparnbHoi yeryrin Mbl peanaraem pecypebl

Bpueada mexHudeckoeo obenyxugaHusi LISEGA Ha
cmpoumensHol niowadke

BesonacHocTb Tpy6onpoBo-
[0B npu paboTe u, cnegoBa-
TeNnbHO, paboTOCNOCOOHOCTb
U BAMTENbHBLIA CPOK CYKObI
NPOMbILWNEHHBIX NPeanpus-
TUN 3aBUCAT B 3HA4YUTENBLHON
Mepe OT COCTOSIHUSA U hyHK-
LIMOHaNbHbIX BO3MOXHOCTEN
UCnosib3yeMbIX Onop.

Yr100bI M36exaTb noBpexae-
HUIA 1 aBapui, TpebyroLmX
ZOPOroCTOSAILLEr0 PEMOHTA,
HacTosiTeNbHO pekomMeHayeT-
sl NPOBOAUTL PErynsipHble
npoBepkM TeNNOoBbIX Nepe-
MeLeHun TpyO, 0COOEHHO Ha

CTapbIX NpeanpuAaTraAX.
HeVICI'IpaBHOCTb 4YacTO BO3HMKAET, B YaCTHOCTH, B CTapbIX nuaepa MexayHapoaHOro PbiHka ¢ KBaJ’WIq;)VILU/IpOBaHHbI-
YCTaHOBKaX C MPYXHHbIMIA NOABECKaMM1 1 NOABECKAMI MO- MM W OMbITHBIMY CeLuanicTaMu, UMerLLMMICA BO BCEX
CTOAAHHOrO yCunud, B KOTOPbIX NPYXWHbI NPEABAPUTENBHO qmnwanax rpynnbl komnanui LISEGA.
He penakcupoBaHbl (cM. cTp. 1.15). B aTux cnyyasx npomc-
XOZMT NOCTOAHHO pacTyllasd noTeps MakCmarbHO BO3- Halum JKCNEPTbI MPOBEPAIOT TENJI0BbIE PaCLLNPEHNA TPY6 n
MOXHOi paboueit Harpysky BCIEACTBYE Pa3BUBAIOLLMXCA MPOBOAAT NPpoBepky onop. OHY FOTOBAT NOAPOBHbIE OTYETI
CO BpeEMeHeM NpoLeccoB penakcaLmi. Pesynbmpyrom,me 110 3TOMY BOMPOCY ¥ NpeanaratoT NOAXOAsLLAE PELLEHNS.
OTKNOHEHWA Harpy3kn MOryT NnpuBecTn K HEAONYCTUMBIM ﬂnﬂ 0T06pa)|(eHV|;| 1 IOKYMEHTNPOBaHWA pe3ynbTaTtoB
[ONONHUTENbHBIM HanpsiKeHnaM, 0cobeHHo B Hanbonee MPOBEPKY MPUMEHAETCS CneLMarnbHoe MporpamMMHoe
YYBCTBUTENbHbIX TOYKaX, HANPUMEP, B COEANHUTENBHbIX obecneyeHve.
yariax. CBOeBpeMeHHast NpoBepKa Ha NPeAnpUSTAM MOXET
o6nerynTb OnepaTUBHOE 0BHAPYXEHE U YCTpaHeHHe Bpurana TexHU4eckoro 0BCnyXMBaHNA CrieLManbHo
KPUTUYECKINX HaI'IpFI)KEHMVI. MOArOTOBNEHA ANA NPea0CTaBlIeHNA TaKuX yCnyr B obnactun
onop pr60I'IPOBO£|,OB n ﬂeVICTBVET CTpOro B COOTBETCTBUN C
Tp660BaHVI9IMVI OTAena ynpasneHna Ka4eCTBOM U NPU3HaH-
HbIMW NpaBUnaMn TEXHWUKK Be3onacHocTu.
Recording List for Pipe Supports WI.QEE =R
Performed by:
Plant Name: “ Temp.(1): ambient Recording cold (1): May 2000 Name: by others
Temp.(1): 540° Recording hot (1): Nov. 2000 Name: NP UisegaSE
Piping System: 1AB-HO1- Main Steam Unit 1 Temp.(2): ing cold (2): Name:
} } ] Temp.(2): 540°C ing hot (2): Aprl 2013 Name: SN (sega SE
I B Information on the Name Plate Recording during cold set Recording during operation real travel See separate
Cold position Travel reserve Hot position Travel reverse Max. lists.
A B c E[ e [ & [Eta[Eet2[E1a]| o F | F[F [F1[F2[Fa possible [ Poss. [ _
Ele- Calibr. Theor.travel Load White | Actual| Actual | Dev. Up Down [Travel Red Actual | Actual | Dev. Up | Down |Travel | Theor. | Nov. | April travel postion | travel % _g
No. | vation load | Up [Down| scale | sticker |May1s| (2 wards | wards | is | sticker | Novoo | Apr13| wards | wards [ wards | is | wavel | 2000 [ 2013 E| 7
I ) Type Serial Number (KN)_[ (mem) | (mm) | (KN) | (mm) | (mm)| (mm) | (mm) | (mm) | (mm) |poss.?) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) [poss.?) (mm) | (mm) |(mm) J(mm) mm| £ | £ &
Ui | 39.0 1AB- H-01-001 118215 9877505/48 65.53] 76 13 35 -22 | 35 67 no 89 105 ( 102 | 13 | 102| O |vyes| -76 | -70 | -67 | O - 102 102 X
Ui | 39.0 1AB- H-01-001 118215 9877505/66 65.53| 76 13 35 13 [ 102 | yes 89 107 ( 108 | 19 | 108 | 6 |yes| -76 | -72 | -73 | 0 - 102|102 X
ut| 34.0 1AB- H-01-002 guide X
Ui | 30.0 1AB- H-01-003 119315 9877940/24 83.40] 157 27 80 27 [ 200 | yes | 184 (179 | 192 | -8 |192| 8 |yes|-167 | -99 |-112| O - 200( 200
U1 | 30.0 1AB- H-01-003 119315 9877940/18 83.40] 157 22 85 22 [ 200 | yes | 179 | 205 | 193 | -14 | 193 | 7 |yes| -157 |-120|-108| O 200 | 200
Ui | 30.0 1AB- H-01-003 306316 98614353/05 265 | 273 273 -180 | 273 | O 300 X
Uil ann ot 116315 9876599/50 22.82] s o~ 50 [ 249 [ yes | 210 | ~*7 ~ 1923 26 |yes| -160 |-110|-123| O

