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MepensgaHme (No coCTOsAHMIO Ha MtoHb 2008 T.)

Hactosuwmin cTaHgapT ycTaHaBnMBaeT HOPMbl M MeToAbl pacyeTa Ha
NPOYHOCTb LMNMHAPMYECKMX ODEYaeK, KOHMYECKMX SMEMEHTOB, OHULL U KpPbILLEK
COCY0B M annapaToB U3 YrmepoaUCTbIX U NIErMPOBaHHbIX cTanemn, NPYMMEHsIEMbIX B
XMMUYECKON, HedirenepepabaTbiBalOLLEN U CMEXHBIX OTPACHAX NMPOMbILLIEHHOCTH,
paboTaroumx B YCMNOBUSIX OLHOKPATHbIX M MHOMOKPaTHbIX CTaTUYECKUX Harpy3ok
nog, BHYTPEHHUM M30bITOYHBIM AaBNEHMEM, BaKyyMOM UM HAPYXHbIM N30 bITOYHBLIM
OaBrieHVeM W noa OenCcTBMEM OCEBbIX W MOMNEPEYHbIX YCUMA U U3rnbaoLmx
MOMEHTOB, a TaKXe yCTaHaBNMBaeT 3Ha4YeHus 4OMNyCcKaeMbIX HanpsXeHui, Moayns
NPOAOMBHOM YNPYrocTU U KO3PMLMEHTOB MPOYHOCTU CBapHbIX LWBOB. HOpMbl 1
MeTodbl pacyeTa Ha MNPOYHOCTb MNpPUMEHMMbI npu  cobniogeHun "Mpasun
ycTponcTBa 1 6esonacHomn akcnnyatauum cocyaos, paboTtaowmx nog gaBneHnem”,
yTBepxaeHHbIx ocroptexHagszopom CCCP, n npu ycrnoBun, YTO OTKIOHEHUS OT
reoMeTpu4yeckon ¢opmMbl WU HETOMHOCTU  M3FOTOBMIEHMS  PaCcCUYUTLIBAEMbIX
3NieMeHTOB COCYAOB M annapaToB He MpeBbIWaloT [OMYCKOB, YCTaHOBMEHHbIX
HOPMaTUBHO-TEXHUYECKOWN JOKYMEHTaLMen.

1. OBLWME TPEBOBAHNA
1.1. PacuyeTtHasa Temnepartypa

1.1.1. PacyeTHylo TemnepaTypy WCMOnb3yloT AN onpedeneHvs  ¢msuKo-
MEXaHUYECKUX XapaKTEPUCTUK MaTepumara 1 JornycKaeMblX HanpsBKEHWIA.

1.1.2. PacueTHylo TemnepaTtypy oOnpenenstoT Ha OCHOBaHWWM TEnoTEXHUYECKUX
pacyeToB UMM pe3ynbTaToB UCTbITAHUN.

3a pacyeTHylo TemrnepaTypy CTEHKM COCyda WM annaparta npuHUMaroT
Hanborbllee 3HadYeHne TemnepaTypbl cTeHku. INpu Temnepatype Hwke 20 °C 3a
pacyeTHyl TeMnepaTypy Npu onpegeneHnm AonyckaeMblX HaNPsHKEHUA MPUHMMAKT
Temnepatypy 20 °C.
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1.1.3. Ecrnn HeBO3MOXHO NPOBECTW TEMSMOBbIE pacyeTbl UM U3MEPEHUS U eCnv BO
BpeMsi 3KCnnyaTaumMm TemMnepatypa CTEHKM NOBbLILLAETCS A0 TeMnepaTypbl Cpeabl,
conpuvKacarwLlencss cO CTEHKOW, TO 3a pacyeTHyl Temnepatypy cregyet
NPUHMMaTb HanborbLLYO TemnepaTypy cpedbl, Ho He Hke 20 °C.

Mpn oborpeBe OTKPbITBIM NMamMeHeM, OTPabOTaHHbIMKM  rasamum  WUnm
3neKTpoHarpeBaTensMn  pacyeTHyl0  TemnepaTypy  NPUMHMMAKOT  pPaBHOWN
TemnepaTtype cpeabl, yBenmyeHHon Ha 20 °C npu 3akpbiTom oborpese 1 Ha 50 °C
npu npsiMmom oborpese, ecnm HeT 6onee TOYHbIX JaHHbIX.

1.2. Pabouee, pacueTHoe n Npo6GHOe AaBneHue

1.2.1. MNog pabouyum paBrneHnem Ond cocyga v annaparta cregyet noHumaTtb
MaKCMMarnbHOe BHYTpeHHee M30bITOYHOE UMW Hapy)XHOe AaBrieHue, BO3HMKatoLlee
npu HOpManbHOM MpoTekaHun pabo4vero npouecca, 6e3 yyeta rMgpocTaTuiyecKoro
haBrneHus cpegbl M 6e3 yyeTta [OMYCTMMOIO KPaTKOBPEMEHHOIO MOBbILLEHMS
JaBrneHus BO BpemMs [OeNUCTBUS NpefoXpaHWUTENbHOro KramaHa Wwin  Apyrux
npenoxpaHUTEnbHbIX YCTPOUCTB.

1.2.2. [Nog pacyeTHbIM AaBneHeM B paboymnx yCnoBusax Ans 3reMeHToB COCyA0B U
annapaTtoB criegyeT noHWMaTb AaBfieHue, Ha KOTOpoe MPOBOAUTCS MX pacyeT Ha
NPOYHOCTb.

PacuyeTHoe faBneHve Ana aneMeHToB cocyda uUnv annapara npuHUMaloT, Kak
npaBuso, paBHLIM paboyemy AaBreHUO UM BbILLE.

Mpn noBbIWEHUMN [ABMEHWS B COCyAe WM annapate BO Bpems OeCTBUS
NpeaoxpaHuTenbHbIX ycTponcTB 6onee yem Ha 10%, no cpaBHEHUO ¢ paboynm,
3NeMeHTbl annapaTta OOIPKHbl pacCYuUTbiBaTbCA Ha AasneHve, paBHoe 90%
OaBIeHVs NPy NOSIHOM OTKPLITWW KranaHa Unm npefoxpaHUTENbHOMo YCTPOUCTBA.

Ona anemeHTOB, pa3genswmMx MPOCTPAHCTBA C  pasHbIMK  OABMEHUAMMU
(Hanpumep, B annapaTax ¢ oborpesaroLLmMMmn pyballkamm), 3a pacHeTHOe AaBrieHne
cnegyet npuHuMmatb nNMbo kaxaoe AaBrneHve B OTAENbHOCTM, nMbo aaBneHue,
KoTopoe TpebyeT Gonbluer TOMWMHLI CTEHKU pacCYMTbIBAEMOro anemeHTta. Ecrnm
obecneynBaeTcs OOHOBPEMEHHOE [EeNCTBME [aBMeHUW, TO AOMnycKaeTcs
NpoBOAMUTL pacyHeT Ha Pa3HOCTb AaBMeHWi. PasHOCTb AaBneHus nNpuHMMaeTcs B
KayecTBe pacHeTHOro AaBMeHus Takxke Ans TakMxX 3NEeMEHTOB, KOTOpble OTAENSoT
NMPOCTPaHCTBA C BHYTPEHHUM W3ObLITOYHBIM [aBfeHMeM OT MpPOCTPaHCTBa C
abCconoTHbIM AaBneHWeM, MeHbLMM 4Yem aTtmocdepHoe. Ecnm  oTcyTCcTBYIOT
TOYHbIE faHHbIe O Pa3HOCTU Mexay abComMoTHBIM AaBneHneM 1 aTMoCcepHbIM, TO
abcornoTHoe AaBneHVe NPUHUMAKOT PaBHbIM HYTIHO.

Ecnn Ha anemeHT cocyaa nnn annaparta ﬂeVICTByeT rmapoctatn4yeckoe gasrieHue,
cocTtaBnsowee 5% wn Bblwe pa60\4ero, TO pacyeTHoe pAaslieHne AOna 3TOoro
3iEMEHTA AOIMKHO ObIThb MOBbLILLEHO Ha 3TO e 3Ha4YeHNeE.

1.2.3. Tog npobHbIM OaBneHMeM B COCYAe WM annapaTe cregyeT MNoHUMaTb
JaBrieHre, Npu KOTOPOM NPOBOAMTCS UCMNbITAHME COCyAa UK annapara.

1.2.4. log pacyeTHbIM [aBrneHMeM B YCIIOBUSIX WUCMNbITAHUA [OfS 3NIEMEHTOB
COCydOB WIM annapaToB CriegyeTr MNOHUMAaTb [OaBrieHWe, KOTOPOMY  OHM
nogBepraroTcAa BO BpeMdA I'Ip06HOFO UCcnNbiTaHUA, BKIKO4YaaA rmMagpocTtaTtny4eckoe
JaBrieHue, ecrim oHo cocTaBnseT 5% unm 6onee NpobHOro AaBneHus.

1.3. PacuyeTHble ycunusi ® MOMeHTbI

3a pacyeTHble YyCUIMA WM MOMEHTbI MPUHMMAlOT AencTeyloume Ans
COOTBETCTBYIOLLErO COCTOSIHUSA  HarpyxeHust (Hanpumep, MpuW  3Kcnnyatauuu,
UCMBITAHUA UMM MOHTaXe) YCUNMA W MOMEHTLI, BO3HMKaloWpe B pesynsrate
OencTena CoBCTBEHHOM MacCbl MNPUCOEOMHEHHbIX TPyOONpPOBOAOB, BETPOBOW,
CHEroBoW 1 Apyrmx Harpy3okK.

PacyeTHble ycuiMss M MOMEHTbI OT BETPOBOW Harpyskm U CENCMUYECKUX
BosgencTtemn onpegenstot no FOCT 24756.

1.4. [Jonyckaemoe HanpsikeHue, KoadcpuumeHTbI 3amaca NPoOYHOCTM U
YCTOMYUBOCTU
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1.4.1. [onyckaemoe HanpsieHve [o] npu pacyete No npefernbHbIM Harpyskam
COCydOB M annapaToB, paboTarowmx NpyM CTaTUMECKUX OQHOKPATHBIX® Harpyskax,
ONpeaensitoT:

- 4Ns YINepoANCTbIX U HU3KONEMMPOBAaHHbIX CTanen
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* Ecmm CoCyabl W annapathbl pa60Ta+0T npn MHOIFoKpaTHbIX CTaTUYECKUX
Harpy3kax, HO KOIMYeCTBO LUKIIOB HaArpyxeHma OT AaBlieHnA, CTEeCHEHHOCTU

TemnepaTypHbIX AedopMauunii UM Apyrux Bo3OencTBUiM He npeBbiwaeT 103, To
Takas Harpyska B pacyetax Ha NMPOYHOCTb YCIIOBHO CUMTaeTCsA ogHOKpaTHou. [pu
onpefeneHnn Yncra LMKIOB HarpyKeHusl He y4uTbiBaloT korebaHue Harpysku B
npegenax 15% pacyeTHON.

Mpegen nonsyyecTn MCMNOMb3YKT AN ONpedeneHvus  4onyckaemoro
HanpsbkeHUst B TeX Cryyasix, Kora OTCYTCTBYIOT AaHHble Mo npegeny AnuMTernsHON
NPOYHOCTM MMM MO YCINOBUSAM 3JKCMyaTaumum HeoOGXOAMMO OrpaHUYUTb BEMUYMHY
aedopmaunm (nepemeLLeHns).

[Mpy OTCYTCTBMM [AaHHbIX MO YCMOBHOMY Mpedeny Tekydyectu npu 1%-Hom
OCTaTOMHOM YANMHEHUW [JOMycKaemoe HanpshkeHue Ans ayCTEeHUTHOW cTamm
onpegenstoT no opmyne (1).

[nsa ycrnoBuii uCnbITaHUS A4oMycKaeMoe HanpsbkeHe onpeaenstot no dopmyrne

R HJ‘IHRES 7
[o] = n—— 2. (3)
HE

Ans  ycrnoBuin UCMbITAHWA COCYAOB W annapaToB M3 ayCTEHWTHbIX cTanew
[onyckaeMoe HanpspkeHve onpeaensoT no gopmyne
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1.4.2. KoadppuumeHTbl 3anaca NpoYHOCTU AOSMKHbI COOTBETCTBOBATL 3HAYEHUSM,
npvBeaeHHbIM B Tabn. 1.

Tabrvua 1



YcnoBue Harpy»eHus KoachdmumneHT 3anaca Npo4HOCTH
Mo M, My o
Pabouue ycnosus 1,5 2,4 1,5 1,0
YcnoBus UcnbITaHus:
- TMApaBIIMYECKNE UCMbITaHUSA 11 - - -
- MHEBMaTU4YECKME NCNbITaHNSA 1,2 - - -
YcnoBusa MOHTaxa 1,1 - - -

Ons cocynoB u annapatoB mynnbl 3, 4 no "lpaBunam ycTponcTBa WU
OesonacHoM  aKcnnyataummM  cocygoB,  paboTtaloumx  nog  gaerieHvem"
locroptexHag3opa CCCP  koaddmumeHT 3amaca MNpOYHOCTM MO BPEMEHHOMY

COMPOTUBIEHWNIO # [OMYCKaeTCs NMPUHUMATL PaBHbIM 2,2.
B cnyyae, ecnm ponyckaemoe HanpsbkeHWe [Afis ayCTEHUTHbIX cTanen

onpenensoT no gopmyrie (1), Ko3adMLMEHT 3anaca NPOYHOCTH ., MO YCIIOBHOMY

npegeny Teky4yecTtu an,g Ansa paboymx ycrnoBuin NpUHMMaeTCs paBHbIM 1,3.

[ns cocynoB v annapaToB, paboTalowmx B YCNOBMAX MON3Yy4eCTn Npu pacyeTHOM
cpoke akcnnyatauum 104 0o 2-10F 4, KO3hdPULIMEHT 3anaca NPOYHOCTM *; paBeH
1,5. Mpu pacyeTHOM cpoke akcnnyatauum 2:10F 4 gonyckaeTtcs KoadduLNeHT

3anaca nNPOYHOCTW #y; NPUHUMATb paBHbIM 1,25, ecnu BbIMOMHAKT KOHTPOSb
Xapornpo4yHOCTHN U ﬂ,J‘IVITeJ'IbHOI7I nnacTM4HOCTU MaTepunana B IKcnnyatauun, a
OTKIMOHEHWE B MEHbLLUYID CTOPOHY ANUTENbHOW MPOYHOCTM W MOM3y4yecTu OT
cpeHero 3HaveHus He npeBbiwaeT 20%.

Pacuetr Ha nNpoYHOCTb LMMMHOPUYECKUX ODEYaeK M KOHUYECKMX SMEMEHTOB,
BbIMYKIbIX W NIOCKUX OHWLL AFst YCIOBUIA UCMbITaHWsI NPOBOAUTL He TpebyeTcs,
€CI pac4eTHOE AaBMeHUE B YCMOBUSIX UCTIbITAHNS 6yﬁT MeHbLLIE, YEM pacyeTHoe

(a3

AaBreHve B pabounx ycrioBusix, yMHoxxeHHoe Ha 1,35 —ﬁn— .
0

1.4.3. TNonpaBoyHbIN KOIMMMUMEHT K OOMNYyCKaeMblM HanpsbkeHusm (1) OormkeH
OblTb paBeH efuHWLE, 3a WCKMHOYEHVMEM CTalbHbIX OTMMBOK, ANS KOTOPbIX
KO3a(pMLIMEHT ¥ UMeeT crefytoLme 3Ha4YeHns:

0,8 - p4ana oOTNMBOK, NOABEPralWMXCs WHAUBUAYANbHOMY  KOHTPOSHO
Hepa3spyLialLLyMn MeToaamu;

0,7 - onga octanbHbIX OTIIMBOK.

1.4.4. Ina cTanen, LUMPOKO UCMOSb3YEMbIX B XUMUYECKOM, HEeITEXUMUYECKOM U
HedorenepepabaTtbiBalOWEM MaLLUMHOCTPOEHUM, [OO0MYCKaeMble HanpsikeHus nns
pabounx ycrnoBuin npu M =1 [OOmMKHbI COOTBETCTBOBATb MPUBELAEHHBIM B
npunoxexHun 1.



1.4.5. [Ina cTanbHOro nNnMCTOBOro NpokaTta, U3roTOBNSEMOro COrnacHO TEXHNYECKUM
YCIIOBMSIM MO ABYM rpyrnnam NPOYHOCTU, OOMYCKaeMble HanpsbkeHus AN nepBoW
rpynnbl NPOYHOCTU NPUHMMAKOT Mo Tabn.5 npunoxeHust 1. ns nMCToOBOro npokarta
BTOpoM rpynnbl npoyHocTn (ctamm BCt3nc, BCt3cn, BCt3lmc u 09I2C)
OOMyCcKaeMoe HanpshkeHue, NpMHMMaeMoe no Tabn.5 npunoxeHus 1, ysenudmnsarot
Ha 6%, a gna ctamm 092 - Ha 7%. Mpu npumeHeHnn ctanen BCt3nc, BCT3cn u
BCt3I'nc BTOpOM rpynnbl NPOYHOCTW Npu Temnepatype Bbiwe 250 °C, a ctanen
09r2C n 09IrC BTopoW rpynnbl NPOYHOCTU MNpu Temnepatype cBbiwe 300 °C
AonyckaemMble HanpPsKeHUS MPUHUMAIOT TaKUMK Xe, Kak A5ist cTany NepBou rpynnbi.

1.4.6. Paspelwaerca pgonyckaemoe HanpsbkeHue npu Temnepatype 20 °C
onpegensats no n.1.4.1, npyHMMas rapaHTUPOBaHHbIE 3HAYEHUS MEXaHUYeCKMX
XapakTepuUCTUK B COOTBETCTBUM CO CTaHOAapTaMu UM TEXHUYECKMMU YCIIOBUSMU
Ha cTanm ¢ y4eToM TOSLLMHbI FIMCTOBOrO npokaTa. [pu NoBbILLEHHbIX TemnepaTypax
JornycKaeMble HanpsbkeHWsi, NpUHMMaeMble C Y4EeTOM TOMWMHLI npokata u rpynn
NPOYHOCTM CTanu, paspellaeTcs onpeaendatb MO0  HOPMAaTUBHO-TEXHUYECKOWN
OOKyMeHTauun, yTBEPXOEHHON B YCTAHOBMEHHOM MOpsiAKe.

1.4.7. PacyeTHble MExXaHW4YeckUe XapakTepUCTUKW, Heobxogumble  AnNs
onpeneneHnss OOonyckaemblX HanpsPKeHWA Mpy MOBbLILEHHbIX TemnepaTypax ans
cTanen, He MNPUBELEHHBLIX B MNPUIOXeHUM 1, onpegensitoT nocrie npoBedeHust
UCNbITAaHUA NPEACTaBUTENbLHOMO  KOnM4YecTBa 00pasuoB, obecnevvBaloLMX
rapaHTUPOBaHHbIE 3HAYEHUS NPOYHOCTHBLIX CBOMCTB.

1.4.8. [Ins1 anemMeHTOB COCYAOB 1 annapaToB, paboTarolwmx B YCIOBUSIX MON3Y4ECTH
Npn pa3HbiX 3a BECb Nepunoa aKcnnyataunn pacH4eTHbIX TeMnepartypax, B Ka4ecTBe
aonyckaemoro HanpsxeHua pa3peLuaeTcs NpUHUMaTb 3KBUBareHTHoe

[0nyckaeMoe HanpspreHve [c]m, BbluMUCIieMoe no chopmyre

[o];

(o) =
5 0]1]
|, (5)
rae [=]; =[o]y:[e]5: . [6], - monyckaemoe HanpsikeHne ansi pacueTHoro cpoka

aKkcnnyataumm npu Temnepatypax & (i =1, 2 ...);
T - ANUTENbHOCTb 3TarnoB 3KCMNyaTal M 3NIEMEHTOB C TEMMNEPATYPOIN CTEHKU
COOTBETCTBEHHO & (i =1,2...),4
n

Th =2.7T; - obLmi pacyeTHbIN CPOK aKCNnyaTauum, u;
1

#2 - MoKasaTerb CTeneHu B YPaBHEHUSIX ANUTENbHOM NPOYHOCTU cTanm (Ons
NErMpoBaHHbIX >KapoMpoOYHbIX CTanen npyv pasHULEe pacyeTHbIX TemnepaTtyp
akcnnyatauum He 6onee 30 °C pekoMeHayeTcs NpuHUMaTh #: =8).

OTanbl aKcnfyataumM Mpu pasHoOW TemrnepaType CTEHKW peKkoMmeHOyeTcs
NpUHMMaTh Mo cTyneHam TemnepaTypbl B 51 10 °C.
(Monpaska).

1.4.9. Ina cocyaoB M annapaTtoB, paboTaloLmx MpU MHOTOKpaTHbIX Harpyskax,
Jonyckaemylo aMmnnutyay HanpsikeHun onpegenstot no FOCT 25859.

1.4.10. [Ona anemeHTOB COCYAOB W annapartoB, pacCYUTbIBa€MbIX He Mo
npegenbHbIM  Harpy3kam (Hanpumep, diaHueBbiX COedMHEHWUN), AornycKaemble
HanpshkeHUs1 JOJDKHBI ONpedensTb No COOTBETCTBYHOLLEN HOPMATMBHO-TEXHNYECKON
OOKYMEHTaL WKW, YTBEPXKOEHHOW B YCTaHOBINIEHHOM MOPSIAKE.

