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nepecMmompa (3ameHbl) unu OmmMeHbl Hacmosuieeo cmarHfapma coomeememayowee ysedomneHue bydem
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BBeaeHune

Cepus HaumoHanbHbIX ctaHaapToB FTOCT P 55682, rapmMOHM3npoBaHHas ¢ cepueii eBponenckux craH-
gaptos EH 12952, coctouT n3 crnegyowmx Yacten, o06beanHeHHbIX nog obLmm HasBaHueM «KoTnbl BOAO-
TPYOHBIE U KOTENBLHO-BCNOMOraTenbHoe 060opya0BaHue»:

- Yactb 1. O6Lme nonoxeHus;

- Yactb 2. Matepuanbl Ansa getanen KOTnos, paboTalowmx nog AasneHnem, u ans BCoMoraTesnbHbIX
YCTPOMICTB;

- Yactb 3. KoHCTpyMpoBaHue u pacyet y3nos, paboTalowmx nog AasrneHnem;

- Yactb 4. PacyeT B npouecce akcnnyatauuu npegnonaraeMoro cpoka crnyx0Obl KOTna;

- Yactb 5. KOHCTPYKTMBHOE MCMONHEHUE N TEXHOMOIMA NPOU3BOACTBA YacTel KoTna, paboTalowmx noga
OaBreHuewm;

- Yactb 6. KOHTPOmMb M uCnbITaHUA B NPOLECCE U3TOTOBMEHUSA, AOKYMEHTALUMA U MapKUPOBKA YacTen
KoTna, paboTalowmx Nog AaBneHuemM;

- Yactb 7. TpeboBaHusa k 060pya0BaHUIO AN KOTNOB;

YacTb 8. TpeboBaHuUA K TONKaM KOTMNOB, paboTaloLmMX Ha XUAKUX U ra3o00pasHbIX TONNUBAX;

Yacte 9. TpeboBaHus K TONKamM KOTNOB, paboTaloLMX HA MbINEYronNbLHOM TONMUBE;

Yactb 10. TpeboBaHMA K 3aLUMTHLIM YCTPOMCTBAM OT NPEBbLILLEHNUA AONYCTUMOrO AaBMNeHUs;

Yactb 11. TpeboBaHuA K OrpaHM4nUTENbHBIM YCTPOWCTBAM KOTMOB M KOTENbHO-BCNOMOraTenbHoro 06o-
pyaoBaHus;

- Yactb 12. TpeboBaHUA K Ka4eCTBY NUTATENbHON U KOTEMbLHOW BOAbI;

- Yactb 13. TpeboBaHuA K yCTAHOBKaM ra3004UCTKH;

- Yacrtb 14. TpeboBaHMs K yCTAHOBKaM OYUCTKU AbIMOBbIX ra3oB OT okcuaos aszota (DENOX), npumMeHsiio-
LLIMX CHUDKEHHBI aMMUaK U BOAHbBIN pacTBOP aMMuaka;

- Yactb 15. MNpUeMOYHbIE UCNBITAHUS;

- Yactb 16. TpeboBaHuA K TOMOYHbLIM YCTPOWCTBAM KOTNOB CO CMOEBLIM CXXUFAHMEM U CXUraHWeM B
kunawem (NcesaoMKUKEHHOM) Cnoe TBEPAOro TONNMUBA;

- Yactb 17. PykoBogsLlee ykasaHue no npuBMEYEHUIO HE3AaBUCUMOW OT U3FOTOBUTENSA WHCNEKTUPYIO-
el opraHusauuu;

- Yactb 18. PykoBOACTBO NO 9KCNsyaTaumm.

XOTA yKasaHHble Bbille YacTu CEpun CTaHAAPTOB MOXXHO MCMONb30BaTh KAXAYI0 OTAENbHO, BCE 4acTu
SIBMAOTCA B3aUMOCBSA3aHHbIMU. pU KOHCTPYMPOBAHMM M U3FOTOBIIEHUM KOTIIOB MOTPEOYEeTCs NpUMEHEHUe
HECKOMNbKMX YacTen OQHOBPEMEHHO C LIENbIO YAOBNETBOPEHMS Bcex TpeboBaHui crangapra, 00beauHeHHbIX
06wmm HaumeHoBaHmeM «Kotnbl BOAOTPYOHbIE U KOTENbHO-BCMIOMOraTenbHoe 060pyA0BaHuEY.

MpumevaHue 1—Yactn 4 n 15 He TpebyioTcA Ha aTane NPOEKTUPOBAHWUS, U3FOTOBMEHUS U MOHTaXa KoTna.

Hacmosawuli cmanGapm sernsiemcsi 00HUM U3 OCHOB0r10J1a2alolyux HOPMamueHbix 00OKYMEHMos, exo-
oawux e OokasamernbHylo 6a3y, noOmeepxdarowlyio 0elicmeue TexHUYECKO20 peanameHma TamMOXeHHO20
coro3a «ObopydosaHue, pabomarowjee rnod u3bbimo4HbIM 0asieHuem».

MyHKTBI HACTOALLETO CTaHAapTa OTBEYaloT MO CyLlecTBy TpeboBaHMsAM No 6€30NacHOCTU UMK UHBIM NO-
noxeHusam «MpeanucaHuii no 060pyA0BaHUIO BLICOKOTO AABIEHUA...».

MpuMevanue 2 — Kusgenuio (M3genusamM) MOryT NPUMEHATECA U UHbIE HOPMAaTUBHbIE JOKYMEHTHI, OTNINYHbIe
oT «[lpegnucaHunii...», €Crim OHU He BLIXOAST 3a paMK1 HaCTOSLLEero cTaHaapTa.

MyHKTbI HACTOALLErO CTAHAAPTa, YKa3aHHbIE B HIDKECNeayiowen Tabnuue, Cnyar B NOAAEPXKY OCHOB-
HbIM TPeboBaHUAM No Be3onacHocTu AokymeHTa «lMpeanucaHus No 060pyA0BaHNIO BLICOKOTO AABMEHUA...».

Tabnuuya — ConocTaBneHne NOMOXEHUH HAcToALLEro cTaHaapTa ¢ nosioXeHusMU «Mpegnucanuii no o6opyaosaHuio
BLICOKOrO AaBMeHus...» B OTHOLUEHUN KOHCTPYMPOBAHMSI U pacyeTa y3rioB BLICOKOro AaBfeHus Ans BOAOTPYGHLIX
KoTrnos

MyHKTbI U COMETAHMS MYHKTOB
HacToALero cTaHaapTa

MNpeanucanue TexHude-

Conepxatve ckoro pernameHTa Ne XXX

Ot 5,1 no 5,9 BKNKOHUTENBHO PacyeT ¢ ucnornb3oBaHUeM MNOAXOAALLUX
MHOXMUTENewn
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[NpodomxeHue mabnuupl

nyHKTbI U coveTaHuA NYHKTOB
HacTtoAlero craHaapra

CopepxaHune

MpeanucaHue TexHude-
ckoro pernameHTa Ne XXX

Ot 6.1 no 6.3 BKOYUTENBHO

KoahpuumneHTbl HagexXHOCTU U rpaHuLbl

BHyTpeHHee faBnenue: 5.2 — 1-ih absay, 7.1,
7.2, 8.1, 82, 83, 9.3, 10.2, 10.3, 10.4, 11.2,
11.3, 12.1, 12.2, npunoxeHue A; BHeLLHee AaB-
nenue: 5.6.3

BHyTpeHHee/BHelWHee AaBNeHNA

6.1,62 TeMnepaTypbl OKpyXatoLweil cpeabl U pa-
6ovas

5.72(a), 7.3 CTtaTuuHoe faBneHue U MaccoBoe coaep-
XaHue

5.3 BeTpoBasi Harpyska 1 3eMneTpsceHus

53,69,74,115 PeakTuBHbIe CUrbl U MOMEHTHLI OT OCHAcCT-

KMNT N

5.8, 7.1.2, 10.2.1.1, 13, npunoxeHume A A3,
npunoxexue B

Koppo3usi, 3po3usi, ycTanocTts U T. .

52,63,62,73,74,75

OnHOBpeMeHHOe AelicTB1e Harpy3oKk

oT 7 Ao 11 BknouuTensHo, 8.4, 12.2, 7.5, npu-
noxexue A, npunoxeHue B

PacueT Ans agekBaTHON NPOYHOCTM oM~
KEH OMUPaTLCA Ha YUCAEHHBIE METoAbI
pacyeta

121

Pacuet ¢ ucnonbsoBaHuemM skcnepuMeHTa

6.1,6.2,6.3,84

XapakTep 0TKasoB U KO3PDULMEHTbI Ha-
AEeXHOCTK

OT 7 no 11 BKto4uTenNeHO, 8.4, 13, nNpunoxe-
Hve A, npunoxeHve B

lNpUMeHsieMble METOAbLI pacyeTa: pacyeT
no opmMmynam

52,54, 122 PacueT no aHanusy

5.7 [aBnexune ansa pacyeta

6.1,6.2 Temnepatypa v rpaHuLbl 4N pacyeTa
52 KomBuHaumu faBneHws u Temneparypsl

13, npunoxeHve B

MakcumarbHble HanpsKeHWA U KOHLEeH-
Tpaumsa HanpsKeHUn

6.3 TexHu4eckuid npegen npodHocTu/Mpeaen
TeKkyyecTu

6.3 Mpepen pacTsHKEHWSA Ha NPOYHOCTb

6.3 Pa3pbiBHOE HanpsKeHUe nonsyyectu

13, npunoxexue B YcTanocTb

Mpunoxenune D Mogyne ynpyrocTu

8.4 Mnactuyeckan gedopmauuna
52 YaapHas BA3KOCTb

56(g), 11.2.4 KoadhpuuneHTsl coeguHeHus
52,74,75 114,115 Bonpockl cTabuneHocTy
12.1.2,12.1.3 McnblTaHne gaBneHnem

\
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MyHKTBI M cOYeTaHUA NMYHKTOB MpeanucaHne TexHuye-
HacTosLlero cTaHgapTa Conepxanue ckoro pernameHTa Ne XXX

562 Pacuet ansi nposepku 6e3 npubopos

562 Cnocobbl NpoBepKU U3HYTPU BPYUHYIO

562 CnunwkoM y3kuit gocTtyn

562 Copiepxalyuecss HOCUTENU He BpefHbl
Ana o6opyAoBaHUA BbICOKOTO laBneHnus

56.3 Kak unsbexaTb BpefjOHOCHBLIX 3 eKTOB,
TO eCTb MMApaBnMyecKkoro yaapa

56.3 Pa3pelleHne Ha OYMCTKY, MHCMEKTUpOBA-
HMe N T 4.

5.8 Koppo3usi U uHble XMMU4Yeckue arpeccun

586 HobaBoyHas TonwuHa, MOAYLUKW, NpO-
Knagku U T. n.

6.3 QeppUTHBIE CTanM — MUHUMYM U3 2/3 oT
Rejwn 5112 ot R, g

6.3 2/3 oT R 4 €ecnuv yanuHeHue npesbilaeT
30 % '

6.3 5/6 ot R ,unu 1/3 ot R, ecnu yanuHe-
HVe npeBbillaeT 35 %

6.3 HenervpoBaHHble MNW HU3KONErMpoBaH-
Hble NUTble cTann — MUHUMYM u3 10/19
oT Ry W 1/3 0T Ry, 50

6.3 OeppUTHbIe cTanm — MUHUMYM 13 2/3 oT
Ropnin 8/12 0T Ry 09

Bce oTHocsAwWmMecs K Aeny NyHKThI, 3a uckntode- | 1,00 ana coeauHEHWR, KoTopele nogBep-

Huem 11.2.4 ratotcs nposepke metogamm HPK

11.2.4 0,85 onsa coeguWHeHW, KOTopble NoaBep-
ratoTcs CTATUCTUYECKOR MpoBepKke MeTo-
famu HPK

Bce oTHOCALWMECA K Aeny NYHKTbI Mpoune napameTpbl COEAUHEHUS, KOTO-
pble criegyeT pacCMOTPeETb

CobnioaeHne TpeboBaHMi ykazaHHbIX MYHKTOB OYAET B TO XK€ BPpEMs 03HA4aThb BbiNONHEeHue Tpebosa-
HWIA MO TexHUKe Be3onacHOCTU, coaepKalmxcs B AOKyMeHTe «[peanucaHus no obopyaoBaHUIO BLICOKOrO
JaBMNeHUs...», CBA3AHHbIX U AEACTBYIOLLMX COBMECTHO C UHBbIMU NpeanucaHusamMmu Poccuiickon deaepavuun.

Vi
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HAUWOHANBbLHBIN CTAHOAPT POCCUMUCKOW OEQLEPALMUMN

KOTJibl BOOOTPYBHbIE
U KOTEJIbHO-BCNMOMOIATEJIbHOE OBOPYAOBAHUE

YacTtb 3
KoHcTpyupoBaHue v pacueT y3noB, padborarouwmx noa aasrneHueM

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

Nara BBegeHuss — 2019—01—01

1 ObnacTb NnpuMeHeHus

HacroAwmi ctaHaapt yctaHaBnuBaeT TpeboBaHWA K KOHCTPYKTUBHOMY UCNOSIHEHUIO U TEXHONOTUU U3-
roTOBNEHUS BOAOTPYOHbIX KOTNOB, ONpeaeneHne KoTopbix npusoautcs B FOCT P EH 12952-1.