Bbinucka us omyema 0 nposepke nodsecku
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MpoBepka onop Tpy6onpoBoaa

npoBepKa obLiero cocTosHMA onop Tpydonposoaa

B npoBepKa Harpy3k1 1 nepemeLeHust NPYKUHHbIX
noaBecoK

B (hyHKUMOHaNLHOE MCNbITaHWe NOABECOK MOCTOSAH-
HOFO YCUNUNS U NPYXUHHBIX NOABECOK C NOMOLLbI0
MOGUNBHOTO UCMLITAaTENLHOTO 000PYA0BAHNS UNK
Ha CTaLMOHapPHbIX UCMbITaTeNbHbIX CTEHAAX Ha
npeanpuatim LISEGA.

PeeynuposaHue onops!
mpy6onpogoda I'IpoaepKa nepemMeLleHns pr60l1 poBoAa

B npoBepka 0bLLero COCTOAHNA Y4acTKoB TPyGonpo-
BOAA 1, NP1 HEOOXOAUMOCTH, FTEOMETPUYECKOTO
NnomnoxeHus

®  npoBepka TpyGonNpoBOAJOB Ha OTCYTCTBUE OFpaHu-
YeHun nepemMeLleHUa BO BCeX TpexX NNOCKOCTAX

B onpepeneHue BEPTUKANbHOMO NepeMelLeHns B
BCEX OMOPHbIX TOYKaX, B y3nax NpucoeanHeHns
TpybonpoBoga k 060pyAOBaHMIO 1, BbIGOPOUHO, B
HEKOTOPbIX TOYKaX - BO BCEX TPeX NIOCKOCTAX