1.4.11. PacyeTHble 3Ha4yeHUs npeaerna TeKy4ecTu, BPEMEHHOrO COMpPOTMBIIEHUS U
KO3 (pMLMEHTOB NIMHEHOIO pacLUMPEHVSI MPVBEAEHbI B NPUIMOXEHMSIX 2, 3.
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1.4.12. KoappmumeHT 3anaca yCTOMYMBOCTM (*y) MpU pacyeTe COCYAOB U
annapaToB Ha YCTOMYMBOCTb MO HWKHUM KPUTMYECKUM HanpshkeHWsiM B npefenax
yrpyrocTu crieayet NpMHUMaThb:

2,4 - anst pabo4mnx ycrioBuii;

1,8 - 4Ns ycrnoBui UCTMbITAHUS U MOHTaXa.

1.5. PacyeTHble 3Ha4YeHUA MOAYNs NPOAOSILHOW YNpyroctm

1.5.1. PacyeTHble 3Ha4eHns Moayns NPoAOrbHON yNpyrocTn E AN yrnepoancTbixX
W  NervpoBaHHbIX CTarnem B  3aBUCUMOCTW OT TemnepaTypbl  OOSDKHbI
COOTBETCTBOBATb NPUBEAEHHBIM B NMPUNOXEHUN 4.

1.6. Koadb b LumeHTLI NPOYHOCTM CBapHbIX WBOB

[Mpn pacyeTe Ha MPOYHOCTb CBapHbIX 3MIEMEHTOB COCYAOB W annapaTtoB B
pacyeTHble dopMynbl criegyeT BBOAUTH KO3(MULIMEHT MPOYHOCTM CBapPHbIX
COEAVIHEHWI:

©p - NPOAOIILHONO LWBA LUMMHAPUYECKON UM KOHMYECKOW obeyaek;
@7 - KOMbLEBOTO LUBA LIUMMHAPUYECKON UK KOHNYECKON obevaex;
g - CBapPHbIX LUBOB KOMbLia XECTKOCTH;

¥, - NOMEPEeYHOro CBApHOroO LUBA 4119 YKPENMSAOLLEro KombLa;

¥, w4, ®g - CBapHbIX LUBOB BbINYKMbIX W MIOCKUX AHWULL U KpbllLek (B
3aBYCUMOCTU OT PacronoXxeHuns).

UncroBble 3Ha4YeHUss 9TUX KOI(PMUMEHTOB AOMMKHBI COOTBETCTBOBATb
3HaYeHWAM, NPMBESEHHBIM B NPUIIOXKEHUN 5.

[nsa 6ecLUOBHbIX 3NIEMEHTOB COCYA0B M annapaTtoB # = 1.
1.7. MpnbaBKM K pacyeTHbIM TONLMHAM KOHCTPYKTUBHbIX 351EMEHTOB

1.7.1. MNpmn pacyeTe cocynoB 1 annapaTtoB HEOOXOAMMO yuMTbiBaTb NpMOaBKy ¢ K
pac4eTHbIM TOMLLMHAM 3fIEMEHTOB COCYA0B M annapaTos.

McnonHutenbHylo TONMWMHY CTEHKW 3reMeHTa cocyga W annaparta LOSmKHbl
onpegensTb no opmyne

Slsp+c, (6)

roe S§p - pacyeTHas TOMWyHa CTEHKM drieMeHTa cocyaa v annapara.
MpnbaBKy K pacyeTHbIM TOMLMHAM criegyeT onpeaendTb no dopmMyne

c =gy teg tog, (7)

an NnoBepO4YHOM pacyeTe np|/|6aBKy BbIUNTAIOT U3 3HAYEHMIA UCMONHUTENBHON
TONNWHWHbI CTEHKW.
Ecnun nsBectHa drakTmnyeckasa ToMwmMHa CTEHKKU, TO NpU MOBEPOYHOM pacyeTe

MOXHO HE y4UTbIBaTb -5 U C3.



1.7.2. ObocHoBaHMe Bcex MNpubaBOK K pacHEeTHbIM TOMWMHaM [AOIKHO ObiTb
NpUBEAEHO B TEXHUYECKON LOKYMEHTAL M.
[Mpy OBYXCTOPOHHEM KOHTAKTE C KOPPO3WMOHHOW U (Mrn) SPO3VOHHOM cpenon

npubaBKy <; AN KOMMNEHcauum Koppo3nn 1 (1) 3po3nn A0IPKHbI COOTBETCTBEHHO
YBENMYMBATD.

TexHonormyeckasi npubaBka <3 NpeaycMaTpuBaET KOMMEHCALUUWK YTOHEHUS
CTEHKM 3NemMeHTa cocyda WnM annaparta npu TEXHOMOMMYECKUX Onepauusax -
BbITSKKE, LUTAMMOBKe, rmbke Tpyd u T.4. B 3aBUCUMOCTM OT MPUHATOM TEXHOMNOMMM
3Ty NpmMbaBKy cneayeT yuuTbiBaTb Npy pa3paboTke pabounx YepTexei.

MpnbaBkn £4 U £3 YYUTLIBAIOT B TEX Crydasx, KOa Ux CyMMapHoe 3Ha4eHve
npe.biwaeT 5% HOMUHANbHOW TOMWWHBI SIMCTA.

TexHonornyeckaa npubaBka c3 He BKIOYaET B Ce0S OKpyrneHue pacyeTHOM
TOMNWWHbI 40 CTaHAAPTHOMN TOSWMHBI NACTA.
Mpn pacyeTe  SUMNTUYECKMX  [HWL,  W3FOTOBIMIIEMbIX  LUTaMMNOBKOW,

TEXHOJI0r'MYEeCKYHo anGaBKy -3 Ana KoMneHcauunmn yToHeHnd B 30He OT60pTOBKVI He
y4uUTbIBaKoOT, €CI1 ee 3Ha4YeHne He npesblillaeT 15% pacyeTHON TOMWMHbI JIUCTa.

1.8. NpoBepka Ha ycTanocTHyI0 NPOYHOCTL

1.8.1. na cocynoB v annapaTtoB, paboTalmx Npu MHOTOKpaTHbLIX Harpyskax C
KONMMYECTBOM LIMKIIOB HarpyXeHWst OT OaBMeHUs, CTECHEHHOCTM TemnepaTypHbIX

AedopmaLnii unu apyrvx BosaencTeuii 6onee 103 3a Becb CPOK aKcnnyarawluu,
Kpome pacdeTa MO HacTosWeMy CTaHOapTy, CneayeT BbIMOMHATbL NPOBEPKY Ha
YCTanoCTHYO NPOYHOCTb.

1.8.2. Cocyobl n annapatbl, paboTalowme npu MHOFOKpPaTHbIX Harpyskax,
NPOBEPSIOT Ha LMKITMYECKYHo npodHocTb no FOCT 25859.

2. PACYHET OBEYAEK UMTTMHOPUYECKUX

2.1. PacyeTHble cxeMmbl

2.1.1. Pac4eTHble CXeMbI LUNMMHApUYeckux obeyaek npnBeneHbl Ha 4epT.1-4.
YepT.1. FNagkmne umnuHapmnyeckme obevyamkm
Mmapkne uMnuHapu4veckne obevamkm

& }

ca.“t m“iT

a - obeyvanka ¢ dumaHUeM UM ¢ NoCKUM gHULLEM, 6 - obevalika C XXeCTKUMU
neperopogkamu

YepT.1

YepT.2. FTNagkmne o6evyankum ¢ BbINyKbIMU UNN
KOHMYECKMMU OHULLAMU

Fapgkve obeyankm ¢ BbINYKSIbIMU UM KOHUYE CKUMU AHULAMMN


http://docs.cntd.ru/document/1200011865

a - obeyvanka ¢ oT6opTOBaHHBbIMU gHULLAMU, 6 - 0bevanKa ¢ HeOTOOPTOBaAHHbLIMU
OHULLIaMA

UepT.2

YepT.3. FTNagkmne obevankm c pybalukomn

Fmapkue obeyvankm c pydalukomn

Bl

UepT.3

YepT.4. ULunnHppuyeckana obevyanka, nogkpenneHHas
KOJbL,aMM1 XXeCTKOCTHU

LUunuuapnyeckan obeyvaika, nogkpensneHHas KofbLamMm XeCTKOCTU

H

Yept.4

MprmevaHue. YepT.1-4 He onpeaenstoT KOHCTPYKLMIO M NpMBEAEHbI TONMbKO A1
yKa3aHus pac4eTHbIX pa3MepOoB.

2.2. YcnoBusa npuMeHeHUs pacyeTHbIX chopmyn



2.2.1. Pac4yeTHble ¢OpMyrbl MPUMEHUMbI MPU OTHOLUEHWU TOMWMHBLI CTEHKU K
avameTpy

5 -C

D

£ 0.1 ona obevaek 1 Tpy6 npu 1 > 200 Mwm;

5—C

£ 0.3 gna tpy6 npu I < 200 Mm.

2.2.2. PacyeTHble dopMyrnbl, NpuBeaeHHble B Nn.2.3.2, 2.3.4-2.3.7 n 2.4.2, cnegyet
NPUMEHATb MPU YCIOBUK, YTO pacHeTHble TeMnepaTypbl HE NPEBLILLAIOT 3HAYEHWN,
Npu KOTOPbIX YYUTbIBAETCA NOMN3y4eCTb MaTepumarnos, T.e. Npy1 Taknx Temneparypax,
Korda Aonyckaemoe HanpsixkeHue onpefenstoT TOMbKO No npeaeny TeKy4yecTu umm
BPEMEHHOMY COMPOTMBREHUIO (NMpeaeny NpoYHOCTH). ECrm HET TOYHBIX OaHHbIX, TO
dopMynbl AonNycKaeTcsl NMPUMEHsITb NMpU YCIOBWKW, YTO pacyeTHas Temneparypa
CTEHKM obevarkm u3 yrnepoaucton ctamm He npesblwaer 380 °C, wus
Hu3konernposaHHoh 420 °C, a n3 aycteHuTHomn 525 °C.

2.2.3. na obGe4vaek, nogKpensieHHbIX KOfbLaMWN XECTKOCTW, OOMOMHUTENBHO K
TpeboBaHnam Nn.2.2.1 n 2.2.2 A0rkHbI BbINOMHATLCA CNEAYIOLME OrpaHNYEHUs:
- OTHOLLUEHME BbICOThbl CEYEHUSA KOMbLa XXeCTKOCTN K AnameTpy

i
i U
f5,

pacyeTHble OpMynbl  criegyeT MpUMEHSITb  MPWM  YCIOBUM  PaBHOMEPHOIO
pacnonoXeHUs KOIEL, )XeCTKOCTH;
- B TeX CNy4yasix, KOma KorblLia >XeCTKOCTU YCTaHOBIIEHbl HEPaBHOMEPHO,

3HayeHna & u .-,'11 HeobxoQMMO MOACTaBMATbL AN TOro y4acTKa, Ha KOTOpOM
paccToAaHune Mmexay ABymMA coceaHNMU KonnbLlaMun XXeCTKOCTU MaKCMalibHOe;

- €Crn {5 > {], TO B Ka4eCcTBe pacYeTHON AMHbI { NpuUHUMaeTcs i .

2.2.4. PacueTHble dopMynbl Ans obevaek, paboTarolmx nod AeNCTBUEM OCEBOMO
CXXMMaIOLLEro ycunus, npueedeHHble B N.2.3.4, NpMMEHUMbl NpW CchnegyloLlem
YCIIoBUN:

fnnnbz

10,
D

unw &
Ons  obevaek, y KOTopble< L0, npn otcytcTBuM Gonee TOYHbIX

pacyeToB, 4ONyCKaeTcs Nonb3oBaTbCs opMyron (22).
2.3. Tnapgkue uunuHAapuyeckue obevankm
2.3.1. Obeyariky, Harpy>€HHbI€ BHYTPEHHVM N30 bITOYHLIM AABIEHNEM

2.3.1.1. TonwwmHy CTeHKM crnieqyeT paccyuTbiBaTh No gopmMyrne

§2 8, %0, (8)
roe
pl
o R o 9
! o2ole, - ©)

2.3.1.2. Jonyckaemoe BHyTpeHHee U3bbITOYHOE AaBneHue crieqyeT paccynTbiBaTh
no gopmyrne



[P] i ELGJWP(S_'::' .

D+iz-2) (10)

2.3.1.3. lpn nsrotoBneHun obeyamkn n3 NMUCTOB PasHON TOSLWHbLI, COEOMHEHHbIX
NPOAOIbHBIMU LBAMW, PacyeT TOSWMHBI 06evariku NpoBOAAT AN KaXgoro nicTa ¢
YY4ETOM MMEIOLLMXCS B HUX OCNabneHun.

2.3.2. OBevariku, Harpy>keHHble HapyXHbIM [ aBfieHNEM

2.3.2.1. TonwmHa cTeHKn
TonwpHy cTeHkn npubnmkeHHo onpegenstT no dopmynam (11) n (12) ¢
nocnegyoLen nposepkon no gopmyrne (13)

g2ag, +o (11)

roe

5p = maxd K 01072, UpD | (12)
o]

KoadbdmumneHT &5 cnegyeT onpefenatb NO HOMOrpamme, NpuBedEeHHOW Ha
yept.5. [Mpumepbl MCNONb30BaHMS HOMOrPaMMbl [Ofsl pacdeTa npuBedeHbl Ha
yeprT.6.

YepT.5. HomMorpamma ansa pacyeTta Ha YCTOMYUBOCTb B
npegenax ynpyroctu UMnMHApMYeCcKuUxX obevaexk,
paboTarLwmx noa HapyXHbIM AaBfleHuem

Homorpamma gns pacuyeTa Ha YCTOMYUBOCTL B Npeaenax yrnpyroct
UMNuHApUYecKnx obeyaek, paboTalowmx nog HapyKHbIM AaBneHnem
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YUepT.5

YepT.6. NNpnmMepbl nCnonb3oBaHUA HOMOIPaMMbI

Mpume pbl UICNONb30BaHUA HOMOrpamMmmbl (CM. 4epT.5)

_ BEs5 D
.I'l’_;-

FE A //
- 10065 c}
T

| - onpegeneHvne pacyeTHOM TOMWMHBI CTEHKW; I/ - onpeaeneHye AonycKkaeMmoro
HapyxHoro gasneHus; /Il - onpegeneHve aonyckaeMon pacHeTHOW O5MHbI; o -
Hayaro OTCYETa; @ - NPOMEXYTOYHbIE TOYKY; x - KOHEYHbIN pe3ynbTaTt

UepT.6

(Monpaeka).



2.3.2.2. [JonyckaeMoe HapyxHoe faBrieHne criefyeT onpeaensTb no gopmyrie

2], Y
1+ I
I (13)
roe ,u,onyCKaemoe AaBrneHune mn3 yCJ'IOBVIﬂ NPOYHOCTU onpeaendrT no cbopmyne

_ 2[0]{5—6}
ek~ (14)

a [ornMyckaemoe [AaBlieHWEe M3 YCIOBUS YCTOMHMMBOCTW B npedenax Ynpyroctu
onpeaenstoT no dopmyrne

20810 & D [100(z -2)1%°
[l = = —[ ':DI'] , (15)

.’EY'Bl f
roe
D D
B =mn ¢l 0,940 — [——— (16)
£ 100{s —2)
Mpn onpegeneHnn pacyeTHOW AOfmvHbl  obevankuy § wm L OnvHy

NPMMbIKaIOLLEro aneMeHTa {5 crieflyeT onpeaensTb no gopMyram:

H
i3 = < " A BEINYKMbIX AHALL,

b
fgi ? - OANA KOHWMYecknx obedvaek (gHuwy) 6e3 otbopToBKkM, HO He Gonee
jags ]

OJMMHbI KOHUYEeCKOro arfieMeHTa,

{3 =max| rano; - AN KOHMYeCcKnx obevaek (AHuLL) ¢ oTOOPTOBKOW, HO

itg o
He Gornee AMMHbI KOHUYECKOro 3fiEMEHTA.
KoadbdwmumeHT £ onpedenstoT no HOMorpamme, NpMBeaeHHON Ha YepT.5.
Ecrm norny4yeHHoe 3Ha4eHve KoadbdmumeHTa Xy  nexuT  Huke

COOTBETCTBYIOLEN LUTPUXMYHKTUPHOM MMHUM (CM. 4epT.5), To BemmumHy [z] B
npefBapuTENbHOM pacyeTe AoNycKaeTcs onpeaensTb No gopmyne

=B
LD]=2,4M. (17)
o

2.3.3. O6evariku, Harpy>keHHble OCEBbIM pacTSArMBaloLLYM YCUITMEM

2.3.3.1. TonwwmHy CTeHKM crnegyeT paccyutbiBaTh No opmyne

s2e,te, (18)

roe
F

Sp T whle]py. (19)

2.3.3.2. [Jonyckaemoe 0CeBOe pacTsrmparoLllee ycunue crieqyer paccymtbiBaTb MO
dopmyne



[F]=n(D+s5-c)s~c)o]e,. (20)
2.3.4. OBevariku, Harpy>keHHble OCEBbIM CXAMAIOLLMM YCUIMEM

2.3.4.1. [Jonyckaemoe OCeBOe CxuMalollee ycunve criefyer paccyuTbiBaTb MO
dopmyne

[ AOoMycKaeMoe OCEBOE CxuMaloLLee yeurine [# ]n 13 YCNOBMSI MPOYHOCTY

[Fl, =D +s-e)s -], (22)

a [OoMyckaemoe OCEBOE CXMMAloLlee ycunve B npedenax yrnpyroctu [# ]E 3
YCIOBWS1 YCTOWYMBOCTM

[Flg = min {[F1g: [Flg, | (23)

B dopmyne (23) gonyckaemoe OCEBOE CxMMaloLLee ycunme [F ]El onpenenstT
13 YCIIOBUS MECTHOW YCTOMYMBOCTM B Npeaenax ynpyrocty no gopmyrne

[F]g, (24)

31011078 5 [100G-¢) R
# 0 ’

¥

a [JornyckaeMoe OCEeBOe CXUMaKLlee ycurve 7 ]Eg - ©3 ycroBus obLen
YCTOWYMBOCTM B Npeaenax ynpyroctv no opmyne

2

m(i+e-cife—c)E[n
[Flg, - =l . (25)

Py A

'MbkocTb . onpegensioT no dopmyrne
2,85
g & IR (26)
D+e-r

MprBEAEHHYIO PACUETHYIO ANMHY iy MPUHUMALOT MO YepT.7.

Mpumevanwue. B cnyyae, ecnm ) <10, doopmyna (23) NnpuHMMaEeT Bug

[7le=[7lg,.

YepT.7. lpuBeaeHHan pacyeTHasa anuHa l(np)



MpuBeaeHHan pacuyeTHas ANWHa Iy



PacueTtHas cxema

o [,

p
¢ - i
?‘ | % - F
e
- 21
— F
¢ - 0,7!
£
=l £
7
i - 0,5!
— s
T
0 2,00]
0,2 1,731
0,4 1,471
06 1,231
08 1,067
1,0 1,00!
0 2,00¢
0,2 1,70!
0,4

1,40}




0,6 1,111

0,8 0,857

1,0 0,707

UepT.7

2.3.4.2. [ina pabounx ycrosui (%5 =2,4) 0onyckaeMoe CxumMatoLLee YCUnme MoxHO
onpegensTb no opmyne

[F]=n(D+s ~c)(s~c)o]min {g1; 03} (27)

KoadbdpmumeHTbl ¢y 1 @4 criegyet onpeaensTtb no 4epr.8 n 9.

YepT.8. Npacdhuk ana onpepgeneHna koadpduumeHta
NPOYHOCTU U3 YCNOBUA MECTHOMN YCTONYMBOCTU NpU
0CEeBOM CXXaTuu

pacdhuk ansa onpeaeneHus Kkoad puumeHTa i
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YUepT.8

YepT.9. N'pacdhuk ana onpeneneHna koadpduumeHta
NPOYHOCTN U3 YCIIOBUA 0b6LLEen YCTOUMYMBOCTU NMPU OCEBOM
cxaTtum



pachuk ana onpeaeneHus Kkoad puumeHTa i
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UepT.9
2.3.5. OBevariku, Harpy>keHHble U3rndaroLLyiM MOMEHTOM

2.3.5.1. lonyckaembl nsrmbaroLmin MOMEHT CriegyeT paccuymTbiBaTh Mo dopmyne

(1]

e Oonyckaembli  n3rMbarowmi  MOMEHT [M ]n M3 yCrnoBuA TMPOYHOCTU
paccuuTbiBaOT No dopmyrne

], =ED(D+S—6)(S—C}[0]=§[F]H, (29)

a [onycKaemblii U3rbaroLLmii MOMEHT [M] F U3 YCINOBUS YCTOMYMBOCTM B Npeaernax
ynpyrocTu - no copmyre

2]

K a5

2910 7 100(z-3]" D

- -53[ e "'3'] - 217, (30)
My Fil,

(Monpaska).

2.3.5.2. Ona pabounx ycroBui (%y =2,4) Oonyckaemblii M3rvbalomin MOMEHT
MOXHO onpenensaTb no gopmyne

[a]= ED(D+S—::](S—6)[G]¢J3. (31)



KoadhdmuumeHT w5 crneayet onpegensTs no 4yept.10.