2 HopmaTuBHbI€ CCbINIKN

B HacTosiLLeM CTaHaapTe UCMONb30BAaHbI CCbINIKM HA Cnegyowme HauMoHanbHble CTaHAApTbI:

FOCT P 55682.2—2013 (EH 12952-2:2011) Komnbl eé0odompybHbie U KOMEIbHO-8CIOMO2amerbHOe
obopydosarue. Yacme 2. Mamepuanbi 0519 0emaneli komnoe, pabomarouux nod asneHuem, u 01151 6CrIOMO-
e2amerbHbIX yempolicme

FOCT P 55682.4—2017 (EH 12952-4:2011) Komnbi 600ompybHbie U KOMesbHO-8CIIOMO2ameribHoe
obopydosaHue. Hacmb 4. Pacyet B npouecce aKcnfyatayumn npeanonaraemoro cpoka cnyxobl kotna

FOCT P 55682.5—2017 (EH 12952-5:2011) Komibi e0dompybHbie U KOMEbHO-8CIIOMO2amelibHOe
obopydosarue. Hacmb 5. KOHCmMpykmuesHoOe UCnoniHeHuUe U mexHonoeaus npoussodcmea 4acmel komna, pa-
6omarowjux nod dasneHuem

FOCT P 55682.6—2017 (EH 12952-6:2011) Komnbi eodompy6Hbie U KOmMesnbsHO-8CrIoMo2amesibHoe
obopydosaHrue. Yacmpe 6. KOHmMponb U ucneimaHus 8 npouyecce U3ezomosreHus, 00KyMeHmauusi U MapKupos-
ka 8emaneli komna, pabomarouwiux nod daeneHuem

FOCT P 55682.11—2013/EH 12952-11:2007 Komnbi 8000mpybHbie U KOMEbHO-8CIIOMO2ameribHOe
obopydosaHue. Hacmb 11. TpebosaHus K 0Oz2paHuYUMenbHbIM yompolicmeam Komia U KomeribHO-8CrioMoaa-
mernbHo020 060pydosarus

FOCT P 55682.12—2013/EH 12952-12:2003 Komvibi 600ompybHbie U KOMesbHO-8CIIOMO2ameribHOe
obopydoesaHue. HYacmb 12. TpebosaHus K ka4ecmey numamesnbHol U KomenbHol 800bi

FOCT P EH 12952-1—2012 Komnbi eodompybHble U KOMesbHO-ecrioMo2amernsHoe obopydosaHue.
Yacmpb 1. Obuwjue nonoxeHus

MpumevyaHne — Tlpu NOMNb3OBAHUM HACTOSILLMM CTaHAAPTOM LienecoobpasHo NpoBepUTL LEeACTBME CCbirlou-
HbIX CTaHAAPTOB B MHCPOPMaLMOHHO cUcTeMe OGLUEro Nonb3oBaHUs — Ha oduLuuanbHOM caiiTe defepanbHoro areHT-
CTBa M0 TEXHUYECKOMY PerynupoBaHunio U MEeTPOnoriu B ceTh IHTEPHET UMK Mo eXerofHOMY UH(OPMaLMOHHOMY YKasa-
Tento «HaluWoHanbHble CTaHAapThI», KOTOPLIA OnyGrMKOBaH NO COCTOAHMIO Ha 1 AHBaps TEKYLUEro roga, U no Beifnyckam
€XeMeCsHHOro MHGOPMaLMOHHOro yKkasaTens «HaluoHankHble CTaHgapThi» 3a TeKyLWil rog. ECIn 3aMeHeH CCbINoYHbIii
CTaHAapT, Ha KOTophlil AaHa HegaTUpoBaHHas CCbifika, TO PEKOMEHAYETCA WUCMonb3oBaTk AeWCTBYIOLLYIO BEPCUIO 3TOMO

M3paHue oduumnanbHoe
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CTaHfapTa ¢ y4e€TOM BCEX BHECEHHBIX B JaHHYIO BEPCUIO U3MEeHEeHU. ECNKn 3aMeHeH CChINOYHbIA CTaHAapT, Ha KOTOpbLIN
AaHa jaTtupoBaHHas CCblJika, TO peKOMeHAYETCA UCNOoNb3oBaTh BEPCUIO 3TOM0 CTaHAapTa C YKa3aHHbIM Bbille roqoMm yT-
BepXaeHusa (npuHATus). Ecnu nocne yTBepXaeHUs1 HAacCTOALLEro cTaHAapTa B CCbINOYHbIA CTaHAAPT, Ha KOTOpPLIA AaHa
AaTUpoBaHHas ccbifka, BHECEHO U3MEHEHUE, 3aTparmBarollee NONoXeHWe, Ha KOTOpoe AaHa ccblnka, TO 3TO MoroXeHue
peKkoMeHayeTcA NPUMEHSITL 6e3 yueTa faHHOTro U3MeHeHUsA. Ecnu ccbiNoYHbIN cTaHaapT oTMeHeH 663 3aMeHbl, To Nono-
XKeHue, B KOTOPOM AaHa CCbifika Ha Hero, pekoMeHAYETCA NPUMEHATL B 4acTK, He 3aTparnBatoLLen 3Ty CCbInKy.

3 TepMuHbI M onpeaeneHus

B HacTosLEM CTaHaapTe NPpUMEHEHbl TepMUHBI N0 FTOCT P EH 12952-1.

4 O603HauYeHNA 1 CoKpaLLeHus

B HacTosLEM CTaHAapTe NPUMEHEHbI YCIOBHbIE 0603HaYeHusa no FOCT P EH 12952-1, mabnuya 4-1.

OnpeaeneHns A0nNoNHUTENbHLIX TEPMUHOB U YCIOBHbIX 0003Ha4YEeHU NpUBeAEHbl B Criydyae Heobxoau-
MOCTHU pa3bsiCHEHUe cneuuduyeckoro Tekcra.

CnegyeT OTMETUTb, YTO B HEKOTOPbIX CAyYasx OAUHAKOBbIA AOMONHUTENbHbIA CUMBON MOXET ObITb UC-
NONb30BaH B Pa3HblX YPABHEHUAX C PA3HbLIM 3HAYEHUEM; B ITUX OCOObIX Cry4vasx Ans KaxAoro ypaBHEHUS
yKa3aHo 3Ha4YeHue Takoro cuMmBeona.

5 O6wune nonoxeHus

5.1 Llenu v 3agaun

Y3nbl BbICOKOTO AaBfieHUA BOAOTPYOHbIX KOTMOB AOIMKHbI ObiTb CKOHCTPYMPOBaHbl B COOTBETCTBUU C
TpeboBaHUAMM HacToALWEro craHaapra. OkoHYaTenNbHYI0 (hOpPMy KOHCTPYKLUKM HEOOXOAMMO BOCNPON3BOAUTL
B BUAE YepTexei u cneumdukauuin ans Toro, 4tobbl rapaHTUpOBaTb HaANeXallee UCNONMHEHNE KOHCTPYKTUB-
HbIX TPeBGOBaHMWI B NPOLIECCE U3FOTOBNEHUA U BO BPEMS1 NPOBEPOK.

5.2 PasMepbl y3noB, NpegHasHavyeHHbIX AnA padoTbl noa AaBneHueM

TonwMHa CTEHOK U UHbIE pazMepbl y3noB, paboraiowux noa AaBneHnem, A0MkHbI ObiTb 4OCTAaTOMHLIMU
ANs TOro, YToObl BbIAEPXKMBATL PACYETHOE JaBNeHne, KOTOPOoe Pa3BUBAETCA NPU PACHETHON Temneparype BO
BpPeMsi BCEro cpoka cryxObl KOHCTPYKLWU, YTO CREAYET ONPeaensaTb B COOTBETCTBUU C MONOKEHNAMU HACTOA-
Lero craHgapra npu ycrnoBuu, YTO UCNOMb3YIOTCA maTtepuansl cornacHo fOCT P 55682.2.

KOHCTPYKLMIO NOA HArpy3KU, MCTOMHUKKN KOTOPbLIX NEPEYUCTIEHBI HKE, CNEAYET PACCYUMTbIBATL COrfacHo
TpeboBaHNUAM HACTOALLErO CTaHaapTa:

a) u3rn6 GapabarHa unu KonnekTopa nog Bo3aencTenem COOCTBEHHOTO BECA U HanaraembiX Harpy3ok;

b) mecTHble Harpy3kn Ha 6apabaH OT 3aNeMEeHTOB OMNopbI;

C) TEMNepaTypHbIE HAMPSDKEHUSA U MOMEHTHI, BO3SHUKAIOLLME BHYTPU KOHCTPYKLMK, a TaloKe B pesynsrate
TEPMUYECKOr0 pacLUMpPEHUsi NPUCOEAUHEHHBIX TPYOONPOBOAOB;

d) MECTHbIE Harpy3kn Ha TPyObl OT KOHCTPYKLMOHHBIX 9NIEMEHTOB YCUNEHUS;

€) ObICTpble U YacTble NepeMeHbl AaBneHUsa U TemnepaTtypbl.

Cnocobbl pacyeTa HanpsXXeHWI, BbI3BAHHbIX BHELUHUMW Harpy3kamu, NPUMOXKEHHbIMK K LUTYLIepaM U K
MecTam COeaMHEHUN, JOIKHbI COOTBETCTBOBATH [1].

MpumMmedaHune — Llenb HacTosLero pasgena cocToUT B TOM, YToBbl 1aTh KOHKPETHLIE NpaBuna pacyeTa obLymx
¢opM Harpysok, AeicTBytowmx 06bIYHO Ha Y3kl KOTNa, U OCHOBHLIE NpaBuna, Nonb3ysicb KOTOPLIMU, MOXHO Gbino Gkl
paccynTLIBaTh MHBIE BOSMOXHbLIE Harpy3kn. 34ecb He JaeTcs KOHKPETHBIX NMpaBumi pacyeTa ANs Harpy3ok, He nognagaro-
LMX Nof NpuBefeHHbIN Bhille NepeyeHb a)—e).

PaccmartpuBaemble npaBura pacyeTa paccuuTaHbl Ha NPUMEHeHWe K pacdeTy KOTMOB YTBEPKOEHHbIX
KOHCTPYKLMI, KOTOPblE YCTAHABMNUBAKOT U SKCMNyaTUPYIOT Tak, Kak 3TO NPeayCMOTPEHO UHCTPYKLMSMMW U3ro-
TOBUTENA.

Pasmepsl yanos, paboTatomx noa AaBneHuem, 4OMMKHbl ONpeaensaTbCsl U3 KOHKPETHOro aHanusa, ecnu
OHW HE BKIIOMEHbI B HACTOSALLMIA CTAHAAPT, a TAKKe €CNKU MMEIKOT MECTO HECTaHAaPTHLIE YCIOBUS, Takue Kak:

f) Heo6blvaiHO BbICOKASA KOPPO3UMOHHAS aKTUBHOCTb MPOAYKTOB CrOpaHus;

g) O4EHb BbLICOKOE AaBrieHUe NPOAYKTOB CrOPaHUS;

h) HegocTaToyHasa nogaya Boabl.
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OTKNOHEHUs OT TpebOoBaHUIt N NONOXEHMIN HACTOSILLEro CTaHAapTa NpyU UCMNONb30BaHUU anbTepPHATUB-
HbIX CMOCOBGOB KOHCTPYMPOBAHUSI U pacqeTa AONYCTUMBI, TONbKO €CMU OHW pas3peLueHbl, Npu 3TOM AOIKHO
ObITb NOKA3aHO, YTO NPUMEHEHUE YNOMSHYTbIX COCOOOB HE NPUBEAET K OCnabneHuto HaAEXHOCTH y3na. Us-
roTOoBUTENb B CBOEM JI0KYMEHTe 00513aH nogpoOHO ONucaThb BCE YNOMSIHYTLIE OTKIMOHEHUS (CM. TaKKe MYHKT 7
FOCT P EH 12952-1).

5.3 MpoYyHOCTL Y3NOB, NpeAHa3HaYeHHbIX AnA paboTsbl nog AaBNeHueM

MpoyHoCTb y3noB, paboTaloLmx Noa AaBNEHUEM, A0MKHA ObITb TAKOM, YTOOLI OHM MOITIN BbIAEPKUBATD
CreayloLLImMe Harpy3Ku:

a) BHYTPEHHEee A aBMeHue;

b) BeC BCex 3TUX y3MOB U UX COAEPXKUMOTO, BEC Pa3MELLIEHHbIX HA HUX 3MEMEHTOB U NI0ObIe OTNOXEHUA
Luriaka, TOnmMBea, 30fbl UK NbINK;

C) Harpy3sku, Bbi3BaHHblE Nepenagamu AaBneHus rasa, npoxoasLlero ckeo3b hOPCYHKM KOTNA, 1 aasne-
HWe NoToKa NPOXOASALLETO ra3a;

d) Harpy3ku, pa3BuBaIlOLMECH B CTbIKAX KOTSA C UHBIMU SNEMEHTAMU YCTAHOBKH.

Tawm, rge 310 He06X0AMMO, Y3nbl BLICOKOTO AABNEHUS CrieAyeT pacCHUTLIBATb HA BETPOBYIO HArpy3Kky, a
Takke Ha NPOTMBOCTOSTHUE HArpy3kam OT 3emneTpaceHus. Crieqyer nu B pacyeT KOHCTPYKLUMK 3aknajbiBaTb
pacyeT Ha Takue Harpy3sku, onpeaenseT U3rotToBuTenb.

5.4 AHanuTU4YecKum pacuyeT

JonycTum pacyeT KOHCTPYKLMM MO aHanu3y, TakoW pacyeT no3ponser obecneumTb HeOOXOAUMBINA ypO-
BEHb HaJEXHOCTU U YAOBMNETBOPUTb HEOOX0AUMBIM TpeOOBaHUAM, NPEABLABISEMbIM K ANIEMEHTaM.

