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MNpepucnosue

1 NOArOTOBNEH depepasibHbIM rOCYyAapCTBEHHBIM YHUTAPHLIM NpeanpusaTuem «Bcepoccuiicknii Ha-
YUYHO-MCCNefoBaTeNbCKUA MHCTUTYT cTaHAapTv3aunm u ceptudukauun B MalumHocTpoeHnm» (BHUMHMALLY
Ha OCHOBe COGCTBEHHOrO NMepeBOAa Ha PYCCKWI A3bIK aHr105A3bIYHOW BEPCUMM eBPONelickoro craHjapTa, yka-
3aHHOro B NyHkTe 4

2 BHECEH TexHuuyeckum komuTeToM no ctaHgapTtusauuun TK 244 «O6opyposaHue aHepreTuyeckoe
cTaunoHapHoe»

3 YTBEPX/[EH VI BBEAEH B JENCTBUWE Mpukazom ®eaepansHOro areHTcTea No TEXHNYECKOMy pe-
rySIMpoBaHnI0 U MeTposiormm ot 8 Hosbpsa 2017 r. No 1711-cT

4 HacToswmii ctaHgapT aBnseTca MoANMULMPOBaHHbLIM MO OTHOLLEHWIO K eBponeiickoMy cTaHaapTy
EN 12952-3:2011 «KoTnbl BOgOTpY6OHbIE 1 KOTENbHO-BCNOMOraTesisHoe o6opyaoBaHue. YacTtb 3. KoHCTpym-
poBaHue u pacuet y3/10B, paboTatowux nog gasneHvem» (EN 12952-3:2011 «Water-tube boilers and auxiliary
installations — Part 3: Design and calculation for pressure parts», MOD) nyTem U3MeHeHUsi OTAeNbHbIX dopas
(cnoB, 3Ha4YeHWn NokasaTenel, CCblNI0K), KOTOPbIE BblAeNEHbl B TEKCTE KYPCUBOM.

BHeceHue yka3aHHbIX TEXHUYECKUX OTK/IOHEHWI HanpaB/fieHO Ha y4yeT NOoTpeGHOCTel HauWOHasIbHOW
9KOHOMUKM Poccuiickoii depepanum H/MNn 0CO6EHHOCTEN POCCUIICKOM HaLMOHaNbHOW CUCTEMbI CTaHAapTy-
3auuun.

CeefleHns 0 COOTBETCTBUM CCbIJIOYHbIX HALMOHA/bHbIX CTaHA4apTOB €BPONenckum cTaHgapTam, Ncnosb-
30BaHHbIM B KQ4eCTBE CCbIJIOYHbIX B MPYMEHEHHOM eBPOonenckom cTaHaapTe, NpuBeAeHbl B AONO/THUTENIbHOM
npunoxeHun A

5 B3AMEH IOCT P 55682.3—2013/EN 12952-3:2011

MpaBuna NnpMMeHeHNs HacTOSILLEr0 CTaHAapTa ycTayloB/eHbl B cTaTbhe 26 defepanbHOro 3akoHa
oT 29 uioHA 2015 r. Ne 162-93 «O cTaHgapTu3auum B Poccuiickoin depepaunm». VMIHhopmauus 06 ms-
MEHEHMAX K HacTOosILLeMy CTaHaapTy Ny6AnkyeTCs B eXerogHom (No cocTOosAHMI0 Ha 1 AHBaps TekyLero
roga) MHopMaLMoHHOM yKasaTene «HauumoHanbHble CTaHaapThi», a oUUNabHbIA TEKCT U3MEHEeHWi
M NONpPaBOK — B €XeMeCcsYHOM WMH(OPMaLMOHHOM yKasaTene «HaunoHanbHble cTaHhapThi». B cnyyas
nBpeLlwoTpa (3aMeHbl) NN OTMEHbI HACTOALLEr0 CTaHjapTa cCooTBeTCTBYyLee yBeJoMaeHne 6yneT
ony611MKoBaHo B 6/1mxkalileM Bbinycke MHGOPMaLMOHHOIO yka3aTensa «HauuoHanbHble cTaHgapThi». Co-
0TBeTCTBYyWLWAaa MHopMaums, yBeAOMIEeHNEe U TeKCTbl pasMelialnTCcAa Takko B MHOPMAaLMOHHOW
cucTeme o6LLero nonb30BaHUs — Ha oduLmanbHOM caliTe ®PefepasibHOro areHTCTBa N0 TeXHUYeCKoMy
perynmpoBaHnio U MeTponorun B ceTn MHTepHeT (Www.gost.ru)

© CraHgapTtuHdopm. 2017

HacToswwuii ctaHAapT He MOXeT 6biTb NOTHOCTBIO UMM YACTUYHO BOCTPOM3BEAEH, TUPAXMPOBaH U pac-
NPOCTPaHEH B kKaYecTBe OhULMaNbLHOTO N3aaHus 6e3 paspeLueHnst defepanbHOro areHTCTBa N0 TEXHUYECKO-
My PerysiupoBaHuio 1 MeTposiorum
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BBepeHne

Cepusi HauMoHasbHbIX cTaHaapToB FOCT P 55682, rapMOHU3UpoOBaHHas C cepueil eBponenckux cTaH-
paptoB EH 12952. cocTouT M3 cnefyowmux Yactei, o6beanHEHHbIX Noj o6WmM HasBaHneMm «KoTnibl BoAo-
TPy6HbIE 1 KOTeNbHO-BCMOMOraTe/ibHoe 060pyAoBaHNe»:

- YacTtb 1. O6Lme nonoxeHus;

- YacTb 2. MaTtepuanbl Ans geTtaneil koTnoB, paboTalowmx nog AaBneHnem, n Ans BcnoMoraresbHbIX
YCTPOWACTB;

- YacTb 3. KOHCTpyMpoBaHue 1 pacyeT y3/10B, paboTalLmnx Nog AaBleHNEM;

- YacTtb 4. PacueT B npoLecce aKcnayartauuv npejrnonaraemoro cpoka ciyxobbl kotna;

- YacTb 5. KOHCTPYKTMBHOE MCMOSIHEHNE 1 TEXHOIOMMA NPOV3BOACTBA YacTel KoTna, paboTatoLmx nog
fasneHvewm;

- YacTb 6. KOHTpPO/b 1 MUCNbITaHUA B NpOLEecce U3roTOB/EHUS, AOKYMEHTaUMa U MapkupoBka 4acTtei
koTna, paboTatLlmx nog gaBneHnem;

- YacTtb 7. TpeboBaHus K 060py0BaHUIO 415 KOT/OB;

- YacTtb 8. TpeboBaHuA K TO/IKAM KOT/M10B, paboTaloLlWwmX Ha XUAKNX U ra3006pasHbIX Tonnsax;

- YacTb 9. TpeboBaHuMs K TOMKaM KOT/10B, paboTatoLmX Ha NblaeyroibHoM TONvBe;

- YacTb 10. TpeboBaHMA K 3aLMUTHLIM YCTPOCTBAM OT NPEBbLILLIEHNSA AONYCTUMOrO AaBNEHNS;

- YacTb 11. TpeboBaHWs K OrpaHNuUTENIbHBIM YCTPOCTBAM KOT/I0B U KOTE/NbHO-BCNOMOraTeibHoro 060-
pyfoBaHus;

- YacTb 12. TpeboBaHMA K KauecTBy NuUTaTeNIbHON W KOTENbHOW BOAbI;

- YacTtb 13. TpeboBaHuA K yCTaHOBKaM ra3004UCTKM;

- Yactb 14. TpeboBaHNsA K ycTaHOBKaM OYUCTKM AbIMOBbIX Fa30B OT okcmAoB aszoTta (DENOX). npumeHsito-
LLMX CXVKEHHbIi aMMuak 1 BOAHbIA pacTBOP amMmMuaka;

- Yactb 15. MNpuemMoyHble UCMbITaHNS;

- YacTb 16. TpeboBaH/sA K TOMOYHbIM YCTPONCTBAM KOT/IOB CO C/I0EBbIM CXWIaHMEM WU CXKUTaHnem B
kunswem (NCeBA0OXMKEHHOM) C/I0e TBEPAOro TONMBa,;

- YacTb 17. PykoBogsuiee ykasaHue Mo nMpuB/eYEeHN0 He3aBNCUMOI OT U3rOTOBUTENA WMHCMEKTUPYHO-
el opraHusauuu;,

- YacTtb 18. PyKoBOACTBO MO 3KCnyatauuun.

XOTA yKasaHHble Bbllle YacTu cepun CTaHAapTOB MOXHO MCMNOMb30BaTh KaXAY0 OTAE/bHO, BCe YacTu
ABNATCA B3aMMOCBA3aHHbIMU. pU KOHCTPYMPOBAHWM U U3FOTOB/IEHWM KOTMI0B MOTPebyeTCcs npuMeHeHue
HeCKO/bKNX YacTeil 0[HOBPEMEHHO C Lie/Ibio YJ0BNETBOPEHUSI BCeX TpeboBaHuii cTaHAapTa, 06beANHEHHbIX
06LWKMM HanMmeHoBaHneM «KoTnbl BOAOTPYGHbIE U KOTENIbHO-BCNIOMOraTeibHoe 060pyoBaHme.

MpumeuvaHne 1— Yactn 4 n 15 He TpebyloTcs Ha aTane NPOEKTUPOBAHUSA, N3TOTOB/IEHUSA U MOHTaXa KoTna.

HacTosAwuii cTangapT SBAAETCA OfHUM U3 OCHOBOMONArawwmx HOpMaTVBHbIX AOKYMEHT OB, BXO-
4AWmMX B foKasaTeNbHyo 6a3y, NoATBepxXAaloLyo aelicTBre TexXHUYecKoro pernameHTa TaMOXeHHOro
coto3a «O6opypoBaHue. paboTatollee Noj N36bITOUHLIM JABIEHNEM.

MyHKTbI HACTOALLEro cTaHjapTa OTBeyatoT Mo CyLecTBy TpeboBaHNAM No 6€30MaCHOCTU UN WHBIM MO-
noxeHunsam «MpegnucaHnini No 060pyA0BaHNI0 BbICOKOTO faB/IEHUS...».

NMpumeyaHne 2 — Kusgenuo (M3nennsm) MoryT NPUMEHSATLCS U NHbIE HOPMATUBHbIE [JOKYMEHTbI, OT/INYHbIE
oT «lpefnucaHuii...», €C/M OHU He BbIXOAAT 3a PaMXU HACTOSILLEro CcTaHAapTa.

MyHKTbI HACTOALLEro CTaHAapTa, ykasaHHble B HWXecneaytowwei Tabnuue, cnyxar B NoAAepXxKy OCHOB-
HbIM TpeGoBaHWsSM Mo 6e30MacHOCTU AOKYMeHTa «[peanucaHnsi No 060pyA0BaHNI0 BbICOKOTO fABMEHNUS...».

Ta6nuua — ConocTas/ieHne NOMOXEeHWA HACTOALLEro cTaHgapTa ¢ nofoxeHusMu «Mpegnucanuii No 060py[0BaHNIo
BbICOKOTO 4AB/IEHUS...» B OTHOLIEHWM KOHCTPYWPOBAHUS M pacyeTa y3/0B BbICOKOTO AaB/EHUS AN BOLOTPYGHbIX
KOTNOB

[MyHKTbI 1 cOYEeTaHUsA NYHKTOB Mpepnucanne TexHuue-
CopepxaHue
HacToslero crtaHgapra ckoro pernameHTta Ne XXX

OT1 5.1 no 5.9 BKNOYNTENBHO PacyeT ¢ ucnonb3oBaHWem nNOAXOAALWUX
MHOXunTENen
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Mpogomkexne Tabnnubl

TIYHKTbI 11 COYETaHNS NYHKTOB
HaCTOSILLEro CTaHaapTa

OT 6.1 no 6.3 BKNOUNTENLHO
BHyTpeHHee pgaBneHue: 5.2 — 1-it ab3ay. 7.1.
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11.3, 12.1.12.2. npunoxeHune A: BHeELLHee faB-
nexve: 5.6.3
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5.7.2(a), 7.3

5.3
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5.8. 7.1.2. 10.2.1.1. 13, npunoxeHune A A3.
npunoxexHve B
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noxexune A. npunoxexune B

121

6.1.6.2.6.3. 84
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MpeanucaHne TexHuye-
Copepxarie ckoro pernamerTa Ne XXX
KoathdhnumeHTbl HaeXHOCTV U rpaHuLib

BHyTpeHHee/BHelLHee AaB/eHns

Temnepatypbl okpyxatoLieit cpegbl 1 pa-
6oyvas

CraTnyHoe faBfieHne n maccoBoe coaep-
XaHue

BeTpoBasi Harpyska 1 3emneTpsiceHus

PeakTuBHbIe CU/bI 1 MOMEHTbI OT OCHACT-
KN U T N

Kopposus, 3po3us, ycTanocTs u T. f.

OfHOBpeMeHHoe feiicTBNe Harpy3ok

PacueT gns agekBaTHO MPOYHOCTW [ON-
EH OnupaTbCsl Ha YUC/IEHHblE MEeTofbl
pacueTa

PacueTt ¢ ncnosnb3oBaHMeM 3KCMepuMeHTa

XapakTep 0TKa3oB ¥ KO3 (ULNEHTbI Ha-
AeXHOCTU

MpumeHsieMble MeTOAbl pacyeTa: pacyeT
no copmynam

PacueT no aHanusy

[aBneHne gns pacueta

Temnepatypa v rpaHvubl 4ns pacueTa
KomGuHauum aaBneHus u TemMnepaTypbl

MakcumanbHble HanpsikeHust U KOHLEH-
Tpaums HanpshkeHui

TexHudecknii npegen NpoyHOCTW.'Mpegen
TeKy4ecTu

MpeAen pacTsXeHUs Ha NPOYHOCTb
Pa3pbiBHOE HanpshXeHne nonsyyecTu
YcTanoctb

Mogynb ynpyrocTtu

Mnactuueckas gecopmayms
YpapHasi BA3KOCTb

KoadbhnumeHTbl coegmHeHmns
Bonpocbl cTabunbHOCTH

McnbiTaHne AaBieHnemM
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TIYHKTbI 11 COYETaHNS NMyHKTOB
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Bce oTHOcsIWMeCA K Aeny NyHKTbI, 3@ UCKYe-
Huem 11.2.4
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Bce oTHOCSLWMECS K Aeny NYHKTbl

CopepxaHvie

PacueT gnsa npoeepku 6e3 npn6opos
Cnoco6bl NPOBEPKM U3HYTPU BPYUHYIO
CnuwKoMm y3kuii gocTyn

Coaepxawnecss HOCUTENIM He BpPEAHbI
15 060py0BaHUSA BbICOKOTO aBNeHuUs

Kak m3bexaTb BpegoHOCHbIX 3(h(eKToB,
TO ecTb rMApaB/IMYEcKoro yaapa

PaspelleHne Ha O4UCTKY, MHCMEKTMpOBa-
HWe U T. 4.

Koppo3us 1 nHble xummnyeckne arpeccum

[lo6aBoyHas TONWMHA, NOAYLWKU, Npo-
Knagku u T. n.

deppuTHblE CTaNM — MUHUMYM U3 2/3 oT
Rct unn 5.'12 o1 « T .20

2/3 o1 €Ccnn yannHeHue npesblllaeT
30%

5/6 ot f&,,unun 1/3 ot AT/ ecnu yanuHe-
Hve npesbiwaeT 35 %

HenBrupoBaHHble WNAWN HU3KONErMpoBaH-
Hble NuTble cTann — MUHUMYM u3 10/19
oT RO} mnun 1/3 OrRmg0

deppuUTHblE CTanM — MUHUMYM U3 2/3 oT
Rat unn 5/12 ot AT,20

1.00 gna coefMHEHWA, KOTopble noaBep-
ralotcs nposepke metogamn HPK

0.85 oNns coeANHEHWN, kotope e MNOABEP-
raloTcsa CTaTUCTMYECKO npoBepke MeTo-
famun HPK

Mpoure napameTpbl COEAMHEHMUS, KOTO-
pble cnegyeT paccMoTpeTb

FOCT P 55682.3—2017

MpeanucaHne TexHuye-
ckoro pernamerTa Ne XXX

Cob6niofieHne Tpeb6oBaHWit ykazaHHbIX NyHKTOB 6Y/ET B TO Xe BpeMsi 03HayaTb BbiNosHeHWe Tpe6oBa-
HWIA MO TexHuKe 6e30MacHOCTM, CoAepXallnXca B AOKyMeHTe «lpeAnucaHns no 060pyA0BaHMI0 BbICOKOTO

[aBNeHNs...», CBA3AHHbIX U AeACTBYOLUX COBMECTHO C UHBIMW NpeanucaHusiMu Poccuiickoii degepauuu.
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FOCT P 55682.3—2017
(EN 12952-3:2011)

HAUWOHANbHBIA CTAHAOAPT POCCUMNCKOWN OSGEAQEPALUNMN

KOT/ibl BOAOTPYBHbIE
N KOTE/IbHO-BCNMOMOTATE/IbHOE OBOPY4OBAHUE

YacTb 3
KoHcTpynpoBaHue n pacyeT y3/10B, paboTalwwnx nog aBneHmem

Water-tube boilers and auxiliary installations. Part 3. Design and calculation for pressure parts

[arta BeegeHna — 2019—01—01

1 O6nacTtb NpUMeHeHus

HacToawmin ctaHgapT ycTaHaBnuBaeT TpeboBaHMsA K KOHCTPYKTUBHOMY MCMOMTHEHWNIO U TEXHOMOMMMN U3-
roTOBMEHNS BOAOTPYOHLIX KOTNOB, onpeAeneHne KoTopbix npuoantcsa B FOCT PEH 12952-1.

2 HopmaTuBHbIe CCbI/IKK

B HacTosiLem cTaHJapTe UCMOMb30BaHbl CCbISIKM Ha cnefyowmne HauoHaslbHble CTaHAapTbl:

FOCT P 55682.2—2013 (EH 12952-2:2011) KoT/nbl BOAOTPYOHbIE M KOTENbHO-BCMIOMOraTenbHoe
o6opypoBaHue. YacTb 2. MaTepuansl 4na AeTanei KOTn0B, paboTarlmnx Nog AaBNeHNEM, 1 4715 BCMOMO-
raTenbHbIX yCTPONCTB

FOCT P 55682.4—2017 (EH 12952-4:2011) KoTnbl BoAOTpPY6GHbIE M KOTENbHO-BCNIOMOraTe lbHOe
o6opygoBaHue. YacTb 4. PacueT B npouecce akcnayaTauun npeanonaraemMoro cpoka ciyxobl Kotna

FOCT P 55682.5—2017 (EH 12952-5:2011) KoT/nbl BOAOTPYOHbIE U KOTENbHO-BCNOMOraTe/lbHoe
obopygosaHne. YacTb 5. KOHCTPYKTUBHOE UCMOMIHEHNE 1 TEeXHOM0rna NPon3BoAcTBa YacTel koTna, pa-
6oTawLWwmnx Noj gasneHmem

FOCT P 55682.5—2017 (EH 12952-6:2011) KoTnbl BOAOTPYOHbIE U KOTENbHO-BCNOMOraTe/lbHoe
ob6opygosaHune. YacTb 6. KOHTpPOsb 1 NCMbITaHns B NpoLecce N3roToB/eHus, JOKYMeHTaumsa 1 MapKkmpoB-
Ka feTanei koTna, paboTawLmx nog AaBneHnem

FOCT P 55682.11—2013IEH 12952-11:2007 KoT /bl BOAOTPY6HblIE U KOTENbHO-BCNOMOraTe/lbHoe
ob6opygosaHue. YacTb 11. TpeboBaHUS K OFpaHMYNT e/IbHbIM YCTPOACT BaM KOT/1a 1 KOTe/IbHO-BCNOMOra-
TenbHOro 060pyLoBaHmns

FOCT P 55682.12—2013JEH 12952-12:2003 KoT /bl BOAOTPY6HbIE U KOTENbHO-BCNOMOraTe/lbHoe
obopygosaHue. YacTb 12. TpeboBaHWA K KaueCTBY NMTaTe/IbHOW 1 KOTe/bHOW BOAbI

FOCT P EH 12952-1—2012 KoT/nbl BOAOTPYOHbIE M KOTENbHO-BCNOMOraTeflbHoe obopyfoBaHve.
YacTb 1 O6LLme nonoxeHus

NMpumeuyaHue — TMlpn NONbL30BAHNM HACTOSILLMM CTAHAAPTOM LieN1ecoo6pasHo NPOBEPUTL AeliCTBUE CCbINIOY-
HbIX CTaHAaPTOB B MH(OPMALMOHHOI cucTeMe 06LLero nosb3oBaHus — Ha oguuManLHOM caiite ®efepanbHOro areHT-
CTBa N0 TEXHUYECKOMY PETY/IMPOBAHUID U METPOJIOTUN B CETW VIHTEPHET MM MO EXETOLHOMY WH(OPMALMOHHOMY yKasa-
Teni «HauuoHanbHble CTaHAAPTbI», KOTOPbIA ONYGAMKOBAH MO COCTOSIHWIO HA 1 iHBaps TekyLlero rofa, U no Bbinyckam
eXeMeCcAYHOro MH(HOPMaLMOHHOIO yKasaTens «HaumoHanbHble CTaHAAPTbI» 3a TeKYLWiA rog. ECNu 3aMeHEH CCbINIOUHbIA
CTaHAapT, Ha KOTOpbIii faHa HeAaTMpOBaHHAs CCblfika, TO PEKOMEHAYETCs UCMOMb30BaTh AeCTBYIOLLYI0 BEPCUI0 3TOrO

M3paHve oduymansHoe
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CTaHAapTa C yY4eTOM BCEeX BHECEHHbIX B AaHHYH0 BEPCUIO M3MEHEHMIA. EC/v 3aMeHEeH CChbIOUHbIN CTaHAAPT, Ha KOTOpbI
[laHa 1aTypoBaHHasi CCbU/Ika, TO PEKOMEH/YETCS! VCMO/b30BaTh BEPCUIO 3TOT0 CTaHAAPTa C YKasaHHbIM BbILLE FOfoM YT-
BepXAeHUs (NpuHsTUs). ECNM nocne yTBEPXAEeHUs! HACTOSILLEro cTaHAapTa B CChUIOUHbIA CTaHAapT, Ha KOTOpbIi faHa
[aTVpOBaHHas CCbUTKa, BHECEHO U3MEHEHME, 3aTParvBatoLLEee MOOKEHWE, Ha KOTOPOE AjaHa CCbIKa, TO 3TO MOJIOKEHNE
peKoMeHZyeTCsl NPYMEHsITb 6e3 yueTa JaHHOTO M3MeHeHWsl. EC/M CCbUIOuHbIN CTaHAapT OTMEHeH 6e3 3aMeHbl, TO Mosio-
XEHe, B KOTOPOM AaHa CCbITKA Ha HEro, PEKOMEHYETCS MPUMEHSITL B YaCTV, He 3aTParvBatoLLEei 3Ty CCbUTKY.

3 TepMUHbI 1 onpegeneHns

B HacTosilwem cTtaHgapTe npuMeHeHbl TepMuHbl no FTOCT P EH 12952-1.

4 O603HAYEHNA 1 COKpallleHNs

B HacTosiLem cTaHgapTe NpMMEHEeHbl YC/I0BHble 0603HayYeHns no FOCT P EH 12952-1. Ta6nuua 4-1.

OnpegeneHust AONONHUTENBHbIX TEPMUHOB U YC/IOBHbIX 0603HAaYeHW NPUBELEHbI B C/lydae Heobxoau-
MOCTU pa3bsCHeHMe cneLmgrnyeckoro TekcTa.

CnepfyeT OTMETUTb, YTO B HEKOTOPbIX C/lyYyasx OANHAKOBLIN AOMNONHUTE bHbIA CUMBOT MOXET 6GbITb UC-
Nnofib30BaH B pPasHblX ypPaBHEHUAX C pasHbIM 3HAYEHWEM; B 3TUX OCOObLIX CAyYasax AN KaX[O0ro ypaBHeHUs
yKa3aHOo 3HauyeHue Takoro cumBosa.

5 O6ume NonoxeHns

5.1 Uenn n 3agauu

Y3nbl BbICOKOTO AaBMEHUS BOAOTPYOHbLIX KOTMIOB AO/MKHbI ObiTb CKOHCTPYMPOBaHbI B COOTBETCTBUM C
Tpe6oBaHMAMM HacTosALLero cTaHgapTa. OkoHYaTelbHY0 hOpMy KOHCTPYKLMM HEOBXOAMMO BOCNPOVN3BOAUTL
B BUAE YepTexeii 1 cneumdukalmii Ans Toro, 4To6bl rapaHTMPOBaThL HAAMEXaLlee UCMOIHEHNE KOHCTPYKTUB-
HbIX Tpe6oBaHuii B NpoLecce M3roToB/IEHUSI U BO BPEMS NPOBEPOK.

5.2 Pasmepbl y3/10B, NpefHa3HauYeHHbIX A8 paboTbl Noj AaBneHueM

TonwmMHa CTEHOK U UHble pa3mepbl Y3108, paboTaowmux nog AaBneHmem, omMKHbl 6bITb 4OCTATOUHbIMU
ANs TOro, YTO6bI BblAEPXMBATL pacyeTHOe AaB/ieHNe, KOTOPOEe pa3BMBAETCSA NPU pacyeTHol TemnepaTtype BO
BpPEMS BCEro Cpoka Cry)6bl KOHCTPYKL MU, YTO cnefyeT onpeAensaTb B COOTBETCTBUM C NOSIOXEHNAMN HACTOS-
Lero ctaHgapTta npu ycsioBuu, YTO UCNONb3YHOTCA MmaTepuansl cornacHo FOCT P 55682.2.

KOHCTpyKUWMIO MoA, Harpy3ku, UCTOUYHUKM KOTOPbIX NEPEYUCIEHbI HUXE, CieflyeT paccunTbiBaTb COr1acHo
TpeboBaHMAM HacTosLero cTaHjapra:

a) usrnb 6apabaHa nnu KossiekTopa nof Bo3feincTBUeM CO6CTBEHHOIO BECA U HaslaraeMblx Harpysok;

b) MeCTHble Harpy3ku Ha 6apabaH OT 3/1IEMEHTOB OMOPbI;

C) TemnepaTypHble HaMpPsHXKEHUS 1 MOMEHTbI, BO3HMKAKOLL e BHYTPY KOHCTPYKLUN, @ Takke B pesynbTarte
TEPMUYECKOTO pacliMpeHmns NpucoeanHeHHbIX TPyb6onpoBoAos;

d) MecTHble Harpy3ky Ha Tpy6bl OT KOHCTPYKLMOHHbIX 3/1EMEHTOB YCUNEHUS;

€) BbICTpblE U YacTble NepeMeHbI AaBNeHNs 1 TemnepaTypbl.

Cnoco6bl pacyeTa HanpskeHWi, BbI3BaHHbIX BHELUHUMU HArpy3kamu, NpuaoXeHHbIMW K LWTyLepam U K
MecTaM COeUHEHW, NO/MKHbI COOTBETCTBOBATH [1].

MpumeyaHne — Llenb HacTosLLEro pa3sena cCocTouT B TOM. UTOObI AaThb KOHKPETHbIE NMpaBi/ia pacyeTa 06LLyx
chopM Harpysok, AelCTBYHOLLMX 0BbIMHO Ha Y3/bl KOT/Ia, ¥ OCHOBHbIE MpaBu/a, Mosb3ysch KOTOPbIMK, MOXHO 6bl10 Gbl
paccunTbIBaTb MHbIE BO3MOXHbIE Harpy3ku. 34ech He JAaeTCs KOHKPETHbIX NMPaBU pacyeTta A/ Harpy3ok, He nognajao-
LUMX MoA NPUBEAEHHDIN BbILLE NEPeYeHb a)—e).

PaccmaTtpuBaeMble npaBuia pacyeta paccuuMTaHbl Ha NPUMEHeHMEe K pacyeTy KOT/1I0B YTBEPXAEHHbIX
KOHCTPYKLMWIA, KOTOpble YCTaHaBNMBAIOT U 3KCNyaTUPYHOT Tak. Kak 3TO NpeAyCMOTPEHO MHCTPYKLUAMU U3ro-
TOBUTENSA.

Pa3smepbl y3108B, paboTalolmx Nog fasieHneM, fOMKHbl ONpefensATbCsa U3 KOHKPETHOro aHanmsa, ecnm
OHW He BK/THYEHbI B HACTOALLMI CTaHAApT, a Takke ec/iM UMelT MecTo HecTaHA4apTHbIe YC/I0BUS, TakMe Kak:

0 Heo6bl4YaliHO BbICOKas KOPPO3MOHHAs aKTUBHOCTb MPOAYKTOB CropaHus;

[) o4YeHb BbICOKOE AaBfieHne NPoAYyKTOB CropaHus;

h) HegocTaTouHaa nogava BOAbI.
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OTKNOHEHMS OT TPe6OBaHWUI N NOMOXEHU HACTOSALLEro cTaHJapTa Npu UCNob30BaHNW aflbTepPHATUB-
HbIX CNOCOGOB KOHCTPYMPOBAHWUA 1 pacyeTa A0NyCTUMbI, TOMIbKO €C/IM OHW paspeLleHbl, Npu 3TOM LOJIXHO
6blTb NMOKa3aHo, YTO NPUMEHEHNE YNOMSHYTbIX CNOCOG0OB He NPUBEAET K 0CNabNeHN0 HafeXHoCTH y3na. W3-
roToBMTE/b B CBOEM [OKYMEHTe 0653aH NoApo6bHO onucaTtb BCe YNOMSAHYTbIE OTK/IOHEHNS (CM. Takke NyHKT 7
FTOCTPEH 12952-1).

5.3 MpoOYHOCTb Y3108, NpejHa3HauYeHHbIX AN paboTbl Noj AaBeHnem

MpoYHOCTb Y3108, paboTarLmx Nog AaBNEHNEM, AO/KHA ObITb TaKoM, UTOGLI OHWU MOTN BblAEepPXMBaTb
crnefywLUne Harpysku:

a) BHyTPEHHee [aBrieHue;

b) BEC BCEX 3TUX Y3/10B N UX COLEPXKUMOr0, BEC Pa3MeLLEHHbIX HA HUX 3N1IEMEHTOB U N1H06bIE OT/IOXKEHNS
Wwaka, TOnAMBa, 30/1bl UK NbIY;

C) Harpysku, Bbi3BaHHblE Nepenajamu gaBfieHns rasa, NpoxoAsLiero ckBo3b GOpCyHKU KoTNa, n aasre-
HMe noToKa NpoxoAsLuero rasa;

d) Harpysku, pa3BrBalLLMecs B CTbikax KOT/ia C UHbIMU 3/1IEMEHTaMU YCTaHOBKM.

TaMm. rge 3T0 Heo6X0AMMO, Y3/1bl BbICOKOTO AAB/IEHNS CriedyeT pacCcunTbiBaTb HA BETPOBYK Harpysky, a
TaKkkKe Ha MPOTMBOCTOSIHME Harpyskam OT 3emneTpsiceHus. CnegyeT /i B pacyeT KOHCTPYKLMMK 3aknagbiBaTb
pacueT Ha Takue Harpysku, onpefensieT U3roToBuUTeb.

5.4 AHanuTu4ecknin pacyet

JlonycTiMm pacueT KOHCTPYKLUM MO aHa/InM3y, Takoili pacyeT No3BosisieT 06ecneyunTs He06X0aAUMbIN ypo-
BEHb HAEXHOCTU U YL0BNETBOPUTb HEOGXOAMMbBIM TPE6OBaHUAM, NPEAbAB/ISEMbIM K 3IeMEHTaM.

PesynbTaTbl Nt060ro pacyeta HanpsKeHWii, BbINOMIHEHHOTO A/11 HArpy3oK, KOTopble BO BCEX MOApO6-
HOCTSAIX HE OXBaTbIBAIOTCA YPABHEHUSIMW HACTOSILLErO pasfena, Heo6X04UMO OLEHNBATL C UCMO/Ib30BaHUEM
cuUcTeMbl KpuTepues, NpuBeaeHHo B [1].

5.5 Uuknunyeckasa Harpyska

CunTaeTcs, YTO y3/ibl KOTNa NOABEPralTCa BO3AECTBUIO LIMKMYECKON Harpysku, eC/iv KoTen paccumnTaH
60n1ee yeM Ha 500 LMKIOB X0/I04HbIX NYCKOB. Koraa LMKIMYeckuM Harpy3kam noABepraoTcs y3sbl LUIMHAPY-
yeckoii nnn cchepryeckoii Popmbl ¢ OTBEPCTUSIMU, TO pacyeT JONYCTUMON CKOPOCTU N3MEHEHUSI TeMnepaTy-
pbl V NPOBOAWTCS MO CneayloLeil hopmyne

y; * 550H/mMm2-pc a4 d* -0,5~|-E_ (5.5-1)
M« '®&mm J >Smin

rae pc — mMakcumasnbHoe paboyee faBneHue;
dm — cpegHwii guameTp 060/104KM;

SMM — MUHVMasIbHasA TO/LWMHA CTEHKY,

ns =2, ecnun 060s04Ka LUNNHApUYEcKas win

ns=4. ecnu o6oso04ka chepuyeckas;

aT =4 1an. ecsim ecTb HEKOTOPOE COMHEHNE B TOM. YTO 3TO 3HAYEHME B3ATO C U3JIMLLHUM 3arnacoM, TOUHYI0
BE/IMYNHY CnefyeT BblYMCINTb No rpadunky pucyHka 13.4-5 nnaum no rpadmky pucyHka 13.4-7, a 3a-
Tem 1Cnosb30Bath B pacyeTtax;

Z = 2K mm4/(H c) ecnn maTepuan — depputHas ctasb, unm

Z = 1K mM4/(H c) ecnu matepuan — aycTeHUTHasA IM60 MapTeHCUTHasA cTanb, Uam

0.5
Z* (5.5-2)
Amnicd-nn-e/fM-m)r’

roe a, — TennonpoBOAHOCTb;
Kumlep “ daktop hopmbl;

K' — KoahuLMEeHT KOHLEeHTpauny TemnepaTypHbIX HaMPSHKEHWA;

E — mogynsa tOHra.

N — KO3(P(PULMNEHT TMHEHOTO pacLLUMpPeHns.

a MOXHO B3ATb U3 npunoxenusa D. 3HaueHne Kuwicd Haitu no rpadpmky Ha pucyHkax 13.4-6 nnn 13.4-9.
a 3HayeHune K, — no rpaduky Ha pucyHke 13.4-8.
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Ecnun B pesynbTaTte 3T0ro pacyeTa A1 TeMnepartypbl NONy4nTCa BEIMUMHA, MEHbLUIAS, YeM Tpebyemas Tem-
nepaTypa nNepexofHoro pexvma npu nycke Wav oTpuuartenbHas Be/nymHa, To crefyet o6paTuTbes K 13.4.

[na KOHCTpyKuMK, UCMbITbIBAOLWEN LMKINYECKME Harpysku, ocoboe BHUMaHue cnegyet ob6paTnTb Ha
KOHpurypaumio, Utobbl B HEl HE 0Ka3as0Ch 3/IEMEHTOB, KOTOPbIE Camy CTasin 6bl UCTOUYHMKAMUW HaNPSHKEHWIA
M 4yTOObI Gblsla YBEPEHHOCTb B TOM. YTO HanpshkeHue pacnpefensieTcsi 0THOCUTENIbHO paBHOMEpPHO. M3 30H
KOHLEHTpauuy HanpskKeHuin He criegyeT oToupaTb 06pasubl ANS UCNbITAHWIA.

C y4eTOM YC/OBMWIA 3KCnyaTaumnm KOHCTPYKLMIO HAL0 co3aaBaTb B COOTBETCTBUMN C MMEILLMMUCS AaH-
HbIMM MO KOPPO3WW U YCTaNoCTy.

YpoBeHb MPUMEHSEMOrO HepaspyllalLlero KOHTPO/S AO/DKEH OTBevyaTb MPUHATbLIM KpUTepusam Ans
CBapHbIX LWBOB rNnasHoro 6apabaHa, npusegeHHbiM B FTOCT P 55682.6.

5.6 MNMpoune KOHCTPYKTUBHbIE TpeboBaHusA

5.6.1 O6wme NonoxeHus

B ocobeHHOCTU cnepyeT 06patuTb BHUMaHWe Ha cnepytowmne tpeb6osaHma TOCT P 55682.5 n TOCT P
55682.6:

a) KOHCTPYKUMSA A0/MKHA ObiTh Takoi, Y4To6Gbl ee MOXHO 6bl10 U3roTaB/AvMBaTb U CBapuBaTb B COOTBET-
cTBuK ¢ TpebosaHusamu FTOCT P 55682.5 n npoBepsiTb B cOOTBETCTBMM € TpeboBaHuamm TOCT P 55682.6',

b) TaMm. rae ucnosib3yeTcs TEXHONOMMUA CBAPKM C YaCTUYHBIM NPOBAPOM, ry6uHa NPoOTOYKK, onpeaensio-
Las Be/IMYMHy nNpoBapa, Ao/hkHa OblTb yKasaHa Ha yepTrexax;

C) CBapHble LLIBbl, COeMHSAIOWME WTYLepa, WNUAbKA U 3M1EMEHTBI onop ¢ 6apabaHoM 1 KONNEKTOPOM,
He A0/MKHbI BK/OYaTh KOMOGUHALMI0 U3 (hepPUTHON 1 ayCTEHUTHOW cTanei;

d) TpeboBaHMs K BbINOSIHEHUIO U KAa4YeCTBY CBapKM LUTyLEepoB ¢ 6apabaHamu 1 Konaekropamu, coeau-
HEeHHbIMK 6e3 yyeTa BHeLLHeli Harpy3sku, AO/KHbI COOTBETCTBOBATbL MyHKTY 9.3 FTOCT P 55682.5;

e) TpeboBaHMA K BbINOSIHEHUIO 1 KAYECTBY CBAPHbIX COeMHEHUI Tpy6 ¢ 6apabaHaMmn U KOMIIEKTOpPaMMu,
COeAuHeHHbIMN 6€e3 yyeTa BHELLHel Harpysku, fO/KHbI COOTBETCTBOBaTb NyHKTY 9.4 TOCT P 55682.5;

f) cobntoaeHne akcnayaTaumoHHbIX OrpaHUUYeHUn ANst NATLIX KanaHoB Y (OUTUHIOB;

[) B Tex cnyyasix, Korga gonyckaetcs nposefeHue BbI6opoyHoro HPK cBapHbIX LWBOB B COOTBETCTBUN C
nonoxexmammn FOCT P 55682.6. Heo6xoAMMO NPOAEMOHCTPUPOBATL, YTO BbINO/IHEHHASA CBapka 6yaeT agek-
BaTHa NpuKNaablBaeMbIM Harpyskam, ecsim B pacyeTax Ucnosib3oBaTb KOIMULMEHT CBAPHOIO COeANHEHUS,
paBHblii 0.85;

h) cneunanbHblie TpeboBaHUs ANSA KOT/I0B CO 3MeeBMKaMu, NpuBefeHHble B npunoxeHun D TOCT P
55682.5;

i) cneunanbHble TpeboBaHMA K KOTNAaM-yTUIM3aTopaM A1 XMMUYECKO MPOMBbILLIIEHHOCTU, NPUBEAEH-
Hble B npunoxeHun E TOCT P 55682.5.

[lna OCHOBHbIX y3/10B, paboTalowux B AuvanasoHe MNon3yvyecTu, UMetolieecs o6opyAoBaHNe AO/MKHO
obecneunBaTb HablOAEHNE 3a NON3YYECTbIO B Nepuog aKkcnayaTaumm.

5.6.2 floctyn

KoTen cnefyeT KOHCTPyMpOBaTb Tak. UTO6bI rapaHTUPOBaTb AOCTYN AN NPOBEPKM COCTOSAHUA BHYTPEHHUX
noBepxHocTeli 6apabaHa 1 KOIEKTOPOB, NPOBEPKA MOXET NPOBOANTLCA IM60 HEMOCPEACTBEHHO, NMG0 ANCTaH-
LIMOHHO, YTO 3aBUCUT OT (PU3NYECKMX Pa3MepOB MHCMEKTPYEMbIX Y3/10B. TpeboBaHMs K OTBEPCTUAM U OrpaHuye-
HUA Ha 0TBEpPCTUA A1 AOCTYMNa N UHCNEKTUPOBAHNA [0/1XKHbI COOTBETCTBOBATL NYHKTY 9.2 TOCTP 55682.5.

5.6.3 lpeHax n BeHTUNALMNA

KoTen ponmxeH 6biITb 060pyf0BaH 4OCTATOYHBIMU CPEeACTBaMV ApeHaxa U BEHTUIAUNM BO n3bexaHue
rMApaBANYecKoro yaapa u BakyyMHOro cxxatusi, npuyeM TakvuMu, 4Tobbl MOXHO 6b1/10 NPOBOAUTL MHCNEKTMPO-
BaHWe NX U3HYTPU.

5.7 NpoekTHOEe AaBneHue, pacyeTHOe faBfieHne n AaBneHne npu rmapoucnblTaHnAxX

5.7.1 TMpoekTHOe AaBfeHne 415 HACTPOKMN NpefoXpaHnTe IbHbIX KnanaHoB

B cooTBeTCTBMM C UENsSMU 1 3aa4aMy HACTOSALLEro cTaHgapTa NPoeKkTHoe AaBneHne pa fo/KHO ObiTh
pasBHO unu 6onblie, YeM MakCcMMasibHOe AoNyCTMMOoe AaBeHne ps.

[na kaxaoii oTkNo4aemMoli YacTu BOAOTPYOHOIO KOT/1a NPOEKTHOE AaB/eHNE J0/1KHO 6bITb NO MEHbLLE
MOpe paBHO CaMOMY BbICOKOMY AaBJ/IEHUIO N3 TEX. HA KOTOpble HacTpamBaeTCsl NpefoXpaHuTeNbHbIM KianaH
3TOW OTK/I0YAEMOI YacTu.

MpumeuyaHne — OTKIOYAEMas YacTb — 3TO N060I NogBepraemMblii LeiiCTBII0 BbICOKOTO AABNEHUS Y4acTOK
YCTaHOBKM, KOTOPbIVi MOXHO N30/IMPOBATL OT HEE OTK/IIHAIOLWEN apMaTypoii.
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5.7.2 PacueTHoe gaBneHue

Kaxaasa oTkilovyaemas yacTb MOXeT ObITb pasfeneHa Ha cekuuu, Ans KaxLwol 13 KoTopbIX 6yaeT onpe-
[leneHa cBos Be/IMUYNHa pacyeTHOro AasfeHUst pS W CBOSA pacyeTHas TemnepaTypa tc. PacueT no KaxAon Takom
4yacTy fO/IKeH 6a3npoBaThCs HA OAHOM W3 CNeyLLMX MOMOXKEHWIA:

a) 419 TeX y4acTKOB, Ha KOTOPbIX pacyeTHOe HanpshkeHve AO/HKHO BbIBOAUTLCA M3 npefesia NPOYHOCTH
Ha pa3pbiB Rmunun 13 MMH1UManbHoro npegena Tekyvyectn Rp02( . pacueTHoe fasneHne cnegyeT npuHUMaTh
paBHbIM MPOEKTHOMY AaBfIEHNIO, YBE/IMYEHHOMY A0 Camoro 60MbLIOro AaB/eHUsi, KOTOpoe BO3MOXHO B pa-
604eM pexvMe Npu pacyeTHON Temnepartype. Bo BHMMaHWe cnefyeT NpUHATL rnapocTaTmyeckoe faBreHne
1 nepenag AaBneHunii, CBA3aHHbIN C rMapaBanyeckuM conpoTuBAeHneM. PasHuueli B rmapocTaTnyeckoin co-
CTaBnAwoWen. meHbLle nam pasHoi 0,05 MMa. MoxHO npeHebpeyb;

b) AN YHACTKOB, HA KOTOPbLIX pacyeTHOe HanpshxeHne AO0/MHKHO BbIBOAUTLCA M3 Npofesna nonsyyectu,
pacyeTHOe faB/ieHne AO/HKHO ObiTb PaBHO CAMOMY HU3KOMY U3 TeX flaB/IEHWUIA, Ha KOTOPble HACTPOEHbI Npeao-
XpaHuTesnbHble knanaHbl Ha BbiIXOAe naponeperpesartens/mpomnaponeperpesaTens. yBe/MYEeHHOMY Ha ca-
Myt0 60/bLLYI0 Pa3HOCTb AABMIEHWA, KOTOPas TO/IbKO BO3MOXHA NPU MakCMMasibHO A0NYCTUMO HenpepbIBHOM
Harpyske npu pacyeTHoli TemnepaType.

CnepfyeT NpoBepsiTb TO/LMHY, PACCUYATAHHYIO NO Cnocoby b). MCNOMb3ys Npu 3TOM pacyeTHoe faBs-
NeHne no NyHKTY a) (CM. BbIWE) U pacyeTHOe HanpshkeHue, BbiBeAEHHOE U3 npejena NpoYyHOCTU Ha pas-
pblB Rm unu M3 MMHUManbHOro npegena Tekydectu /?p02r . npu Takol pacuyeTHOW Temnepatype, npu
KOTOpOi1 Benca pacyeT No NyHKTY b). 1 B fanbHelilem Ana TOAWUHbI BbibnpaTb 60/bLlee U3 NonyYeHHbIX
3HAYEHWN.

Ecnn faHHbIX N0 MUHMMAaNIbHOMY HanpsXeHUI0 TeKydecTu npu 6osiee BbICOKMX Temrepartypax HeT. TO
MOXeT OKa3aTbCs JOMYyCTUMON NNHERHas aKcTpanonAums.

5.7.3 PacueTHOe gaBnieHne npu pasHOCTWM BHYTPEHHEro U BHELIHEero AaBneHuni

[na Tex y3nos, rge pacyeTHoe fAaBfieHue He MeHblue 1 H/MM2 n KoTopble nojsepraloTcs ofHOBpe-
MEHHOMY BO3AeliCTBUIO BHYTPEHHEro M BHELLUHEero JaB/ieHui, Hanpumep 3TO MOryT 6biTb NOBEPXHOCTU Na-
pooxnagutens wnm 6apabaHa KoTna, NpUYem B CUY KOHCTPYKTUBHbIX 0COGEHHOCTEel 0ba AaBneHus Bcerga
[eNCTBYIOT O4HOBPEMEHHO, faBneHne 415 pacyeToB cnedyeT 6paTb paBHbIM MaKCMMasibHOW U3 BO3MOXHbIX
pasHocTeli AaB/eHW, HO He MeHbLUUM, YeM 1 H/MM2. BenimunHa Harpysku, KoTopas BO3HVKaeT B Xofe rmapas-
NINYECKNX NCNbITaHWIA, Takke A0/HKHA 6biTb MPUHATA BO BHUMAHUE.

5.7.4 flaBneHune npun rugpaBnnyeckom ncnbiTaHnmn

5.7.4.1 O6uwme nNonoxeHus

[na Toro uto6bI NMPOAEMOHCTPMPOBATL MPOYHOCTb W LENOCTHOCTb OTAE/bHbIX Y3/10B MOJIHOCTbIO
CMOHTMPOBAHHOIO BOAOTPY6GHOrO KOT/1a U YTO6bI NokasaTb OTCYTCTBUE AedeKkToB Unn 60/blnX Hencnpas-
HOCTEl. NOTHOCTbI0 CMOHTMPOBAaHHbIV BOAOTPYGHBIN KOTen cnefyeT NoABEPrHyThb rMApaB/IMyeckmm ucnbita-
HUAM NPy faBfieHUU, BE/IMYMHA KOTOPOro yKa3aHa B 5.7.4.3; MOMUMO 3TOro, rmapas/ityeckoMy UCMbITaHUIO
B COOTBETCTBUU C 5.7.4.3 cnepyeT NofABEPrHyTb OTAE/MbHbIE Y3/bl, HE UMeloLw e BUANMbIX ocnabneHnii nnm
neekToB.

MmapaBnuyeckre UCMbITaHUA LOSDKHbI BbINMOMHATLCA A/1A CBAPEHHbIX 3/IEMEHTOB WKW 41 MOJIHOCTbIO
YKOMM/IEKTOBAHHOTO BOAOTPYOHOro KOT/a No 3aBepLueHnM BCeX CBapOYHbIX onepauuii U TepMuyeckux 06-
paboToK; 3TV MCMbITAHUA MOXHO NPOBOAWTL Takke OTAeNbHO Ana 6apabaHa KOT/a 4,0 BbICBEP/IMBAHUS B HEM
TPYGHbIX OTBEPCTUIA.

57.4.2 TugpaBnnyeckne UCnbiTaHUA OTAE/bHbIX Y3/10B

BapabaHbl KOT/I0B CriefyeT nogseprarb rMapaBAMYeckuM UCMbITaHWUAM, ykaszaHHbIM B 5.7.4.3 1 TONbKO
nocne 3Toro UCMbITAHUSA UX MOXHO BK/OYAaTb B COCTaB BOAOTPYOHOro kotna. Ecnu cbopka Bcero BogoTtpy6-
HOro KoT/na Npou3BOAMTCA Ha 3aBOAE-U3roToBMTENE, TO NO 3aBepLUeHUn COOPKM M3roTOBUTENb 0653aH NoA-
BEPrHYTb KOTE/ M’MAPOUCTLITAHUIO HA CBOEM NPeAnpUATUN Npu AasrieHnn no 5.7.4.3.

Bce y37bl, KOTOPbIE HEAOCTYMNHbI ANA TMAPOVCNbITAHUIA MOCNE YCTAHOBKU UX B BOAOTPYGHbIV KoTen, cne-
AyeT nogsepraTb OTAE/IbHbIM MMAPABANYECKAM UCTbITAHUAM MpU gasneHnn no 5.7.4.3 1 ToNbKO Nocse 3Toro
BKNOYaTb UX B COCTaB BOAOTPYOHOro KOT/a.

¥Y3/ibl, OT/IMYHbIE OT yKa3aHHbIX Bbille, MoABepraTb OTAE/IbHbIM TMAPaBANYECKUM UCTIbITAHUAM Mnepeq,
BK/TIOYEHUEM MX B COCTaB BOAOTPYOHOro KOT/1a He 06513aTe/IbHO.

5.7.4.3 laBneHve npu ucnbiTaHuu

KoTen B cbope cofepxunT psag y3nos, 4715 KaXA0ro 13 KOTOPbIX NPU pacyeTax UCnosb3yTcs CBOE 3Have-
HWe flaBNeHns N CBOA pacyeTHasa Temneparypa. [laBneHue npu ucnbitaHny p, 4N y3nos, ykasaHHbIX B 57.4.2,
cnepyet onpefensatb HeNnoOCpPeACcTBEHHO No 57.4.4.
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Mockonbky ruapaBnnyeckoe UcnbiTaHue KoTaa B C60pe Un ero OTAENbHbIX OTKII0YaeMbIX YacTel, Kak
OHU onpegeneHbl B NyHkTe 1.2 TOCT P EH 12952-1, npoBOAMTCA TO/IbKO OHO, HEO6XO0AMMO Npexae BbInos-
HWUTb CEepuI0 OTAEe/bHbIX pacyeToB Mo BbIGPaHHbLIM y3/M1aM BCEro KoTaa B coope uan Ans ero oTkIYaeMbixX
yacTei, ecnv 3T0 BO3MOXHO, B COOTBETCTBUM € 5.7.4.4. Pe3ynbTarbl 3TUX pacyeToB JO/KHbI AaTb 3HAYEHUSA
[aBneHuii AN OTAENbHbIX UCNbITaHUIA NoA faBNeHNeM AN KaXA0ro U3 BbiIbpaHHbIX Y310B. napaBamyeckoe
ucnbiTaHwe ANA BCE KOHCTPYKUMW cregyeT NPOBOAUTLCSA NPU TakoM AaBfiEeHWW, NMPU KOTOPOM MOXHO ra-
paHTMpOBaTb. YTO HU OAWH U3 BblGpaHHbIX Y3/10B He ByAeT UCMbITbIBATb HArpy3Ky 60/bLUYI0, YeM YKa3aHHas
B 6.3.4.

5.7.4.4 PacueT fasneHua ana ruapasinyeckoro UcnbitaHusa

[laBneHvie Ana ruapasaNYeckoro UCMbITaHWs 415 Y3/10B UK 418 NOSTHOCTbIO COGPAHHOro KoTna cregy-
eT onpefenaTb crefyoWwmnm o6pasom:

P, * 143 p, (5.7-1)

nnn
(5.7-2)

B 3@BMCMMOCTU OT TOr0, Kakoe W13 3HauYeHWii 6obLie, Npu 3TOM:
pS— pacueTHOe JaBneHne A/ pacCMaTpUBAEMOrO 31IEMEHTa;
ph— gaBneuuve ruapoucnbITaHNs A1 PacCMaTPUBAEMOro S/IeMEHTa.