YepT.10. N'paduk ana onpeaeneHus koacpdpuumeHTta
NPOYHOCTN U3 YCITOBUA MECTHOMN YCTOMYNBOCTU NpU
nsrnbe

Mpacbuk ana onpeneneHuns Koacp puumeHTa =

£y : -
‘g _— _q‘s'}s !
P NN s,
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YepT.10

2.3.6. O6evariku, Harpy>keHHble NonepeYHbIMU YCUMUSIMM
[NonyckaemMoe nonepeyHoe ycunue ['] cnegyet paccunTbiBaTth Mo opmyre

rae gonyckaemoe nonepevyHoe ycunme [Q] n Y3 YCJ1I0BUA NMPOYHOCTU

[], = 0,250D(s -)[e], (33)

a Jonyckaemoe nornepeyHoe ycunme [Q] 7 W3 YCIOBMSI YCTOMYMBOCTY B Npefenax
yrnpyrocTu

_ 24E(s-c)?

e

[ [0,18 +33 #] . (34)

2

2.3.7. O6euvankn, paboTaolme Mog COBMECTHbIM OENCTBUEM  HAPYXHOIO
OaBNeHNsl, OCEBOIO CXUMALOLLErO yCunms, narmbaroLero MOMeHTa 1 nonepeyHoro
ycunus

O6euvankn, paboTatoupe nog COBMECTHbIM LENCTBMEM Harpy3ku, NPOBEPSIOT
Ha YCTONYMBOCTb MO popmyne



v F ¥ (0]
7 7 ] [[Q]] SR %)

roe [p] - flornyckaemMoe HapyxHoe AasneHue rno n.2.3.2;
[F] - [onycKaeMoe 0CeBOe CxmMmMaloLLee ycunme no n.2.3.4,
[3] - nonyckaembiit MsrMGatoLLMil MOMEHT o n.2.3.5;

[Q] - Jonyckaemoe nonepeyHoe ycunme no n.2.3.6.
2.4. UununHppunyeckne obe4vamku, NogKpensieHHble KOoJbLaMu e CTKOCTU

2.4.1. OGevarikn ¢ KorbLiaMm XeCTKOCTU, Harpy>XeHHble BHYTPEHHUM M30bITOYHbIM
JaBneHnem

2.4.1.1. OnpegeneHvie pasmMepoB KomeL, XeCTKOCTU MPU BHYTPEHHEM AaBMeHUMN.
Ana 3afaHHbIX pacyYeTHOro AaBrneHnst F U TONMWWHbI CTEHKU & KO3(GMUNEHT

K4 cnepyeT paccunTbiBaThb No hopmyrne

_ pD+s-¢) 4

20, loks - (36)

Ecnu £, £0. To vkpenneHus KorbLamu XecTkocTn He TpebyeTtcsa. B

0< ik, <2
aAnana3oHe 4 @_ paccTtoaHune Me)KD,y ,U,ByMFI KonbuamMn >XeCTKOCTU
P
crieflyeT paccumThbiBaTh Mo ropmyne

) BB .
biJD[s .:)[K4 % [1+K4] , (37)

* dopmyna cooTBeTcTByeT opuruHany. - [pumevaHue wusrotoButensd 6asbl
OaHHbIX.
nrowaab NonepeyHoro ceveHns KonbLa

szfl(s—c)[[;]li-@_ (38)

E

g Ty
ECJ'II/I 4 = @_ , TO TOJ'ILLl,I/IHy CTEeHKUN HeO6XO,E|.|/|MO yBeJ'IVI‘-IVITb A0 TaKoro
r
pa3mepa, ‘-ITO6b| BbIMNOJTHANOCH Cﬂeﬂ,leLLl,ee yCJ'lOBVle

G R Ry
Ep

Mpumeyanune. [Mpu onpegeneHun nrowaaM MNOMEpPedYHoro ceyeHus Konbua

XXeCTKOCTH AK crnenyert ydntbiBaTb an6aB|<y 1 ANnA KoMneHcaum Koppo3nn.

2.4.1.2. lonyckaemoe BHyTpeHHee n30bITOMHOE AaBreHne creqyeTt onpeaenatb u3
yCIroBus

[P]= min {[P]; [71,}. (39)

JllonyckaeMoe BHyTpeHHee W3GbLITOMHOE [AaBreHvie [#];, onpendensiemoe w3
YCIIOBWI MPOYHOCTU BCel obeyaitku, crneayeT paccuuTbiBaThb Nno qoopmyre



D+(s-¢) . (40)

,D,onyCKaemoe BHYTpeHHee 136bITOMHOE [OaBneHue [p]g, onpependemMmoe "3
yCJ'IOBI/Il7I NMPOYHOCTU obevankn mMexay ABymMda CoCeHUMMU KOJibLlaMWU XeCTKOCTH,
crnenyert pacCcymMTbiBaTb No cbopMyne

_olegs-o) 240}
2], = DD ol
p (41)

roe

G b2
T Dis-eo)

2.4.2. O6eyvankn ¢ KosnbLiamm XECTKOCTM, Harpy>eHHbIE HapYHbIM JaBJIEHMEM

2.4.2.1. Pac4yeTHble NapamMeTpbl NOAKPENIIEHHON 0DeYanKu:

- 39(PpeKTUBHYIO OJMHY CTEHKU {, 0Gevairku, YYUTbIBaEMYIO Npu onpeaeneHmm
3hpeKTUBHOrO MOMEHTa MHEPLIUK, CIiedyeT onpeaensTs U3 YCroBust

I, = min ;¢ +11D(s - o) |; (43)

- 9EKTMBHBIN MOMEHT MHEPLMU [ pacYEeTHOro NonepeyHoro CeveHnst KonbLua
XECTKOCTU criedyeT onpenenaTs no dopmyne

3
Fi IK +£1(S_C) +;32 AK‘EB (S_C) ; (44)
10,9 A+l (s-c)

- KOO UDULLMEHT XKECTKOCTUN 06GeYalkn & , NOAKPEnneHHOM KOrmbLiaMm XeCTKOCTH
10,97

B2 o (45)
s —e)

Mpumeyanue. [lpu onpegeneHnn MOMEHTa WHEpLUMM KofblLa >KECTKOCTU

crneqyet yuuTblBaTb NpUBaBKy i A5 KOMMEHcaLm Kopposuu.
2.4.2.2. lonyckaemoe HapyxHoe faBreHue crieayeT onpeaensTb U3 yCroBus
[2]=min {[2]; [21,]. (46)

2.4.2.2.1. [onyckaemoe HapyxHoe [AaBrieHue [?];, onpegensemMoe WCXoas W3
YCIIOBWIN YCTONYMBOCTM BCEN 0DeYaiiku, cnegyet paccyutbiBaTb No dopmyrne




[onyckaemoe HapyxHoe AasreHve [# ] SOmKHO COOTBETCTBOBATL BENUUMHE
[7]1, onpegeneHHoi no copmyrie (40) Npy 3HAYEHMSX KO3PAMLNEHTOB #p=10m

wr =1,0.
[lonyckaeMoe HapyxHoe [faBrneHve [P]iz W3 YCMoBWiA YCTOMYMBOCTW B
npegenax ynpyrocTu crieQyeT paccuntbiBatb no gopmyne

(] _ 203107 2 D [100k(s =) ] us)
o kB, L D !
D D
By=min{10945= | = L 4
e e mm{ L*n'mok(s—c)} 49)

(Monpaska).

2.4.2.2.2. [onyckaemoe HapyxHoe [faBneHve [?]., onpepensemoe ucxoas wu3
YCINOBWI YCTOMYMBOCTU OBevalkm Mexay KomnbLamu ecTkocTu. [onyckaemoe

¢
HapyxHoe [fOaBneHve [Z]; nNpu  3HaYeHUM AnWHbI § = max {f};fg _5} [JOIKHO

COOTBETCTBOBATL AasneHuto [#] (cm. n.2.3.2.2). BmecTo [#];, onpeaeneHHoro no
dopmyne (14), gonyckaetcs NpuHMMaTh [#]a no copmyrne (41) npu 3HaYeHUn

koaddmumerTa ., =1,0.

2.4.2.3. OnpegeneHve pasMepoB KOreL, XXeCTKOCTM NpU Hapy>XHOM AaBIiEHUN.
Mocne onpeaeneHns pasMepoB Kombla M 0bevalkm MO KOHCTPYKTUBHLIM
CcoobpakeHVsIM criefyeT NPOBECTM NPOBEPKY B COOTBETCTBMU C N.2.4.2.2.

TOJ'ILLI,I/IHy CTEeHKN & Wnn paccrtosaHune b Mexay KornbuamMmn XeCTKOCTU And

3a[,aHHOrO pacyeTHOro AaBneHust ¥ cregyeT onpeaensaTb C MOMOLLbH HOMOTrpamMm
(cM. 4epT.5 n 6). MNpn NONb3OBaHMM HOMOrPaMMOW, MPUBEAEHHOMW Ha 4YepT.5,

cnenyet npuHMMmathb ! =4 . PacyeTHbI 9(PEKTUBHBIA MOMEHT MHEPLMM KorbLia
XECTKOCTM paccymMTbIBalOT Mo opmyne

3 X
@ 0,1pD .!.?1 —FK

i
P E 24

(50)

KoadpdmumeHT X5 cnenyet onpegensTs no 4yepT.11.

YepT.11. N'paduk ana onpeaeneHus koacpdpuuymnerTta K(5)

pacduk ansa onpeaeneHus Kkoad duumerTa X
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lNocne onpepeneHns pacyeTHOro 3ddEKTUBHOMO MOMEHTa WHEpLUM METOOAOM
nocnegoBatesibHbIX I'IpI/I6J'IVI)KeHV|l7| crneayert BbI6VIpaTb NPodUIib KosbLia XXeCTKOCTH

C MOMEHTOM MHepunn fK, obecnevnBaloLLMM BbIMONHEHNE Tpe6OBaHVIF| ycnoBusa

i3y, (51)

rae [ - addeKTUBHBLIN MOMEHT MHEPLMM pacYeTHOro NonepeyHoro ceveHus Konbua
YECTKOCTW, onpeaeneHHbIn no dopmyne (44).

2.4.3. Obevalkn ¢ KonbLamu XeCTKOCTHU, Harpy>XeHHble OCEBbLIM PacCTSMMBaoLLMM
UM CXUMAIOLLMM YCUIMEM, M3TMBatoLLIM MOMEHTOM WU MOMNEPEYHbIM YCUIIEM
[onyckaemble Harpysku crnegyeT paccuuTbiBaTb MO pacyeTHbIM popmMynam

nn.2.3.3-2.3.6 npu { =& . lNpn onpegeneHnm NpuBegeHHON pacyYeTHOM ASNMHbI fnp
no 4YepT.7 BMECTO { creayeTt NpuUHMMaTh o0LLy0 AnvHy F .

2.4.4. Obeyvarkn C KonbLaMm1 XeCTKOCTH, Harpy>eHHble COBMECTHO OeNCTBYHOLLMMM
Harpy3kamu

Pacuetr criegyer npoBOAWTbL aHanorM4YHo pacdety no n.2.3.7, npu 3TOM
JonycKkaemoe HapyxHoe AaBreHue criegyeT onpegensaTb no n.2.4.2.2.

3. PACYET BbINYKIbIX AHALL

3.1. PacyeTHble cxeMmsbl

3.11. Ha 4epT.12 npuBedeHbl  pacyeTHble  CXeMbl  AMNUNTUYECKMX,
nonycdepnyeckmx n Topochepnieckmx GHULL,

YepT.12. BbinyKnble gHULLA

Bbinyknble agHuUWA
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a - ANNMNTUYecKoe AaHuLLE; 6 - nonycdepuyeckoe AHULLE; 8 - Topocdepuyeckoe
JHULLE
YepT.12

MpumeyaHue. YepTtex He onpenenseT KOHCTPYKUMIO OHULLA U NpuBeaeH TOJNbKO
054 yKa3aHuaA HeobXxoaMMbIX pPaCHYeTHbIX pa3MepoB.

3.2. YcnoBus npuMeHeHUs pacyeTHbIX chopmyn

3.2.1. PacueTHble dropMyribl NPUMEHUMbI NPU BbINOMHEHUN YCIIOBUIA:
- AN SNIMATUYECKUX OHWLL

0,002 <2 <o100,

0,24 —205;

|t

- 05 TOPOCAEPUIYECKNX OHWLLL

0,002 <% <100,
D

[na Topocepniecknx QHNLL B 3aBUCUMOCTM OT COOTHOLLIEHWS NapameTpoB R,
Iy, 1 NpuHaTbI cneayoume TUnbl QHALLL

-tn A =1}, n 20,0952 ;

-tn B R =030, n 20,1702 ;

-tun C A = 0,804, n 20,150 23, .

3.2.2. Pac4yeTHble dhopmynbl, npyBedeHHble B Nn.3.3.2 1 3.4.2, NpUMEHUMbI NpU
YCINOBWK, €CMN pacyeTHble TeMMNepaTypbl HE MPEBLILLAIOT 3HAYEHUA, NMPU KOTOPbIX
YYUTLIBAETCA MON3ydecTb MaTepuaroB, T.e. NpUM Takux TemnepaTypax, Korga
Jornyckaemoe HanpsbkeHvue OonpedensdloT TOMbKO MO npeaeny TeKyyecTu wmm
BPEMEHHOMY CONPOTMBIEHWIO (Npeaerny NPOYHOCTH).

Ecnn HeT TOYHbIX AaHHbIX, TO AonyckaeTcs popMyribl NPUMEHATL NPK YCIOBUN,
YTO pacyeTHas TemnepaTypa CTEHKM QJHWWA W3  YIMepoaucTon CTanmn He
npesbiwaet 380 °C, u3 HuU3KonerMpoeaHHon He npeBbliwaetr 420 °C, a wu3
ayCTEHUTHOW He npeBbiwaeT 525 °C.

3.3. Annunmyeckne u nonyccepuryeckme gHULLA



3.3.1. OnmmnTnyeckne U nonycepuyeckne OHULLIA, Harpy>XeHHble BHYTPEHHUM
M36bITOYHBIM AaBrieHNeM

3.3.1.1. TonwuHy CTeHKN = cnepyeT paccyuTbiBaTh Mo dropmynam

§ 2oy te, (52)
roe
PR
Sl S . 53
o 2do]-05p (53)

3.3.1.2. [Jonyckaemoe BHyTpeHHee U30ObITOMHOE [aBrieHue [p] criegyet
paccumnTbiBaTh No oopmyne

2m —cplo
[o]= (5 3'[] (54)
R+05(5 —¢)
3.3.1.3. Paguyc KpvBU3HbI B BepLUMHE OHULLA paBeH
2
gl (55)
45

rae R =1 - Ana anmmMnTUHecKux AHNW ¢ & = (1,250
R =050 - Anda nonycdepnyecknx HUW C H = 0,50 .

3.314. EcmmM pmvHa  UWIMHOPWYECKOW  OTOOPTOBAHHOM  4acTyM  OHUWA

By > 08./D(sy —¢) - gns anmmnTudeckoro grvwa wim ky > 0.3./D(s —¢) - gns
nonycepruyeckoro AHNLLA, TO TOMLMHA AHULLA JOMKHA GbiTh HE MEHbLLE TOMLLWHbI

obevarikn, paccUMTaHHOM B COOTBETCTBUM C N.2.3.1 npun ¥, =1.

3.3.1.5. [Ing gHWLW, N3roTOBMNEHHbIX U3 OOHOW 3aroTOBKW, koadduumeHT ¥ =1. [Ina
OHULL, WM3rOTOBSEHHBIX M3 HECKOMbKUX 3aroToBOK, KoadpuumneHT ¥ cnepyet
onpeaensiTb B COOTBETCTBUN C NPUIIOXKEHUEM 5.

3.3.2. JOnmmnTudeckne u nonycdepuyeckue AOHWLA, Harpy>KeHHble HapyXHbIM
AaBneHvem

3.3.2.1. TonwmHy cTeHKn npubnmikeHHo onpedenstoT no copmynam (56), (57) ¢
nocreaytoLien nposepkon no gopmyrie (58)

8 28t (56)

KR [y pR
- ] a1 g 57
p TS0 V10t 2 2o] 7

Ona npeoBapuTenbHoro  pacyetra X, npuHuMaroT pasHbiM 0,9  ans
anmmnTu4eckmx auuw u 1,0 - 4ns nonycepuyecknx gHLL,

roe

3.3.2.2. [lonyckaemoe HapyxHoe [aBrieHve [p] CreayeT paccuuTbiBaTtb Mo
dopmyre



2
14| Pla
(lg | | (58)
rae gonyckaemoe aaslieHne [P]n M3 ycrioBuaA NMNpPO4YHOCTU
[] 2o ~e)
I

R+05(5 —c)’

a ponyckaemoe aaerneHve [#] g U3 ycroBust yCTOWYMBOCTM B Npeaenax yrnpyroctu

106 a1
L.v]E=26 10 E[lDO(sl c}] _ (60)

Py KR

3.3.2.3. KoahdmumeHT £, criegyet onpenenatb B COOTBETCTBUM C 4epT.13 unm no
dopmyre (61) B 3aBUCUMOCTU OT OTHOLLEHUIA

D H
M —
8§ ¢ D
1+ (24 +8x)x
s S, (61)
1+(30+10x)x
roe
s -cf Db 2H
=10 —-—.
& D |2H D 62)

YepT.13. N'paduk ana onpeaeneHus koacpduuymnenTta K(3)

Fpacdhuk ana onpegeneHus Kkoad puumeHTa £,

:5 H0=05
W ,ﬂ‘###j;

a95 || 5 ;:f =
r""".,.-l""'-

492 "'E:% e

858 &f

G 8% V

8,80

1 5 150 250 350 Bisre

YepT.13

3.4. Topochepuyeckue gHuwa

3.4.1. Topocdepuyeckme [[HULLA, HarpyKeHHble BHYTPEHHUM  U30bITOYHbLIM
AasrieHvem

3.4.1.1. TonuwwHy CTEHKM B KpaeBoOW 30HE criefyeT paccunTbiBaTb Mo dopmyre



5] 2 Slp +e s (63)
rge

_rh By

[Ons cBapHbIX OHWLW, cregyeT [OOMONHUTENbHO MPOBEPUTL TOSMWMHY CTEHKU B
LLeHTpansHon 30He No dopmyre

& e Slp T, (65)
rne

PR

T " o] 057 o

3.4.1.2. Jonyckaemoe u3OLITOMHOE [OaBfeHVWE U3 YCIOBUS MPOYHOCTU KpaeBOW
30HbI CriegyeT paccumnTbiBaTh No doopmyne

_ 2(s —c}@[c]
L T (67)

Ons CBapHbIX AOHULL HeobXoAUMO [OMONMHUTENBHO npoBepuTb Aonyckaemoe
n30bITOYHOE AaBneHne u3 ycnoBuda NPOYHOCTH LleHTpaHbHOVI 30HbI MO (bopmyne

[P] _ 205 —cj@[o]

R+05(s —c)’ (68)

3a ponyckaemoe [OaBreHME MNPUHMMAETCA  MeHbllee U3 [aBreHun,
onpegensiemblx no copmynam (67), (68).

B cnyyae cBapku QHULL U3 FIMCTOB pasfMyHOM TONWMHLI B chopmMyrbl (67), (68)
crnenyeT NOACTaBNATb COOTBETCTBYIOLLME 3HAYEHUS TOMWMH CTEHOK Ars KpaeBon U
L,eHTparnbHOW 30H.

3.4.1.3. KoaddumuueHT [y crneagyer onpepensTb B COOTBETCTBUM C 4epT.14, a

KoadbdpmLUMEHT [ - B COOTBETCTBUM C H4epT.15 nnn no gropmynam:

™n A P = tnas {1,25; 0,25[3 A +1,UU]};
&5 TC

™n B Py = max {1,00; 0,12[3 & +3,?5]};

.5'1 G
5| +3,2o]}.
.5'1_('.'

YepT.14. N'pachuk ansa onpepeneHns koadpdpuumeHTa
c¢opmbl - 6eTTa(1)

(69)

™n C Pq = maz {0,90; 0,12

pacdbuk ana onpepeneHuns koacd duumeHTa [
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& z I & 587870 Fi T % 5fe]
YUepT.14

YepT.15. N'pachuk ana onpepeneHns koadpdpuumeHra
c¢opmbl - 6eTTa(2)

paduk ana onpeaeneHus Kkoad puumeHTa [

At
2
™
24
My A
T
0
™
16 o
w ANF:) ™
R s )
1z c:-- g
hf"‘:""‘h.
a8 | A-c
o 2 7 & SeTavm? & I & F
YepT.15

3.4.1.4. Ansa gHWW, N3roTOBMEHHbIX U3 LENoN 3aroToBKW, koadbduumeHT # =1. [na
OHWL, UW3rOTOBMEHHbIX W3 HECKOMNbKMX 4acTen, koadpdmumeHT &  cnegyet
onpeaensitb No Tabn.2.

Tabnuua 2



OCKM3bl OHULL ¥ ans coopmyn || ¥ ans copmyn (66),
(64), (67) (68)
Ona wea A
1
va
Ons wea B
1
PR
d
Mpn —<0,6
D
1
)
Mpu 4 20,6
L
1
¥R

3HaveHns KO3MPMUNEHTOB ¢ 4 U g CriegyeT onpeaensiTb B COOTBETCTBUN C
npunoxeHnem 5.
(Monpaeka).

3415 Eciv  pgivHa  UMNMHOPUYMECKOW  OTOOPTOBaHHOM  4acTuM  OHUWA

By 2 08,/D(s) —¢), To TONWMHA LUMNMHAPUYECKON YaCTV AHULA [OMDKHA BbiTh He
MEHbLLE TOMNWWHbLI 06e4vaniky, paccYnTaHHoM B cooTBeTCcTBUM € N.2.3.1 npn ¥ = 1.

3.4.2. Topocpepudeckme gHULLA, HAarpyXeHHbIE HaPY>KHbIM AaBreHnem

3.4.2.1. Topocdepmyeckue OHULLA, Harpy>XeHHbIe HapyXHbIM AaBrieHneM, cnegyet
paccunTbiBaTh B cooTBeTcTBMM € N.3.3.2 no copmynam (58), (59) n (60) npu
Kg=t.