Pesyneratbl nioboro pacyeta HanpsiKeHWiA, BbINOSIHEHHOTO ANS HArpysoK, KOTOpblE BO BCEX Moapoo-
HOCTSIX HE OXBATbIBAIOTCSl YPABHEHUAMM HACTOALLErO pasaena, Heo6xoaMMO OLIEHMBATb C UCMONb30BAHNMEM
CUCTEMbI KpUTEPUEB, NPUBEAEHHON B [1].

5.5 Liuknuueckaa Harpyska

CunTaeTcs, YTO y3nbl KOTNa NOABEPralTCA BO3AEWCTBUIO LIMKMMYECKOW HAarpy3Kku, €Cru KOTen paccyuTaH
Honee yem Ha 500 LMKIOB XONOAHLIX MYCKOB. Koraa LMKnuYeckum Harpy3kam noABepraoTca yanbl LUIMHA PU-
4YecKon unu chepuveckon MOpPMbl C OTBEPCTUAMM, TO PaCyET AONYCTUMON CKOPOCTU U3MEHEHUs TeMnepary-
pbl V npoBOAMTCA NO cneaytowwein dopmMyne

d
V, =| 550 H /mm2 - p, {:m—m—o,ﬂ Z (5.5-1)

rae p, — MakcumanbHoe pabouee naBneHue,
d,, — CpeaHuit anameTp 06onoYKu;

Smin — MUHUManbHasA TOMNLLMHA CTEHKH,

ng =2, ecnu 060noYka LMnuHapuyeckas nnm

ng =4, ecnn obonoyka cchepnyeckas,

Ol = 4 UMK, €CNU €CTb HEKOTOPOE COMHEHWUE B TOM, YTO 3TO 3HAYEHME B3ATO C U3NULLHMM 3aMacoM, TOYHYIO
BENUYMHY CNeayeT BblYUCIUTL MO rpachuky pucyHka 13.4-5 unu no rpachuky pucyHka 13.4-7, a 3a-
TEM UCMONb30BaThb B pacyerax;

Z = 2K Mm*/(H-c) ecnu matepnan — deppuTHas crarnb, Unu

Z = 1K MmM#/(H-c) ecnu maTepuan — aycTeHUTHas B0 MapTEeHCUTHAs CTanb, Un

0,5

Z= - Ol
Kumn/cq) “o- Ky ~E/(1—u)

(5.5-2)

rae oy — TennonpoBOAHOCTh;
K,_Mﬂ,cq) — chakTop hopMbl;
K, — KO3(h(PULMEHT KOHLIEHTPaLMN TEMNEPATYPHbIX HANPSHKEHUI;
E — wmoayns tOHra,
o — KO3(DMPULMEHT NMMHENHOro pacLUMpPeHUs.
0. MOXHO B35iTb U3 NpunoxeHus D, 3Ha4yeHune KLu/ln/ch HaWTK no rpacmky Ha pucyHkax 13.4-6 unu 13.4-9,
a 3Ha4eHne K; — no rpadmky Ha pucyHke 13.4-8.
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Ecnu B pesynbrare 3100 pacqeTa Ans TeMneparypbl NONYYUTCA BESIMYMHA, MEHbLUAs!, YeM Tpebyemas Tem-
neparypa nepexoaHoro pexuma npu nycke unm oTpuLiaTenbHaa BENMYKMHa, TO crneayet obparuteca K 13.4.

[na KOHCTPYKUMK, UCNbITLIBAIOLLEN LIMKIUMYECKME Harpy3sku, oco60e BHMMaHWe creayetr o6paTtutb Ha
KOHpUrypaumio, 4tTobbl B HEM HE 0Ka3anoch S1IEMEHTOB, KOTOPLIE CaMu CTanm Dbl NICTOYHUKAMMN HANPSHKEHUN
1 yToObl ObinNa YyBEPEHHOCTb B TOM, YTO HanpshkeHUe pacnpenensercs OTHOCUTENbHO PaBHOMEPHO. M3 30H
KOHUEHTPaUMK HaNpskeHUN He cneayeTt otbupaTtb 06pasubl ANa UCNbITAHWUNA.

C y4eTOM yCnoBui 3KCMsTyaTaumm KOHCTPYKLMIO HAZ0 CO3AaBaTh B COOTBETCTBUM C UMEIOLLIMMUCA AaH-
HbIMU NO KOPPO3NKU N YCTANOCTH.

YpoBEHb NPUMEHAEMOr0 HEepaspyLIaIoOLLEro KOHTPONA AOSHKEH OTBEYaTb NPUHATLIM KpUTEpUAM AnA
CBapHbIX LWBOB rnasHoro 6apabaxa, npuBeaeHHbIM B FOCT P 55682.6.

5.6 Mpoune KOHCTPYKTUBHBbIE TPpeGoBaHUA

5.6.1 O6wue nonoxeHus

B ocobeHHOCTM cneayeT oOpaTuTh BHUMaHUE HA cneayiowme TpebosaHus FOCT P 55682.5u TOCT P
55682.6:

a) KOHCTPYKUMA AOMKHA OblTh Takoi, YTOObLI €e MOXHO ObiNo U3roTaBnMBaTh M CBApUBAaTb B COOTBET-
cTBuK ¢ TpeboBanusMu FOCT P 55682.5 n npoeepaTe B COOTBETCTBUM ¢ TpeboBaHuamu NOCT P 55682.6;

b) Tam, rae ucnonb3yeTca TEXHONOrMsi CBapku C 4YaCTUHHLIM NPOBAPOM, rMyOuHa NPOTOYKKU, ONpeaensio-
Las BENMYMHY NpoBapa, AorkHA ObITh yKa3aHa Ha YepTexax;

C) CBapHbIE LLUBbI, COEAUHAIOLWME LUTYLIEPA, LWNUALKK U 3NEMEHTLI ONOp ¢ 6apabGaHOM K KONNEKTOPOM,
He AOJKHbI BKMOYaTh KOMOUHALUMIO U3 DEPPUTHON U ayCTEHUTHOW cTanen;

d) TpeboBaHMs K BbIMOMHEHMIO U KA4ECTBY CBapKU WTyuepoB ¢ 6apabaHamu U KONnekTopamu, coeau-
HEHHbIMM 6e3 yueTa BHELUHEeN Harpy3ku, AOMKHbI COOTBETCTBOBATL NYHKTY 9.3 FOCT P 55682.5;

€) Tpe6GoBaHMA K BbIMOMHEHUIO U Ka4eCTBY CBAPHbIX coeauHeHui Tpy6 ¢ 6apabaHamu u konnekTopamu,
COEAMHEHHbIMU §e3 yyeTa BHELLHEN Harpy3ku, JOIKHbI COOTBETCTBOBATL NYHKTY 9.4 TOCT P 55682.5;

f) cobniogenmne skcnnyaTauuoHHbIX OrPaHWYeHUin ANA NUTBIX KnanaHos U (PUTUHIOB;

g) B TEX Cnyyasix, koraa 4onyckaeTcs nposeaeHne BbioopovHoro HPK cBapHbIX LLBOB B COOTBETCTBUM C
nonoxeHusimn FOCT P 55682.6, HeoGXx0anMO NPOAEMOHCTPUPOBAThL, YTO BINOSIHEHHASA cBapka Oyaer agek-
BaTHa NpuknagblBaeMbIM Harpy3kam, eCnu B pac4erax Ucnornb3oBarb KO3hMULMEHT CBAPHOTO COEANHEHUS,
paBHbIii 0,85;

h) cneunanbHblie TpeboBaHUs ANA KOTNOB CO 3MeeBMKaMu, NpUBEAEHHbIE B npunoxenun D FOCT P
55682.5;

i) cneyunanbHble TpeBoBaHMA K KOTNAM-yTunm3aropam Anst XUMUYECKON NMPOMbILLNEHHOCTU, NPUBEAEH-
Hble B npunoxeHun E MOCT P 55682.5.

[ns OCHOBHbLIX y3n0B, paboTalLMX B AMana3oHe Monsyyectu, uMerLlleecss obopyaoBaHue AOIHKHO
obecneunBaTb HabnOaEeHME 3a NON3YYECTLIO B NEPUOA JKCMMyaTaLMu.

5.6.2 Joctyn

Koten cnefyer KoHCTpyMpoBarh Tak, YTOObI rapaHTUPOBaTL AOCTYN AN NPOBEPKU COCTOSIHUSI BHYTPEHHUX
nosepxHocTelr GapabaHa u KONnMekTopoB, NPOBepKa MOXET NPOBOANTLCA NGO HENOCPEeACTBEHHO, NGO AUCTaH-
LIMOHHO, YTO 3aBUCUT OT (hU3N4ECKUX Pa3MEPOB MHCTIEKTUPYEMbIX Y3r0oB. TpeboBaHMsA K OTBEPCTUSIM U OrpaHude-
HWA Ha OTBEPCTMA ANs AOCTYNa U UHCMEKTMPOBAHMSA AOM¥KHbI COOTBETCTBOBATL NYHKTY 9.2 [OCT P 55682.5.

5.6.3 [lpeHax U BeHTUNALUUA

Koten gomkeH ObiTb 060pyAOBaH AOCTATOMHLIMM CPEACTBAMMU APEHAa)a W BEHTUMAUMKU BO M3bexaHue
rMApPaBNMYECKOro yaapa u BakyyMHOro Cxatus, npu4eM Takumu, YToObl MOXHO ObINO MPOBOAUTL UHCMEKTUPO-
BaHWE UX USHYTPM.

5.7 MpoeKkTHOE AaBneHue, pacyeTHOe AaBMNeHUe U AaBrieHUe NpU rmapoucnbITaHUAX

5.7.1 MpoeKkTHOE AaBreHue ansi HACTPOMKMN NpPeaoXpPaHUTESNbHbIX KnanaHoB

B cooTBETCTBUN C LENnAMM U 3a4a4aMKU HACTOSALLErO CTaHAapTa NPOEKTHOE AaBNeHne Py AOMKHO ObiTh
paBHO Unn BorbLUe, YeM MAKCMManLHOE A0MyCTUMOE AABNEHNE Pg.

[ns Ka)kaow oTKnoYaemMon YacT BOAOTPYOHOro KOTNAa NPOEKTHOE AaBMNEHUE JOMKHO ObITh MO MEHbLLEN
Mepe paBHO CaMOMY BbICOKOMY [aBIEHUIO U3 TEX, HA KOTOPbIE HACTPaUBAETCA NPEAOXPAHUTENBHLINA KnanaH
3TOI OTKNIOYAEMON YacTu.

MpuMmedyaHune — OTkNo4aeMas YacTb — 3TO N06OI NoABepraeMblil JENCTBIIO BLICOKOTO [aBMeHUs y4acTok
YCTaHOBKM, KOTOPbIA MOXHO M30NMpOBaTh OT Hee OTKIoYaloLLeid apMaTypoi.

4
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5.7.2 PacueTHOe paBsrneHue

Kaxcaaa oTkniovaemasn Yactb MOXKET ObITb pasgeneHa Ha cekumu, Ans Kaxaoi M3 KoTopbix ByaeT onpe-
AeneHa cBosl BerMynHa pac4eTHOro AaBIEHUs Pg U CBOSA pacyeTHasA Temneparypa f,. PacyeT no Kaaoi Takoil
yacTu aomkeH 6a3anpoBaTbCs Ha OAHOM U3 CEAYIOLLMX MOSNOXKEHWIA:

a) Ans Tex y4acCTKOB, Ha KOTOPbIX PACYETHOE HaMpPsHKeHUE AOMMKHO BbIBOAUTLCA U3 Npeferna npoYHOCTH
Ha paspbIB R, UN1 U3 MUHUMAILHOTO NPeaerna Teky4ecTu RP 02t,, PACHETHOE laBMeHNe CrieayeT NpuHMaTh
paBHbIM MPOEKTHOMY AABMNEHUIO, YBENUYEHHOMY [0 camoro B0mnbLIOro AaBneHusl, KOTOPOe BO3MOXHO B pa-
Godem pexuMe npu pacdeTHon TemnepaType. Bo BHuMaHue crnegyeT NpuHATL rMapocTaTtuiyeckoe AaBneHue
W nepenag AaBneHui, CBA3aHHbIN C ruapaBnuYEcKkum cConpoTuBneHmemM. PasHuuer B ruapocTaTuyeckoil co-
cTasnsoLwen, MeHbLuen unu pasHou 0,05 MMa, MoxxHO NpeHeBpeb;

b) Ana y4acTKOB, Ha KOTOPLIX PACYETHOE HaMPSHKEHUE AOMMKHO BbIBOAWUTLCA M3 Npefena rnonsyyvyectu,
pacyeTHoe faBneHue JOHKHO BbiTb PABHO CAMOMY HU3KOMY M3 TEX AaBNEHUIA, HA KOTOPbLIE HACTPOEHbI NPeAo-
XpaHuTenbHble KnanaHbl Ha BbIXOAE naponeperpesartens/npoMnaponeperpesarens, ysennm4yeHHomMy Ha ca-
Myt0 GOnbLUYIO Pa3HOCTb AABMEHUI, KOTOPAs TONbKO BO3MOXHA NPW MakCUManbHO A40NYCTUMOW HENPEPLIBHO
Harpy3ke npu pac4eTHON Temneparype.