OTHOoweHne ‘pOr20 HyXXHO ANS pacyeToB BbliGMpaTb M3 BO3MOXHLIX 419 paccMaTpuBaemoro ysna,

n
npruem 6paTb Hanbonbliee. C y4eTOM XapakTepUCTVK MaTeprana u KOHKpeTHol TeMnepaTypHoii 06CTaHOBKM
3TO OTHOLUEHWE He JO/MKHO 6bITb MeHblUe 1. cM. Takke 6.3.

5.8 W3HOC meTanna

MpumevyaHune — [na pacyeToB B COOTBETCTBUU C MOSIOXEHUSAMWN HACTOALErO CTaHAapTa B NOHATUE «U3HOC
MeTanna» cnegyet Bka4Yatb €ro okmcneHme, Kopposnto, 3po3nio U NCTupaHune.

5.8.1 BHYTpeHHUIA n3HOC

BHyTpeHHUIA M3HOC CBA3aH B MEpBYI0 ovepefb CO CBONCTBAMU MuTaTeslbHON WM KOTN0BOW BoAbl. [ns
KOT/I0B, paboTatoLwux Ha nuTaTensHol Boge co cBoiicTBamu B cooTBeTcTBUM ¢ FTOCT P 55682.12. ero MOXHO
He NPYHUMaTb BO BHUMaHWe. 115 y3/108B, NOABEPXKEHHbIX PUCKY 60/bLIEro, HEXEeNn HOpPMasbHbINA, n3Hoca (Ha-
npumep. apo3nsa ns-3a TypbyneHTHOCTH), cnegyeT NpeAycMoTpeTb cneunasnbHble KOHTPMEpbI.

MarHeTUTOBbI C/OW cnefyeT 3awmuath, Kak 3T0 yka3aHo B nyHkTe 13.4.1.1.

5.8.2 BHeLWHMIA N3HOC

BHewHWiA n3HoC Tex y3n10B, paboTalolmx noj AaB/eHNeM, Ha KOTopble He AeliCTBYIOT [bIMOBbIe rasbl,
06bIYHO MaU1. MO3TOMY TOJILLMHA CTEHOK, paccyMTaHHas B COOTBETCTBUM C HACTOALLUM CTaHAApPTOM, He Tpeby-
eT [OMNOJTHUTESIbHOTO YBeINYEHUS.

Tpy6bl, Ha KOTOpble BO3AENCTBYIOT AbIMOBbIE rasbl, 6yAyT U3HAWNBATLCA, HO HEOAMHAaKOBO. Ecnn gaH-
Hble No pe3ynbTaTaM pacuyeTa KoT/a roBOpsAT O TOM. YTO U3HOC MOXET OKa3aTbCsH 3HAUYUTEsIbHbIM, TO B CO-
OTBETCTBUM C 3TUM TOJLWMHY TPYy6 crefyeT yBennunTb. Kpome Toro, MOXHO NPeanpuHATb U gpyrue mepbl
no sawmuTe Takux Tpy6. B Takom cnyyae npubaska Ha M3HOC AO/HKHA KOHKPETU3MPOBATLCSA U3rOTOBUTENEM,
N ero ykasaHue byAeT AeiicTBUTEsIbHO [0 Tex Mop. Moka nokynaTesib He yKaxeT elle 60/bLuyio Be/TMYnHY
npnéasku.

[ns ynpouyHeHus koTna-yTuamsatopa A8 XMMUYeCcKol NPOMbILLIEHHOCTW paspeLlaeTcsa MCnosb3oBaTth
ocobble TPyObl C aHTUKOPPO3UIHBIM NOKPLITUEM N3 KOMMO3UTHBLIX MaTepuasos.

5.8.3 TpeboBaHus

Ecnn caenaHbl npubaskn Ha U3HOC, UX BESIMUUHY CrieflyeT yKa3blBaTb B pacyeTHbIX [JOKyMeHTax, oroa-
pviBas Npu aTOM, SABIAETCA /1M Takaa npubaska BHyTPEHHEN 1n BHelHel. B pacyeTax Ha NpoYHOCTb criegyeT
1Mcnonb3oBaTtb pasmepbl 6e3 NpubaBoK Ha U3HOC.

OpHako ana Tpy6, paccunTaHHbIX 415 CUTyauuu, Korga fonyckaemble HanpsXeHns Obiv BbiBeAeHbl U3
XapakTepucTuK nonsyyecTn matepuana, Npu pacyetax crefyeT yunTbiBaTb COBMECTHbIA adhchekT oT nonsy-
4eCTU M U3HOCa, NpPU 3TOM MOXHO yTBEpXAaTb, YTO HapaboTka Ha OTka3 byaeT He MeHbLUue, YeM pacyeTHbI
CPOK CNyx6bl yCTaHOBKW. B Takmx cnyyasx Tpyobl N0 mepe BbIpaboTKM Cpoka CAyXO6bl MOTYT OKasaTbCs faxe
TOHbLUE, YeM 3TO YCTAHOB/IEHO A/151 HUX N0 ypaBHeHusm (11.2-2)—(11.2-5).
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5.8.4 Koppo3usa nog Hanps>xeHnem

Mpy KOHTPO/e KayecTBa KOT/1I0BOM BOApbl B cooTBeTCTBUU ¢ FTOCT P 55682.12 KOpp0o3us Noj, HanpsikeHu-
eM B heppuTHbIX Tpy6ax Npy HOPMasibHbIX YCOBUAX IKCNIyaTaummn KoT/a He passuBaeTcs. PUCK NosBneHus
Takoli KOppo3un B ayCTEHUTHbIX Matepuanax naponepeperpeBaresisi MOXHO 3HAYNTENbHO YMEHbLUNTb, €C/n
He onyckaTb, YTO6bl Kanau BofAbl ocefiasin Ha BHYTPEHHUX NMOBEPXHOCTAX ayCTEHUTHBIX TPy6. Takoe ocefa-
HWe MOXeT 6biTb HACTO/IbKO 3HauMTe/IbHbIM, YTO NoTpebyeTca afekBaTHasA 3awuTa, eciv 3HTanbnusa napa
pocturaeT 3HaveHns 2900 kk/Kr nam 6onblie UK 3HTaNbNNS COOTBETCTBYET Temnepartype 425 °C wnu ewe
60bLUei.

TaM. rie MOXHO OXuAaTb, YTO B TEYEHUe [0/roro BpeMeHun byaeT NpoucXoauTb XMMUYECKoe Bbinapu-
BaHVe. c/iefyeT yUnTbiBaTb Kak KOPPO3WI0 Moj HanpsHXXeHNeM, Tak U NpocTo KOPPO3UI0 1 COOTBETCTBEHHbLIM
o6pa3om nogbupaTe MaTepuasbl.

MpuMmeyaHne — YBennyeHnem TO/LWMHbLI CTEHKN KOMMNEHCUPOBATL BO3,CI'EI7ICTBME KOppOo3uu nog Hanpsi>xeHnem
HEBO3MOXHO.

5.8.5 MexaHunyeckne TpeboBaHuA

Ecnu cywectByeT BEPOSITHOCTb TOF0, YTO M3-3a OTHOCUTE/IbHbIX CMEeLLEeHU A BO BPeMS aKCnayaTauum um
13-3a KOppo3un Mexgy y3namu, paboTaolmmm noj AasneHnemM, 1 npocTo y3namu, KOTopble conpukacatTcs
C MepBbIMW, BO3MOXHO UCTMPaHue, CTOUT paccMOTpPeTb BONPOC 06 U3HOCE yKasaHHbIX 3/1IeMeHTOB. B cnyuyae
HEeob6X0AMMOCTM MOXHO MPUBAPUTL K y3/1aM BbICOKOrO AaBfIEHUSs NPOTUBOU3HOCHbIE HAaKNAaAKW W BOCNO/b-
30BaTbCA WHLIMW NPOTUBOU3HOCHBLIMU CPeACTBaMU.

5.9 TexHonorunyeckas ocHacTka Ans y3010B, npegHasHa4YeHHbIX ans paﬁOTbI noj AgaBneHnem

5.9.1 Hecywana Harpysky TexHosiormyeckas ocHacTka

Hecywasa Harpy3ky TexXHonornyeckass ocHacTka [0oJ/hKHa onpeaensaTbCs KOHCTPYKTOPOM U B TaKOM Kauye-
CTBe cneuymasibHO NMOMeYaTbCa Ha YepTexax.

K HecylLein Harpysky TeXHO/0rM4ecko 0CHaCcTKe OTHOCATCS:

a) TexHosiormyeckasi 0OCcHacTKa, CKOHCTpyMpOoBaHHas ANs MepPBUYHbIX Harpy3oK, KOTOpble MOJSIHOCTbIO
onpegensemMbl U. Kak NpaBu/o, ee 3ajadamu ABAAIOTCA NOALEPXKKA U onopa, Un

b) TEXHOMOrMYeckKan ocHacTka, KOTOpyl 06bIYHO npegycMaTpuBaloT ANA YCUNeHus nvnu gnsa perynu-
POBKU. KOra BO3MOXHbIE Harpysku 3apaHee onpefeninTb Henerko. Takas TexHosormyeckas ocHacTka MoxeTt
HecTu Ha cebe Kak NepBUYHbIE, TaK U BTOPUYHbIE Harpy3ku.

HanpshkeHus oT HecyLuell Harpy3ky TEXHO/IOTMYECKOl OCHACTKMN cneayeT pacCcunTbiBaTb B COOTBETCTBUM
C nonoxexHuamu [1].

5.9.2 He Hecywaa Harpy3Ky TexHO/0rmyeckas ocHacTka

K TexHonornyeckoi ocHacTke, koTopas He HeceT Harpysky, OTHOCUTCS Takasi, Ha KOTOpPYIO 3HaunTeibHas
4acTb NEePBUYHOW MNN BTOPUYHOIN Harpy3ku He NPUXOAUTCA HWU NPU U3rOTOBIEHWUM, HU MPU MOHTaXE, HU Npu
UCNbITaHUAX WK paboTe.

6 PacueTtHas TeMneparypa n HOMMHas/IbHOE NMPOEKTHOE HamnpsAXeHne

6.1 PacuyeTHas TemnepaTypa

6.1.1 O6wme nonoxeHns

Ana pacyetoB no NOCT P EH 12952-1 3a MakcumasbHylo pacrnonaraemMyto temnepatypy ts cnepyet
6paTb TemnepaTypy pabouyeii cpefbl Ha BbIXxofe U3 KOTNa.

basosas Temnepartypa cpefpbl tor— 3T0 cpefHsas pabouyas Temnepatypa pabouell cpefbl B y3/1e, KOTO-
pyl0 Ha cTagun pacCMOTPEHUSS MOXHO OXuAaTb NPy aKcnayaTaumu.

Ecnv Boga nnu nap npotekarloT napasi/ie/lbHbIMU NOTOKaMK, TO tor AN y3/1a KaKAoro U3 noTokoB JO/HKHA
paccunTbIBaTLCA C YUETOM TEMMNEPATYPHON pasBepku.

PacueTHylo TemnepaTypy tc 418 y3na cnefyeT onpefenaTb ¢ y4eTOM TemnepaTypHoli passepku. Ecnn
Takue pacyeTbl He MPOBOAUTL, TOrAAa pacyeTHYI0 TeMnepaTypy /c Haf0 CocTaBuTb U3 TeMmnepaTypsl tor u npu-
6aBkv Temnepatypbl, B3ATON B cooTBeTCTBUM C 6.1.2—6.1.10. TemnepatypHblie npnbaBku B Tabnuue 6.1-1
[OJ/DKHbI paccmaTpmBaTbCs Kak MUHUMaNbHble 3HaYeHus, Korga aTto nognagaeT nog nonoxeHuns 6.1.5. 3a
UCKNIOYEHNEM TeX Crlyyaes, Korga pacyeT Temnepartypsl tc Bce e npoBoauTCs.
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Tabnuuya 6.1-1 — Ba3oBble Temnepartypbl U TemnepaTypHble f06aBKM

TemnepaTtypHasi fo6aBka

O6orpeBaeMblii 31EMEHT*)

Pabouyee Teno basoBas Temneparypa
HeoﬁorpeBae-** O6orpeBaeMblii OGorpeBaeMmblii .
Mble 3/1EMEHTbI B OCHOBHOM © OCHOBHOM 3alyILeHHbI
n3nyyeHnem*s 3a CYET KOHBEKUWN OT usfyuenutst
Boga wnu napo- Temnepatypa Hacbl- 0'C 50 'C ans (15 + 2ss) *C. 20"C
BOAAHAsA CMeCb LWeHNsA Mpu Makcu- KO/I/1eKTOPOB2) HO He MeHblue,
MaslbHOM AaBfieHun, (30 + 3ss) *C. yem 50 "C
NPUHATOM npu pac- HO He MeHbLue,
yete yem 50 "C
MeperpeThlii nap  MeperpeTbiid nap. 15 *C. 50'C 35"C 20 "C
CM. Takxe 6.1.3 CcM. Takxe 6.1.5

a) Ans onpefeneHns MexaHM3MoB Harpesa cM. 6.1.7—6.1.10.
b>[laponeperpesarenin N1aCTMHYaTOro TUNa CYNTAIOTCA NnaponeperpesaTensiMyv KOHBEKLMOHHOTO Tuna.
c) OnpegeneHve konnekTopa cM. B 6.1.6.

6.1.2 KoT/lbl C €CTECTBEHHOWN LuMpKynaynei

[lna KoTNoB C ecTeCTBEHHOW LUpKysuneli 6a3oBas TemnepaTtypa 1 TemnepaTypHble f06aBKN OOKHbI
COOTBETCTBOBATb 3HAYEHMAM, NPYBEAEHHbIM B Tabnuue 6.1-1.

6.1.3 MpsAMOTOYHbIE KOT/bI, Naponeperpesarenin U npomnaponeporpesarenun

PacueTHylo Temnepatypy /c cneayeT onpefensite C y4eTOM Bapuauuii Tensonepesayuu v rufpas/ivki
noToka, NPoTeKaloLLLero B KoTne.

[nA npAMOTOYHbLIX KOT/I0B, Maponeperpesaresneit u npoMnaponeperpesarteneli 6azoBas TeMnepaTypa gosmk-
Ha paBHATLCS CPeAHen 0T OXMaaeMblxX B Xo4e 3KChyaTauumy TemnepaTyp no noTokam, NpoTeKatoLLMM B KOT/IE.

6.1.4 BogoHarpesaTtenu

Lna BogoHarpeBartenieil 0cobbIxX TUMNOB, KOr4a TeMnepaTtypa npoTekarLL el No HeEMY XUAKOCTU OrpaHu-
yeHa TepMmocTatamul* 3a 6a3oByl0 TemnepaTypy A1 31EMEHTOB A0/KHA ObiThb NPUHATA Temnepartypa yno-
MSHYTOW XWUAKOCTU.

6.1.5 OnpegeneHve TemnepaTypbl He 060rpeBaembIX y310B

[na HeoGorpeBaeMmbIX Y3/10B, MO KOTOPbIM MpOTEKaeT neperpetbiii nap. TeMnepaTypHas pa3Bepka B
15 °C. KaK 370 ykasaHo B Tabnuue 6.1-1, go/mkHa 6biTb CHMXEeHa A0 5 °C (NorpewHocTb M3MepeHus), ecnu
6yAeT rapaHTMpoOBaHoO, YTO Temnepartypa, Ha KOTOpYI0 paccunuTtaHa ycTaHOBKa, He OyfeT npeBbileHa.

OTOro MOXHO AOOGUTHLCS HECKOIbKMMK cnocobamu:

a) 3a cyeT ynpaB/ieHNs Temnepartypoii napa, NpoTeKatoLwero no ynoMmsHyTbIM y3/1am:

b) opraHusauvein oxnaxaeHus naM Touek nepemeLlMBaHnua (Hanpumep, B NOMOCTY KOEKTopa, Yepes
KOTOpYylo 6yayT NPOXOANTb U NepeMeLlnBaTbCA NOTOKN B NPOAO/IbHOM Hanpas/ieHUN) B YNOMSHYTbIX y3nax;

C) KOMMOHOBOYHBLIMM pELLUEHVAMU A1 NOBEPXHOCTEN HarpeBa uan eMy nogo6Horo.

6.1.6 Konnekrtopsl

Tpy6bl, HOMUHA/IbHBIA HAPYXHbI/i AUAaMeTp KOTOPbIX 60/ble 76.2 MM U Yy KOTOPbIX UMETCA Tpy Uv
60/bllie HECOOCHbIX TPYGHbIX BXOAA, [OMKHbI CUATATLCS KOIIeKTOpamMu.

6.1.7 Heob6orpeBaeMble 3/1IEMEHTbI

DNeMeHTbl criefyeT cuntatb HeoborpesaeMbiMu, eCn:

a) OHM pacnosaralTcs 3a KNagkoi N3 OrHeYNopHOro KMpnuya v 0T HUX A0 KUPMUYHOW KNajku He MeHblule
100 mm;

b) MeXay 3/1eMeHTaMU U TOMKOW UK ra30Xxof0M PacnosiIoXeHbl ra3onoTHbIE CBapPHbIE 3KPaHbI;

C) 3/1IEMEHTbI 3alULLEeHbl C/TOEM OFHEeYNOPHbIX KUPMUYEe v C/I0eM OrHeyrnopHOU hyTepoBKM 1 He nog-
BEprarTca NpAMOMY M3Ny4eHU02);, B 3TOM Cyyae OrHeynopHas knafka wim orHeynopHas yTtepoBka f0/1K-
Hbl KDEMUTHLCS K 3/IEMEHTaM NOABECKM C MOMOLLbIO KPENEeXHbIX MPUCNOCo6IEHNIA; B Clyyae KosisiekTopa Takas
3almTa MoXeT bbITb 06ecneyeHa LMnoeaHnem;

') OrpaHuunTenu TemnepaTypbl W3roTaBAMBAKTCA W MNPOXOAAT WCMbITAHWA B COOTBETCTBUMW C MOJIOXEHUAMU
FOCT P 55682.11, ncnonb3osaTh C/iefyeT TO/ILKO Takue.

2) Cm. 6.1.10.
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d) HambosbLias 13 BO3MOXHBIX TeMNepaTyp AbIMOBbIX ra30B He 60/blle 6a30BOI TEMNEPATYPbI 3/IEMEHTA.

6.1.8 /1eMeHThl, 3al L eHHble 0T U3yYeHnsa

OnemeHTbl crefyeT cuvTaTb 3alMLLEHHbIMU OT M3My4eHnsl, eciim OHU 3KpaHUpoBaHbl 6/1M3KO pac-
NOMOXEHHbIMU Tpy6amu (MakcMmasnbHoe yaaneHne 3 MM) U Mexay HAMU 1 YNOMSHYTbIMU 3KPaHUPYOLWUMN
Tpyb6amu He npoTekaeT AbIMOBOW ras (B CKO/IbKO-HUOYAb 3HAUNTESbHBLIX KOIMYECTBAX).

6.1.9 Dn1emMeHTbl, HarpeBaemble 3a CHET KOHBEKL MY

DnemeHTbI cnefyeT paccMmaTpuBaTb HarpesBaemMbiMU B OCHOBHOM 3a CYET KOHBEKL MK, eCnu:

a) OHU He ABNAKTCA 06beKkTaMu U3nyyeHnsld);

b) OHM 3aLULLEHbl OT Terna, NeEPEeHOCUMOro N3/lyYeHUeM, C/I0EM K1aAKvM U3 OTHEYNOPHbIX KMpnuyei uin
OrHeynopHol (hyTepoBKk12). B 3TOM ciiyyae OrHeynopHble KUpnuyun uam chyTepoBka fO/MKHbI KPenuTbCA K ane-
MeHTam MoABECKW CrelnasibHbIMU KPenexHbIMU NpUCrnocobneHnsamMu; B criydyae Koiektopa Takas 3awmra
MOXeT 6bITb 0b6ecneyeHa WNNOBaHNEM;

C) OHM 3aLMLLEHbl PAAOM TPY6, AN1S KOTOPOro BbINOSIHAETCA COOTHOLLEHME

(b /c/onT3 763, (6.1-1)

rae z2 — Konn4yecTBO PSOB;
/b — war. ¢ KOTOpbIM PacnooXeHbl TPyObI;

d0 — BHewWwHwWIi gnameTp Tpy6bI.
TpebyeTcs, YTOObI BbINOMHANNCL CNEAYIOLME COOTHOLIEHUS:
[dddo S 1.3 ons ogHoro psga Tpy6 B COOTBETCTBUM C pUCYHKOM 6.1-1;
[c/0 S 2.0 Ans ABYX pAfoB Tpy6 B COOTBETCTBMM C PUCYHKOM 6.1-2;
*fdQs 2.6 onsa Tpex pAgos Tpy6 B COOTBETCTBMU C PUCYHKOM 6.1-3;
d) y3nbl 3KpaHupoBaHbl 6/IM3KO PACNONOXEHHbIMU Tpy6amu B COOTBETCTBUM C PUCYHKOM 6.1-4, npuyem
BbINO/IHAETCA COOTHOLLEHNE ((

“ r-SO.t (6.1-2)
ar
roe t0 — npoAonbHbIv war ¢ ¢ = 0;
(@0 — nmonepeuHblit Wwar no nepudepun Ha BHeLHel NoBepxHOcTu ¢ ¢ = 90;

| — paccTosiHMe Mexay paccMaTpuBaeMbIM 3/IEMEHTOM U OrnGatoLLeld TOMKK.

6.1.10 DnemeHThl, HarpesaemMble U3nlyyeHnem

HeakpaHupoBaHHbIe 3/1IEMEHTLI CllegyeT paccmaTtpuBaTb Kak HarpesaeMble B OCHOBHOM W3fyye-
HMEM. eC/IM Ha HUX MOXeT BO34eNCTBOBATb U3NyYeHWe AbIMOBbLIX ra3oB, HArpeTbix A0 Temnepatyp 60-
nee 950 °C.

L (i , mmry e 2 7 7 N

o P < ¢ - - 3
’ ¢ -

PucyHOK 6.1-1 — 3neMeHTbl, 3alULLeHHble PucyHok 6.1-2 — 3neMeHTbl, 3aluilieHHble
OfHUM psAAoM Tpyb ABYMS psijamun Tpy6

') Cm. 6.1.10.

2) OrpaHuunTenn TemnepaTtypbl M3roTaBAMBalOTCA W MNPOXOAAT MUCMbITAHUA B COOTBETCTBUM C MOJSIOXEHUSAMMN
FOCT P 55682.11. ncnosb3osaTb cnefyeT TO/bKO Takue.
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PucyHok 6.1-3 — 3neMeHTbl, 3alueHHble TpemMsa pagamu Tpyo

J— MOTOK A,bIMOBOIO rasa. 2 — rpaHuLa noToka [AbIMOBOro rasa

PucyHok 6.1-4 — 3nemeHTbl, 3alineHHble 6/IM3K0 PacnonoXeHHbIMY Tpy6amm

6.2 MakcumanbHaa pasHOCTb TEMMepaTyp Mo TOJILNHE CTEHKM U MakcuMasibHaa TemMnepartypa
[AbIMOBBIX ra3oB Ans o6orpeBaemMbix 6apa6aHoB U KONEKTOPOB

6.2.1 MakcumasnbHasa pasHoCTb TemMnepaTyp Mno TO/LWMNHE CTEHKN

Pa3HocTb TemnepaTyp Mo TO/LWMHE CTEHKU (onpesensieTcs Kak pasHOCTb TeMNepaTyp Ha BHELUHel no-
BEPXHOCTN CTEHKM U Ha BHYTPEHHEN NOBEPXHOCTN CTeHkN) oborpeBaemoro bapabaHa u KONnekTopa He AOXK-
Ha npesbiwaTts 30 GK

MpumeyaHne — IDIEMEHTbI, U3TOTOB/IEHHbIE U3 (PEPPUTHOI CTanu, C TOMLWMHOW CTEHOK He 6osiblie 32 MM.
Ha KOTOopble BO3[eicTByeT TensioBO/ MOTOK MOLLHOCTbIO, MeHbluell unau pasHoi 40 kBT/M2, yfoBneTBOpsAOT 3TOMY
TpeboBaHuio.

6.2.2 Konnektopsbl, pacnonioXeHHble B MOTOKe ra3os

MoBepXHOCTN KOJINIEKTOPOB NpoMnaponeperpesaresia n naponeperpesarenisi He JO/HKHblI OKa3blBaTbCA
nog, Bo3feincTBMeEM AbIMOBbIX ra3oB, TeMneparypa KoTopbix npesbiwaeT 500 °C.

6.2.3 lonyCcTUMble OTK/IOHEHNA

B Tex cnyyasx, Korga okasblBaeTcs He06X0AMMbIM OTCTYNUTL OT NonoxeHuii 6.2.1 1 6.2.2. cnegyet npo-
BEPWTb, He ByAyT M NOCTOSIHHbIE U NEepeMeHHble TeMNnepaTypHble HanpsXeHNs NPpMBOAUTL K HENPUeMIeMbIM
HanpsHkeHNsaM B CTEHKe 3/1eMeHTa.

10
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6.3 Jlonyckaemoe HanpsxeHue

6.3.1 JonyckaeMoe HanpshkeHue /s 3/IeMEHTOB
Jonyckaemoe HanpsixeHve [0], KoTopoe crefyeT UCNo/b30BaTh 4151 pacyeTa 3/IEMEHTOB Ha cTaTuye-
CKYI0 Harpysky, AO/HKHO PABHATLCSA MEHbLLIOW U3 BENIMUMH, NOMyYaeMblX U3 ypaBHEHNs

roe R — npoyHocTb marepuana; M 4 (@/D

n — KO3h(PUUMEHT HafEXHOCTH, NpuBeaeHbl B Tabnuuax 6.3-1 nnu 6.3-2.

6.3.2 lonyckaemoe HanpsxeHne A1 CBapHbIX COeNHEHNIA, paboTaloLWwmnx B 30He NoA3y4yecTn

B Tex cnyyasx, korga xapakTepucTuKy NON3y4HecTy CBapHbIX COeANHEHNI N3BECTHbI, HO HEU3BECTHbI 3TU
XapaxkTepucTvki 4718 npucagoyHoro Metasifa, [Aonyckaemoe HanpsKeHue y4yacTKoB c/ieflyeT YMeHbLUUTb Ha
20 %. cunTasa OT MEHbLUEro U3 AOMYyCKaeMbIX HanpsKEHWn 31eMEHTOB, COeANHAEMbIX CBapKOl MaTtepuasnos.
Ecnv conpoTueneHne nonsyyectn gna npucagoyHoro metasnna HeM3BecTHO, NPOYHOCTb COeMHEHNs cneayeT
npu pacyeTtax ymeHbliaTtb Ha 20 %.

6.3.3 lonyckaemoe Hanps)XeHue ANa ayCTEeHUTHbIX cTanei

Ecnu pacueT BegeTca A9 ayCTEHUTHbIX CTaneid, cnegyeT yunTbiBaTh:

- ecnv npefenbHoe yanvHeHre npu nonsyyectu npesbiwaeT 30 %. To |o| - 2/3 RnT ;

- ecnu npegesnibHoe yannHeHne npy nonsyyectu npesbiwaeT 35 %, TO

[B\ = MuHumym (5/6 R™ ; 1/3 Rm2Q).

6.3.4 [lonyckaemoe Hanps)XeHue ANsa rmapoucnbiTaHni
Lns rmgpoucnbiTaHnii fonyckaemoe HanpshkeHue cnegyeTt HaxoAuTb No dhopmyne

(6.3-2)

Bxogsawume B 3Ty chopmyny npoyHocTb matepuana R' v koadhduuneHT HagexHoCcTV n' npuBeAeHbl B
Tabnuue 6.3-3.

Ta6nuuya 6.3-1 — lMpoyHOCTb MaTepuana R' 1 cBA3aHHbI C HUM KO3 AULMEHT HAAEXHOCTH N' ANS KaTaHbIX U KOBa-
HbIX cTanei

KoadhdpmupmeHT HagexHocTu n'

MpoyHOCTL MaTepu: R' o
PO4HOC arepvana (anemeHTbI, Ha KOTOpble AaBneHne AeViCTBYET U3HYTPU)

Rmnpwu 20 "C 2.4
Rf0.2,c 15
« 1 awl 1.25

a) T— 3TO MUHMMasbHbIN YKa3aHHbI CPOK CAYXObl YCTAHOBKM, MUHUMYM A1 koTopol paBeH 100 000 uyacos.
Ecnu cpok cnyx6bl B cepTudukaTe He ykasaH, To B kayecTBe T MOXHO 6paTtb 200 000 yacos.

B Tom cnyyae, ecnv HUKaKknx AaHHbIX O npefene AMTeNbHON NPOYHOCTU ANA CPOKOB CNYXO6bl, MPeBbIIALLINX
100 000 yacoB, HeT. TO MOXHO BOCMNO/Ib30BaTbCA faHHbiMU AnA cpoka 100 000 yacos, cunTas npu 3TOM, 4TO Npu Aas-
neHuu nsHyTpu n = 1,5.

B ncknounTenbHbIX Cyyasx, Korga ys/ibl, HaxoAsuwunecs nog AasneHvem, paboTaloT B 30He MON3yvyecTu He-
npogomkutensHoe Bpems (MeHblie 10 000 Yacos), HanpUMep B SIMHUN Pa3rpy3kn M OYUCTKN. T MOXHO YMEHbLLINUTL [0
10 000 yacos, cunMTas nNpu 3TOM, YTO KOS(PAULNEHT HafexXHOCTM paBeH 1.25.

b) Mpegen ANnTeNbHON NPOYHOCTYU ANA MPOMEXYTOUHbLIX CPOKOB CNYXObl CNefyeT BbIUMCAATL N0 METOAY NNHENR-
HOI MHTEPNoNALMKN B BOAHOM lorapudMmnyeckom maclutabe.

Ta6nuuya 6.3-2 — MNpoYHOCTL MaTepuana R 1 CBSA3aHHbI C HUM KO3 PULMEHT HALEXHOCTW N ANS NUTbIX cTanei n
[N YyryHa ¢ WapoBUAHLIM rpadutom

KoabhmupeHT HagexHocTy n

MpouHocTb MaTeprana R UyryH ¢ LapoBWAHBIM rpadoTom
Jvtasn ctasib
OTONOKEHHbIV NEOTOXOKENHBIN
Rmnpu 20 °C 3.2 4.8 5.8

1n
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OKoH4aHve Tabnuubl 6.3-2

KoahdmupeHT HagexHocTv n

MpouHocTb MaTepuana R UyryH € LapoBuaHbIM rpadoTom
JNvtasa ctanb
OTOXOKEHHbI NCOTOXKEHMbII
2.0 3.0 4.0
RpO2tc
2.0 — —

a) [ — 3TO MUHMMAasbHbIN yKa3aHHbIA CPOK CNYXO6bl YCTAHOBKM, MUHUMYM N8 koTopoli paBeH 100 000 uyacos.
Ecnu cpok cnyx6bl B cepTudhrnkarte He ykasaH, To B kayecTBe T MOXHO 6paTb 200 000 yacos.

B Tom cnyyae, ecnm HUKakmx AaHHbIX O npejdene ANTeNbHON NPOYHOCTU 418 CPOKOB CNYXObl, NpeBbllaoLnx
100 000 yacoB, HeT. TO MOXHO BOCMNO/1b30BaTbCA AaHHbIMU A1 cpoka 100 000 yacos, cyuTas npu aTOM, YTO Npu Aas-
neHun n3HyTpu n = 1.5,

B ncknounTenbHbIX Cyyasx, Korga ys/bl, HaxoAswuecs noj AasneHveM, paboTaloT B 30He MONA3y4YecTn He-
npogomknTenbHoe Bpems (MeHblue 10 000 YacoB), HaNnpUMep B IMHWUU Pa3rpy3kn M OYUCTKM, T MOXHO YMEHbLWUTb A0
10 000 yacos, cunTas nNpu aTOM, 4TO KOIMAULMEHT HAAEXHOCTU paBeH 1.25.

b>[lpefen AAMTeNbHON NPOYHOCTN AN NPOMEXYTOUYHbIX CPOKOB CNYXO6bl CefyeT BblYNCIATL N0 METOAY /INHE-
HOW MHTepnonauuM B ABOWHOM norapndmMmyeckom maclutabe.

Ta6nuua 6.3-3 — MNpoyHOCTb MaTepuana R 1 cBA3aHHbI C HUM KO3 (ULNEHT HALEXHOCTM N NPU TMAPOUCbITAHNAX

KoadbchnupmeHT HagexHocTv o

MpoyHocT MaTeprana R
UyryH C LWapoB1aHbIM
KaraHble v koBaHble CTasn Jvtan crarb rpadoTom
1.05 14 22

Kp0.2»t MNP 20 'C

7 UnnuHgpuyeckne obevaikn 6apabaHOB 1 KOEKTOPOB,
Ha KOTOpble AeliCTBYeT BHYTPEHHEe AaB/ieHne

7.1 TonuwuHa obeyalikun

7.1.1 TpeboBaHus

TonwwmHa obevalikn nocne BblyeTa NpubaBok sfS=ss- ¢, - c2ans 6apabaHoB W KONNEKTOPOB A0/HKHA
6bITb camoli 60/1bLION U3 TONLWMH, AVKTYEMbIX CNeayLWwuMy Tpe6oBaHNAMN:

a) MMHUMYM 9,5 MM — A/19 KOJI/IEKTOPOB C BHeLWHUM gunametpom 300 MM 1 60blUe, MAHUMYM 6 MM —
0N KONNEKTOPOB, BHELUHWI AnameTp KOTopbix MeHbLie 300 MM;

b) TpeboBaHuA 7.2 B npuioxeHun k 8.2 nnu 8.3.3 n 8.3.4;

c) Tpe6oBaHusa 7.3 n 7.4 (cMOTpsA No 06CcToATEIbCTBAM).

7.1.2 Tpebyemas To/LMHA CTEHKM C y4eTOM npunbaBok

Tpebyemas TONLWMHA CTEHKM C NpubaBkaMu

SS =srs+c,+c2. (7.1-1)

7.2 OCHOBHOI1 pacueT

7.21 TonwuHa cTeHku 6e3 yyeTa npubaBok
TonwmHa 6e3 yyeta gobasok sfs. B MM. ans yunmbapuyeckoli obevaiku onpegensietca no ogHoMy u3
cnefyLnx ypaBHEHNI;

P *dis
.ecnu 3afaHo 3HayeHve dM (7.2-1)
(2]o]-pc)®
il
Pe *do
e, €eCcnu 3afjaHo 3HaveHve d0 (7.2-2)

(2[0]-pc)p+2pc

12
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3aechb B gononHexne K Tabnuue 4-1 no FOCT P EH 12952-1 Haf0 BOCMNO/b30BATLCA CAeAyoLWyM:

P— MUHMMAnNbHbIA KO3IPPULMEHT NPOYHOCTN ANS OAMHOYHOTO OTBEPCTUA WMAM ANSA psfa oTBep-
cTui;

@b NN hw— COOTBETCTBEHHO A1 OAMHOYHBIX OTBEPCTUIA UK psga OTBEPCTUI B MPOAO/IbHOM Hanpas-
NIEHUN. KOCOM Harnpas/ieHUW UM NonepeyHoM Hanpas/ieHun, onpeaesieHHbIX B COOTBETCTBUN C 8.2 METOA0M
annpokcumauun nam B cooTseTcTsum ¢ 8.3.3 1 8.3.4.

MnakvpoBaHve martepuana C Lesblo NpefoxpaHeHns ero o1 n3Hoca npu pacyetax nNpuHMMaTh BO BHU-
MaHue He cnepyer.

PacueT TpebyemMoli TONLWMHBI TNaBHOrO Kopnyca, NPOYHOCTL KOTOPOro ocnabneHa 0TBEPCTUAMM, BO3MOXHO
paccuutaTb TO/IbKO METOAOM uUTepauyii, Tak kak kKoadULMEHT NPOYHOCTW 3aBUCUT OT TO/ILLMHbI 3TOTO Kopryca.

OKBMBA/IEHTHOE 3HAYeHWe HampshxeHUs B 060/104Ke cnedyeT paccunTbiBaTb obpalleHnem ypaBHeHul
(7.2-1) nnn (7.2-2).

TemnepaTypHble HanNpPsXeHUs, KOTOpble BbI3bIBAOTCA PA3HOCTbIO TeMNepaTyp Ha BHyTPEHHel 1 BHeLw-
Hell NOBEPXHOCTAX CTEeHKW, CrieflyeT yunTbiBaTb B COOTBETCTBMN C pa3genom 13.

7.2.2 Pa3nuuHble TO/LLMNHbI

Ecnun o6eyvaiika COCTOWUT M3 IMCTOB Pas3HOl TOMLWMHbLI, TOr4a LeHTpanbHasa MHWUA KaK4oro nmcta npu
N060M NONepeyHOM CevyeHUn JOMKHA N1eXaTb Ha OAHOV OKPY>KHOCTU.

Mpu onpeseneHnun TONWMUHBI KaXA0ro M3 IMCTOB B ypaBHeHue (7.2-1) cnepyeT NoAcTaBnsATh 4BONHON
BHYTPEHHUI paauyc djs nim ABoiiHoM BHelWwHWi paguyc dos B ypaBHeHue (7.2-2).

7.2.3 lonyckun npu U3roToBeHnun

Mpy BbINOIHEHWM pacyeTa TONLWMHbI CTEHKN AOMYCKW HA U3rOTOB/MIEHWE 47191 HOMUHA/IbHOIO AnameTpa
BO BHMMaHWe npuHuMaTh He crnefyeT. Npu aHanm3e pesynbTaToB yMeHbLUEHWA TOMWMHbI CTEHKM criegyeT uc-
XOAWTb U3 TOrO, YTO TaKOe YMEHbLUEHNE, eC/IN OHO BbINOJSIHAETCA CO CTOPOHbI BHYTPEHHErO AnameTpa, npeay-
cMaTpuBaeT CoOXpaHeHne BeNNUVHbI Hapy)XHOro AuameTpa, a ec/ivi OHO BbIMOJIHAETCA CO CTOPOHbI HAPYXXHOTo
AvameTpa, TO OHO npeAycmaTpuBaeT COXpaHeHne BHYTPEHHEero guameTpa.

7.3 Y4yeT A4OMOMHUTENbHbIX HArpy3ok B o6eyaiikax 6apabaHoB 1 KOJI/IEKTOPOB

7.3.1 O6wme NonoxeHus

BHe 3aBMCUMOCTH OT TOJILLMHbI 06eYaliki, paccunTaHHol nNo 7.2, pacyeT cnefyeT BbINOMHATL Tak, YToObI
rapaHTMpoBaTb OTCYTCTBME CUTyaLUii, KOraa HanpsxeHns B Nepemblukax, Bbl3BaHHble CYMMapHbIMU Hanps-
XEHNAMMN OT BHYTPEHHETO AaBfieHns, 0T Beca camoro 6apabaHa nnv konsekropa mbo nx aNIeMeHToB, a TaKkke
0TO BCEX BHELLHUX Harpy3okK, NpeBbICUIN Obl pacyeTHoe HanpskeHne o (cm. 6.3) B kakoM-N1nbo 13 psfoBs OT-
BEPCTUIA. BCE PaBHO B KAKOM HanpaBfieHUN — OCEBOM, KOCOM UM NONEPEeYHOM.

CpefgHve 3HauyeHUs HanpshHkeHuidh B nMepemblukax Mexay OTBepCTUSMW NOoMepeyHoro psga [osix-
Hbl PaBHATLCA CyMMe MPOAOJIbHbIX HanpshkKeHwid, paccuuTbiBaemMblx Mo 7.3.2 n 7.3.3, yBe/IMYEHHON Ha

pc/2. CpegHee HanpsXxeHWe B Nepembluke Mexay OTBepCTUSMU NOo AvaroHanun AO/HKHO paccyuTbiBaTbCA
no 7.3.4.

7.3.2 HanpsixeHvne OT 0CeBbIX Harpysok
OceBoe HanpsixeHue ad ycpegHsieTcs Mo NonepevyHoMy CevyeHuio obevaiiku, cuMTaeTcsl, YTO OHO Bbl-
3BaHO BHYTPEHHUM AAaB/IEHMEM U OCEBOI COCTaBAALLENA BHELIHNX HArpy30k W 1 JO/HKHO paccuMTbiBaTbCA
no cnegywuieii popmyne:
K-p d* F.

B--~ 5r't <r-3-)

rae As— nnouiajb NonepeyvyHoro cevyeHns paccMaTprMBaemMoro yyacTka, CM. pUCyHoK 7.3-1.

Ecnun oTBepcTua B obevalike ycuneHbl 3a cHeT yBeIMyeHNs TOMNWMHbI CTEHKN WTyLepa B COOTBETCTBUN
¢ 8.1—8.3, T0 B Be/MunHy Ascnegyet BKIOHYaTbh Y KOMNEHCUpYoLune niolaan CTeHOK LTYLEepos.

Ha nto60om yyacTke OKpY)XXHOCTU 060/104KMN AOIKHO BbIMNOSHATLCA Cllefylolee COOTHOLLEHNe

B<+y 41} <7-3-2>
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1 — ronepeyYHoe ceveHre 06010UKN; 2 — HENTpasibHasA IMHNS

PucyHok 7.3-1 — PacyeTHoe nonepeyHoe ceyeHune, paccMaTtpmBaemoe npu pacyeTte NPoAo/IbHbIX Harpy3oK

7.3.3 OceBble Hanps)keHus ot nsrnba

M3rnbatowmii MoMeHT MR Ha n060M yyacTke o6evailku JO/MKEH paBHATbCA anrebpavyeckoil cymme
pe3ynbTUPYOLWNX U3rnbarLmnx MOMEHTOB, 06YCNOBNEHHbIX:

- 3KCLLEHTPUYHOCTLIO ceyeHua ME;

- COBCTBEHHbIM BECOM, BECOM BOfbl U BHELIHUMMU Harpy3kamm Mw.

Mii = ME ¢ Mw . (7.3-3)

Pe3ynbTupytowuii n3rnbatolwnii MoMeHT ME, 06YCMOB/EHHbI 3KCLEHTPUYHOCTLI0 CedyeHusi, cremyet
paccuuTbiBaTh Mo hopmyse
p .jIS
Mr (7.3-4)

rfe B — 3KCLLEHTPUYHOCTb NOMNEPEeYHOro ceveHus.

PesynbTupyowwmii nsrnbarowmii MOMeHT Mw, 06YC/TOB/IEHHbI BHELUHUMU Harpy3kamu, cregyeTt pac-
CuuTLIBaTbL. paccmaTpuBas 060/104Ky Kak 6pyc, K KOTOPOMY MPUIOXKEHbI BHELLHUE Harpysku, B TOM Yucie u
BEC caMoro 6pyca, npv yC/I0BUMW, YTO OH HaxXO4UTCS B O6bIYHbIX IKCM/IyaTaLMOHHbIX YCI0BUAX. MW JOKEH
PaBHATLCS U3rMGalOLLLEMY MOMEHTY y4YacTka, A/1s1 KOTOPOro 3TO 3HAUYEHUE OKa3blBAeTCs HaMGOMbLINM.

HanpsixeHns oT u3rnéa fOo/MKHO paccunTbiBaTbCS No chopmyne

Ma Y
. (7.3-5)

a

roe Y — paccrosiHie OT HellTpasibHOW IMHMKM NMONEPEYHOro ceveHns 40 npeaesbHon cpefHell TOUKU TONWMHbI
o6eualiku, B MM;
A — MOMEHT MHepUun CeyeHus.
KoHkpeTHble 3HauveHus BenuuvH MR. Y u /J1 ponxHbl 3aBuceTb OT HanpaB/ieHWs HelTpanbHOol
NMHUKU Tmba. HanpasneHne cnegyeT BblbUpaTb Tak. YTOObI pe3ynbTupylolee HanpsxeHne 6b1710 Makcu-
MaJsibHbIM.
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Ecnv B3ATb 3HaueHne and a. u3 7.3.2. To O/HKHO BbINOJ/IHATLCA CriefyloLl,ee COOTHOLWEeHNe

°cd+aaf+y o 1 (7.3-6)

7.3.4 MeToZuKa OLEHKM HanpshkeHUs B mepeMblukax Kocoro psiga B 6apabaHax

Korga n3rvbHble HanpshKeHWsl, BbI3BaHHbIE CU/ON TSHKECTU, BHELIHUMW Harpyskamu U 3KCLeHTPUYHO-
CTbl0 Pe3ynbTUpYIoLLeli ONOPHOTo AaB/IEHUS TakoBbl, YTO NPeHe6peUb UMM HEeMb3si, HaNPsHKEHUs B NepeMbly-
Kax Kocoro psija, pacrnonaraloLmxcs no MHUM, KoTopas cocTasnsieT yron ® ¢ NpofosibHOM ocbio 6apabaHa,
kak nmokasaHo Ha pucyHke 8.3.3. crieflyeT OLEeHVBATL C/IeAyoLLM 06pasom:

- NYCTb OKPY)XXHOE HanpsHKeHHO MOMNepPeYHOro CeueHust NPOTSHKEHHOTO yyacTka 0, PaBHO

_ pc dl* .

2. (7.3-7)
- NyCTb NPOAO/IbHOE HamMpsXeHue B NornepeyHoM CeyeHre yyacTka OKPYXXHOCTU Ci2 paBHO
(7.3-8)

roe w2 — ko3 UUMEHT NMPOYHOCTU Ha y4acTKe OKPYXHOCTW B TOW Touke, rae geicteytoT ad n an (cm. pu-
CYHOK 7.3-2).

nj (K Ah

b D
Yx/ NEAK
/

1— npogonbHas ocb 060OYKY; 2 — OUA HA CepeayHY TOMLLUMHBI 060/0UKM BAO/b Paauyca

PucyHok 7.3-2 — OTBepcTuUs AN Tpy6 € AUaroHanbHbIMU CBSA3AMU KO (OULNEHTbI MPOYHOCTU AN NUHUN AB

Ecnn paccmatpuBaeTcs NepeMbluka Mexay OTBEPCTUSIMU OAHOTO pasMepa, TO KO3 (ULNEHT NPOYHO-
CTV AO/IKEH BbIYUCNATLCS U3 CieAyioLLero ypaBHeHUs

(7-3-9)
¢
Ecnun pasmep oTBepcTUii HEOAMHAKOB, TO KO3(PPMLMEHT NPOYHOCTH cedyeT BbIYUCASATL N0 creaytoLe-
MY YpaBHEHUIO
Id., +</,., p-ooB®

Pr3=1~ - 2 - (7-3-1°>
CpefHsisi BeNMYMHA HOPMAsbHOTO HaNpshKeHWst aA B psay A0/HKHA BbIUUCASATLCA MO hopmysie

1 jo,+c2 (0,-a2)cos2o |

an 2 2 " (7.3-11)
CpefHsas BeNnunHa nonepeyvyHoro HanpshXeHus 0B B psfy AO/DKHA BbIUMCIATLCA NO hopmye
|ct+a2 (ol-a2)co829|
ae * 13 t (7.3-12)
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CpefHsAa BeNMuMHa HanpsKeHus caBura <t B NepemMbluke JO/HKHA BbIYUCATLCS No hopmyne

(a, -0 2)sin2«l>
(7.3-13)

HanpsixeHne B nepembluke, B H/MM2, JOMIXHO BbIUUCAATLCS MO (hopmysie
(7.3-14)
(7.3-15)

7.4 TopBeckun n onopbl Ans 6apabaHa koTia

Korga B ycTaHOBKax MpUMeEHAIOTCA 6apa6aHb| 60nbLOro AnameTpa, HO C TOHKMMWU CTEeHKaMun, U Ha
NX onopbl N noaBeckn NpuxXoanTcsa 3HadnTesibHada Harpyska, 1o gnda 1oro 4yTOObl OTBETUTH Ha Bonpoc o
HEO6X0,EI|I/IMOCTVI npoBeaeHNA TOYHOIo pacyeTa MECTHbIX H&I'Ipﬂ)KEHI/IVI, cnepyet BOCNo/b3oBaTbCA ypaB-
HeHnem

(7.4-1)

roe F — Harpyska (npofonbHas uav nonepeyHas) Ha onopbl WU NOABECKW, HbHOTOHBI;
IS — ropusoHTasIbHasA NPOTSHXKEHHOCTb ONOPbI NOZ NPAMbIM YI/10M K ocy 6apabaHa, MM. HO He 6onee 0,87.
Ecnn no pesynbraty BbilENPUBELEHHOrO YPaBHEHUSA OKaXeTCs, YTO UMeeT MeCTO MpeBbllieHne Hag,
JonyckaeMbIM HanpshkeHMeM, cnefyet nepeiity K obliepacnpocTpaHeHHbIM MeToAam aHanusa, Hanpumep K
Taknm, kakue onucaHbl B [1].

7.5 HanpseHus B UWANHAPUYECKMX o60n04Kax, He CBA3aHHbIe C BHYTPEHHUM
rmpapas/jinyecCKnm gaBneHnem

B pononHeHve Kk 7.3 1 8.1.1 MOXHO pacCMOTpeTb TakKke 1 Apyrue HanpskeHus.
B [1] faHbl cnoco6bl pacyeTa HanpsXXeHWi, BbI3BaHHbIX HArpy3kaMu Ha LWTyLepa v KpenaeHus.

8 OTBepcTMA 1 NpucoegnHaeMble geTann B UMAMHAPUYECKMX 0b6eYvaiikax
6apabaHOB, KOMINEKTOPOB N GECLUOBHbIX Tpybax

NMpumeuyaHne — B HacTosILEM NyHKTE U3/0XKEHbl NMpaBuia pacyeta A/ OTBEPCTUIA U WTYLEPOB B LUNH-
Lpuyeckunx obevaiikax. Pasmepsl aHbl 6e3 NpunyckoB Ha MUHYCOBbIE [OMYCKW NO TONLWMHE CTEHKW W Ha U3HOC MeTanna.

8.1 O6wme nNonoxeHns

8.1.1 Tpeb6oBaHua no KoadpguumneHTam ocnabneHnus OCHOBHOMO Kopnyca ¢c OTBEPCTUSMU M OT-
BETBMIEHUSIMMU

8.1.1.1 KoadhdpmumeHT ocnabneHnss OCHOBHOTO Kopnyca

[Ona uunuHgpuyecknx obevaek ¢ OTBEPCTMAMM Hado Ao6MBaTbCA, YTOObI KO3(huMLMeHT ocnabnexms
OCHOBHOTO Koprnyca 6bl/1a O0CTAaTOYHbIM 3a CYET CeayLwux Mep.

a) TOMNLLMHY CTEHKM y4yacTka kopnyca, ocnabsieHHoro oTBEPCTUSIMU, MO CPABHEHWIO C TO/LLMHOWA CTEHKM
UMAnHApMYeckoin obeyaiikn 6e3 oTBEPCTUIA cnedyeT yBeIMunTb. Takoi yTO/LWEHHbI y4acTok obevalikv fon-
XEH UMEeTb MPOTSHKEHHOCTb N0 MEHbLUEN Mepe /re. e U3MepATb OT Kpas OTBEPCTUSI; CM. pUcyHok 8.1.1 (B OT-
HoweHun In cm. 8.1.2). Ecnun umeeTcst OTBETB/IEHNE, AMHA LMIMHAPUYECKOT0 y4acTka OCHOBHOrO Kopnyca,
BM/10Tb A0 /1I060r0 CMEXHOrO CTHIKOBOTO LUBA. JO/HKHA YA0B/IETBOPSATL COOTHOLWEHMIO ISO (cM. pucyHkn 8.1-2 1
8.1-3); wm

b) WTyLepa Ha NPOoTshXeHUM /bl. cunTasi OT HAPY)XXHO NOBEPXHOCTM OCHOBHOIO KOpMyca, A0/MKHbI UMETb
60/1ee TONCTYI CTEHKy, Yem TpebyeTcsi pacyeToM Ha BHYTpPEHHee AaBfieHue, npuyeM 6e30THOCUTEsTIbHO K
TOMyY, MEET /I OCHOBHOI KOPMNYyC B MeCcTe PacnosioXeHns naTpyoka nog Wryuepa 60/ee TONCTble CTEHKN UK
HeT (CM. pucyHku 8.1-2—8.1-4).
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CBapHOe coefuHeHVe OCHOBHOrO Kopryca C OTBETB/IEHMEM [O/HKHO BbIMOIHATLCA PaBHOMPOYHbLIM
LUBOM, EC/IM B MECTe OTBETB/IEHNSA B COOTBETCTBMN C PUCYHKOM 8.1-3 MOXET MMeTbCSA 0CTaTOuHbIi 3a90p B BEp-
LWnHe pasgenkn 1.5 Mm. DTo NpaBuio Takke MOXHO NMPUMEHSTL AN oTBeTBNeHui cdib>50 Mm. npuyem Ao Tex
nop. Noka BbINosIHsieTCs cooTHoweHWe d jd jsS0.2. s Tex oTBETBNEHUIA, y KOTopbiX  >50 mm ndjd,s>0.2.
OTHOLeHWe sghlsrs He AO/MKHO NpeBbiWaTh eanHuly. MNpruBeAeHHbIe NpaBuaa HeNnPUMEHUMbI K OTBEPCTUAM,
npefycMOTPeHHbIM A5 A0CTYNa 1 MHCNEKTUPOBaHUS.