Kpome TOro, HapyxHoe p[aBrneHve He [OSKHO MpeBbIaTh Aonyckaemoe
AaBreHuve, onpegernsemMoe no gopmyrne (67).

4. PACYET NNOCKUX KPYINbIX OHULL U



KPbILLEK

4.1. O6nacts npuMeHeHNA pacyeTHbIX ¢hopmyn

4.1.1. dopMynbl MPUMEHUMbI A9 pacyeTa MAOCKMX KPYrMblX OHWLL, U KpbILLeK npu
ycrioBum

5

<011
P

5

412. [lonyckaeTcs NpoOBOAWTL pacyeT  npw >011 no 3HaueHve

P
AOnyckaeMoro [AaBsrieHns, paccyuTaHHoro no dopmyne (75) wm (84), cnepyet
YMHOXUTb Ha NoMpaBOYHbIN KO3hdmLMeHT

Ecrv npun onpegeneHny TonuwmHel AHvwa no n.4.2.1 vim 4.3.1 B pesynbrare
L

pacyeTa OKaXeTc4d, 4To > 011 , TO He06X04MMO AOMONHUTENBHO onpegenntb

B

gonyckaemoe aaenexuve no n.4.2.7 nnm 4.3.8 n yMHOXUTb ero Ha KoadduLneHT Kp

Mpwn KPLD]<.Z? TONWMHY OHUWA cregyeT yBenMuuTb Tak, 4ToObl Obiio
BbIMOMHEHO YCIOBUE

Kp [p] zp.
4.2. PacueT NNIOCKMX KPYrMbIX AHULY U KPbILLeK

4.2.1. TonwumHy nMMAOCKUX KPYribiX OHUL, M KpbIeK COCYOOB W annapaTtos,
paboTaloumx nog BHYTPEHHUM U3OLITOYMHBIM UMM HapyXHbIM  AaBreHUEM,
paccuyuTbIBatoT No hopmyne

SliSlp"'C, (71)

roe

sip = KK,D, % . (72)

4.2.2. 3HadeHue koadhdmumeHTa X B 3aBMCUMOCTW OT KOHCTPYKUMW OHMLL U
KpbILLEK ONpeaensitoT no Tadn.3.

Tabnvua 3
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11 e 0,40

12 0,41

52
)
ofy
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(Monpagka).

4.2.3. 3HauyeHve koacbdpuLmeHTa ocrabneHms &, AN OHWLL U KPbILEK, MEeLmX
OJHO OTBEpCTUe, onpenenstoT no dopmyne

E = v 2+

(73)

4.2.4.* 3HaveHne koapdmumeHTa ocnabnenus (X,) ANS OHWLL, U KPbILLEK,
NMeIOLLMX HECKObKO OTBEPCTUIA, onpeaenstoT no dopmyne

(74)

* CM. npumedanma Orym"CTAHOAPTUHOOPM'

KoadbdbmumeHT £, onpegensioT Ans HauGonee oOCMabneHHOro CeYeHus.
MakcumarnbHylo CymMMmy AN ANMMH Xopd OTBEPCTMIA B HaubGoree ocriabreHHoM
AvaMeTpanbHOM CeYeHUM OHULIA UIMU KPbILWKWM ONpPeaensoT cornacHo 4epT.16 no

chopmyre Zd; = max{(d) +ds); (b +b3)].
OcCHOBHbIe pacyeTHble pa3Mepbl OTBEPCTUIN yKa3aHbl Ha 4epT.16 1 17.

YepT.16. OCHOBHbIE pacyeTHble pa3Mepbl OTBEPCTUMN

a2
f dj

/ o /

e A0
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YepT.16

YepT.17. OCHOBHbIE pacyeTHble pa3mepbl OTBEPCTUMN

d;

dy

]
]

S b

YepT.17

(Monpagka).

4.2.5. 3HaveHne Koa(pdmuMeHTa ocrnabnenus X, ANS OHUWL, U Kpblek 6e3
OTBEPCTUIN NPUHUMAIOT paBHbIM 1,0.

4.2.6. Bo Bcex cnyyasx npucoeguHeHnss AHuWEa K obedanike MuHMManbHas
TOMUWMHA MFIOCKOrO KPYrroro AHMWA AofmkHa OblTb Oomnblue MnM paBHa TOSNWMHE
obevarikn, paccyMTaHHOM B COOTBETCTBUM C N.2.3.

4.2.7. [lonyckaemoe OaBfieHWe Ha MIIOCKOe AHMLLE WKW KPbILWKY OnpeaensioT no
dopmyne

[p]=| = lolo

KKy Dp . (75)

4.2.8. TonuwmHy s9 Ans tunos coeguHenns 10, 11 n 12 (cm. Tabn.3) onpenensiot
no dopmyre

3

ona tuoa ll

Sg 24 1,231 i
no-n
mas D,ﬁﬂpﬁ+c; & 2p—2 mnaTtuoall, 12
o Dy (76)

“

4.3. PacuyeT nnockux KpyrnbiX KpbiweK C A0MNONTHUTeNbHbLIM KpaeBbiM
MOMEHTOM

4.3.1. TInockue Kpyrble KPbIWKW C  AOMOSMHUTENbHBbIM KpaeBbiM  MOMEHTOM
(4epT.18) paccumnTbiBalOT Ha BHYTPEHHee AaBreHne no doopmynam

& s Slp to, (77)

roe



YepT.18. Nnockue Kpyrrbie KPbIWKA C AONONHUTESTbHbLIM
KpaeBbIM MOMEHTOM

D3

g7/ ] =

i 1

7777307 7
i Den=Lp

]
—/"a/ P

YepT.18

ol

S

4.3.2. 3Ha4eHve koaddmLmeHTa £ onpenenstoT no dopmyne

L
DC.T[

D
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mnm no rpachKy, npmeBegeHHOMY Ha qepT.19, B 3aBMCUMOCTM OT OTHOLLEHUN
DE ;DC.H nw.

YepT.19. Npaduk ana onpeaeneHns koacpduuymneHTta K(6)
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4.3.1, 4.3.2. (Monpaska).



4.3.3. 3HayeHne koadpduumeHTa £, onpegensaoT no n.4.2.3 um 4.2.4, ecrnn

Zd; £ 0,70 npn 9ToM 0TBEPCTUS ANst GONTOB B pacyeT He MPUHUMAIOT.

4.34. [Ona KpbiwKW, WMelOWer na3 pfAnsa neperopogkn (Hanpumep Kamep

TennoobMeHHMKa) 3HadyeHne KoadpdmumeHTa £y ANa onpedeneHus TOMMHbI B
MecTe nasa (4epT.186) paccuUnTbIBalOT C Y4ETOM YCUINS OT CXaTWUsl MPOKIagKku B
nase no cpopmyne
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4.3.5. TonwuHy nrocKon KPyriion KpbILWKW C JOMOMHUTENbHBIM KpaeBblM MOMEHTOM
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B MeCTe YNIIoTHEHNs 54 (4epT.18a) onpenensioT Bo dopmyne
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B dopmyrne (82) uHgekc P ykasblBaeT Ha TO, YTO BEMNMYMHA OTHOCUTCS K paboyemy
COCTOSHUIO UMM UCTIbITAHUSAM, @ MHOEKC 1 - COCTOSHUE MOHTaXa.

4.3.6. 3HauyeHve koadhdmumeHTa &7 onpenenstoT no dopmyrne
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K7 =03 -1 (83)

MM cornacHo qepT.ZO B 3aBNCUMOCTU OT OTHOLLEHUA ONaMETPOB.
YepT.20. N'paduk ana onpeaeneHus koacpduuymneHTta K(7)
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4.3.7. TonwmHy Kkpasi MAOCKOW KPYrmoW KPbIWKW C AOMOSIHUTEMbHLIM KpaeBblM
MOMEHTOM BHE 30Hbl YMIOTHEHMS &5 (YepT.18) onpegenstoT no dopmyne (82), npu

aToM BMecTO L), crefyet npuHaTb L .



4.3.8. Jonyckaemoe AaBneHne A5 MrocKOW KPYrion KPbIWKU ¢ AOMNOMHUTENbHBIM
KpaeBbIM MOMEHTOM MNP MOBEPOYHbIX pacyeTax onpeaenstoT no dopmyne
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5. PACHET OBEYAEK KOHUYECKUX

5.1. PacyeTHble cxeMbl U pacyeTHble napameTpbl

5.1.1. Ha 4uepT.21-26 npuBeneHbl pacyeTHbIE CXEMbI Y3510B KOHUYECKUX 0B evaexk.
YepT.21. CoeanHeHne obevyaek 6e3 ToponganbHoOro
nepexoana

CoeaunHeHne obeuvaek 6e3 TopompganbHOro nepexoga
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a - coeflHeHne ABYX KOHNYeCcKnx obeyaek, 6 - coeanHEHNE KOHNYECKOM U
uMnuHapudeckon obevaek, 6 - CoeaAnHEHNE KOHUYECKON 1 LMMNHOPUYECKON
obeyvaek ¢ yKpennaoLwmm KOmnbLIOM, & - COeANHEHME KOHNYECKON obevariku ¢

LMNMHOPUYECKON MeHbLLEro aMameTpa

YepTt.21

YepT.22. CoeguHeHne obeyvyaek ¢ TopouaanbHbIM
nepexoaom

CoeauHeHue obevaek ¢ TopouaanbHbIM Mepexoaom
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a - coeuHeHVe ABYX KOHMYECKMX oGevaek, 6 - CoeiHEeHNe KOHUYECKO 1
LUNMHOpUYEcKoii obevaek

YepT.22

YepT.23. OCHOBHLIE pa3Mepbl KOHUYECKOro nepexoaa

OCHOBHbIe pa3mepbl KOHUYECKOro Nnepexoaa

by

35

YepT.23

YepT.24. CoeanHEeHnEe KOCOCUMMETPUYHbIX 0beyvaek

CoeagunHeHne KOCOCUMME TPUYHbIX obeuaek

Yept.24

YepT.25. KoHUM4Yeckasa ob6evanka ¢ KOnbLaMM XXeCTKOCTH

KoHnueckas o6euvainka ¢ KonbLamm XeCTKOCTU
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Yept.25

YepT.26. Nonorne KoHM4Yeckmne gHMLa

Monorune KoHN4YecKne aHULWA

a - QHVLLE C TopouaanbHbIM NepexXofoM, 6 - AHULLE C YKPENNALMM KOJbLIOM, 6 -
AHuLLe 6e3 TopouaanbHOro Nnepexofa v yKpenmsoLwero KornbLa

YUepT.26
5.1.2. Pac4eTHble napameTpbl

5.1.2.1. PacyeTHble AnvHbI NepexodHblX YacTen onpegenstoT no opmMynam:
- AN KOHMYecknx obevaek (4ept.21a, 216, 218)

D
(& —e¢); aq =07

COS o CO5 g

ayp =07 (g2 —€);
- ANs KOHMYeCcKon obevariku (4epT.22a, 226)

o

COS oy

i = D,F.I"

(sp —2);

- AN KOHMYecKkon obevankn (4ept.212)



il
a = |l (& —c);
Cos Yy

- ANs umnnHgpudeckmnx obevaek (4ept.216, 218)

aq = 0,700z - ;

- 4N TopomaanbHbIX nepexonos (4epT.22a, 226)

@y =05 - (8p —¢); ay = 05,000, —c);
I,J COZ 0y

- ANs LnnMHA pUYeckor obevankm unm wryuepa (cm. vept.212)

ag =1,25,/Dfs5 - ¢},

5.1.2.2. PacyeTHbIl OnaMeTp [MagKoW KOHMYECKOW obevanku onpedensior Mo
dopmMyram:

- ONna KOoHM4eckon obevankn 6e3 TopouganbHoro nepexopa (4ept.21a, 216,
218)

D =0-14a sin oy ;

- ANl KOHMYecKon obevankn ¢ TopovaanbHbIM Nepexoaom (4ept.22a, 226)

D, =D —E[r(coscr_'g —cosay) + 0,7 sin c:r_'l];

Ona KOHU4YeCKux obeyvaek co CTyneH4yaTblM WU3MEHEeHMEM TOJILLMH CTEeHKM AOnd

BTOPOW M BCEX Nocreayowmx YacTen 3a pacqeTHbIn AnameTp L) AaHHOW YacTu
o6evarkn NPUHUMALOT BHYTPEHHWIA MamMeTp 60osbLIEro OCHOBaHUS.

5.1.2.3. PacuyeTHbIn KO3hdMLMEHT NPOYHOCTU CBapPHbIX LLBOB NepexonoB obevaek
onpeaensitoT no tabn.4.

Tabnvua 4



Bwup coegnHeHnin PacyeTHbIN KoadhdMUMEHT MPOYHOCTM CBapHbIX LLBOB

obevaek
Mo nn.5.3.3, Mo nn.5.3.4, Mo nn.5.3.5, Mo nn.5.3.6,
54.3 5.3.8 5.3.7, 54.6
5.3.9,5.45
B ;
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5.2. O6nacTb 1 ycnoBusi NPUMeHeHUA pacyeTHbIX (hopmyrn

5.2.1. PacyeTHble ¢opMyrbl NPYMEHVMbl MPU COOTHOLLEHUM MeXOy TOSNLMHON
CTEHKWN HapyHOW obevariku n guameTpom B npegernax

0,001 < L5 ¢ g50.
D

BblnonHeHne Takoro ycrnosus Ans norororo KoHuyeckoro Anuwa (o »70°) He
TpebyeTcs.

5.2.2. PacyeTHble copMynbl, npuBedeHHsble B Nn.5.3.2, 5.4.2 n 5.5.1, npuMmeHUMbI
npu YCroBUW, YTO pacYHETHble TemnepaTtypbl He MNPEBbLIWAKT 3HAYeHWr, npu
KOTOpPbIX AO/PKHA YYMTbIBaTbCA MOM3y4ecTb METannoB, T.e. Npu TemnepaTtypax,
Korga [onyckaemoe HanpshkeHue onpegensieTcsi TONbKOo Mo npeaeny TekydecTu
UM BpEMEHHOMY COMPOTUBIEHMIO (Mpeaeny NpoYHOCTM). ECnm TOYHbIX AaHHbIX He
nmeeTcs, TO hopmMysbl MPUMEHUMbI MPK YCIIOBUM, YTO pacyeTHasd Temnepartypa
CTeHKM obevarkm u3 yrnepoamcton ctamm He npesbiwaer 380 °C, wus
HuskonernmposaHHoh ctanm 480 °C 1 ns aycteHntHom ctamm 525 °C.

5.2.3. Pac4yeTHble dhopMyIbl HACTOSLEro CTaHgapTa He NpUMEHUMbI Af1s pacyeTa
Ha NPOYHOCTb KOHMYECKUX NEPEXOA0B B MeCTax KpenneHnsa pybaLuky K Kopnycy.
B aTtom cnyyae pacuyet nposoauntcsa no FOCT 25867.

5.2.4. PacyeTHble ¢opMyrnbl He MPUMEHUMbI, €CIIM pPacCTOosHWE MeXay OBYMS
cocegHuUMK y3namm obeyaek MeHee CyMMbl COOTBETCTBYHOLLMX pacyeTHbIX AfMH
obevaek, unu, ecnm paccTosiHue OT y3foB A0 OMOPHbIX 3MEMEHTOB cocyaa (3a
UCKNoYeHrem B0YHBIX OMOP W OMOPHBLIX Korfel) MeHee YABOEHHOW pacyeTHON
OnnHbI obevanku no n.5.1.2.1.


http://docs.cntd.ru/document/1200011867

5.2.5. PacuyeTHble chopMysibl NMPUMEHUMBbI MPU YCIOBUW, YTO WCMOSHUTEMBHLIE

ONWHbI NepexoaHbIX yacTen obevyaek He meHee pacyeTHbIX OJMH dy N g,

Ecnn aTo ycrnoBue He BbIMOMHEHO, HY)XHO MPOBECTM MPOBEPKY O0MYCKaemoro
naBneHua, npu4em BMecTo =1 U &2 MOACTaBIIAT:

- Ans coeguHeHus obevaek 6e3 TopovaanbHoro nepexona

ol e
S g T max ESI;SK , Bap T max ﬂ.‘5‘2',.‘:7‘

@ ]

- Ana coeauHeHust obevaek C TopouaanbHbIM NEPEXOAOM NpU onpeaeneHnm
koadpgmumeHTa B no goopmyne (98)

;i @
S| p = max EST;SK ; Bqp = max ﬂ.'sT;s

& a3

Fg, & - PAKTUMECKME TOMWMHBLI CTEHOK MPUCOEAMHEHHbIX obevaek (YepT.21a,
216, 212, 226).

5.2.6. PacuyeTHble cpopMyrbl Y3II0OB KOHUYECKUX U LMIMHAPUYECKUX obedaek 6e3
TOopouAansHOro nepexoga NpUMeHUMbl NPy YCroBUM BbINOMHEHWS YINIOBOrO LUBa C
ABYCTOPOHHWUM CNIIOLLUHBIM NPOBapOM.

5.2.7. VcnonHUTEnbHYyIO0 TOMWMHY CTEHKM KOHMYECKOro 3reMeHTa B MecTe
coeguHeHusi AByx obevaek s, 57 WM 5, BCerda NpyHUMaroT He MeHee TOMLLUMHBI

5., onpegensemo no nn.5.3.1 wm 53.2, 541 wm 542 wn 551 pgnsa
COOTBETCTBYIOLLMX Harpy3oK.

McnonHutenbHas ToOnwMHa CTEHKU UWMMHOPUYECKOro afieMeHTa B MecTe
coeauHeHus OByx obevaek AomkHa ObiTb HE MeHee MUHUManbHOW TOMWMHBI
CTEHKW, onpegensemMon no gopmyrnam pasg.2.

5.2.8. PacueT ykpenneHusi OTBEPCTUA KOHMYECKMX obeyaek npoBOAAT B
cootBetTcTBUM ¢ TOCT 24755.

5.2.9. Pacuyer TONWWHbI CTEHOK nepexodHon 4acTu obedaek npoBogAT Imbo
MeToaAOM nocrenoBaTeribHbIX r|p|/|6nm>|<eH|/||7| Ha OCHOBaHMMN nNpeaBapUTeribHOro
nogbopa v nocneayoLLeE NPOBEPKN AN BbIOpaHHbIX 3HAaYEHWIN

bl g ¢
" ’
§g-¢  8y-¢

nmbo cpasy Npu NOMOLLW AuarpamMm.
PacyeT no guarpammamM npoBOASAT AN KOHUMYECKMX MepexodoB, Y KOTOPbIX

g =0. Ecrnm ponyckaemble HanpsxeHus MaTepuanoB YacTen nepexoaa
oTnMyaloTca  Apyr oT Apyra, TO pacyeT Mo JuarpaMmam npoBoAAT Mpu
NCMNOMnb30BaHUN MEHBLLETO U3 HUX.

3a ponyckaemoe [aBreHue, OCEBYKWD CuUny W u3rMbawowmini MOMEHT And
KOHMYecKkon obevanky NMPUHUMAlOT MeHbllee 3HayeHue, Morlyd4eHHoe U3 YCroBUs
MPOYHOCTU MMM YCTOMYMBOCTWU [MadKOM KOHWYEecKon obevarkm U 13 ycroBus
NPOYHOCTY NEPEXOAHON YacTu.

5.2.10. PacueTt npyMeHnM Takxe Afs KOCOCUMMETPUYHbIX 06evaek, CoeanHEHHbIX

C UunuHapnyeckmmy obevavikamun. PacyeTHble BeMMUuHbI &y, ) U LY npuHumMaioT
no yepT.24.

5.3. KoHnuyeckue obeuvanku, HarpyxeHHble AaBreHneM
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5.3.1. Mmagkne KoHwWYeckume obeyvainikn, HarpyKeHHble BHYTPEHHUM U30bITOYHbLIM
AaBneHvem

5.3.1.1. TonuwwHy cTeHkn onpeaenstoT no dopmynam

Sp Z8gp TC, (85)
roe

= pDK ' 1
E(EJP[G]_;? cosoy

(86)

Skp

5.3.1.2. [onyckaemoe BHyTpeHHee Un3ObLITOYHOE [JaBMeHWe OMpPenenstoT Mo
dopmyrne

[P] = 2[0];:7? (5 ~¢)

B -
CoOSy (5 C:I. (87)

5.3.2. [magkune KoHn4eckne obeyankn, Harpy>xeHHble Hapy>HbIM AaBfeHneM

5.3.2.1. Pac4eTHble hopMyribl NPUMEHUMBI MPU yeroBun iy £ 70°.

5.3.2.2. TonuwmHy CTEHKM B MEPBOM MNPUONMKEHWM onpenensoT no dopmynam
n.2.3.2.1 ¢ nocneayoLLlern nposepkon no gopmyne (88).
Npun npeaBaputensHOM onpeaeneHUn TOMLWMHbI CTEHKM B KAYeCTBE pacyeTHbIX

{g n Dy npyHUMaloT BenuM4mnHbI, onpeensemblie no dopmynam (91) n (92).