CneayeTt NpoBepATb TOMNLUMHY, pacCYUTaHHYIO No cnocoOy b), ncnonb3ys npu 3ToM pacyeTHoe Aas-
neHne no NyHKTy a) (CM. BbILE) M pacyeTHOe HanpsXKeHWe, BbIBEAEHHOE U3 npejena Npo4YHOCTU Ha pas-
PbiB R, AN U3 MUHUMAaNLHOIO Npeaena TeKky4ecTy Rp 02t NPU Takon pacyeTHOM Temnepartype, npu
KOTOpPOIl BENCS pacyeT no NyHKTY b), U B AanbHeiweM ANs TONLWMHBI BbIBUPATb GONbLUEE U3 MONYYEHHbIX
3HaYeHU .

Ecnu gaHHbIX N0 MUHUMANbLHOMY HanpPsHKEHUIO TEKYYeCTH nNpu Oonee BbICOKMX Temneparypax HeT, TO
MOXET 0Ka3aTbCs AONYCTUMON NIMHENHAA SKCTpanonAuus.

5.7.3 PacyeTHoe gaBreHue Npu PpasHOCTU BHYTPEHHEro U BHEWHEro AaBneHun

[ns Tex yanoe, rae pacyeTHOe AaeneHne He MeHblue 1 H/MMZ 1 KOTOopblie NOABEpraloTcs OfHOBpe-
MEHHOMY BO3JEWCTBUIO BHYTPEHHErO U BHELUHEro AaBneHui, Hanpumep 3T0 MOryT ObiTb MOBEPXHOCTU Na-
pooxnaauTtens unu 6apabaHa KoTna, npuyem B CUIY KOHCTPYKTUBHbLIX 0COBeHHOCTel 06a AaBneHusl Bceraa
OEeNCTBYIOT OAHOBPEMEHHO, AaBMIEHUE ANS pacyeToB cneayeT 6paTb paBHbLIM MAKCUMAaNbHON U3 BO3MOXHbIX
pasHoCTel AaBneHuii, HO He MeHbLUMM, YeM 1 H/mM2, BenvuuHa Harpysku, KoTopast BO3HUKaEeT B XoA4e rmapas-
NUYECKMX UCTILITAHUI, TaKXKe A0MmKHA ObITb NPUHATA BO BHUMAaHUKE.

5.7.4 NaBneHuve npu ruapaBriM4ecKOM UCTbITaAHUU

5.7.4.1 ObLume NonoxeHus

Ona Toro 4toObl MPOAEMOHCTPUPOBATbL MPOMHOCTL U LIENIOCTHOCTb OTAENbHLIX Y3FOB MOSHOCTbIO
CMOHTMPOBAHHOIO BOAOTPYOHOIO KOTNAa 1 4To6bLI NOKka3aTb OTCYTCTBUE AedeKTOB Unu 6oNbLLIMX HEMCNpas-
HOCTEN, NONHOCTbIO CMOHTUPOBAHHbLINM BOAOTPYOHbLIN KOTEN crieayeT NoABEePrHyTh rMapaBriMiyeckuM UCNbITa-
HUAM NpKU JaBNeHuu, BErIMYnMHA KOTOPOro ykasaHa B 5.7.4.3; nOMUMO 3TOro, ruapaBnuyeCckoOMy MCMbITAHUIO
B COOTBETCTBUMU C 5.7.4.3 cneayet NoABEPrHyTb OTAENbHbIE Y3rbl, HE UMEIOLLME BUAMMbIX OcnabneHun nnu
nedekToB.

['wp,paanuqecxwe UCNbITAHUA AO0MKHbI BbINOAHATLCA AN CBAPEHHbIX 3MEMEHTOB UNU Ans nosiHoCTbio
YKOMIIIEKTOBAHHOTO BOAOTPYOHOrO KOTNa NO 3aBEpLUEHUM BCEX CBAPOYHBbIX Onepauui U TepMmuyeckux 06-
paboTOoK; 3TU UCMLITAHNS MOXKHO NPOBOAUTL TaKXe OTAENbHO AnsA 6apabaHa KoTna 10 BLICBEPIIMBAHUS] B HEM
TPYOHbIX OTBEPCTUIA.

5.7.4.2 T'mppasnuueckne UCNbITaHUA OTAENbHBIX Y3I0B

BapabaHbl KOTNOB cneayeT noaBepratb rMAPaBAMYECKUM UCTILITAHUSIM, YKa3aHHbIM B 5.7.4.3 U TONbKO
nocre 3T0ro UCMbLITAHUS UX MOXKHO BKNIOYaTb B COCTaB BOAOTPYOHOro korna. Ecnu cbopka Bcero BoaorTpyo-
HOro KOTIla NPOU3BOAMTCA HA 3aBOAE-U3rOTOBUTENE, TO NO 3aBepLueHMn COOpPKU U3roTOBUTENb 00513aH noa-
BEPrHyTb KOTES rMApOUCHbITAHMIO HA CBOEM NPeanPUATMM NpU AaBreHuu no 5.7.4.3.

Bce y3nbl, KOTOpbIe HEAOCTYNHBI ANA TMAPOUCNLITAHWI NOCNE YCTAaHOBKU UX B BOAOTPYOHLIN KOTEN, crne-
AyeT noaseprarb OTAENbHLIM rMAPABAUYECKMM UCTIbITAHUSIM NPU AAaBMEHUU NO 5.7.4.3 u TONbKO NOCMNe 3T0ro
BKIIOYaTb MX B COCTaAB BOAOTPYOHOro KoTna.

Y3ﬂbl, OTNUYHbIE OT yKa3aHHbIX Bbile, noaBeEprartb OTAENbHLIM rMapaBnIU4YeckuM ucnblTaHUAM nepen
BKJTIOYEHUEM X B COCTaB BOAOTPYOHOrO KOoTna He 0bs13aTensHo.

5.7.4.3 [laBneHne npu ucnbitTaHuu

Koren B c6ope coaepxuT paa y3nos, AN KaKA0ro U3 KOTOPbIX NpU pacyeTax UCNoMb3yloTCcs CBOe 3Hade-
HWE AaBIeHUs U CBOS pacyeTHasa Temneparypa. [laBnexne npu UCMbITaHK P, NSt Y3108, YKa3aHHbIX B 5.7.4.2,
cneayert onpeaensTb HENOCPEACTBEHHO N0 5.7.4 4.
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[MockoneKy ruapaBnMyeckoe ucneiTaHmue KoTna B cbope unu ero OTAENbHbIX OTKIIOYAEMBIX YacTel, Kak
OHU onpeaeneHbl B nyHkTe 1.2 FOCT P EH 12952-1, npoBOAUTCS TONMbKO OAHO, HEOBX0AMMO MpeXae Bbinos-
HUTb CEPUI0 OTAENMbHbLIX PacyeToB N0 BbIOpaHHbLIM y3raM BCEro Kotna B cbope unu ansa ero OTKIo4aeMbIX
yacTei, ecnm 3T0 BO3MOXHO, B COOTBETCTBUM C 5.7.4.4. PeaynbraThl 3TUX PACHETOB AOMMKHbI AATb 3HAYEHUS
AaBneHnn Ans oTAeNbHbIX UCMbITAHUIA NOA AaBNEeHWeM AN Kaaoro U3 BbiGpaHHbIX y3noB. Mnapasnuyeckoe
UCnbITaHWe ANs BCEN KOHCTPYKUMM CneayeT npOBOAWTLCA MPU TaKOM AaBMEHMU, NMPU KOTOPOM MOXHO ra-
pPaHTUPOBATb, YTO HW OAMH U3 BbIOPAHHbLIX Y3NOB HE OYAET UCTbITLIBATb HAarpy3ky 00nbLUYlO, YeM yKka3aHHas
B 6.3.4.

5.7.4.4 Pacyet paBneHus ans ruapaBnnyeckoro CnbiTaHus

[aBsneHune AnsA rnapaBnuyeckoro UCMbITaHUA AN Y3NoB UMW ANsi NOMHOCTbI0O COBPaHHOro KoTna cneay-
€T onpeaensTb cregyowmnm obpaszom:

p, =143-pg (5.7-1)
Unu R
p, =125 pg - 222 (5.7-2)
n

B 3aBMCMMOCTM OT TOrO, Kakoe U3 3Ha4yeHun bonbLue, Npu 3TOM:
Ps — pacyeTHOe AaBNeHne AN pacCMaTpyBaeMOro dNeMEHTa;
Pj, — AaBneHne rMaponcrbITaHUs AN paccMaTpyBaemMoro anemeHTa.

R
OTHoweHne —P%220 yyyHo Ans pacyeToB BLIGMPATL M3 BO3MOXHBIX AMA PACCMaTpPMBAEMOro ysna,

n
npuyem 6patb HamGonbLuee. C y4eToM XapakTepucTUK MaTepuana u KOHKPETHON TeMnepaTypHO 06CTaHOBKM
3TO OTHOLUEHNE He AOMKHO BbITb MeHbLLEe 1, CM. Takke 6.3.

5.8 U3HoC mMeTanna

MpumedaHue — [nNs pacyeToB B COOTBETCTBUM C MOMTOKEHUAMN HACTOALLErO CTaHAapTa B MOHATUE «U3HOC
MeTanna» criefyeT BKIHaTb ero OKUCTIEHUE, KOPPO3WIo, 3PO3UI0 U UCTUPaHMe.

5.8.1 BHYyTpeHHUI n3HOC

BHyTpeHHWI M3HOC CBA3aH B MEPBYIO OYepedb CO CBOWCTBAMM MUTATESIbHOM U KOTNOBOW BOAbLI. [AnA
KOTNOB, paboTaloLMX Ha NMTaTENbLHOW BOAE CO CBOWCTBAMMU B COOTBETCTBUM C TOCT P 55682.12, €ro MOXHO
He NPMHUMAaTb BO BHUMaHue. [Ansa y3noB, NoABepXKeHHbIX PUCKY B0SbLUEro, HeXenu HopMarbHbIN, 3HOCA (Ha-
npumep, 3po3uns n3-3a TypOyNneHTHOCTH), CEeAYET NPeayCMOTPETh CneuuanbHble KOHTPMEPSI.

MarHeTuToBbIN Cron Crneayer sawumLarb, Kak 910 ykasaHo B nyHkte 13.4.1.1.

5.8.2 BHewHUM nsHoc

BHeLwHnin n3HOC Tex y3nos, paboTalolwmx noa AaBneHUEM, HA KOTOPblE He AEeWCTBYIOT AbIMOBbIE rasbl,
00bIYHO Man, MOSTOMY TOSLLUMHA CTEHOK, pacCYMTaHHAA B COOTBETCTBUM C HACTOSILLIMM CTaHAapTOM, He Tpeby-
€T AOMOMHUTENBHOIO YBENUYEHUS.

TpyObl, HA KOTOPbIE BO3AEICTBYHOT AbIMOBbBIE ra3bl, OyayT M3HaWMBATLCA, HO HEOAUHAKOBO. Ecnu aan-
Hble Mo pesynbTaTtam pacyeTa KoTfia roBOpPAT O TOM, YTO U3HOC MOXET 0Ka3aTbCsA 3HAYUTENbHBLIM, TO B CO-
OTBETCTBMU C 9TUM TOMNLWMHY Tpy6 cneayet yBenuuntb. Kpome Toro, MOXXHO NpeanpuHaTbL U APYrue Mepbl
no 3awmute Taknx Tpy6. B Takom cnyyae npubaeka Ha U3HOC AOMKHA KOHKPETU3UPOBATLCS U3TOTOBUTENEM,
M ero ykasaHvwe Oyaet AeiCcTBUTENbHO A0 TeX NOp, NoKa NOKynartenb He YKaxeT elye OonbLuylo BENMUuHy
npubaBKu.

OnsA ynpovHeHusi KoTna-yTunusaropa ansi XMMUYeCcKon NPOMbILLNIEHHOCTU pa3peLLaeTcs UCNOoSMb30BaTh
0co0ble TPYObl C aHTUKOPPO3WItHLIM NOKPLITUEM U3 KOMMNO3UTHLIX MaTEPNarnos.

5.8.3 Tpe6oBaHua

Ecnu caenanbl npubaBku Ha U3HOC, MX BESNIMYMHY CneayeT yKkasbiBaTb B pacYeTHbIX AOKYMEHTaXx, oroBa-
puBas nNpu 3TOM, ABNSETCA Nu Takan npubaBka BHYTPEHHEN Unn BHELWHEN. B pacuetax Ha NPoOYHOCTbL crneayeT
MCMosb30BaTh pasMepbl 6e3 npubaBok Ha U3HOC.

OpHako ansa Tpy0, paccuMTaHHbIX ANA CUTyauun, KOraa AonyckaemMble HanpshkeHUs Obinu BbiBeEHbI U3
XapakTepUCTUK MON3y4YecTn Marepuana, npu pacyetax cneayer yuutbiBaTb COBMECTHbIA 3hekT OT nonay-
YeCTU W M3HOCA, NPY 3TOM MOXHO YTBEpPXAaTb, YTO HapaboTka Ha oTka3 OyaeT He MeHblue, YEM PacyeTHbIN
CPOK Crny>x0bl yCTaHOBKU. B Takux cny4yasx Tpy6bl no Mepe BbipaboTku Cpoka CryObl MOTyT 0Ka3aTbCsl AaXe
TOHbLLE, YEM 3TO YCTAHOBIIEHO ANA HUX NO ypaBHeHuAM (11.2-2)—(11.2-5).