BbITAHYTbIE WTYLEpPa UK WTYLLepa C HEMOJIHLIM NMPOBAPOM, TO €CTb C 3a30POM B BepLUMHE >1.5 MM. Kak
3TO NnokasaHo Ha pucyHke 8.1-1. He JO/KHbI NPUMEHATLCA B y3nax, paboTaloLiux B AnanasoHe Temnepartyp
MoN3y4yecTu, N He JOMKHbI NOABEPraTbCsA AMHAMUYECKUM Harpyskam.

LnvHa umnuHapryeckoro yyacTka WTyLepa, BNioTh A0 CTbIKOBOTO CBAPHOTO LWBa Mexay Tpy6oii u wTy-
LepoM. fo/MKHa 6bITb Takoi, uto 1~ S srb (cMm. pucyHku 8.1-2 n 8.1-3).

Ona wryuepos c dib/dis r 0.7, onA KOTOpbIX AOMyckaemMoe HampshkeHue 6bifo MonyvyeHo M3 Rm wam
RpO0 2,c. npu pacueTe cnegyeT o6patuTtbes K 8.3.3.4. lNs Tex WTYyLepoB, ANa KOTOPbIX ONyCKaeMoe Hanpshxe-
HVe noslyyaeTcs U3 3HayeHui ConpoTUBEHNS NON3Y4ecTu, 0683aTeIbHO AO/MKHbI BbINO/HATLCA COOTHOLLEHNE
d jdiss 0.8 n cooTHoweHne bl > ~rb, a Takke AO/MKHO BbINOMHATLCS COOTHOLWeEHWe sabr sas djd,s, korga
djdnr 0,5 (ana Irbcm. 8.1.2. agnsa 1bl cm. pucyHok 8.1-2).

Kak npaBuno, ocoboe BHMMaHWe cnegyeT obpaliatb Ha NN1aBHOCTb N3MEHEHMWS TONLLMHBI CTEHOK. Mepe-
X04, OT O4HON TONWMHBI K APYTOli AO/MHKEH MPOMNCXOANTL NOA Yriom He 6onee 30° (cM. pucyHok 8.1-2). Ycune-
HVWe OTBepCTUli 3a CYET BHYTPEHHUX YCUIUBAIOLLMX HAKNaA0K AONYyCKaTb He CresyerT;

C) yBENMYEHUS TOMLWMHbI CTEHOK B 30HaX BbICOKOM Harpy3ku B paiioHe 0TBepCTusA (CM. PUCYHkuU 8.1-5 u
8.1-6) MOXHO f06UTHLCA KOBKOW MMM KOBKOI € Mocneaylowein mexaHmyeckon o6paboTkoii;

d) Haknagku, aHanornyHble NyHKTY a) (CM. pucyHkn 8.1-7 n 8.1-8).

TpeboBaHusi No pasgeny 13 K yCuneHWsaM Takoro Tuna HempuMeHVMbl. Y CUnnBatoLme Haknagkm Ao/MKHbI
NIOTHO Npuneratb K OCHOBHOMY KOpPMycCy.

8.1.1.2 CneuwnanbHble TpeboBaHus

Ecnn oTBepcTua Ansa Aoctyna WM UHCNEKTUPOBaHUA UMEeT 3UNTUYECKYI0 UMW 3aKpyrieHHyto dop-
Mbl. TO He cnefyeT gonyckaTb, YTOObl OTHOLIEHWE A/MHbI 60/bLION OCY K ASIMHE Masoi npesbiwano 1.5. Ana
SNNUNTUYECKNX WU 3aKPYTNEHHbIX OTBEPCTUI B LMIMHAPUYECKMX obeyvaiikax UMEHHO UX pa3Mep BAO/b OCK
obeyaiikn cnegyeT NpMHMMaTh B fanbHeRWnx pacyeTax 3a gnameTp (B OTHOLEHUM KOCO MAYLLMX NaTpybKoB
cMm. 8.3.3.3).

B npoueaype pacueTa cfenaHo fonylieHre, YTO B 30HaxX nepexofa NoBepxHocTb11lao/mkHa 6biTh B OC-
HOBHOM CBO6OAHa OT Hagpe30B. OCTpble Yrbl HEOH6XOAMMO CKPYINATh, YTO6bLI NEepexos NoayYnCcsa NNaBHbIM.

OTBepcTua cnedyeT pacnonaraTb Ha JOCTATOYHOM PacCTOSHAM OT CBAapHbIX LWBOB (MPOAO/bHbIX CBap-
HbIX LUBOB W LLBOB MO OKPY>HOCTW) Ha OCHOBHOM Koprnyce. PaccTosiHne cunmtaeTcs AOCTATOUYHbIM, eC/IN BHELU-
HAS KPOMKA OTBETBMIEHMS, LITYLLEpa AN NPUBapPEHHOro YCUIMBAIOLLLETO 3/1IEMEeHTa KOHCTPYKLUW Npu yCNoBun,
YTO TO/ILMHA CTEHKM OCHOBHOTO Kopryca S,S5 25 MM. OTCTOUT OT KPOMKM YNOMSAHYTOrO WBa Ha 2s,s, a npu
TO/ILMHE CTEHKM OCHOBHOrO Kopnyca sfl > 25 MM 3TO paccTosiH1e A0/HKHO coCTaBAsATb 50 Mm.

MexaHuyeckas 06paboTka 0TBEPCTUN, NMPOXOAALLMNX CKBO3b NPOAO/bHbIE CBAPHbIE LUBbI U CKBO3b LUBbI
M0 OKPYXXHOCTN Ha 6apabaHax v konnekTopax, fonyctuma. MNpw aToM oHa Ao/mKHa 06ecneyrBaTb Takoe COCTOSAHNE
KaHana oTBepcTusi, YTOObl KPOMKA OCHOBHOTO LUBA C YN/IOTHEHMEM OcTaBasiacb YACTOM, Npuyem nocne 06-
paboTKky ynomsHyTas KpOMKa OCHOBHOTO LWBa C YNJIO0THEHWEM MOANEXMT NpoBepke MeTofamn HepaspyLuaro-
LLero KOHTPO/IA B COOTBETCTBMM C YCTAHOB/IEHHBIM CTaHAapToM. Kpome Toro, He06X04MMO UMETb B BUAY, YTO
CBapHOI1 LIOB NepecekaeTcst NaTpy6KOM, MPOXOAALLMM CKBO3b HETO. 03TOMY OCHOBHOI LLOB C YNJIOTHEHNEM
B TOM MecTe, r4e NpoxoAuT 3TOT naTpybok/oTBepcTne. AO/MKEH ObiTb 3alNNGOBAH 40 OTCYTCTBUA Kaknx Obl
TO HU 6bINIO HAAPe30B.

BHyTpeHHMe KpOMKKM naTpybka/oTBepCcTus B 6apabaHe cnefyeTt CKpyrisTb paguycom 60ablmnM 3 MM. 3a
NCKNIOYEHMEM TEX OTBEPCTUIA, KOTOPble CBA3aHbl C pa3BasbLoBaHHbIMU Tpybamu.

8.1.1.3 BbITAHYTbIE WTYLEpa

BbITAHYTblE WTyLEepa AONycKalTcsA, TONbKO €CNu A8 HUX BbINOAHAETCA cooTHoweHne djdis s 0.8.
Ecnun Takve wTyLepa no ycnoBuAM 3KCnyaTauuy oKkasbiBaloTCs Mof, BO34ECTBMEM HaMpshKeHWd nonsydye-
CTW. TO YC/IOBUE AJ151 HUX JOJ/IHKHO 6bITh yxecTouyeHo o diddiss 0.7.

KoathdhunumneHT NnpoyHOCTM Y 4151 pacyeToB HaA0 Bbi6UpaTtb B cOOTBETCTBMM € 8.1.4.3.

PaCCMElTpI/IBaeMbIe CBapHble coeanHEeHUA O0/DKHbI ObITb B OCHOBHOM CBOGO,quIMI/I OT Hagpe30B, €C/IM OHU CBO-
604HbI OT NOAPE3aOLLMX 1 OT YCaA04HbIX KaHaBOK (BOrHYTOCTb OGpaTHOI CTOPOHSI LBA), B TEX Npefenax, KoTopble 3a-
patorca B FTOCT P 55682.6.
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BbITAHYTblE WTYLLEpa, KOTOPble paccynTaHbl C YYeTOM AJ/IMTENbHON NPOYHOCTU, AO/IKHbI COOTBETCTBO-
BaTb NnosioxexHnam 8.1.4.4.

8.1.1.4 LenbHoKoBaHble WTyLEpa

OrpaHnyeHnsi, 0 KOTOPbIX TOBOPU/IOCH Bbille, B CBA3W C BbITAHYTLIMWU LITYLEpaMu, HenpuMeHUMbl K
L,e/IbHOKOBaHbIM LWTYLepaM B COOTBETCTBMM C pucyHkamu 8.1-5 n 8.1-6. Ha KOTOPbIX BMAHO, YTO TONLIMHA
maTtepuana Bcerga MoXeT ObITb yBeNnyeHa.

8.1.1.5 KoHunyeckune nepexonpl

CeueHuns KoHM4ecknx hNaHLEeB 1 CKPYrNeHHbIX OTBEPCTUI MPpU pacyeTax cregyeT 3aMeHsATb Ha CeveHns
paBHOV naowasmn, B COOTBETCTBUN C pUcyHkom 8.1-9.

8.1.1.6 BBapeHHble naTpyoku

BHyTpeHHUIA guameTp wTyuepa He AO/KEH NpeBblllaTbh O4HON TPeTu OT BHYTPEeHHero gnameTpa obe-
yamku.

PucyHok 8.1-1 — YcuneHve 3a cueT yBe/MueHns TONLMHbI CTEHOK
OCHOBHOTO KOpMyca C OTBEPCTUSMU

PucyHok 8.1-2 — YcuneHue o6euaiikv WwryLepom,
BBAPEHHbLIM C MOJIHBIM MPOMNJIAB/IEHNEM
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1— ocTaTouHbIii 3a30p O BepLUMHE pa3genku

PucyHok 8.1-3 — YcuneHne npusapeHHbIM WTyLepom

PucyHok 8.1-4 — YcuneHve WTyLepom, NpUBapeHHbIM K BbITAHYTOMY LWITYLLepy OCHOBHOTO Kopnyca

PucyHok 8.1-5 — LLITaMnoeaHo-KkoBaHblii WTyLep

19



FOCT P 55682.3—2017

PucyHok 8.1-6 — TpoliHKK, KOBaHHbI/ 13 CNIOWHOr0 Matepuana,
BNOC/IeACTBUW PAcCCBEP/IEHHBbIV U 06TOUEHHbI

PucyHok 8.1-7 — OTBepcTMe C ycunusarwLiein Haknagkoi (gonyctumo ans 1C< 250 "C)

0) b o
PucyHok 8.1-8 — OTBepcTMA € ycunmsatoLeil HaknagKkol 1 NosIHbIM NpoBapomM,

C BBaApMBaHWEM U HaBapuBaHueM LiTyLepa [cBapHble LWBbI a) U b) nokasaHsbl
ONS UWIMHAPNYECKMX 060/104EK C AOCTYNOM U3HYTPU]
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PucyHok 8.1-9 — LLTyuep ¢ KOHMYECKMMU Nepexosammn 1 CBapHbIMU YI/10BbIMU LWBaAMU

8.1.2 KomneHcupyouwasa gnvHa wryuepa 415 pacyeToB yKpenseHus oTBepcTus

YTo6bl paccunTath YKpenasioLylo naowaas wrylepa no metogy npubamxeHuii, kak onmcaHo B 8.2. 1
ANA pacyeToB OAMHOYHbIX LWTYLEPOB U psAa WTyLepoB, onucaHHbIX B 8.3. TpebyeTca 3HaTb KOMMEHCUpYHo-
LY BbICOTY LUTYLIepa, KOTOPYIo criefyeT UCnosb3oBaTth A/11 YKPEN/IeHNs OCHOBHOMO Kopryca.

[na KOHCTPYKLMit cM. pucyHkmn 8.1-1—8.1-3.

m in j” 8.1-1)

ons onpegenexus /51 cm. pucyHkmn 8.1-1—8.1-3.
[na Tex WTyuepos, y KOTopbIX L I 45°. cM. pucyHkn 8.1-1 n 8.1-2.

*min [ONS HAPYXXHOI NOBEPXHOCTU. (8.1-2)

bl [ONs BHYTPEHHEe NOBEPXHOCTMK. (8.1-3)

[Ons oTBepcTwii 6e3 WTyLepoB BemMuMHa lab He paccunTbiBaeTCs.

8.1.3 Tpu3HaK TOro, YTO OTBEPCTUE OJUHOUYHOE

OTBepcTue B psgy OTBEPCTUll crieflyeT paccMaTpmBaTh Kak OAWHOYHOE, eC/in PacCTosiHUe Mexay LeH-
Tpamu cocefiHUX OTBEPCTUiA, B COOTBETCTBUM C PUCYHKOM 8.3-3 OTBEUAET CrieaytolemMy COOTHOLLEeHUIO

+ + Srs)Srs (8.1-4)

[na otBepcTuii 6e3 wryyepos sab =0 wu 1 = 90r.

8.1.4 TpeboBaHMS K pacuyeTy LWTYLEPOB

8.1.4.1 OCHOBHOW KOpMyC, fONyCKaeMmble HarnpsHKeHUss KOTOPOro MeHblue AO0MyCcKaeMblX HanpskeHui
WwTyuepa

Ecnn B cocTaB OCHOBHOTO KOpMyca, WTYLEepOoB Y KOHCTPYKTUBHbIX 3/IEMEHTOB YCUIEHUSA BXOAAT MaTepu-
asibl. A7 KOTOPbIX AONYyCKaeMble HamnpshXeHus pasninyHbl, U ecnv fonyckaeMoe HanpsKeHue A/18 OCHOBHOIO
Kopnyca [a]s ABNseTca HavMeHbLUMM V130 BCEX YNOMSAHYTbIX B HACTOALLEM MYHKTE f0MNYyCKaeMblX HanpshXeHwui,
TO UMEHHO 3TO 3HauyeHue cfiefyeT WCMob3oBaTb A/ pacyeTa Mo BCeM maTtepuasiaM KOHCTPYKTUBHbIX 3ie-
MEHTOB YCUJ/IEHNA U LUTYLIEPOB.

8.1.4.2 WTyuepa unu ycunmearoLlmne Haknajkv, B KOTOPbIX AONyCKaeMble HanpsXXeHUs MeHblue fony-
CKaeMbIX HanpsHKeHU A OCHOBHOTO Kopnyca

Ecnn B cocTaB LWITYLEPOB UK YCUIUBAKOLNX HAKNa[0K BXOAUT MaTepuasl, 418 KOTOPOro fonyckaemMble
HanpsHxeHust 06 UM ap COOTBETCTBEHHO MeHbLUE, YeM A0NyCKaemoe HanpsxeHue 15 OCHOBHOIO Koprnyca nx.
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TO VMEHHO 3TO pacyeTHOe HanpshXeHwe ab UM 0P COOTBETCTBEHHO CrneAyeT UCNob30BaTh NpW pacuyeTax u
npy NOACTaHOBKE B YypaBHEHUS, COOTBETCTBYIOLLME paccMaTpyMBaemoli cutyaumn.

8.1.4.3 BbITAHYTbIE WTYLEpPaA

Ecnn B KOHCTPYKLUKN MMEIOTCA BbITAHYTbIE LWTYyLepa (CM. pucyHku 8.1-4 n 8.1-5). To koadhhuumeHT npouy-
HOCTU 71 OfMHOUHBIX LITYLLEPOB paccunTbiBaeTCs, Kak A8 06bIYHbIX LWTYLEepoB (CM. pucyHok 8.1-3) 6e30T-
HOCUTENbHO K hopme, NPy 3TOM KO3 MPULMEHT NPOYHOCTM  cnegyeT YMHOXUTb Ha 0.9.

8.1.4.4 BbITAHYTbIE WTYLEpa B AnanasoHe nonsyvyectn

B Tom cnyyae, Korfa BbITSHYTbIe WTyLepa (CM. pucyHok 8.1-4) Ao/kHbl paboTaTb B uanasoHe nonsy-
YecTW. BeNMUYNHY A/IMTENbHOM NPOYHOCTU, NOACTABASEMYIO B YpaBHEHWA Npu pacyetax, credyeT yMHOXaTb
Ha 0,9.

8.1.4.5 Ocobblii cryyait

BryTpeHHuii gnameTp dib naTpy6ka cnegyeTt ncnonb3oBaTb B pacyeTax, faxe ecnv gnameTtp oTBepctust
d B OCHOBHOM Kopnyce mMeHblue, yem dib (cM. pucyHok 8.1-3).

8.1.5 TpeboBaHuA K pacueTy ycuamBalLnx Haknanok

8.1.5.1 O6ume NonoXeHns

Ycunuearolwme Haknagkm He criegyeT UCnosib30BaTth TaM. r4e eCTb ONacHOCTb NOABAEHNUS KOPPO3UUN UK
OKUCNEHUSA, UM TaMm, TAe MOXeT BO3HUKHYTb 60MbLUOV nepenag TemnepaTyp no To/wuHe obevalikn. Yceunu-
BaloLLMe Haknagkn He JOoNyCcKaeTca Takke NPUMEHATb Ha BHYTPEHHUX NOBEPXHOCTAX pe3epByapos.

8.1.5.2 Haknagku, korga ocHOBHasa Harpyska — rugpas/nyeckoe fasfeHue

Ecnu Haknagka ncnonb3yeTtcs AN YCUNEHUA y3fia cBapku uayn oTBEPCTUs, TO NPy 3TOM 0653aTesibHO
cobniofeHne cneaylowmx ycrioBuin. Ycunvsarowme Haknagku cnegyeT NpuMeHaTb TO/IbKO TaM. r4e pacyeT-
Has Temneparypa Huxe 250 °C, Ux HeNnb3A ycTaHaBNMBaATL Ha TakUX yyacTkax, rae oXxuaaeTcs Lukinyeckas
CMeHa MexaHW4YecKux Uau TEenoBbIX Harpy3ok. B npunoxenun B pacuyeta Ansa Takoro cryyvas Het. Takoe
yCW/IeHNe MoYT He OKasblBaeT B/IUSHWA Ha COMPOTMB/IEHWE M3rnbalrolemMy MOMEeHTY, AeiCTBYIoWeMy Ha
wTyuep:

a) oTHoweHue d jd A anameTpa OTBETB/EHUS K AVameTpy LWAUHAPUYECKON obevaiiku He AO/MKHO npe-
BbllWaTb 1/4. eCc/im TONbKO B MHOM Crly4ae He npriBeeHo 060CHOBbLIBAOLWMX A0Ka3aTeIbCTB — 3KCNEePUMEH-
TaslbHbIX NN B pe3ynbTaTe rmapaBnyeckoro UcnbiTaHusa B COOTBETCTBUM C pasgesnom 12;

b) WMPWHA ycunuearLleid Haknagkm He Ao/KHA 6biTb MeHblle, YeMm Irsl2, rae /,s — komneHcupyowas
ANuHa obevaiikn. KomneHcupytowas wuprHa (pucyHkn 8.1-7 n 8.1-8), paccmaTtprBaemas B 8.3.3.3, He JOX-
Ha npesbiWaTb =I;

C) TONLWMHA HaKNaaku sip He Ao/xHa 6biTb 60MbLue 40 MM UK Xe AeACTBUTENbHOW TONLWMHbI 06evaliku.
SN, B 3aBNCMMOCTM OT TOTO, Kakoe 13 3HaYeHUn MeHbLLE;

d) TonwuHa Haknagkn Ao/HKHA 6bITb HE MeHbLUe, YeM SrJA , HO U He 6onblie 40 MM. r4e Srs— ToNLWMHa
obeualiku;

€) BblINO/IHEHVE CBAPHbIX WBOB AO/HKHO OblTh TakMM, kak 3TO NokasaHo Ha pucyHke 8.1-7 wau pucyH-
ke 8.1-8.

Haknagka fo/mkHa NA0THO npuneratb k obevalike.

8.1.5.3 lNpu oTCyTCTBMK HEOGXOAMMOCTN KOMNEHCUPOBAaTb AeiicTBre TApaBANyYecKoro gasnerHns

Ecnu ycunusatoLlme Haknagkim NCnonb3yTcs Ha Takmx yyacTkax, rae feiicTBue rufpaBnnyeckoro fas-
NEeHNs He ckasblBaeTcsl, HanpyMep Takmx, kak MecTo NpucoeavHeHUs onopbl NN TEXHONOMMYECKON OCHACTKM
Tam. rge OXuaalTca YpesmepHble MeCTHble HanpshkeHns B obevalike 6apabaHa, Tpe6osaHua 8.1.5.2 TepsatoT
cuny.

KateT yrnoBoro cBapHoro LiBa Ans npuBapkv Haknagky kK obevaiike He f0MKeH ObiTb 60/1bLUE TOSLLMHDI
6apabaHa sfS.

8.1.5.4 Pa3rpy3ou4Hble 0TBEepCTUsA

Korga ycunusatowme Haknafky noforHaHsl, B HAX 4,0 NpPUBapKK HEO6XOAMMO NpoAenaTb pasrpy3oyHble
0TBEPCTUA BO N3beXaHne CKOMIEHUs rasos, BblAENAIOLWNXCA BO BPEMS CBaPKU.

8.2 KoadhpuumeHT NpOYHOCTH, pacCUMTaHHbI annpokcuMalvein, 1 MakcumanbHblii guameTp
HeYyKpensneHHOoro oTBepcTus

8.2.1 0O6wmne nosoxXeHns

TouHble peLleHns nonyyarTca U3 ypasHeHuii no 8.3.3 u 8.3.4. B To e Bpemsi UCNo/b30BaHWe A5 pac-
4YeTOoB ypaBHeHMW N0 8.2.3 n 8.2.4, 3a UCKNHOYEHNEM ypaBHEHUs (8.2-3), MOXET oka3aTbCsi 60onee TpaauLNOH-
HbIM CNOCO6OM pacyeTa, eC/in HUKakne yCUneHus Wwrylepa He NPMHUMaTh BO BHUMaHME.
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8.2.2 LonycTuMblii KO3 ULMEHT NPOYHOCTM U MaKCUMasbHbI/i AuameTp HeyKpenseHHoro oT-
BeEpCTUA

TpaHcdopmauueint ypaBHeHUs (7.2-1) MOXHO paccuuMTaTb AOMNYCTUMbIA KO3hhUUMEHT npoyHocTy du//
no NPVHATON TO/LMHE OCHOBHOTO Koprnyca Srs

RC 'd]5
<Pl (8.2-1)
(@H -p<)V

Lns aToro koadhchmumeHTa NPOYHOCTN MOXHO paccunTaTb HanbobLWNI HapYXHbI aguameTp dob wryue-

pa Ans cnyvas, Korga cteHka obevaiiku 4O/MKHA NPOTUBOCTOATL TO/IbKO BHYTPEHHEMY AaBMEHNI0

Job.max (8.2-2)

[ns Takoi cutyaumm cpegHee 3HayeHue L0MNycKaemMoro HanpshkeHus ab A0/HKHO paBHATLCA Aonyckae-
MOMY HarpsHKeHW0 0S /19 OCHOBHOTO Kopryca.
8.2.3 OpWHOYHbIe 0TBEPCTUA
YpaBHeHVa 3TOro NyHKTa cnedyeT NPYMEHATb TONbKO A1 PacyeToB OAMHOYHbLIX OTBEPCTUIA UK. ecrn
nveeTcs 60/bLIEe OJHOMO OTBEPCTUSA, UCMOb30BAaTh TO/IbKO ypaBHeHue (8.1-4). B Tex cnyyasnx, korga umeetcs
60/blle 04HOro OTBEPCTUSA, a ypaBHeHue (8.1-4) npuMeHATb Henb3A, cnegyet o6patuTbes K 8.2.4.
B uunuHgpuyeckoli obevaiike fONyCTUMbI OAUHOYHBIE OTBepCTUS anameTpom d 6e3 ycuneHus, ecnu
BbINOJIHAETCA COOTHOLLEHNE
ds 0.147m, (8.2-3)
N COOTHOLIEHWEe
sfS£0.1 dos, (8.2-4)

rae Irs cnefyet paccunTbiBaTb B COOTBETCTBUM C NOOXeHNAMM 8.1.2.

CooTHoLeHns (8.2-3) n (8.2-4) cnefyeT NPUMEHSATb Kak A/1 CKBO3HbIX, TaK U /19 HECKBO3HbIX OTBEp-
CTWiA. faxe ecnu n3 ypaBHeHuii (8.2-6). (8.2-11) unn us 6onee ToUHbIX ypaBHeHUiA no 8.3.3 cnepayer, 4To Ana-
mMeTp d JO/MKEH GbITb MeHbLUEe, YeM MO COOTHOLLEeHHUIO (8.2-3).

Ecnn Tpy6a ¢ HapyXHbiM gnameTpom dob coegnHseTca ¢ oTBepCTUEM (CM. PUCYHOK 8.2-1) 1 ToMWwuHa
CTEHKM 3TO Tpy6bl sab BbIOpaHa M3 pacyeTa Ha BHYTPEHHee faBfieHne, To KO3(hULMEHT NPOYHOCTU gb 3TOrO
OTBEPCTUS, CAENAHHOIO B OCHOBHOM KOpryce, cfiefyeT paccynTbiBaTb Mo hopmyne

4>h" 2'«A2'* t'W <8-2-5>

PucyHok 8.2-1 — CoefnHeHne Tpy6bl C OCHOBHbIM KOPMYyCOM

Ecnun gnameTtp dis 1 ToNwWmMHa CTEHKM SN OCHOBHOTO Kopryca onpejeneHsl 3apaHee, Torga ofMHOYHOe
oTBepcTue AN Tpybbl MOXET MMETb MakCMMasbHbIl guameTp Tofbko dob.

ob (8.2-6)
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Ecnu B oTBepcTMe BCTaBnsieTcs pa3BasibloBaHHas Tpy6a (CM. pucyHok 8.2-2) nnaum Tpyba, kotopas BCTas-
nseTca 1 cBapvBaeTcs 3aTeM LUBOM C NOJIHbIM MPOBapoM, Torga B ypaBHeHusXx (8.2-5) unu (8.2- 6) BMecTo
AvamveTpa dot, cnefyeT noActaBnATb AgvameTp d OTBEPCTUA B OCHOBHOM Kopnyce Afsi TpyObl.

B Tex cnyyasix, Korga nmeeTcs OTBEPCTME CO CTYNeHYaTo yMeHblualWwmMmcs AnameTpoM, To ecTb As
pasBasibLiOBaHHbIX TPy6, B COOTBETCTBUM C PUCYHKOM 8.2-3, Torga B pacuyetax KoaddpmumeHTa npovHOCTM
(8.2-5) BMmecTo dob cneslyeT UCNO/Ib30BaTh 3KBUBAJIEHTHBIN AnaMeTp

(82-7)

MpumeyaHne — HyxXHOro Npounas OTBEPCTUSA MOXHO A06UTbCS NM60 06paboTKoll obeualiku CHapyxu, Kak
nokasaHo Ha puUCyHKe, 160 N3HYTPH.

PucyHok 8.2-3 — Mpotunb 0TBEPCTUS A1 pa3BasibLOBaHHbIX TPy6

MpoyHOoCTb ByfeT AOCTaTOYHOW, ecnM 3KBUBANEHTHbI AMaMeTp He npeBocxoAuT npegena ans dob
n3 (8.2-6).

Kpowme Toro, Heo6xoamMmo, 4To6bl YA0BIETBOPSA/INCH CreAytoLine yC/I0BUs:

a) ecnu umeeTcsa 60/bLUe YEM OHO OTBEPCTUE, HEOHXOAMMO NOJSTHOCTbLIO YA0BETBOPUTL TPe6oBaHN-
M. HanaraembIiM ypaBHeHveM (8.2-13). BennuuHbl nnowageli MOXHO onpefesimTb Mo aHanornu ¢ pUcyH-

Kom 8.3-3;
b) ocTaTo4Has TO/LMHA B YaCTU OTBEPCTUSA, NpefHa3HauYeHHol AN BafbLOBKY, AO/KHA ObITb HE MEHb-
wei. yem

(8.2-8)
; M4

srs-h,Z20,6Sd,-"-. (8.2-9)
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C) KpOMKa OTBEpCTUA AO/DKHA ObITb CKPYraeHa, Kak mokasaHo Ha pucyHkax 8.2-3 u 8.2-4.

NMpumeyaHne — HeckBO3HbIE OTBEPCTUA MOTYT ObiTb BbINMOMIHEHbI KaK C HAPYXHO CTOPOHbI 0Geualiku, Kak
NnokKasaHo, Tak U C BHYTPEHHEI.

PucyHok 8.2-4 — HeckBO3HOe oTBepcTUe

Mpy Ha/M4YMM HECKBO3HbIX OTBEPCTUI (CM. pucyHok 8.2-4) BmecTo dob npu pacueTax koaduumneHTa
NPOYHOCTK Mo (8.2-5) cnefyeT NCNOMb30BaTb IKBUBASIEHTHbIA AnameTp

(8.2-10)

NTaKk, [],OﬂyCTVIMbIVI AnameTp onda oTBepCTtusa BbIYMCNAETCA NO COOTHOLUEHUIO

(8.2-11)
« K U 2)

Kpome TOro, oTBEpPCTMSA CO CTYNEeHYaTo YMeHbLIALWMMCS AMamMeTpoM, Kak NokasaHo Ha pucyHke 8.2-3,
LO/KHbI YAOBNETBOPATL TPe60BaHNAM NYHKTOB a). b) u ¢).

8.2.4 Psap oTBeEpCTUit

Ecnu oTBepcTus pacnonaratTca Tak, YTO PacCTosiHie Mexay WX LeHTpamu [th He yaoBneTBopsieT Tpe-
60BaHWI0 8.1.3, 1 K 3TUM OTBEPCTUAM MOACOEANHEHbI TPYObI, BHELLHW AnamMeTp KOTOpbIX paseH dob, npuyem
Tpy6bl paccumTaHbl TONLKO Ha BHYTPEHHEE faBneHne 1 Ux ToNLWMHa paBHa Sab. TO KO3ahULMEHT NPOYHOCTH
ANA psfa WIyuepoB onpeaenserca u3 cnefyowmx ypaBHeHWiA:

2 8.2-12)
1+axo)Vv
TO ecTb ANA npogonbHoro wara ™ (npu ® = 0) umetrot
10, = {0.702) (8.2-13)

Ecnu BHelWHVe anamMeTpbl Tpy6 psiga LTYLEpOB OTIMYalTes Mexay co6oii, To cnesyeT BOCNo1b30BaTh-
Cs1 COOTHOLLEHNEM

b (8.2-14)

BmecTo pacueToB NpuGAMKEHMEM, UCMO/b30BaHHbIX B HACTOALWEM MyHKTEe, MOXHO BOCMO/b30BaTbCA
ypaBHeHuamMmu no 8.3.4.

Ecnn nmeloTcs HeCkBO3Hble OTBepCTUS (CM. pUCyHOK 8.2-4), To BMecTo auameTpos dob, dobV dob2
MOXHO MCMNO/b30BaTh 3KBUMBAJIEHTHbIN AnameTp daen u3 ypaBHeHUs (8.2-10). kak 3TO 0ObIYHO NMPaKTUKY-
eTcs.

25



FOCT P 55682.3—2017

8.3 Pacuet oTBEpCTHiA, OTBOAOB U WITYLEPOB B LUAUHAPUYECKUX 060/104KaX
(KO3 PULMEHT NPOYHOCTU N YyCUNEHNE)

8.3.1 CumBonbl

B fonosniHeHne K cMMBO/am, nepeyncnenHbiM B Tabnuue 4-1 FTOCTPEH 12952-I cnepyeT nonib3oBaThb-
Cs CMMBO/1IAMW, NOKa3aHHbLIMKW Ha pucyHkax 8.3-1—8.3-5.

8.3.2 Tpe6oBaHUA N0 NPUMEHEHUIO

8.3.2.1 OTBepcTHA

MpaBwna, ykasaHHble B 8.3.3 1 8.3.4. criefyeTt cuntatb UMEOLWUMIN CUNY TOJTLKO ONA KPYI/IbIX, 3/1INM-
TUYECKMX U OBaslbHbIX1* 0OTBEPCTUIA U WTYLEPOB (B TOM YWC/e W A5 KOCO PACMOIOXEHHbIX WTYLEpPOB), pas-
MeLLEHHbIX NOOAMHOYKE UK TPYNNaMun Ha UWAVHAPUYECKMX 060/104Kax, NPY YCI0BUM, YTO BbINOJIHEHLI Cle-
AyoLme NonoXeHus:

a) AN5 OTBEPCTUIA U WITYLLEPOB, NEPNEHANKYNAPHbIX MO OTHOLLEHMWIO K 060/104KE:

- OTHOLLEHMe 6OMbLUOK OCUM HEKPYTOTO OTBEPCTMSA K Mas10il ero ocu He npesblllaeT 2:

b) ANA KOCO NAYLNX LITYLLEPOB:

- WTYyUEep B CEYEHUW KPYI/ibli, N Yron MexXay ero oCbio Y NepneHAnKyISpoM K NOBEPXHOCTY 0beyvaikun
He npesblwaeT 45s,

C) A1 BCEeX LITYLEepos:

- MakCUMaJsibHble CW/bl U1 MOMEHTbI, AelCTBYIOLWME HA 3TU WTyLepa, HeBenvkn. B Takom cnyyae gns
npoBefeHNsa pacyeTa U COCTaBEHUS 3aKNIOYEHUS O [OMNYCTUMOCTM Pe3ybTUPYIOLLMX HaNpshKeHWd cnesyot
npumMeHATb [1].

B pacueTax cnegyeT ucnosib3oBatb BHYTPeHHW gnameTp wryuepa dib, gaxe ecnu gnameTtp oTBepcTus
d B OCHOBHOM Kopnyce MeHbLe, yem dib.

[ns coefmHeHni WITyuepa ¢ KOPNycoM C OCTaTOYHbIM 3a30POM B BEPLUMHE pasfesfikv nof cBapky 60/b-
W1M. Yem 1.5 MM. Unu ANSA WTYLEPOB, BBAPEHHbLIX W CBAPEHHbIX TOILKO MIOTHLIM LWBOM (TO €CTb C Hemnpo-
BapoMm). crieflyeT NpoBOAUTL TaKOM e pacyeT, Kak 1 Ans oTeepcTua 6e3 wryuyepa. O6nactu 6,13 oTBepcTUA
nop Tpy6y, B KOTOPbIX AEMCTBYET AaB/eHNe, HaA0 paccMaTpuBaTth TOXe, 3a UCK/I0YEHNEM TeX C/lyyaeB, Koraa
Tpy6a BBapuBaeTcs, NpuyemM LWBOM C YM/IOTHEHVEM NO BHYTPEHHER NOBEPXHOCTU.

8.3.2.2 OTBOAbI

Mpy pacuyeTe 0TBOAOB [O/MKHbI ObITh YYTEHbI CefyoLmne MOMEHTbI:

a) CnocobHOCTb NPOTMBOCTOATL pacyeTHOMY [faBfieHnil0. [1a 3Toro MuUHMMasbHas TOJLWMHA OTBOAA
[OJ/KHa paccunTbiBaTbCca no pasgeny 11,

b) Tpeb6oBaHMA K KOMMEHCUPYIOLMM CMOCOGHOCTSIM OCHOBHON 06euvaliku, KOTopble Hago onpenensitb
ANA unnuHapuyeckoli 060104kn B cooTBeTcTBUM € 8.3.3 unun 8.3.4;

C) CNOCOGHOCTb MPOTUBOCTOATL BHELIHUM Harpyskam OT NpuUCOoefuHEHHbIX TPY6 WM UHbIX 3/IEMEHTOB.
B nto6om cnyuyae To/LMHA CTEHKMN OTBOAA He AO/KHA OblTb MeHbLLE, YeM 3TO credyeT u3 8.3.3.1;

d) MUHMManbHas TonwmHa oTeoAa sab 6e3 NpubaBoK He AO/MKHA ObITb MEHbLLE, YeM Tpebyemas ToLu-
Ha 0TBOAa, ONpejAesieHHast B COOTBETCTBMM C ypaBHEHMEM (8.3-1) (CM. HUXE), B KOTOPOM dob — 3TO BHeLUHUiA
AnamveTp oTtBoga (Mm). TpeboBaHNA 3TOro NOANYHKTa He crefyeT NPUMEeHATb K yyacTkam Tpy6 noBepxHocTei
HarpeBsa, NpMCoeANHAEMbIM K LUTYLIepam.

slb *0.015 dob +3.2. (8.3-1)

"* OBasibHble OTBEPCTUS — 3TO TaKWE OTBEPCTUS, KOTOPbIE HE SIBASIOTCS HU KPYIbIMW, HU 3NMNTUYECKUMU U Bbl-
NOSHAIOTCS C NPUMEHEHNEM [BYX PaAnycoB, YTOObI B UTOre NOJy4nIoCh OBaslbHOe OTBEPCTHE, Y KOTOPOro 6osbluas ocb
He paBHa Masnoii ocu.
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PucyHok 8.3-1 — 3ntopa Harpy3ok a5 LuAnHApMYeckoin 06010uku
C KOCbIM LUTYLLEPOM U YKPENAawLWwei Haknaakon

MpumevyaHune — LTPMXOBKA 1 NOAPOGHOE N306PaXEHNE CBAPHOTO WBa B 30He X ONyLLeHbI.

PucyHok 8.3-2 — 3ntopa Harpy3ok 415 LUAnHAPMYEeCcKoin 060104ku
C HepaAuasbHbIM LTYLLEepPOM
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PucyHok 8.3-3 — 3niopa Harpysku 41 LUANHAPUYEcKoi o6edaiikm ¢ psgom oTBepcTuit,
pPacnonioXeHHbIX N0 MHWUKM, UayLLein nog yrnom ® kK ocum o6eyaitku

MpumevyaHne — 41,245° 1422 45° rae v — yron Mexay ocblo WITyLepa v ocbio obevalikv

PucyHok 8.3-4 — 3niopa Harpysok A5 LuavHapudeckoit o6evaiiku ¢ nonepeyHbiM psgom LWTyLepos,
HanpaeMeHHbIX NO4 YI/I0M K paguycy obedaiiku
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8.3.3 PacuoT 4Na 0AVWHOYHbIX OTBEPCTUI CO WTyLepamm

8.3.3.1 O6wme nonoxeHus

TonuwmHa obeyaiikn Srs 1 ToMLWMHA WTyLepa SN He AO/MKHbI 6biTb MEHbLLIE, YeM paccuMTaHHble Ans ip= 1,
B COOTBETCTBUM C 7.2.

8.3.3.2 OMHOYHbIE OTBEPCTUA C BEPTUKA/IBHBIM LUTYLLEPOM

8.3.3.2.1 [Ins 04MHOYHbIX OTBEPCTUIA CO LUTYLL.epOM, NepneHAuKynspHbIM 060/10uke, 6e3 yyeTa ycune-
HUA. cnefyeTt Takke NpuHMMaTb BO BHMMaHue nonoxeHunsa 8.3.3.4 n 8.3.3.5.

8.3.3.2.2 Ecnn cnpaBeanvBo cregylollee cooTHoweHnel)

83-2)
TO AN KoadhduLmeHTa NPOYHOCTM JO/HKHO ObiTb CNPaBeaINBO COOTHOLEHKel)
(0] * ﬂ \ \ e 1 (83-3)
8.3.3.2.3 Ecnu gonyckaemoe HanpshkeHue ONnsa LWTYUepoB OKa3blBAeTCSA MEHbLUMM, YeM OHO Xe Ansa
OCHOBHOTO Kopryca, TO MPUMEHUMbI CleAylolme COOTHOLWEHNA A1 YCN0BUSA NPOYHOCTH
PirAp-1 ,~ ,~kx ,
e (8.3-4)
A .K 7N
T
1 B 3TOM cnyyae KoadpmuymeHT npoyHocTnl) paseH
g 1
. £1 (8.3-5)
4 +A n
12 n x
Cnyuaii, korga [a]b/[a}s > 1. B pacueTax paccmaTpmBaTtbcs He fosmkeH (cm. 8.1.4.1).
8.3.3.3 OAMHOYHbIE OTBEPCTUSA C HAK/IOHHbBIM LUTYLLEPOM U AONOAHUTENbHBIMU KOHCTPYKTUBHBIMW 3/1e-

MeHTaMun ycuneHus

11 3aecb MOXHO MCNOMb30BaTb pacyeT annpokcumMalmeii B COOTBETCTBUM C 8.2 BMECTO HACTOSLLEro pacyeTa, Torga
3 HEKT OT BBEEHUS KOHCTPYKTUBHBIX 3/IEMEHTOB YCUIEHUS ANt NaTpy6Ka MOXHO He paccmaTpuBaThb.

29



FOCT P 55682.3—2017

8.3.3.3.1 1A 0ANHOYHbIX OTBEPCTUIA, B COOTBETCTBUM C PUCYHKOM 8.3-1, Tpeb6oBaHus A5 pacyeTa ycu-
nvBawowmnx Haknagok no 8.1.5 cnefyet paccmatpusaTb OTAE/IbHO.
8.3.3.3.2 YcnoBue npoyHocTy ansa obnactu | {cM. pucyHok 8.3-1). HanpsikeHne f0/HKHO 6biTb paBHO

+
(e *2 (8.3-6)
J=Pcwn ,/[+Np/+0'7N [ +2
n ansa obnactu i
1

= ®—s OL. (8.3-7)

AEIL* bl \y 2
8.3.3.3.3 Ecnu gonyckaemoe HanpseHve Ana marepuana wrtyuepa win ons matepuasna TexXHosorm-

YeCKOW OCHaCTK/M MeHbLUe, Yem ONna MaTtepuasnia OCHOBHOrO Kopnyca, TO yc/ioBMe NpPOYHOCTU OANnA o6nactu |
A0/DKHO yAOBNETBOPATL crieayowemMy COOTHOLWEHUO

Vv ni (8'3'8)

(n gpna obnacty ).

8 3.3.4 lMNonepeyHoe ceyeHne, NPoOBeLEHHOE NepneHanKyISPHO MO OTHOLIEHUI0 K OCU OCHOBHOIO KOp-
nyca

[ns wTyuepoB ¢ gonyckaeMblM HanpshkeHueMm, paccuutaHHbiM no f?p02,c s MOBbIWEHHbIX TeMMe-
patyp, korga d jd it * 0,7 n ogHoBpemeHHo sfhlsn < d jd is, 4nsa y3na coeguHeHns kopnyca co LWTyLepoM B
nonepeyHoM CeYeHWU, NPOBEAEHHOM NEPNEeHAMUKYISIPHO N0 OTHOLUEHUIO K OCM OCHOBHOTO KOpMyca, AOJIKHO
BbIMO/THATLCS C/lefytollee COOTHOWEHNE

d. +s. id +s, ,
+02—— — I—— — iimin(|o|s,{o]ii (8.3-9)

Iy stV

Ecnun oCHOBHOIM KOPNYC U LUTYLEp BbIMO/IHEHbI N3 MaTEPUAaSIOB C Pa3/IMYHbIMK AONYyCKAEMbIMU Hanpsxe-
HUAMUW. TO B pacyeTax criefyeT UCNOoMNb30BaTb MEHbLUYIO U3 BE/INUYNH.

8.3.3.5 Lununapuyeckue obeyaiiki co LWTyLepamn, YCTaHOB/IEHHbIMI HE N0 paguycy

[ns Takoli uMIMHAPUYECKO obevaiiku, y KOTOPOi LITYLep HanpaB/ieH He Mo pagnycy (CM. pucyHok 8.3-2).
HO nof yrnom LU/, K OCHOBHOMY KOPMyCy, B NOMEPEYHOM CeYEHUW, Kak Ha pucyHke 8.3-2, unu B NPOLOSIbHOM
ceyeHuMn, Kak Ha pucyHke 8.3-2, MOryT BO3HUKaTb 60/1ee BbICOKME Harpysku. B ob6oux cnyyasx B pacuyetax
cnefyeTt UCNONb30BaTb YC/0BME NMPOYHOCTW NO ypasBHeHuto (8.3-2), npu aToM 0611acTW, NokasaHHble Ha Co-
OTBETCTBYIOLMUX PUCYHKaX, umetoT naowaan Ap. Afs n A*. KomneHcupyowasn gnvHa gomkHa yunTbiBaTbCs B
pacyeTax OCHOBHOIO Kopryca B COOTBETCTBUU C ypaBHeHueM (8.1-1) unu no wtyLepy B COOTBETCTBUU C ypas-
HeHnewm (8.1-2) unu (8.1-3) COOTBETCTBEHHO.

TonwmHa CTeHKU WTyLepa sab He f0/HKHA 6biTb 60MbLUE TOMLLMHBI CTEHKM OCHOBHOTO Kopnyca s,s

8.3.3.6 Y-0bpasHble pa3Busku

Y-o6pasHble pa3sBusikv (CM. pUCYHOK 8.3-5) A0/MKHbI BbINO/HATLCA MO TEXHOIOTUN KOBKW UM C MOMOLLLbIO
cBapku, npu aTom yron v A 15e. Ycnosue npoyYHOCTU A/15 30HbI HArpyXxaemoro yr/i0Boro coefjMHeHns Bbipaxa-
eTCsl COOTHOLLEHNEM

Pcy (8.3-10)

[na pacyeToB no WTyLepamM B COOTBETCTBUMN C ypaBHeHUeM (8.1-2) Hafjo UCMOb30BaTb KOMMEHCUPYHo-

LLyt0 BbICOTY WTyuepa. KoadduuneHTy B ypaBHeHun (8.3-10) Ans Tex WTyLepos, y koTopbix If 545°, nomnxeH
6bITb paBeH

y=1, (8.3-11)

a ons Tex WTyuepos, y kotopbix daS 102 mm n 15e Sy s 45e:
y =1+0.005 (45e- v). (8.3-12)
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8.3.3.7 KoBaHble TPOHUKK
[ns KoBaHbIX U PacTOYEHHbIX TPOMNHUKOB, A/151 KOTOPbIX BbINOHEHbI ycnoBusa s jd a Z 0,1 u dis S90 mm
(Hanpumep, CM. pUCYHOK 8.3-6). AO/MKHO BbINOHATLCS CieAytoliee COOTHOLWEHVE A5 PACYHETHOrO HaNpsHXXKeHNs

(83-13)

KomneHcupytowme naowaan Ao/mkHbl BbIGupatbcs, kak no ypasHeHuto (8.1-1). no makcvmManibHOMy 13
OBYX 3HAYEHWI. Yron HaknoHa y Ao/mKeH 6biTb He MeHee 45°.
B frvana3oHe nonsyyecTy Takol TWN TPOHWKA UCMOMb30BaTb He criedyerT.

8.3.4 PacueT psfa 0TBepCTU U WITYLEPOB

8.3.4.1 O6wWme NonoxeHns

Pap oTBEpCTMA M OAVHOYHOE OTBEPCTUE PAaCCUUTLIBAKOTCA MO-Pa3HOMY.

8.3.4.2 YcnoBue AnsA pacyeToB psifa 0TBepCTuii 1 LITYLEpoB

PacueT gnsa paga oTBepCTuii 1 WTYLEpPOB cnefyeT BbINOMAHATb, TONbKO €CAW OHW He YAO0BNeTBOPAT
YC/OBUIO AN151 OAMHOYHbIX OTBEPCTWIA UK WTyLepos no 8.1.3.

8.3.4.3 OCHOBHOWA Koprnyc, AonyckaeMoe HanpshkeHvue 4715 KOTOPOro MeHblue, YyeM Aonyckaemoe Ha-
npsxeHve maTepuana LwTyuepa

[nsa paga oTBepcTuii UAN WITYLEPOB NPOYHOCTb CriedyeT paccymTbiBaTb MO MOMEPEYHOMY CeYeHMUHo,
Korja ocb MX LLEeHTPOB COCTaBNsieT yron ® c ocblo 06eyvaitku, kak 3TO NokasaHo Ha pucyHke 8.3-3. Ycnosue
MPOYHOCTU NPU 3TOM ONpefensieTcs no COOTHOLIEHWNIO

1 COS2 ¢
2 Ap +2011 420 *
ah (8.3-14)

Lllar no gnaroHanu wnv no OKPYXHOCTU ciefyeT 06CUnTbIBaTh Tak Xe. Kak U NPOoAO/bHbINA Lwar. B COOT-
BETCTBUW C pUCyHKOM 8.3-3 npu pacctosiHuu [th. B aTom cnyvae gasneHne B o6nactn 2ApQ Hag0 YMHOXUTb
Ha KoadhhpuumneHT (1 ¢ cos2 ®)/2 npu pacyeTe yc/i0BUSA MPOYHOCTU B COOTBETCTBUU C ypaBHeHueMm (8.3-14).

KoadhdpuumeHT npoyHOCTMI* foMmKeH 6biTb paBeH

N.0*Nwm+Ac2
1 cos' ¢
2 Ago *201 1420 2

n<l. (8.3-15)

11 3aeCb MOXHO UCMO/b30BaTh pPacyeT annpokcumaLmeil B COOTBETCTBUM C 8.2 BMECTO HACTOsILLEro pacyeTa, Toraa
3 (HEKT OT BBEAEHUS KOHCTPYKTUBHBIX 3/IEMEHTOB YCUEHUS ANt NaTpy6Ka MOXHO He paccmaTpuBaThb.
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8.3.4.4 OTBOfblI C PaBHbIM MW MEHbLUMM, YEM Y OCHOBHOI 060/104KM, AONYCKAEMbIM HaNpsxeHnem
Ecnn gonyckaemoe HanpsbxkeHue Ans 04HOro wiav Ans o6oux WTyLepoB MeHblle, YEM OHO Xe A5 oc-
HOBHOrO Koprnyca, TO [JO/IXHO BbIMOMHATLCA Crieylolee ycrioBue

1* COS* ®
p 2'Ap0 ——— +2’Ap\ +2°A p2 +A>O +Ab|+Ab2
ad (8.3-16)
T —_ n = [ =mmmmmm oo oo e £lc|-
nm' H, 1°1,
N KO3(hULMEHT NPOYHOCTUI* fOMKEH ObITb paBeH
bl
<n. (8.3-17)
1+cos' @
\r *

Mpu atom [0]61/[c]s > 1 unu [0]b2/[0]* > 1 B pacuyeTax UCNOMb30BaTLCA He A0/KHbI (CM. 8.1.4.1).

8.3.4.5 T[lonepeuHsblii psg WTyLepoB

Lns pacnonoXeHHbIX N0 OKPYXXHOCTW psifa LUTYLLEPOB, KOTOPbIe He Hanpas/eHbl N0 pajgumycaMm B COOT-
BETCTBUW C PUCYHKOM 8.3-4, pacyeT AOo/KeH BbITb aHaI0TMYeH pacyeTy ANs WTYLEepoB, KOTOpble HanpaB/eHbI
no pagvycam. B aTom cnyvae B pacyeTax nonpaBouHbli koadhumumeHT (1 ¢ cos2 d)/2) cnegyeT 3aMeHUTb
Ha 1.

8.4 bonToBble coefnHeHUs

8.4.1 OO6WMe NooXeHUs

Monoxexns 8.4 cnegyeT UCNOMb30BaTh 418 PpaCYEeTOB 3/IEMEHTOB, COEANHAILLNXCA 6GoNTamu, Npu 3ToM
60NTbl KaK KpenexHble npucnocobnexnns, paboTtatoLie Ha TPEHUW, UCMbITbIBAIOT Harpy3ky OT AaBfeHWs W
Temneparypsbl.