5.3.2.3. [lonyckaemoe Hapy>xHOe gaBneHne onpegenstoT no dopmyne

(88)
(89)
1 [onycKaeMoe AaBrieHne U3 YCIoBKS YCTOMYMBOCTM B Npeaenax ynpyrocTu:
25
(o], - 20,2107 & Dg [100(s; - ¢)]” (©0)
£ .?EY ! Bl ‘EE DE

OdhekTUBHbIE pa3Mepbl KOHNYECKON 06 evariku onpeaensaoT no dopmMynam:

_LD-4

Zsm oy

g

(91)

ZCOSQY COsQy By

D+ D D+
D =max{ O : 031D+ D) ! 'tgc:el}.
[



3HadeHue kKoadbdmumneHTa 5y onpefensoT no dopmyrne

D D
By =mind10,045°% | TE L (93)
ip Y100(s, — )

5.3.3. CoegnHeHune obe4vaek 6e3 TopomaansHoro nepexona (cm. Yept.21a, 216).

5.3.3.1. PacueTHble hopmyrbl MpUMEHUMbI MPW YCIIOBUSIX:
o 7070 g Copilsy —e)2 (50 —c).
Ecrm (s —c)< (53 —c¢), To Npn noBepoyHOM pacueTe criefyeT NpMHAMAaThH

§ TC T &0
5.3.3.2. TonuwwmHy cTeHku onpeaenstoT no dopmynam:

__pOH 1
2ol op TP tosog’

Sip (94)

.5'2 2 .5'2p + . (95)

B cnyyae coegvHeHUA KOHWYECKOW W uunnHapudeckon obevaek (4ept.216)

coszg =1. Mpu onpepenenun [y koaddmumeHT B paccunTbiBaloT no copmyrne
(98) unn onpegenstoT No gnarpamme (4epT.27).

YepT.27. Anarpamma ansa onpepeneHus koaddpuumeHTta
GeTTa Npmu pacuyeTe TONLWMH CTEHOK NepexonoB obevaek

Owvarpamma gns onpegeneHus Koadg g uumeHTa [ npu pacyeTe TONWMH
CTeHOK nepexonoB oGeyvaek
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YepT.27

PacyeT TOMWMHBbI CTEHKN KOHWYECKOro SrieMeHTa nepexoga npoBoAgAT C

Fos
NMOMOLLBHO OTHOLLUEeHUA TOJIWMH CTEHOK .
.5'2 =8
5
s 53p *e. (96)
.5'2 g,

5.3.3.3. KoadbdmumeHT dropmbl onpeaenstoT no gopmyne

Py = max {0,5; }, (97)

roe P onpegenstoT no cdopmyre
Ly (tgoy —tgog Joosisy

gy € Y
]-‘rK[Sl C‘]
1 . Sye K[sl—c]

lcosng 2008 oy

B=04

(98)

[na coeOuHEHWA KOHMYEeCKOW W  uunuHapudeckon obevaek (oq =10)
KoadpdmUMeHT P MoxeT GbiTb onpeaerneH no aguarpamme (4ept.27 unm 28).

YepT.28. Anarpamma gnsa onpeneneHns KkoadpduumeHTa
6eTTa Npu BbINOJIHEHNUN NOBEPOYHOro pacyeTa

Ouarpamma ans onpeaeneHus KoacgduumeHtTa [ npu BbINONHEHUN
NoOBepPOYHOro pacyeTa
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(Monpaska).

5.3.3.4. [lonyckaemoe BHyTpeHHee M3GbITOYHOE WIM HapyHoe AaBreHve [F] u3
YCIIOBUS NPOYHOCTM NEPEXOAHON YacTu onpeaenstoT no dopmyne

[p] . 2[0]2 Pp (59 —c)

DBy _
cosny ) (99)

roe koaddmumeHT Py onpegenstoT rno n.5.3.3.3.
5.3.4. CoeanHeHne KoHM4Yeckomn obevankm ¢ YKpennaLwmm KomnbLom (4epTt.218, 25)

5.3.4.1. PacyeTHble hopmyrbl MPUMEHUMbI MPY YCIOBUSIX:
oy 707

- MPU COEANHEHUU C LmnnHapudeckomn obevankon (4ept.218)

(sy —e) 2 (89 —c).

Ecnu (s —¢) < {55 —¢), TOo npu noBepo4HOM pacyeTe criegyeT NpuUHAMATbL
8 TS8O0,

- NPV COBAMHEHNM MO YePT.25 TOMBKO MpK OTCYTCTBUN U3MMBAIOLIEro MOMEHTa
Ha KombLe.



5.3.4.2. MNnowaab NONEPEYHOro CEeYEHUS YKPENMALLEro KombLa OnpeaensitoT no

dopmyrne
npu coeguHeHnr no Yept.216

p _pDgey | _Ba +0.25 (100)
R = p+025 |
2ol -
rme BA=[ T g2t (101)
P 0

KoadbdumuneHt [ onpegenaoT nm6o no dopmyne (98), nubo no Auarpamme
(4epT.28).

Mpn A, £ 0 yKpenneHue KosbLIOM XeCTKOCTU He TpebyeTcs;
npu coeguHeHUn no 4epT.25

2
_pDMgy

A . 102
<" Lo (102)

B cryyvasax nencTeuns Harpy3km OT HapyxHOro AaelieHuna wunn 0CceBoW
CXMMAOLWEN Ccunbl, WM Kn3rndarLero MOMeHTa CBapHOM LWOB CTbIKOBOroO
COoedVHeHMs KomnbLa [doIpkeH ObITb npoBapeH HenpepbiBHbIM LWBOM. [pn

onpeaeneHyn nrowaaM MNomnepeyHoro ceveHus A, criegyeT yuuTbiBaTb Takxke
ceyeHne CTeHOK obevaek, pacnofioXeHHOe Mexay HapyXHbIMW LIBaMK Korbua M
obevaek.

(Monpagka).

5.3.4.3. [Jonyckaemoe BHyTpeHHee W3ObITOYHOE WM HapyxHoe [aBrieHne u3
YCIOBUWSA NPOYHOCTU NEPEXOAHON YacTu onpeaensoT no dopMynam:
- Npy coeanHeHun no vept.218

[p] _ 2[0]2 wplsy —c) .

; (103)
Dfg +iay —c)
- IpY coeanHeHuu no 4epT.25
8[-:5] P
[p]= 4 ——+. (104)

thgn',l

5.3.4.4. O6wmin kKOahdULMEHT hOpMbI ANs NEepexoqHOM YacTu OMpeaensitoT Mo
dopmyrne

G2 = max {0,586}, (105)

roe



(106)

KoaddmumeHTbl 55 1 55 onpefenstoT no dopmyrnam:

5 1,64, ok a
? le3-94Dis; -0 [ohep

. B =025,

5.3.4.5. NpoBepka NpOYHOCTM CBAPHOIO LLBA YKPEnmsaoLLero Konbua

44,
(ST L 107
r— (107)

rae Zf; - cymMma BCeX 3(PEKTUBHBIX LUMPUH HECYLLMX CBApHbLIX LUBOB MeXay
YKPENnsALWMM KorbLIOM 1 obevankon (4epT.218).

Y NpepbiBUCTOr0 CBApHOrO LUBA AENCTBUTENbHAS €ro LMpUHa YMEHbLLAEeTCs B
OTHOLLIEHWW AMNH CBAPHOIO LLBa M BCEro nepumeTtpa obevankun. PaccTosiHie mexay
KOHLIaMW MpPepPbIBUCTbIX CBApPHbIX LUBOB AOIMKHO ObITb He Boree BOCbMM TOMLLMH
CTEHKMN obevariku 1 cymma BCeX AJMH CBapHbIX LUBOB HE MeHee MOMOBWHbI ATUHbI
KOHTYpa KonbLa.

5.3.5. CoeaunHeHne obevaek ¢ TopomaanbHbIM Nepexonom (4ept.22a , 226)

5.3.5.1. PacyeTHble chopmyribl MPUMEHUMbI MPY YCIOBUSX:
o $T70°; 0% 0y <oy 04403,
0
5.3.5.2. TonuwwHy cTeHKn onpeaensitoT no opmyre

Sp 2 frp te, (108)
roe

. OBz 1
. Eqap[c:]—p Costy

(109)

B cnyyae coegvHeHMA KOHWYMECKOW W LunmnHopudeckon obevaek (4epT.226)
costy = 1. Koadpdmument [z onpepenstot no copmyne (111) n koadmumeHtsl f
n B, onpepensoT no dopmynam (98) u (112) unm no gnarpammam (4ept.27 n 29).

YepT.29. Anarpamma ansa onpeaeneHns koadpduumeHTa
6eTTa(T) NpM pacuyeTe TONLWMH CTEHOK NepexonoB obevaek



Awnarpamma ans onpeaeneHus koadcduumeHta [, npm pacyeTte TOMLLMH
CTEHOK nepexoaoB obeyvaek
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YepT.29

5.3.5.3. [Jonyckaemoe BHYTpeHHee W3OLITOYHOE WIM HapyXHOE AaBrieHNe u3
YCIOBUSI NPOYHOCTM NEPEXOAHON YacTuh

LU] e E[G]WPI:ST )

DPs +ig, — )
COs0Y . (110)

KoadhcmumeHT P53 onpegenstot no copmyne (111) n koadpduumentsl f un b
onpegensaoT no gopmynam (98) n (112) unm no anarpammam (4ept.28, 30).

YepT.30. Anarpamma gnsa onpeneneHns koadpdpuumeHra
6eTTa(T) NPU BbINONTHEHUU NOBEPOYHOrO pacyeTa

Ouarpamma ans onpegeneHus koadduumneHTa [, Npy BbINOMHEHUN
NoBepPOYHOro pacyeTa
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5.3.5.4. KoadbdmumeHTsl hopmbl onpegenstoT no dgopmynam
- KO3(hPULMEHT [3
H3 =max{0,5.6 5.}, (111)

roe [ onpenenstoT no cdopmyne (98) npu

- KO3(PPNLMEHT [

_ 1
G | P o el
14 DVe, -
1 1

i
\,Ircosctl \IIrCOSDLz ) (112)

5.3.6. CoeauHeHve wryllepa WM BHYTPEHHEro LMIMHAPUYECKOrO Kopnyca C
KOHMYeckon obevankon (4epT.212)

Pr

5.3.6.1. PacuyeTHble dpopMyribl MPUMEHUMbI NPY BbIMOIHEHWN YCIIOBUS

oy <707

5.3.6.2. TonwmHy CTeHKn onpeaensitoT no opmyre

&3 2.5‘2]3'"6', (113)



roe

pLiby

§ip T .
P 2ol 7 (114)

PacueT TonwmHbl CTEHKN KOHUYECKOIo 3fIEMEHTA nepexonHoﬁ 4YacTu npoBOOAT
C NOMOLLIbIO OTHOLLEHUA TOSWMNH CTEHOK

b
) z[ L ]% +e . (115)
5.3.6.3. [Jonyckaemoe BHYTPEHHEE M3ObITOMHOE WM HApPYXHOE [aBreHne K3

YCIIOBUS NPOYHOCTM NEPEXOAHON YacTu onpeaenstoT no dopmyne

[p] _ 2[0]2 ©p {57 —¢)

. 116
BB4+(52_C) ( )

5.3.6.4. KoadbdmumeHT dropMbl onpeaenstoT no gopmynam:

B = maz{1,0,51}, (117)
rge
_ 2
P =B+D,T“5npm<[§1 Z] 2 1; (118)
-
By = 0.4, |22 B +0.5
52

g
e 3 & T i
gy —c Wi —cloosmy

KoadbdmumeHT Fy; MOXHO B 060MX Cryqasx onpefenuTb Takxe rno guarpammam
(4epT.31 1 32).

YepT.31. Anarpamma ansa onpeneneHns koadpduumeHra
G6eTTa(H) Npu pacuyeTe TOMNLWMH CTEHOK NepexonoB ob6eyaek

Ouarpamma gns onpeaeneHust Koad puumeHTa 5, Npu pacyeTe TONWUH
CTeHOK nepexoAoB oGeyvaek
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YepT.32. Anarpamma gnsa onpeneneHns koadpdpuumeHra

6eTTa(H) Npu BbINONHEHUU NOBEPOYHOrO pacyeTa

Ownarpamma gns onpeaeneHus Koad puumeHTa [, Npu BbINOITHEHUN

NoBepoOYHOro pacyeTa
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YepTt.32

(Monpaska).
5.3.7. Nonoroe KOHMYEeCKOEe AHMLLE C TopouaanbHbIM NePEXoaoM (CM. YepT.26a)

5.3.7.1. Pac4yeTHble opMynbl MNpUMEHUMbI ANS  OEWCTBUA  BHYTPEHHEro
130bITOYHOrO JABMNEHUsI MPU BbINONHEHNM YCIIOBUS

oy »70°.

5.3.7.2. TonwmHy CTEHKN MPUHUMALOT:

5" 2 min{max{ 5g85};5, *o}; (120)

‘ o £
si=03(D - L
p ( )90 [ole, * (121)

roe &, onpegenstot no n.5.3.1 npn I, = 2} n s, onpegenstoT rno n.5.3.5.

5.3.7.3. [onyckaemoe BHyTpeHHee Wu3ObLITOYHOE [aBMEHUE MPUHUMAKOT  Kak
GonbLuee 13 3HaYeHns

2
- e gy 30" 122
[7]=eylc] B (122)

N MeHbllee U3 3HaYeHUn [p] onpepensembix no nn.5.3.1 npu =, =s" n 535

=|’
e,

5.3.8. MNornoroe KOHMYECKOE AHULLE C YKPENMISIOLLMM KOSbLIOM (CM. 4epT.266)

5.3.8.1. PacyeTHble dopMyrnbl  MPUMEHMMbI AN OEUCTBUS  BHYTPEHHEro
130bITOYHOrO AABMEHNS NPW BbINOMHEHWUWN YCIIOBUWIA

oy »70%; 8 =g

5.3.8.2. TonwmHy CTeHKM KOHMYecKoro AHuwa onpegensioT no n.5.3.1.1 npu
D=0
5.3.8.3. lNrowaab nNonepeyHoro cevyeHnsa yKpennaoLwero Konbua onpeaensitor no

n.5.3.4.2, B KOTOPOM Mpu onpeaeneHn B creayet NpuHATL (s —¢)=10.

5.3.8.4. [onyckaemMoe BHYTpPEHHeEe W3ObLITOMHOE [aBlEeHNE OnpeaensT ans
KOHM4eckoro Anuwa no n.5.3.1.2 npu . = 22 1 gna ykpennsawoLiero Kornbua o
n.5.3.4.3, B KOTOPOM Mpu onpefeneHnn 4 cnegyet NpuHATL [sl —c) =0. Pacuet
npyMeHum npu cobnogeHnn Tpeboeanni n.5.3.4.5.

5.3.9. Tlonoroe koHuMdeckoe pAHuWEe 6e3 TopoupanbHoOro nepexoga wn 06es
YKPENnALWEro KombLua (CM. 4epT.268)

5.3.9.1. PacuyeTHble opMynbl NpUMEHUMMbI ANS  OEWCTBUA  BHYTPEHHEro
130bITOYHOrO AaBNEHUSI NPU BbINOMHEHNM YCIOBUSA

oy > 70°.



5.3.9.2. TonuwmHy CTEeHKM NPUHUMAIOT:
5" 2 min{max{ 58 )18, +o}; (123)

S%. onpegenstoT no dopmyne (121) npu » =0
s, onpegenstot no n.5.3.1 npn I, = 11,

5 onpegenstoT no n.5.3.3.

5.3.9.3. [onyckaemMoe BHyTpeHHee Wn3ObITOYHOE [aBfeHNe MpUHMMAlOT Kak
Oonbllee n3 3HadveHws [F], onpegendemoro no dopmyne (122) npyr =0, u

MeHbLLee 13 3HadYeHuit [z ], onpeaensiembix no n.5.3.1, npu s, ==’ 1 2. = 0 nno
n.5.3.3.

5.3.9.2, 5.3.9.3. (lNonpaska).
5.3.10. NMornoroe koHUYEeCKOE AHULLE, HArPY>KEHHOE HapY>XHbIM LaBrieHeM

5.3.10.1. PacuyeTHble dopMyrbl NPUMEHVMbI A9 OENCTBUSA HApPYKHOTO AaBreHus
npu ycrosuu

@ > 70°.

5.3.10.2. [Jonyckaemoe HapyXHOe [AaBneHue onpegensdiotT no dopmyne (88),
Jonyckaemoe faBrfieHne B npegernax nnactudHocTu no  doopmyne (89) u
JonyckaeMoe AaBrieHne B npegenax ynpyrocTtu no dopmyne

2
AEE | s'~¢ 7
L;o]E = Cos” oy
7y | , (124)
roe

0,16+ 5
K =min {U,Btﬂ;max{ ’;:4 ;0,12}}; (125)

- L
2(s'-clcosmy (126)

(Monpaska).

5.4. KoHnyeckune obeyvariku, Harpy>XeHHble OCEBbIMWN YCUIMAMU

5.4.1. Tnagkne KoHu4eckue o0Oevaiiku, Harpy>KeHHble OCEBOW pacTArMBaroLLein
curon

5.4.1.1. TonuwmHy CTEeHKM onpeaensitoT no dopmyre

g ZGgp te, (127)
roe

I
oD, [o] cosmy

(128)

5.4.1.2. [Jonyckaemas pacTarvsaroLias cuna

[F] = nll (g, — C)@T[o]cos B - (129)

5.4.2. Tmapgkne koHW4eckme obeyariku, Harpy>KeHHbIE OCEBOW CXUMAIOLLEN CUION



5.4.2.1. PacyeTHble hopMyrbl NPUMEHUMBI NPU YCITOBUK
wyp £ 707,

5.4.2.2. [lonyckaemyo OCEBYHO CXXMMAIOLLYIO CUmy [F ] onpeaenstoT no dopmyrne

e [#]g oy
Fl= R e et
[F]=tnin 7l E’DF [F],

1+

rae gonyckaemasa oceBsasd cuia 13 ycrnoBud Npo4YHOCTU

(7], =nDp (s, - ) o]cos oy (131)

n gonycKkaemasd oceBad cuia 13 ycrnoBud yCTOVI‘-WIBOCTVI B npegenax yrnpyroctu

T T
17, - 310-10 E(DF cosay)? 100(s, c)] ; (132)
.’25, DF
0,90 +0,1D
DF =’7’1. (133)

Cos Oy

5.4.3. CoeguHeHne obevaek 6e3 ToponaanbHoro nepexoaa (4ept.21a, 216)

5.4.3.1. PacyeTHble doopmyrbl MpUMEHUMbI MPW BbINONHEHNW ycroBun n1.5.3.3.1.

5.4.3.2. [onyckaemylo OCEBYIO pacTATMBAIOLLYIO UMM CHAMAIOLLYIO CUmy [F ] n3
YCIIOBUSI NPOYHOCTU NEPEXO4HON YacTu onpeaenstoT no dopmyne

e

Ps

[F]=nD , (134)

rae koadpmLmeHT dopmbl frg = mas{1,0,(2p +1,2)}.
(135)

KoadgpuumeHT B onpegensioT no goopmyne (98) unm no anarpamme (CM. 4epT.28).

5.4.4. CoeanHeHNe KOHWYECKOM W LMNMHOPWYECKON obedaek C YKpenmnsawoLmm
KomnbLom (4epT.218).

5.4.4.1. PacyeTHble hopmyribl MPUMEHUMBI MPW BbINONHEHUM ycrnoBun n.5.3.4.1.

5.4.4.2. [lonyckaemyio OCEBYID paCTAIMBAIOLLYIO WM CHAMAIOLLYIO Cuny [F ] n3
YCIIOBUS NPOYHOCTU NEPEXOAHON YacTu onpeaenstoT no dopmyne

[F] s (52 _C}[O]E CPy

, 136
Pe (19)

roe

Bg = max{1,0,2g }. (137)

KoadgpuumeHT Fy onpepensiot no cdopmyne (106), B KOTOpoW crieqyeT MpUHATb
Bymef) 35,



5.4.4.3. NMpoBepKy cBapHOro LWBa yKpennsroLero KosbLa BbIMoSHAT no n.5.3.4.5.
5.4.5. CoegnHeHue obeyvaek ¢ TopomaansHbIM NEpexoom (YepT.22a, 226).

5.4.5.1. PacyeTHble opmyribl MpUMEHUMbI MPW BbINONHEHUM ycroBun n1.5.3.5.1.

5.4.5.2. [onyckaemylo OCEBYIO pacTArMBalOLLYy0 WM CHXAMAIOLLYIO CUny [F] u3
YCIOBUWSA NPOYHOCTUN NEPEXOOHON YacTu ONpeaenstoT no opmyrne
(5q = c)[c]@p COS Ly

I B

: (138)

roe

By = max {1,0;B (2P +1,2)}. (139)

KoadpdpmumeHTtol B 1 [, onpegenstor no dopmynam (98) u (112) mmm no
avarpammam (4ept.28 1 30).

5.4.6. CoeovHeHve wWTyLepa WM BHYTPEHHErO LUIMHOPUYECKOro Koprnyca c
KoHM4eckomn obevankon (Yept.212)

5.4.6.1. PacyeTHble hopmyribl MPUMEHUMBI MPW BbINONTHEHUM yCroBus n.5.3.6.1.

5.4.6.2. [onyckaemylo OCEBYIO PaCTAMMBAIOLLYD WIIN CHXAMAIOLLYIO CUIy [F ] n3
YCIOBUS NPOYHOCTU NEPEXOAHON YacTu onpeaenstoT no dopmyne

[7]- @m (140)
Pz ’
roe
Bg = max(1,0,(2p, —1]. (141)

KoadbdmumeHT cpopmbl [y, onpegenstoT no dopmynam (118) nnm (117), unm no
auvarpamme (4ept.32).