6
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5.8.4 Koppo3ua noa HanpaXeHuem

Mpu KOHTpPONE ka4ecTBa KOTNOBOW BOALI B COOTBETCTBUM C TOCT P 55682. 12 kopp0o3unsi NOA HaNpPsKeHU-
eM B heppuTHLIX TpyGax NPy HOpMarnbHbIX YCIIOBUSIX IKCMyaTauum KOTna He pa3suBaeTcs. Puck nossnexnus
TaKoW KOPPO3WUM B ayCTEHUTHBIX Marepuanax naponepeperpesarens MOXHO 3HAYUTENbHO YMEHbLUUTb, €CNK
He Agonyckartb, YToObl kannu BoAbl OCEAAany Ha BHYTPEHHMX NOBEPXHOCTAX ayCTeHUTHLIX TPyD. Takoe ocena-
HMEe MOXET OblITb HACTONBbKO 3HAYMUTESNbHLIM, YTO NOTPebyeTca ajgekBaTHas 3awmTa, ecnu SHTanbnus napa
aocruraet sHavdenna 2900 kQx/kr nnu 6onbLie UnNKM 3HTanNbLNUs COOTBETCTBYET TeMneparype 425 °C unu ewle
6onben.

Tam, rae MOXHO OXuAaTb, UTO B TEYEHUE JONTOr0 BpeMeHn Byaer NpoucxoauTb XMMUYECKOE BbiNapu-
BaHUe, CneayeT yuuTbiBaTh Kak KOPPO3WIO MO HaNPsXKEHUEM, Tak U NPOCTO KOPPO3UIO U COOTBETCTBEHHBIM
obpasom noabupartb Matepuansl.

n pupMmed4aHune — YBenuyeHneM TOMNLWUHbI CTEHKN KOMMeHcupoBaTb BO3feNcTBUE KOppPO3un noj HanpsKkeHuem
HEBO3MOXHO.

5.8.5 MexaHu4yeckue Tpe6oBaHus

Ecnu cyLlecTByeT BEpPOATHOCTb TOTO, YTO U3-3a OTHOCUTENbLHBLIX CMELLEHWI BO BpeMsi 9KCnyaTauum unm
“3-3a KOPPO3nUU Mexay y3namu, paboTaloLumMm Noa AaBneHueM, U NPOCTO y3rnamu, KOTOpble CONpUKacaloTcs
C NepBbIMW, BO3MOXHO UCTUPAHUE, CTOUT pacCMOTpeTb BONPOC 06 U3HOCE yKasaHHbIX 3fieMeHToB. B cnyuae
HeoBX0AMMOCTM MOXHO NPUBAPUTL K Y3Nam BbICOKOTO AaBMNEHUA NPOTMBOM3HOCHbIE HAKIMaAKM UnU BOCHNONb-
30BaTbCA MHLIMU NPOTUBOU3HOCHLIMU CPEACTBaMMU.

5.9 TexHomnormyeckas OCHacTka Ang y3noB, NpeAHa3sHavYeHHbIX ANA pa6oTbl NoA AaBieHUeM

5.9.1 Hecywan Harpy3Ky TeXHONOrM4yeckass OCHacTKa

Hecywias Harpysky TeXHONOrMyeckas 0CHaCTKa OIDKHa ONpeaensaTbCs KOHCTPYKTOPOM U B TAKOM Kaye-
CTBE CrneuunanbHO NOMEYaTbCA Ha YepTexax.

K HecyLlen Harpy3Ky TEXHOMNOrM4YeCKOn OCHACTKE OTHOCATCA:

a) TexHornoruyeckass 0CHacTka, CKOHCTPYMPOBAHHAA ANA NEePBUYHbLIX HArpy3oK, KOTOPbl€ MOMHOCTbIO
onpeaensiemMbl U, Kak NpaBumno, ee 3agayamu ABMAOTCSA NOAAEPXKKA U onopa, Unu

b) TexHonorn4yeckaa ocHacTka, KOTOpyk 00bIMHO NPeayCcMaTpuUBaloT AN YCUNEHUs n/unu ana perynu-
POBKK, KOrga BO3MOXHbI€ HArpy3ku 3apaHee onpeaenntb HENerko. Takas TexHonorn4yeckass OCHaCTKa MOXET
HecTu Ha cebe Kak NEPBUYHbIE, TAK U BTOPUYHbBIE HArPY3KHK.

HanpsikeHust oT HecyLen Harpy3ky TEXHONOrM4eCckon OCHACTKM CNeayeT pacCunMTbiBaTb B COOTBETCTBUMN
C nonoxkeHunsamu [1].

5.9.2 He Hecywan Harpy3Ky TeXHOSIOrMYeCKaa OCHAcCTKa

K TexHOnorm4eckomn ocHaCTKe, KOTOpast He HECET Harpy3Ky, OTHOCUTCS TaKasi, Ha KOTOPYIO 3HaUUTEeNnbHas
4YacTb NEPBUYHON WU BTOPUYHOW HArpy3kum He NPUXOAUTCH HU NPU U3FOTOBMNEHWUM, HU NMPU MOHTAXE, HU NpU
UCMbITAHUAX Unu padore.

6 PacueTHas TeMmneparypa 1 HOMUHarNbHOE NMPOEKTHOEe HanpsKeHue

6.1 PacuetHas Temneparypa

6.1.1 O6ume nonoxeHus

[Ona pacyetos no FOCT P EH 12952-1 3a makcumanbHylo pacrnonaraemyio Temneparypy I, cneayer
6patb Temnepatypy paboyeit cpeabl Ha BbIXoAe M3 KOTNa.

Basosas Temneparypa cpefbl t,, — 3T0 cpeaHas paGoyasa Temneparypa paboyei cpeabl B y3ne, KOTo-
pYyI0 Ha CTaauKu PacCMOTPEHUSA MOXKHO OXMAATL MPU SKCMIyaTauun.

Ecnu Boga unu nap npoTekatoT napannenbHbIMU NoToKamu, To £, AN y3na Kaxa0oro U3 noToKoB A0MmkHa
paccuUuTbIBATLCA C YYETOM TEMMNEPATYPHOW pasBepku.

PacueTtHyto Temneparypy f. Ans ysna cnegyert onpeaenstb ¢ y4eTOM TeMNepaTypHOU passepku. Ecnm
Tak1e pacyeTbl He NPOBOAUTb, TORAA PaCHETHYIO Temneparypy t. Haao CoCTaBuUTL U3 TeMnepartypbl f,, U Npu-
6aBkM TemnepaTypbl, B3ATOW B coOTBETCTBUU C 6.1.2—6.1.10. TemnepartypHble npubasku B Tabnuue 6.1-1
JOJIDKHBI paccMaTpuBaThbCA Kak MUHMMarnbHbIE 3Ha4YeHUs, Koraa 9To nognaaaer noj nonoxenus 6.1.5, 3a
UCKNIOYEHUEM TEX CMYYaEB, KOrga pacyeT TeMneparypsl f, BCE e NpoBOANTCS.
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Ta6nuya 6.1-1 — Ba3soBble TeMnepaTypbl U TeMnepaTypHble f06aBKu

TemnepaTtypHas go6aska
O6orpesaemblii aneMeHT?)
Pa6oyee Teno BazoBas TeMnepatypa
MI::aogr?ézee:?r:a) Ob6orpesaeMbiit O6orpeBaeMbii SaLUMLLEHHbY
B OCHOBHOM B OCHOBHOM o*ru»;lsnmqenma
usnyyeHnem®) 3a CYeT KOHBEeKLMU y
Boga wnu napo- | Temnepatypa Hacbl- 0°C 50 °C ana (15 +2s) °C, 20°C
BOASIHasA CMecb LEHUSI NpU  MaKCH- KONNeKTopos®) HO He MeHblLUe,
ManbHOM AlaBfneHuu, (30 + 3sy) °C, yem 50 °C
NPUHATOM MpU pac- HO He MeHblue,
yere yem 50 °C
MeperpeThlit nap | MeperpeThiii nap, 15 °C, 50 °C 35°C 20 °C
cM. Takxe 6.1.3 cM. Tarxke 6.1.5
a) [ns onpeaeneHnsl MexaHU3MOB HarpeBa cM. 6.1.7—8.1.10.
b) Maponeperpesatenn NNacTUHYATOrO TMNA CUNTAIOTCA NApONeperpeBaTensiMit KOHBEKLIMOHHOTO TUNa.
©) Onpepenexne KonnekTopa cM. B 6.1.6.

6.1.2 Kotnbl ¢ eCTeCTBEHHON LMPKynsauuen

[ins KOTNOB € eCTeCTBEHHOW UMpKynauuen 6asosas TemnepaTypa U TemneparypHbie 106aBKU [10MDKHbI
COOTBETCTBOBATb 3HAYEHUAM, NPUBEAEHHBLIM B Tabnuue 6.1-1.

6.1.3 MpsAMoOTOYHbIE KOTNbI, Naponeperpesareny U npoMnaponeperpeBareny

PacyeTHylo Temneparypy {, Cneayert onpeaenArb ¢ y4eToM Bapuauuii Tennonepeaadu 1 ruapasnuku
NnoTOoKa, NPOTEKAIOLLIEro B KOTIE.

J[ns npsaMOTOYHbLIX KOTNOB, Naponeperpesarenei u npomnaponeperpesarenen 6asoBas TeMneparypa gosmk-
Ha PaBHATLCA CPEAHEN OT OXMAAEMBIX B XO€ IKCMIyaraLumu Temneparyp no notokam, NpoTeKkaroLum B KOTIe.

6.1.4 BogonarpeBarenu

[nsa BogoHarpeearenein ocobbiX TMNOB, KOTAA TEMNepaTypa NpoTeKaioLen no HeMyY >KUAKOCTU OrpaHu-
yeHa Tepmoctatamu’), 3a 6a30Byl0 TeMNepaTypy ANs SNEMEHTOB [0MKHA BbiTh MPUHSATA Temneparypa ymno-
MSAHYTOW XNAKOCTH.

6.1.5 OnpepgeneHue TeMnepaTypbl He 060rpeBaeMbix y3noB

Ona HeoborpesaeMbiX y3roB, N0 KOTOPbIM NPOTEKAET Neperperbiii nap, TemneparypHasi passepka B
15 °C, kak 910 ykasaHo B Tabnuue 6.1-1, omkHa ObITb CHKeHa A0 5 °C (MOrpeLHOCTb U3MEPEHUS), ecnu
OyaeT rapaHTMpOBaHO, YTO TEMNEPATYpPa, Ha KOTOPYIO paccuMTaHa ycTaHoBKa, He ByaeT nNpeBbiLLeHa.

3T0ro MOXHO 40BUTLCA HECKOMBKUMM Cocobamu:

a) 3a CYET ynpaBneHusi TeMnepaTtypon napa, npoTeKaLLero no ynoMaHyTbiM y3nam;

b) opraHusauuen oxnaxgeHusi Unn To4YeK nepemMeLumBaHns (HanpuMmep, B NOMOCTU KOMMNEKTopa, Yepes
KOTOPYI0 OyayT NpoXoAWUTE U NEPEMELLMBATLCA NOTOKWU B NPOAOSIbHOM HaNPAaBMeHUN) B YNOMSAHYTLIX y3nax;

C) KOMNOHOBOYHBIMU PELLEHUAMU ANA MOBEPXHOCTEN HArpeBa unu eMy nogo6Horo.

6.1.6 Konnekropbl

TpyObl, HOMUHANbHbIM HAPYXHbIA ANAMETP KOTOPbIX GOnbLue 76,2 MM U Y KOTOPbIX UMEIOTCA TPU UMK
6onbLUe HECOOCHBIX TPYOHbIX BX0AA, AOMKHbI CYUTATLCA KOMNEKTopamu.

6.1.7 Heob6orpeBsaemMebie 35IEMEHTbI

OnemMeHTbI crieayeT cuuTaTb HeoBorpeBaembiMu, ECIN:

a) OHM pacnonararTcs 3a Knajakoi U3 OrHeyrnopHOro KMpnuya u ot HUX 40 KUPNUYHON KNaaKu HE MEHbLLIE
100 mm;

b) Mexay anemeHTamu 1 TOMNKOW UNK ra30XxoA0M PaCMONOXeHbI Fa30MNOTHLIE CBAPHLIE 3KPaHBI;

C) ANEMEHTBI 3aLLMLLEHbI CITOEM OTHEYNOPHLIX KUPNUYEN U CNOEM OrHEYNOPHOW PyTEPOBKU U HE Noj-
BEpratoTcst NPSAIMOMY U3Ny4ennio?); B 3TOM Cry4Yae OrHeynopHas KnaaKka Uin OrHeynopHas dyTepoBsKa Aok
Hbl KPEMUTBLCA K 3NeMeHTaM NoABECKU C NOMOLLbIO KPEneXHbIX NpucnocobneHuii; B crny4ae Konnekropa Takas
3awmTa MOXeT ObITb 0BecneveHa LMNoBaHUeM;

) OrpaHnunTenn TemnepaTypbl W3rOTABNWBAKTCA W NMPOXOAAT UCMLITAHWA B COOTBETCTBMUA C MOMOXKEHUSIMMU
[OCT P 55682.11, ncnonb3osatb crefyeT TOMbKO Takue.

2 Ccm. 6.1.10.
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d) HanbonbLUas n3 BO3MOXHbIX TEMMEPATYP AbIMOBbIX ra30B He GonbLue 6a30B0ON TEMNEpPaTypbl ANeMeHTa.