[na Toro uto6bl 60/1TOBOE COefVHEHWe Oblno 6onee rMOKUM, PeKOMeHAYyeTCs NPUMEHSITb 60NTbl C
YMEHbLUEHHbIM ANaMeTPOM CTEPXHSI B COOTBETCTBUM C [1].

BbiCcOKOHarpy»xeHHble 60/1Tbl 0683aTeIbHO [O/IKHbI OblTb C YMEHbLUEHHbIM CTEPXHEM. Takue 60nTbl
ABNAIOTCA 065A3aTeIbHbIMU NpY:

a) pacueTHoli Temnepartype tc 6onee 300 °C;

b) pacueTHOM faBneHuun pcb6onee 8 H/MM2;

C) BHYTPEHHUM AnameTpoM pe3bbbl dk 6onee 25 Mm.

BonTbl, AMameTp CTepXHS KOTOpbIX ds MeHblle 10 MM, NCNOMb30BaTh HE paspeLuaeTcs.

dnaHueBble coeiHeHNs, paboTatlme noj AaBNeHneM, He J0/DKHbI OMbIBATLCS AbIMOBbIMUW razamu.

Korga npumeHsitoTcsa ctaHAapTHble thiaHLbl, TO NPOYHOCTHbIE CBOCTBA 60/1TOB, KOTOPbLIE Npeanonara-
eTCcs NPUMEHUTb, AO/MKHbI ObiTb OCTATOUYHLIMMW, €CNN B COOTBETCTBUM C [1] 60NTbI HAa hNaHLax NPUMEHSIOTCA
13 MaTepuasnios, ykasaHHbIX B HACTOALEM CTaHfjapTe A1s fonyckaeMoro paboyero AaBfeHNs npu cooTBeT-
cTBYtOLLEN paboueil TemnepaType, KOTOpbIE yKa3aHbl 3[€Ch Xe.

Konuyectso 601TOB Ha th1aHLEeBOM COeANHEHNN He AO0/MKHO GbiTb MeHee 4.

Konnyectso 601TOB [O/MKHO ObiTb TakMM, 4TO6blI rapaHTUpoOBaTb NJIOTHOCTb COEAVHEHWS, MPY 3TOM
Haflo UMeTb B BUAY, YTO UCMNO/Ib30BaHNe 60/bLUEro KonmyectTsa 60MTOB MEHbLIEro AnaMeTpa, pacnosioxeH-
HbIX C MEHbLUUM LIarom, fBnseTcs 6osee NpeAnoYTUTENbHLIM BAPUAHTOM N0 CPaBHEHMIO C UCMO/Ib30BaHNEM
60N1TOB 60/bLLETO ANamMeTpa.

UT06bl yMEHbLUMTL Harpy3ky Ha 601Tbl, hNaHLeBbIe NPOKNaAKM AO/DKHBI 6bITb OTHOCUTENBHO HEBESIVKM,
4TO CTAHET NOHATHO, EC/IN MPVHATL BO BHMMaHWe pabouvie HanpsKeHns, pasBmBatoLLmecs B poknagkax npu nx
oxaTun. CoefuHeHne «Wwmnn— nas» Uan «BbICTYN — BNaguHa» A15 MI0CKNX TOPLOB AO/KHbI ABNATHCA NPeAno-
YTUTENbHLIMW. EC/IN HE UCMO/b3YITCA MeTa/lIMYeckne NPoKNagKu Ui KOMOGUHNPOBAHHbIE YNIOTHUTENN.

Mcnonb3oBaHne coeguHeHn Ha pe3b60BbIX LWNWIbKax cnefyeT npeanoyvecTb, TOIbKO eCNy pacyeTHas
Temnepartypa tc He npeBbiwaeT 300 °C. a pacyeTHOe gaBneHune pc He npesbiwaeT 4 H/MM2. Ecnin cTeHka

11 3aecb MOXHO UCNOMb30BaTb pacyeT annpokcumMatmeii B COOTBETCTBUM C 8.2 BMECTO HACTOSLLEro pacyeTa, Torga
3 (HEKT OT BBEEHUS KOHCTPYKTVUBHBIX 3/IEMEHTOB YCUIEHUS ANt NaTPy6Ka MOXHO He paccmaTpuBaThb.
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OCHOBHOTO KOpryca TakoBa, YTO He NO3BOJIAET BbINO/IHUTL COEAUHEHNE HANPAMYIO, TOrAa K OCHOBHOMY KOpny-

Cy He06X0AMMO NMPUKPENATL CBApPKOi crnelnanbHble YyCUBaiolue aieMeHThl (CM. PUCYHOK 8.4-1).

PucyHok 8.4-1 — Tunosble NMpuMepbl NPUBapKN yCUNNBAIOLWNX 3/IEMEHTOB

8.4.2 CwumBONblI 1 abbpeBnaTypbl
B fononHeHne K cumsonam, npusefeHHbIM B Tabnuue 4-1 TOCT P EH 12952-1, cnefyeT ncnosb30Batb
CUMBO/IbI, NPUBELEHHbIE HUXE, B Tabnuue 8.4-1.

Ta6bnuuya 8.4-1— CumBObI

Cunson
EN FOCT P
(o]
dmd
dk d*
ds dbb
kKO KD
Ko Ko
K1 K,
n
pos FDB

PDVP DV  FOVF'ov

PF ff
PR fr
PRZ FR2

OnucaHve

KoathpuumeHT ana pacueta Harpy3ku Ha NpoknagKy npu ynaoTHEHUM
[Jonyck Ha usrotosneHvne 6onta

CpepHuii gnameTp npoknagku

BHyTpeHHuii anameTp pe3bobl

[inameTp CTepXHA 601Ta C YMEHbLIEHHbIM CTEPXHEM

KoahbuuneHT conpotusnexuns gedopmauum matepuana npoknagku gns pacue-
TOB NpoKnagku

KoadhduuneHT gns pacueta Harpysku Ha Npoknagky npu ynaoTHeEHUN
KoaghdmumeHT npoknagkm 4ns paboumx ycnoBuii (peakuusi Ha Harpysky)
Konuuectso 601708

Harpyska cxaTus Ha npoknagky, kotopas rapaHTUpyeT NJ0THOCTb COeANHEHNA
Harpyska Ha npoknagky npu ynaoTHeHun

PasHoCTb MeXAy NoSHbIM YCUIMEM OT Harpysku rmapasanyeckum fgaBneHnem n ee
yacTblo, AeiicTBytowell Ha o6nacTb BHYTpU hnaHua

Ycunue oT BHYTPEHHETO faBneHns

[onoNHUTENbHAs Harpyska OT NPUCOeAMHEHHOrO Tpy6onpoBoga

EavHvua

MM
MM
MM
MM

H/Mm2

MM

MM
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OKoHYaHve Tabnuubl 8.4-1

Cumson
OnucaHve EovHnua

EN roCcT P

ps Fs Harpy3ka Ha 60onT (06wasn) H
PSB FSB Pabouas Harpyska Ha 6onT H
P*o En HauanbHas Harpyska Ha 60NT (Npy CBUHYMBAHWM) 10 NOAAYN aBNeHns H
PSP ESP Harpyska Ha 601T Npy UcnbiTaHun H

q q [06pOTHOCTL —

8.4.3 Pacuer guameTpa 6onta

8.4.3.1 TpebyeMblii BHyTpEHHUIi AnameTp pe3bbbl 60nTa cnefyet paccunTbiBaTh ANS:

a) paboumnx ycnoswuii, NCNONb3ysa A5 3TOrO0 BEIMUMHY PacyeTHOro faBfieHns pc v pacyeTHyto Temnepa-
TYpy tC, KOTOpbIE BbIYMCAAIOTCA NO 3afj@aHHON Harpyske Ha 60Tkl Npu pabounx ycnosusax. FSB

b) flaBNeHns, Npu KOTOPOM MPOBOAATCA UcnbITaHusa. ph npu Temnepatype 20 °C u Harpyske (Tpeby-
eTcs ToNbKo, 4To6bI ph > 1.3 pc);

C) pexuma 3aTshkkn 601TOB A0 NpUKNagbiBaHns fasnexuns, npu atom ph = 0 n Temneparypa 20 °C. Ha-
rpy3ska Ha 60nTbl paBHa F/.

8.4.3.2 Heobxoaumblii gameTtp 6onTa npy 3afaHHOM BHYTPEeHHEM AguameTpe pe3bbObl 607TOBOro Co-
eIMHEHNA ¥ NPW YCOBUK, YTO KOSIMYECTBO GONTOB COCTABASET Z. paBeH

(8.4-1)
[ns 60NTOB C YMEHbLUEHHbIM CTEPXHEM AMaMeTp CTEPXHA fo/mKeH cocTaBnAaTe dbb = 0,9(1.
UT06b! 061Er4nTb BbIYUCAEHUS, MOXHO BBECTU KOI(PULMEHT
Ko (8.4-2)
(cm. Tabnmuy 8.4-2). nocne yero ypaBHeHue npuobpeTtaeTt BUA
(8.4-3)

Tabnuuya 8.4-2 — KoadpdpuuneHT K4 ana pacuetos dk

KoadhdomupmeHT z

[Jo6poTtHocTb U Pa6ounii pexvm [asneHvie npun vcnbITaHum
n* 15 n«16 nwell n*12
0.75 1.60 1.65 1.37 1.43
1.00 1.38 1.43 1.19 1.24

B oTHOWweHNN O06POTHOCTM g CM. 8.4.8: B OTHOLIEHUN KO3 ULMEeHTa HAAEXHOCTM T cM. 8.4.7.

[ns 601TOB C YMEHbLUEHHbIM CTEPXHEM B ypaBHeHus (8.4-1) nnu (8.4-3) cneayet Bmecto dk noacTas-
NATb AnameTp YMeHbLleHHOoro ctepxHs dbb.
8.4.3.3 [lpu pacuyeTax cfefyeT UCMNO/b30BaThL CneaytoLlne KOHCTPYKTUBHbIE AOMYCKU:
a) [Ans pabouyux ycnosuii:
- BHYTPEeHHuIi guameTp pe3bbbl 20 MM U MeHblle — €3 = 3 MM:
- BHYTPEHHWI AnameTp pe3bbbl 42 MM 1 60nblue — c3= 1 MMm:
- 4015 NpOMeXyTo4yHoro ananasoHa — c3=5- 0.1 dk
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b) ons gaBneHuns npu ucnbiTaHnm — c3= 0 MMm;
C) ANS pexvumMa ynnoTHEHNS:
- [0 NpUNoXeHns aasneHns — c3= 0 MM.

8.4.4 PacueT Harpysku Ha 6onT

8.4.4.1 O6ume nonoxeHus

Harpy3sky Ha 601T cneflyeT onpefenaTb Ana pabounx yCcnosuii, 418 NCNbITaHW COOTBETCTBYOLLMM fjaB-
NeHnemM 1 ans pexvMa cbopku fo nogaun gasnexuns. Ecnv 6ontel 601TOBOro cCoeMHEHUs pacrnonaratTcs no
OKPYXHOCTW, TO criedyeT Nonb30BaTbca hopMynamu, KOTOpble NPUBOAATCA HUXeE.

8.4.4.2 Paboune ycnosus

Harpyska Ha 60nT npu pabouunx ycnosusax FSB [cm. 8.4.3.1 a)] paccunTbiBaeTca no hopmyne

fsb=fr +fob + ff- (8.4-4)

B 970 ypaBHeHWe cnefyeT NOACTaBMAATL CeAyoWmne 3HaYeHNs:
a) ycunue oT BHyTpPeHHero gasneHus FR, paccumtaHHoe no hopmysie

d} m
-P c*FRZ- (8.4-5)

,U,OFIO}'IHVITeanaFI OKOHYaTesnbHas cuna FRZ paccynTbiBae€TCA B C/iydyae Ha/imuma npncoeamnHeHHoro Tpy-
6onposoaa. Mpu aTom Frz paBHa 0 Ansa Takmx 601TOBbLIX COeAVHEHWNIA, K KOTOPbIM HE NoAX0AMT Tpy6onpoBos
nnn noaxoguT TOSIbKO TaKOVI, KOTOprVI He HeceT C coboW HUKaKNX AONONTHUTENbHbLIX CU. ,Cl,eP’ICTBleLU,VIX B
npoaosibHOM HanpasneHun, ecnn ero noacoegnHUTb. ﬂ,l‘lﬂ HOpPpMaJ/ibHO YCTaHOBJIEHHbIX COGpaHHbIX pr60-
npoBoAoOB. Korga nepeanaya AONOJ/IHUTENTbHbIX CUN. ,qef/'ICTByPOLLI,MX B NPOoAO/IbHOM Hanpas/IeHUN Ha 60NThI K
06yCﬂOB/18HHbIX TEPMNYECKMMUN HaNPAXEeHNAMU, ABNAETCA BO3M0)KHOI7I, cuny FRz cnepnyet paccymTblBaTb No
thopmyne _

Lp
frz -Pc’ (8.4-6)
roe dimp — BHYTPEHHWI fuameTp npucoegnHeHHoro Tpybonposoga, Mw;
b) Harpyska cxaTusa Ha npoknagky FOB paccuutbiBaeTcs no oopmyne
/b B**Yn<n2 Crpc- (8.4-7)
roe C, cnepyet 6path U3 [2]. 45 cBapHbIX yNaoTHeHWI ¢ 3a3opoM C, =0 1 FOB =0 (Hanpumep, ynJ0THUTE b-
Hbli CBapHOl LUOB. CBapHOe YN/I0THEHUE auadparmbl XecTKocTu). Takas Harpyska Ao/mkHa obecneunBartb
HaJeXHYI0 NIOTHOCTb B XO4e 3KCnayarauuu;
c) pasHocTb Ff MexAay NOSHbIM YCUIMEM OT BHYTPEHHErO faBfeHNs U TEM Xe YCUNEeM BO BHYTPEHHEN
o6nactu gpnaHua BbluncnseTcsa no popmyne

Ff-f (8-4-8)

3Ta cuna Bbi3BaHa BHYTPEHHWM AaBfieHMeM pc U feiicTByeT B 061aCTu KOMbLa, KOTopoe o6pasoBaHo
npoknagkoii ¢ gnametpoM dmd v BHYTPEHHUM fuameTpom d,

B kauectBe gnameTpa npoknagkun dmd B NnpeAnoyTUTENILHOM BapuaHTe cnegyeTt 6paTb cpefHuii gna-
MeTp NpoKIajKun, NOCKObKY HEBO3MOXHO 3apaHee npefckasaTh, B Kakoil MMEHHO TouKe Mo WUpuHe Npoknag-
KN BHYTpeHHee faBneHue 6yaeT ahheKkTUBHbIM.

[na ceBapHbIX YNNOTHEHWUI cnefyeT 6paTh HapyXHbIV AnameTp LBa. MOCKO/bKY BMOJSIHE MOXET ObiTb,
4TO Ha BCEM 3a30pe YNI0THEeHWS AeiicTByeT BHYTPEHHEe AaBeHue.

8.4.4.3 laBneHune, npuknagsiBaemoe npu rmapasiMyeckoM UcnbiTaHUu

Harpyska Ha 60nT oT gaBneHus, npuknagbiBaeMoro npu ucnoitadun. FSP [cm. 8.4.4.1 b)] Bbluncnsetcs
no cpopmyne

Fs ra [FF< Tt A} (8-4-9)

8.4.4.4 Ycnosus npu ynaoTHEHUN A0 Nojayv faBfeHus
BontoBoe coeguHeHve AO/MKHO 6biTb 3aTAHYTO HACTOMBLKO MIOTHO, Y4TOObI MO OKOHYaHWM CHOPKU
[cm. 8.4.3.1 c)] ynnoTHeHWe c MpoKIafKol rapaHTUpPOBasio, YTO YCUIMSA OT BHYTPEHHErO AaBfIEHMS Mocne
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c60pku FRZ, koTopble MMelTcsl B TPY60NPOBOAE, MOTYT 6bITb NOIMIOWEHbI U YTO COEAMHEHNE COXPAHUT M/I0T-
HOCTb, KOrja ycTaHoBKa BbliifileT Ha pabounii pexum.
[nsa Toro 4TOGbI YAOBIETBOPUTL 3TUM TPe6GOBaHUAM, BbINOMHATCA CefyloLue yCnoBus:

Fso ~ fdv'
nnu (8.4-10)

Fso qa fdv f FCP'

roe Fdv — 3To Harpyska Ha Npoknaaky npv yniaoTHEHUW, KoTopasi TpeGyeTcs A/1s1 TOro, YTo6bl rapaHTMpoBaTh
afleKBaTHYI0 MOJATOHKY COMpUKACaoLLMXCs NOBepXHOCTEel. Ho No MeHbLuell Mepe

Fso n"O'bv * ff f fr )» (8.4-11)

FDV -“md n C-K D- (8.4-12)

OfHako npakTuka nokasasa, Y4To ecnu NpokKnajku He U3 MeTasnsia, To He TpebyeTcs, YTo6bl YN/I0THEHNE
npoknagxkaMu no conpukacawLlyMcs NOBEPXHOCTSAM B COOTBETCTBUM C ypaBHeHVEM (8.4-12) 6bIs10 MOMHbIM,
3TO NO3BO/IUT YNpPaBAATb HU3KMMK faBneHnsiMu. Bo nsbexaHne Mcnosib3oBaHns Masioako!KOMUYHbIX 601TOB
60/1bLLOro AnameTpa A0/HKHA UMETbLCSA BO3MOXHOCTb Npy AaBneHnn P. paBHOM

K. Kn
pi (8.4-13)

\2 Kk, — —
i
CHM3NTb Fdv go 3HauyeHnsa F'ov n

Fov C. (8.4-14)

rae CT=0,1 gna xuakocTei:
CT=0,2 gn14 napa v neperpeTtoro napa.

Tawm. rge ato Tpebyetcs, FRZ cnepyet 6patb u3 8.4.5.1 a).

KoadpchmumenTsl kQ C, 1 KO 3aBMCAT OT TMna 1 hopmMbl MPOKNaA0K 1 3anosnHsLLeli cpeabl (cm. [2]).

8.4.5 Temnepartypa ons pacyeTos tc

8.4.5.1 O6wue nonoxeHus

TemnepaTypa, 3Ha4eHne KOTOpoli NCNOb3yeTca Npu pacyeTe 601TOBbIX COeANHEHNI, f0/DKHA 3aBUCETb
0T Tuna 60/ TOBOro COeAUHEHNS 1 OT KayecTBa TenIon3oNaLun.

84.5.2 CoepgnHeHus ¢ Tennonsonsunei

MoXHO AoNyCcTUTb, YTO Temnepartypa 60ATOB HUXe TemnepaTypbl XUAKOCTW, faXe ecnn pacnpejene-
Hue TemnepaTyp Mo BCeMy 060pyAOBaHWI0 B HanpaBfeHUN OT XUAKOCTU K 60n1TaM He KoHTponupyeTcs. Ans
pacuyeToB cnefyeT UCMNO/b30BaTh 3HAYEHNS, NpUBEEHHbIe B Tabnuue 8.4-3.

Tabnuua 8.4-3 — MakcuMasibHOE CHIDKEHME TemnepaTypbl

Ycnosvie [ins1 60/TTOB C YMEHbLLEHHbIA CTEKHEM [ns 60/7TOB NOSHOMO AyiaveTpa
Pab6ouve (3kcnyaTalymoHHbIe) ycro- n=15 n= 16
BUSt
[JasneHvie, npunaraeMoe nNpu ncnbita-
HAM _ _
3arsixka 60/1TOB 0 NPUIOXKEHVIS AaB- S=11 S=12
NeHst

8.4.6 [o6poTHOCTb

MapameTpbl NPOYHOCTM 6ONTOB cneayeT 6paTh U3 COOTBETCTBYHOLLENO HALMOHANLHOTO cTaHaapTa. bon-
Tbl C YMEHbLUEHHbIM CTEPXHEM A0/DKHbI GbITb MexaHuyeckn o6paboTaHbl CO BCex CTOPOH. AN naockona-
pannenbHbIX HECYLLUMX Harpysky noBepxHocTel hnaHues, He 06paboTaHHbIX MeXaHNYeckn, B pacyeTax npu-
HUMaeTca Ko3ath(ULMEHT LOBPOTHOCTY q = 0,75. [INA HecyLMx conpsiraeMbIX NOBEPXHOCTEN, KOTOpble Gblnn
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NoABEPrHYTbl MeXaHn4yeckoli 06paboTke, MOXHO MCMOMb30BaTb 3HayeHne g = 1.0. Hecyuime nNoBepxHOCTH,
KOTOpble He SBMSAKTCS NiockonapannenbHbiMK (Hanpumep, KOHUYEeCKMe Y4acTku) BOOGLLE NPUMEHATLCSH He

A0JDKHbI.

8.5 BUHTOBbIe COEAVMHEHNS U COEMHEHUSI HA MPUBAPEHHbIX MydTax

8.5.1 BuHTOBbIE COeAUHEHNS C 06eyvalikoli

BnHTOBbIE COeAnHEHNs ¢ 06evalikoi foMyCKalTCsA, ecin BbINOMHEHbI Cefylolmne yCcroBus:

a) HapyXHblil AnameTp COeAMHEHNA He NpeBbIWwaeT 60,3 MM;

b) pacuyeTHoe AaBneHue He npesbiwaet 4 H/Mm2;

C) pacuyeTHas Temnepartypa He npesbiwaeT 400 °C;

d) ynnoTHeHue cBapKoW AO/MHKHO MPUMEHSITLCA, TOMIbKO €C/M pacuyeTHas Temnepartypa npesblllaeT
220 °C wnu pacyeTHoe gasneHve 6onblue 2 H/MM2;

€) ecnn yNioTHEHVe CBapKOl NPUMEHSETCA 41 CBapUBaHNA CTa/lbHbIX YY4aCTKOB BUHTOBbIX COCTaB/SAI0-
WMX. TO B CTaNN He AO/MKHO cogepxaTbes yrnepoga 6onble, yem 0,25 %.

PacueT coeavHeHuii fO/MKeH cornacosbiBaTbCs € 8.3.2; MUHMMasIbHAA TOMWMHA JO/DKHA U3MEepATbCA
OT BMnafvHbl pe3bobl.

YuacTok obeyaiiku nog AaBfeHNemM Haflo paccuuTbiBaTh, Kak ecnv 6bl B HEM UMEoCh HeykpensieHHoe
0TBEPCTME C AVaMeTPOM, paBHbIM AnameTpy, U3MEePEeHHOMY No BnagvHam pe3bObl B 0TBEPCTUMN C Pe3bboii.

8.5.2 CoeAuHEHNA Ha NpMBapeHHbIX pe3b60BbIX MydTax

Pe3b60Bble coeNHEHUS NN COEANHEHUS HA PE3bO0BbIX M CBAPEHHBIX C YN/TIOTHEHNEM MyhTax He AO/MKHbI
MCNo/b30BaTLCA TaMm, IAe. Kak OXuaaeTcs, MMelT MEeCTO YCTasloCTb MeTaslna, CU/ibHasA 3po3ns MeTanna, Le-
neBas Kopposva unv ygapsl, 60 Ana Tpyo, BHELLHWIA gnameTp KOTOpbIX npesbiwaeT 60,3 MM. MakcumaibHO
gonyctumoe pabouee AaBneHne He AO/MKHO npesbiwaTbh 4 H/MM2. 1 pacyeTHas Temnepartypa He Ao/KHa 6biTb
6onblue, yem 400 °C. Pe3bba J0/KHA BbINOMHATLCA B COOTBETCTBUM C NONOXEHUAMU [3](CM. pucyHOK 8.5-1).

a) b)

a) pesb6oBble.
b) pe3b60Bble M YN/NIOTHEHHblE CBApKOit

PucyHok 8.5-1 — Pe3b60Bble COeJMHEHNSA N COeAMHEHNSA Ha Pe3b60BbIX MydTax, CBapeHHbIX C 06eyainkoii
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B cTasibHbIX KOMMNOHEHTaxX yrnepoga Ao/MKHO 6biTb He 6osblue, yem 0.25 %. ecnm ux npegnonaraeTcs
cBapuBaTb YNIOTHSAIOLWEN CBapKOiA.

YuacTok obeyaiiku nog AaBfeHnem Hafo paccunTbiBaTb, Kak ecnv 6bl B HEM UMesIoCb HeykKpensieHHoe
oTBEpCTME.

8.5.3 CoefguHeHUA Ha NpuUBapeHHbIX MydTax

CoefiMHeHNa Ha npvBapeHHbIX MydTax (CM. pUCYHOK 8.5-2) He [O/KHbI UCMOMb30BaThCs B TeX CUTya-
umax. Korga:

a) faBneHune npesbiwaet 2 MMa;

b) MeTann pasorpesaeTcs 40 Temnepatypsl Bbiwe 350 °C;

C) BHeLWHWI AnameTp Tpy6bl NpeBbiwaeT 60,3 MM {cM. pucyHok 8.5-3).

TonwmHa UTUHIOB, B KOTOPbIX UMEIDTCA NPUBapeHHbIe KHUM My Tbl, He o/KHa 6osee Yem B 1.25 pasa
NPeBOCX0ANTb HOMUHASIbHYIO TOMLWMHY TPYy6bl. KaTeTbl Yr0BOro WBa A0/KHbI 6bITb TAKMMU, Kak 3TO nokKasa-
HO Ha pucyHke 8.5-2, 4TO6bI NPW 3TOM pasmepbl NoJsyYaloLleiics HannaBkM He ycTynannm HOMWHAaIbHOR TON-
LWmMHe Tpy6bl. MaTepunan fo/MKeH CoYeTaTbCsa C Matepmasom NpucoegnHAeMoi Tpyobl.

®DUTUHIN CO CBAPEHHBIMW C HUMK MydhTamMn AO/MKHbI ObITb N3 KOBAHOW CTasl, B COOTBETCTBUM C TPe6o-
BaHuAMU FOCT P 55682.2. Pasmepsbl, NPOCBETbI, KTACCHOCTb U CBApHblEe COeAMHEHUA A,0/KHbI COOTBETCTBO-
BaTb TpPe60OBaHUSAM COOTBETCTBYIOLLNX HALMOHA/bHbIX CTaHAAPTOB.

MpumevyaHne — B cnyyae OTCYTCTBUSI HaLMOHANbHOTO cTaHAapTa crefyeT OpUEHTMPOBATLCA Ha COOTBET-
CTBYIOLLMIA eBponelickuii cTaHAapT, Hanpumep Ha [4).

YyacTok, Harpy)KeHHbII‘fl AaBneHnem, A0J/DKEH pacCYUTbIBaATbCA TaK. Kak ecnun 6bl HA HEM UMENOoCb He-
YKpensieHHoe oTBepcTue.

PucyHok 8.5-2 — CoeguHeHve Ha BBapeHHoN MydTe 1 pe3b60oBoe coegnHeHne

1 — makcumanbHblii 3a30p no guametpy 1.00 Mm

PuncyHok 8.5-3 — Lo npuBapku MydTbl
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9 KOI'IﬂeKTOpr N NJTOCKOCTEHHbIE pr6b| nPAMOYrosibHOro cevyeHusa
9.1 O6wue NonoxeHus

HacTosiwmii aHanu3 NnpuMeHUM A8 pacyeToB Tpy6 MPsSIMOYronibHOTO CeYeHUs1 U KOSIIEKTOPOB CO CKPY-
TNIEHHLIMMW YT1aMK, U3rOTOB/IEHHBIX KOBKOI, MPOKATOM W/ BOSIOYEHNEM U HE COAEPXKALLMX MPOAO/bHbLIX CBap-
HbIX LUBOB.

MpPoAo/bHO cBapeHHble NPAMOYro/ibHble TPY6bl AONycKaeTcs BKAOYATb B KOHCTPYKLMIO, TOMLKO ecnu
KO3(h(PULMEHT CBAPHOrO COeAUHEHUs AN MPOAOSIbHOMO WBa paBeH 1 1 3TOT WOB NPOLUEN UCMbITaHWUsA ANs
Tpy6 kpyrnoro ceyeHusi (cM. FOCT P 55682.6).

Konnektopbl nan Tpy6bl NPSAMOYTO/IbHOrO CeYEeHUs1 AO/MKHbI UMETb OfHY W Ty Xe TOJILMHY CO BCEX CTO-
POH. Ha ux cTopoHax He A0/IKHO GbiTb OTBEPCTUIA, WK XE HA HAX MOTYT UMETbCA OTBEPCTUS Kpyrnoli hopMbl,
HO MpY 3TOM OZHOrO W TOrO Xe pasMepa W PacnosioeHHble N0 OAHON NMHUK [CM. pucyHok 9.1-1 b)]. aeH-
TUYHbIE MO pasMepam OTBEPCTUS INMNTUYECKON hOopMbl AO/MKHbI pacnonaraTbCs CTPOro No OAHOW NMHWK.
Mpy 3TOM NUHUK, BAO/b KOTOPbLIX pacnofiaraloTcs OTBEPCTUSI, AO/KHbI OblTb OPUEHTUPOBAHbI NapaniensHo
NPOAONBLHOI OCH.

Korga oTBepcTusi pacnosioXeHbl YCTynoM, Heo6xoAMMOo LOMNOMHUTEIbHO uccnenoBath aeKT cmeLle-
HUS. A1 Yero paccmMoTpeTb KO3(h(ULUMEHT NPOYHOCTY ANst ANaroHanbHbIX CBs3el [pucyHok 9.1-1 b)].

Mpumeuanne — ITU NpaBUIa COCTAB/IEHbI C YYETOM TOJ/IbKO TEX HArPY30K, KOTOPbIE 06YC/I0B/IEHbI BHYTPEH-
HUM JaBneHwem. 3TU Npasuna He ciegyeT NPUMEHSTb HU K KOJIJIeKTOpaM NpsiMoyro/ibHOTO CeYeHusl, Ha KOTopble AeicTay-
€T M3/ly4YeHne OT TOMKM, HK K TPy6am 1 KOJIIEKTOPaM NPsiMOYro/IbHOTO CEYEeHUs, EC/IN TO/ILMHA UX CTEHOK 60Jiblie 30 MM
1 KOTOpble HaxoAsATCS B KOHTaKTe C TOMOYHbIMU rasamu, Oxugaemasi Temnepatypa KoTopbix 6onblue 650 'C.

Ecnn Befetca paccmMoTpeHune KOJIIEKTOPOB A1 Meperpetoro napa, CTEHKM KOTOPbIX HarpeeatTcs, TO
Temnepartypa AbIMOBbIX rasoB He Ao/kHa npesbiwaTh 500 °C.

b)

a) OTBEPCTUS, PACMONOXKEHHbIE MO OAHOW NUHWK;
b)OTBEPCTMSA, PACMONOXKEHHbIE NO ABYM NapannefnbHblii NMHUAM

PucyHok 9.1-1 — CuMBO/IbI AN151 CBSI3€i1 B NPSIMOYTO/bHbIX KOJIEKTOpax
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9.2 CwuwmBonbl U abbpesunatypbl

B fononHeHne K cumBonam, NnpuBefeHHbIM B Tabnuue 4-1 TOCT P EH 12952-1, cnepyeT ncnosb3oBatb
CUMBO/IbI, NPUBEAEHHbIE HXKE, B Tabnmue 9.2-1.

Ta6nuuya 9.2-1 — CumBO/bI

Cvivson
OnucaHve EonHnua
EN FoCT P
d d [nameTp OTBEPCTUS UM B Cy4yaB 3/IMNTUHECKUX OTBEPCTUI pasmep 3TOro oT- MM
BEPCTVA NO HanpaB/AeHWI0 BAO/b NPOAOLHON OCK KoekTopa
d* d’ ANns anAunTUYeckMx OTBEpPCTUi 3TO AMaMeTp, U3MEepeHHbIi nepneHauKynspHO MM
npoAo/bHOM ocK KonekTopa (CM. pucyHok 9.1-2)
Tpebyemas TOMWMHA CTEHKU KO/I/IeKTopa MPsSIMOYroflbHOr0 CeYeHus uav Tpyosl, MM
6e3 npnbaBokK (CM. pucyHok 9.1-1)
T MonoBMHa BHYTPEHHEN LMPUHBI KOeKTopa NPSIMOYro/ibHOi hopMbl UK Tpy6sl, MM
Ha CTeHKe 3TOV LUIMPUHbLI pacnonaraeTca psaj OTBEPCTUN, AN KOTOPOro BefeTcs
pacyeT (cM. pucyHok 9.2-1)
n T2 MonoBuHa BHYTPEHHEN LWMPWHbLI KOSI/IEKTOpa NPSIMOYro/ibHON hopMbl Maun Tpy6sbl, MM
nepneHuKyApHO CTEHKe 3TON LIMPUHBI pacnonaraeTcs psj 0TBEPCTWiA, ANs Ko-
TOporo BefeTcs pacyeT (CM. pucyHok 9.2-1)
Pb 0 MpoAONAbHBINA War. ¢ KOTOPbIM OTBEPCTUSA pacnosiaraloTcsa B OAHY JIMHWUIO, napan- MM
NenbHY NPOAo/bHON OcK KonnekTopa (CM. pucyHok 9.1-1)
Pa 4 LWar kocoro psfa — pacCTosiHMe Mexay LeHTpaMu ABYyX CMeXHbIX OTBEpPCTUiA, MM
pPacnonioXeHHbIX Ha IMHUW NOA Yr1oM @ K ocu KonnekTopa
"t Ti BHYTpeHHWIA pagnyc ckpyrneHus yrna Konnaekropa npsiMoyrofibHOro ceYeHus unm MM
Tpy6bI
X X PaccTosiHne mexpay paccMaTpuBaeMbiM OTBEPCTUEM WU PAAOM OTBEpPCTUii U MM
ocCblo Konnekrtopa (CM. pucyHok 9.1-1)
Yy Y KoadhchmymeHt MM2
a ) Yron mexgy nuHueii, coeguHsiolleil Asa 0TBEPCTUSA, PAcnosIOXeHHbIe Mo fuaroHa- rpagyc
N, N NPOAO/bHONI OCbIO KONNekTopa
o> KoathduumneHT npoyHoCTM ANA OAMHOYHOTO OTBEPCTUSA MO OTHOLIEHWIO K Hanpsxe- —
HUIO n3rnéa
b VE KoahpuLMeHT NPOYHOCTN OJUHOYHOTO OTBEPCTUSI MO OTHOLLUEHUIO K HANpshXeHUo —
pacTaxeHus
y * Vo KoadhpuumeHT NpoYHOCTM NPOAOBLHOIO psiga —
Vb VO KoathhuymMeHT NpoyHOCTU ANSA ABYX CMEXHbIX OTBEPCTUlA, PaCMoONOXeHHbIX No —

fAnaroHanu nog yrnom @

T2 71/
f b

~=—

777777 7T77777"
2r

PucyHok 9.2-1 — CUMBObI 4151 NPSIMOYTO/IbHbLIX KO/I/IEKTOPOB
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wﬁ

1— npoaonbHasn ocb KoNNeKTopa

PucyHok 9.2-2 — inameTpbl d 1 0* N5 3/1IMNTUYECKOro OTBEPCTUSA

9.3 Tpebyemas TOMLWMUHA CTEHOK

9.3.1 O6wume nonoxeHns

Lns Toro 4to6bl onpeaenUTb MUHUMAabHYIO TONWUHY CTEeHKM sitl Ans NpsMoii TPy6bl UAKU ANS KoNek-
TOopa NpPsIMOYro/IbHOro cevyeHus 6e3 NPrGaBOoK Ha M3HOC MeTasna U 6e3 TEXHOOMMUYECKUX AONYCKOB, cneayeT
paccumTatb TpeGyeMyto TOMLMHY A/ CEPEAMH CTOPOH, B YINIOBbIX yYacTkax, BAO/b IMHUK, NO KOTOPOWA pac-
nonaralTcs OTBEpPCTUs, UayLme napasiensHo NPoAosbHOM OCU. U BAONb PsiAa CTYNEeHYaTo pacnosiokeHHbIX
0oTBEpCTUiA. Toraa MUHUMasIbHas TO/LLMHA CTEHKM sth. KoTopas TpebyeTcs ANs KoNekTopa, Ao/MkHa GbiTb ca-
MOi4 60/1bLION 13 YNOMAHYTbIX Bbllle PpacCYNTaHHbIX TOMLWNWH, N UMEHHO 3TO 3Ha4YeHue cnegyet UCNo/1b30BaTb
A1 pacyeToB BCEX YETbIPEX CTOPOH.

dakTnyeckas TONWMHA CTEHKM BbIYNCNSIETCA MO cnegyoweii hopmyne

s,*s,,+tc,+c2. (9.3-1)

B N060M criyyae TO/LMHA CTEHKN He [0/KHA 6biTh MeHbLLIe 3 MM.

9.3.2 MwuHMManbHasa To/WMHA CTEHKN NocepeanHe 0fHO U3 CTEHOK

TonuwmHa smn nocepeanHe CTEHKU TPYBbl NPSMOYTO/IbHOTO CEYEHUS UM KOJI/IEKTOPA NPY YC/IOBUK, YTO
BHYTPEHHSIS LUMPWUHA paBHa 2 T,. JO/IKHA ONpefenaTbCs no cnepytolueii chopmyne

(9.3-2)
KoadhdpmumeHT Y ans onpegeneHnsi MUHUMasbHOV TpeGyeMoii TOMWMHbI CTEHKW CriedyeT onpeaensTb

no cnegywouleii dpopmyne

(9.3-3)

9.3.3 MwuHMManbHas TOMLMHA CTEHKN B YINOBbIX y4acTKax

MUHUManbHas TOMLWMHA B YINOBbIX y4acTkax Tpy6bl NPSIMOYrO/IbHOTO CeYEeHNs UK KoiekTopa ¢ BHY-
TPEHHEeN LWMPWHONA 2 T, AO/MKHA ONpefensiTbCa B COOTBETCTBUM C ypaBHeHueMm (9.3-2).

Mpu 3TOM KO3IDDULMEHT Y ANA onpefeneHs MUHUMaSIbHOW TONLWMHBI CTEHOK AO/MKEH ONpeaensTbest
no cnegywouieii dpopmyne

(9.3-4)
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Bo u36exaHue NOSIBMIEHUsI Ype3MEPHbIX HAMPSHKEHUI B YIMOBbLIX yyacTkax KosiekTopa Heo6XxoAvMmo,
4TO6bI CO6NOAANOCH Creaylollee yCnoBue

rs5-s (9.3-5)

HO pajuyc npu aTOM He AO0/IKEH ObiTb MeHbLUe 8 MM.
9.3.4 MwuHMManbHas TO/LWMHA CTEHKN MO JIMHUN PacNoIOXEHUS OTBEPCTHUIA
MuHUMaibHaa TOMLMHA CTEHKA KOJIIEKTOPA C MPAMOYrO/ibHbIM CeYEeHWeM, BHYTPEHHAS LWMPUHa KOTO-
poro paBHa 2 T,. MO JINHUW PACMO/IOKEHUSI OTBEPCTUIA, NapanenbHo NPOAOLHOW OCK KONeKTopa, A0/KHA
onpefensaTbcA No cneaywoueli hopmyne
) 14-Y-p (9.3-6)
n"  l« K VH-**

B 3TOM cniyuae koadppuuueHT Y 4ns onpeaeneHus MUHUMabHON TOWMHBLI CTEHKM onpeaenseTcs no
cnepyolieii gopmyne
T +T23 o
( | m2- 2 (9.3-7)
\' mi+m2 J 2

PaccTosiHue X OT SIMHUM, MO KOTOPOI pacnosfiaralTcst OTBEpPCTUsl, [0 LeHTPasIbHOW NIMHUM CTEHKU He
[O/MKHO MpeBbIlaTh BeIMYUHBI T,/2.

KoadhprumMeHT npoyHOCTU d0. OTHOCALLMIACA K PACTATMBAIOLMM HANPSHKEHUAM, U qxb, OTHOCALWMIACA K
M3rMbaloLWMM HanpsHKeHUsM, UCNoNb3yeMble B pacyeTe TOJLMHbI CTEHKU, HAXOASATCS U3 CefyLux ypas-
HEHWIA:

t0-d
Yo" (9.3-8)
‘0
n
t.-d t.-d’
=—— nm —— .ecmdunmcr<0.67,, (9.3-9a)
P b
nnm
'0-0.6T,
e ecnn dunm (I £ 0.67, (9.3-9b)

9.3.5 MuHMManbHasa TO/ILMHA CTEHKN NPU KOCOM PacnosioXXeHMn 0TBepCTUin (war no gnaroHanm)
Tpebyemblii MUHUMYM TOMLLMHBLI CTEHKW KOJI/IEKTOPA C NPAMOYTO/IbHbIM CEYEHWEM, BHYTPEHHSASA LUMPUHA
KOTOpOro paBHa 2 T, B 06n1acTu, rae pacnosioXeH psf 0TBEPCTWIA, PacnoNOXEHHbIX YCTYNOM, Tak 4To Npy 3TOM
coefMHAWAaN NX IMHUA cocTaBnseT yron ® ¢ NpofosibHON OCbl0 KONEeKTopa, AO/KEH onpeaensaTbCcs B CO-
OTBETCTBUM C ypaBHeHnem (9.3-6).
Mpu aToM Ko3adhULMEHT Y AnsA onpefeneHns MUHUMabHON TOMLWMHLI CTEHOK onpeaensieTcs no cne-
aywouein choopmyne
Y = 1 m3+7Z3

__E TA+T3 ) 2

KoadhhrLMEHT NPOYHOCTM 4D B OTHOLLEHUM HAMPSHXKEHUS PaCTSHKEHUS U I B OTHOLUEHUM HaNpsKeHWst
n3rn6a, Ncnonb3yemMble B ypaBHEHUW AN1S1 ONPEAeNeHns TOSLMHBI CTEHKU, JO/MKHbI HAXOANUTLCA M3 ypaBHe-
HWiA (9.3-8) 1 (9.3-9a) i (9.3-9b).

PaccTosiHMe X OT /IMHUKM, N0 KOTOPOI pacnofnaratTcsi OTBEPCTUS, [0 LeHTPaNbHOW SIMHWM CTEHKN He
[LOJIXHO NMPEBBILLIATL BEMYMHBI T,/2 NpU CTYyNeH4YaToM PacrofiokeHU oTBEepCTUiA (Lwar no guaroHanu).

9.3.6 MuvHUManbHas To/LMHA CTEHKU NPWN OAUHOYHOM OTBEPCTUU

JInHumn, No KOTOpbIM pacnonaralTcs 0TBepPCTUs, C LAroM Mo AuaroHanu, uaywei nog yrnom ®. 4oxHb
paccuuTbIBaTLCSA Kak OAMHOYHbIE OTBEPCTUS B TOM C/lyyae, ec/im NpoAosbHbIiA War t0 uau paccTosiHue Mexay
LeHTpamy  He MpeBbllaeT BHYTPEHHIOKW WUPKUHY 2T, MPSIMOYrosIbHOTO KOJIIEKTOPa, KoTopasi u3MepsieTcst
napasnsiefibHo Toli CTOPOHE, A1 KOTOPOI BLINOJIHAETCS pacyuer.

(9.3-10)
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TonwMHa CTeHKM B 30He, rae pacnosiaraeTcs OAMHOUYHOE OTBEPCTUE WM psig OTBEepCTuWii ¢ warom no
[varoHanu, KoTopble NonagarT Noj onpefeseHne 0gUHOUHbIX (KpUTepuii CM. BbilLe), A0/KHA ONpefensiTbest
Mo cnegytoLemy ypaBHEHUIO

« = 4y -A . (9.3-11)
"t [MlmE, \[®@]deb

Mpv 3TOM KO3hhULMEHT Y ANsi onpefenieHns MUHUMA/bHOW TOMLWMHBI CTEHKU NPY OGUHOYHBIX OTBEP-
CTUSIX U NPW OTBEPCTUSAX, PACMONOKEHHBIX B Ps4. HO HE NO AnaroHanu, onpegenseTca no ypasHeHuio (9.3-7).

KoadhpMUMEHT MPOYHOCTM ipF ANs1 ydeTa HaNpsHKeHUs PacTSHXKEHWUs W bb ANS yyeTa HaNpsHKeHUs Us-
rméa. ucnosib3yemble B ypaBHEHUM [/1s1 ONpeAeneHns TOMLMHbI CTEHKU, JO/MKHbI HAXOAUTHCS U3 CefyoLnX
COOTHOLLEHMUIA:

dq -1 -- (9.3-12)
n
¢c -1 - nan 1--------- .ecimduimd'< 0,6m;,, (9.3-13a)
h 2/n, 2m, 1
nnn
qbb=0,7, ecnn dunn d*i 0.6m, (9.3-13b)

10 Tlnockue mn chepuyeckne gHuwa

10.1 CwumBosbl 1 abbpeBuatypbl

B fononHeHne K cumsonam, npueefeHHbIM B Tabnuue 4-1 TOCT P EH 12952-1, MOXHO UCNo/b30BaTh
CMMBO/bI, NMPUBEAEHHbIE HMXeE, B Tabiuue 10.1-1.

Tab6nuuya 10.1-1— CumBOnNbI

Cunson
OnucaHve EpvHnua
EN FOCT P
a a Bonbluas ocb NIOCKOr0, 3NANNTUYECKOTO WA NPSIMOYFO/IbHOTO AHULLLA MM
b b Manas ocb MA0CKOro, 3NMNTUYECKOTO MW MPAMOYTO/IbHOTO AHWLLA MM
e [nameTp OKpy>XXHOCTU Ha dhnaHLe, No KOTOPOI pacnonaralTca 60Tkl MM
®L sl OcTaToyHas TOJILMHA CTEHKU MI0CKOr0o AHUWA NpU pasgeske nog KOPHEBO LWOB MM
82 sh2 ToNLWMHa CTEHKM MOCKOTO AHMLLA B MECTE COMPSXEHUS C LUINHAPUYECKO 06e- MM
yaiikoi
«3 sk TonwwmHa CTeHKN B TOUKe nepenioma npocuns MM
“q «1 Yron nepexofa oT o6evaiikn Kk AHNLLY Npu 06paboTke HapyXHOV NOBEPXHOCTM 0be- rpagyc
yaiiku
“o «2 Yron nepexoga oT obeyalikm K AHULLY Npu 06paboTke BHYTPEHHel NOBEPXHOCTU rpagyc
o6eyaiiku
> x KoathpunumeHT hopmbl nepenoma npocuns —
> LieHTpanbHbIii yron Mexay oCAMW LITYLEepoB B MNJIOCKOCTW, NepneHAnKYNspHOW pan

ocu Konnektopa (cMm. pucyHok 10.2-7)
BbicoTa LMAVHAPUYECKON H06KM MM

BbicoTa BbINykn0ro AxHuiLa 6e3 BbICOTbI LUANHAPUYECKON HOGKM MM

43



FOCT P 55682.3—2017

10.2 Cdpepuyeckme 060104YKN 1 NSIOCKME AHULLA

10.2.1 O6wWue nosoxeHns

MoMOXEeHNs1 HACTOALLEro pasgena NpUMEeHNMbI A1 PacHeToB W ONpeAesieHnsl pa3mepoB cqiepuyeckmx
060/104€eK 1 NIOCKMX AHULLY KaK [yXuX, Tak U C OTBEPCTUAMU. 34eCb He PacCMaTpMBAETCS BUSHUE BHELUHWUX

cnun n MOMEHTOB, KOToOpoe, ecnn Tpe6y9Tc9|, cnepyet paccMatpuBaTtb OTAE/IbHO.

MpuMedyaHue — Cnocobbl pacyeTa HanmpsHkeHMA, KOTOpble MOTYT BO3HUKHYTH MOJ BO3AEWCTBUMEM BHELLHUX

CW/T Y MOMEHTOB, NpvBegeHbI B [11

YpaBHeHus, NpuBeAEeHHbIe B HACTOALLEM MYHKTE, A0/HKHbI NPUMEHSATLCA C YYeTOM OrpaHI/IquI/IVI no pas-

Mepam. nokasaHHbIX Ha pucyHkax 10.2-1 n 10.2-2, 1 OTHOCATCA K CNefyoLWwmnM KOHCTPYKUUAM:

rae 01dO*rid* r0 3a vcK/oHeHmnem: Mpu hisi 50 M. 3a ucknouennem: dQs 80 MM
'*2s,s dQS80 MM
sNe- ¢, r 0.005 dQ N*20.18 dO PucyHok 10.2-2 — lMosyannmMntuyeckoe AHuLLE
r 50 mm sn —c, 20.005 d0

1 — chepuyeckas o6onoyka: 2— nepenom npoduns;
3 — LUUIUHAPUYECKUIA yuacTokK

PucyHok 10.2-1 — Topocdiepryieckoe aHuLe

Monyananntuyeckme gHULA AODKHbI 06CcUnTLIBATLCA Kak Topocqjepmqecwle OKOHeYHble y4acCTKn Tolk

e camolii BbicOThl hc.
[na pacyeToB HaA0 MCNONL30BaTbL CreaytoLlee 3HadeHne paguyca (CM. pucyHok 10.2-3)

4N

» b)
— MVWHUManbHas TOJWMHA CTEHKU LUIUHAPUYECKO/ o6eyaliku B COOTBETCTBUM C ypaBHeHUeM (10.2-7)
PucyHok 10.2-3 — Monycchepuueckoe aHuLLe

10.2.2 dopmynbl 414 pacyeTos
10.2.2.1 Kak npaBwno, TONLWMUHA CTEHKN J0/KHA ObITb MO MEHbLUER Mepe Takoi, 4To6bl:

ss£ss+G +c2.

roe ¢, — npubaBka Ha MWHYCOBOW [OMYCK;
€2 — npubaBka Ha YTOHEHWE CTEHKU M13-3a KOPPO3UMU.
44
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B Tex cutyaumsix, Korga notepu Ha KOppo3uto 3HAUYUTE bHbI. C2 CneayeT yBenmumMBaThb.

MUHUManbHast TONWMHA CTEHKU SaA0/KHA OblTb JOCTATOUYHOW, YTOGLI 9KBMBANIEHTHOE HaMnpshkeHue,
paccuntaHHoe B COOTBETCTBUM C NPUBOAVMMbIM HUXE YpaBHEHWEM, HE NMPEBLICUIO AONYyCKAeMOe HanpshKeHue
npu 3agaHHoli ANs pacyeToB TemnepaTtype 1 paboyem AaBneHun.

a, (10.2-2)

Ecnu n3BeCTHO 3HaYeHne KoaduLumeHTa NPoYHOCTU <4 TO HEO6X0AUMYHO TONLLMHY CTEHKMN SIS 6e3 npu-
6aBOK paccunTbIBaOT N0 cneaytowen chopmyne

s, 2-Pc -1 (10.2-3)

=r
Mf (2 K~Pc) <

Ana rnyxux AHUW & = 1,0.
[na gHuw c oTBepcTuAMK criegyeT obpaTtuTbes k 10.2.3.
KoathduumeHT NnpoyHOCTM MOXHO paccunTaTb no Tabnuue 10.2-1.

Tab6nuuya 10.2-1 — ®opmynbl 4NA pacyeTa AHULL U LWITYLEPOB

OKBUBAIEHTHOE HamnpshXeHne B fiHMLWax C OAUHOYHBIMU OTBEPCTUAMUB*

so
2ln rf KA -
M. )
JKBMBAJIEHTHOE HaNpshKeHWe B AHULLEe C psAAoM OTBepCTUii3*
R\ A<
*H -
1"i. w.
KoadhdnLMeHT NPOYHOCTMN B AHULLAX C OAUHOUYHBIMU OTBEPCTUAMUI*-b*

r-1 1

"Lt h bl *)(

Ko3ahhMLMEHT NPOYHOCTM B AHMLLAX C PSIAOM OTBEPCTUN3*-b*

L Ao ikt 1
*>Y|:.
K MMH,. «
K m K 4 2n

a>OTHolweHune [0,]/[*, ecnn oHO 6onble 1.0, cnegyeT npvHUMaTth pasHbim 1.0.
b* KoaghuumneHT npoyHocTH, ecnmn oH 6onbwe 1.0. cnegyeT npvHuMarth pasHbim 1.0.