5.5. KoHn4yeckne obeyankun, Harpyxe HHble U3rMbaroLLMmM MOMEHTOM

5.5.1. [lonyckaembli U3rnbaloLLmn MOMEHT pacCUMTbIBAOT No dhopMynam:
- N3 YCrOBUS MPOYHOCTM

DF'
[(3]=—=(F], (142)

r4e pacyeTHbIn guameTp Dp =L} nna koHuyeckoro nepexoda (4ept.23) u [F ]
onpegenstoT no (129);
- N3 YCoBUS YCTONYMBOCTH

a [I[%]EE]E , (143)



me (M1, = i—F[mn; (144)

(Mg =—=[Fle (145)

n Ly onpegensiot no dopmyne (133).

[lonyckaeMble OceBble Curbl onpeaensioT [F] no n.5.4.1.2; [F]H " [F]E rno
n.54.2.2.

5.5.2. CoeguHeHus obeyaek

5.5.2.1. [Jonyckaembll n3rndatoLmii MOMEHT U3 YCIIOBUSI MPOYHOCTU NEPEXOAHON
yacTu onpeaenstoT no dopmyrne

[d] =—[#], (146)

e JonyckaeMylo oceBylo cury [F | onpenensiot no coopmynam nn.5.4.3.2, 5.4.4.2,
5452n5.4.6.2.

5.6. CoyeTaHunsa Harpy3ok

5.6.1. YcrnoBusa npuMmeHeHnst hopmyn

Ecrm koHuuyeckaa obevalka HarpykeHa [aBfieHMeM, OCEBOWM CUIIOA MU
n3rmbatoLLyIM MOMEHTOM U CyMMa 3KBMBArEHTHbIX AaBIIEHUA OT 3TUX Harpy3ok,
onpegensiemMblx No opmynam

4F 160

Pr=——=-FPM~ =
F TI:.DS’ M TI:.DS’ (147)

CoCTaBlidAeT Ond COOTBETCTBYHOLIEro pac4eTHOro AnamMmeTpa mMmeHee 10% pa6oqero
naBlieHnda, TO KOHUYECKYHO O66‘-Ial7IKy paccumMTbiBalOT TOMbKO Ha AencTeue
OaBJIeHUA.

5.6.2. CoBMeCTHOE AencTBME Harpy3oK

Mpn npoBepke MPOYHOCTM MMM YCTOWYMBOCTWU ANt COBMECTHOro OenCTBUS
Harpysok B dopmynax (148) un (150) ona pacyeTHOro HapyXHOro [AaBreHust
noacTaBnsAloT MUHYC # | a ANA OCEBOW CXMMAlOLLEN CUnbl MUHYC 7 . 3rmbatowmn
MOMEHT Af Bceraa NnpuHUMAaroT CO 3HaKOM NIIKC.

5.6.2.1. MNagkue KoHn4Yeckmne obeyvankm
B cnyyae gencTBMA HapyKHOrO AaBrieHus HeobGxooMMO NPOBEpPUTH YCIIOBUS
YCTOMMMBOCTY NO GhopMyre

P F M

ol o I o 1
7] 7] ] (148)

Kpowme Toro, gormkHa 6bITb BbINOMHEHA NPOBEPKa YCTOMYMBOCTU OT OTAESbHbIX
Harpysok

2| <[2]|F| <[FL M| < [a1]. (149)



[lonyckaemble Harpysku [p] [F] [M] onpegensoT no nn.5.3.2.3, 54.2.2 n
5.5.1. lNMpoBepKy NpoBOOAT, €CNN He BbIMOMHEHO ycroBue n.5.6.1 xota 6bl gns
OO HOro N3 PaCYETHbIX ANaMETPOB KOHNUYECKON 0B eyvaliku.

Mpu BHYTpeHHeM aasneHumn B chopmyre (148) cneayet npuHsaTb 2 =0,

5.6.2.2. MNepexoaHbie YacTu KOHNYEeCKnx obevaek.

Kpome npoBepku yCnoBWM NPOYHOCTU OT OTAEMbHbIX HArpy3ok no chopmynam
(149) HeobXxO4UMO NPOBEPUTL BbIMNOSHEHNE YCMOBMS
7 i

Rtk TR

(7] [#]

e M osep (150)
[4]

roe [p] [F] [M] - [onycKkaemble Harpysku Ans NepexofHon 4acTu obevanku.

MpoBepKy NPOBOAST, eCIM He BbIMOMNHeHo ycrosue n.5.6.1 npu Ly = L),

NMPUITOXXEHMUE 1 (o6s3aTenbHoe)

MPUNOXEHWE 1
Obsa3arenbHoe

Tabnvua 5

Hdonyckaemble HanpsiXkeHUs1 ANA YriepoaUCTbIX U HU3KONErMpoBaHHbIX
cTanemn



Pacyert-
Has

Honyckaemoe HanpsbkeHve [o] , MMa (krc/cm?), ons ctanei Mapok

TeMne-
patypa
CTEHKMN
cocyna
nnm
annaparTa,
°C
BC13 09r2c, 1erc 20, 10 10r2, || 171C,
20K 09r2 || 171r1C,
10r2C1
TOMWMHA, MM
0o 20 (| cebiwe || o 32 || ceblwe || Oo
20 32 160
20 154 140 196 183 147 130 180 183
(1540) || (1400) || (1960) || (1830) || (1470) |{ (1300) || (1800) || (1830)
100 149 134 177 160 142 125 160 160
(1490) || (1340) || (1770) || (1600) || (1420) || (1250) || (1600) || (1600)
150 145 131 171 154 139 122 154 154
(1450) || (1310) || (1710) || (1540) || (1390) || (1220) || (1540) || (1540)
200 142 126 165 148 136 118 148 148
(1420) || (1260) || (1650) || (1480) || (1360) ([ (1180) || (1480) || (1480)
250 131 120 162 145 132 112 145 145
(1310) || (1200) || (1620) || (1450) || (1320) |[ (1120) || (1450) || (1450)
300 115 108 151 134 119 100 134 134
(1150) || (1080) || (1510) || (1340) || (1190) |[ (1000) || (1340) || (1340)
350 105 98 140 123 106 88 123 123
(1050) || (980) || (1400) || (1230) || (1060) || (880) || (1230) || (1230)
375 93 93 133 116 98 82 108 116
(930) || (930) | (1330) || (1160) || (980) || (820) || (1080) | (1160)
400 85 85 122 105 92 77 92 105
(850) || (850) |[(1220)| (1050) || (920) | (770) || (920) || (1050)




410

420

430

440

450

460

470

480

81
(810)

75
(750)

71
(710)

81
(810)

75
(750)

71
(710)

104
(1040)

92
(920)

86
(860)

78
(780)

71
(710)

64
(640)

56
(560)

53
(530)

104
(1040)

92
(920)

86
(860)

78
(780)

71
(710)

64
(640)

56
(560)

53
(530)

86
(860)

80
(800)

75
(750)

67
(670)

61
(610)

55
(550)

49
(490)

46*
(460)

75
(750)

72
(720)

68
(680)

60
(600)

53
(530)

47
(470)

42
(420)

37
(370)

86
(860)

80
(800)

75
(750)

67
(670)

61
(610)

55
(550)

49
(490)

46**
(460)

104
(1040)

92
(920)

86
(860)

78
(780)

71
(710)

64
(640)

56
(560)

53 (530)

* [Ina pacyeTHon TeMnepaTypbl CTeHKN 425 °C.
** [Ins pacyeTHOM TemnepaTypbl CTeHkn 475 °C.

MpumeyaHus:

1. lpn pacyeTHbIX Temnepatypax Hwxke 20 °C ponyckaemble HanpskeHus
NPUHUMAIOT TakuMK xe, kak npu 20 °C, npy ycroBum AOMyCTUMOrO NpUMEHEHUS

maTepuarna npv AaHHon TemneparType.

2. Ina NpoMeXyTOYHBIX pacYeTHbIX TEMMNEPATYP CTEHKM AOMNYyCKAeMOe HanpshkeHue
onpenenstoT NMHENHOW MHTePnonsLmen ¢ okpyrneHnem pesyneratos Ao 0,5 Mrla (5

Krc/cM 2) B CTOPOHY MEHbLLETO 3HaYEHWsI.

3. Ona ctamm mapku 20 npwu RE‘?‘D < 220 MMa (2200 krc/cm?) ponyckaemble

HanpspKeHus1, yKkasaHHble B Tabn.1, yMHOXaloT Ha OTHOLLIEHWe R;"‘D f220 (RE‘?‘D f 2200

).

4. Ina ctarm mapku 102 npu Rﬁ%,g < 270 MMa (2700 krc/cm2) ponyckaemble

20
HanpshkeHUsl, ykasaHHble B Tabn.1, yMHOXAlOT Ha OTHoWeHue &ppa /270 (

20
R20 1 2700),




5. na ctanm mapok 09I 2C, 16I'C knaccoB npo4HocTh 265 n 296 no FTOCT 19281
[ONyCKaeMble€ HanpsiKeHUS HE3aBMCUMO OT TOSILLMHBI NMCTa MPUHUMAIOT PaBHbIMU
yKa3aHHbIM B rpacdpe, COOTBETCTBYIOLLEN TOMLWMHE CBbILe 32 MM.

MPUNOXEHWE 1. (Monpagka).

Tabnvua 6

ﬂonycxaeMble HanpsaxeHusa AnsA Tennoycmﬁtwlelx XPOMUCTBLIX cranen
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PacueTtHas
TemnepaTtypa
CTEHKM cocyaa

unm annapara, °C

[lonyckaemoe HanpsikeHue [o], MMa (krc/cm2),
AN cTanen Mmapok

12XM 12MX 15XM || 15X5M | 15X5MY
20 147 147 155 146 240
(1470) || (1470) | (1550) || (1460) || (2400)
100 146,5 146,5 153 141 235
(1465) || (1465) | (1530) || (1410) | (2350)
150 146 146 152,5 138 230
(1460) | (1460) | (1525) || (1380) || (2300)
200 145 145 152 134 225
(1450) || (1450) | (1520) || (1340) || (2250)
250 145 145 152 127 220
(1450) || (1450) | (1520) || (1270) | (2200)
300 141 141 147 120 210
(1410) || (1410) || (1470) || (1200) || (2100)
350 137 137 142 114 200
(1370) || (1370) | (1420) || (1140) || (2000)
375 135 135 140 110 180
(1350) || (1350) | (1400) || (1100) || (1800)
400 132 132 137 105 170
(1320) | (1320) | (1370) || (1050) || (1700)
410 130 130 136 103 160
(1300) | (1300) | (1360) || (1030) || (1600)
420 129 129 135 101 150
(1290) | (1290) | (1350) || (1010) || (1500)
430 127 127 134 | 99 (990) 140
(1270) || (1270) || (1340) (1400)
440 126 126 132 | 96 (960) 135
(1260) || (1260) | (1320) (1350)




450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

124
(1240)

122
(1220)

117
(1170)

114
(1140)

105
(1050)

96 (960)

82 (820)

69 (690)

60 (600)

50 (500)

41 (410)

33 (330)

124
(1240)

122
(1220)

117
(1170)

114
(1140)

105
(1050)

96 (960)

82 (820)

69 (690)

57 (570)

47 (470)

131
(1310)

127
(1270)

122
(1220)

117
(1170)

107
(1070)

99 (990)

84 (840)

74 (740)

67 (670)

57 (570)

49 (490)

41 (410)

94 (940)

91 (910)

89 (890)

86 (860)

83 (830)

79 (790)

72 (720)

66 (660)

60 (600)

54 (540)

47 (470)

40 (400)

35 (350)

30 (300)

28 (280)

25 (250)

130
(1300)

126
(1260)

122
(1220)

118
(1180)

114
(1140)

108
(1080)

97 (970)

85 (850)

72 (720)

58 (580)

52 (520)

45 (450)

40 (400)

34 (340)

30 (300)

25 (250)

MpumeyaHus:




2. 1N NpOMEXyTOYHbIX pacyeTHbIX TeMNEepaTyp CTEHKN JOMYCKAaeMOe HanpsbkeHne
onpesensitoT NIMHENHOW MHTePNonsLmen ¢ okpyrneHnem pesyneratos o 0,5 Mrla (5

Krc/CM <) B CTOPOHY MEHbLLIErO 3HAYEHMSI.

3. Mpn pacyeTHbIx Temnepatypax Hwke 200 °C ctanb mapok 12MX, 12XM, 15XM
NPUMEHSITb HE PEKOMEHYETCS.

Tabnuua 7 *

[onyckaeMble HanpsiXeHUA ANS XapornpoYHbIX, )KapOCTOMKUX U
KOPPO3MOHHOCTOMKMX CTarier ayCTe HUTHOro Krnacca



PacyetHas

[Jonyckaemoe HanpsxeHue [o], MMa (krc/cm2), ans cTanen Mapok

Temneparypa
CTEeHKU
cocyaa
nnn
annaparta,
°C
03X21H21MATE || 03X18H11 || 03X17H14M3 || 08X18H10T, || 12X18H10T,
08X18H12T, || 12X18H12T,
08X17H13M2T, || 10X17H13M2T,
08X17H15M3T || 10X17H13M3T
20 180 (1800) 160 153 (1530) || 168 (1680) 184 (1840)
(1600)
100 173 (1730) 133 140 (1400) || 156 (1560) 174 (1740)
(1330)
150 171 (1710) 125 130 (1300) || 148 (1480) 168 (1680)
(1250)
200 171 (1710) 120 120 (1200) || 140 (1400) 160 (1600)
(1200)
250 167 (1670) 115 113 (1130) || 132 (1320) 154 (1540)
(1150)
300 149 (1490) 112 103 (1030) || 123 (1230) 148 (1480)
(1120)
350 143 (1430) 108 101 (1010) || 113 (1130) 144 (1440)
(1080)
375 141 (1410) 107 90 (900) 108 (1080) 140 (1400)
(1070)
400 140 (1400) 107 87 (870) 103 (1030) 137 (1370)
(1070)
410 - 107 83 (830) 102 (1020) 136 (1360)
(1070)
420 - 107 82 (820) 101 (1010) 135 (1350)

(1070)




430

440

450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

107
(1070)

107
(1070)

107
(1070)

81 (810)

81 (810)

80 (800)

100,5 (1005)

100 (1000)

99 (990)

98 (980)

97,5 (975)

97 (970)

96 (960)

95 (950)

94 (940)

79 (790)

79 (790)

78 (780)

76 (760)

73 (730)

69 (690)

65 (650)

61(610)

57 (570)

134 (1340)

133 (1330)

132 (1320)

131 (1310)

130 (1300)

129 (1290)

128 (1280)

127 (1270)

126 (1260)

125 (1250)

124 (1240)

111 (1110)

111 (1110)

101 (1010)

97 (970)

90 (900)

81 (810)

74 (740)

68 (680)




620 62 (620)
630 57 (570)
640 52 (520)
650 48 (480)
660 45 (450)
670 42 (420)
680 38 (380)
690 34 (340)
700 30 (300)

* [NaHHble Tabnmubl COOTBETCTBYET OpurMHany. - [lpymedaHne n3rotToBUTens
0©as3sbl JaHHbIX.
MpumevaHns:

1. lpn pacyeTHbIx Temnepatypax Hwke 20 °C  pgonyckaemble HanpspKeHus
NPUHMMAIOT Takumm xe, kak n npy 20 °C, npu ycnosum gONyCTUMOro NpUMeHeHus
mMartepvana npv JaHHON TemnepaTtype.

2. [Ina NnpoMeXXyTOYHBbIX pacyeTHbIX TeMMNepaTyp CTEHKWN AONycKaeMoe HanpsixeHue
onpeaensaT uHTepnonsaumen gByx brivkanumx 3Ha4eHUn, ykasaHHbIX B Tabnuue, ¢
oKkpyrneHvuem pesynbTtaTtos Ao 0,5 MrMa (5 krc/cm2) B CTOPOHY MEHbLLIErO 3HAYEHMS.
3. Ona nokoBok u3 cTtarm mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T

JoMNycKaeMble HanpshxXeHus, NpuBegeHHble B Tabn.7 npu Temnepartypax go 550 °C,
yMHOXatoT Ha 0,83.

4. [Ona coptoBoro npokata u3 cTtamm Mapok 12X18H10T, 10X17H13M2T,
10X17H13M3T pgonyckaemble HanpskeHusl, MpuBedeHHble B Tabn.7 npu
Temnepatypax o 550 °C, yMHOXaloT Ha OTHOLLEHNE

Rynz [R;n,z ]

240 1 2400

roe R;n,g - Mpeden TeKy4yecTU MaTepuana COPTOBOrO MnpokaTa onpederieH Mo
OCT 5949; ana copTtoBoro npokata 3 ctanm mapkm 03X18H11 ponyckaemble
HanpsbkeHnst yMHoxatoTca Ha 0,8.

5. 1na NoKoBOK M COPTOBOro npokata us ctanu mapku 08X18H10T ponyckaemble
HanpsbkeHust, NpuBeaeHHbIe B Tabn.7 npu Temneparypax 4o 550 °C, ymHOXaloT Ha
0,95.
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6. Ona nokoBok u3 ctamm mapkm 03X17H14M3 ponyckaemble HanpspkeHws,
NnpvBeAEHHbIE B Tabn.7, yMHoxatoT Ha 0,9.

7. Ona nokoBok u3 cTtarmm Mapkm 03X18H11 ponyckaemble HanpsbkeHws,
npvBeaeHHble B Tabn.7, ymHoxatoT Ha 0,9; ona copToBOro npokarta u3 ctanv Mapku
03X18H11 ponyckaemble HanpsxeHua yMmHoxaroT Ha 0,8.

8. Ona Tpy6 m3 ctanmm mapkm 03X21H21MATB (3U-35) ponyckaembie HanpspKeHus,
npvBeAeHHble B Tabn.7, ymHoxatoT Ha 0,88.

9. Ons nokoBok u3 cTamm mapkn 03X21H21MATB (3UM-35) ponyckaemble
HanpsPKeHUs1, NpUBEAEHHbIE B Tabn.7, yMHOXaloT Ha OTHOLLEHWE

Ryna [ Byna
250 | 2400 |’

*
roe Rpu,g - npegen TekyvyecTn matepuana nokoBok, onpegeneH no F[OCT 25054
(no cornacoBaHuio).

Tabnuua 8

ﬂonycxaeMble HanpsaxeHus And Xaponpo4HbIX, )KapOCTOFIKVIX n
KOppO3VIOHHOCTOl7IKVIX cTanen dyCTeHUTHOIO U ayCTeHMTO-(beppMTHOFO Knacca
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PacueTHasa 2 .
Temneparypa [onyckaemoe HanpsxeHne [c], MMMa (krc/cm <), ona ctanen mapok
CTEHKM
cocyaa unm
annapara,
°C
08X18I'8H2T || 07X13AI20 || 02X8H22C6 || 15X18H12C4THO || 06XH28MAT, || 08X22H6ET,
(KO-3) (YC-46) (3M-794) (BN1-654) 03XH28MOT || 08X21HEM2T
20 230 (2300) || 233 (2330) || 133 (1330) 233 (2330) 147 (1470) 233 (2330)
100 206 (2060) [ 173 (1730) 106,5 220 (2200) 138 (1380) 200 (2000)
(1065)
150 190 (1900) |f 153 (1530) || 100 (1000) 206,5 (2065) 130 (1300) 193 (1930)
200 175 (1750) [ 133 (1330) || 90 (900) 200 (2000) 124 (1240) || 188,5 (1885)
250 160 (1600) || 127 (1270) || 83 (830) 186,5 (1865) 117 (1170) || 166,5 (1665)
300 144 (1440) || 120 (1200) || 76,5 (765) 180 (1800) 110 (1100) 160 (1600)
350 - 113 (1130) - - 107 (1070)
375 - 110 (1100) - - 105 (1050)
400 - 107 (1070) - - 103 (1030)
MpumeyaHus:

1. TMpu pacyeTHbIx Temnepatypax Hwke 20 °C  pgonyckaemble HanpsKeHus
NPUHUMAIOT TaknMK xe, kak u npu 20 °C, npu ycrnosum 4onycTUMOro npuMeHeHns
mMaTtepuana npv AaHHOW TemnepaTtype.

2. [ins npoMeXyTOYHbIX pacyeTHbIX TEMNEPATYP CTEHKU LOMYCKAaeMoe HanpsikeHne
onpeaensitoT MHTEPMoNaALnen AByx GrivkailLMX 3Ha4YEHUI, yka3aHHbIX B Tabnuue, ¢

okpyrnexmem ao 0,5 MMa (5 krc/cm2) B CTOPOHY MEHbLLIETO 3Ha4YeHMS.