6.1.8 dnemeHThI, 3alWMILEHHbIE OT U3JTyYeHUA

3neMeHTbl CreayeT CuMTaTh 3alLMLLEHHBIMM OT uanydeHus'), ecnu oHKM akpaHMpoBaHbl 6nNM3ko pac-
NONOXEeHHbIMU TpyBamu (MakCMmanbHOe yaaneHue 3 Mm) 1 Mexgy HUMU U YNOMSAHYTBIMU SKPAHUPYIOLLMMU
Tpybamu He npoTekaeT AbIMOBON ra3 (B CKONbKO-HUOYAb 3HAYUTENBHBLIX KONUYECTBAX).

6.1.9 OnemeHThLI, HarpeBaeMble 3a CYET KOHBEKLUU

OnemeHTbl creayet paccMaTpuBaTb HarpeBaemMbiMU B OCHOBHOM 3@ CHET KOHBEKLMM, €CNK:

a) OHM He ABNAKTCA 0BbekTammn nanydenns’);

b) oHuW samLLEeHbI OT Tenna, NePeHOCUMOro U3NyYEeHNEM, CII0EM KINaaKn U3 OrHEYNOPHbLIX KUpNuyen nnu
OTHEynopHOIi (yTepoBkn2). B 5TOM Cryyae OrHEeYMOPHbIE KMPMMYM UMK PYTEPOBKA AOIDKHBI KPENUTLEA K Jne-
MEHTam NOABECKW CneuuanbHbIMU KPENeXxHbIMWU NpUCnocobneHnsMu; B Criy4yae KOmnmekropa Takas sawmra
MOXeET ObITb 06ecneyeHa LUMNOBAHUEM;

C) OHM 3aLnLLEeHbl paaom TpyO, ANs KOTOPOTO BLIMOMHSIETCS COOTHOLLUEHUE

0,63
ty /dO <132953, 6.1-1)
rae z, — KOMNYeCTBO PAA0B;
t¢, — Luar, C KOTOPbIM PacnonoXeHs! TPyObl;
dy — BHELHWI AnamMeTp TpyObl.
TpebyeTcs, 4TOObI BbINOMHANUCH CrieAyOLMe COOTHOLLEHUSA:

l‘q,/d0 < 1,3 ans ogHoro paaa Tpy6 B COOTBETCTBUM C PUCYHKOM 6.1-1;
tcp/d0 < 2,0 ans AByX psaoB TpyO B COOTBETCTBUU C PUCYHKOM 6.1-2;
tcp/d0 < 2,6 ons Tpex psinos Tpyb B COOTBETCTBUU C PUCYHKOM 6.1-3;

d) y3nbl 9KpaHMpOBaHbl ONN3KO PacnoNMKeHHbIMU TPyDOamMu B COOTBETCTBUM C PUCYHKOM 6.1-4, npuuem
BbIMOSHAETCH COOTHOLLEHNE

tot
090 <0,1, 6.1-2)
-2
rae fy — NpoaosbHbIF war ¢ ¢ = 0;
gy — nonepeqHbIA LWar no nepudepun Ha BHELUHEH NoBEPXHOCTH € ¢ = 90;

| — paccTosiHue mexay paccMaTpuBaeMbiM 3N1EMEHTOM M OrMbaloLLen TonKu.

6.1.10 SnemeHTbIl, HarpeBaemMble U3ITyYEeHNEM

HeakpaHMpoBaHHbIE 3NEMEHTbI CrneayeT pacCMaTpuBaTb Kak HarpeBaemMble B OCHOBHOM uU3nyde-

HMEM, ECINM Ha HUX MOXET BO3AEeMNCTBOBaTb U3Ny4YeHMEe AbIMOBbIX ra30B, HArpeTbix A0 Temnepatyp 60-
nee 950 °C.

i

/AN AAANHD,

DO O-O@=

tp<13dy | dy {) (}

PucyHok 6.1-1 — BnemeHThl, 3alMLeHHbIe PucyHok 6.1-2 — OnemeHTbl, 3alyLlieHHbIe
OAHUM psfom Tpy6 ABYMSA psaamu Tpyo

) cwm. 6.1.10.

2 OrpaHuuuTenu TemrnepaTypbl M3roTaBnuBaloTCA W MNPOXOAAT WUCMBITAHUA B COOTBETCTBUM C MOMOXEHWUAMM
[OCT P 55682.11, ucnons3oBaTb crnefyeT TOMbKO Takue.

9
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/AN,

OO
'J \}

ty < 2,60,

PucyHok 6.1-3 — OnemeHTbl, 3allyLieHHbIe TpeMs psgamin Tpyo

1 — noToK AbIMOBOrO rasa; 2 — rpaHuLa noToka AbIMOBOrO rasa

PucyHok 6.1-4 — OnemMeHTbl, 3alyLeHHbIe GrM3KO pacnonoxXeHHsIM1 TpyGamu

6.2 MakcumarnbHasi pasHOCTb TeMNepaTyp MO TOrWMHE CTEHKU U MakCMMarbHas Temneparypa
AbIMOBbIX ra3oB Ans o6orpeBaemMbix 6apaéaHOB M KONIIEKTOPOB

6.2.1 MakcumanbHas pasHOCTL TeMnepaTyp No TOsUHE CTEHKU

PasHoCTb TemnepaTyp no TOnwMHe CTeHKU (ONpeaenseTcs Kak pasHOCTb TEMMNEPATyp Ha BHELUHE no-
BEPXHOCTN CTEHKM M HA BHYTPEHHEI NOBEPXHOCTW CTEHKU) oborpesaemoro 6apabaHa v KOnmnekropa He 4ormk-
Ha npesbiwaTb 30 °K.

MpuMeyaHne — 3nemMeHTbl, U3rOTOBMNEHHbIE U3 PeppUTHOI CTanu, ¢ TONLMHOI CTEHOK He GoMblue 32 MM,
Ha KOTopble BO3AEMCTBYET TemnnoBoi NOTOK MOLHOCTLIO, MeHblUei Unu pasBHoi 40 kBT/M2, ynoBNEeTBOPAIOT 3TOMY
TpeGoBaHuH.

6.2.2 KonnekTopbl, pacnonoXeHHbIe B NOTOKe ra3oB

[MoBepXHOCTM KONNEKTOPOB NpOMMAaponeperpesarenst 1 naponeperpeBaTens He A0MkHbl 0Ka3blBaThCA
noJ BO3eWCTBMEM AbIMOBbLIX ra30B, TEMNeparypa KOTopbix npesbiwaet 500 °C.

6.2.3 lonycTUMbIe OTKITOHEeHUs

B Tex cnyyasnx, korga okasbiBaeTcs He06xoAWMbIM OTCTYNUTL OT NONOXeHUN 6.2.1 n 6.2.2, cneayet npo-
BEPUTb, HE ByAYT MM NOCTOAAHHBLIE N NEPEMEHHbIE TEMMEPATYPHbIE HAMPSXKEHUSI IPUBOAUTL K HENPUEMMEMBIM
HanpsHKEHUAM B CTEHKE 3rieMeHTa.

10
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6.3 [lonyckaemoe HanpskeHue

6.3.1 lonyckaemoe HanpfaxeHue orisi 3NIeMEeHTOB
Honyckaemoe HanpshkeHue [o], kKoTopoe cneayeTr UCNonb30BaTh ANSA pacyeTa 3MEMEHTOB HA cTaTuye-
CKYIO Harpysky, AOMKHO PABHATLCA MEHbLUEN U3 BEMUYMH, NONYyYaeMbIX U3 YyPABHEHUSA

[o]=—, 6.3-1)
raeé R — nNpoYHOCTbL Matepuana;
n — ko3hPUUNEHT HAAEXKHOCTU, NpUBeAEHbI B Tabnuuax 6.3-1 unm 6.3-2.
6.3.2 [lonyckaemoe HanpsixeHue Arns CBapHbIX coeAUHEHUN, paGoTalowmx B 30He Non3yvyecTu
B Tex cny4vasx, koraa xapakrepucTuku non3y4yectu CBapHbIX COeANHEHUN U3BECTHbI, HO HEU3BECTHBI 3TU
XapaKkTepucTUKU Ansa NPpMcagovHOro MeTanna, onyckaeMoe HanpsbkeHue y4acTtkoB crielyeT YMeHbLUMTb Ha
20 %, cynTan OT MEeHbLUEro U3 AOMyCKaeMbiX HaNpPsHKEHUA ANEMEHTOB, COeAUHAEMbIX CBAPKOW MaTepuanos.
Ecnu conpoTusneHue nonsy4ectn AN NnpucagoyHoro MeTanna Heu3BeCTHO, NPOYHOCTbL COEANHEHUA creayeT
npu pacyeTax ymeHbLuatb Ha 20 %.
6.3.3 lonyckaemoe Hanps)xeHue orisi ayCTEHUTHbIX CcTarnen
Ecnu pacueT Beaetca Ana ayCTeHUTHLIX CTanen, cneayer yuuTbiBaTb:
- €Crnu npeaenbHOe yANMHEHue npy nonaydvectu npesbiwaet 30 %, 10 [o]= 2/3~RmTt;
- ecnu npeaenbHOE yanMHEHUe nNpu nonsyyectu npesbiwaet 35 %, 1o
[6] = MUHUMYM (5/6- Rnt,+ V3 ~Rm20).
6.3.4 [lonyckaeMoe HanpsxeHue AnA rmapoucnbITaHUN
OnsA rugpoucneiTaHUin AONyckaemMoe HanpsbkeHue criefyeT HaxoauTb no popmyne
R’
[cs]h =— (6.3-2)

’

n

Bxogswume B aty dhopMmyny npovyHOCTbL Matepuana R’ v K03 PUUMEHT HAAEXHOCTU N’ NpUBEAEHbI B
Tabnuue 6.3-3.

Tabnwuya 6.3-1 — NpoYHOCTb MaTepuana R' v cBA3aHHbIW C HUM KOS ULUEHT HageXHOCTU n' AN KaTtaHbIX U KoBa-
HbIX cTanen

MpouHooTL MaTepuana R’ (3neMmeHTHI, :i(ao ?(g)%g:l;e:; BT'laenl-;tH.::;zTﬁ;leT N3HYTPW)
Ry, npn 20 °C 24
RpO,ZtC 1,5
R, T2 9 1,25

) T — 5T0 MUHMMaTbHBI YKa3aHHbI CpoK cry6bl YCTaHOBKM, MUHUMYM ANS KOTOpoii paBeH 100 000 yacos.
Ecnu cpok cnyx6bl B cepTUdUKaTe He yKasaH, To B kadecTBe T MoxHo Bbpatk 200 000 qacos.

B ToM cnydae, ecrnn HUKaKux faHHbIX 0 npefene ANUTenbHOW NPOYHOCTU ANSA CPOKOB CNyXObl, NPeBbILLaoLWmnX
100 000 YacoB, HeT, TO MOXHO BOCMONBL30BaTLCA AaHHBIMU Anst cpoka 100 000 4yacoB, cunTaa NpuU 3TOM, YTO NpU AaB-
neHun usHytpu n = 1,5.

B ucknounTenbHbIX crnyyasx, Korga yansl, HaxoAswuecs nog AaBrieHWeM, paboTaloT B 30HE NON3y4ecTn He-
npogomkuTensHoe Bpemsi (MeHblue 10 000 YacoB), HanpuMep B IMHUW Pa3rpy3kn U OUUCTKU, T MOXHO YMEHbLIUTL A0
10 000 yacoB, c4mTas NpuU 3TOM, YTO KO PULUEHT HagexHocTu paBeH 1,25.

b) Mpenen anuTensHON NPOYHOCTI ANS NPOMEKYTOUHLIX CPOKOB CHYXBEI CRIEAYeT BLIMUCAATL NO METOAY NNHEN-
HOI UHTepnonsauuM B ABOMHOM NorapudmMuyeckom maclitabe.

Tabnuya 6.3-2 — lNMpo4YHOCTL MaTepuana R W CBA3aHHbIA ¢ HUM KO3(PULMEHT HAZEXKHOCTU N ANA NUTLIX CTanei u
ANSA YyryHa ¢ WwapoBuAHBIM rpadouTom

KoachchnumeHT HaaeXHOCTU n
MpoyHocTb MaTepuana R YyryH ¢ waposuaHbiM rpachuTom
IuTaa ctans
OTONCKEHHBIN HEOTOXOKEHHbIW
Ry, npn 20 °C 3,2 48 58

1
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OkoHYaHue mabnuupi 6.3-2

MpoyHocTb MaTepuana R

KoadhchnumeHT HagexHoCTU n

Ilutas ctanb

YyryH ¢ WapoBUaHbIM rpacuTom

OTOXKEHHbIN

HEOTOXKEeHHbIN

Rpo,at,

2,0

3,0

4,0

Rm tha), 0

2,0

a) T — 3To MUHWUManbHbIA YKasaHHbI Cpok crnyx6bl YCTAHOBKA, MUHUMYM AN KoTopoii paseH 100 000 yacos.
Ecnn cpok cnyx6bl B cepTudmKaTe He ykasaH, To B kKadectBe T MoxHo 6pate 200 000 Yacos.

B ToM criydae, ecnn HUKaKux faHHbIX 0 npegene ANUTENbHOW NPOYHOCTU ANA CPOKOB CryXObl, NpeBbILLaoLunX
100 000 yacoB, HET, TO MOXHO BOCMONb30BaTLCA AaHHBIMU Ans cpoka 100 000 YacoB, cumTasa npu 3TOM, YTO Npu Aas-
neHun usHytpu n = 1,5.