[Na TOHKOCTEHHbIX AHWLL, ANA KOTOPbIX S/s S 0.1 rjs, Tpe6GyeMyto TOMLLUHY CTEHKM 63 NPUBaBOK MOXHO
paccuuTath Mo cneaytollei gopmyne
Pe d, (10.2-4)
(2-lo]-pc)yY
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EC/1 TONLWMHA CTEHKM ONpeAesieHa, To No Hell MOXHO paccunTaTh 3KBUBASIEHTHOE HamnpshkeHue B fHU-
Le C NOMOLLbI0 POPMY bl

1
‘= (10.2-5)

N

2s 1+
2r

10.2.2.2 B 3aBMCMMOCTY OT 06CTOATENLCTB MaKCUMaslbHblE HAMPSHXKEHNSA OT BHYTPEHHErO AaB/EHNUSI MO-
ryT okasaTbCsl IM60 B 30He nepesnioma npoduns, Mbo B Nnepemblukax Mexzay oTBepCTUsAMU gHUL. MoaTomy
pacueT cnefyeT NPoBecTH A/ 06enx yKasaHHbIX 30H.

Tpebyemas TonLWMHa CTEHKU 6e3 NpubaBoK B 30He nepenioMa Nnpodnas fomkHa ObiTb paBHa

Pcn N
4 M
3HaueHne ()* MOXHO 6paTtb No pucyHkKy 10.2-4. Mpu 3TOM MOXHO MCNOJb30BaTh SIMHEHYH MHTEpNons-

LMo Mexay KpuBbIMU rpadouka.

MuH1ManbHasa TonwmHa cTeHkn sk fomkHa 6bITb He MeHbLue, Yyem 0.005c¢/0.

OKBMBa/IEHTHOE HarpshXeHue B 30He nepesioma npoduasa npu U3BECTHOM 3HaYeHUU TOSLMHBI CTEHKN
cnepfyet paccuuTbiBaTb, Npeobpa3ys ypasHeHune (10.2-6).

10.2.2.3 ToNWMHa CTEHKN B 30HE LMIMHAPUYECKON 06KkM nepenomMa npoduns fomkHa 6biTb N0 MeHb-
el mMepe paBHa TakoBOW e AN TNyXUX AHUL, Kak U ANs LWAnHApuYeckoli obevyaiikn Takoro xe camoro
AnameTpa. n

(10.2-6)

i (10.2-7)
2 M ~Pc
10.2.24 [nsa nonycchepruecknx aHuL, 6e3 LuaMHApUYeckMX 160K, Kak 3TO nokasaHo Ha pucyHke 10.2-3,

TOJILLMHA CTEHKYM [NyXOro AHULLA [O/MKHA ObITb MO MeHbLUER Mepe Ha 10 % 6osbLue, YeM TO/ILLYMHA, ONpeaesieHHas
no ypasHeHuto (10.2-3). Yron Hak/loHa B MecTe nepexoja obevaiika-TopeL, He Ao/MKeH NpeBbiwaTb 15 rpagycos.

07005 0.01 0.015 0.02 0.03 0.05 0.1 0.1
sldo

KpuBble Ha rpaduke CTPOATCS MO NPUBEAEHHBIM HUXKE ypaBHEHUSAM, e KOTopbIX x » log(s/d0> npnyem 0.005 S&(do < 0.15:
P*q -0.5938*3- 2,0904x2- 2,5108x + 1,3844 ans ra - <0
P** -0.0591*5- 0,5314x4 - 2.0398*3- 3,76P8x2- 3.455x « 0.3927 anar, - 08<o

PucyHok 10.2-4 — KoadpmumeHT hopmMbl 4715 TOpochepuyecknx gHuLL,
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10.2.3 OTBEpCTUSA B MNOCKUX N B CHEPUYECKUX AHULLAX
OTBepCTMA B MJIOCKMX AHULLAX OO/KHbI pacnonararbCs Tak. Kak 3To nokasaHo Ha pucyHke 10.2-5. OT-

HOLWEeHWe TOoJIWWHbI WTyuepa s,bk TOoNWwmMHe aHuWa s,s A0/KHO yAOBNETBOPATL criedylouemMy ycsioBuo

2-ana d, £0.4-1-1

sfS |1anaerflS1t4-rte]* (10.2-8)
roe d, — BHYTPEHHWIA guameTp BbITAHYTOrO 0TBepCcTUsa (CM. pucyHok 10.2-5).

MpoMEXYTOUHbIe 3HAYEHUS BbIYMCNSIOTCA INHEHOW HTepnonsuue.

Tpe6oBaHus, Hanaraemble ypaBHeHneM (10.2-2), AO/MKHbI 6bITb YA0BNETBOPEHbI. ECNN 30HbI feiicTBUS
[aBneHns 1 BOCNPUATUS Harpy3ok onpegeneHbl Tak. Kak 3To nokasaHo Ha pucyHke 10.2-6. To cnefyeT pac-
cMaTpuBaTh TOJIbKO CeAyoLne 3HaYeHNS KOMNEHCUPYIOLLNX AJINH:

a) Ha chepnyeckom yyacTke gHuia. B aTom cnyvae Hago onpefenvTb TONLWMHY CTeHKM sr5 6e3 ycunu-

BaloLell Haknagkn, ecnu oHa ecTb, U NOACTaBUTL B CrieAytoLyto hopmyny

(10.2-9)
b) B wWTyuepe

U *# -b***) (10.2-10)

Ltyuepa B pacyeTax crefyeT paccMatpuBaTtb Kak 3/IeMEHTbl YCUTEHUS, TOSIbKO €C/IN OHU BBapeHbI €
NOJIHbIM MpoBapoM [cM. pucyHok 10.2-6 b)]. BBUHYEHHbIE UK 3aBasibLiOBaHHble nNaTpybku, KOTopble npusa-
peHbl WBOM 6€3 NOJIHOro NPOnIaB/eHns, CYNTATb KOHCTPYKTUBHBLIMU 3/1IEMEHTAMW YCUEHUA He cnepfyeT. 310
€ OTHOCUTCA U K 3aBUHUYMBAIOLMMCS KpbILLKaM U1 3aryLkam.

Psap oTBepCTUiA cneflyeT paccumTbiBaTb Kak OAMHOYHbIE, €CNN BbINOSIHEHO cnefyolee TpeboBaHue ans
LeHTpanbHoro yrna ®b (cMm. pucyHok 10.2-7)

m+s, ® S, S
®b 2 arcsin-2- +arcsin- s 2 N (10.2-11,

NMpumeyaHue — Yron ¥b— LeHTpasbHbIi yron Mexay AByMS WTyLepamMm — U3MepsieTcs B pajnaHax.

Lns paga oTBepcTUiA Npy NEPEKPLITUN KOMNEHCUPYIOLWMX ASIMH HAA0 NPOBOAWTL 06LMIA pacyeT oba-
CTeli B COOTBETCTBUM C pucyHkamun 10.2-7 a) n 10.2-7 b).

[N 0fMHOYHBIX OTBEPCTUIA 6€3 yCUNeHUs, KOTOpble NPoAenaHbl B chepUUYECKOM [AHULLE, AO/DKHO Bbl-
NoNHATLCS cneayouiee Tpe6oBaHme

Unax a 0.14 (1 (10.2-12)
u
-dz-so.l. (10.2-13)
>
M m B %
\
5+

PucyHok 10.2-5 — OTBepcTua B gHuULWAx

a7
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C) 0

a} 6e3 ycunenus; b) ycunenune ykpennsiouiein Haknagkoi, c) ycuneHme na3oBoro oTBepcTus,
d) ycuneHue HaBapeHHbIM WITYLEPOM; €) NpuBapka WTylepa K BbITAHYTOW rOp/loBUHE;
f) ycuneHvne BBapeHHbIM WITYLEPOM

PucyHok 10.2-6. nucT 1 — Onpepenexne 30H AeliCTBUS AaBNIEHUS U BOCNPUATUS Harpy3oK
B chepuyecknx 0600ukax n B NAOCKNX AHULLAX
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a) YCU/IEHUE O4UHOYHOTO OTBEPCTUS HAKNAAKONM M WTYLepOM, NPONYLLEHHbIM HACKBO3b

PucyHok 10.2-6. nuct 2

a) CMexHble Wwryuepa;
b) Y-o6pa3Has pa3suska

PucyHok 10.2-7 — 2ntopa Harpy3ok Ansa cheprnyeckoin 060104kM

YcuneHnue Tuna Haknagkv paspeluaeTcs NpUMEHsTb, TONbKO ecnv paboyas Temnepatypa He MpeBbICUT
250 °C. Haknagka fo/mkHa NA0THO npuneratb K 060/104Ke U NMpUBapUBaThCS K Hell Tak. UTOObl KaTeT CBapHOro
LIBa paBHANCA NO MeHbluel Mepe 70 % OT TONWWMHbLI HakNnagku. Mnowaab yeunusatoweli Haknagkn, kotopas
BOCMPUHMMAET Harpysky, LO/HKHA NPUHUMATBLCSA YMEHbLUEHHOM Ha 30 % npw Nonb3oBaHuK ypaBHeHveMm (10.2-2).

Ecnn B cocTaB OCHOBHOrO Kopryca, yCUIEHNS UK WTyLepa BXOAAT MaTepuasibl, y KOTOpbIX fonyckae-
Mble HanpskeHus [0] pasnnyHbl U. €CN UMEHHO A/191 OCHOBHOIO KOpryca Be/IMYMHA PacyeTHOro HanpshKeHus
HaMMmeHbLllas, TO 3TO pacyeTHoe HanpshkeHue u cnegyet UCNofb3oBaTb B ypaBHeHun (10.2-2). Ecam xe y
OCHOBHOTO Kopnyca BeflMyMHa pacyeTHOro HanpshKeHWs OkasbiBaeTcA camoli 60/bLUON, TO BMECTO ypaBHe-
Hua (10.2-2) cnefyeT “cnonb3osaTb Ceaytollee COOTHOLEHne

(M -y jAc+(M ~y )" Ab +- *pcV (10.2-14)
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[ns chepuyeckux gHuuy, ¢ Y-o6pasHbIMU OTBETB/IEHUAMMN [B COOTBETCTBUM C pUCyHKOM 10.2-7 b)] ycno-
BV€ NMPOYHOCTU [,0/IKHO YA0BETBOPATLCA OAHOBPEMEHHO B o6nactu | n B obnactu Il.

Cdpepuyeckne fHULLA, Y KOTOPbIX OTBETB/IEHWS MAYT He BAO/b paAnycos, criefyeT o6cunTbiBaTb B CO-
OTBETCTBUU C pUCyHKOM 10.2-8.

PucyHok 10.2-8 — 3ntopa Harpysok 415 chepryeckoro 4H1LLa, y KOTOPOro WTyLep HanpasfieH He BAOMb paguyca

10.3 Mnockne gHUWa 6e3 aHKepHbIX CBA3El

10.3.1 O6wue nonoxeHus

MonoxeHnss HacTOALWEro NyHKTa NPUMEHNMbI 418 pacyeTa u onpefeneHns pasMmepoB MIOCKUX AHWLL
6€e3 aHKepPHbIX CBA3EN B U3MOXEHHbIX HWXKe npegenax. UTo KkacaeTcst MIOCKUX AHULL, C @aHKEPHbIMU CBS3SIMMU,
TO WX cnefyeT pacCcunTbiBaTb B COOTBETCTBUM C MOIOXEHUSAMU HACTOALLEro cTaHaapTa.

Kak nokasaHo Ha pucyHke 10.3-1. TOMVYMO OrpaHuyeHnii, NPOUIIICTPUPOBAHHbBIX HA 3TUX 3CKMU3aX, Tak-
Xe HeobXo4MMO yunTbiBaTb U CReayloLe orpaHnyeHuns:

a) TopueBble y4acTkv chOpMMPOBaHbl N0 TEXHOMOMMUN ropayeli 3a4enkv LuanHapuyeckoii obevaiikv ko-
BaHbIMW MIOCKMMW AHULLAMW, KOTOPbIE MPUBapeHbl CTbIKOBLIM LUBOM K 06evarike.

d, S600 mm.

rikr 0.3 ¢s”™, HO Takke I 5 MM:

b) Niockue AHMLLA ABNSIOTCA KOBaHbIMK MO0 U3rOTOB/EHbI N3 MeXaHu4eckn o6paboTaHHbIX MOKOBOK U
npuBapeHbl CTbIKOBLIM LUBOM K 06euaiike [cM. pucyHok 10.3-1 a) u b)].

T T 0}3 *Spg HO Takxke r 5 MMm.

[Hunwa n3roToBneHbl U3 INCTa, MexaHM4yeckn 06paboTaHbl U MPUBapeHbl CTHIKOBLIM LUBOM K 06eyaiike
[cm. pucyHok 10.3-1 e) u f)]. ana atoro cnegyeT UCNOb30BaThb /IMCThI Klacca He Bbllle 3 B COOTBETCTBUMN C
NPUHATBIMKU CTaHAapTamy Ha MaTtepuassl;

C) naockMe AHuLLa, NONHOCTLIO BXOASALMe B 0bevaliky, rae caenaHa Bbibopka.

d, s 600 mm.

(MprMeHseTcs orpaHMyeHne No ctanu rpynnel 1, y kotopoii RmHe 6onble 470 H/MM2);
d) nnockve gHuWa, NOMHOCTLIO BXOASALWME B 06eyvaiiky, rae HeT BblOOPKM.

d, £ 600 Mm.
(MpumeHseTca orpaHnyeHne no ctanum rpynnel 1, y kotopoit RmHue 6onblue 470 H/MM2);
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B) N/JIOCKME AHWLLA C NPOhWIbHON BbIGOPKOW, CAENAHHOM Ha CTaHKax, HO KOTOpble cBapuBatoTcs C 06e-
Yalikoi CTbIKOBbIM LLBOM.
rbr 0.2 *srj. HO Takke I 5 Mm.

Mnockne gHULa N3roTOB/IEHbI U3 IMCTA U MeXxaHnyeckn obpaboTaHbl, A5 3TOro crefyeT UCnosib30BaTh
MaTepuan knacca 23 B COOTBETCTBUM C [5].

[nsa nucta TpebyeTcsa NpoBecTV AOMNOSHUTE bHbIE UCNbITaHWA no metogy HPK B Toi Mx yactu, B KO-
TOopoli bydeT pacnonaratbCs KpoMmKa, MoArotaBavBaemMasi /15 BbINOSIHEHUS CBAPHOTO LWBA. 3TU UCMbITaHWsA
LO/MKHbI rapaHTUpOBaTh OTCYTCTBME PacC/IOEHMSA U pa3pbiBOB.

TonwyrHa gHNWa B 30He BbIGOPKM He A0/IKHA OblTb MEHbLLE TOl TOJIWMHbLI, KOTopas TpebyeTcs B NyH-
kTe 10.3.2;

0 nnockue gHULLa ¢ BbIGOPKO, NpMBapeHHbIe K KOHLLEBLIM yyacTkaM obevaliku.

¢/, S600 mMm.

LNns gHvW, KOTOpble Bblipe3aHbl MeXaHW4Yeckum nyTeM W3 aucTa, crnepyeT UCMNob30BaTb Marepuan
knacca 23 B COOTBETCTBUM C MONIOXEHUAMM [5].

(MpuMeHseTca orpaHuyeHne no ctanm rpynnsl 1. y koTopoit RmHe 6onbwe 470 H/mm2);

[) Nnockne AHULWA, NOMIHOCTbLI0 BXOAsALWME B 0beyaiiky, rae HeT BblIGOpKM — cBapka BeAeTcs Mo TeXHO-
NI0TUN C NOMHBIM NPOBAPOM W3HYTPU U CHapYXW, NPU 3TOM BHYTPEHHWI CBAPHOM OB CBOGOAEH OT HaAPe30B:

Mt 0.5 WS,y HO TaKKe I 5 MM.

b)

Q) d)
PucyHok 10.3-1. nuct 1 — lMnockme TopueBble yyacTkm 6e3 aHKepHbIX CBS3ei
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9)

PucyHok 10.3-1. nuct 2

10.3.2 TonwwmHa KpyribiX oHNLL 603 aHKEPHbLIX CBA3EN
TpebyeTcs, 4To6bI TOMLMHA CTEHKMN COCTaB/ANa NO MeHbLueli Mepe

Sh * Sh+Ci +c2- (10.3-1)

[Ons Tex TUNOB AOHbILLIEK, KOTOPblE MoKa3aHbl Ha pucyHke 10.3-1 e), ToNLWMHA CTEHKU AO/MXHA YA0BeT-
BOPSITb YKa3aHHbLIM Bbllle Tpe6GOBaHWUsAM, 3a UCKIOUYEHUEM TOTO, UTO KacaeTcs NpouIbHON BbIGOPKM, 34ech
TO/LLMHA MOXET BbITh YMEHbLUEHA, HO MPW 3TOM OCTaBaTbCsl HE MEHbLUEN, YeM A0

sm“W cl+C2' (10.3-2)

Mpubaska ¢, JO/MKHA NEpeKpbiBaTb MUHYCOBLIV AOMYCK HA U3roToBeHue. Mpubaska C2 fO/MKHA KOM-
MeHCcMpoBaTb N3HOC MeTana.

TonwuHy BbIGUPAEMOro yyacTka CTeHKM 13 NIt060i NpodubHONM BbIGOPKM CrefyeT paccunTbiBaTh Mo
cnepytwouleii hopmyne

S,, -K, -K2 K3 d 'fijw (t0.3-3)
CBapHble LWBbl Ha AHULLAX, M306paxeHHbIX Ha pucyHkax 10.3-1 c), d). e). 0 9). Heob6xoaMMmO pac-
cMaTpuBaTth Kak COeJMHEHNS, Ha KOTOpble JIOXUTCA MosHas Harpyska (cM. 6.3.2), B COOTBETCTBUM C 3TUM U

Hafo BblbMpaTb BenMuuHy (a] Ansa ypasHeHus (10.3-3). Ecnv (0) ymeHblUEHa HACTO/bKO, YTO OHa MeHblue
Harpyskv ans obeuvaiikm OKOHEYHOro yyacTka mMaTepuana OCHOBbI [0]ii, TO MWHMManbHoe 3HadveHue ansa K,

cnepyet yMeHblWUTb ¢ 0.41 o 0.417(|o)/|o|i1) v ana npodmnbHO BIGOPKU

S*>1 j"M - Ho Takxe srt, N |, s. (10.3-4)

3HaueHve gnsa I, cnegyeTt onpefensTs B COOTBETCTBMM C pUCYHKOM 10.3-2; Ans TOpLUEBbIX y4acTKoB —
no pucyHkam 10.3-1 a). b). e) u ).
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[na pHuw, npeacTtasnieHHbIX Ha pucyHke 10.3-1 c. d) u 0. cnegyeT npuHUMaTb BO BHUMaHWe pucy-
HoK 10.3-3, npu 3TOM.

- ONA Kpyrabix gHuw, K2 = 1;

- ans rnyxux AHWW Kr- 1.

Ana aHuw, ¢ oTBepcTUAMU 3HadyeHne ansa Kr cnegyet onpefensts No pucyHky 10.3-4. SKcueHTpuye-
CKne OTBEpPCTUS criedyeT 06CUMTbIBaTb TakK Xe. Kak 1 KoHueHTpuyeckue. Mpu atom d/b/d, He JO/MKHO NpeBbl-
watb 0.8. OTBEPCTUA HE AO/KHbI NONajaTh Ha LIOB. COeANHALWMIA AHULLLE C 06eyaiikoi.

10.3.3 TonwumHa HEKPYT/bIX U MPAMOYTO/IbHbIX N/IOCKUX AHUL, 6€3 aHKEPHOI CBA3M

[na oBanbHbIX AHWL, 60/blIAS a n Manas b ocu KOTopbIX M3MepSATCA BHYTpU 0bevalik1, crnegyet nosib-
30BaTbca TpebosaHmAMM 10.3.2. HO npy 3TOM BMecTo d, NnoAcTaBNATb b v onpeaenaTs KoaduumeHT

K2 =73.4-2.4b/a. HO He 60nbwe 1.6. (10.3-5)

[na npamoyrofibHbIX AHWLL, Y KOTOPbIX 60MbLLOW U Masblii BHYTPEHHME pa3Mepbl paBHbl a v b. cnegyet
nosb3oBaTbca TpebosaHnaAMy 10.3.2. HO TONbKO NpK 3TOM BMecTo d, noAcTaBnsaTb b M 04HOBPEMEHHO

K2»11 3.4 -2.4b/a. HO He 6onblie 1.6. (10.3-6)

*1

scsO~ paccuuTaHHan TonumHa obevaiikn npu = 1 (cMm. ypaBHeHus (7.2-1) nam (7 2-2)|:

K, >0.41.

K, » (-1.05726 - 1.60840x * 0.116245x2 - 0.288857x3)pc.'H * 0.54.0.324245X-1- 0.688534x-2+ 0.634377X-3.
rge x -

— CpefHAA ToNWMHa CTEHKN Lll/lﬂVIH,U‘pI/IlleCKOI‘/‘I 060/104KN.

PucyHok 10.3-2 — KoadpdouumeHT K109 AHULL, KONSIeKTopa,
NpUBapPEeHHbIX CTbIKOBbLIM LUBOM K LiMIMHAPUYECKOi obeuvalike,
B COOTBETCTBMUU C pucyHkom 10.3-1 a). b), e) n g)
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*1
— paccuuTaHHas TonwmHa obevaiikn npu = 1(cM. ypaBHeHus (7.2-1 >unu (7.2-2)]:
K, r 0.41;
K, * (-1.13850 - 2.80682x * 0.841379x2- 0.517434xJ)pcd/[0] ¢ 0,68 ™ 0.231894x*1- 0.440285X-2 * 0.550637X-3.
rae x - o

— CpeAHAsa ToNwunHa CTEeHKN I/II/IJ'II/IHApI/I‘-IECKoﬁ 060/104KM.

PucyHex 10.3-3 — KoadhdomumeHT K, gna gHuL, Konnektopa, nprBapeHHbIX TaBPOBbLIM LLIBOM K o6eyvalike,
B COOTBETCTBUM C pucyHkom 10.3-1 c), d) n g)
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ditJd,

KpuBble Ha rpaghuke paccuMTaHbl No CAeAYOWUM YpaBHEHUAM, T4e * B d d~
KpuBast A: K3» 1 * 1.98* - 9.02x2 ¢ 18.53*3- 19.31*4 ¢ 7.54*5.
Kpuasi B. X3» 1 ¢ 0,944* - 4.31x2 ¢ 8.39*3- 9.21*4 ¢ 3.89x5

PucyHok 10.3-4 — PacyeTHbI koadhuuneHT
10.4 Tlnockve HonpuBapuBaeMmble KPblLLKN

Ecnn pacyeTHble faBneHusa npesbiaT 2 H/MM2, TO MOXHO MCMOMb30BaTbh TOIbKO Takne KPbILWKKU, KO-
TOpble MOTYT OTKPbIBATLCA /Wb BOBHYTPb. ECNN pacyeTHble gaBneHns He npesbiwalT 2 H/MM2, TO MOXHO
MCMNO/Mb30BaTh KPbILLKW, HAAEBaKLWMECs CHapYXu, No TUNY Fyxux diaHues.

BHyTpeHHUIA anameTp OTBEPCTUA MPW 3TOM OrpaHUyeH 3HadeHnem 460 mm.

TonwwuHy cnegyeT onpeaensTb B COOTBETCTBUM ¢ TpeboBaHuamu 10.3, ¢ dy no pucyHky 10.4-1.

Ecnu kpblwka HapyxHas, To K, cnegyeT 6paTb pasHbiM 0.41. 3a UCK/IOYEHWEM TeX cuTyaluii, korga uc-
No/sIb3yeTCs KpbIlKa MO TUMY nokasaHHOoN Ha pucyHke 10.4-1 0. korga 60nThl CO34at0T B NIMTE AOMONHUTESb-
HbIl N3rnbarowmnii MOMeHT. B Taknx cutyaumsx cnegyet 6patb 3HavyeHus ans /G 3 tabnvupl 10.4-1.

Ta6nuuya 10.4-1 — 3HayeHusa gns KA

djd, *1

1.0 0.45
11 0.50
12 0.55
13 0.60

Ecnn ncnonb3yroTcs BHYTPEHHME MIOKN NO TUMNY NokKa3aHHbIX Ha pucyHke 10.4-1 a), To koadumumneHT K,
cnepyet 6paTb pasHbiM 0,45. Takke cnefyeTt NpUHMMaTbL BO BHUMaHWE Hasimume Ha nanTe fOMNoSIHUTE TIbHOro
n3rnbaioLlero MOMeHTa, BbI3BAHHOTO 3aTsXXKOM 601TOB. ECAv He NpYMEHATb HUKaKoro 6osee TOYHOro pac-
yeTa. TO pc 3amMeHsieTcs Ha pc + 7,5Fid? , rge F — 3T0 nonHas Harpyska Ha Bce 60MTbl, paccumMTaHHas no
[0NyCTUMOMY pacyeTHOMY HamnpshKeHMIO NPW 3a4aHHOW pacyeTHOl TemnepaTtype, YMHOXEHHas Ha MoJHYio
ahheKTMBHYIO NOWaAbL NONEePeyHoOro ceyeHns 601ToB.
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PucyHok 10.4-1 — T1n0ckne cbeMHble 3aryLlwkn 6e3 aHKepHbIX CBA3ei
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11 Tpy6sl

11.1 CwumBosnbl 1 abbpeBnaTypsbl

B fononHeHne K cuMBonaMm, npuBefeHHbIM B Tabnuue 4-1 TOCT P EN 12952-1, MOXHO MCNo/b30BaTh
CUMBO/IbI, NPUBEAEHHbIE HUXE, B Tabnuuye 11.1-1.

Ta6nuuya 11.1-1 — CuMBObI

Cvivson
OnucaHve EavHvua
EN roCT P
_k Tpebyemas To/LMHA HA BHYTPEHHe cTopoHe rmba 6e3 npnb6aBok B COOTBETCTBUN MM
C pucyHkom 11.1-1
&To StO Tpebyemas To/WMHa Ha BHelLHeli cTopoHe rn6a 6e3 npu6aBok B COOTBETCTBUM C MM
pucyHkom 11.1-1
B0 S Tpebyemas To/ILMHA HA BHYTPEHHEe cTopoHe rmba ¢ npubaskamu MM
®o Sto Tpebyemas TO/LMHA Ha BHELWHEeR cTopoHe rba ¢ npubaskamu MM
_ r dakTnyeckmnii paguyc ruba (no pabouemy yepTexy rmba) —
b o Paguyc rmba Tpybbl B COOTBETCTBUM C pUCYHKOM 11.1-1 MM

11.2 TonwumHa NpsAMbIX KOTENbHbIX TPY6

11.2.1 Tpebyemas To/lLMHA CTEHOK C f06aBKamu

Tpebyemas To/MLWMHA CTEHOK NpsAMOol Tpy6bl € Ao6aBKaMu AO/HKHA BbIYUCATLCA NO hopMmyrie
S,*srt¥C +c2. (112-1)

MnakmpoBaHne, HaHeCeHHOoe 15 NOBbILLEHUS YCTOWYMBOCTU MeTas1a K U3HOCY, He 0/HKHO paccmaTpu-

BaTbCA KakK 4acCTb TOJILLMHBI NMPpKN pacyeTe HaﬂpH)KeHVIVI OT AaBnieHna.
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11.2.2 Tpebyemas TonuwmHa cTeHkn 6e3 npnbasokK
Tpebyemas ToNwWwmHa CTeHKK 6e3 NpMbaBkn A8 NPAMON Tpy6Gbl fOMKHA ONpeaensaTbCcs B COOTBETCTBUN
C ypaBHeHueMm

P’ A (11.2-2)
(2]o]-pc)u>+2pc
unu gna =1 (tpy6a 6e3 0TBEPCTUIA)
11.2-3
2 M +PC ( )
nnm
Pc A
11.2-4
(2{M-Pe) ® (11.24)
naonag =1
2 RA (11.2-5)
2 \a\-pc’

roe o— Ko3adhULMEHT NPOYHOCTK, ONpeAeeHHbIn B 8.2.

11.2.3 MwuHUManbHas TonwmnHa

TonwwHa s{- ¢, (HOMWHanbHas TO/LWMHA MUHYC NpubaBska C,) He A0/HKHA OblTb MEHbLUE, YEM 3HaYeHne
ANA MUHMMabHOM TONLWMHBI, YKa3daHHoe B Tabnuue 11.2-1.

NMpumeyaHue — [lnameTpbl. UICNOMNb30BAHHbIE /1 PACHETOB — 3TO HOMUHA/bHbIE AaMeTpPbl, TO €CTb NPOU3-
BO/ICTBEHHbIE [OMYCKN B 3TN JMAMETPbI HE BXOAAT.

Ta6nuuya 11.2-1 — MuHMManbHas ToNWMHA ANS NPSMOl Tpy6bl

HoMWHanNbHbI HAPYXHbIA AUaMeTp, MM MuHumanbHas Tonuuua sf~c,, mm

S38 1.7
> 38 S51 2.2
>51870 2.4
>70S 76 2.6
> 76 S95 3.0
>95s 102 3.3

> 102 3.5

11.2.4 Tpy6bl, cBApEHHbIE BCTbIK MO OKPYXHOCTH

[ns BbinonHeHusa TpeboBaHnsa HPK. koTopbiii TpebyeTcss B cOOTBETCTBMM € nosoxeHuamu FTOCT P
55682.6, cnefyeT NPOBECTY YKa3aHHble HUXe pacyeTbl, YUTOObI Oblna rapaHTus, YTo ToNLWMHA TPYyObl Npu cBap-
Ke BCTbIK afiekBaTHa Harpyskam, pa3snBaloLMMCA B XO[e CBapKu:

d I Pc+480 <
Sqp 25 1+, 1 (11.2-6)
Y (1°l- Pc ,2) *HPK
do I, Pc+4 PO /(n dJ)
Snun*Y (11'2-7)

roe smn — MVHUManbHO Tpebyemas TonwmHa AN Tpy6bl Npu cBapMBaHUN BCTbIK:
Fg — oceBble cu/bl, AEACTBYOLLNE HA CBApPKY, BbINO/IHEHHYID MO OKPYXHOCTMW, KOTOPbIE BbI3biBAIOTCS
cuiamu, ONOJSTHUTENbHBIMU MO OTHOLIEHWIO K AAB/EHUIO:
®>YPK = 1,0 ansa 100 %-ro HPK:
PHPK = 0.85 gna 10 %-ro HPK.
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11.3 TonwmnHbl TM60B 1 KONeH TpyObl

11.3.1 O6wme NoNoxXeHus
Ecnu Tpy6bl NpegnonaraeTcs rHyTb, TO NPU 3TOM Ha CTafnW KOHCTPYVMPOBAHUA BO BHUMaHWE Heo6Xo4u-
MO NpUHUMaTL cneayoLe TpeboBaHus.
11.3.2 Tpebyemasi ToNuULMHA CTEHKM C NnpubaBkamu
Tpebyemas TonWMHa CTEHOK 4715 TMBOB U KOJIEH A0/IKHA ObiTb paBHOI:
- N0 BHYTPEHHEMY paauycy
=i, * ci +¢2; (11-3-1)

- N0 BHeLHeMy paguycy

SoeSro +Cl +C2' (11.3-2)

11.3.3 Tpebyemas TonwWwmnHa cTeHkn 6e3 npnbaBoK

Ecnu He npoBoAWTL 60/1ee TOUYHbIX PACHETOB B COOTBETCTBUM C NPUIoXeHem A. To Tpebyemasi TosnLm-
Ha CTEHKM 6e3 Npn6aBoK AN TMGOB W KOSIEH He AO/MKHA BbiTb MEHbLUE CEAYIOWNX BENIMUNH:

- ANS BHELUHero pajuyca HapyXHoli obpasytoLeit

2T
*+ 0.5
o n 2 (11.3-3)
-+1
- ONS BHYTPEHHero pajvyca BHyTpeHHeli ob6pasyoLleii
2n
-0.5
11.3-4
2r ( )

-1

rae r. — pacuyeTHbIl paguyc rnba B cootBeTcTBUM C (A-10);
rb*r-0.5(sno +s,;);

srt— aTo Tpebyemast TO/LWMHA CTEHKM NPSAMON TPy6bbl B COOTBETCTBUM C 11.2.2.

B cuny psfga npaktMyeckux coobpaeHuii pacyeTbl, NMO3BOMALME ONpeAennTb YTOMLEeHNe MO BHY-
TpeHHeMy paguycy rvba Tpybbl, kak aTo cnefyeT u3 ypaBHeHus (11.3-4). npoBOANTbL He 06513aTesnibHO, ecnun
anameTp Tpy6bl S 80 MM.

11.3.4 OBanbHOCTb CeYeHUs TpyObl B MecTe usrnda

OBaJIbHOCTb CeYeHust Tpybbl B MecTe n3rnba « onncbiBaeTCs BblpaKeHNEM

«-2 d°}-100%. (11.3-5)
K +do)
rae dQ— MakcuMMasibHbIil BHELLHWIA AnaMeTp, U3MEPEHHbIA B cepeauHe N30rHYTOro y4acTKa;

dQ— MVHUManbHbIV BHELWHWIA AnaMeTp, U3MEPEHHbI B TOM Xe CamMOM NonepevyHoM ceveHun, 4yto u do.
BenuunHa a He foskHa BbIXOAUTL 3a Npefesibl, ycTaHOB/EeHHbIe B NyHkTe 7.3.7 TOCT P 55682.5.

11.4 T'nb6kKOCTb BCero Tpybonposoaa

11.4.1 O6wme NonoxeHns

Tpy6bl fO/MKHBI 6bITb NOAOGPaHbLI Tak. YTOGLI BECh TPYHONpoBO4 061asan rMbKoCTbio, AOCTATOUYHONM ANs
TOro, 4To6bl racMTb CBOE COOGCTBEHHOE Pe3yNbTUPYHOLLEE paclUMpeHMEe U pacluMpeHne COeAVHALWErO ero B
e[VHYI0 crcTeMy 060pyAOoBaHUS.

Cnepyet Takke yunTbiBaTb AONONHUTESNIbHbIE HArPy3ku, BO3HUKAKOLLME B KOHCTPYKL MKW U3-38 OTBETB/IE-
HWiA OT 6apabaHa, KOMINIEKTOPOB U Tak Jasnee, B COOTBETCTBUM C 7.5.
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11.4.2 Ananus

AHanun3 rmbkocTn Haflo NPOBOANTbL, EC/IN €CTb XOTb Kakue-HWOYAb COMHEHNSA OTHOCUTENIbHO CNOCOBHO-
CTV CUCTEMbI YAOBETBOPUTbL YNOMSAHYTbIM TPe60oBaHNAM no rmékocT. Cnocob BbINOHEHWSA TAkoro aHav3a
npveejeH B [6].

PelleHre 0 HEO6XOAMMOCTU BbIMOMHEHUA TAKOro aHanunsa npuHuMaeT pas3paboTumk, OH Xe ABNSAeTCA U
OTBETCTBEHHbIM 3a €ro NPOBeAeHNe, HO eCN TOMIbKO BECb TPY6ONPOBOA He YA0BNEeTBOPSET OAHOMY U3 cre-
OyOLWmnX KpUTEpUEB:

a) TpybonpoBso ABAAETCA AyONUPYOLWMM AN YCMelwHo paboTalowero yyactka yCTaHOBKM UKW OH 3a-

MeLLaeT CUCTEMY C XOPOLUUM MOCYXHbIM CUCKOM;
b) TPy60NpoOBOA MOXHO afeKBaTHO CONOCTaBUTb CUCTEME, KOTOpas paHee yxe 6blia ycnewHo npoaHa-
NM3NpOBaHa.

MpumeyaHne — Tpybbl MOryT 6bITb NOABEPrHYTHI NpeABapUTENIbHOMY HaNpPsHXeHWo {XONOAHbIA HaTAr) ANns
TOro, 4TO6bl YMEHbLIUTbL KOHLEeBble 3hDeKTbI, BO3HMKAIOLLME NPU HarpeBaHn Bo BpeMs paboTbl, a Takke 411 Toro, 4To6bl
NOHN3UTb YPOBEHb TEPMUYECKNX HaMPSHXKEHUI (pekoMeHAyeMble cnocobbl cM. [6J).

115 CTpyKTypHasa TexHosornyeckas ocHacTka, npukpenaeHHas Kk Tpy6am

11.5.1 O6wume nonoxeHns
K Tpy6am gna CHWKEHUS HaMNpPsHKEHWIA B HUX. BO3HUKAKLLMX OT BHELIHUX Harpysok, npuBapuBaeTcs

CTPYKTYpHas TEXHOJIOTMYecKast OCHACTKa, Takas Kak TAru U KpOHWTelHbI (cM. 5.9).

d) B)

a) a/IeMeHT OCHAaCTKM, NpuBapuBaemsblil K Tpy6e (ceueHue). b) cummeTpuyHas BepTukanbHas NoAAepx)ka AN TOPU3OHTANbHOW TPy6bI,
c) noAagepxka Ana BepTukanbHoi Tpy6bl; d) BepTUKanbHas nogaepxka ANA U30rHYTol Tpy6bl, €) npukpenneHne Kk Tpy6e caBOEHHON TATK

PucyHok 11.5-1 — TunoBble CTPYKTYpPHblE TEXHONOrMYECKME OCHACTKMN, NpUKpenasemble K Tpybam
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CBapHOI4 LWOB J0/MKEH GblTb HEMPEPLIBHLIM U MATU BOKPYT BCETO 3/IEMEHTa OCHACTKN 6e3 pa3pbiBOB, 3a
UCK/TIOYEHUEM CUTYaLIMU, KOra B COOTBETCTBUM C PUCYHKOM 11.5-1 €) npuxoamTcsa umeTsb Aeno ¢ U-06pasHbim
npodpniem.

ToNWMHa CeYEeHNs Takoro 3/1IEMEHTA OCHACTKW, U3MEePEHHAas BAO/b OKPYXXHOCTY TPY6bl, He AO/XHA npe-
BbILLATb OfHY YeTBEPTYI0 AnameTpa TpyObl B TOUKE CKpensieHus ¢ Tpy6oii.

NMpumeuyaHne — PucyHok 11.5-1 NpUBEAEH C MAMIOCTPATUBHBIMU LieNsiMU, YTO6bI NOKa3aTb TUNOBbIe NOAPO6-
HOCTU A/151 NPOSICHEHUS KOHCTPYKTUBHbBIX TPE6OBAHUIA.

11.5.2 3N10MeHTblI OCHACTKN, NpuBapuBaemblie K rubam Tpy6

B mMecTax, rge CTpyKTypHas TeXHo/0rmyeckas ocHacTka npusapusaeTcs K rubam. cnefyeT ¢ noMoLLbio
pacuyeTa y6eanTbCs, YTO HanpsHKeHWs, BbI3BaHHbIE OCTATOYHbIMU Harpy3kamu, He BbIXOAAT 3a pa3pelleHHble
npefesnbl. ATO MOXHO cAenaTb C MOMOLLbI0 aHan3a HaNPsHXEeHWA, NOAYNHAIOLLErOCH KPUTEPUSIM, YKa3aHHbIM
B [1] unu [6]. NM60 fOKyMeHTasIbHO 060CHOBAB OYEBUAHOCTL Y/A0BETBOPUTENLHOIO COCTOAHNUA KOHCTPYKL MK,
COCNaBLUMCb NPY 3TOM Ha ONbIT PaboTbl NOAOOHBIX KOHCTPYKLMIA.

11.5.3 NMpOTSAXEHHOCTb y4acTKa C 0CHaCTKOM

Ecnu ocHacTka npukpennseTcsl CBapkoil Ha NPsMOM yyacTke TpyObl, TO NPOTSXKEHHOCTbL 3TOrO yyacTka,
U3MepeHHas B HanpaBneHuu BAOMb OCU TPyObl, AO/MKHA NOAUYMHATLCA TpeboBaHuam 11.5.4 n 11.5.5 nubo
ee crieqyeT onpefenntb B pesynbTare NpoBefeHNs aHa/m3a HanpshKeHUs, CornacyowWwerocs ¢ Kputepuamu,
N3M10XeHHbIMKN B [1] nnu [6]. NM60 fOKyMeHTanbHO 060CHOBAB O4YEBUAHOCTbL YA0BETBOPUTENBHOIO Bblbopa
[ONVHbI, COCNAaBLUMCh NPU 3TOM Ha ONbIT PaboTbl NOAOGHbLIX KOHCTPYKLWIA.

11.5.4 lonycTuMaa UHTEHCUBHOCTb pagnasnbHblX Harpy3ok

BenvunHa pagnanbHbIX Harpy3oK He [O/IKHA MpeBblllaTh 3HayYeHue, ykasaHHoe A/19 Hee Ha PUCYH-
ke 11.5-2 — Ans Harpysku pacTsXeHus Uam Ha pucyHke 11.5-3 — andA Harpysku cxatusi CTPYKTYPHON TexHo-
IOTMYECKO OCHACTKM.

Mpwn aTom:

O — Haubonbluas MHTEHCUBHOCTbL pafnasibHON Harpysku, H/mwm;

[0] — ponyckaemoo HanpshkeHve maTepuana Tpy6bl no 11.1, H/mm2;

Srt— pacyeTHas To/LMHa TPY6bl, TO eCTb HOMWHa/IbHAA TOMWMHA MUHYC Npubaska, MM;

dO — HapyXHbIi guameTp Tpy6bl, MM;

® — LeHTPanbHbIA Yrof, OXBaTbIBAIOLLMIA YHACTOK OKPYXXHOCTM TPYObl NPUKPENIEHHOW K HEl CTPYKTYp-
HOW TexHo/orMyeckol ocHacTkoi (pucyHok 11.5-1).

11.5.5 PacyeT UHTEHCUBHOCTW NpU pagunanbHbIX Harpyskax

Lns CTPYKTYPHOI TEXHONOMMYECKOW OCHACTKU, NPYBAPEHHON NPOLO/ILHO BAOML TPYObI, camas 60/bLias
Harpyska Ha Hero oT pacTsXKEeHWMS 1 OT CKaTus, AelicTBylOWas B pagnasbHOM HanpaBieHnn, 4o/HKHa paccyn-
TbiBaTbCA MO CefyoLWemMy YpaBHEHNIO

9 ol , (11.5-1)

roe F — Harpyska, KoTopas npuxoAuTCst Ha KOHCTPYKTUBHbIV 3n1eMeHT. H;
€ — 9KCLeHTPUYHOCTb INHUW, NO KOTOPOIi AeNCTBYeT Harpyska F B paiioHe MHUN NPUCOeANHEHUS, MM;
Fr — paguanbHasa coctasnsatwowan Harpysku F. H;
L — NpoTAXeHHOCTb yyacTka NPUKPEnsIeHns, MM.

NMpumeyaHue — ECAN UMEET MECTO 3KCLEHTPWUYHO HanpaB/ieHHas Harpyska, TO [/IOKET OKa3aTbCs HEOOXO-
AUMbIM NPOBEPATb MHTEHCMBHOCTU 06EeUX Harpy3oK, PacTsXKeHUs U CKaTua, KoTopble AeliCTBYIOT Ha NPOTUBOMNOMOXHbIX
KOHL,aX KOHCTPYKTWBHOIO 3fieMeHTa. F. R 11 g UMEIOT 3HaK M/C NPY PACTSXKEHUN U MUHYC MPU CXaTUN.
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9
(oKvci)

PucyHok 11.5-3 — [lonycTMMas Harpyska cxaTusi 4n1a CTPYKTYPHOW TEXHOMIOTMYECKOW OCHACTKM

11.5.6 MpPOYHOCTbL CBAPHbIX LWBOB

lMpn pacuyetax MPOYHOCTU CBAPHbLIX LUBOB, KOTOPbLIMW MpuBapeHa CTPYKTypHas TexHosormyeckasa oc-
HacTka. ONyCTNMOE pacyeTHOe HanpshxeHne AO0/MKHO COOTBETCTBOBATL HanpshxeHuto B 6onee cnabom 3BeHe,
B CTPYKTYPHOW TEXHO/IOTMYECKOI OCHACTKe Un B Tpy6e, YMHOXEHHOMY Ha KOI(MULMNEHT CHMXEHNUA NPOYHO-
CTV CBApHOTO LWBa <p,, KOTOPLIA paBeH:

0,7 — ANA yrnoBbIX CBapHbIX LLUBOB;

0,75 — N9 cBapHbIX LWBOB C YaCTUYHBLIM NMPOBAPOM (BMeCTe C HaknafbliBaeMbIMU1 YI/10BbIMU CBAPHLIMU
LBaMU UKN 6€3 HUX):

1,0 — gns nonHoro nposapa.
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30Ha NpUNOXEHNS Harpy30K y CBApHOro LUBa A0/HKHA BbIYMCAATLCA Kak TOMWMHA LWBa, YMHOXEHHasA Ha
ONVHY CBapHOro Wwea. Ytobbl paccumTaTh HanpsXXeHWs, TONWWHY LWBa cnegyeT 6paTb paBHOIA:

a) 0.7 OoT A4NIMHbI KaTeTa Yr10BOr0 CBapHOro LUBA:

b) rny6uHe BbIGOPKY A5 CBAPHbIX LUBOB C YaCTUYHbLIM NPOBapOM;

C) TOMLLMHE CTPYKTYPHOW TEXHOMOTMYECKOW OCHACTKN NpU CBapMBaHWM LUBOM C NOJIHLIM MPOBapoM.

[ns cnoxHbix WBOB ahPEKTNBHASA TO/LIMHA LWBA AO/HKHA PaBHATLCA CyMME TOJILUMH COCTaBAAOLLNX
LLIOB YYaCTKOB.

11.6 MoAroHka n coeguHeHne oborpeBaemMbix Tpy6

11.6.1 NMoaroHka Tpy6

Moparoxka Tpy6 K 6apabaHy unm KoNnekTopy Ao/HKHA BbINONHATLCA B COOTBETCTBUM € NyHKTamu 8.11 nnu
9.4 TOCT P 55682.5.

11.6.2 CoepunHeHne oborpeBaeMbix Tpyo

CoepguHeHne oborpeBaeMbIxX Tpy6 criefyeT BbIMONHATL CTbIKOBbIMU CBAPHbIMY LLBAMK1, B COOTBETCTBUM
¢ nyHkToMm 8.11 TOCT P 55682.5. NpumeHeHne pe3bb0BbIX MydT, CBapHbIX MydT, hiaHLeBbIX U pe3b60BbIX
coefiMHeHun He gonyckaeTcs.

11.7 CoegnHeHne HeoborpeBaeMbix Tpyb

11.7.1 O6wWwure NosoxXeHns

Heob6orpesaemble Tpybbl crefyeT COefuHATbL CBapKOW WM C NMOMOLLBI0 BCTPOEHHbIX (hriaHues, pas-
pelalnTcs COefUHEHNS CTbIKOBbIMW CBAPHbLIMW LUBaMW, Ha CBApHbIX MydTax WK C NOMOLLbI0 Pe3b60BbIX
BBAPEHHbIX C YNIOTHEHNEM My(dT. MpuMeHeHne pe3b60oBbIX haHLEeB U NPUBAPEHHbIX My(T He AonycKaeTcs.
dnaHubl He cnefyeT NCNOMb30BaTb TaM. e Ha 60/1Tbl MOTYT BO3eliCTBOBATbL NPOAYKTbI CropaHns (CM. Takke
nyHkTbl 8.11 1 9.4 TOCT P 55682.5).

11.7.2 CoefnHeHne Ha hnaHuax u CBUHYMBaHUNE

CoepiHeHMe Ha hiaHuax U CBUHUYMBaHWE 4718 OpAMHapPHbIX hNaHUeBbIX 601TOBbLIX COeAVHEHWNI [OX-
HO BbINOJIHATLCA B COOTBETCTBUM C NOMOXEHUAMM [7] unu [8]. Ana HaBapeHHbIX hriaHueB rnybrvHa nposapa
CBapHOro wea 1 TMn goiaHueB noabuparTcs B COOTBETCTBUM C NoNoxeHusamu [7] unwm [8]. Moabop npoknagok
(HanpumMep, No matepuasy 1 nNo pasmMepam) JO/HKEH BECTUCH TaK. YTOObI P HEKTUBHOCTL NPOKNAAKN U Pa3Bu-
BaloLLMecs Npu ynJo0THEHUN HaNPSXXEHUA COrnacoBbliBaNCh C TpeboBaHUAMU, NpeabABASeMbIMY K hnaHuam
N K CBUHYMBAHUIO.

NMpumeyaHne — Moryr NPUMEHSTLCS COEAMHEHNS U (haHLbl CneunanbHbIX TUMOB, NPU 3TOM Hafo npocrne-
[AUTb. 4TOGbI NS TaKUX 3N1E€MEHTOB GbI/I0 f0KA3aHO UX COOTBETCTBUE PACUETHLIM YCIOBUSAM.

11.7.3 CoefnHeHNs, cBapeHHble BCTbIK

CBapyvBaHvie coegnHeHn CTbIKOBbIM LUBOM A0OJ/HKHO BecTucb B cooTBeTcTBum ¢ FOCT P 55682.5.

11.7.4 CoepuHeHUs Ha cBapHbIX MydTax

CoefyHEeHMA Ha cBapHbIX MydTax AO/KHbI BbINOMHATLCA B COOTBETCTBUM € 8.5.2.

11.7.5 Pe3bboBble nnn pe3b60Bble Y NPUBAPEHHbIE C YN/IOTHEHMEM COeANHEHUS

Pe3bboBble nn pe3bb0oBble ¥ NPUBAPEHHbIE C YN/IOTHEHMEM COEAUHEHUS [O/DKHbI BbIMOHATLCA B CO-
oTBeTCTBUM C 8.5.2.

12 Y37bl BbICOKOTO AaBAeHUA HETUNMUYHOW (POPMbI

12.1 TmapaBnUYecKkoe UcnbiTaHue Noj AaBneHvem AN onpejeneHus BenYnHbl LONyCTUMOTO
BHYTPEHHETO [aBJ/ieHUs

12.1.1 O6ume nonoxeHnUs

MonoxeHns HacTosLLero pasgena NpUMeHVMbI K Takum y3nam v getansam, 4158 KOTopbIX HeT o6Lwmx npa-
BWJ1 MO pacyeTy M B TakMX CUTyaumsax, Korga npovyHOCTb Y3/1a BbICOKOTO AaBJ/IEHUA He/b3A TOYHO paccunTaTb
WIN Korfa TeopeTUYecKnii MoAxoa, K aHann3y HanpshkeHuii okasbiBaeTcs HENPUMEHUMBIM.

Takune y3nbl fO/MKHbI YA0BNETBOPSATL TpeboBaHmam 12.1.2 unm 12.1.3. Kak 3T0 NpUHATO.

YnomsHyTble TpeboBaHNs He cfeayeT NPYMEHSATb B OTHOLUEHUWU TeX Y3/10B, KOTOpble HaxoAsATcs nog,
BO3e/CTBMEM 3HAUMTENbHbIX LMKINYECKMX HArpy3okK, kak aTo onpegeneHo B 5.5. nan ecnv oln paboTalot B
TaKkux ycroBuaX, Korfa KpUTUYHbIMU CTAHOBATCA XapakTepucTuKu matepuasia no nossyvyectu, wiam Tam. rge
B [ONOJIHEHVE K BHYTPEHHEMY AAB/IEHUI0 HA HUX MOTYT AeliCTBOBaTb MHble 3HaUMTE bHbIE HArpy3ku. B Takux
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CUTyaumsax HeobXxoAyMO MPOBOAMTbL COOTBETCTBYHOLLME UCMbITAHWSA, B KOTOPble GyAyT BK/IOYEHb! YKa3aHHble
appekTbl.

[ns Bcex ucnblTaHuii fOMKHBI 6bITh pa3paboTaHbl NPOrpamMMbl U BK/TIOYEHbI B aTTECTALMOHHbIE [O0KY-
MEHTbI Ha yCTaHOBKYy. ATTecTauns Ao/mkHa ObITb NOMyYeHa 40 NPOBEAEHNUS UCTbITAHWIA.

12.1.2 KOHTpONbHblIE UCMbITAHMA Ha NaacTMyeckyo gedopmManmnio (McnblTaHne Ha npefenbHyto
HarpysKky)

HacToswumii cnoco6 cnefgyeT NpUMeHATb TOMbKO AN TakMx maTepuasnos, KOTopble obnafgatT gocTta-
TOYHOW BA3KOCTbIO M AN TakuxX KOHCTPYKLMIA, ANS KOTOPbIX UCTUPAHNE He ABNSETCS KpUTepUEM paspyLUEeHUs.