MpoekTpoBaHue onop
Ha NPOMbILLNIEHHOM NpeAnpPUATUN

B NPOEKTUPOBaHME U pasmellieHme onop Tpy6o-
NpoBoAa NP1 MOAEPHMU3ALMM N U3MEHEHWSIX Ha

| Komnnekc ycnyr BKNO4aeT B cebst cnefyrowe suapl pa60T:

CTapbIX NpeaAnpuATUAX
Yenbimatiue no08ecok NoCMOoSHHO20 .
YCUnuS Ha Mecme akcnyamauuu B NpoBeAeHue U3MepeHun Ha npeanpuATUN
€ NOMOWBH0 MOBUITBHO20 B peweHne Npobnem, BO3HMKAOWMX
ucnsimarmestsHozo cmeroa 13-33 OrpaHN4eHHOCTH NPOCTPaHCTBA
Recording List for Pipe Supports LisEsR

Temp.(1): ambient Recording cold : May 2000 Name: by otrers
Plant: —— Temp.(1): 510G Recording hot: Nov. 7000 Name: SRS (isega AG

Temp.(2): Recording cold: Name:

System: 1AB-Ho1- Maln Steam Unit 1 Temp.(2: 510G Recording hot: p—E— Name: S [F5o5a SE_
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Travel

2pacpuyeckoe usobpaxeHue nepemeweHull mpybonposoda
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B [IpOeKTMPOBaHMe onop TpyGonpoBoAOB C NOMO-
woto LICAD® u AutoCAD
B 0AroToBKa creLuduKaLmuit KOMIOHEHTOB U

matepunanoBs

PaccmompeHue pe3ynbmamog u HabmodeHul, cOenaHHbIX 8
xo0e npogepku mpybonpogoda

XonoOHoe/eopsiuee nonoxeHue mpybonposoda



Hap3op 3a xogoM cTpouTenbCTBa,
MOHTaX U BBOZ B 3KCNJlyaTauuto

np1eMKa 1 KOHTPOMNb MaTepuanos
opraH13aLus 1 ynpaeneHne CKnagckumm 3anacamu
npeaBapuTenbHas cOOpKa 1 KOMNneKTaLms
roTOBbIX OMOp

MOHTaX OMop B YKa3aHHbIX TOYKax

KOHTPOIb 33 MOHTaXOM Tpy6onpoBoAa Ha
NOAroTOBMEHHbIX Onopax

npoBepKa CUCTEMbI Ha NPaBUILHOCTb MOHTaXa

B COOTBETCTBUM C YepTEXaMN U MHCTPYKLIMAMM NO
YCTaHOBKe M 3KCMTyaTaLmuu

pa3bnokupoBaHue 1 BBOA B IKCMITyaTaLuio onop B
COOTBETCTBUM C COTNAcoBaHHLIMM NPoOLeAypamu
NpoBepKa Harpy3ku 1 NepemeLLeHns nocne BBoAa
B 3KCMNyaTaLuio B COOTBETCTBUN C TPEOOBaHUAMM
npoBepKa Ha cBo6oay ABMKeHNs Tpy6onpoBoaa
BO BCEX 3 NNOCKOCTAX

nocnepyolee perynupoBaHne NoABECOK B cryyae
0bHapyXeHNs pasHuLbl B Harpy3ke

UcnbiTaHue, TexHMyeckoe obCnyxuBaHme U
NpoBepKa yAapHbIX CTOMOPOB BCEX MAapOK

0CMOTp ANA BbISIBNEHUA NPU3HAKOB BO3MOXHbIX
HeucnpaBHOCTEN

AEMOHTaX yAAPHbIX CTONOPOB B COOTBETCTBUM

C 3aAaHHbIMM YCNOBUAMM UNK TPEBGOBAHMAMM 1
[BOKYMEHTUPOBAHUEM HaPYXHOIO COCTOSIHUA U
OKPYXaoLLMX YCNOBUA

(DYHKLMOHANBHOE UCMbITaHWe Ha MOGUMbHBIX
UCNbITAaTENbHbIX CTEHAAX HA ANEKTPOCTAHLMM UNK
Ha COOTBETCTBYHLEM UCTbITaTENIbHOM 060pyA0-
BaHuM Ha npegnpusaTumn LISEGA

pa3bopka yaapHbIX CTONOPOB M NPOBepka 0TAe/b-
HbIX KOMIOHEHTOB Ha U3HOC W NOBpEXAEHNE