NMPUNOXEHUE 2 (cnpaBoyHOe)

MPUNOXEHUE 2
CnpaBo4Hoe




MeXxaHun4yeckune xapakTe pUCTUKU: AA YINe POAUCTbIX U HU3KOJerMpoOBaHHbIX
cranen - Tabn.1 n 2, Ansa TeNNOyCTOMYUBBLIX XPOMUCTLIX CTaneun - Tabn.3 u 4,
ANA XaponpoYHbIX, XKaPOCTOUKMX U KOPPO3MOHHOCTOMKUX CTanemn
ayCTeHUTHOro U aycTe HUTo-th e ppUTHOrO Krnacca - Tabn.5 n 6

Tabnumua 9



Pacuert-
Has

PacueTHoe 3HadeHuWe npeaena Tekydectn &, , MMa (krc/cm2), ana
cTanen Mapok

TeMne-
patypa
CTEHKMN
cocyna
nnm
annaparTa,
°C
BCt3 09r2c, 1erc 20mn 10 10r2, || 171cC,
20K 09r2 || 1711C,
10r2C1
TOMWMHA, MM
0o 20 |[ceblwe || 4o 32 ([ cBbiwe || Ao
20 32 160
20 250 210 300 280 220 195 270 280
(2500) || (2100) |f (3000) || (2800) || (2200) || (1950) |[ (2700) || (2800)
100 230 201 265,5 240 213 188 240 240
(2300) || (2010) || (2655) || (2400) || (2130) || (1880) |[ (2400) || (2400)
150 224 197 256,5 231 209 183 231 231
(2240) || (1970) |[ (2565) || (2310) || (2090) || (1830) |[(2310) || (2310)
200 223 189 2475 222 204 177 222 222
(2230) || (1890) || (2475) || (2220) || (2040) || (1770) || (2220) || (2220)
250 197 180 243 218 198 168 218 218
(1970) || (1800) |[ (2430) || (2180) || (1980) || (1680) |[ (2180) || (2180)
300 173 162 226,5 201 179 150 201 201
(1730) || (1620) |[ (2265) || (2010) || (1790) || (1500) |[ (2010) || (2010)
350 167 147 210 185 159 132 185 185
(1670) || (1470) |[ (2100) || (1850) || (1590) || (1320) |[ (1850) || (1850)
375 164 140 199,5 174 147 123 162 174
(1640) || (1400) [ (1995) || (1740) || (1470) || (1230) |[ (1620) || (1740)
400 - - 183 158 - - - 158
(1830) || (1580) (1580)




410

420

156
(1560)

138
(1380)

156
(1560)

138
(1380)

Tabrumua 10



PacueTHasa
TemnepaTtypa
CTEHKMN
cocyaa unm
annapara, °C

PacuyeTHoe 3HayYeHne BPeMeHHOro ConpoTmareHna =, , Mia

(krc/cm?),
Ansa cTanen Mmapok

BC13 09rac, 16rc 20m 10 102,
20K 09rz,
17TC,

17T1C,

10r2C1,

TOMNWMHA, MM

00 20 || cebiwe || 4o 32 || cebiwe || Ao 160
20 32

20

100

150

200

250

300

350

375

460 || 380 || 470 | 440 || 410 | 340 440
(4600) | (3800) || (4700) | (4400) || (4100) || (3400) || (4400)

435 || 360 | 425 | 385 | 380 | 310 385
(4350) || (3600) || (4250) || (3850) || (3800) || (3100) || (3850)

460 | 390 | 430 | 430 | 425 | 340 430
(4600) || (3900) || (4300) || (4300) || (4250) || (3400) || (4300)

505 | 420 || 439 || 439 || 460 || 382 439
(5050) || (4200) || (4390) || (4390) || (4600) || (3820) || (4390)

510 || 435 | 444 | 444 | 460 | 400 444
(5100) || (4350) || (4440) || (4440) || (4600) || (4000) || (4440)

520 || 440 | 445 || 445 | 460 | 374 445
(5200) | (4400) || (4450) | (4450) || (4600) || (3740) || (4450)

480 420 441 441 430 360 441
(4800) || (4200) || (4410) || (4410) || (4300) || (3600) || (4410)

450 || 402 | 425 | 425 | 410 | 330 425
(4500) || (4020) || (4250) || (4250) || (4100) || (3300) || (4250)

Tabrvua 11



PacueTHas
TemnepaTtypa
CTEHKM cocyaa
W1 annapara,

PacueTHoe 3Ha4eHWe Npefena Teky4yecTu Rpu,g , MlNa (krc/cm

2),

ans ctanen MapoK

°C
12MX 12XM 15XM 15X5M 15X5M-Y

20 220 220 233|220 (2200)| 400 (4000)
(2200) || (2200) | (2330)

100 219 219 230 ||210(2100) || 352,5 (3525)
(2190) || (2190) || (2300)

150 218 218 229  ||207 (2070)| 345 (3450)
(2180) || (2180) || (2290)

200 217,5 217,5 228 |1201 (2010) || 337,5 (3375)
2175) || (2175) | (2280)

250 217,5 217,5 228 190 (1900)| 330 (3300)
2175) || (175) | (2280)

300 212 212 220 | 180 (1800)| 315 (3150)
2120) || (2120) | (2200)

350 206 206 213|171 (1710)| 300 (3000)
(2060) || (2060) | (2130)

375 202 202 210 || 164 (1640)| 270 (2700)
(2020) || (2020) || (2100)

400 198 198 205 | 158 (1580)| 255 (2550)
(1980) || (1980) | (2050)

410 195 195 204  ||155(1550)| 240 (2400)
(1950) || (1950) | (2040)

420 194 194 202 |152 (1520)| 225 (2250)
(1940) || (1940) | (2020)

Tabrvua 12




PacueTtHas
TemnepaTtypa
CTEHKM cocyaa
W1 annapara,

PacuyeTHoe 3Ha4YeHne BPeMEHHOro ConpoTMBIeHUs &y, , MMa

(krc/ cm2),
Onsa cTanen mapok

°C
12MX 12XM 15XM 15X5M 15X5M-Y

20 450 450 450 | 400 (4000)| 600 (6000)
(4500) || (4500) | (4500)

100 440 440 440  ||380 (3800)| 572 (5720)
(4400) || (4400) || (4400)

150 434 434 434 355 (3550)| 555 (5550)
(4340) || (4340) || (4340)

200 430 430 430 330 (3300)| 535 (5350)
(4300) || (4300) | (4300)

250 440 437 437 (320 (3200)| 520 (5200)
(4400) | (4370) || (4370)

300 454 445 445 (318 (3180)| 503 (5030)
(4540) || (4450) | (4450)

350 437 442 442 (314 (3140)| 492 (4920)
4370) || (4420) || (4420)

375 427 436 436 |[312(3120)| 484 (4840)
4270) || (4360) || (4360)

400 415 426 426 (310 (3100)| 472 (4720)
4150) || (4260) | (4260)

410 413 424 424 (306 (3060)| 468 (4680)
(4130) || (4240) || (4240)

420 410 421 421|300 (3000)| 462 (4620)

(4100) (4210) (4210)

Tabrumua 13




PacyetHas

PacueTHoe 3HaueHue npeaena Tekydectn Kyg 2, MMa (kre/cm?),

Temneparypa -
CTEHKM Aana crtanen mapok
cocyna unm
annapara,
°C
08X18M8H2T || 07X13A20 || 02X8H22C6 || 15X18H12C4TIO | 08X22H6T, || 06XH28MAT,
(KO-3) (UC-46) | (3M-794) (3U1-654) || 08X21HBM2T || 03XH28MOT
20 350 (3500) | 350 (3500) || 200 (2000) || 350 (3500) 350 (3500) | 220 (2200)
100 328 (3280) | 260 (2600) || 160 (1600) || 330 (3300) 300 (3000) | 207 (2070)
150 314 (3140) | 230 (2300) || 150 (1500) || 310 (3100) 290 (2900) | 195 (1950)
200 300 (3000) | 200 (2000) || 135 (1350) | 300 (3000) 283 (2830) | 186 (1860)
250 287 (2870) || 190 (1900) || 125 (1250) | 280 (2800) 250 (2500) || 175 (1750)
300 274 (2740) || 180 (1800) || 115 (1150) | 270 (2700) 240 (2400) || 165 (1650)
350 - 170 (1700) - - - 160 (1600)
375 - 165 (1650) - - - 157,5 (1575)
400 - 160 (1600) - - - 155 (1550)

Tabrvua 14




PacyetHas

PacyeTHoe 3Ha4yeHVe BPEMEHHOTO CONPOTUBIIEHNUS! Ay, , MMa (krc/cm 2),

Temneparypa ana cTanen MapoK
CTEeHKU
cocyaa,
nnn
annaparta,
°C
08X18M8H2T || 07X13AM20 || 02X8H22C6 || 15X18H12CUTIO || 06XH28MAT,
(KO-3) (UC-46) | (3M-794) (3U1-654) 03XH28MOT
20 600 (6000) || 670 (6700) || 550 (5500) || 700 (7000) 550 (5500)
100 535 (5350) || 550 (5500) || 500 (5000) || 640 (6400) || 527,5 (5275)
150 495 (4950) || 520 (5200) || 480 (4800) || 610 (6100) || 512,5 (5125)
200 455 (4550) || 490 (4900) || 468 (4680) | 580 (5800) 500 (5000)
250 415 (4150) || 485 (4850) || 450 (4500) || 570 (5700) 490 (4900)
300 375 (3750) || 480 (4800) || 440 (4400) | 570 (5700) | 482,5 (4825)
350 - 465 (4650) - - 478 (4780)
375 - 458 (4580) - - 474 (4740)
400 - 450 (4500) - - 470 (4700)

Tabnumua 15




PacyetHas

PacyeTHoe 3Ha4eHue npeaerna Tekydectu £pi g, MMa (kre/cm2),

Temneparypa 5
CTEHKM ana ctanen Mapok
cocyaa
nnn
annaparta,
°C
12X18H10T, || 08X18H10T, ||03X21H21MATE || 03X18H11 || 03X17H14M3
08X18H12T*, || 08X18H12T*,
10X17H13M2T, || 08X17H13M2T,
10X17H13M3T || 08X17H15M3T
20 276 (2760) 252 (2520) 270 (2700) 240 230 (2300)
(2400)
100 261 (2610) 234 (2340) 260 (2600) 200 210 (2100)
(2000)
150 252 (2520) 222 (2220) 257 (2570) 187,5 || 195 (1950)
(1875)
200 240 (2400) 210 (2100) 257 (2570) 180 180 (1800)
(1800)
250 231 (2310) 198 (1980) 250 (2500) 173 170 (1700)
(1730)
300 222 (2220) || 184,5(1845) || 223 (2230) 168 155 (1550)
(1680)
350 216 (2160) | 169,5(1695) | 215 (2150) 162 152 (1520)
(1620)
375 210 (2100) 162 (1620) 212 (2120) 160 135 (1350)
(1600)
400 205,5 (2055) || 154,5 (1545) | 210 (2100) 160 130 (1300)
(1600)
410 204 (2040) 153 (1530) - 160 125 (1250)
(1600)
420 202,5 (2025) || 151,5 (1515) - 160 123 (1230)

(1600)




430 201 (2010) || 150,75 (1508) 160 122 (1220)
(1600)

440 199,5 (1995) | 150 (1500) 160 121 (1210)
(1600)

450 198 (1980) | 148,5 (1485) 160 120 (1200)
(1600)

460 196,5 (1965) | 147 (1470) i ]

470 195 (1950) 146 (1460) ] ]

480 193,5(1935) | 1455 (1455) ] ]

490 192 (1920) 144 (1440) i ]

500 190,5 (1905) | 142,5 (1425) ] ]

510 189 (1890) 141 (1410) ] ]

520 187,5 (1875) | 139,5 (1395) ] ]

530 186 (1860) 138 (1380) ] ]

* TekcT OOKYMEeHTa COOTBETCTBYET opurnHarny. - [NpmeyaHue nsrotoBuTENs 0a3bl

OaHHbIX.

MpymedaHue. MNMpegen TekydecTn Ansi MOKOBOK, COPTOBOro npokata u Tpyd npu 20
°C crnegyet npyHUMaTh:
- Ong NoKoBOK M3 cTtanm mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T

Rﬁln,u (mHCTA)
1,2

- Ong MOKOBOK W COPTOBOro npokata w3 ctamm Mapkm 08X18H10T

_ RﬁED (mucTa)

105
- Ana copTtoBoro npokata m3 ctarm mapok 12X18H10T, 10X17H13M2T,

10X17H13MBT - 1,15 £33 (copra);



A 210 olmucTa)
- AN NOKOBOK M3 cTarm Mapok 03X17H14M3, 03X18H11 - &£+ = /-

1,11

R 20
- 0191 COPTOBOTO MpoKara u3 ctanv mapku 03X18H11 — M ;
1.25
Rz? glmucTa)
- AN Tpy6 13 ctanm mapku 03X21H21MATB (3U-35) — -~ 7 -
1,14

- NS MOKOBOK M3 cTanm Mapku 03X21H21M4TB (3K-35) - 102 Rﬁﬁ,g (NokoBKw),

20
roe ang - Npegen TeKkydecTu MaTepuana nokoBok onpegeneH no [OCT 25054
(no cornacoBaHuio).
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PacyetHas

PacueTHoe 3HaueHue npegerna Tekydectn £ppz, MMa (kre/cm2),

TemnepaTypa 5
CTEHKM ana ctanen Mapok
cocyaa
nnn
annaparta,
°C
12X18H10T, 08X18H10T, [ 03X21H21MATB || 03X18H11 || 03X17H14M3
08X18H12T,** | 08X18H12T*,
08X17H13M2T**, || 08X17H13M2T**,
08X17H13M3T || 08X17H15M3T

20 240 (2400) 210* (2100) 250 (2500) 200 200 (2000)
(2000)

100 228 (2280) 195 (1950) 240 (2400) 160 180 (1800)
(1600)

150 219 (2190) 180 (1800) 235 (2350) 150 165 (1650)
(1500)

200 210 (2100) 173 (1730) 235 (2350) 140 150 (1500)
(1400)

250 204 (2040) 165 (1650) 232 (2320) 135 140 (1400)
(1350)

300 195 (1950) 150 (1500) 205 (2050) 130 126 (1260)
(1300)

350 190 (1900) 137 (1370) 199 (1990) 127 115 (1150)
(1270)

375 186 (1860) 133 (1330) 195 (1950) 125 108 (1080)
(1250)

400 181 (1810) 129 (1290) 191 (1910) 122,5 || 100 (1000)
(1225)

410 180 (1800) 128 (1280) - 1215 98 (980)
(1215)

420 180 (1800) 128 (1280) - 121 97,5 (975)

(1210)




430 179 (1790) 127 (1270) - 120,5 97 (970)
(1205)

440 177 (1770) 126 (1260) - 120 96 (960)
(1200)

450 176 (1760) 125 (1250) - 120 95 (950)
(1200)

460 174 (1740) 125 (1250) ; _ ]

470 173 (1730) 124 (1240) - _ ]

480 173 (1730) 123 (1230) . ] ]

490 171 (1710) 122 (1220) ; _ ]

500 170 (1700) 122 (1220) ; ] ]

510 168 (1680) 120 (1200) . ] ]

520 168 (1680) 119 (1190) ; _ ]

530 167 (1670) 119 (1190) ; ] ]

* Onsa ctanen 08X17H13M2T, 08X17H15M3T npepen tekydecTtu npun 20 °C paseH 200 (2000)

MMa (krc/cm ).
**BepoaTHo ouwwmbka opurmHana. Cregyetr uutate: 10X17H13M2T, 10X17H13M3T. -
MpumeyaHue nsrotoButens 6a3bl JaHHbIX.

MpumevaHns:

1. Ona nokoBok u3 ctanM mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T
npenenbl TEKy4ecTn, NpMBEAEHHbIE B Tabn.16, ymHoxatoT Ha 0,83.

2. [na copTtoBoro npokata w3 cTamm mapok 12X18H10T, 10X17H13M2T,
10X17H13M3T npegenbl TekydecTw, npuvBedeHHble B Tabn.16, ymHOXalT Ha

OTHOLLEHUe
E *
Koo [an,z ]

240 | 2400

roe R;U,g - npefen TeKydecTW mMaTepuarna COpPTOBOro rfpokara onpegerneH Mo
[OCT 5949.


http://docs.cntd.ru/document/1200001721

3. Ona nokoBOoK M copToBoro npokata m3 ctamm mapkum 08X18H10T npepensl
TeKy4ecTW, NpuBeAEHHbIe B Tabn.16, ymHoxatoT Ha 0,95.

4. Ina nokoBok 13 ctamm mapkm 03X17H14M3 npegenbl Teky4ecTun, NpMBeAeHHbIE
B Tabn.16, ymHoxatoT Ha 0,9.

5. Ina nokosok 13 ctann mapku 03X18H11 npenensl TekydyecTun, NpMBedeHHbIE B
Tabn.16, ymHoxatot Ha 0,9; ona coptoBoro npokarta m3 ctanm mapkm 03X18H11
npegernbl TeKy4ecTn yMHoxatoT Ha 0,8.

6. Ona Tpyd u3 ctamm mapku 03X21H21MATE (3U-35) npepenbl TekyyecTw,
npvBeaeHHble B Tabn.16, ymHoxatoT Ha 0,88.

7. Onsa nokoBok m3 ctanm mapkm 03X21H21MATE (3U-35) npegenbl TekyvecTw,
npuBeaeHHbIe B Tabn.16, yMHOXalOT Ha OTHOLLEHME

Rynz [R;n,z ]

250 | 2500

roe R;g,g - npegen Teky4yecTu matepuarna nokosok onpegeneH no FOCT 25054
(no cornacoBaHuto).
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PacyetHas

PacueTHoe 3Ha4yeHve BPeMEHHOTO CONpoTHBIeHUs &y, , MMa (krc/cm <),

Temneparypa ANA cTanein mapok
CTEeHKU
cocyaa
nnn
annaparta,
°C
03X21H21MATE || 08X22H6T, [ 03X17H14M3|[03X18H11| 08X18H10T, || 12X18H10T,
08X21HEM2T 08X18H12T, | 12X18H12T,
08X17HA3M2T, || 10X17H13M2T,
08X17H15M3T || 10X17H13M3T

20 550 (5500) || 600 (6000) | 500 (5000) 520 520 (5200) 540 (5400)
(5200)

100 540 (5400) | 583 (5830) | 474 (4740) 450 480 (4800) 500 (5000)
(4500)

150 535 (5350) || 550 (5500) | 453 (4530) 433 455 (4550) 475 (4750)
(4330)

200 535(5350) | 515(5150) | 432 (4320) 415 430 (4300) 450 (4500)
(4150)

250 534 (5340) | 503 (5030) | 412 (4120) 405 424 (4240) 443 (4430)
(4050)

300 520 (5200) || 500 (5000) | 392 (3920) 397 417 (4170) 440 (4400)
(3970)

350 518 (5180) - 376 (3760) 394 408 (4080) 438 (4380)
(3940)

375 517 (5170) - 368 (3680) 392 405 (4050) 437 (4370)
(3920)

400 516 (5160) - 360 (3600) 390 402 (4020) 436 (4360)
(3900)

410 - - 358 (3580) 388 400 (4000) 434 (4340)
(3880)

420 - - 356 (3560) 386 398 (3980) 432 (4320)

(3860)




430

440

450

460

470

480

490

500

510

520

530

354 (3540)

352 (3520)

350 (3500)

384 396 (3960)
(3840)

382 394 (3940)
(3820)

380 392 (3920)
(3800)

- 390 (3900)

- 388 (3880)

- 386 (3860)

- 385 (3850)

- 383 (3830)

- 381 (3810)

- 380 (3800)

- 374* (3740)

431 (4310)

430 (4300)

428 (4280)

426 (4260)

424 (4240)

422 (4220)

421 (4210)

420 (4200)

418 (4180)

416 (4160)

412* (4120)

* [Ins pacyeTHon TeMnepaTypbl cTeHkn 550 °C.

NMPUITOXXEHMUE 3 (cnpaBoy4HOe)

Koad hMumeHT nMHenHOro paclumpeHus

MPUNOXEHWME 3
CnpaBo4Hoe
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Mapka cTanm

PacueTHoe 3HaveHne KoaddmumeHTa

x-10%, °C-1, npu Temnepartype, °C

20-100 || 20-200 || 20- || 20-400 || 20-
300 500

BCT3, 20, 20K

11,6 12,6 13,1 13,6 14,1

09rac, 16rc, 171rc, 1711C,
10r2C1, 10r2

13,0 14,0 15,3 16,1 16,2

12XM, 12MX; 16XM, 15X5M, 15X5M-
Yy

11,9 12,6 13,2 13,7 14,0

08X22H6T, 08X21HEM2T

9,6 13,8 16,0 16,0 16,5

12X18H10T, 12X18H12T,
03X17H14M3, 10X17H13M2T,
10X17H13M3T, 08X18H10T,
08X18H12T, 03X18H11,
08X17H13M2T, 08X17H15M3T

16,6 17,0 18,0 18,0 18,0

03X21H21M4TB

14,9 15,7 16,6 17,3 17,5

06XH28MOT, 03XH28MAOT

15,3 15,9 16,5 16,9 17,3

08X18IM8H2T

12,3 13,1 14,4 14,4 15,3

NMPUITOXXEHMUE 4 (o6s3aTenbHoe)

MPUNOXEHWE 4
Obsa3arenbHoe

YepT. PacyeTHble 3Ha4YeHUsa moayns NpoaosfibHOM

ynpyrocTtu

PacyeTHble 3Ha4YeHuUs mMoayns npop,oanoﬁ ynpyrocm
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KOPPO3MOHHOCTOVKME XPOMUCTbIE CTarnu; 3 - XaponpoYHbIe, XXapoCTOWKME U

KOppOSMOHHOCTOVIKMe ayCTEeHUTHble CTarnm

Tabrumua 19

Cranb

10— z MMa (10-¢ gz krc/cm? ) npu Temneparype, °C

Mogynb NpofonbHOM YNpyrocTu

20

100

150

200

250 || 300

350

400

450

500

550

600

650

YrnepoaucTtble

7
HN3KOEerMpoBaHHble
cTamm

TennoycTon4ymsble 1
Koppo3u-
OHHOCTOMNKKNE
XpPOMUCTbIE CTamu

>KaponpoyHble 1
»KapocToukume
ayCTEHUTHbIE CTanm

1,99

2,15

2,00

1,91

2,15

2,00

1,86

2,05

1,99

1,81

1,98

1,97

1,76 || 1,71

1,95 || 1,90

1,94 || 1,90

1,64

1,84

1,85

1,55

1,78

1,80

1,40

1,71

1,74

1,63

1,67

1,54

1,60

1,40

1,52

1,43

1,32

NMPUNOXEHUE 5 (o6sa3aTtenbHoOe)

MPUNOXEHWE 5
Obsa3arenbHoe

Koadh chmumeHTsI npoYyHOCTM CBapHbIX LUBOB

Tabnuua 20




Bug cBapHoro wsa 3HaveHne KoadhdmMLNEHTOB
NPOYHOCTU CBApPHbIX LLUBOB
OrviHa OrvHa
KOHTPONMpyeMbIX KOHTPONMPYEMbIX
LUBOB OT 06LLen LUBOB OT 06LLen
ONVHBI COCTABIAET || ANWHBI COCTaBNAET
100%™ ot 10 oo 50%*
CTbIKOBOW MK TaBPOBbIN C 1,0 0,9
OBYCTOPOHHWUM CMNSIOLHbIM
NpPOBapPOM, BbIMOSTHAEMbIN
aBTOMaTU4EeCKOn 1
nonyaBToOMaTM4YeCKON CBapKom
CTbIKOBOW C NOABAPKON KOPHS LIBa 1,0 0,9
W TaBpOBbIN C ABYCTOPOHHUM
CNJIOLLHBLIM NPOBApPOM,
BbIMOSIHAEMbIA BPYYHYHO
CTbIKOBOW, JOCTYMHbIV CBapKe 0,9 0,8
TOIMbKO C OHOW CTOPOHBI U
MMEIOLLMIA B NMpOLLeCCEe CBapPKM
MeTannMYecKyro NOAKNaAKy co
CTOPOHbI KOPHS LLBA, NPUIIEratoLLyto
no BCen ASIMHe LiBa K OCHOBHOMY
meTanny
BTaBp, C KOHCTPYKTUBHbBIM 3230POM 0,8 0,65
cBapvBaeMbIx getanen
CTbIKOBOW, BbINOMHAEMbIN 0,9 0,8
aBTOMaTU4EeCKON U
nonyaBToMaTU4ECKON CBapKOW C
O[HOW CTOPOHbI C rIFoCOBOW Ui
KepamMmyecKkon nogknaakon
CTbIKOBOW, BbIMOMHAEMbIN BPYYHYHO 0,9 0,65
C OO HOW CTOPOHbI

*

ObObeM KOHTpONsA OnpeaenseTcs TEXHUYECKMMU TpeboBaHMAMKU Ha
M3roToBrieHMe n npasunamu [rocroptexHagsopa CCCP.