[ns nposBefeHns Takoro UCnbiTaHNsa HeO6X0AMMO U3rOTOBUTL Y3e/ B HaTypasibHY0 BE/IMUWHY, 3TOT y3en
[OMKEH BbITb NPUrOAHLIM A5 TMAPABANYECKOTO UCTbITAHWS NOA AaB/IeHNEM. Y3e/ KOHCTPYKTUBHO A0JIKEH
6bITb MPUrOAHLIM K NPOBEAEHNIO U3MEPEHNIi B JOCTATOYHOM KO/IMYECTBE Toyek. DTO AaCT rapaHTuio, 4To BCe
KpuTMyeckrne 061actTm MOXHO Hagnexallymm o6pa3om OCMOTPeTb N 06MepUThb.

Mpy npoBeAeHUW TMAPaBAMYECKOTO UCMbITAHUSA NOA AaBfIEHWEM OHO AOJ/HKHO ObiTb OpraHW3oBaHoO
TakMMm o6pa3om, 4To6bl MMenacb BO3MOXHOCTb NOCTENEHHO NOBbIWATbL AaB/eHne A0 Tex Nop. rnoka He
CTaHyT NOABMAATLCA NepBble NPU3HaKN 3HAUYNTENbHON 06LLel nnacTuyeckoin aecopmaumun. Mocne noss-
NeHUst 3HauMTeNbHOW obuiel nnacTuyeckoin gedopmauny ucnbliTaHue crnepyeT NpekpaTuTb U 3aMepuTb
JaBneHue, Npu KOTOPOM ynomsAHyTas fedopManna Bo3HMKNa. 3TO 3HayeHve AasneHus ply cnegyert 3a-
Tem ucnonb3oBatb B ypaBHeHun (12.1-1). yTo6bl onpegenuTb gonyctumoe pabouyee AaBneHue pc Ans
UCNbITYyEeMOro y3na.

NMpumeyaHune — BbipaxeHne «3HauuTeNnbHasa obwas nnactuyeckas geopmalns» NPUMEHNMO K TakuM Tu-
nam nnacTuyeckoi fedpopmaLum, Korga 3HaunTe lbHble YyY4acTKM UCMbITYEMOro y31a NepexoasT 3a TOUKy TeKy4yecTu Ans
[laHHOro Matepuana. 3To BbipaXeHne HENPUMEHUMO TaM. rae naacTuyeckas gedopmauns NnosBASETCS Npyu NepBom nNpu-
NIOXEeHUN JaBNEeHUst NPW UCNbITAHUU, NOCKO/IbKY OHA MOXET 6blTb Bbl3BaHa NepepacnpesefieHnemM HanpsikeHnii B Toukax
KOHLEHTpaL Uy HanpskeHnit.

McnbiTaHme MOXHO npepBaTh M A0 Hayana NosiBAEHWs naacTuyeckol gedopmauun, ecnu gaBneHve
TMAPaBANYECcKOro NCMbITaHWA yXe AOCTUMI0 3HaYeHNs P (y, SKBMBASIEHTHOrO TpebyemMoMy 3HaueHuio paboyero
[aBfieHus pc. paccyMTaHHOMY nyTeMm npeobpas3oBaHus ypaBHeHus (12.1-1).

JonycTumoe paboyee gaBnexHune

Pc=V W (12-1-1)

rae M, — nonpaBouHbIi KO3MULMEHT HA KOPPO3MIO, 3PO3NI0 1 U3HOC

€C/In B CTEHKE y3/1a UMeKT MeCTo N3rnbHble Hanps>XeHuna, npuyem Takme, KOTopble MOryT CKa3aTbCA Ha NpoYy-
HOCTW. nnn

5, * Ifans—b. | ecnu pewatulee 3Ha4YeHNe NMeeT MeMbpaHHOe HanpsKeHue. (12.1-3)

rae /2 — koadhcpuLmeHT, KoTopbIii BBEAEH ANS yyeTa pasHuLbl MeX/y YCOBUSMU NPU OLLeHKe W Npu UCMbITa-
HUW:
12.1-4
5 ( )
roe smn — MUHMMasibHas pacyeTHas TO/WMHA CTEHKA B TOM MeCTe, KOTOpOe KPUTUYHO 47151 KOHCTPYKLUN;
sa — feicTBUTENbHAA TO/WMHA UCMLITYEMOrO y3/1a, U3MEepeHHas nepes NpoBeAeHNEM UCMbITAHUS B
TOM Xe caMOM MecCTe, YTo 1 smin;
[0] — pacueTHOe HampshkeHue npu OLEeHOYHbIX YCN0BUAX (B COOTBETCTBMM C 6.3);
p,y — KannbpoBo4yHOe AaBfeHne, Mo AOCTUXKEHUN KOTOPOro NCNbITaHMe NpekpaLlaloT;
Re — cpepgHsa BenMumMHa HanpshXeHus npegena TekyyecTy nNpu KOMHaTHOW TemMnepaType, noslyyeHHas
yCpeAHeHVeM B 3KCMepUMeHTax Mo pacTsXeHno o6pasLoBs.
12.1.3 KOHTpOJIbHblEe UCMbITAHNA Ha paspylleHne
JTOT cnocob creflyeT NPMMEHATb KO BCEM MaTepuanam.
CnepyeT MOAroTOBWUTL MOJSIHOpPa3MepHbI obpasel, nccnefyemoro u3genvs Ans npoBefeHus rmapas-
JINYECKOr0 MCNbITaHUS NoA AaBsieHnem. VcnbiTyeMblil o6pasel, HarpyXawT rmgpaBanyeckum AaBsieHMeM
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[0 MOJIHOTO paspyLleHUs 1 3an1chbiBaloT AaB/IEHNE, NPU KOTOPOM 3TO paspyLlleHue NpousoLno. JonycTuMoe
pa6oyee AaBneHWe 3aTeM onpegenstoT no opmMyne

PcA [ 53Pw- (12.1-5)

roe 5, — TOT Xe k03U MEHT, 4YTO 1 B ypaBHeHun (12.1-2):
pc — gonyctumoe pabouee fasneHue:
p,a — faBfieHve, Npu KOTOPOM NPOM3O0LLIIO pa3pyLleHne o6pasua;
Rm — cpeaHssa BennunHa npegena npoyHocTn, NonyyeHHas ycpefHeHneM B 3KCNepuMeHTax no pacTsxe-
HUI0 06pasLIoB C JOBEeAEHNEM [0 pa3pyLLeHus.

12.2 YucneHHble MeToAbl

12.2.1 O6uwme NonoxeHns

WN3naraemble B HacToAWEM pasgene MeTofbl NPUMEHUMbI AN pacyeTa Takux y3/noB, AN KOTOPbIX He
CyLiecTByeT nNpaBu/ pacyeTa Uan HafeXHOCTb KOTOPbIX He MOXET ObITb OnpejesieHa C MOMOLLbI0 YpaBHEHWA,
npuBEAEHHbIX B HACTOALWEM CTaHaapTe.

12.2.2 MeTogbl

B cneayowmx metogax pacyeTta ciegyeT MCNOb30BaTh:

a) meTop cun;

b) METOA, KOHEYHbIX pa3HOCTel:

C) MeTof KOHEYHbIX 3/1IEMEHTOB.

12.2.3 OueHka HanpsXeHui

OueHKy HanpshxeHuii cnegyeT BbINOMHATb B COOTBETCTBUU C NOMOXEHUsMM [1].

13 YcTtanoctb

13.1 O6wume NoNoXeHUA

13.1.1 MeToauka

B Tex cnyvasx, Korga y3nbl BbICOKOrO AaBfieHns UCMbITbIBAIOT B paboyem pexunme 3HauuTesibHble nepe-
MEHHbIE Harpy3ku, kak aTo onucaHo B 13.1.2. He06X0A4MMO, OnMpasick Ha NOMOXeHUs 13.3. BbINOMHWUTL OLe-
HOYHBI aHan3 ycTanocTu.

Ecnn Bo3HMKNa HEOBXOAMMOCTb B NPOBEAEHUN aHaNn3a ycTanocTn, Heob6xo4MMO paccunTaTb NnepemMeH-
Hble HanpsXeHus B cooTBeTCTBUM ¢ 13.1.3. YcTaniocTHoe paspylieHune criefyeT 06cunTbiBaTh C UCNOJb30Ba-
HMEM NPUNoXeHUs B 1 OLLeHOYHbIX KpUTEpUeB, NpusBefeHHbIX B 13.1.4.

BBuAy NpOCTOThbl TAKOrO aHanmn3a ero pesynbTatbl MOTYT UL A0 HEKOTOPOI CTENEHM UCMNO/b30BaTLCS
[ONA OUEHKN cpoka cnyxXo6bl. B To e Bpems Ana nonyyeHns 6onee TOUHbIX Npefcka3aHuii OTHOCUTENIbHO Cpo-
Ka Cnyx6bl CyLecTBYIOT 60/iee COoXHbIE MEeTOAbI, HaNpUMep MeTOoZ, KOHEUHbIX 3/1IEMEHTOB.

Lns y3na ¢ n301MpoBaHHbLIMU OTBEPCTUSIMU ANAMETPOM, He NpeBbiwarwum 20 MM, YCTanoCTHbIA aHa-
M3 NPOBOAUTL Heobs3aTesbHO.

13.1.2 YcTanoctHas Harpyska

Lienbili pag pasnuyHbiX NepexofHbIX NpoLeccoB, TakMX Kak Nycku KOT/a ¥ U3MEHEHUSI €ro Harpysku B
npouecce aKcnayatauum, AO/MKHbI GbITb yKasaHbl 3aka3uumkom Ans npoussoautens. Ecnu Takux ykasaHwuii
Npon3BOAWTENIIO HE MOCTYnasno, TO KOTe/N NPOeKTUpyeTca u n3rotaenunsaetcsa B pacyete Ha 2000 X0M04HbIX
NyCKOB, U rpaHuLbl 4719 YCTa/IOCTHOIO paspyLlleHnsa 3ajalTca B cOOTBeTCcTBMM ¢ 13.1.4.

Bo Bpems akcnnyartauumn y3nbl BbICOKOTO AaBfeHns nofsepraTca AeliCTBUI0 LUKINYECKUX U NOBTO-
PAIOLLMXCA HANPSHXKEHWI (CM. PUCYHOK B-1), Bbi3BaHHbIX NePeMEeHHbIMW Harpy3kamu, OHV AeCTBYIOT COBMECT-
HO B TEYEHMe BCEro cpoka Cnyxo6bl, YTO 1 NPUBOAUT K YCTA/IOCTHOMY pacTpeCcKMBaHuio. YCTanocTb cknafblBa-
eTcs U3 AeliCTBUI pa3/NyHbIX Harpy3oK, To ecTb OT NocnefoBaTe/IbHOCTU XOPOLLO OnpefeneHHbIX Harpy3ok,
KoTopas MOXeT NOBTOPATLCA BO BpeMs aKcryaTauun. PeasibHas OLeHKa YCTa/IOCTHbIX Harpy30K — 3TO K/H0Y
K pacyeTy HakonsieHns yctanocTu. Takum ob6pa3omM, pacCMOTPEHME Harpy30K Mpy OLLEHKe YCTasnocTn AO0/IKHO
obecneymBaTb NoNyyeHne BepxHel OLLEeHOYHON rpaHuLbl NS NepPeMeHHbIX HarpysoK, AeACTBYIOLWMUX Ha KoTen
WM Ha ero y3/bl B TeUYeHUe BCero BpeMeHU CryXobl.
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WVICTOYHMKM MepeMeHHbIX Harpy3ok, AeNCTBYIOLMX Ha KOTEeN WM Ha ero y3fbl, Heo6XxoAuMO WNAEHTU-
dmumpoBatb. CnegyeT nNpuHUMaTb BO BHMMaHuWe BCe paboune UCTOYHWKM WA UCTOYHMKM W3 OKpYXatoLuen
cpefpl, KOTOpble MOTYT BO3[eiNCTBOBaTb Ha KOTE/ MPKU BCEX MbIC/IMMbIX BapuaHTax ero Mcnosib30BaHus n Ha
NPOTSHKEHNU BCErO CPOKa CyXObl.

MprMepamy UICTOYHUKOB TakMX Harpy3ok MoryT ObiTb:

a) konebaHus faBneHuns (B TOM yuc/e 1 BO BPEMS UCMbITAHWUNA);

b) nepenagbl TemnepaTtypsl;

C) CONPOTUB/IEHME PACLLUMPEHNIO UK CXATUIO NPU HOPMasIbHbIX BapuaLumsax TemMneparypbl:

d) ycuneHHble BUGpauum:

e) Bapuauun BHELHNX Harpy3oK.

[LelicTBMe yCTanOCTHbIX Harpy30K MOXeT GbITb NMPeACTaBNEHO NO UCTOPUU HATPYXXeHWs, TO ecTb Mo Ba-
prauvam Harpy>XXeHusi B JaHHOW Touke KoTna npyu BO3AEWCTBUM YCTaNOCTHbIX HAarpy3ok (CM. pucyHok B-3).

13.1.3 PacueT nepeMeHHbIX HanpsXeHui

B 13.4 6ygeT faH nNpubAKEHHbI, HO MPUEM/IEMbIA CNOoCco6 pacyeTa MepeMeHHbIX HampsXeHui, Ko-
TOpble Bbl3BaHbl AEWCTBUSIMW AaBMEHNA U TemnepaTtypbl B 30Hax nepexofa OT LUWAWHAPA K UWAUHAPY U OT
unnmHapa K cchepe. HanpsxeHusi, paccumTaHHble TakuM Cnoco60M, MOXHO WMCNO/b30BaTh B NPUIOXKeHUW B
faxe 6e3 yuyeTa k03adhpmLMeHTOB BNNSHNA Hagpesa B B.5.

Ecnu xenaTtenbHO BbINOHUTL 60/1ee TOYHbIA aHanu3, To Heobxoaum 6onee NoApPO6HbLIA aHanu3 Ha-
NPSHKEHWIA.

13.1.4 OueHka ycTanocTtu

WcTopuio AelicTBUSE LMKNNYECKUX HArpy30K criefyeT pa3buTb Ha /1, LUK/IOB, B KAXA0M W3 KOTOPbIX UMeloT
MECTO pa3max HanpshkeHuit 2avaV amnantyfa HanpskeHuii oy, 1 aTanoHHas TemnepaTypa t*; Ha n2 uuknos,
B KaX/A0M M3 KOTOPbIX MMEIT MEeCTO pasmax HanpskeHwuii 2nva2, amnanTyaa HanpskeHuidi a” v atasioHHas
Temnepatypa f2\ u Tak ganee. o kaxgomy Habopy AaHHbIX N. ay, 20ya, u I cnegyet NPUMEHATb NPUIOXeHNe
B. uT06bLI ONpeennTb MakCMasabHO AONYCTUMOE KOMYecTBOo Uukios [N],

HakonneHune ycTanocT Hafo OLEeHMBATb C NMOMOLLbIO FMMOTE3bl O IMHENHOM CyMMWPOBAHUN NMOBPEX-
faemocTu

.tlll (|V| (13.1-1)

OTa cymMmma HasbiBaeTcs Ko3(huLMEHTOM MCNOb30BaHUSA, Y OHA He A0J/HKHa 6bITb 60nblie 1,0, ecnu
MMeeT MeCTO ycTaslocTHasa Harpyska. Ecim 310 He Tak 1 npegnonaraiotcs 2000 X0n04HbIX MYCKOB, TO KO3h-
PULMEHT NCNONb30BaHUA He A0/MKEH 6biTb 60nbLue 0.4.

13.2 CumBONblI 1 abbpeBuaTyphl

B pononHeHne K cumBonam, npueefeHHbIM B Tabnuue 4-1 TOCT P EH 12952-1, MOXHO MCNO/b30BaTh
CMMBOJbI, NPUBELEHHbIE HUXe, B Tabnnue 13.2-1.

Ta6nuya 13.2-1 — CumMBONbI

Cuwmson
OnucaHune EpnHnya
EN rocT P
B B KoadhcpuymeHT no pucyHky 13.3-2 unmn 13.3-3 'C
o cK KoadhpuuneHT no pucyHky 13.3-6 —
Ca Co KoadhdunumeHT no pucyHky 13.3-5 —
® P CpepHuit yfenbHblli Harpes MeTanna npu nepexoHol Temnepartype Oxo'krK
a KoathpuumeHT TemnepatyponpoBogHOCTM MeTasna, pasHbli k/pep (CM. 5.5. npu- M/c
noxenune D. D.3.4)
B scpoa CpepHas ToNWMHa 8 paccmaTpuBaemoii Touke MM
@5 smn MeHbllas ToNWMHA NPU N3MEHEHUN TOMLLMHBI MM
By Smax Bonblias ToNWmHa Npyu U3MeHeHNN TONLLYNHbI MM
amb Smb CpefHasa ToNWMHA CTEHKN WTyLepa, n3Mepsemas Tam, rge aTo BO3MOXHO MM
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Mpogomkernne Tabnuubl 13.2-1

Cvivson
EN FoCT P
Gns Sms
~ N
b '3 (T- a2 (T
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OnwucaHve

CpefiHAsa To/WMHA CTEHKM OCHOBHOrO Koprnyca, usMmepsemas tam. rge 3to BO3-
MOXHO

[naBHble HanpshxeHna

HanpsikeHue, TaHTeHLMabHOE MO OTHOLIEHUID K OCHOBHOMY KOPMYCY U TaHreHLu-
anbHOE MO OTHOLIEHWIO K WTYyLepy

Jona HanpshkeHUA oT AasfieHusa B alar
Jlona HanpskeHua oT Temnepartypsl B 0,alC
HanpsxkeHune, akcnasibHOe Mo OTHOLWEHWIO K OCHOBHOMY KOpnycy

Hal'lpﬂ)KeHI/Ie, pagnanbHoe No OTHOWEHNKD K OCHOBHOMY Kopnycy

MuHMManbHoe N MakCuMasibHoe 3HavyeHus ana ,ﬂa BO Bpems paGOTbI

MonHbIA pasmax OKPYXHbIX (FaBHbIX) HANPSXKEHNI

Pasmax OKpy»XHbIX TEMNEPaTYPHbIX HanpsxeHui

AMNANTYAa 3TA/IOHHOTO HaNPSHKEHNs

KoathpuumneHT ans yactv guanasoHa TemnepaTypHOro HanpshkeHus

CpefHee 3HaueHue koauLumeHTa Tennonepeaaun oT paéoyero Tena k metany
B MNEPEX04HOM pexume

CpefHss TEen0NpoBOAHOCTL MeTaslia B NEPEXOLAHOM pPexume

Uucno dypbe B KOHLLE NEePexofHOro pexvma, paBHoe tje 2 (cM. npumevaHue)

Ko/iM4ecTBO LMKMOB Harpy3km [aHHOro Tuna, OXugaemblx B xoge paboTbl ycTa-
HOBKM

[onycTimee KONWYECTBO LMKIOB 4AHHOTO TUna

BepxHWii ypoBeHb [aB/IEHUs LUKIA HATPY3KM

HWKHWIA ypoBEHb fABMEHUSA LMKIA HArPY3KM

Bpemsi, B TEYEHNE KOTOPOrO M3MeHsieTcs TeMnepaTypa pa6oyeii cpegbl
JTanoHHas TemMnepatypa Lukna Harpysku

Pa3HOCTb TemMnepaTyp Ha CTeHKe, onpefenieHHasi Kak ycpeiHeHHas Mo Bceli CTeH-
Ke Temnepartypa MuUHYC TEMNEpaTypa Ha BHYTPEHHER NOBEPXHOCTU CTEHKM

M3mMeHeHne TemnepaTtypbl Mexay fBYMsi CTalWOHAPHbIMU pexumamu
CKOpOCTb U3MEHEHNA TemnepaTypbl
KoathunumneHT KOHLeHTpaLmMmn HanpshkeHnii

KoathhMLUMEHT KOHLEHTPaLUN HaMpsKeHWii, BbI3BaHHbIX AaBfIEHNEM Ha OTBep-
CTUS1 B OCHOBHOM KOpMycCe LMIMHAPUYECKO hopMbl

KoadhpuLMeHT KOHUEeHTpaunMn HanpshkeHuid, Bbi3BaHHbIX [aBfieHMEM Ha OoTBep-
CTUS B OCHOBHOM Kopryce chepuyeckoli hopmbl

KoathhuumeHT KoHLeHTpauun HanpskeHuii, Bbi3BaHHbIX BO3AeCTBMEM Tenna
TemnepaTypHbIii KO3 PULMEHT NMHERHOTO pacLIMpeHuns

KoadhdhmumeHT, 3aBucaLmii ot Temneparypsl

Monpaska Ha hopMy ANA LNANHAPUYECKO 060104KN

MonpaBka Ha hopMy Ansa cchepuyeckoin 060104KN

MnotHoCTb MeTanna

Egvmmnua

MM
H/Mm2
H/Mmm2

H/Mm2
H/Mm2
H/mMm2
H/Mm2

H/mm2

H/Mm2
Himm7
H/mm2
BT/M3K

B1/mMK

H/mm2
H/mm2

*C

K-1

Kr/m3
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OKoHyaHve Tabmmupl 13.2-1

Cumson
OnucaHne EguHnya
EN FOCT P
\Y n KoadhdpmumeHT MNMyaccoHa —
0 0 TemnepaTtypa (cm. 13.3-1) 'C
ne JiY:] Pa3HocTb Temnepatyp [cm. 13.3-4 e)] K
MpumeyaHne — TlokasaHHble efMHNLI — 370 Te. KOTOPble 06bIYHO MCNOb3YyloTCA. MoXeT noTpeboBaTbCA

nx npeobpasoBaHue, YTO6bI NCNO/BL30BaTb UX B 6e3pasMepHbIX ypaBHEHUAX.

13.3 Ycnosusa oTkasa OT NpoBefeHUs YyCTa/lOCTHOIO aHannsa

13.3.1 O6uwme nonoxeHUs

YcTanocTHbl aHanu3 He TpebyeTcss NPOBOAUTDL AN15 NI06bLIX Y3108, NognagatoLLnx nog nonoxexnnsa 13.3.2
n 13.3.3. Ecnn BHeLHWE Harpy3kn TakoBbl, YTO UTHOPUPOBATL UX Hesb3A, NonoxeHna 13.3.4 Takke A0/KHbI
6bITb YA0BNETBOPEHbI.

13.3.2 Martepwuasnbl

YCTanocCTHbli aHanu3 BANAHWS TeMnepaTypHbIX HanpsXeHWin He TpebyeTca ANS TakMx CBapHbIX coe-
OVHEHWU, KOTOpble COEAVHAOT MaTepuasibl ¢ 6nM3kMMK KoadhuLmeHTaMn paclumperns. Matepuanbsl MoryT
cunTaTbCs MMELWUMN 6n3kne KoadhhmumeHTbl pacluMpeHnsi, ecCan oHM nognajarT nof OAHO M3 criegyto-
L MX TPEX NOMOXKEHWIA:

a) yrnepoancTtble win pepputHble nermpoBaHHblie ctanu (Cr < 3 %);

b) BbICOKOXPOMUCTbIE CTauK;

C) ayCTEHUTHbIE HepXaBetLne cTanu.

13.3.3 He3HauuTenbHble BHELWHNE Harpy3ku

Ecnn B 6onee paHHNX 3KCMepuMeHTax ¢ Nogo6HbIMN MaTepuanamu, Nogo6HbIMM HOPMaMU Y CXOXUMU
pabounmu ycnosusiMun 6bi10 MPOLEMOHCTPMPOBAHO, YTO NPU 3aAaHHbIX YCNOBUAX AECTBUSA Harpysku ycra-
nocTb 6yAeT He3HaUMTE IbHOM, TO HUKaKUX AasibHelLInX pacyeToB He noTpebyeTcs.

13.3.4 3HaunTeNbHble BHELUHNE Harpysku

YcTanocTHbI aHanus He TpebyeTcs, eC/N peXuM AeNCTBUA Harpy3ku oTBevaeT BCEM YCOBUAM OT a) A0 f).
YCTanocTHbIli aHanuns3 He TpebyeTca Takke Npu HecTaHAAPTHbIX AKCMIyaTalMOHHbIX PeXuMax, Npu rngpasnmye-
CKMX UCNbITaHMSAX U T. N. Bo BCex criyyasnx, KpoMe HKenepeyncrieHHbIX, YCTanoCTHbIN aHanus TpebyeTcs;

a) y3en 6bl/1 paccumTaH nofj AassieHne B COOTBETCTBUM C HACTOALMM CTaHAapTOM,

b) NONHOE KOMMYECTBO XO/I0A4HBLIX NyckoB He npesbiwaeT 3000. VHble MyckM M U3MEHEHWS Harpysku,
Korga faBneHve usMeHsieTcs 6osiee yem Ha 50 % OT MakCcMMasibHOro pabouyero faBfeHNs, Takke OO/IKHbI
cUNTaTbCHA XONI0AHbIMU;

C) NOJIHOE KO/INYECTBO MYCKOB ¥ U3MEHEHWI AaB/ieHNs, Npu KOTOPbIX U3MEHEHNe faB/ieHNs He NpeBbl-
waetT 50 % OT MakcMManbHOro pabouero gasneHusi, He 6onbwe 10 000;

d) mexaHnuyeckme Harpyskm Ha OTBETB/IEHWE A0/MKHbI ObITb OrpaHUYEHbl Tak. 4TO6bI He 6b1N10 NepeigeHo
rpaHnyHoe 3HavyeHue napametpa % paHuyYHOE 3HauyeHne MeHblue 1. 13 aToro cnegyet TpeboBaHue, YTo6bI €
Heo6X0ANMOCTbIO BbIMOJTHAIOCH ypaBHEHWE

$*7-7-. (13.3-1)
M *

rae % — 9TO OTHOLWIEHWE MOJSIHOMO HanpsXeHUs, 3a UCKNI0YEHNEM KOHLEHTpaunii Hanps>XeHuid, BbI3BaHHbIX
MeXaHWYeCcKUMu Harpyskamu, K senmymHe 3[o|;
[o) — ponyckaemoe HanpshxeHve Npu TemnepaTtype 4719 pacyeToB, paBHoIA fc;
M — NOJIHBIA MOMEHT, NPUIOXEHHBIA K OTBETBAEHNI0. HYMM;
K — BblyncnseTcs no oopmyne

«(**)* K . F (13.3-2)

roe Sms — cpejHss TO/LMHA OCHOBHOTO KOpnyca, MM;
rTb — cpefHuil paguyc OTBETBEHUS, MM;
rms — cpeAHuil paAnyc 0OCHOBHOIO KOpryca, MM;
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B) pa3HOCTb Temnepartyp Mexay ABymMs 6auskumu Toukamu B (CM. pucyHok 13.3-1) npu nepexofHoOMm
pexvme no Tuny b), pacCMOTPEHHOM Bbilwe, U [B' Npu NepexofHOM pexume No TuMy C), PACCMOTPEHHOM
BbiLLe, YA0B/ETBOPSET COOTHOLLEHWIO

0.3 «(AB)3+(AB)3<B\ (13.3-3)

roe 8 — 3apaeTcs No pUcyHky 13.3-2 Ans yrnepoamcTbix U heppuTHbIX cTanei, no pucyHky 13.3-3 — ans
ayCTEHWTHbIX CTasieil, kak PyHKUMA OT napameTpa BHELUHEeWR Harpy3ku ¢ [cm. nepeuncnenune d)], go-
NycKaeMoro HanpshxeHus [0] 1 3aBucsALWEero oT Temnepartypbl kKoadduuymeHTa y.
3aBucawmii oT Temnepatypbl KO3ahuUUUEHT y onpefenseTca no pucyHky 13.3-4. kak dyHkuus ot I.
3TasloHHasa Temneparypa AaeTcs B NpuioxeHumn B.
Pas3HocTb TemnepaTyp criefyet paccunTbiBaTb B COOTBETCTBUM € 13.3.5.
[Be ToukM cumTaloTcA O6/IM3KO PACMONIOKEHHBIMWU, €CAU PaCCTOSIHUE MeXAy HUMU He npesblaeT
2 N scbhea, rge r— aTo CpeAHWiA, NPOBEeAEHHbIN nocepeanHe TOLWMHbI CTEHKW paauyc, a sgpe]— 3To cpej-
HASA TOJIWMHA CTEHKN Ha yYacTKke Mexay paccmaTpusaeMbiMn ToYkamu (CM. pucyHok 13.3-1);
0 pasHocTb Temnepartyp, B rpagycax KenbsuHa. [1B v [1B’ AO/KHA ObITb TakoW, YTOObI

.625H| ONs yrNepoaucTbiX Win heppuTHbIX CTaﬂe[/'q (13.3-4)

.A5[0| [ns ayCTEHWTHbIX CTanein

roe [0) — aTo gonyckaemoe HanpsbkeHue. MMa.
13.3.5 PasHocTu TemnepaTtyp npu nepexofHbiX pexumax
Y6eanTbcs B CNpaBeA/IMBOCTM NPMMEHEHUS NpasBuia 0Tkasa OT YCTasloCTHOro aHann3a MOoXHO, paccuu-
Tas pasHoCTb Temnepatyp [B v [1B' Mexay ABYMA 6/M3KUMU TOUKaMK, Npu aToM;
a) pasHoCTb TeMneparyp A0/HKHA 6biTb MAKCMMasibHOV BE/TMYMHOW NPY CNeayoLmX YCNoBuUsX;
- TOYKM Haxo4aTCA B MECTE MAKCUMasbHON TOJLLMHBI CTEHKN;
- TOYKM HaxXoAATCHA B 30HE MaKCMMasIbHOTO U3MEHEHNA TOSILLMHBI CTEHKW;
b) Ana Apyrnx To4ek pasHOCTb TEMNepaTyp A0/HKHA NOAYNHATHCA COOTHOLIEHUIO

. At
OB - min At Ca:-2-C (13.3-5)

roe 71— pasHocTb Temnepatyp npu pexmmMax ¢ MakCMMasibHbIM U MUHUMasIbHbIM HanpshKeHneM.
Ecnu ycnoBusa paccmaTpuBaloTC B MECTE MaKCUMasibHOM TOMLWMHbLI CTEHKW, TO cunTaeTcs, uto shisg= 1
(cm. pucyHkm 13.3-5 1 13.3-6).

B, W 02— aro cpegHue Temnepartypbl no Bceii cteHke; 4O » maxfle, - H2; 10", - B'2|
PucyHok 13.3-1 — Onpegenerve B
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a)

a) CBapHOWi WOB C MOMHbIA NPOBAPOM: b) CBAPHOI WOB C HEMOMHbLIM MPOBAPOM

PucyHok 13.3-2 — 3HaveHus B Ansa yrnepoancTbix Wan peppuTHbIX SIETMPOBaHHbIX CTanel
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a)

100 150 200
y/-*-

a) CBApHOW WOB C NONHLIM NPOBAPOM; b) CBApHOI LWOB C HEMNOAHLIM NPOBAPOM

PucyHok 13.3-3 — 3HauyeHus B Ana ayCTEHUTHbIX HepXaBelLwux ctanei
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400 500 600 °'C

1 — yrnepoguctblie nnun d)eppl/lTHble nervupoBaHHble CTasnin; 2 — ayCTEHUTHble HepXXaBewune crtanm

PucyHok 13.3-4 — 3aBucAwumii oT Temnepartypbl KO3PULNEHT y
(y = 1 gna Temnepatyp mMeHblunx, yem 370 'C)
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13.4 AHanu3 HanpsKeHwit Ans pacyeta ycTanocTu

13.4.1 TnaBHble U 3KBMBAJIEHTHblIE HaNpPsXeHuUs

HanpshxeHns Ha KpomKe OTBEPCTMSA B TOW TOYKe, rAe COeAUHSTCS 060/104KM — LuaMHgpuyeckas
C UMANHAPMYECKON NN UWAMHAPUYeckas co chepuyeckoil, — AelicTBYIOT No Tpem HanpaBneHuam. Pac-
cMaTpuBaeMble LUKINYeCcKne HanpshKeHuss B 3TOM MecTe [OJ/IKHbl Takke 06ycnoBnnBaTbCsA PasHOCTbIO
TemnepaTyp ¥ gasneHuii. Ecnv BHeLWHWe Cuibl U1 MOMEHTbI 3HAYUTE/IbHbI MO BE/IMYMHE, TO Heo6Xxo4MMOo
paccunTaTb AOMNONHUTENIbHbIE HAMPSXEHUA B COOTBETCTBUM C [1]. Tpu rnaBHbIX HanpshxeHus 63N OT-
BEpPCTUSA, KOTOpble HaA0 NOACTaBNATL B ypaBHeHusA (B-4)—(B-6), HaxoAsaTca U3 HMxXecnegyouwmx cooT-
HOLLEHWA.

13.4.1.1 TnaBHblE N 3KBUBA/IEHTHbIE HANPSXXeHNsA Ha KPOMKax, pacnosioXeHHbIX B NI0OCKOCTH, MPOXo-
[sueli yepes ocb 060/104KM (NPOAOSbHLIE KPOMKM)

al=algp + <V (13.4-I/Ia)
a2 = °pasi=-p- (13.4-11b)
03 = eay = b (13.4-11C)
roe a, — HanpsXxeHue, Hanpas/ieHHOE Mo KacaTesibHOl K OCHOBHOMY Kopnycy n no KacateflbHOI K OTBETB/IEe-

HWI0, OHO BbI3BAHO fieiiCTBMEM AaBMIeHNs N pa3HOCTU TeMrnepaTtyp No pasHble CTOPOHbI CTEHKU;
72 — HanpshxeHue, Hanpas/ieHHOEe paAnanbHO MO OTHOLLEHUIO K OCHOBHOMY KOPMycy, OHO KOMMeHcupyeT
faBneHune paboueli cpefbl U3HYTPU OCHOBHOTO KOpMyca,;
03 — HanpshXeHue BAOMb OCHOBHOIO KOpMyca, OHO KOMMNeHcMpyeT AaBfeHne paboueli cpefbl CO CTOPOHbI
BHYTPEHHE NOBEPXHOCTN OTBEPCTUA UIN OTBETB/IEHUS.
Takvm 06pas3om, TPV Pa3HOCTU TNaBHbLIX HANPSHKEHUI, KOTOPbIE HAZO0 NOACTaBNATL B ypaBHeHWs (B-4)—(B-6),
[OMKHBI BbITb PaBHbI;

fo,2=< W 4-1a
(13.4-14a)

AcT23 = 0; 4-
(13.4-1b)
No3sl = (13.4-1C)

13.4.1.2 TnaBHble 1 3KBMBANIEH T HblE HANPAXEHNSA Ha KPOMKax, PacrnosioKeHHbIX B M1I0CKOCTHW, NepneH-
AMKYNSAPHOI ocn 060104KKN (NoNepeyHble KPOMKM)

°1 = aaxp + °ax» + aaxf (13.4-2a)

°2 = "papg = “Pi (13.4-2b)

«3=0,8=-P. (13.4-2C)

roe o, — HanpsaxeHue, HanpaB/ieHHOE BAOJ/Ib OCHOBHOIO Kopnyca n no KacaTesibHOl K OTBEeTB/IEHNIO, OHO

BbI3BAHO AE/CTBMEM JaBNEHNSA, PA3HOCTM TemnepaTyp No pasHble CTOPOHbI CTEHKN Y BO3MOXHbLIMM
BHELUHUMWN MeXaHW4yeCKUMM Harpyskamu;

C2 — HanpsixeHve, Hanpas/fieHHOe pafjnasibHO MO OTHOLLEHWIO K OCHOBHOMY KOPMYCy, OHO KOMMeHcupyeT
fJasneHune paboueli cpefjbl M3HYTPWU OCHOBHOIO KOpnyca;

CI3 — HanpshkeHve BAOMb N0 KacaTesibHOM K OCHOBHOMY KOpryca, OHO KOMMEeHCUpyeT AaBfeHne paboyeii
cpefbl CO CTOPOHbI BHYTPEHHEl MOBEPXHOCTY OTBEPCTUSA UM OTBETB/IEHNS.

Takum 06pasom, TpU PasHOCTY MaBHbIX HANPSHKEHWA, KOTOpble HaAo NOACTaBsATh B ypaBHeHus (B-4)—(B-6),
[OMKHBI BbITb PaBHbI;

p; (13.4-3a)
Je23 =0; (13.4-3b)
JERr = <<t * py (13.4-3c)

PaccmartpuBas uukanyeckue onepaumu ¢ KOT/IOM, Korga B TeYeHne HeKOTOpOoro BpemMeHu UMeT Me-
CTO U3SMEeHeHNA naBNeHnA U Temnepartypsbl, NnpusoasAline K NoAB/IEHUIO Hanpﬂ)KeHI/IVI B obnactu OTBEPCTUA.
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MaKkCUMyM KOTOPbIX paBeH 012, a MUHMMYM paBeH 012, UMeeM, YTO pasMax HanpsHKEHWA JO/MKeH GbiTb
paBHbIM
2 ava=/012-1012. (13.4-3)

Ecnun BennumHbl gna [lo12 paccumTbiBaTb C UCNOMb30BaHNEM KO3(DMULMEHTOB KOHLEeHTpaumni. K, nm
Ksp, 3agaHHbix B 13.4.5 Nn60 BbIBOAVMBIX pacyeTOM KOHEYHbIX 3/IEMEHTOB, TO HUKaKOro AasibHellwero pac-
CMOTPEeHUs KoahuumeHTa KOHLEHTpaUMK, Kak To npegnaraetcs B NpUioXxeHun B. nposoanTb He Hago, Tak
4YTO B 3TOM C/lyyae 2 0'3 *>2 «0y.

13.4.2 StanoHHasa Temnepartypa uukna Harpysok

PacueT pasmaxa f0nyCTUMbIX HaNpsXXeHWii B COOTBETCTBUM C NpUIoxXeHnem B u onpegeneHve gusnve-
CKUX XapaKTepuUCTUK MatepuasioB B COOTBETCTBUUN C NPUIoXeHnem D fo/mkHbl BECTUCb, UCXOA4A U3 TOTO, YTO
TemMmnepatypa * uMkna Harpy3ok pasHa

"*0.75.20.25", (13.4-4)

rae fmax — aTo TemnepaTypa meTanna B TOT MOMEHT, KOrfa pa3BuMBalOTCA camble 60/bLUNE HANPsXKEeHUs B
LyKne Harpysok, a fmn cooTBeTCTBEHHO TemnepaTypa B MOMEHT CaMbIX MasibIX HaMPsHKEHWA.
13.4.3 3awmnta MarHeTMToBOrO CNoA
[.ns y310B KOTN0B, N3rOTOB/IEHHbIX U3 (DEPPUTHON UM MAPTEHCUTHON CTanu, KOTOpble MOCTOSAHHO UK
BpPEMS OT BpeMeH ObiBatoT 3ano/IHeHbl BOAOW M CMeCblo BOAbI 1 Napa npy HopMasbHbIX paboynx ycrnoBusx,
CNOli N3 MarHeTuTa Ha BHYTPEHHMX NOBEPXHOCTAX TakMX y3/10B AO/DKEH ObiTh 3allMLLEH 3a CYeT cobnaeHns
crneayloLwmnx 4ONONHUTENbHbLIX OrPaHNYeHwiA:

al55% po+200H/MmM2’ (13.4-6a)
% 1 % p(Fr600H/MM2- (13.4-56)
MpumevyaHune — EcnnponycTuTb, YTO MarHETUTHBIN cnoii o6pasyeTcs npu pabouem pexume.  p0, To B cnoe

NpU 3TUX YCIOBUSAX HE BO3HUKAET HUKAKMX HANPSXXEHWUA. Takum o6pasoM, B 3TOM C/I0B PA30BLIOTCS HANPSXXEHUS CxXaTuUs
nocsie 0CTaHOBKW KOT/a.

13.4.4 [onycTWMble HANPs>XeHUs Ha BHY TPEHHUX KpOMKax 0O TBepcTusa

13.4.4.1 [onycTuMble OKPYXHble Hanps>KeHWs Ha NPoAoSibHbIX BHY TPEHHUX KpOMKax 0 TBEPCTUA

Linknuueckne HanpsXeHus, BE/IMUUHY KOTOPbIX MOXHO NOAYYnTb M3 ypaBHeHus (13.4-3). He JO/KHbI
BbIXOAUTb N3 fOMYCTUMOrO pasMaxa LMKANYECKNX HaMNpsXeHUR 20 ,,,

[o,S2ova (13.4-6a)

JonycTumblii pasmMax LMKIMYECKUX HanpshxeHuii 2rya, KOTOPbIi onpegensieTcs No NpuioxeHwio B. gon-
XeH 6bITb PaBHbIM pa3Maxy MHTEHCUBHOCTE HaNPsHKeHWii, onpeaensieMoMy C NMOMOLLbIO TEOPUN CABUMOBbIX
HanpsHXeHWii. PasMax oKpyXHbIX HaNpsXKeHUA Ha NPOAObHON BHYTPEHHE KpOMKe OTBEPCTWsi Npu nocreso-
BaTesIbHbIX LMKTMYECKNX Harpy3kax, BOSHUKAIOLMX NPY AABNEHNSIX, U3MEHSIIOLLMXCS B uanasoHe oT pTax fo
prain, 4O/MKEH ONPeaenaThCs U3 COOTHOLLEHUS
(13.4-7a)

~aig ~ 2 (PTax PmirO’

[ns BTOPOro rnaBHOro HanpsixeHns aTo AvanasoH oT (-praax) 4,0 COOTBETCTBEHHO (-pmin).

13.4.4.2 [onycTumble 0CeBble HaMPSHXKEHUA Ha NonepeyHbIX BHY TPEHHUX KPOMKaxX O TBEPCTUA

Linknuueckne HanpsykeHns, BENUYMHY KOTOPbIX MOXHO MONYYNTb U3 ypaBHeHus (13.4-3). He A0/MKHbI
He BbIXOAUTb 13 fONYCTUMOr0 pasMmaxa LUK/IMYeCKUX HanpsxeHnin 2o0xa

Osy 5 20, (13.4-6b)

JonycTumblii pasMax LyKAMYecKknx HanpsbkeHuii 20ya. KOTOpbIii onpefensieTcs no npunoxeHuto B.
[O/KEH 6blTh PaBHbIM pas3maxy WHTEHCUMBHOCTEN HanpsKeHui, onpefensieMoMy C NOMOLLbLI0 Teopuu
CLBUrOBbIX HANPsHKeHUii. PasMax oKpyXHbIX HanpskeHUil Ha nonepeyvHoi BHy TpeHHel KpoMKe 0TBepcTus
npw nocnefoBaTesbHbIX LMKIUYECKUX HArpyskax, BO3HMKAOLLMX NPY AABMEHUSX, U3MEHSIIOLMXCS B Anana-
30HE OT PTax 40 PTT. AO/MKEH ONPEAENSTHCA U3 COOTHOLLEHUS

Anax=2 ava - (pTax- pmJ. (13.4-76)
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[na BTOPOro rnasHoro HanpsXXeHusa aTo AvanasoH oT (~PTax) 4o COOTBETCTBEHHO (-pTT).

13.4.5 OKpyXHble HanpsHXXeHus oT AaB/IeHUA Ha BHYTPEHHEel KpOMKe OTBEpPCTUS

13.4.5.1 OKpyXHble HanpsHXXeHUsa Ha NMPOAO/IbHLIX BHY TPEHHUX KpOMKax 0 TBEPCTUA

OpHa YacTb [0oNYyCTUMOrO pa3Maxa OKPYXHbIX HanpshkeHUid fo/HKHA UCMOb30BaTbCa A1 pa3Maxa Ha-
npshkeHuii fa(g, BbI3BaHHbIX faB/eHUAMN U3 gnanasoHa AN gasBneHnin. Tem He meHee KOahhnLMeHTbI KOH-
ueHTpauumn HanpsbkeHuid K, nnn Ksp Ha pucyHkax 13.4-5 n 13.4-7 OTHOCATCS K 3KBUBA/IEHTHbIM HaNpsHXeHnsM
B CpefHelt YacTu CTeHKW. [O3TOMY OKPYXHble HanpshXXeHWs Ha BHYTPEHHeli KPOMKE OTBEPCTUSI, Bbi3BaHHbIE
[aBneHnem p. JO/MKHbI 6bITb PaBHbI

dnj2 s ms-p ANS LWIMHAPUYECKUX 060/104eK

atgp  Kgp dmij4smi p ps clhepuyeckux 060/10ueK (13.4-89)

Ecnu koadhpuuneHTbl KOHLeHTpauuyn HanpsxxeHuidi Kr unm Ksp He MoryT 6bITb onpeeneHbl HU n3Mmepe-
HVMEeM. HW pacuyeTamu, TO UX 3HaYeHne Hago onpeaenaTb No PUCYHKY 13.4-5 AnA LUANHAPUYECKUX Y3108 UK
no pucyHky 13.4-7 gnsa cchepuyecknx ysnos. Ha pucyHke 13.4-5 gaHbl 3HaveHus K, Ans npuBapeHHbIX WTy-
LlepoB, Kak 3T0 Noka3aHo Ha pucyHke 13.4-3, rae KopeHb CBApHOrO LUBA BbIMOIHAETCA N0 TEXHOMNOrUM AyroBoi
CBapkv BONbhpaMoM B cpeje MHepTHoro rasa ([BW) nmbo kopeHb cBapHOro wea 06pabaTbiBaeTCs Ha CTaHkKe
nnn cownndosbiBaeTCs 40 y4aieHNsa 0CTaTOYHOro 3a3opa.

B TOM cnyyae, ecnn UMeT MecTo Kakvne-1nmbo OTKNOHEHUS, KO3 MLMEHT KOHLLEHTPaLUW HanpsXxeHni
cnefyeTt CKOPpPeKTMpoBaThb CrieAytoLM o06pasom:

a) K,, MOXHO yMmeHbLNTb Ha 10 %. ecnu WwTyuep SBASETCA CKBO3HbIM M MpUBaprBaeTCsa CBapHbIM LLUBOM
C MOJIHLIM MPOMNaB/IEHNEM OCHOBHOIO MaTepuasa, Kak nokasaHo Ha pucyHke 13.4-1, v ecnu wityuep sAsnas-
eTCA KOBaHO-LUITaMNOBaHHbIM, Kak Moka3aHo Ha pucyHke 13.4-4. B 1l060M Criyyae y3esn He MMeeT 0CTaTOYHOro
3a3o0pa;

b) Ka nnn K,p Hago ysennuntb Ha 10 % A5 WTamMnoBaHHbIX OCHOBHbLIX KOPMYCOB CO LWITYyLepaMu, Ko-
TOpble NpvBapeHbl K hnaHuam, Kak nokasaHo Ha pucyHke 13.4-4; kOopeHb CBapHOro LiBa obpabaTbiBaeTcs Ha
CTaHKe Unu cownndoBbIBaeTCA 0 YAaseHNs OCTaTOYHOro 3a30pa;

C) eC/1M KOPEHb LLBa HEBO3MOXHO 06paboTaTb Ha CTaHKax uiv cownmgosaTh 40 YAaIEHUS OCTAaTOYHOro
3a3opa, Torga To/wuHa cTeHku smb wryuepa, kak Ha pucyHke 13.4-5 nnm 13.4-7, COOTBETCTBEHHO AO/IKHA
6bITb YMEHbLUEHa Ha BeMYMHYy 3TOro 3asopa. Kpome Toro, onpegeneHHble B CBA3UN € 3TUM 3HadeHus K, nam
Ksp Hago yBenuuntb Ha 60 % (cMm. pucyHok 13.4-3c);

d) coeguHeHus ¢ pa3BasbLOBaHHOW TPyOOI JO/MKHBI paccMaTpuBaTbCs Kak OTBepCTusi 6e3 ycuneHus
(smb = 0 Ha pucyHkax 13.4-5 n 13.4-7). Ecnv cBapka BefeTcs LIBOM C ynsioTHeHueMm, To K, unm Ksp Hago
yBenuuuntb Ha 10 %.

Korga vmetoT MecTo cregyrolwmne cooTHoweHnsa ans gvametpos; djd: > 0,5 n d. > 300 mm nnmn peyb
naeT o KOpoTKMX Tpybkax unm natpybkax ¢ gnametpom dlb > 120 MM. a HanpsKeHne TeKyYecTn Yy OCHOBHOIO
Kopnyca 6onblie, yem 355 H/mm2 npu 20 °C, To Heo6Xx0A4MMO NprBapmMBaTb OTBETB/IEHME TOJIbKO LUIBOM C MOJ-
HbIM MPOBapOM, MOC/ie Yero KOpeHb LBa 0653aTesibHO HafJo obpaboTaTk Ha CTaHKax uau cownudgosaTb A0
yCTpaHeHnsa 0CTaTo4YHOro 3a3opa B BepLUMHE pasfesiku.

13.4.5.2 OceBble HanpsXXeHnsa Ha NonepeyHbiX BHY TPEHHUX KPOMKax 0 TBepCTUs

OpHa yacTb AONYCTVMOro pasmaxa OKPYXHbIX HAMPsHXeHW Jo/HKHA MCMOob30BaThCA A5 pasMaxa
HanpshkeHuin Jlaax, BbI3BaHHbIX AABNEHUAMU U3 AnanasoHa A8 faBneHuid. TemM HO MeHee KO3(huLMeHTbI
KOHUEHTpauun HanpsbkeHuii Kn nam K Ha pucyHkax 13.4-5 n 13.4-7 OTHOCATCS K 3KBUBA/IEHTHbIM Ha-
NPSHYXEHNAM B CpefjHeil YyacTu CTeHKN. 103 TOoMy OCeBble HaMPSXeHNA Ha BHY T PEeHHel KPOMKe 0 TBepcTus,
BbI3BaHHbIE JaBNEHWNEM P. JO/DKHbI 6blTb paBHbI

|K, dm/4srd -p onsa umnuHgpuyecknx obosodek

. (13.4-86)
P \Kip “ms/4sns P gns ccpepuyecknx 060m04ek

Bce ocTtanbHble cOOOpaxeHWss O KOPPEKTUPOBKE KOIMAPULMEHTOB KOHLEHTpauuu, WU3/I0KEHHble B
13.4.5.1, coxpaHsOT CBO CU/TY NPY pacyeTe 0CEBbIX HaMpPSHXEHUIA.

13.4.6 HanpshkeHus B WITyLepax, Bbl3BaHHbIe BHELWHUMMN CU1aMU Y MOMEHTamu

[pyras yacTb gONyCTUMOro pasmaxa HanpsKeHuil [0,? Ao/KHA CoAepXxaTb Bapuauum HanpsxeHui
[or? p, BbI3BaHHbIX AeliCTBMEM BHELUHUX CU/T 1 MOMEHTOB Ha LWTYyUep. Kak npaBuio, aTu HanpsXeHus BO3-
HUKaOT Ha HapY>XHON MOBEPXHOCTU LITYLiepa M NOYTU He CKasblBAKTCA HA COCTOSIHUW BHYTPEHHENR yacTu oT-
BEPCTUA.
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13.4.7 TemnepaTtypHble HanpsXeHus
OKpy>XHble 1 0ceBble (rNaBHble) HaNpPsXXeHUs BHYTPU OTBEPCTUSA, Bbl3BaHHbIE PA3HOCTAMMU Temnepartyp
no TOMLWMHe CTeHkn Af. cnefyeT BblUMCAATL MO cnegytoweli gopmyne

a, Al, (23.4-9)

roe p = 0.3 — koapcpumumeHT MNyaccoHa;
Kt — MOXHO B35Tb C pucyHka 14.4-8 nn60 BbIMUCIUTL PaCHETOM.
KoadhhuumeHT nuHeliHoro paclumnpenuns a, 1 mogyne ynpyroctu E, cnegyet 6patb 13 npunoxenus D.
Pa3HoCTb TemnepaTyp Ha ToNWMHe cTeHkn A/ B ypaBHeHuu (13.4-9) 3agaeTcs BblpaXeHnem

*oyy kK $ » (134'10)
roe tm — NHTEerpasibHOe cpeaHee 3HavYeHne TemnepaTtypbl Ha CTEHKe!

tf — TemnepaTypa Ha BHyTpPeHHeli MOBEPXHOCTU CTEHKH.