AR B R R

[posepka onop Ha anekmpocmaryuu

B 3ameHa BCex yI'IHOTHEHVIﬁ, ru.qpaBanecxov"l
XWOKOCTU U OpYrux KOMNOHEHTOB C NPU3HaKaMu
U3HOCa

B OKOHYaTellbHble Q)YHKLIMOHaHbHI:Ie UCnblTaHUA
B COOTBETCTBUMU C ﬂpOFpaMMOVI UCNbITaHWN W
MMELWNUMUCA TEXHUHECKMMU YCIIOBUAMMU

B [OBTOpPHasa yCTaHOBKA yAapHbIX CTONOPOB Ha
MPOMbILLIIEHHOM NpeanpuUATUn

B [ipegocTaBneHue NOJSTHON U OKOHYaTeNbHOM
OOKYyMeHTauuu

LLinpokuii cnekTp komnnekca ycnyr LISEGA
KacaeTcs, B YaCTHOCTH, onop Tpy6onpoBoaa 1 ux
npumeHenus. Mpu npaBUnbLHON peanu3auun Tex-
Huyeckoe obcnyxmsaHue LISEGA byaet ogHuM
U3 LieHHbIX (haKTOpoB 06ecneyeHus hyHKumo-
HanbHOM 6e30NacHOCTM W ANUTENBLHOTO CPOKa
cnyx6bl CNOXHbIX TPYGONPOBOAOB.

Ocmomp ydapHbix cmonopos

VcnbimaHue ydapHbIx CMonopoe pasfiuyHbIX Mapok
Ha 3/1eKmpOCMaHyUL ¢ NOMOWbH0 MOBUSTbHO20
ucnsimamensbHo2o cmeHOa LISEGA.
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LISEGA SE - [epmatus
Gerhard-Liesegang-Strale 1
27404 Zeven

Postfach 1357

27393 Zeven

Tel.: +49(0)4281-713-0
Fax: +49 (0) 42 81-713-214
E-Mail: info@de.lisega.com
www.lisega.de

LISEGA SAS - dpaHuus
Z.l. La Mariniére

21, Rue Gutenberg

91919 Bondoufle, Cedex
Tel.: +33(0)16086 40 21
Fax: +33 (0)1 60 86 48 28
E-Mail: info@fr.lisega.com
www.lisega.fr

LISEGA Inc. - CLLIA

370 East Dumplin Valley Rd.
Kodak, TN 37764

Tel.: +1(0) 865 940 5200
Fax: +1(0) 865 940 5140
E-Mail: info@us.lisega.com
www.lisega.com

LISEGA Ltd. - Aurnus
Unit 3, Washington Centre
Halesowen Road

Netherton

West Midlands, DY2 9RE
Tel.: +44 (0) 13 84 458 660
Fax: +44 (0) 13 84 213 301
E-Mail: info@uk.lisega.com
www.lisega.co.uk

LISEGA PST Co. Ltd. - Kutait
LISEGA Pipe Support Technologies
(Shanghai) Co., Ltd.

7800 Songze Av., Qingpu Industrial Zone
Shanghai, ZIP 201700, PR China

Tel.: +86 (0) 21 69 21 2888

Fax: +86 (0) 21 69 21 2999

E-Mail: info@cn.lisega.com
www.lisega.com.cn

LISEGA India Private Limited - India
Plot. No.: 111, GIDC Halol -2,

Halol Maswad Industrial Estate,

Halol, Panchmahal - 389350

Tel.: +91(0) 26 76 227 010

Email: info@in.lisega.com

www.lisega.co.in
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