NMPUNOXEHUE 6 (cnpaBoyHOe)



MPUINTOXEHWE 6
CnpaBo4Hoe

Tabrvua 21

TepMVIHbI, ucnosib3oBaHHbIe B CTaHAapTe, U UX YCITOBHbIE 0603HayYeHus



TepMuH YcnoBHoe
0bo3HaveHne
Mrowaab NonepeyHoro cevYeHns KormbLia XXeCcTKOCTH, MM 2 A
(cm2)
PacuyeTHble AnvHbI NepexofHbIX YacTen obevaek, Mm (CM) P
1.2
dakTnyeckue AnmHbI NEPEXOAHLIX YacTen obevaek, MM a a
(CM) 10, =210
BespasmepHble KO3ghdMLNEHTBI
p p u By, By, By, By,
Bs, Bg, b7
PaccTosiHne mexay ABYMS CMEXHbIMU KOMbLiaMu b

XECTKOCTU, MM (CM)

[nvHbl xopa OTBEPCTUM B AHMLIAX, MM (CM)

Cymma npubaBoK K pac4eTHbIM TOMLMHAM CTEHOK, MM
(cm)

Mprnbaeka Ans KOMNEeHcauum KOppo3nm 1 3po3mmn, MM (cm)

Mpubaeka Anst KOMNEHcaL MM MMHYCOBOIO A0MycKa, MM
(cwm)

Mpnbaeka TexHonormyeckas, Mm (Cm)

BHyTpeHHWi AnameTp cocyaa unm annapata, MM (CM)

BHELIHWI gruamMeTp OKPYKHOCTY QHWLLA UM KPbILLKM

TOMLLMHOM &1, MM (CM)

CpegHuin anameTp npoknagku, MM (Cm)

OddeKTUBHLIN MamMeTp KOHMYeckon obevarku npu
BHELUHEM JaBreHnn, MM (CM)

Bi(i=1,23..n)

5|

!

<3

CI




OdpekTUBHLIN AnameTp KOHUYeCcKon obevankm npu

Dy
OCEBOM CXaTum 1 n3rmbe, mm (cm)
PacueTHbIN gnameTp rnagkon KOHNYeCckon obedariku, MM IS
(cm) .
PacyeTHbIn gnameTp gH1WA (KPbILLKN) U KOHNYECKOWN s
obevarikn, MM (cMm) P
HapyxHbln AnameTp cocya unu annapara, a Takxke Dy
OVNaMETP MEHbLLEr0 OCHOBaHNS KOHUYECKO obevaiiku,
MM (CM)
HanmeHbLwnin AnameTp HapyHOW YTOHEHHOW YacTu n
KpbILLKKX, MM (CM) e
OumeTp 60NTOBOM OKPY>KHOCTUN, MM (CM) Dy
[dnameTp oTBEPCTMSA B OHULLE UMK KPbILLKE, MM (CM) d

[dnameTp oTBEPCTMI B OHULLEX, MM (CM) di(i=1,23..1)
i , 2, 3...

Moaynb NpogosibHOM YNpyrocTu Npu pacyeTHoON =
Temnepartype, MMa (krc/cm2)

PaccTtosaHue mMexay LEHTPOM TAXEeCTU nonepeyHoro e
ce4vyeHud KosrbLa XXeCTKOCTU U Cpep,VIHHOIZ NOBEPXHOCTbLIO
obeuariku, MM (CM)

PacueTHoe oceBoe pacTarMBatoLLee U CxxvMaroLLiee o
ycunue (6e3 y4eTa Harpysku, BO3HUKaOLEN OT
BHYTPEHHEro M3bbITOYHOIO UM Hapy»KHOro AasneHust), H
(krc)

Harpy3ka Ha 6onTbl kpenneHus Kpbiwku, H (Krc)

Fy
PaBHogencTByoLWAas BHyTpeHHero aaenexus, H (krc) FQ
Peakuuna npoknagku, H (krc) F
[lonyckaeMoe pacTsIVBaloLLEE UMW CHUMALOLLEE YCUmve, [7]

H (krc)




[lonyckaemoe oceBoe CxMMaloLLEE YCUMe U3 ycriosms
YCTOMMMBOCTY B Npefenax ynpyroctu, H (krc)

[JonyckaemMoe 0ceBoe CxUMatoLLee ycurme 13 ycriosus
npoyHocTu npm @ =1, H (krc)

[onyckaemMoe 0CeBOe CxMMaloLLEe yCUnme,
onpegensiemoe 13 yCcrnoBusi MECTHOW YCTONYMBOCTH B
npegenax ynpyroctu, H (krc)

[onyckaemoe oceBoe cxumatoLee ycunue,
onpegensaemMoe 13 ycrnosus o6Len yCTOMYNBOCTHU B
npegenax ynpyroctu, H (krc)

BbicoTa BbInykon YacTu gHuila 6es yyeta
LMNMHOPUYECKON YacTh, MM (CM)

JnnHa UMnMHOPUYECKON YacT OTEOPTOBKMN AHWULL, MM
(cm)

BbicoTa ceveHns KonbLa XecTKOCTH, uamepsemas ot
CpeaVHHON NOBEPXHOCTU obevanku, MM (CM)

OddPEeKTUBHBIA MOMEHT MHEPLIMN Pac4YeTHOro

MonepeYyHoro ce4YeHus KosbLa ecTKoCTU, MM 4 (cm #)

MomeHT MHepL 1 nonepevyHoro ce4eHnd Konbua

YXECTKOCTM OTHOCUTESBLHO OCU, NMPOXOAALLIEN Yepes LIeHTP

TAXECTU nonepeyHoro ce4eHnd KornbLa

(oTHocuTernbHO ocn X — X ), MM 4 (cm#)

PacyeTHbIN 3hdeKTUBHBLIN MOMEHT MHEPLMU PAcYETHOro

NoMepeYHoro cevdeHnst Konblia )ecTkocTn, MM 4 (cm#)

Koa b LIMEHT KOHCTPYKLIMM NIOCKUX AHWULL U KPbILLEK

BespasmepHble KoadhdULMEHTBI

KoadhdmumeHT xecTkocTn obevarikin, NogKpenieHHoN
KOSbLiaMM XKECTKOCTU

KoadbdmumeHT ocrnabneHnsi NNockmx gHULLY, (KpbILLEK)
OTBEPCTUEM

Ky, Ky, Ky,
Kq, K5, K, 55




[NonpaBo4HbIN KO3ULIMEHT

KoadbdmumeHT npuBeneHus pagnyca KpuBU3HbI
AMNMNTUYECKOTO OHULLA

PacueTHasa anvHa umunmHapudeckon obevanku,
YKpenneHHOM KofbLamMu XeCTKOCTH, MM (CM)

PacueTtHasa anvHa rmagkon obedvariku, Mm (Cm)

OhdrekTMBHAS ANMHA KOHNYecKon obevanku, MM (CMm)

OduhekTUBHASA AnNMHa CTEHKN obevariku, y4nTbiBaemas
npw onpeaeneHun 3eKTMBHOrO MOMEHTAa UHEPLMU, MM
(cm)

MpvBegeHHas grvHa, Mm (Cm)

PaccTosiHne mexay ABYMS KOfbLiaMM XXeCTKOCTU MO OCAM,
NPOXOAALLMM Yepes LLeHTP TSKECTU NonepevHoro ceyeHns
Korevw, >XeCTKOCTU, MM (CM)

PaccTosiHue mMexay KpaHUMK KorbLiaMy KECTKOCTU U
cneaylowmmm 3eKTUBHBIMA 3rIEMEHTaMU XECTKOCTH,
MM (CM)

[nvHa npyMbIKatoLEero afemMeHTa, y4uTbiBaemas npu
onpeferneHun pacyeTHom gnuHel { unn L, MM (Cm)

PacyeTHbIn narmbatowmii MOMeHT, H-Mm (Krc-cm)

[onyckaembli M3rnbaroLLmin MOMeHT, H-MMm (Krc-cm)

[onyckaembl M3rnbéaroLLmin MOMEHT 13 YCIIOBUSA
YCTONYMBOCTM B Npegenax ynpyroctu, H-mm (krc-cm)

[onyckaemblil M3rnbéaroLLmii MOMEHT 13 YCIIOBUS
npoyHocT npu & =1, H-Mm (krc-cm)

KoadhdmumeHT 3anaca npo4yHOCTH MO BPEMEHHOMY
COMpOTMBREHNIO (Mpeaeny NPOYHOCTH)




KoadhdmumeHT 3anaca npo4HOCTM No nNpegeny
ONUTENbHOM NPOYHOCTH

KoadhdmumeHT 3anaca npo4yHoCcTW No npegeny
nonsyyecTu

KoadgpmumMeHT 3anaca npoYHOCTH Mo npeaeny TeKy4ecTu

KoadhdmumeHT 3anaca ycTon4ymBocTHr

PacueTHoe BHYTpEHHEee N30 bITOYHOE UIn HapyxHoe

AaBnexue, MMa (krc/cm2)

OKBMBarneHTHOE JaBrieHne npu Harpy>eHnn oceBblM

ycurnvem, MMa (krc/cm2)

OKBVBareHTHOE AaBreHNE NPU HarpyxeHnn n3rmbaroLLym

mMomeHToM, MlMa (krc/cm< )

JonyckaeMoe BHyTpeHHee M3GbITOYHOE UMM HapyXHOe

Aasnexue, MMa (krc/cm2)

,D,OI'IyCKaeMOG HapyxHoe aBJieHne 13 ycroBsus

YCTOMYMBOCTU B Npeaenax ynpyroctu, MMa (krc/cm2)

[onyckaemMoe HapyxHoe AaBrneHue U3 yCrosusi MPOYHOCTH

npu @ =1, MMa (krc/cm=2 )

[onyckaemoe BHyTpeHHee U3bbITOMHOE AaBreHVe NN
HapyxHoe, onpeaensieMoe 13 yCroBus NPOYHOCTUN NN
YCTONYMBOCTM BCeN ob6evalkm (C KonbLamm KeCTKOCTH),

MMa (krc/cm 2)

JonyckaeMoe Hapy»xHOe [laBlEHNE U3 YCIIOBMS
YCTOMYMBOCTY BCEN 06eYalik (C KonbLLamum XeCTKOCTH) B

npegenax ynpyrocTtu, MMa (krc/cm2)

[onyckaemMoe HapyxHoe AaBrneHue U3 yCcroBusi MPOYHOCTH

Bcei obeyvanku npu ¢ =1, MMa (krc/cm 2)
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[onyckaemoe BHyTpeHHeE N3bbITOYHOE JaBMEHNE Ui
HapyxHOe, onpenernsiemMoe 13 yCoBus NPOYHOCTU UK
YCTOMHMMBOCTM 0bevankmn mexay ABYMSi COCEAHMMMU

KosbLiamm xecTkocTu, MMa (krc/cm2)

JonyckaeMoe nonepeyHoe ycunme 13 ycrosus
yCTOMYMBOCTM B Npeaenax ynpyroctu, H (krc)

[Jonyckaemoe nonepevyHoe ycunve us ycroBusi NPO4YHOCTH
npu @ =1, H (krc)

Pac4yeTHoe nonepeyHoe ycunue, H (krc)

PaBHoaencTBytoLas BHYTPEHHEro AaBMNEHNS Ha OHULLE
(kpbILKy), H (krc)

[Jonyckaemoe nonepeyvHoe ycunue, H (krc)

Paguyc KpvBU3HbI B BEPLUMHE OHULLA NO BHYTPEHHEN
MOBEPXHOCTU, MM (CM)

BonToBas Harpy3ka, H (krc)

Peakuwus npoknagku, H (krc)

MuHMManbHoe 3HavyeHue npenena Teky4ecTu npu

pacyeTHoi Temnepatype, MMa (krc/cm2)

MvHMManbHOe 3Ha4YeHVe Npeaena TeKy4ecTy npm

TemnepaTtype 20 °C, MMa (krc/cm2 )

MUHMManbHOe 3Ha4YeHWe YCIIOBHOTO Npeaeria TeKy4ecTu
MpW pacyeTHON TemnepaType (HanpsbkeHre, Npy KOTOPOM

ocTaToyHoe yanmHeHve cocTasnset 0,2%), MMa (krc/cm 2

)

MuHUManbHoe 3Ha4YeHne YCINOBHOIO npenerna Teky4ecTu

npu Temnepatype 20 °C, Mla (krc/cm2)

MuHMManbHOE 3Ha4YEeHNEe BPEMEHHOIO COMNPOTMBIIEHUS
(Mpegena NpoYHOCTU) NpKU pacyeTHOW TemnepaType, Ma

(krc/cm2)

[rl2




CpeaHee 3HadeHve npeaena AnuTersHoOM NPOYHOCTM 3a

103 4 npu pacyeTHol TemnepaType, Ma (krc/cm2)

CpeaHuin 1%-Hbit Npegen nonaydectvt 3a 10> npu

pacueTHoi Temnepatype, MMa (krc/cm2)

MuHUMarnbHoe 3HaYeHue YCIoBHOrO npeaena Teky4ecTu
npv pacyeTHON TeMnepatype (HanpsbkeHue, Npy KOTOPOM

0CTaTo4HOE YANMHEHME cocTaBnseT 1%), MMa (krc/cm 2)

BHyTpeHHU paguyc oT6OpPTOBKM KOHMYECKOM 0beyankm
(AHUWA), MM (cm)

Paawnyc BbITOYKM, MM (CM)

HapyxHbin paguyc ot6opToBKM TOpochepnyeckoro
OHMWA, MM (CM)

McnonHutensHas TonwmHa cTeHkn obevanku, MM (CM)

McnonHutenbHas ToMNLWWHA CTEHKN KOHUYECKOo obevariki,
MM (CM)

TonuwHa KpbILLKU B MECTE YNIIOTHEHWS, MM (CM)

PacyeTHasa TonwpmHa cTeHku obevanku, Mm (Cm)

PacueTHas TonwmHa CTEHKN KOHUYECKON obeYanku, Mm
(cm)

PacyeTHasa TonuwmHa cTeHkn gHnwa (KpbILWKK) unm
nepexoHON YacTu KOHMYecKon obevankm, Mm (CM)

PacueTHasa TonwmHa CTEHKN NePEXOAHON YacTun
obeyariku, MM (CM)

McnonHutenbHas TonLMHa CTEHKU TopouaansHoro
nepexofa KoHu4eckom obeyankm, Mm (Cm)

VcnonHutenbHasa TOnWMHa CTEHKW NOSIOroro KOHNYeCKoro
OHnwa, MM (Cm)

min

p1,010°

Ey10

K1
51

B

Sgp




PacueTHas TonwymHa CTEHKN NEPEXOaHON YacTu C
TopovaanbHbIM NepexogoM, MM (CM)

PacuyeTHas TonwyHa norororo AHULLIA, MM (CM)

OddeKTUBHLIE TONMLLMHBbI CTEHOK NEPEeXoaHON YacTu
obeyvaek, Mm (CM)

McnonHutensHas TonWwmHa CTEHKU AHULA (KPbILLKW) Unn
nepexoaHon YacTu KOHNYecKon obevanku, Mm (Cm)

VMcnonHutensHas TonwmHa CTEHKU NEPEXOHON YacTu
obevariku, MM (cm)

TonuwHa KpbILLKW BHE YNIIOTHEHWS, MM (CM)

TonwwmHa yToHeHHOM YacTu OHULWA B MeCTe KOSbLLEBON
BbITOYKW, MM (CM)

LLnpuHa nonepevHoro ceveHns KornbLa >XeCTKOCTU B
MeCTe ero npmBapku Kk obevarike, Mm (CM)

Hecyuias WwmpuHa KorbLeBOro CBapHOro LBa, MM (CM)

MonoBuHa yrna pacTeopa Npu BEPLUMHE KOHUHYECKOW
obeyvariku, rpag.

KoadpdmumeHTs! hopmbl

MNonpaBo4HbIA KOIPPULMEHT K JonycKaeMbliM
HanpPsPKEHNSIM

(5],
OTHOLLEHWe JonycKaeMblX HanpsXXeHWi ﬂ_
ol !

[MOKOCTb 3nemeHTa

[lonyckaemoe HanpshxeHre npu pacyeTHol Temneparype,
MMa (krc/cm2)
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Honyckaemoe HanpsikeHne npu Temnepatype 20 °C, Mla

(krc/cm2)

,El,onyCKaemoe HanpsaxeHne and KonbLua XeCTKOCTU Npu

pacueTHoi Temnepatype, MMa (krc/cm2)

[lonyckaemoe HanpsikeHve AN NepexofHbIX YacTen
obeyaek (LUNMHOPUHECKUX U KOHUYECKMX) NPU pacyeTHOA

Temnepartype, Ma (krc/cm2)

MakcumanbHas cymma AnvH Xop4 OTBepCTU B Hanbornee
ocrnabfieHHOM AuaMeTparnbHOM CEYEHUN SHULLA U
KPbILLKKX, MM (CM)

KoahdmumeHTbI MPOYHOCTM CBapHbIX LLBOB

KoadhdmLmeHTbl NPOYHOCTU CBapHbIX LLBOB B
TopocdepuUYEeCcKnx gHULLAX (B 3aBMCMMOCTH OT
pacnonoxeHus)

KoadhdmLMeHT NpoYHOCTU CBaPHbIX LLBOB KOMbLa
XECTKOCTU

Koadp1LMEHT NPOYHOCTM NPOAOIILHOMO CBApPHOIO LLBA

PacyeTHbIN k03(hdmuMeHT NPOYHOCTM CBapHOTO LIBa

Koadp1LMEHT NPOYHOCTM KOMbLIEBOIrO CBApPHOIO LLBa

Koa 1L MEHT NPOYHOCTM MONEPEYHOro CBapHOTO LLBA
ANS YKpennsioLLero KonbLua

KoabdmumeHTbl CHUXeHUS AonycKaeMblX HanpsiKeHWI
npv pacyeTe Ha YCTONYMBOCTb:

- N3 yCIioBUA MECTHOM yCTOVI‘-IVIBOCTI/I npu 0CeBOM CXaTun

- N3 yCIoBUA obLwen yCTOIZ‘-II/IBOCTVI npu oCceBOM CXaTun

- N3 yCIioBUA MeCTHOM yCTOVI‘-IMBOCTVI npu n3rmde
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MPUNOXEHME 6. (Monpaska).

NMPUMEYAHUA oYM "CTAHOAPTUHO®OPM™

1 MHdpopmauMoHHbIe AaHHble. CCblioYHble HOPMaTUBHO-TEXHUYECKME OOKYMEHTbI:
[OCT 24756-81. Ha tepputopumn Poccuiickon ®epepaunn genctesyet TOCT P
51273-99.

2 B wvHdopmauunoHHoMm ykasatene "HauuoHanbHble cTaHgapTbl" onybnmkoBaHa
nonpaeka N 4-2005

Kk TOCT 14249-89 Cocyabl n annapatl. HopMbl M meToabl pacyeTa Ha
npoyHocTs [cMm. U3pnaHue (anpenb 2003 r.) c nonpaBkon (MYC N 2-97)]

B kakom mecTe HaneuaraHo JomkHo ObITb

MoanyHKT 4.2.4.
dopwmyna (74)

OnNEKTPOHHbIN TEKCT LOKYMEHTA
nogrotoeneH 3A0 "Kogekc" 1 cBepeH no:
odmumansHoe n3gaHve

M.: CtaHgapTuHdopm, 2008
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