Ecnu TemnepaTypy yBEIUYUTb, TO Pa3HOCTb TEMMEepaTyp Mo TO/MLMHE CTEHKU JO/MKHA 6biTb Af, < 0.
a NMpu yMeHbLUeHUV TeMNepaTypbl O/MKHO GbiTb [t2 > 0. Takum 06pa3oMm, B A0NOHEHVE K HANPSHKEHUSIM, Bbl-
3BaHHbLIM 4ABNEHUSIMU 13 A0MNYCTUMOIO pas3maxa, NosiB/ISeTca pasmMax TemnepaTypHbIX HanpsXXeHni

n, E . ,
v 3-%")e (13.4-9a)
1-m ’
13.4.8 BepxHWii U HUXHWIA nNpefenbl A8 OKPYXHbIX HANPSXEHUA HA BHYTPEHHER KpoMKe OoTBep-

cTma

MonHbIV AONYCTUMbIV padmax OKPYXHbIX HaNpsXXeHWin B COOTBETCTBUM C ypaBHeHueM (13.4-7) ¢ orpaHu-
YeHMAMW B COOTBETCTBUM C ypaBHeHneM (13.4-5), nomkeH 6biTb 60/bLUe, YEM LMKIMYECKUA pasmax, 3aBucs-
L MIA TONbKO OT faBneHns. PasHnua Bbi3BaHa Ha/MumeM TemnepaTypHbIX HaNpsKeHWiA:

- HWXe a,9 pmin— anA Bo3pacTaHus TemnepaTypbl NPy HA3KOM YPOBHE faBfeHus pT,,;

- BblWe algpTax — AN1A NOHWKXEHUA TeMnepaTtypbl NPU BbICOKOM YPOBHE AaBieHns pTag.

MakcvManibHoe foMyCTUMOE 3HaYeHe NS OKPYXKHbIX HanpshXeHW Ha BHYTPEHHEe KpoMKe OTBepCTUs:

a) [ANA ayCTeHWTHbIX MaTepuasioB, COnpuKacarLlwmxcs ¢ BOAOK UM NapoMm, Unm gns Apyrux marepua-
/10B. CONpUKacaloLWnXCs TObKO C NapoM.

% mex=% pmax+asx % T (13.4-11a)

b) 415 (PEPPUTHBIX U MAPTEHCUTHBLIX MaTEPVUAIOB, COMPUKACAIOLLMXCS C BOAOIA,

 agpTatt r
Gy wax =min (13.4-11b)
°rp po ~200H/MM2 ['

1 f0NYCTVMOE MUHUMAJIbHOE 3HAYEHWE /151 OKPYXHbIX HANPSKEHUI HA BHYTPEHHE KPOMKe OTBEPCTUSI:
C) ANA ayCTEHUTHbIX MaTEpPMasioB, CONPUKACaIOLWMXCA C BOAOW AU napoM, Uan Ans Apyrux marepua-
N0B, COMpMKacatoLLnXca TONbKO C NapoM.

. 9mn=%pmax-9s% , (13.4-11¢)

d) AN heppUTHbLIX U MAPTEHCUTHBLIX MaTEPUasios, CONPUKACaLWUXCA C BOAON.

_ . aigp max + ‘ 1
8y, pm = Min (13.4-11d)

% po+600H/ M2
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PucyHok 13.4-1 — YcuneHue 3a cHeT NponyckaHua wrylepa HackBo3b U NPUMEHEHUSA CBAPHbIX LWWBOB
C NOJSIHbIM NponaaB/fieHNeM OCHOBHOTO MaTepuana

PucyHok 13.4-2 — TpOIiHWK, KOBaHHbIV N3 CM/IOWHOr0 MaTepuana 1 BNocieACcTBMU MexaHnyeckn obpaboTaHHbIl

a) b
a)no TeXHONOrnM AyroBoii cBapkn BofbpamMom B cpefe uHepTHoro raxa (48W);
b) no TexHonornm o6paboTKN KOPHS WBa Ha CTaHKax Wan cownndgoBbIBaHNSA

PucyHok 13.4-3 — YcuneHue 3a cyeT HaBapuBaHUsi OTBETB/IEHWIA
79
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a) b)
a} KOBaHO-WITaMNOBaHHbIV TPOWHMK; b) NpuBapeHHbIi WTyLep

PucyHok 13.4-4 — YcuneHwue 3a CHer npuBapuBaHus 0TBETBNEHNS K BbINPEOCOEAHHOMY y4acTKy OCHOBHOTO Kopryca

[0,=-1,14«(sillbfsmt)Z- 0.89- )*143 A=
m\ °4A

B =0.326.(8Tb/BJ1,)2-0,59 K ./e mi)+1.08

PucyHok 13.4-5 — Koah(pUUNEHT KOHLLEHTpaLUN HanpshXeHnid Ku Ans umamHapuyecknx o6oo4ek

80
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PucyHok 13.4-6 — KoapdpuumeHT dhopmbl Kuans uunuHgpuyecknx obevaek

3pech:

0s gss 1— Koa(hhMLUMEHT, KOTOPbIN [O/MKEH yKa3biBaTb pa3paboTynk, OH yKasbiBaeT, kakas fona aua-
nasoHa HanpshkeHuin Aalg, NpuxoanTCcsa Ha TemMnepaTypHble HanpshKeHUsi, MpMYeM B Hayasle OcTaHOBa KOT/a,
Korga faB/ieHne HaxoAuTCA Ha CBOEM BepXHEM YpPOBHe pTax.

gs= 0 ucnonb3yeTcs ANA NOMHOMO Anana3oHa TeMNepaTypHbIX HanpskeHuid 0,9 BbI3BaHHbIX BO3pac-
TaHVeM TemnepaTypbl NPy HU3KOM YPOBHE AaBEHW pmm.

gs= 0.2 pasbuBaet gnana3oH Aalg, Takum o6pasom, 4to 20 % 3TOro AnanasoHa OkasbiBaeTCcs Bbllle
[0,9, pTax on1s BbIKNHOYEHNA NPU BEPXHEM YPOBHe AasfiieHusa ptax, a 80 % 3Toro AnanasoHa OTHOCUTCH K
MycKy Mpu HUWXHEM YPOBHE AaBsieHnsa pmn.

= 0.5 pasbuBaeT gnanasoH Aalg, Ha ABe paBHble YacTu Takum obpasoM, 4To 50 % 3Toro guanasoHa

oKasblBaeTcs Bblille J10,9, pTax AN BbIKIOYEHNA NPU BepXHEM YpPOBHe AaBfieHns ptax u 50 % storo guanasoHa
okasblBaeTcs Hke Aalg, pmin, YTo cO34al0T CUMMETPUI0 TEMNEePAaTYPHbIX HANPSHXKEHWUI NPU MyCKe 1 OCTaHOBE.

13.4.9 [onycTumble pa3HOCTU TeMnepaTyp Mo TOJILLNHE CTEHKN

[nsa Toro uTo6bI He BbIATU 3a A0MNYCTUMbIE NPeesibl M0 NOSIHOMY HaNPsHXEHUO B COOTBETCTBUM ¢ 13.4.8,
pasHoOCTb TeMneparyp Mo To/LWMHEe CTeHKM At He AO/KHA NPEBbIWATh Yka3blBaeMble HUXe npenenbl, KoTopble
ABNATCA PYHKUMAMUN AEACTBUTENBHOIO AAaBNEHNS P

[a@mn °jop)/F A~ £(»0 mx °fap)/F (13.4-12)
@

F*K, *, 5A1-«-

Taknum obpasom, npegensl OyayT Takumu:
- Hayano nycka

(P ~Pmm) *At~ (bpamin—  pmn\jF> (13.4.12a)
- 3aBeplueHune nycka
(P~ PTax):y *2 (% mn" pmax)/F' (13.4.12b)
- Hayas10 BbIKNKOYeHUsA
(PaPrax)=*2 *K max" pmex) fr (13.4.12¢)
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- 3aBeplueHne BbiKN4YeHUA

(13.4.12d)

MpumeyaHne — PasHOCTb TemnepaTyp AtoTpuulaTesnibHa, Korga Temneparypa pacTer.

13.4.10 [fonycTuMmble nepenajbl Temnepatypsbl

TOuHbIA pacyeT fONyCTUMOro nepenaga Temnepartyp TpebyeT npoBeAeHNs HaboAeHWl 3a yKTyaums-
MU NO AAaB/IEHVIO 1 TeMnepaType B paboyem pexume, kak 3To onncaHo B B.4. Caenas ynpoujakwuiee npeano-
JIOXEHMEe 0 KBa3WCTaLMOHApPHOCTM paboyero pexumMa, AonycTUMbI/ nepenag teMmnepatyp 415 Y3/10B LUINH-
Apvyeckoli hOpMbl MOXHO paccuMTaTb N0 COOTBETCTBYHLLEN AONYCTUMOI pa3HOCTM TemnepaTyp no To/LWmMHe

CTEHKN NO COOTHOLUEHUO

V. XA t-— -—. (13.4-13)
1 K, s2

u

3pecb Af — 310 fonycTumMas pasHOCTb TemnepaTyp No TO/LWMHE CTEHKW, KOTOopas 3aBUCUT OT AelicTBY-
loLero aaeneHns. B cootBeTcTBum ¢ 13.4.9. KoadpdmumeHT chopmbl Ku cnepyeTt 6patb no pucyHky 13.4-6 nnn
nosyyartb pacyeToM.

Ecnu y3nbl umetoT cchepuyeckyto hopmy, TO  crefyeT 3aMeHWUTb Ha COOTBETCTBYHOLLEee 3HaueHne Ko

no pucyHky 13.4-9.
13.5 MMpumep pacyeToB

B npunoxeHuu C cogepxatcst NpUMepHble pacyeTbl N0 YCTa/IOCTHOMY aHa/Iu3y B COOTBETCTBUM C KOHCTPYK-
TUBHbIMU TPeBOBaHUSIMU M0 pasgeny 13 v npunoxeHueM B. 3Ty npuMepbl HOCAT MH(DOPMATMBHBIN XapakTep.

B 3TUX roTOBbLIX NMPUMepax fnokasaHbl paspaboTaHHble NPoLeAypbl PacueToB A/1a CeAyoLWmX napamMmeTpos:

a) AoNyCTMMOrO KO/MYECTBA LIK/IOB HArpysKu;

b) fonycTyMOro nepenaga TemnepaTtyp.

Koh

a) MakcumanbHble HanpsxeHus a cpepuyeckoit 060/104Ke OT BHYTPEHHE JaBfeHuns (WTyuep npusapeH C OfHOI CTOPOHbI)
PucyHok 13.4-7. nucT 1— KoadhthpmumeHT KoHUEeHTpaLmmn HanpsbkeHuii K> ans cdhepuiecknx 06onoqek
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b) MakcumanbHblie HanpsxeHUs B cpepe ot BHYTPEHHEro AaB/ieHnsa
(WTyuep nponyLieH HackBO3b)

PucyHok 13.4-7. nucT 2

PucyHok 13.4-8. nuct 1 — KoadhhuyneHT KOHLEeHTpauum TemnepaTypHbIX HanpskeHui K,
ANA UNNUHAPUYECKUX U ANA cdepuyecknx 06o1o4ex
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KoadhpuuymeHTt Tennonepegaymn h * 1000 W/m*K* — gns napa; h = 3000 W/m'K* — gnsa sogbl
7 — BOfAa; 2 — nap

PucyHok 13.4-8. nuct 2
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Fodp
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PucyHok 13.4-9 — KoadpdpuuneHT cpopmbl Kclt) ansa chepuryeckux ob6onouek
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Mpunoxexne A
(o6sa3aTenbHoe)

PacueTt ru6oB n KoneH Tpy6

A.1 O6wWwune nonoxeHus

MpunoxeHve A ABnseTcs AONO/THEHNEM K NpaBuUiam pacyeTa v o/HKHO NCMO/b30BaTLCA TO/IbKO COBMECTHO C npa-
BUNamu pacyeTta Ans Tpy6 B COOTBETCTBUM C pasgenom 11.

3Tn npaBuna pacyeta cnefyeT NPUMEHATL ANA pacyeTa KoNeH, Hanpumep B A0MN0ONHeHNE K[6], a Takke N5 THYTbIX
Tpy6.

B 3Tux npaBunax pacyeTa 3a/0kKeHO, YTO eC/iM BHYTPeHHee JaBfeHne npuknagbiBaeTca B MecTe rnba Tpybbl, T0
no BHyTpeHHeMy pajuycy rnba pas3susatTca 6051ee BbICOKME HANPsXKeHUA (COOTBETCTBEHHO N0 BHeLUHeMy paanycy rmba
pa3suBaloTcs 6051ee HU3KME HanpsHKeHWs), HeXenn Ha NpPsIMOM yyacTke Tpybbl C TO Xe camMOoil TOMLWMUHON CTeHOK. Mpu
3TOM ciefyeT NpMHUMaTb BO BHUMaHWe, 4TO npu rmbke Tpybbl Aaxe 6e3 0CeBOro NokKatua TO/MLWMHA CTEHKN BHeLIHel
obpasytouleit rnba Bcerga Hke, a ToWMHA CTEHKN BHYTPEHHER CTOPOHbI rmba Beerga Bbllle TOJIUMHBI CTEHKU NPAMOii
TPy6bl, U3 KOTOPOIA U3rOTOBNEH 3TOT rM6. BO BCEX W3BECTHbIX CyYasx NpesbllleHne AONYCTUMbIX 3HAUYEHWUIA HanpsxeHni
1 COOTBETCTBEHHO HapylleHne LieSIOCTHOCTY TPy6bl B NepByl0 o4Yepefb HacTynaeT Ha BHELHel cTopoHe rnba, ecnu Ha
npouecc paspylleHns He oKasbliBaloT BAUAHME (DaKTOPbl, HE CBA3aHHbIE C rMAPaBANYECKUM AaBNEHNEM: Hanpumep, Kop-
PO3NOHHOE BO3/eiCTBUE BHYTPEHHEe cpefbl.

A.2 CumBonbl 1 abbpeBnaTypbl
B gononHeHue k cumBonam, npuBefeHHbIM B Tabnuue 4-1 TOCT P EH 12952-1. cnefyeT ucnosnb3oBaTb CUMBO/IbI,
npvBefeHHble HWXe, B Tabnuue A.2-1.

Ta6nuuya A.2-1— CuMBOSbI

Cumson
OnucaHne EpvHnua
EN FoCT P
B B PacueTHbIli koadhpuuneHT 4Ns onpeaeneHns TONWMWHbI CTEHKW KONeHa C oguHa- —
KOBOW TO/LMHON CTEHOK
s B> PacueTHbIli KO3dhPULMEHT ANA onpefenerHuns TONWMHbI CTEHKN Ha BHYTPEHHeM —
paguyce rmba Tpy6bI
Bo Bo PacueTHbIli koathpuLUneHT 4NS onpeAeneHus TOMWWHbI CTEHKU Ha BHELUHEM pa- —
aunyce rmba Tpy6bI
Bt S Tpebyemasi TONWMHA CTEHKU Ha BHYTPEHHe CTopoHe rmba Tpybbl 6e3 npnbaBok MM
B COOTBETCTBUMN C PUCYHKOM A-1
«€ero Sno Tpebyemas To/LWMHA CTEHKM Ha BHELLHEeR cTopoHe rmba Tpy6bl 6e3 npnbaBok B CO- MM
OTBETCTBUMN C PUCYHKOM A-1
g * dakTnyeckas To/LMHA CTEHKN HA BHYTPEHHEM paguyce rnba Tpybbl 6e3 npubasok MM
Qto Sfto dakTnyeckas TO/LMHA CTEHKM HA BHELLHEM pajuyce rmba Tpybobl 6e3 npubaBok MM
o dakTuyeckas To/ILMHA CTEHKMN Ha BHYTPeHHeM paguyce rmba Tpy6bl ¢ npubaskamu MM
Bb- . Tpebyemas To/LMHA CTEHKN HA BHYTPeHHEM paguyce rnba Tpybbl ¢ npubaskamm MM
®0 s1 dakTnyeckas TO/ILMHA CTEHKM HA BHELLHEM pajuyce rmba Tpybbl ¢ npubaBkammn MM
oo Sto- Tpebyemas To/LMHA CTEHKN HA BHeLWHeM paaunyce rnba Tpybbl ¢ npubaskamu MM
"or CpefHee HanpshkeHue Ha BHyTpeHHeM paguyce rnba H/Mm2
‘o CpefHee HanpskeHue Ha BHelHeM paguyce rmba H/mMm2
rmb rrb Paguyc rmba Tpy6bl B COOTBETCTBUM C PUCYHKOM A-1 MM
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A.3 Tpebyemas TonwWmMHa CTEHKN
dakTnyeckan ToNLMHA CTEHKN Ha BHYTPEHHEM pajuyce rnéa coctaBnseT
V =S* +Cl+C2- (A-1)

Ha BHELHeM paauyce rméa
+  +C2- (A-2)

[na pacueTta HanpsixeHuli B rmbax Tpy6 B 30HaX C PaKTUUECKMMU TOMLWMUHAMU CTEHOK S, U Sj. COOTBETCTBEHHO!
srt,= S*-C ,-c2, (A-3)
- Npwv pacuyeTe HanpshKeHWi Ha BHYTPEHHEM paguyce rméa u

srt0=s1- C1-C2 (A-4)
- MpW pacyeTe HanpshkeHWii Ha BHEWHeM paguyce rnba.

MpumeyaHne — ECNU BHYTPEHHWUA AnamMeTp TpyGbl paBeH HOMUHANBHOMY AVAMETPY U 3Ty TpyBy W30TrHY/M,
To nocne n3rnbaHus BHewHwuii guametp dQ= di + 2sci npsiMoit Tpy6bI.

YT106bI M36eXaTb Pe3Koro nsmeHeHusa TOJIWNHbI CTEHOK UM CMeLleHNnAa No oCcu. B MecTe nepexoga ot rmoos. noa-
FOTOB/IE€HHbIX ANA CBAPKU, K NPAMOMY y4acTKy prﬁbl CHMmMarT (baCKy, €e B pacyeTax yuntbiBaTb He o06sA3aTensHo.

A.4 PacyeTbl

A.4.1 PacueT TONWNHbI CTEHKK

A.4.1.1 TonwuHa CTEHKN NO BHYTPEHHEMY pajunycy rmba 6e3 npubaBok ¥ C MUHUMA/IbHbLIM TPEByEeMbIM YBETMYEHN-
eM TOJILWMHbI [I0/IXKHA paccynTbiBaTbCs No opmyne

S =5y By (A-5)

a) npu pacyeTe rM60B TPY6 C HOMUHAIbHBIM BHYTPEHHUM AUAMETPOM, UCMOMb3YS Sri, B COOTBETCTBUM C YpaBHEHU-
em (11.2-5). n koadppuuneHt

(A-6)

KoahdpmumeHT B, Kak PyHKUUA rid, HAXOAUTCA NO PUCYHKY A-2:
b) npu pacueTte rm60B TPy6 C HOMUHA/IbHBIM HAPYXHbIM AVaMeTpoM, NCNO/b3ys B COOTBETCTBUU C YypaBHEHNEM
(11.2-3) n KoadppmumeHT

(A-7)
Tak kak paguyc rmba b NPUHATO yka3blBaTb BMecTe ¢ dQ B 3TOM c/lyyae ciegyeT Ucnonb3oBaTtb:

(A-8)
KoadhdomumeHT BO Kak doyHKUMSA rjd A npeacrtaBneH Ha pucyHke A-3.
YpaBHeHus (A-6) n (A-7) 6yayT TONbKO TorAa faBaTb WAEHTUYHbIE pe3ynibTaThbl, Korga

(A-9)

"
m510)- (A-10)

A.4.1.2 TonwwnHa CTeHKM Ha BHELIHel cTopoHe ruba 6e3 npubaBokK v Npy JONYCTUMOM MakCMMasibHOM YTOHEeHUN
[0/1XHa paccuuTbiBaThCs No popmyne
(A-11)
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a) ANs rn6oB Tpy6 C HOMUHA/IbHBIM BHYTPEHHUM AnameTpoM, UCNONb3ySA Sif. B COOTBETCTBUM C ypaBHeHuem (11.2-5)
N K03 ULMEHT

(A-12)

KoadhpmuymeHT BO kak chyHKUMIO rid, HAX04AT N0 PUCYHKY A-4.
b) ans rm6os Tpy6 C HOMUHANBHLIM HapPYXHbIM AaMeTPOM, UCMONb3YS S,. 8 COOTBETCTBUM C ypaBHeHnem (11.2-3).
1 KoadppumuymeHt

(A-13)

[lanee oTHoweHwWe rlsrtcnegyeT BbIYNCAATL NO ypaBHeHUO (A-8).

KoadhdpunumeHT Bp. kak doyHKuma r*d QnpeacTasnieH Ha pucyHke A-5.

YpaBHeHus (A-12) n (A-13) 6yayT TONbKO Torga AaBaTb WAEHTWYHbIE pe3ynbTaThbl, kKorga Ansa BennunH o, dQ r\nrb
6yayT BbINONHATLCA COOTHOWeEHUSA (A-9) n (A-10).

A.4.1.3 [Ina KoneH c 0NHAKOBON TO/ILLMHOI CTEHOK Tpebyemas To/lMHa J0/KHA 3aaBaTbCAa COOTHOWEHNEM

s, =sna=s, B\ (A-14)

N

a) 4na pacyeTa rm6oB TPy6 C HOMUHANbHBIM BHYTPEHHUM AMaMETPOM, UCMOMb3YT S& B COOTBETCTBUW C ypaBHE-
Huem (A-5). n koadhpumumneHT B = B, B COOTBETCTBUM C ypaBHeHMEM (A-6) nin no pucyHky A-2:
b) ANs pacyeTa rm6oB TPy6 C HOMUHAMBHBIM HAPYXHbIM AUAMETPOM, UCMNONL3YA Sf, B COOTBETCTBUN C ypaBHEHNEM

(A-6) N koahULMEHT

B 1 do . |_"O b f,2 dn (A-15)
il 2 VI2 | 27

KoadhchunumeHT B kak doyHKumA rbtda. npegctasneH Ha pucyHke A-6.
YpaBHeHune (A-6) B cBA3Ke ¢ ypaBHeHueM (A-14) Tonbko Torga 6yaeT gaBatb pesynbTaThl, UAEHTUYHbIE pe3ynbTatam
ypaBHeHus (A-15), koraa

do =dl+ 2 S (A-16)

rb=r. (A-17)

A.4.2 PacueT HanpshkeHui
A.4.2.1 YcnoBue NpoOYHOCTU Ha BHYTpeHHel obpasytoleii rnba Tpy6si:
a) npu pacyete rmb6a Tpybbl C HOMUHA/IbHBIM BHYTPEHHUM AnaMeTpom

S (A-18)

¥ = A-19
A 2a 2r.-d. ¢ )

A.4.2.2 YcnoBre NPOYHOCTM Ha HapyxXHOI o6pasytouieii rméa:
a) npu pacyeTe rmb6a Tpy6bl C HOMUHASILHBIM BHYTPEHHVUM ANamMeTpoM

i bl (A-20)

b) npn pacueTe rn6a Tpy6bl C HOMUHANBHBIM HaPYXHbIM 4MAaMETPOM

P, K O 2'a 05/ OS 15 Sfu pc

* 2a m3*./<» ->11" (A-21)
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PucyHok A-1 — O603Ha4yeHuns, ucnosb3yemMble Npyu pacyetax rubos Tpy6

PucyHok A-2 — PacueTHblli koadhpuumneHT 6, AN BHyTpeHHel obpasytouieli rnba Tpy6bl
C HOMWHANbHbLIM BHYTPEHHUM UaMeTPOM
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0.5 1.0 15 2.0 25 3.0 3.5 4.0 4.5

PucyHok A-3 — PacueTHblii koadhpumumeHT B, Ans BHyTpeHHel obpa3sytoLeli rnéa Tpy6bl
C HOMMHA/bHLIM HaPYXHbIM AUamMeTpPoOM
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PucyHok A-4 — PacueTHbIl koadhhrumeHT Ba ansa HapyxHoli o6pasytouieii rnbéa Tpyobl
C HOMUHA/bHLIM BHYTPEHHUM AUAMETPOM
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Bo

PucyHok A-5 — PacueTHbI koadhdumeHT Ba Ansa HapyXHol o6pasytolieii rnbéa Tpyobl
C HOMUHAsIbHBIM HapyXHbIM AVamMeTpoM
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8
3
rbld0
PucyHok A-6 — PacueTHblii koaghuumeHT B ans pacyeta ru6oe co CTeHKAMW PaBHOM TOMLLUHBI = srto) Tpy6

C HOMUHa/IbHbIM HapyXHbIM AnaMeTpom
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Mpunoxexne B
(o6sa3aTenbHoe)

YcTanoctHoe pacTpecknsaHue — pacyeTt AONyCKaeMblX NepeMeHHbIX Hal'lpﬂ)KeHl/IVI

B.1 O6wue nonoxeHus

B.1.1 MpaBuna ANns pacyetos, NpeAcTaB/IEHHbIE HUXE, MPUMEHUMbI ON1A PacyeTOB KOTE/IbHbIX Y3/10B BbICOKOrO
[aBfleHNs, N3roTOBNEHHbIX U3 PepPUTHBIX U ayCTEHUTHbIX KaTaHblX WKW KOBaHbIX cTaneil. HacToswwe npasuna npea-
Ha3HauyeHbl 419 pacyeTa NnepeMeHHbIX HanpsXXeHnil), KoTopble BO3HMKAKOT B Hanbonee Hanps>XKeHHbIX Toukax, kak cnef-
CTBMe BO3AEliCTBUA BHYTPEHHEro faB/ieHna U pasHoOCTW TemnepaTtyp w/unu, Kpome TOoro, BO3AENCTBUS BHELHUX CUA 1
MOMEHTOB.

B.1.2 HacToslee npuioxeHne Heo6xoAnMMO NPUMeHsTb, ecnun TpebyeTcs, 4Tobbl ycnosmsa no 13.3 6binun yaosneT-
BOPEHbI.

B. 1.3 BBuAy NpoCTOTbl HACTOSLLEr0 aHann3a ero pesynbtaTbl 418 ONpefeneHns cpoka cnyx6bl cnegyeTt BOCNPUHUN-
MaTb. Kak cfesiaHHble C 3anacom.

B.2 Ycnosus

B.2.1 jna pacyeTa NnepeMeHHbIX HanpsKeHnii TpebyTCcs CBEAEHNSA O pexnmMmax U3MEeHEeHUs HanpsXxeHWi n Harpy-
30K (cM. 13.3.4). Pexumbl NpUIOXEHUS Harpy3ok K y3ay [O/DKHbI 6biTh onpeesneHbl 418 paboyero pexuma Kotna.

B.2.2 HanpshkeHus unn Harpysku, KoTopble paccmaTpuBaloTcs Npu aHanuse, cnegyeT onpefenvTb 3apaHee, NMbo
3KCNEepUMEHTasIbHbIM MyTeM, IN60 C NOMOLLbI0 MaTeMaTUYeCKUX pacyeToB. DTU Xe HanpsXEeHUs [0/HKHbI yyacTBOBaTb
1 Npu NpoBeAeHNN yCTanoCTHOroO aHannsa, npu aToM Hafo YeTKo pasfensaTb HanpsxeHus, AelicTBylolW e No O4HOMY Ha-
NpaB/IEHNI0. MO ABYM Hanpas/eHUAMMN 1 MO TPEM HanpaBIeHNAM.

B.2.3 YKa3aHHbIl aHann3 HagnexuT Ncnonb3oBaTb B MaTeMaTuyeckom obecneyeHnn yCTaHOB/IEHHO Ha KoT/le aB-
TOMaTUYeCKol CucTeMbl TeXHUYeckoro anarHoctuposanmnsa (ACTAK) B cootBetcTBum ¢ TOCT P 55682.4.

B.2.4 BblpaxeHne «3apoxpaaloliasca TpelnmHa»2' UCcnonb3yeTcs B KayecTBe KpUTepUs ycTasoCTW, Bbl3BaHHOM
YCTa/IOCTHLIMY HaNPsXXeHNAMN.

B.2.5 Hanbonee kputuyeckme xapaktepucTukm ona Hambonee BaxHOro ysna cnegyeT ngeHtudunumnposaTb U aHa-
Nn3nposatb. Pasmepbl y3n1a Ao/HKHbI NPUHMMATLCA B Npejenax NpousBoACTBEHHbIX JOMNYCKOB. Ecnun atn pasmepb! nsme-
peHbl Ha MecTe, TO NMpY pacuyeTax ciedyeT UCNOb30BaTb UMEHHO 3TN 3HaYeHUs. Ecnn Taknx gaHHbIX U3MEPEHWI HeT. TO
[ONA pacyeToB MOXHO BOCMO/b30BAaTLCA YCPEAHEHHbIMU pasMepamMu.

B.2.6 [lns pacyeTos cneAyeT UCMNO/Mb30BaTh Tak Ha3biBAEMYH0 3Ta/IOHHYO TeMnepaTypy Lukna, kotopas cBa3aHa C
LUMKNOM Harpy3ok v Bbluncnsetcs no opmysne

/" =0,75-f +1t, (B-1)
rae t =max{fe,(e}:
t =min{f0.fe}.

Bce 3aBucslme oT TemnepaTypbl NepeMeHHble A0/KHbI 6biTb COOTHECEHbI C YKa3aHHOW LMKAnYeckoi Temnepary-
poli V npu paccMOTPeHUU LIMKANYEeCKNX Harpy3ok.

B.2.7 Teopuss MakCMMasibHbIX CABUrOBbLIX HANPSXEHWI f0/MKHA NCNOb30BaTLCS NPU ONpefeneHnun raBHo amnm-
TYAbl LUKINYECKNX HAMNPSHXKEHUI 1 cpeHeil BeNNUMHbI LIMKANYECKNX HanpskeHuii B cooTBeTCTBUK C B.4.2.

B.2.8 MeToavka onpegeneHns AonycTUMOi aMnaAnTy bl HANPSHKEHUA NN [ONYCTUMOTO KOIMYeCcTBa LMKI0B Harpy-
30K. KOTOpble MOTYT UMEeTb MecTO Npu paboTe yCTaHOBKM B paboyeM pexume, No pesynbTatam UCMbITaHWUI Ha yCTanocTb
Ha o6pasuax Ao/HKHA B KaXA0M OTAENbHOM cyyae onpeaenaTbea nrotosutenem. OH ykasbiBaeT CyLHOCTb NCNbITAHMS,
rpaHnyHble yCN0BUS, KONNYECTBO 06pas3LoB, OTOMPaeMbIX AN UCMbITAHWA, 1 KOIDULMNEHTbI HagexHocTy [1].

B.3 CumBOblI U ab6peBnaTypbl

B pononHeHune k cumeonam Tabnuupl 4-1 TOCT P EH 12952-1, MOXHO MCNO/b30BaTb CUMBOJIbI, NPUBELEHHbIE
HWxe, B Tabnuue B.3-1.

11 BelpaxeHne «nepemeHHble HanpsHXeHus» UCnosb3yeTcs 34ecb B 06l eM CMbICNE U O3HAYaeT, YTo HanpsbkeHna
BapbnpyrTCA CO BpEMEHEM He3aBUCUMO OT BE/INYUHDBI N 3HaKa UX cpeaHero 3HayeHus.

2) BblpaxeHue «3apoxaloLiasncs TpeLmHa» o3HavyaeT, YTo MMeeT MecTo pasfefieHne matepuana, KoTopoe MOXHO
06HapPYXNTb ONTUYECKUMMU CPEACTBAMU UM METOAAMU HEPA3PYLUAIOLLErO KOHTPOSIS.
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Ta6nuuya 8.3-1— CuMBONbI

Cumson
Onucaxune EanHnya
EN rocT P
c* K MonpaBoYHbIA KO3hPUUNEHT ANA ydyeTa ahdpekTa OT PUCOK, OCTaBLUUXCS B pe- —
3ynbTate rpy6oi 06paboTkv NOBEPXHOCTU WU MOC/E CBapPKK
c,. K1 MonpaBoYHbI KOIPULMEHT Ha BNUSHWE TemnepaTypsbl
1 0, AMNANTYAA UMKINYECKNX HaNPSHXKEHWIA H/Mm2
T CkoppeKkTVpoBaHHasA aMNANTyAa LMKIMYECKUX HanpshkeHunii H/Mm2
2 a Pa3max HanpsXeHwuii B NpyTKOBOM 06pa3ue 6e3 Haapes3os, B KOTOPOM noc/ie onpe- H/imm2
[eIEHHOT0 KONIMYecTBa LMKI0B NPUIoXeHUa Harpy3ok n = NA nosasisetca 3apox-
fatoLasncs TpewmnHa3' n KoTopblil UCNob3yeTcst Kak 418 NPOBEPKU TOro, 40NyCTu-
Mbl /N MepeMeHHble HanpsXKeHWs B COOTBETCTBMMU C HACTOALMM NPUIOXKEHUEM,
Tak 1 AN YCTAHOBMEHNA AONYCTUMOrO Anana3oHa HanpsKeHui
2 - oV O heKTUBHLI OCHOBHOI pas3mMax HampshKeHWii npu 3TasoHHON Temnepartype H/mm2
r>100'C
ofc- 2<V OCHOBHOIA pa3max HanpsxeHuii H/mm2
2a« Pa3max LuKanyecknx HanpskeHuit H/mm2
q - 2N CKOpPEKTUPOBaHHbIA pasMax LUKANYECKNX HanpsKkeHni H/Mm2
N N PacueTHOe KONMMYECTBO LMKIMYECKMX HArpy3ok, KOTOpoe oxuaaeTrcsa B pabouem
pexume
" "n KonuuyecTBO Harpy3o4HbIX LMK/IOB A0 NOSB/EHUS 3apoXAatoLeica TpeLyHsbl
RmMVr RMVr CpefHee HanpshkeHue Non3yyecTu 3a 7-4acoB Npu ITa/IOHHOW Temnepartype /* H/Mm2
RpoO2T Rp 027 Mpegen nonsyyectu unm ycnosHbli npegen tekyvecTtu (0.2 %-i) npu aTanoOHHOW H/mm2
Temnepartype
Ss n Ko3ath(pUUMEHT HALEXHOCTU 415 HANPSHKEHWA
Si nL KoahuumneHT HafexHoCTN 4018 LUKINYECKNX Harpy30K
r r JOTasnioHHaa Temnepatypa 415 NepeMeHHbIX Harpy3ok *C

3HaYeHNsa HaACTPOUHbIX U NOACTPOUHbIX NHAEKCOB:

HapacTpouHas «lwnanka» ' = MakcumasibHoe 3HadYeHus, Hanpumep o.
HapacTpoyHas «obpaTHas WsANka» ' = MUHUMasibHOe 3HayeHue, Hanpumep <.
HapacTpouHblii wWTpux " = cpegHee 3HadyeHue, Hanpumep JL

MoACTPOUHbIE MHAEKCHI K. | = HYMepyloLine UHAEKChI, Hanpumep n*. Tr

a>Cwm. B.2.4.

B.4 Pazmax LMKANYECKUX HANPSHKEHNI U aMNanTyAa LUKANYECKNX HanpsXXeHuin gna cutyauuu, korga

HanpsXxeHNs pasBuBalTCA BAOMb OAHOIO HANpPaBAeHUs N BAOb MHOTUX HanpaBieHuni

B.4.1 O6wWwne NonoxeHus

[ns npoBefeHns 3Ta/IOHHOrO aHanusa crnegyeT 3apaHee onpefenunTb pasmMax LUKINYeCKUX HanpsXKeHWuid u cooT-
BETCTBYIOLLEE 3TOMY pasmaxy aMnauTyay HanpshxeHui, KoTopble pa3sMBaloTCs Npu paboTe yCTAHOBKM B paboyeM pexu-
me. 1na pelweHns aToi 3agaun Heob6Xo4MMO 3HaTb BEIMUNHY NTOKabHbIX HAMPSHKEHWA 415 KaXA0ro pacieTHOro MoMeHTa
BPEMEHU Ha NPOTAXEHUN LMKNA AeliCTBUA Harpysku.

B.4.2 HanpsaxeHue, passuBalljeecs B0/ib O4HOTO Hanpas/ieHus

Ecnn HanpsxeHne passmBaeTcs BA0/b OAHOIO HanpaB/ieHns, Kak 3TO NokasaHo Ha pucyHke B-1. 7o pa3max Lukiu-
UECKMX HanpsXeHnii 2<mika cneayeTt onpefenatb C NOMOLLbI0 COOTHOLWEHMUSA, KOTOPOe paBHO

20VJ=(0-0). (B-2)
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a amnAnTyay HanpskeHwin — no chopmyne

0,=j(0o-0) . (B-3)

PucyHok B.1 — Bapuauuy HanpsbkKeHWin npyu pacnpocTpaHeHU HanpskeHui
BZO/Ib O4HOIO HanpaBieHns (cxemaTuyeckn)

B.4.3 HanpskeHusi, pasBuBalLiMecs BAONb HECKO/IbKUX HanpaBieHuii, Npu HEU3MEHHOCTW HanpaBaeHUi
pasBUTKS FNaBHbIX HANPSXXEHU

Ona cuTyauuu, Korga HanpshkeHus pasBMBAKOTCA BAOMb TPEX HaMpaBfieHWi, Kak nmokasaHo Ha rpadgukax Ha
pucyHke B-2, BHauyane TpebyeTca onpefenuTb BapuaLunm rnaBHbiX HaNpsKeHui ,.(12. dy

3artem cnefyeT HaTW 3HAYEHUS U3MEHEHW CO BPEMEHEM Pa3HOCTEN TPex rMaBHbIX HANPSXKEHWN, NS Yero HaAo
MCNoNb30BaTh Creaytole ypaBHeHus:

—°1 -cT2: (B-4)
o3 =a2-03: (B-5)
Na3* a 3-ay (B-6)

[ONsi KaXA0ro U3 TPex U3MEeHeHuil pasHoCTel rMaBHbIX HaNPsXXEHWA Hafo HalTU MakcuMasibHoe U MUHUMAasbHoe
3HAYEHUS 1 UCMO/b30BaTh 3HAUYKM, 0603HAYAIOWNE MAKCUMA/IbHOE U MUHUMA/IbHOE 3HAYEHUs. Pa3max LuKIMYeckux Ha-
NpsKeHUI 2cTTa paccUmTLIBAETCS MO ypaBHeHuto (B-7), NpuBefeHHOMY HuKe (CM. Takke pUCyHOK B-3)

(B-7)

AMNANTYAa LUKINYECKUX HanpshkeHWii COOTBETCTBYIOLAsA pasmaxy LMKIMYeCKUX HanpshkeHuiin 2-rTNe asnseTtcs
CpPeAHNM N0 YNOMAHYTbIM PA3HOCTSAM FM1aBHbIX HaMPSHXKEHWUIA, N0 KOTOPbIM TakXe BblYMCAAETCS pasMax LMKINYecKuX Ha-
nps>xeHni

ov=-{f1o +[a). (B-8)

B cuTyaumsix, Korga Hanpas/ieHWsi, MO KOTOPbIM Pa3BMBAOTCS [/1ABHbIE HANPSKEHNS, U3MEHSIIOTCA CO BPEMEHEM,
HY)XHO 06paTUTb BHUMaHMe Ha B.6.
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PucyHok B-2 — VI3MeHeHUs1 HanpshXeHUi Npu pasBuTMmM UX BAOJb TPEX HanpasB/eHni,
npuyem rnaBHble HaMPSXXEHUss U3MEHSIIOTCA C pasHbiMK da3ammn (CXemMmaTuyHo)

PucyHok B-3 — M3MeHeHUs pa3HoCTel rnaBHbIX HANPsKEHWIi, NOKa3aHHbIX Ha pUCyHke B-2,
Y amnnTya LMKINYeCcKUX HanpshxeHuii 2oya
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B.5 MonpaBoyHble MHOXWUTENN AN yYeTa BAIUSIHUS KauyecTBa OTAE/NKN MOBEPXHOCTH
1 cBapuBaeMblix feTanei

B.5.1 Pasmax LMKANYECKNX HanpshkeHwuii 1 aMnanTyay UMKAUYeCKUX HanpskeHwuii B cooTBeTCTBUM ¢ B.4 cnepyet
HECKO/IbKO YBE/IMUNTb, YTOObI yUeCTb BANAHNA Hafpe30B (athhekT MUKpPOHaApPe30B), Ha/lmume KOTOpPbIX 3aBUCUT OT COCTO-
AHNA NOBEPXHOCTW U CBapHbIX LWBOB. pn 3TOM B N060I cuTyauun onpegensowum gaktopom byaeT kavyecTBO OTAENKM,
NPYMEHEHHOI Npu M3roToBneHun. Nocne BHECEHMA NONPaBOK pa3max LUKINYEeCKUX HanpshkeHWin onucoiBaeTcs creayto-
WMM BblpaXeHnem

(B-9)

a amMnanTyaa LMKIM4eckux HanpsxeHui

< =<V K* (B-tO)

MonpaBouHbIl KoadhpuLumeHT KKA0MKEeH onpeaensitbCs No pesynbTatam yCTanoCTHbIX UCMbITAHWIA Nn6o onpege-
NATHCS, KaK3TO NPUHATO, N0 CBOMM cocTaBnsowmm {Km . Kftl, Kk2 unu K”). o KoTopbix CKa3aHo B CeAyoLux NoAnyHKTax.

B.5.2 B cnyyae rnafknx kataHblx NoBepxHocTeli, 06paboTaHHbIX B COOTBETCTBUM C TPe6GOBAHUAMMN MO Ka4ecTBY U
B COOTBETCTBMM C TEXHOMOTMYECKUM KapTaMu, HanpuMep Kak 3TO yKasaHo B [9]. HYXHO MCNONb30BaTb MHOrOMacLUTaGHbIi
nonpasoYHbIii koaddpuumneHT KAD. KOTOpPbI onpegensieTcs No pucyHky B-4. MNMonpaBoyHblii koaduuneHT KkQMoxHo Tak-
Xe BbIYUCNNUTb N0 YPABHEHNIO

Kh0=1-4.6-10-4 Rm+23 10-4 Rm Ig/VA S10-3 Rm. (B-11)

B.5.3 K.0 = 1. ecnu pacueT BefeTcs 4159 NOBEPXHOCTEN, He BXOAALMX B 30HY CBapKM y31a, y KOTOPOro rnybunHa He-
poBHOCTelil Rz < 6 MUKPOH, TaKoro kauecTsa OTAE/IKM MOXHO A06UTLCA WANKOBKOW MM 06paboTKol Ha CTaHKax.

B.5.4 MNMoBepXHOCTAM B 30HE, He BXOAALLEl B 30HY CBapku, y KOTOPbIX pa3Max HEpOBHOCTEl OT nuKa 40 BRaguHbl
Rz nexuT B npegenax ot 6 4o 50 MMKPOH, MOXHO CONOCTaBUTL cregytowme 3HavyeHna2*K/0=1.3 gna Rm= 1000 H/MmM2n

=1.1 gns Rm= 400 H/MM2.

B.5.5 B npuBoanMbIxX Hmxe Tabnuuax B-1. B-2 n B-3 noka3aHbl CBapHble COeANHEeHUs!, KOTopble 06bIYHO NMPUMEHS-
10TCSA NPU U3rOTOBNIEHUN Pe3epByapoB BbICOKOrO AaBneHus, N knaccudnymposaHbl N0 TPEM rpynnam B 3aBUCUMOCTU OT KX
«3phekToB Hagpesda». K1. K2 n K3.

Ta6nuua B-1 — Mpumepbl KOHUTYpaLuii cCBapHbIX COeANHEHUI co cnabbiMu adpdpekTammn Hagpesa (rpynna K1)

723 VnrocTpaums OnucaHue Tpe6osaHue

MpoAO/bHLIA UAN MonepeyHblii  BecTu cBapKy ¢ 06enx CTOPOoH
CBapHOM LIOB Npu CBapuBaHuu
CTEHOK OfMHAKOBO TOMLMHBI

S2s. +30 mm MpofonbHbIA MAM nonepeyHbii  BecTn cBapky ¢ 06enx CTOpoH
LIOB MpW CBapKe CTEHOK pasHoW
TONLWMHbI
£11 BecTn cBapky C 06enx CTOpOH:

KPOMKM nogpabartbiBaTb C 06emx
CTOPOH OAMHAKOBO

£15°

OpUNEHTUPOBOUHbIE BENYMHBI U IKCNEPUMEHTAsIbHbIE 3HAYeHUs ANS JOCTMXUMOW ycpeAHEeHHOW rny6uHbl He-
poBHocTeli Rz. B cooTBeTCcTBUYM C [10]. 415 pa3nnyHbix CNOCO60B NpPoM3BOACTBA cneunduumposaHs B[10].

2* TIPOMEXYTOUHbIE 3HAYEHNSA MOXHO MOMYYNTh JIMHEWHOW MHTEpNonaunei.
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OKoH4aHune Tabnuuybl B-1

NL

3

MnniocTpaums

4yl

OnwvcaHne

MpuBapka CTPYKTYPHOW TexXHO-
NIOFMYecKoil ocHacTku, He co-
obuwatwuiein  AONOMHUTENbHbIX
LUMKINYECKMX HArpy3oK Wi mo-
MEHTOB

MpuBapka naTpy6ka

MaTpy6oK MOArOHAeTcA 3anog-
NIUL0 UK NPOXOANT HACKBO3b

BBapuBaHue KonbleBOro tnaH-
La CTbIKOBbIM LUBOM

FOCT P 55682.3—2017

TpeboBaHve

CBapkKy BbIMOJIHATL LWBOM C NOJI-
HbIM NPOBApOM C OfHOW CTOPO-
Hbl WU C 06Eeux: BHELIHWA oc-
MOTP BbIMOJIHATH B COOTBETCTBUN
cFOCT P 55682.6, He gonyckas
06pa3oBaHns BbINYKAbIX NN BO-
FHYTbIX CBApHbIX LWBOB U n3beras
acuMmMeTpun

CBapHOii OB Noj MOJHyl Ha-
rpy3ky (6e3 octaTto4Horo 3aso-
pa); natpy6ok nogpabatbiBaloT
Ha cTaHKkax uaum 3awnngosbiBa-
10T KOPEHb LWWBa 3anoganuo

CBapHoii WOB C NOMHLIM Npo-
nnaBfieHNeM OCHOBHOIO Marte-
puana c OAHON CTOPOHbI UK C
06eux CTOPOH

CBapHoOi LWOB C MNOJSIHbIM Npo-
nnaB/eHNeM OCHOBHOFO Mare-
puana c OfHON CTOPOHbI UIN C
06enx CTOpoH

Tab6nuya B-2— Mpumepbl KOHUrypaunii CBapHbIX COefUHEHUI C ymepeHHbIMU adhhekTamun Hagpesa (rpynna K2)

N
1

Mnnioctpaups

15* bl3 30*

OnucaHune

MpoAoNbHbIA WAW NonepeyHblit
CBapHOIl LWOB NpU CBapuBaHun
CTEHOK OfINHAKOBON TOMLYMHBI

MpoAoNbHbIA WAW NonepeyHblit
LIOB MpU CBapke CTEHOK pas3Hoii
TOSLLMHbI

MpvBapuBaHue CTPYKTYpHOIA
TEXHOMOMMYECKOW OCHACTKU, He
coobuatoueli 4ONOMHUTENbHbIX
LUMKINYECKUX Harpy3oK Wam mo-
MEHTOB

Tpeb6oBaHue

BecTn cBapky c 06eux CTOPOH:
ecnn ceapka OyaeT BbINONHe-
Ha 0A4MHaKOBO C 06enx CTOPOH,
To 3T0 6yAeT cooTBeTCTBOBATb
rpynne K1

BecTun cBapky ¢ 06enx CTOpoH

BecTtn cBapky c 06enx CTOPOH:
KPOMKM nogpabatbiBatb C 06emx
CTOPOH O MHaKOBO

CBapKy BbIMOMHATL LUBOM He C
NnosiHbIM NPOBapoM C 06enx cTo-
POH: BHELHWU i OCMOTP BbINO-
HATb B cooTBeTcTBUM ¢ TOCTP
55682.6, ucknoyas obpasosaHne
BbINYK/bIX UM BOTHYTbIX CBapPHbIX
LIBOB 1 n3beras acummeTpun
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OKoHYaHve Tabnuuybl B-2

Ne MnniocTpaums
4 jl  £60'

5

6

OnucaHne

MpuBapka CTPYKTYPHOW TeXHOM0-
TMYecKoil ocHacTku, coobuiato-
wei [AONONMHUTENbHbIE UUKIU-
yeckne Harpyskv Win MOMEHTbI;
pebpa xecTkocTu

HaBapuBaHve dnaHua

Tpeb6oBaHvie

CBapKy BbINOMHATL LWBOM C
NoSHbIM NPOBapoM ¢ 06eunx cTo-
POH; BHELIHWIA OCMOTP BbINOM-
HSATb B cooTBeTcTBMM ¢ TOCT P
55682.6. He gonyckas o6paso-
BaHWA BbINYKIbIX WA BOTHYTbIX
CBapHbIX WBOB W n3beras acum-
mMeTpumn

CBapkKy BbIMOMHATL LWBOM C NOS-
HbIM NMpPOBapoM ¢ 06enx CTOPOH;
BHELWHNI/ A OCMOTP BbINOJIHATL B
cootBeTcTBUN c FTOCTP 55682.6

CBapHble wWBbI C 06enx cTO-
poH B cooTBeTcTBUM € TOCT P
55682.6. npunoxeHve B

Ta6nuua B-3 — Mpumepbl KOHUTypaLuii CBapHbIX COEANHEHUI ¢ 3aMeTHbIMK 3dhdpekTamun Haapesa (rpynna K3)

Nt MnntocTpauys

100

OnucaHne

MpoAoNbHbIA WAW NonepeyHbli
CBapHOIl LWOB Npu cBapuBaHun
CTEHOK HEOAMHAKOBOW TONLMHBI

MpuBapka CTPYKTYPHOW TEXHO-
nornyeckoii ocHacTku, He co-
obljaoLlieil  [ONONHUTENbHbIX
LUMKAMYECKNX Harpy3oK wam mo-
MEHTOB

MpuBapka CTPYKTYPHOW TEXHO-
nornyeckoii  ocHacTku, He co-
obljaoLlieil  [ONONHUTENbHbIX
LUMKINYECKUX HArpy3oK uam mo-
MEHTOB; peGpa XecTkocTu

BBapvBaHue nogyLiku

HaBapwuBaHue naHua

Tpeb6oBaHve

BecTn cBapKy C OJHON CTOPOHbI
UM ¢ 06enX CTOPOH

BecTn cBapKy C OAHOI CTOPOHbI
nnn ¢ 06enx CTopoH (HenosHoe
nponnasneHue)

Bectn cBapky ¢ 06enx CTOPOH
(HenonHoe nponnasieHne)

Bect cBapky c 06enx CTOpPOH
(HenonHoe nponnaBneHue)

CBapHble WBbI C 06enx cTO-
poH B cooTBeTcTBUM ¢ TOCT P
55682.5. npunoxexne B (Henon-
HOe nponnasfneHune)
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OKoHYaHve Tabnuuybl B-3

Ne Mﬂﬂ}OCTpaLLI/IFI OnucaHune Tpe6oBaHue
6 PT-U-L HaBapuBaHue naTpy6ka CBapviBaHve LWBOM He nog non-
" HYIO Harpysky
!
— 4 U
Its
7 BBapka natpybka wau Bapka CBapvBaHue LWBOM He nog non-

LTyLlepa HackBo3b HYl0 Harpysky (HemosiHoe npo-

nnaefeHune)

-= U L X T

CooTBeTcTBYOLME nonpaBoyHble KoadhduumneHTol KkV Kk2 n Kk3 cuntbiBaloT No pucyHkam B-5—B-7 unn nonyda-
10T pacyeToM C MCMO/Ib30BaHNEM ypaBHEHWU, NpuBeAeHHbIX B Tabnuue B-4. OHM oxBaTbiBalOT cuTyauuu, Koraa BavsHue
OKa3blBalOT Kak BHYTPEeHHWE, Tak W BHeLHWe Hafpesbl, 1 MO3TOMYy He BO3HUKHET HEeOOXOAMMOCTM Kak-TO coyeTaTb UX C
KoadhhuymeHTomMm KM 415 pacyeToB WAV MOMPaBOK Npu pacyeTe pasMaxa LUKANYEeCKUX HanpshkeHWi 2<rya u amnauTygbl
LMKINYECKNX HANPsKeHWii 0 / B 061acTu cBapKu.

MonpaBouHble koadhuuneHTbl KK ana narpybkoBbIX LUBOB He roAAaTCcA ANS yyeTa KOHUEeHTpauuii HanpskeHui
B6/M3N KPOMKM OTBEPCTUA NoZ NaTpy6ok.

B.5.6 115 NpoAo/ibHbIX CBaPHbLIX LBOB W A8 KO/bLEBbIX (M0 OKPYXHOCTW) CBAPHbIX LUBOB HA CTEHKaX 3/IEMEHTOB,
nojseprarnLwmxca aBieHnto, Kak OHW nokasaHbl B Tabnuue B-1, nnnwoctpayma 1 n 2. KoTopble CTaHOYHbIM 06pa3omM 06-
paboTaHbl 3anofAnnLO C NAUTOW Ha 06enx CTOpPOoHax, YTO6bl YBENNUYNTL CPOK CAYXObl, NONPaBoYHbI koadhdunumneHT KAL
MOXHO YMEHbLINTb A0 3HauYeHns «AO- uCnosnb3ys ypaBHeHne (B-1), y6exaaemcs B TOM. 4TO HEO6X04MMOCTb NPOBeAEHNS
ucnbiTaHUA MeTofaMy Hepaspyluarollero KOHTponsa pasHa 100 %.

B.5.7 CuTyaunm c nonpaso4HbIMW KO3hchuLMeHTaMu, Korga MoBEPXHOCTb MOMMPYeTCs, a CBapHble LBbl He 3a-
XBaTbIBAKTCA MOMPOBKOWA, JO/MKHA 6bITb paccCMOTpeHa 0co60, Ha YCMOTPeHWe NINYHOW KBanudukauum 1srotoButens,
UMEHHO OH AO/IXEH rapaHTMpoBaTb 6€30MacHOCTb U HAaJeXHOCTb NapoBOro KoTNa.

Ta6nuya B-4 — MonpaBoyHble KO3 MLUMEHTbI K* ans yueTa ahdhekToB Hafpesa, CBA3aHHbIX C BAUSHUEM CBapuBa-
eMbIx feTtanei

CBapHOoe coeanHeHue

MPOYHOCTbL Ha

pacTtsaxeHne Rm

(MrMm2)

400

600

800

1000

CoepaunHeHus rpynnbl 1
(cnabwblii achpekT Hagpesa)
Tabnuya B-1

«Al

1,5s0.19IgWa+ 0.62 S 1.8

1.7 S 0.40JgWa+ 0.20 S2.7

1.8 SO,56lgwa- 0.12i 3.4

1,9 S0.7CBgWe- 0.40s 4.0

CoepuHeHus Tpynnsl T

(ymepeHHbI1 achhekT Haapesa)

Tabnuya b-2

1.6 S<0.21!lgWa+0.79 S2.1

1.9 £ 0.40igWs + 0,60 S3.1

2.1 S0.56)gWa+ 0.44 S4.0

2.5s0.75lgA/a+ 0,25S 5.0

CoepuHenuns rpynnsl 1
(3ameTHbI adhhekT Hagpesa)
Tabnuua b-3

*A3

1.8 SO,34lgWa + 0.66 S2.8

2.1 S0.56»gWa+ 0.40 S4.0
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Rm H.'mMm2

1000
800
600

400

103 2 104 105 2 106 2

PucyHok B-4 — MonpaBoyHblil KO3 uLMeHT KM AN yyeTa BAWSHWUSA HAaLpe30B Ha NOBEPXHOCTU,
06yCN0BMEHHBIX BTOPUYHOW OKaIMHOW

Pa3mepHOCTb NA 1 P?2N— HbIOTOH Ha KBajpaTHblA MunaumeTp

PucyHok B-5 — MonpaBoyHblit koadhchuuymeHT KKl ansa yveta achhekta Hagpesa Ha CBApHOM LWBe Ans rpynnbl K1
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103 2 5 104 2 5 105 2 5 1® 2
NA

Pa3smepHocTb Na w Rm— HbIOTOH Ha KBaApaTHbI MUIMMETP

PucyHok B-6 — lMonpaBoYyHbIi KO3 pULMeHT Ansa yyeta adhhekta Hagpesa Ha CBapHOM LBe AN rpynnbl K2

10» 2 5 104 2 5 105 2 5 o® 2
n
PucyHok B-7 — MonpaBouHblil kKoadhdpuumneHT K/Bansa yyeta acpdpekta Hagpesa

Ha cBapHOM LWBe AN rpynnbl K3
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B.6 [lnana3oH onpeAensitoWwmnx HanpsxeHui

B.6.1 O6umMe NnonoXeHns

OCHOBHOIi pa3max HanpsXxeHuin 2c'a ANA cpaBHEHWUA C pa3MaxoM HanpshKeHWit 2<ra no pucyHky B-9 Bblumcnsiercs
cnegywouwum obpasom:

B.6.1.1 inana3oH ynpyrux gecdopmauuii

Ecnn  [oN|+20jal2 it Ap02|. . To pa3max HanpshkeHuih 2o0a Hafo onpesensitb, UCNO/b3Yys OTKOPPEKTUPOBAHHbIN

pasmax 3KBMBAIEHTHbIX HaNPsKeHUit 2¢]A U OTKOPPEKTUPOBAHHYID aMNAUTy4y 0, MO pasMaxy 3KBUBANIEHTHbIX HaNps-
XEHWii B ypaBHeHUU

20;=20-al(l-(o;/R m)2} (B-12)

370 ypaBHeHue yuntbiBaeT MoAncLMpyoLLee Bo3eiicTBME aMNANTYAbl HANPSXXEHNI Ha YCTaNOCTHY0 NPOYHOCTD.
B.6.1.2 inana3oH YacTUYHO Heynpyrux geopmaunii
Ecnu Ha NpoTsXeHUn LuKna Harpy3ok MakcMasibHoe HanpsxeHue

a' =Kk Tax(|po12|.|n023|.|p031) (B-13)

npeBbIlWAET BeIMUNHY npeena Tekydectn Ap 02|l 3To 03Ha4aeT, 4To ecnu

loal4-2aj /12>R uCi2;f.. Ho 2c’a/2 £RB02/r- To ANs pacyeTta onpefensioLLEro pa3Maxa HanpsixeHnii 2oa TpebyeTtcs
Takke ypaBHeHue (B-12). OgHako B TakOM C/lyyae NMOHWKaeTCs BeNYMHa aMnInTyAbl HanpskKeHui

avR = Rp.Q,2ir ~2°va /2. (B-14)

1 MMEHHO 3TO 3HauyeHve criegyeT UCNosb30BaTb BMECTO C'V.

B.6.1.3 lnana3oH naactuyeckux gedopmMaymii

Ecnu yTouHeHHble HanpsxeHnsa 2<r'a 60/iee yem BABOE NpPeBbIWAOT nNpefen Tekyyectn |2 cvi > 2 mRp02r )* cpea-
Hee HanpsbkeHue cnefyeTt NPUHUMAaTh paBHbIM <y = 0 1 onpegensiollee HanpskeHne 2c'a NPUHUMATb paBHbIM

2T;= < Y4 @)2'<2*po.r/>- s-15)

YpaBHeHne B-15 He NpPUMEHSAETCS, eCcNy LUKIUYECKME HaMNpsKEeHUs Kak BO3MOXHbI pe3ynbTat CyMMapHoi
(ynpyroii n nnactuyeckoit) gedopmauymmn 2 cra, MoryT 6biTb OonpejefieHbl TEOPeTUYECKU WU 3KCMEePUMEHTasllbHO Kak
20p=2 E g,

B.6.2 KoppekTupytownin pakrtop

B cuTtyauuax, korga temnepartypa uukna Harpysok [ > 100*C, cnegyeT npMHUMaTb BO BHUMaHWE yMeHblle-
HWe yCcTanoCTHOW NPOYHOCTK, Bbi3BaHHOE AeCTBMEM TemnepaTtypbl, 418 3TON Lenn CAyXWT NonpaBoYHbIi KO3d-
ULMEHT KT.

Uto kacaeTca meTofa onpefenieHns JONyCTUMOro pasmaxa HanpshkeHuii Ans 3apaHee W3BECTHOro KonunvecTBa
NPUIOXEHWUI LUMKNOB Harpy3kn B COOTBETCTBMM C B.7, TO B 3TOW CBA3MN ByfeT pasyMHbIM nNpeobpa3osaTb OnpeAenstoLwmnii
pasmax HanpsbkeHui 2rr3 B COOTBETCTBUM C ypaBHeHUsMu (B-12) n (B-15) ¢ nomolybio 06paTHoit BenuuuHbl VKT K aei-
CTBUTE/NIbHOMY OMpeAensoleMy pasMaxy HanpsXXeHuin 2<rar , Takum o6pas3om, 4To6bl He BO3HMKana HeobXxoAMMOCTb B
NoCTPOeHNn gnarpamMmmsl cpoka cnyx6bl, koTopas faHa gnsa Temnepatypsl /* = 100 *C.

MonpaBoyHbIli kKoathchunumeHT Kr nonyyaloT no pucyHky B-8 nnm xe ero Hafo BblUMCAATL A8 TemnepaTypbl, Bbl-
xoAsuei 3a gmana3oH TemnepaTyp 100 "C s 's 600"C ¢ NnOMOLLb0 CNeayoLwmnx COOTHOLEHWIA:

K =1,03-1.5K0 4 f - 15-10-6 2 (heppuTHble), (B-16)
K =1043-4.3 10-4 I (aycTeHWUTHbIE). (B-17)

[elicTBUTeNnbHbIV onpegensiowmii pasmax HanpshkeHuii 2oal nonyvatoT no popmyne

(B-18)
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100 200 300 400 500 600

f — aycTeHuTHaa cTanb: 2 — doeppuTHas ctaslb

PucyHok B-8 — MonpaBoyHbIii koathrumeHT Kr.
yunTblBaAKOLWNIA BIMSHWE TeMnepaTypbl

B.7 lonycTUMbI pasmax HanpskeHui Npu M3BECTHOM 3apaHee KOMMYecTBe LUKI0B Harpy3ku

B.7.1 Ecnu cpegHne 3HauyeHWs AnA pa3maxa HanpskeHwin no pucyHky B-9 onpepgeneHbl U3 akcnepuMeHTanbHbIX
[aHHbIX, OHW HEe BK/IOYalOT B ce6a KoapuLneHTbl HaAeXHOCTU. [na onpeeneHns 4ONyCTUMOro pasmaxa HanpshkeHui
HEeo6X0AMMO UCNO/b30BaTh KOIMMPULMEHT HAAEXKHOCTU ANA HANPSXKEHUI A Ns= 1.5 1 KO3(PPULMEHT HAAEXHOCTU ANS UU-
KnoB Harpysku nL= 10.

3aBUCUMOCTb, MpefcTaBfeHHas KpMBOW Ha pucyHke B-9, go/mkHa onuckiBaTbCsi ypaBHeHnem (B-19). Ecnum konu-
4eCTBO LMK/IOB Harpysku npegnonaraetcs 6eCKoHeYHbIM, TO rpaHuLa pasmaxa HanpshkeHuii caBuraeTcs K 3HauyeHuto, 3a-
Aasaemomy chopmynoii (B-20):

=0 . 8 +(173150- 0,8 /2(5)-N"°'m7. (B-19)
[lns 6eCKOHEYHOro KonmyecTea LkI0B
aa=0.8Rm. (B-20)

B.7.2 lonycTUMbIii pa3max onpegensieTcs no MUHUMYMY 13 pasmaxos 2aalnsu 2nbl

In
» (B-21)

[ns pacyeTHOro KONMYecTBa LMKANYECKMX Harpy3ok N pasmax HanpshkeHuin 2nas onpefenaoT no pucyHky B-9 nau
no ypasHeHuto (B-19), ncnonb3ys COOTHOLLIEHNE

Na = N. (B-22)

a pasmax HanpsiXeHwii 2abl Hafo onNpeaensTb N0 PUCYHKY B-9 nan ypaBHeHuMto (B-19) ¢ NOMOLLbIO COOTHOLLEHUS, KOTOpOoe
pasHo

Na=nLN (B-23)
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Rm. H/mm2

1000
800

600
400

1000 10000 100000 1000000 10000 0’\(}0
n

PucyHok B-9 — KonuyectBo LuknoB Harpy3kn NA 0 nNosBneHns TpelwnH (cpegHee 3HayeHve nonockl pasbpoca)
KaK yHKLMS pasmMaxa HanpskeHuii Ana NnpyTKoBbiX 06pa3Los 6e3 Haape3os
13 BbICOKOTEMMNEPATYPHOI (PEPPUTHOI KaTaHO UM KOBAHOW CTanv Npu KOMHATHOI Temnepatype nn, =0
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Mpunoxexne C
(cnpaBoy4HOE)

Mpumepbl pacyeTa ycTasioCTHbIX 3P eKTOB

C.1 Obwume nosoxeHuns

B HacTosALEM NPUNOXEHUN MPUBELEHbI NPUMEpPbl pacyeTta yCTasioCTHbIX 3P EKTOB AN OKa3aHUs NoMoLM pas-
pa6oTuunky. 1ns pasbsCHEHUs MOMOXeHUs HACTOSILLero cTaHgapTa Ha 3TuX Npumepax NPoAeMOHCTpUpoBaHa MeTogukKa
pacueTos.

C.2 PacueT 0NyCTUMOTO KO/IMYECTBA LMK/IOB HArpy3ku

C.2.1 B tabnuue C-1 npeacTtaBneH npuMep metoAa, B KOTOPOM MCMO/b30BaHbl ypaBHeHUs pasgena 13. npuioxe-
HUA B 1 KOTOPbIV NpefHa3HavyeH Ana pacyeta 4ONyCTUMOro KoMyecTsa LMKI0B Harpysku Ans 3afjaHHoin reomeTpun y3na
" 3aJjaHHOro nepenaja temnepaTyp.

Ta6nuuya C-1 — PacyeT AOMYCTMMOIO KO/MYecTBa LMKI0B Harpysku
Mpum ep 1— PacyeT ycTanocTHOW HAarpysku, e cooTBeTCTBUMN C pa3genom 13 nnpunoxennem B: PacueT gonycT un-

MOFro KONMYECT Ba LWKNOB HATrpPy3Ku.

HacTosimnii pacyeT BbINOMHEH AN Pa3/INYHOIO KOMYEeCTBa LMKI0B Tak. YTo6bl cymmMa </VA/) S1. koraa pexum Harpysok ykasaH. Korga
pexXum Harpysok He ykasaH, cm. 13.1.2.
Y3en: bapa6aH BHewHWn gnameTp 1600. MUHUMaNbHasA TONWMHA CTEHOK 56 MM

PucyHok Ne Nver 113 2
Martepuan: xxx EN xxx

Konuyectso LuMKNOB 1
Tvn umkna XonoAHbli
nyck
[asneHve ans pacyeta e H/imm2 8.53
Temnepatypa ans pacyeta e "C 300.00
Pa6ouee paBneHve Po H/imm2 8.15
MuHuManbLHoe faBneHue uukna P H/mm2 0.00
MakcumanbHoe gaBneHune uukna Prax H/imm2 8.15
MuHUManbHaa Temnepartypa uukna Arnin "C 20.00
MakcumanbHaa Temnepartypa uukna Atax °C 297.00
JTasnioHHas TemnepaTypa r "C 227.75
XapakTepuctukm matepuana
Mpefen NpPoYHOCTM MpU KOMHATHOI Temnepa- Rm H/mm2 510.00
Type
Mpepen Tekyyectn npu Ran H/mm2 253.90
TemnepaTypHblii KO3 ULMEHT NUHEHOTO o 1/K 1.4E-05
pacwmpenus npu
Mogynb ynpyroctu npu I E H/mm2 1.97E+05
TemnepaTtyponpoBoAHOCTb npu f* a Mm2/c 10.19
KoadhdpuuneHT MyaccoHa n 0.30
Pasmepbl y3na
HapyxHblii anameTtp 6apabaHa do MM 1600.00
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Mpopgomxkenne Tabnuubl C-1

Mpumep 1—PacyeT ycTanocTHOW Harpysku, a coomaemcmauu c pasgenom 13 mnpunoxeHuem B: PacueT gonycT un-

MOFro KOAMYEeCT BAa UMKNOB HATPY3KK.

HacTosiupii pacyeT BbINO/HEH f/151 Pa3/IVYHOTO KOMMYECTBA LIMK/IOB Tak, UToGbl cymma </VM>51. Koraa pexum HaTpy3o* ykazam. Korga

PeXxviM Harpy3ok He ykasaH, cm. 13.1.2.

Y3en: Bapa6aH, BHeLLHUW guameTp 1600. MYUHUMasIbHAsS TO/LLUMHA CTEHOK 56 Mbi

PucyHok Ne
Marepuast: xxx EN xxx

CpepHas TonwuHa cTeHok 6apabaHa

CpepnHuii gnameTp 6apabaHa

HapyxHblii gruameTp wWTyyepa

CpefHas To/WMHA CTEHKM WTylepa

CpefHuit gnameTp wrylepa

KoathbhnymeHTsl

Sirt/S(ns

C=<WdmS SQRT(d,ntl» e ms)

T (pucyHok 13.4-5/13.4-7. nyHKT 13.4)

Bopga/nap

*=<Wdmil

Of (pucyHok 13.4-8)

«0="m 3 -ej

y (pucyHok 13.4-6 nnn 13.4-9)
0(1-11)

VADAMyled*

[JonycTuMble 3HaueHUs napameTpoB Lukna

d, 3agaHHble

dn (Havano 3anycka)

yfl (Hauano 3anycka) = V mdfl

V, 3afjaHHble

vn (Havyano 3anycka)

<#, (Havano 3anycka) = vn/V
HanpsxeHua

Spa=<n -<W 2/e™ + 1)'Po
Ap.min ~ (T dmJ2lems + 1) «Pmin
3p.rar = (A»" + 1> ' Prirax
sS,.m, =W dn

BbIBEOP (Boga)

ECNN (S ~ - po- 600)< [SpMn * si rnri)

f =0 +cC, .
1 p.ron f,min

108

dmb

am

at

uo

dn

vn

dn

Sp.o
p.mm
'Cip.max

AL TIT

MM
MM
MM
MM

MM

H/MM2/K

lc

Kic

Kic

H/mMm2

H/mm2

H/Mm2

H/mm2

H/mMm2

57.00
1543.00
108.00
8.80

99,20

0.1544
0.2365
3.15
Boga
0.0643
1.692
1.0767
-0.3459
6.6637

-9.07E-03

-30.80

0.28

355.63
0.00
355.63

-205.24

-205.24

Jivet 1ms 2

298.50
33.35
265.15

0.5851
0.5851
3.40
Boga
0.1718

1.354

5.3325

383.21
0.00
383.21

-164.24

-164.24
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MpoponxeHue Tabnuus C-1

Mpumep 1— PacyeT yCTa/lOCTHOI Harpy3k1, a coomaemcmauu c pasgenom 13 u npunoxeHvem B: PacueT gonycTu-
MO0 KO/IMYCCTEA LMK/IOB Harpy3Kku.

HacTosiwuii pacyeT BbINONHEH ANS Pa3s/IMYHOr0 KOMYeCTBA LUMKNOB Tak, YTo6bl cymma <n/W |Sl. korja pexum Harpysok ykasam. Korga
peXWUM Harpysok He ykasaH, cm. 13.1.2.
Y3en: bapa6aH, BHeWHUn guameTp 1600. MUHUMaNbHAa TONMUWMUHA CTEHOK 56 |\‘)|

PucyHok Ne Nucet 1 n3 2

Matepuan: xxx EN xxx

B MPOTUBHOM C/NYYAE

BeeanTe HOBble MapaMeTphbl LWKNA U HaNPAXeHWA Ana pacyeToB

BblBOP (nap)

U  ~p.mn + ~f.min H mm2
h =sp.max - W mm2 366.63 383.21
=(F, + By2 K H/mm2 75.19 109.49
K H/mm2 560.87 547.45
C A0 1.00 1.00
c*
C*2
o 1.00 1.00
" H/mm?2 75.19 109.49
2/ya. = 8y C* 2va- H/mm2 560.87 547.45
ecnun {217M<Aed))
20 - = V 1-(V RJ 2) 2L H/mm2
ECNU (A? ... S As 28 ...)
mnanm~ 2 ,~ 2~
" H/mm?2
2/ya. = 2Ava./ (1- (A~ R m)2) 2 A H/mm2
ecnn (Rha.>2Re(l)
2lya-= (21~N2Nc{M) oy H mm2 614.49 590.20
CF(anno)KeHMe B. pucyHok B-8) C,- 0.92 0.92
3
21a =2f\alC, . 2,a¢N H/mm2 674.83 641.52
5
Ss s 1.50 1.50
2fas H mm2 1012.24 962.28
N. npunoxeHune B. pucyHok B-9, ucnonbsys 309.24 359.58
NM
20
N —aw ) 2F H mm2 674.83 641.52
npunoxXeHnne B. MCYHOK B-9, mcnonbaysa 137 805 173 924
MM (np pucy y Nal
2'nc>
s sL 10 10
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OkoHuaHve Tabnuubl C-1

Mpumep 1— PacyeT ycTanocTHoi Harpyskn, Ocoomaemcmauu c pasgenom 13 u npunoxeHuem B: PacyeT gonycT u-

MOFro KOAMYEeCT BAa UMKNOB HATPY3KK.

HacToswwuii pacyeT BbINONHEH AN PA3/IMYHOTO KONMYeCTBa LMKAOB Tak, YTo6bl cymma (n/W>SI. koraa pexum Harpysok ykasam. Korga

pexum Harpysok He ykasaH, cm. 13.1.2.

Y3en: bapa6aH, BHeWHW AnameTp 1600. MUHMMaNbHas TONWMHA CTEHOK 56 Mbl
PucyHok Ne
Matepuan: xxx EUV xxx

W= min (NAs.NALtS L) N
Mpeanonaraemoe KoJIM4YeCTBO LMKIIOB n

KoadhpuumneHT ncnonbsosanus = niN

C.3 PacueTt fonycTtmMMoro nepenaga temneparyp

13781
2000

0.1451

Nnet 1u3 2

17 392
2000

0,1150

C.3.1 B Tabnuue C-2 npefctaBneH npumep pacuyeTa, B KOTOPOM MCMO/b30BaHbl ypaBHeHUs pasgena 13. npuso-
XeHust B 1 KOTOpbIi NpegHasHaueH /s pacyeta 4onycTMMOro nepenaga TeMneparyp 415 3a4aHHON reomMeTpumn y3na u

Tpebyemoro KosMyecTBa LMK/IOB.

Ta6nuya C-2— PacyeTt gonycTMMOro nepenaga temnepaTyp

NMpumep 2 —PacueT yCT anocT HOW HAarpy3km o cooTBeT CT BUN C pa3genom 13 n npunoxeHnnem B: PacyeT agonycT u-

MOro nepenaga TemnepaTyp.

HacTosiwuii pacyeT BbINOIHEH A1 Pa3/IMYHOr0 KO/MYecTBa LMKN0B Tak, YTo6bl cymma (N/W) S 1. koraa pexum Harpy3ok ykasaH. Korga

pexXum Harpysok He ykasad, cm. 13.1.2.

Y3en: bapa6aH BHewHWin gnameTp 1600. MUHUManbHasA TOMWMHA CTEHOK 56 MM
PucyHok Kt

Martepuan, xxx EH xxx
Konuuectso LUKnoB

Tun yukna

[aBneHve gnsa pacyeta pe HYmMm2
Temnepartypa ans pacyeta c "C
Pabouee faBneHne Po HYmMm2
MuHuUManbLHoe gaBneHune uukna prn HYMm2
MakcumanbHoe AaBneHune uukna prax HYmMm2
MuHUManbHaa Temneparypa uvkna Arin °C
MakcumanbHas Temnepartypa uukna Arax *C
STanoHHas Temneparypa r oC
Xapaktepuctukm matepuana

Mpefen NPOYHOCTU Ha pPas3pbiB MPU KOMHATHOW i H/mm2
Temnepatype

HanpsxeHune Tekyyectn npu I R e<n HYmMm2
KoaththuuyneHT AnHeliHoro TennoBoro pacium- h 1/K
peHus npu [

Mogaynb ynpyroctu npu I E HYMm2
TemnepaTyponpoBoAgHOCTb npu f* D* MM2Ye
KoathdpuuneHTt MNyaccoHa y

110

1

XonogHsbli
3anyck

8.53
300.00
8.15
0.00
8.15
20.00
297.00

227.75

510.00

253.90

1.40E-05

1.97E+Q5
10.19

0.30

Nnet 1u3 2



MpogonmxeHne Tabnuuybl C-2

FOCT P 55682.3—2017

Mpumep 2— PacueT ycTaNoCTHOIA HArPy3KM, @ coomaemecmauu ¢ pasgenom 13 v npunoxexvem B: PacyeT gonycTu-

MOro nepenaga TemMnepaTyp.

HacToswuii pacueT BbINONHEH AN PA3/IMYHOTO KONINYECTBA LUK/I0B TakK. 4To6bl cymma (1/Mj S1.koraa pexum Harpysok ykasaH. Korga

pexum Harpysok He ykasaH, cm. 13.1.2.

Y3en: bapa6aH, BHeWHWA agnameTp 1600. MUHMMaNbHas TONWMHA CTEHOK 56 Mbl

PucyHok Ne
Martepunan: XXX EH XXX

Pasmepbl y3na

BHewHnn gnameTtp 6apabaHa
CpepHsas TonwmHa cTeHok 6apabaHa
CpegHuii gnameTp 6apabaHa
BHeLHWiA gnameTp oTBETBEHUA
CpefHsas To/WMHA CTEHOK OTBETB/IEHNS
CpefHuii guameTp oTBETB/IEHNSA
KoadbdhnymeHTsbl

®/1M0ITS

£ =dmijdms ' SQRT(dfnt/2/ems)

T (pUCyHOK 13.4-5/13.4-7. nyHKT 13.4)
Bopa/nap

2 ="Tb/Ta

Of (pucyHok 13.4-8)

«0=dj(dms-e (m)

y (pucyHok 13.4-6 nnn 13.4-9)

1Y=«,P<.EY(1-1)

Konuyectso umknos N = NAs(=2000/0.4)

2las (npunoxeHue B. pucyHok B-9)

Ss=15
S o
Nal =N S,

2fal (npunoxexHne B. pucyHok B-9)
2/aW = min(2" /'S e2/alL)

Cr (npunoxeHue B. pucyHok B-8)
2fa. = 2fa.n  Cr

EC/N (2fa. < R™.j)

2lva. = 2fa.

EC/M (Re<r) S 2/a. £ 2510yT'1)
Y=RJ2f,.

do
ems
dm3
dob

d/inb

2(at

2W >

cr

2/e-

2U

MM

MM

W
MM

H/MM2K

1/c

HAwW?2

H/mm2
H/mm2

H/hm?2

H/hm?2

Nnet 1u3 2

1600.00

57.00
1543.00

108.00 298.50

8.80 33.35

99,20 265.15
0.1544 0.5851
0.2365 0.5851

3.15 3.40

Bopga Boaa
0.0643 0.1718

1.692 1.354
1.0767
-0.3459

6.6637 5.3325

-9.07E-03
5000
2045
15
10

50000

872.58

872.58

0.918

801.0

111



FOCT P 55682.3—2017

OkoHuaHune Tabnuybl C-2

NMpumep 2— PacyeT ycTanocTHO# Harpysku, a cooTaeTcTanu c pasgenom 13 nnpunoxeHunem B: PacueT gonycT u-

MoOro nepenajga TemnepaTyp.

HacTosmnii pacyeT BbINOTHEH AN1A PA3/INYHOTO KOIMYECTBa LMKI0B Tak, 4To6bl cymma (n/M>51. korga pexum Harpysok ykasaH. Korga
pexum Harpysok He ykasaH, cm. 13.1.2.

Y3en: bapa6aH, BHeWHW1 gnameTp 1600. MUHUMaNbHas TOMWMWHA CTEHOK 56 Mbl

PucyHok Ne Nnet 1u3 2
Matepuan: XXX EN XXX

<=1 A

2tva. = 2RM (X- Y+ SQRT{1 - 2¥X + ¥ X 2)) 2 tva H/mm2

2fva. = SQRT(2Re(rj »21a.) 2. H/mm2 673.79

MonpaBku Ha Haapesbl (ecnu Hapgo)

1.0 1.0

C*1
C*2
Cas
c+ 1.0 1.0
«M=2fajcC , H/mm2 637.79 637.79
HanpsaxeHusa
Cpo* (7 AT fnaTs +A) " Po . Himm?2 355.63 383.21
Ap.min - (am +7Y " Pmin Rp.mrn H/mm2 0.00 0.00
Aparnax - (@am dmizaem: +1) ' Pmju ip,max H/mm?2 355.63 383.21
Sep= Spmax- Sp.mn ssp H/mm2 355.63 383.21
Sh = spmn*(6Sp-6 v) H/mm2 -282.16 -254.58
$2 =s, + S, H/mm2 355.63 383.32
BblIBEOP (Boga) H/mm2

= max{S,: - pQ- 600) H/mm2 -252.52 -224.94
2= min(s2z - po+200) ) H/mm2 355.63 383.21
BblBOP (nap) H/mm2
i o= sl 1l Himm2
2= 2 Himm2
MapameTpbl paboyero pexuma
O (wavano sanycka) = fj/Iv oh K -37.89 -42.18
é/l*(zaBepweHune 3anycka) = (f2- f,)/\N ah K -91.26 -114,05
yfl (Hauano sanycka) =d, W wm K/c 0.34 0.38
wn' (3aBepweHne 3anycka) = W'/ w Klc 0.83 1.03
Cb (3aBepweHune BbIKn}OHeHVIR)=fAW d* K 53.37 71.86
\2 (3aBeplieHne BbIKJOYEHUA) = ' mv w2 K/c -0.48 -0.65

112



FOCT P 55682.3—2017

Mpunoxexne D
(cnpaBoy4HOE)

dun3nyeckme xapakrepucTnku cTtanei

D.1 O6uwmne nonoxeHnsa

MpunoxeHne D MOXHO NPUMEHATL COBMECTHO C pa3fenom 13 HacToslero cTaHgapTa v npunoxexuem B TOCT P
55682.4.

D.2 CumBonbl 1 abbpeBnatypbl
CrMBO/Ibl 06 BSACHEHBI B COOTBETCTBYHOLMX MecTax TekcTa u/uav nepeuncneHsl B Tabnuue 4-1 TOCT P EH 12952-1
n B Tabnuuax 13.2-1 n B.3 HacToswero ctaHgapTa.

D.3 ®unsnyeckne xapakrepmucTuku

dPusunyeckne XapakTepucTunku cTanem HYXHbl ANnd npoBeeHUs pacyeToB HaI'IpFI)KeHI/IVI.
D.3.1 MnoTHOCTb
MnoTtHOCTbL P 3aBUCUT OT TemMnepaTtypbl. Ee mMoxHO paccunTatb no cpopmyne

p= ga (0.3-1)
(1 20 C»1

B 3Toli chopmyne nMcnonb3oBaH KO3MAULMEHT NMHERHOTo paclimpeHus npu Temnepatypbl 20 'C A0 pacyeTHoW

Temnepatypbl. OH 3afaeTcsi BblpaXeHnem
r (D.3-2)
« = — .3-
20/ /0 r-20"C
rae |, — anvHa obpasua npu Temneparype t.
«20/ — Ko3(hhNLUMEHT NMHeRHOro pacwimpeHus npu Temnepatype 20 "C.
[ns pacyeTa mMacchl y3na /NoXHO UCNONb30BaTb NIOTHOCTb P20, KOTOPYI ero Mmatepuan umeet npu 20 *C.
D.3.2 AudppepeHuymnanbHblii KOIMPULMEHT NNHEWHOTO pacwpeHns

Korga Hago paccuntaTb TemnepaTypHble HanpsKeHUs, Bbl3BaHHble pa3HOCTbi0 Temnepatyp bl = t2- MOXHO WC-
nonb3oBartb gudchepeHymanbHbli KO3MAULMEHT TIMHERHOTO paclpeHns npv Temnepatype
I =0.75 max(f,. t2) + 0.25 1/n(1,. /2)- (D.3-3)
CoOTHOLWEeHNe Mexay n «Vihdp, paBHO
«ipd) 20+ (* 20 ©). (D-3-4)

D.3.3 TennoemkocTb
CooTHoweHne Mexay cpefHei TennoemMKkocTbio oT 20 "C Ao Temnepatypsbl t, cp-2u 1 And depeHymansHoi Tenno-
€MKOCTbH cp.ans ¢ , (TOLOBGHO KOIPAULMEHTY TENSIOBOIO IMHENHOTO pacllMpeHuns) 3a4aeTcs BbIpaXEHNEM

CaANG & -1 ®zol+ (* 20 C)- (D.3-5)

D.3.4 TemnepaTyponpoBOAHOCTb
TemnepaTyponpoBOAHOCTb @, 334aeTCs BbpaXeHnem

a, - X . (D.3-6)
Pi Cpavoos
rae a,— 3aBucslan oT Temnepartypbl TENI0NPOBOAHOCTbL N0 NYHKTY D.5.
D.3.5 KoadppumuymneHT NyaccoHa
KoadphmuymeHT MyaccoHa p = 0.3 /N0XHO UCNONb30BaTh HE3ABNCMMO OT BE/IMYMHBI TemnepaTypbl U copTa mMaTte-

puana.
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D.4 du3nyeckne xapakTepuctuku crtanei
D.4.1 TabynupoBaHHble faHHble (Tabnuubl)

Ta6nuya D-1 — depputHblie ctanu rpynnsl ctaneii (S,) 1. 2.1. 4. 5.1 1 5.2, MnoTHOCTb Npu 20 "C: 7850KI/M3.

Koathcpuuynent
NuHelHOro pacwu-
peHus d{url

Temne- Moayne
atypa ynpyro-
patyp cTM Et Cpean, [Audpcpe- SI.1 st
e KH/bim2 0T 20 'C peHuun- C-Mn 0,3Mo
po f. anbHbIA w w
«Une 10-*/X »K TK
20 212 — 11.30 54.7 49.3
100 206 11.9 12.47 53.8 48.3
200 198 12,6 13.71 50.5 46.2
300 191 13,1 14.69 47.0 43.7
400 183 13.7 15.41 43.5 41.0
500 174 14.1 15.88 40.0 38.8
600 165 14.4 16.09 36.5 35.3

TennonpoBoAHOCTbL X,

St.2.1

TK

39.7

40.9

41.0

39.9

38.2

36.1

33.8

St4 St5.1
w w

TK K

46.3 44.6
47.1 43.7
46.2 42.2
44,1 40.1
41.3 38.0
38.6 35.8
35.8 33.5

St.S.2

TK

37.0

37.4

37,2

36.5

35.0

33.2

31.0

TennoemkocTb
cp-20.t
(Takxe gna SL6)

Cpeau, [Andde-
oT 20 "C peHun*

Aol anbublii

O ox 4K Ax/krK
461
479 496
499 533
517 568
536 611
558 677
587 778

Ta6nuua D-2 — deppuTHble cTanu rpynnel ctaneli 6 (9 CriMo u 12CrlMoV). MNnaoTHocTb npu 20 "C 7760kr/mM3

KoachchmuneHT nuHeiiHoro
pacwupeHus aarl

M
TemnepaTypa 0 O'CP;[;:M
1xc Eyppk):-i i 2
Cp?'u'm' Anddepenuyn-
or20°C Ao T. anbHbIil 10-*XK
10-*XK
20 214 — 10.32
100 211 10,7 11.10
200 205 11.2 11.94
300 197 11.6 12.63
400 188 11.9 13.16
500 178 12.2 13.55
600 168 12.5 13.79

St.6

9CMMO
w
TK

28.1

28.3

28.0

28.0

28.0

27.8

27.0

TennonpoBOAgHOCTb

st.e
12CrIMoV
w
7K

23.3
23.6
24.3
25.5
25.7
26.0

26.5

Ta6nuya D-3 — AycTeHUTHble cTanu rpynnsl ctaneit 8.2 n 215S15. MnotHocTb npu 20 "C 7900kr/m3.

KoahhnumeHT NuHenHo0
pacwupeHus o4rl

Mo
TemnepaTypa Ayne
ynpyrocTu
1c £1 KHIMm2
Cpepawm, Andcdepen-
oT20'C go 1 LuanbHblit
Ne *>K 10-%K
20 200 — 15.29

114

St.5.2

TK

14.3

TennonpoBOAHOCTb X,

21581

12.6

TennoemkocTb
c(r201
(Takxe
ana St. 6)
Cpegan, Avdceperun-
o120 'C go I. anbHbI
A*.-xr K Ix/kT K
23.3 439
23.6 500
24.3 534
25.5 571
25.7 625
26.0 704
26.5 831
TennoemkocTb
Q-20T
(Takxe
ansa St. B)
Cpegw, Avndbdheperun-
oT20'C go 1 anbHbl i
AO* 'kt K Aox/kr K
472



OkoHuaHne Tabnuubl D.3

KoathchnuymneHT nuHeiiHoro
pacwupenus

TemnepaTypa Moayne
ynpyrocTu
ve £p kM/MM2
P Cpepawm, Avndcbepen-
or20"C pgo 1 LnanbHblit

10 -* XK 10~*/K
100 193 15.9 16.47
200 185 16,6 17,77
300 176 17.2 18.87
400 168 17,7 19,77
500 159 18,3 20.47
600 151 18.7 20.97
700 142 19.1 21.27
800 134 19,3 21,37

,anHbIe ObININ B3ATHI U3 cnegyrowmnx NCTOYHUKOB!
- N0 TEN/TOEMKOCTU:

- N0 MOZY/II0 YNpYyrocTu, CpeAHBMYTBMNI0BOMY
pacluMpeHuto, TenaonpoBOAHOCTH:
- Mo fudhepeHumansHOMy TeNI0BOMY pacluMpeHnto

D.4.2 I'padmku

KH/MM2

FOCT P 55682.3—2017

TennoemkocTb
TennonpoBoAHOCTb > (ﬁ'paig(le
ans Sl. B)
S1.5.2 21581 Cpean, AvnddepeHyn-
JAL HL o7 20 'C go 1 anbHbl i
TK TK Rm/ki K Dox.'kr K
15.5 14.0 487 501
17.0 15,5 503 525
18.4 17.0 512 532
20.0 18.6 520 555
21.5 20.1 530 582
23.0 21.7 541 604
24.5 23,0 551 610
26.0 24.2 559 609
SEW 310 (cwm. [11J)
BS 3059 (cm. [ 12J)
Haunny4uwasa noiMHOMHaA noAroHka ans
n ypaBHeHne(C.3-4)
'C

1 — ctanu rpynnsl oT 1 40 5.2; 2 — cTanu rpynnsl 6; 3 — cTanu rpynnel 8.2

PucyHok D-1 — Mogynb ynpyrocTu
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10-6/K

f — Ogwdpch., rpynnbl cTaneit 8.2; 2 — «20( rpynnsl cTanoii 8.2; 3 — ,rpynnsl cTaneii ot 1 a0 5.2;

4 — Hjo frpynnbl cTaneii ot 140 5.2; 5 — “ gu*¢p-*rpynnsl cTaneii B. 6 — rav , Tpynnbl cTaneii 6

PucyHok D-2 — TemnepaTypHblii KO PULUEHT NUHENHOTO paclwmpeHns

1— Cp-pnd>*-2* Cp-20T
PucyHok D-3a — TennoemkocTb cTanei ot rpynnel 1 go rpynnel 6 (9CrlMo)
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LDK/KT-K

PucyHok D-3b — TennoemkocTb cTaneit rpynnbl 6 (12CriIMoV)

Jox-"krK
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Bt/m-K

T— crasm rpynnbl 1 C-Mn: 2 — ctasm rpynnbl 1 0.3 Mo; 3 — ctaum rpynnbl 4. 4 — ctasm rpynnbl S1
5 — crasm rpynnbl 2.1. 6 — cTanm rpynnbl 5.2; 7 — ctanm rpynnsl 6 (9CriMoy);
S— crasm rpynnbl 6 (12Cr1MoV); 9— ctanu rpynnbl 8 2; TO— 215S15

PucyHok D-4 — TenniionpoBOAHOCTb

D.4.3 MonnHoMbl 1 KO3t ULUEHTLI 418 MONHOMOB
dusnyeckne XxapakTePUCTUKN MOXHO Takxe BbIYUCNNUTL, UCNO/b3YA ANa 3Toro ypasHeHue (C.4-1), Temnepartypy t

B 3TUX pacyeTax Heobxoaumo 6paTh B rpagycax Llenbcus. lna pacyeta pu3nyeckoil BeIMUUHBI Z UCMOMb3YIOTCA COOT-
BeTCTBYOLWME KO3 MDULNEHTbI U3 NPUBELAEHHbIX HXKE Tabnuny, 3Tn KO3 uLMeHTbl NOACTAaBAATCA B BblpaXeHue

Z=c0+cl<+c22 + c3f3+... (C.4-1)

Ta6nuuya D-4 — MonvHomuanbHble KOIMPULMEHTbI AN MOAYA YyNpYyrocTn

Mogynb ynpyroct £,. KoadhehnumeHTbI 4191 NONMHOMUaBLHON 3aBUCUMOCTY MakcumasibHoe OTKIOHEeHMe
0 KM/MM2 OT Temnepartypbl, BbIpaKEHHOM B *C OT Tab/IMuHbIX 3Ha4YeHnii a D.4.1
pynna ctamm o) 2 %
ot 18052 213.16 -6.91£-2 -1.824E-5 0.4
6 215.44 -4.28E-2 -6.185E-5 0.3
8.2.215S15 201.66 -8.48E-2 0 0.3
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Ta6nuuya D-5— MonvHomMuanbHble KO3MAPULMEHTbI AN TENIOBOIO JIMHEWHOTO pacluMpeHus

KoadhpuumneHT nuHeiiHoro
pacwmpeHus abl p

pynna ctanu

oT 170 5.2 «0r
HA*OOF

6 «201
<>

8.2.215515 axt
< T

KoathhuuneHTbl ANA NONNHOMNANLHOR 3aBUCUMOCTY
0T Temneparypsbl, BbipaXeHHoii B 'C

cO
11.14
10.98
10,22
10.11
15.13
14.97

Cl
8.03E-3
1.623E-2
5.26E-3
1.062E-2
7.93E-3
1.599E-2

c2
-4.29E-6
-1.287E-5
-2.5E-6
-7.5E-6
-3.33E-6
-9.99E-6

Tab6nuuya D-6— MonnHomuanbHble KOIMPUUNEHTI 415 TENONPOBOAHOCTH

TennonpoBoAHOCTb /1|,
Btim K

pynna ctanu
1C-Mn
10.3Mo
21
4
51
5.2
6 (9CriMo)
6<12Cr1MoV)
8.2
215815

KoathhuuneHTbl 418 NONNHOMNANBLHOR 3aBUCUMOCTY
0T Temnepatypbl, BblpaXeHHoii B 'C

c0
55.72
49.83
39.85
46.85
45.0
39.97
28.05
22.97
13.98
12.48

CcT
-2.464E-2
—1.613E-2

1.111E-2
7.2E-4
—1.287E-2
6.40E-3
1.85E-3
8.73E-3
1.502E-2
1.501E-2

e2
-1.298E-5
-1.372E-5
-3.611E-5
-3.305E-5
-1.075E-5
-2.749E-5
-5.58E-6
-4.82E-6
0
0

Ta6nuuya D-7 — MonnHoMmunanbHble KO3MPUUNEHTbI 4151 TENIOEMKOCTHU

TennoemkocTb

Cpx*r Lok (kr K)

Fpynna ctanu

OoT 140 6 cp20L
(9CriMo) cpscpchl
6 cp.201
(12Cf1MoV) cp.aadhdT
8.2 cp,201
215815 CpNLp»

KoathdhuumneHTsl ANa NOAMHOMUANBLHOW 3aBUCMMOCTH

c0
454.93

449.30
433.33
424.66
467.77
462.69

OT Temnepatypbl, BbipaxeHHoii B8 "C

« c2
0.28139  -3.8815E-4
0.57830  -1.1930E-3
0.43342 -7.4702E-4
0.89672  -2.2892E-3
0.24905  -5.5393E-4
0.52026 -1.7117E-3

O6nacTb NPUMEHUMOCTH NOIMHOMUANBHOTO NPUBAKEHUS:

- cheppuTHble cTanu (ctanm rpynn oT 140 6): no TemnepaType ot 0 go 600 "C;
- ayCTeHWTHble cTanu (ctanu rpynn 8.2 n 215S15): no Temnepartype ot 0 o 800 'C:

KoadhpmLMeHTbl B3ATbl MO UCTOUHUKY:
- Hawyylwas nosIMHOMUasIbHAs NOATOHKA 4151 fAaHHbIX Mo Tabnuuam B D-4.

c3

4.7542E-7
1.9017E-6
8.0289E-7
3.2116E-6
8.3266E-7
3.3658E-6

MakcumasibHoe OTK/IOHeHue
OT TabNNyHbIX 3HaYeHuit B D-4
%

0.5
0 (no onpegenexunio)
0.3
0 (no onpegeneHuto)
0.4

0 (no onpepgenexuto)

MakcumMasnbHoe OTK/IOHeHue
0T TabINYHbIX 3HauYeHuii a D-4

%
13
0.5
1.0
12
0.5
0.4
0.8
14
0.5
1.2

MakcumanbHoe oT-
K/OHEeHWe oT Tabnuny-
HbIX 3HaueHui B 0-4

o %
0 0.2
0 0.3
0 0.9
0 11
-4.3916E-10 0.4
-2[1958E-9 1.2
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Mpunoxexnune A
(cnpaBoy4HOE)

CBefieHNsA 0 COOTBETCTBUM CCbIJIOYHbIX HALUOHa/IbHbIX CTaHA4apTOB eBp0I'IEI7ICKI/IM CTaHoapTam,
Mcnonb3oBaHHbIM B Ka4eCTB€ CCbI/IOYHbIX B NPUMEHEHHOM eBpOI'IeI7ICKOM CTaHaapTe

Ta6nuuya AAN

O603HaYEHVE CCbINIOYHOK CreneHb
HaLMOHa/TbHOTO CTaHAapTa COOTBETCTBYSA
FOCT P 55682.2—2013 MOD
FOCT P 55682.4—2017 MOD
FOCT P 55682.5—2017 MOD
FOCT P 55682.6—2017 MOD
FOCT P 55682.11—2013 IDT
FOCT P 55682.12—2013 IDT
FOCT P EH 12952-1—2012 IDT
MpumeyaHne — B HacToAwWwel Tabnmue

OTBETCTBMA CTaHAapTOB:
- IOT — naeHTUYHbIe cTaHjapThbl:
- MOD — moanduunpoBaHHblE CTaHAAPTbI.
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O603HaYEHNE 1 HAMMEHOBAHUE CChIIOUHOTO
€BpOoneiickoro craHaapTa

EN 12952-2:2011 «KoTnbl BOAOTPY6GHblIE W KOTE€bHO-BCMNOMO-
ratenibHoe o6opygosaHue. YacTb 2. MaTtepuansl gna getanei
KoTNnoB, paboTalowWwmnx Nog gaBneHnem, u 4N BCNOMOraTesibHbIX
YCTPOMCTB»

EN 12952-4:2011 «KoT/bl BOAOTPYOHbIE U KOTE/bHO-BCMOMOra-
TenbHoe o6opypoBaHue. YacTb 4. PacyeT B npouecce 3kcnaya-
Tauuu npegnonaraemoro cpoka cnyx6bl kotna»

EN 12952-5:2011 «KoT/bl BOAOTPYOHbIE U KOTE/bHO-BCMOMOra-
TenbHoe o6opyaoBaHue. Yactb 5. KOHCTPYKTMBHOE UCNOIHEHME
N TEXHONOrMs Mpou3BOACTBA uyacTell koTna, paboTalwWmx noj
faBneHmem»

EN 12952-6:2011 «KoTnibl BOAOTPY6Hble W KOTE€bHO-BCMNOMO-
ratenbHoe obopygosaHue. YacTb 6. KOHTpPONb W uCnbITaHusA B
npouecce U3roToBNEHNS, JOKYMEHTaLMS N MapkupoBka AeTaneit
KoTna, paboTarLux noj gasieHnem»

EN 12952-11:2007 «KoTnbl BOAOTPY6HbIE U KOTE/IbHO-BCNOMOra-
TenbHoe o6opygoBaHune. YacTb 11. TpeboBaHNA K OrpaHnynTeb-
HbIM yCTpoiicTBam KOTna W KOTe/lbHO-BCMOMOraTesibHoro o6opy-
AO0BaHUA»

EN 12952-12:2003 «KoTnbl BOAOTPYOHbIE 1 KOTE/TbHO-BCMOMOra-
TenbHoe o6opygosaHme. YacTb 12. TpeboBaHuA Kk KayecTBy nuTa-
TeNbHOWN 1 KOTesIbHOI BOAbI»

EN 12952-1:2003 «KoTnbl BOAOTPY6OHbIE N KOTENbHO-BCNOMOra-
TenbHoe o6opyaoBaHue. Yactb 1. O6Lime NONOXKEeHNA»

MUCMNOMb30BaHbl cneaylouime ycnosHble 0603HaYeHNst CTENEHM CO-



[1]
121

n]

[5]

[10]

[11]
[12]

EN 13445
EN 1591-1

EH 10266

BS 3799

EN 10164

EN 13480
EN 1092-1

EN 1759-1

EN 10025

ISO 4287

SEW 310
BS 3059
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Buénuorpadcusa

Cocygabl, paboTtawowme nog gasneHvem 6e3 orHesoro nogsoga tennotbl (Unfired pressure vessels)
dnaHubl 1 UX coeauHeHus. MpaBuna pacyeTa Kpyrabix hNaHLEeBbIX COeAMHEHWUI C NPOKNafKoiA.
YacTtb 1. Metog pacueta (Flanges and their joints — Design rules for gasketed circular flange
connections — Part 1: Calculation method)

Tpy6bl, QUTUHIN 1 KOHCTPYKLMOHHbIE NOJIble NPOUIN cTanbHble. CUMBO/IbI U ONpeaeneHust TepMu-
HOB. 1CMNofib3yeMble B CTaHAapTax Ha npoaykuuto (Steel tubes, fittings and structural hollow sections.
Symbols and definitions of terms for use in product standards)

®UTUHIN cTanbHble MyToBble pe3b6oBble U NpUBapHbIe 418 HE(PTAHON NPOMbILLNEHHOCTU. TEeXHU-
yeckune ycnosus (Specification for steel pipe fittings, screwed and socket-welding for the petroleum
industry)

MN3genus ctanbHble ¢ ynyylleHHol AeopMnpyeMocTblo NepneHAVKYASPHO NOBEPXHOCTU U3Aenus.
TexHuuyeckue ycnosus noctaeku (Steel products with improved deformation properties perpendicular
to the surface of the product — Technical delivery conditions)

MeTannunuyeckue npombiwneHHble Tpy6onposoabl (Metallic industrial piping)

®naHubl 1 Ux coeanHeHns. Kpyrnele dnaHusl Ans Tpy6, knanaHos, PUTUHIOB U apMaTypbl ¢ 060-
3HauyeHnem PN. Yactb 1. CtanbHble hnaHubl (Flanges and their joints — Circular flanges for pipes,
valves, fittings and accessories. PN designated — Part 1: Steel flanges)

®naHubl 1 nx coeguHeHns. Kpyrnble dnanubl Ans Tpy6, knanaHos, (OUTUHIOB Y apMaTypbl yKasaHHO-
ro knacca. Yactb 1. ®naHubl ctanbHble (Flanges and their joints — Circular flanges for pipes, valves,
fittings and accessories. Class designated — Part 1: Steel flanges. NPS 1/2 to 24)

MN3penus ropsyekataHble U3 HeMervpoBaHHON KOHCTPYKLMOHHOW cTanu. TexHuyeckme ycnosusi no-
ctasku (Hot rolled products of non-alloy structural steels. Technical delivery conditions)
FeomeTpuyeckne xapaktepuctukun usgenuii (GPS). CTpykTypa NoBepxHOCTW. MpodunbHbIi Me-
Tof. TepMuHbI, onpeAeneHus n napaMmeTpbl CTPYKTypbl [Geometrical product specifications (GPS).
Surface texture. Profile method. Terms, definitions and surface texture parameters]

dusnueckne ceoiictea ctanei (Physical properties of steel)

KoTnbl n Tpy6bl Nnaponeperpesateneii cTanbHble. TEXHUYECKNE YCNIOBUSA HA TPY6bl U3 yrnepoancToi
CTann C HU3KON NPOYHOCTBLIO Ha pacTsxeHne 6e3 yCcTaHOB/IeHHbIX BbICOKOTEMNEPATYPHbIX XapakTe-
pucTuk (Steel boiler and superheater tubes. Specification for low tensile carbon steel tubes without
specified elevated temperature properties)
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YOK 621.18:621.1.03:006.354 OKC 27.010

KnioueBble C/ioBa: KOTEN, KOT/Ibl NapoBble, KOT/bl BOAOTrPeliHble, pacyeT Ha MPOYHOCTL Y3/10B, paboTatolmx
nof AaB/eHNeM, pacyeT Harpy3ok, onpejesieHne HanpskeHui

B3 12—2017/79

Pepaktop M.1. MakcnmoBa
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