B ucknounTeneHbIX cnyyasx, Korda ysnbl, HaxoAsWMeca noj AasfieHueM, paboTaloT B 30HE MOn3yqectu He-
npogomkuTensHoe Bpems (MeHblue 10 000 yacoB), Hanpumep B JIMHUW Pa3rpy3kn U OUYUCTKU, T MOXHO YMEHbLUWUTL A0
10 000 vacoB, cHMTas Npu 3TOM, YTO KO PULIMEHT HageXHOCTH paBeH 1,25.

b) Mpeaen ANUTENBHO! NPOYHOCTH A1 NPOMEXYTOUHBIX CPOKOB CIYXObI CriefyeT BHIUMCAATL N0 METOAY NUHEH-
HOW MHTepronsAuuK B ABOWHOM norapudmudeckom mMaclutabe.

Tabnuya 6.3-3 —Npo4YHOCTb MaTepuana R 1 CBA3aHHLIA C HUM KO3 PULUEHT HaAeXHOCTU N NPU MMAPOUCTILITAHUAX

KoadhhmLmeHT HagexHocTn n

MpoyHocTb MaTepuana R y
YIyH C LWapoBUAHLIM
KaTaHble 1 koBaHble cTanm JlnTas ctans rpadpuToM
Rpo,2¢, MPY 20°C 1,05 1.4 22

7 UunuHppuyeckue obeyamku 6apabaHoOB U KONMEKTOPOB,
Ha KOTopble AeUCTBYEeT BHyTPEeHHee AaBneHue

7.1 TonuwuHa obeyankmu

7.1.1 TpeGoBaHua

Tonuwmna obevankn nocne BblueTa NpUdaBoK S, = S — ¢ — C, ANA 6apabaHOB 1 KONNEKTOPOB AOMKHA
ObITb camoi B6ONbLUOW M3 TONLUMH, AUKTYEMbIX CEAYIOWLMMIN TPEGOBAHNAMMK:

a) MMHUMYM 9,5 MM — NSl KONMNEKTOPOB C BHELWHUM guameTpom 300 MM u 6onbLue, MUHUMYM 6 MM —
ANS1 KONMEKTOPOB, BHELLIHMI AMaMETP KOTOPbIX MeHbLue 300 Mm;

b) TpeboBanHus 7.2 B npunoxexHun k 8.2 unmn 8.3.3 n 8.3.4;

¢) TpeboBaHua 7.3 n 7.4 (cmoTps N0 06CTOATENLCTBAM).

7.1.2 TpeOyemasn TONUWMHA CTEHKU C YYE€TOM NPUGaBOK

Tpebyemas TonwmHa CTeHku ¢ npubaskamu

Sy = 8,6 +Cy+Cy. 7.1-1)

7.2 OCHOBHOM pacyeTt

7.2.1 TonumHa cTeHku 6e3 yyeta npub6aBok
TonuwuHa 6e3 yyera 100aBOK S,., B MM, ANS1 UMAMHAPUYECKON obevanku onpeaensieTca no O4HOMY U3
cneayowmx ypaBHEHUN

p.-d
Sps = 7o —» €CNM 33AaHO 3HaYeHme di (7.2-1)
(2[o]-p)o
unm
p.-d
Sy = £ o8 , €CNU 3a/1aHO 3HaYeHue d . (7.2-2)

(2[6] - pc)q)+ 2p,

12
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3aecb B aononHeHue k Tabnuue 4-1 no FOCT P EH 12952-1 Haao BOCNONb30BaTLCS CreAyOLMM:

@® — MUHUManNbHLIA KOAPPULMEHT NPOYHOCTU ANA OAUHOYHOTO OTBEPCTUS UMK AN psiaa OTBep-
CTUW;

©p WM @, — COOTBETCTBEHHO A1l OAUHOYHBLIX OTBEPCTMI MU psila OTBEPCTUM B NPOAONBLHOM HaNpaBs-
NeHUn, KOCOM HanNpPaBNEHUU UK NONEPEYHOM HaNPaBNEHUU, ONPEAENEHHBbIX B COOTBETCTBUM C 8.2 METOAOM
annpokcuMauum unu B cooteetcTeum ¢ 8.3.3 n 8.3.4.

MnakuposaHne marepuana c Lenbio NpeaoXpaHEHNUA ero OT U3HOCa Npu pacyeTax NPUHUMAaTb BO BHU-
MaHue He cneayer.

Pacuet Tpe6GyeMoi TOMLLMHBI IMAaBHOMO KOPMyCca, NPOYHOCTb KOTOPOro ocnabneHa OTBepCTUSIMU, BO3MOXHO
paccynTaTh TOMbLKO METOAOM UTEPALUIA, TaK KakK KOI(IULIMEHT NPOYHOCTU 3aBUCUT OT TONLLMHBI STOTO KOpnyca.

OKBUBANEHTHOE 3HaYeHne HanpsbkeHus B 0605104ke Cneayer paccuuTbiBaTb 06palLeHneM ypaBHEHUM
(7.2-1) unm (7.2-2).

TemnepaTypHble HaNPSXKEHUA, KOTOPbLIE BbI3bIBAIOTCA PA3HOCTLIO TEMMEPATYP HA BHYTPEHHEN U BHELL-
Hel NOBEPXHOCTAX CTEHKU, CreayeT yuuTbiBaTb B COOTBETCTBUU C pasaenom 13.

7.2.2 PasnuyHble TONWMUHbDbI

Ecnu o6evaiika COCTOUT M3 NUCTOB Pa3HOW TOMLUMHBI, TOTAA LIEHTPanbHas NUHUS KAXA0ro NucTa npu
noGoM NonepevyHOM Ce4YEeHUU AOIMHKHA NeXaTb Ha OAHON OKPY>KHOCTH.

Mpu onpeaeneHun TONLWMHBI KaXXA0ro U3 NUCToB B ypaBHeHue (7.2-1) cneayer NoACTaBNATbH ABOMHOM
BHYTPEHHUI PaaNYC d;; UK ABOWHOW BHELUHWI paauyc d ¢ B ypasHeHue (7.2-2).

7.2.3 flonyckn npu U3roToBrneHnmn

Mpu BbINONHEHWM pacyeTa TOMLWMHBI CTEHKM AOMYCKM HA U3rOTOBIEHME AN HOMUHANbLHOIO Auamerpa
BO BHUMAaHUE NpuHUMaTh He cnegyer. MNpu aHanu3e pe3ynbTatoB YMEHbLUEHUS TONLUMHBI CTEHKU CrieayeT uc-
XOAWUTb U3 TOTO, YTO TAKOE YMEHbLUEHWE, €CIIM OHO BLINOSHAETCA CO CTOPOHbI BHYTPEHHETO AMAMETpa, npeay-
CMaTpuUBaET COXPAHEHUE BEMUYMHbI HAPY>KHOTO AMAMETPA, a ECIIU OHO BLINOJHSIETCS CO CTOPOHbI HAPY>KHOTO
Anamerpa, TO OHO NpPeaycMaTpuBaeT COXPaHEHWEe BHYTPEHHErO AuameTpa.

7.3 Y4yeT AONONHUTENbHbIX Harpy3oK B o6evyarikax 6apabaHoOB U KONMEKToOpoB

7.3.1 O6wme nonoxeHus
BHe 3aBMCUMMOCTH OT TOMNLMHBI 06evariku, pacCUUTaHHON NO 7.2, pacveT CrieayeT BbINOHATb TaK, YTOObI
rapaHTUpOBaTh OTCYTCTBUE CUTYaLMiA, KOTAA HANpPsHKEHUS B NMEePEeMbIYKaX, BbiI3BaHHbIE CyMMapHbIMU Hanps-
XEHUSAMUN OT BHYTPEHHETO 1aBNEeHUs, OT Beca camoro 6apabaHa unm konnekropa nubo ux snemMeHTOB, a TaKke
OTO BCEX BHELUHUX HAarpy3ok, NpeBbICMnu Obl pacHeTHOe HanpsbkeHue o (M. 6.3) B kakom-nnbo u3 psagos OT-
BEPCTUI, BCE PABHO B KAKOM HanpaBneHWu — OCEBOM, KOCOM UK NONEPEYHOM.
CpeAHve 3HAYEHUSA HaNpPsXKEHWN B NEepeMblYKaX MeXZy OTBEPCTUAMM NOMEpPeyHOro psaga AOxk-
Hbl PaBHATLCA CyMME NPOAOSIbHbIX HAMNPSXKEHUN, pacCyUTbiBaeMblX No 7.3.2 n 7.3.3, yBeNUYEHHOW Ha
p/2. CpenHee HaNPsHKEHWE B NMEePEMblYKe MEXIY OTBEPCTUSAMU NO AMAroHanu JOSHKHO pacCYUTbIBATHLCA
no 7.3.4.
7.3.2 HanpsixkeHue OT OCeBbIX Harpy3ok
OceBoe HanpsikeHne G, YCPEOHAETCA MO NonepevyHoMy ceyeHuto obevaiku, CHUTaeTcs, YTO OHO Bbl-
3BaHO BHYTPEHHMM AaBIIEHWEM U OCEBOIN COCTaBMAIOLLEN BHELUHUX HArpy3oK W u JOMKHO paccymTbIBaTLCA
no cneaywwlen dpopmyne:
2
Gd = M+F_2’ (73_1)
4A A

S S

rae A, — nnoLyaas nonepevHoro Ce4eHns paccMaTpuBaemMoro y4acTka, CM. pucyHok 7.3-1.

Ecnu otBepcTua B obevanke ycuneHbl 3a CHET YBEMNUYEHUSA TOSLLUMUHBI CTEHKM LUTYLIEpa B COOTBETCTBUM
¢ 8.1—8.3, T0 B Benu4MHy A, Cneayer BKMOYaTh U KOMNEHCUPYIOLLME NNOLLAAN CTEHOK LUTYLIEPOB.

Ha no6om yyacTke OKpy>KHOCTM 060MOYKM JOSHKHO BbIMOMHATLCA CNEAyoLEee COOTHOLLEHUE

oy +%Ss [o]. (7.3-2)

13



roCT P 55682.3—2017

1 — nonepeyHoe ceveHue o6onoYkN; 2 — HelnTpanbHas NMUHUS

PucyHok 7.3-1 — PacueTHOe nonepeyHoe CeYeHne, paccMaTpuBaemMoe npu pacyeTe NpoaornbHbIX HArpy3oK

7.3.3 OceBble HanpsXeHus OT usruda

WaruBatomit MoMeHT Mz Ha niobom ydacTke obevantkn AOMKEH paBHATLCA anrebpanyeckoit cymme
PE3yNETUPYOLWLNX M3rnbatoLmx MOMEHTOB, 06YCMOBMNEHHbIX:

- 3KCLIEHTPUYHOCTBIO CeYeHus ME;

- COBCTBEHHbBIM BECOM, BECOM BOfibl U BHELLHUMU Harpyskamu M,

Mg = Mg +M,,. (7.3-3)

PesyneTupyrowuin nsrnbaowmii MOMeHT Mg, oOyCnoBreHHbIA 3KCLEHTPUYHOCTBIO CeveHuns, cnepyer
paccunTbIBaTb No opmyne

Mg=-2 8 — (7.3-4)

A€ € — 3KCLEHTPUYHOCTb NOMEPEYHOrO CEYEHMS.
Pesynetupyrowmii usrnbarowmii. MOMeHT M,,, oGyCroBneHHbI BHEWHUMK Harpyskamu, cnegyer pac-
CYNTbIBaTL, paccmarpusasi 000MNOYKy Kak Bpyc, K KOTOPOMY NPUIOXKEHbI BHELLHME Harpy3ku, B TOM 4ucne M
BEC camoro 6pyca, npu ycrioBum, YTo OH HAaXOAWUTCA B OBbIYHbLIX SKCMIyaTaunoHHbIX YCNoBUsX, M,,, BonxeH
PaBHATBLCA M3rnbatoLleMy MOMEHTY yyacTka, ANt KOTOPOro 3TO 3Ha4YeHWe OKa3blBaeTca Hanbonbwnm.
HanpsxeHusi oT uarnba [OMKHO paccynTbIBaTbCA No hopmyne
Mg Y
Oy = . (7.3-5)
A

rae Y — paccTosiHue OT HeATpanbHOM TIMHUM NONEPEYHOrO CEYEHUA [0 NpedenbHON cpeaHel TOYKN TOMLWMHbI
obevaiiku, B MM;
A — MOMEHT MHEePLMN CeYEHNS.
KOHKpeTHbIe 3HaueHus BennuuH Mg, Y u I, DOMXHbLI 3aBUCETb OT HarnpasfieHUs HEWTpanbHoOM
nuHum ruba. Hanpasnexne cnegyet Bbibupatb Tak, UTo6bl pesynbTupylowee Hanpsixernme 6bino makcu-
ManbHbIM.
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Ecnu B3ATb 3HaUYeHNe ANA 6,4 U3 7.3.2, TO OMDKHO BhIMOMHATLCA CNEAYIOLLEe COOTHOLIEHNUE
Pe
Gd +GM +7S [G] (73-6)

7.3.4 MeToauka OLeHKM HaNpPAXeHUs B NepeMblYKax Kocoro paga B 6apaGaHax

Koraa n3rubHbie HaNpspkeHus, Bbi3BAHHbIE CUMOW TSXKECTMW, BHELUHUMM Harpy3kamu UM 9KCLIEHTPUYHO-
CTbIO PE3ynbTUPYIOLLIE ONOPHOTO AABNEHUsI TaKOBbI, YTO NPeHeOpeYb UMY HETb3s, HANPSHKEHUS! B NEPEMbIY-
Kax KoCoro psAa, pacnonarailowmxcsa no nuHuM, Kotopas cocrasnsiet yron ® ¢ npogornbHoii ocbio 6apabana,
Kak nokasaHo Ha pucyHke 8.3.3, cnegyeT oLeHUBaTb crneaylowmm 0b6pasom:

- MYCTb OKPY)XHOE HaNPskeHUe NOMepevHOro CEYEHUs1 NPOTSHKEHHOTO Y4acTka ¢4 PaBHO

Pe 'dis .
oy =—— .3-
1= s (7.3-7)
- MyCTb NPOAONbHOE HANPsXXEHUE B NONEPEYHOM CEYEHUE YHACTKA OKPY>KHOCTU G, PABHO
02 =Pm2 (Gd +0M)' (7.3-8)
rA€ @p,p — KOSMMULIMEHT NPOYHOCTU HA YHACTKE OKPYXXHOCTH B TOW TOYKE, IA€ AEUCTBYIOT Gy U Gy (CM. pu-
CYHOK 7.3-2).
Dd,p
- AR AA
N ¢V

6
T

2

1 — npoporibHasA ock 06OMoYKY; 2 — BUA Ha CepeAmHy TONLMHbI 0GONOoYKN BAONL paauyca

PucyHok 7.3-2 — OtBepcTus fnsa Tpy6 ¢ gnaroHanbHeIMU CBA3AMM KO3ULUNEHTBI MPOYHOCTY ANS NuHuu AB

Ecnu pacomatpuBaeTcs nepembldka Mexay OTBEPCTUSIMU OHOTO pa3mepa, TO KO3 MULIMEHT NPOUHO-
CTU [OIMKEH BbIYUCTIATLCA U3 CEAYIOLLErO YPaBHEHUA

d
d
O3 = 1—%. (7.3-9)
)
Ecnu pasmep oTBEPCTUIA HEOAWHAKOB, TO KO DULMEHT NPOYHOCTU CNEAYET BLIYUCNATL MO CREAYIOLLie-
MY YPaBHEHUIO
(dopt * opp) CO8®

Oms = 1- > (7.3-10)
CpeaHsas BEMMYMHA HOPMANLHOMO HAMPSHKEHNSA © 4 B PAAY AOIDKHA BLIYMCIIAITLCA NO dhopmyne
1 |o,+0 G, -G, )cos2d
6y = 1792 _( 1 2) ) (7.3-11)
Oma 2 2
CpeaHas BEMMYMHA NONMEPEYHOTO HANPSHKEHUA O B pAAY AOIDKHA BLIYMCIISAATLCA NO dhopmyne
_ 0,40, ((51 —(52)0082(1)
Opg = (pm3{ P > . (7.3-12)
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CpenHss BenuuuHa HanPsHKEHWst CABUA G B NEPEMbIYKE AOIDKHA BLIYUCAATLCA N0 hopmyne
(61 - Gz)sin2<1)
2q)m3

(7.3-13)
HanpspkeHue 6, B nepembidke, B H/MM2, QOMKHO BLIMUCTISITLCS MO popMyre

Stoa+og+y(ca—cs) +40% | (7.3-14)

GJ=_

5, +%c <[o],. (7.3-15)

7.4 NMopeecku u onopbl AnA 6apadaHa kotna

Korpa B yctaHoBKkax npumeHstotcsa 6apabaHbl 60MnbLIOro AMameTpa, HO C TOHKUMKU CTEHKaMH, U Ha
MX ONOPbI UMK NOABECKN NPUXOAUTCA 3HAYMTENbLHAA HArPy3Ka, TO AN TOro YTo6bl OTBETUTHL HA BONPOC O
Heo6X0MMOCTN NPOBEAEHUA TOYHOTO PacYeTa MECTHbIX HaMPSDKEHWUM, CreAyeT BOCNONb30BATLCA ypas-
HEHneMm

IsSps Srs

o, = 0,78(LJ (""—3] <[ol,. (7.4-1)

rae F — Harpy3ka (npoaonbHas unu nonepeyHast) Ha onopbl UMK MNOABECKU, HbIOTOHbI;
I — rOPU3OHTANBLHAA NPOTSHKEHHOCTL ONOPLI MOA NPAMBLIM YINOM K 0Ci B6apatana, MM, HO He Gonee 0,87.
Ecnu no pesynsraty BbilLLENPUBEAEHHOTO YPABHEHUS] OKAXKETCS, YTO MMEET MECTO NpeBbileHWe Haj
[I0NyCKaeMbIM HanpsPKeHWeM, cneayet nepenTtu k obLyepacnpoCTpaHeHHbIM METOAAM aHanu3a, Hanpumep K
TakuM, Kakue onucatbl B [1].

7.5 HanpsixeHusi B LUITMHOPUYECKUX 00O0MOYKaX, HE CBA3AHHbIE C BHYTPEHHUM
rmgpaBrnn4yecKkuMm gaBrieHuUemMm

B pononHeHue kK 7.3 n 8.1.1 MOXXHO PacCMOTPETbL TAKXKE U APYrMe HanPsXKEeHUA.
B [1] naHbl cnocobbl pacyeTa HanpsbKeHWUi, BbiI3BaHHbIX HArpy3Kkammn Ha LryLepa u KpenneHus.

8 OTBepcTNA U NpucoeauHsieMble AeTanu B LUIIMHAPUYECKUX obevankax
6apabaHoOB, KONMEKTOPOB U 6eClIOBHLIX TPybax

MpuMedaHUue — B HaCTOSLiEM MyHKTE M3MOXEHbI NpaBuUia pacyeTa ANA OTBEPCTUA U LWTYLEPOB B LUMMUH-
Apuyeckux obedalikax. Pasmepsl AaHbl 6€3 NpUMycKoB Ha MUHYCOBEIE AOMYCKU MO TOMLMHE CTEHKM U Ha U3HOC MeTanna.

8.1 Obuwme nonoxeHus

8.1.1 Tpe6oBaHuAa no koadppuLrMeHTaM ocrnadneHnmsi OCHOBHOIO Kopnyca ¢ OTBEPCTUAMU U OT-
BETBJIEHUAMM

8.1.1.1 KoadhpmuyueHT ocnabneHuss OCHOBHOTO Kopnyca

Ons umnuHapuyeckux obevaek ¢ OTBEPCTMSIMU Had0 AobuBaTbesA, UTOObI kKOAhPuUMEHT ocnabneHus
OCHOBHOrO Kopryca Obina JOCTaTOuHbIM 328 CHET CneayioLLmX Mep:

a) TONWMHY CTEHKM ydacTka Kkopnyca, ocnabneHHOro oTBepCTUSIMU, N0 CPABHEHMIO C TOSNLUMHON CTEHKU
UUNuUHApUYECKoi obevaiikn 6e3 oTBEPCTUI CrieayeT yBenuunTb. TakoM YTOMNLUEHHbIR y4acTok o6eyaiiku gon-
XXEH UMETb NPOTSHKEHHOCTb MO MEHbLUEN Mepe /.., eCr U3MEPATb OT Kpasi OTBEPCTURA; CM. PUCYHOK 8.1.1 (B OT-
HowleHum /5 cM. 8.1.2). Ecnu nmeetcst OTBETBNEHME, ANMHA LMAWHAPUYECKOTO y4acTka OCHOBHOrO Kopnyca,
BMIIOTb A0 /II0GOT0 CMEXHOTO CThIKOBOTO LUBA, AOSHKHA YAOBETBOPSATh COOTHOLLEHUIO /g, (CM. PUCYHKN 8.1-2 1
8.1-3); unu

b) wrylepa Ha NPOTSHKEHUU [, CUUTAS OT HAPYXKHOW NOBEPXHOCTU OCHOBHOTO KOpNyca, AOMKHbI UMETb
Oonee TONCTYIO CTEHKY, YeM TpebyeTcA pacyeToM Ha BHyTpeHHee AaBneHue, npuyem 6e30THOCMTENbHO K
TOMY, UMEET 1M OCHOBHOI KOPNYC B MECTE pacnonoxeHus natpybka nog wrylepa 6onee ToncTble CTEHKU Unm
HeT (CM. pucyHku 8.1-2—8.1-4).
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CBapHOe coeAMHEeHMEe OCHOBHOrO Kopnyca ¢ OTBETBIIEHMEM AOSDKHO BbIMNOMHATHCA PABHOMPOYHLIM
WBOM, €CNK B MECTE OTBETBIEHUSA B COOTBETCTBUU C PUCYHKOM 8.1-3 MOXET UMETLCS OCTaTOYHbIN 3a30p B BEP-
WwuHe pasaenku 1,5 MM. 3TO NPaBMUIIO TAKKE MOXHO NPUMEHSATL ANA OTBETBNEHUH C dj, > 50 MM, NpUYem 10 Tex
Nnop, NoKa BbINOMHAETCH COOTHOLLEHNE Jj,/d;s < 0,2. [Ins Tex OTBETBNEHUNA, Y KOTOPbLIX diy > 50 MM U d/d; > 0,2,
OTHOLLIEHUE S,,/S,s HE AOMKHO NPEeBbILaTh eauHuly. MNpuBeaEeHHbIE NPaBUNa HENPUMEHUMBI K OTBEPCTUSAM,
NPeaycMOTPEHHBIM AN AOCTYNA U UHCMEKTUPOBAHUS.

BbITAHYTbIE LUTYLIEPA UK LUTYLIEPA C HENOSHBLIM NPOBAPOM, TO €CTb € 3a30pOM B BEPLLKMHE > 1,5 MM, KaK
3TO NOKA3aHO Ha pUcyHke 8.1-1, He AOMKHBI NPUMEHATLCA B y3nax, paboTalowmx B Auana3oHe Temneparyp
non3y4yecTu, n He AOMKHLI NOABEPraTbCA AUHAMUYECKUM Harpyskam.

OnuHa uMnuHEAPUYECKOro y4acTka wryuepa, BNAOTb 10 CTLIKOBOTO CBAPHOTO LUBa MeXay Tpy6oii u wiry-
LepoMm, AOMKHA BbITb Takowl, 4To 15, 2 S, (CM. pUCYHKN 8.1-2 1 8.1-3).

Ana wryuepos ¢ dj/d; 2 0,7, ANA KOTOPLIX AONycKaemoe HanpsbkeHue Gbino nony4eHo us R, nnu
RpO, otc» NPY pacuete cneayet 06paTutbes k 8.3.3.4. [iNsA TEX WITYLEPOB, ANst KOTOPbIX A0MYyCKaeMoe Hanpsbxe-
HUe MONy4aeTca U3 3HAYEHUI CONPOTUBIEHUA NON3Y4eCTH, 00A3aTENLHO JOIDKHbI BbINMOMHATLCS COOTHOLLIEHWE
djp/dis < 0,8 1 cooTHOWEHWNE /), > 1,4, @ TAKKE AOMKHO BLIMOMHATLCSA COOTHOLLEHUE S,y 2 S ¢ - d;/d], KOTAA
dip/dis2 0,5 (ans 1,, oM. 8.1.2, a Ana 7, CM. pUCyHOK 8.1-2).

Kak npaBuno, oco6oe BHUMaHue cneayeT obpalyatk Ha NMABHOCTb M3MEHEHUS TONLLMHBI CTEHOK. Mepe-
X0A OT OAHOW TOMNLLMHBI K APYrOi LOMKEH NPOUCX0AUTL NoA yrnoM He 6onee 30° (CM. pucyHok 8.1-2). Yeune-
HWE OTBEPCTUI 3@ CYET BHYTPEHHMX YCUNUBAIOLLMX HaKNaao0kK A0NycKaTh HE cneayer;

C) YBENNYEHMA TOMLMHbI CTEHOK B 30HaX BbICOKOM HAarpy3ku B paioHe oTBepcTus (CM. pUcyHku 8.1-5 n
8.1-6) MOXXHO AOBMTLCA KOBKOW MIN KOBKOW C NMOCIEAYIOLLIE MexaHUYeckon 00paboTKou;

d) Haknagku, aHanorm4yHble NyHKTy a) (CM. pucyHku 8.1-7 u 8.1-8).

TpeboBaHus no pasaeny 13 K yCUNEeHUsIM Takoro Tuna HENPUMEHUMBbI. YCUNUBAIOLLME HAKNAAKW A0MKHbI
NNOTHO Npuneratb K OCHOBHOMY KOPMyCy.

8.1.1.2 CneunanbHble TpeboBaHus

Ecnu oTBepcTUa AnA 4OCTYNA MW MHCNEKTUPOBAHUS UMEIOT 3MMUMNTUYECKYIO UNU 3aKPYrMEHHYI0 dhop-
Mbl, TO HE CreAyeT 4oNnycKaTb, YTOObl OTHOLLEHKUE AMMHbI GOMbLUION OCK K ANUHE Manou npesbiwano 1,5. Ans
AMNUNTUHECKNX NN 3aKPYrMeHHbIX OTBepCTVIVI B LMWNNHAPUYECKNX obevarikax MMEHHO MX pasmMep BaoNb OCHU
obevaliku cnegyeTt NpuHUMaTh B AarbHERLMX pacyetax 3a AuameTp (B OTHOLLEHUW KOCO nayLmux natpyokos
cm. 8.3.3.3).

B npoueaype pacyeTta caenaHo AonyLeHne, YTo B 30Hax nepexoaa nosepxHocTh!) AomkHa GuITh B OC-
HOBHOM cBOGOAHA OT Haape3oB. OCTpPbIE YrNbl HEOBX0AUMO CKPYITATh, YTOOLI Nepexoa Nony4nncs NNaBHbIM.

OTBepcTuA cneayer pacnonararb Ha JOCTaTOMHOM PaCCTOSAHWM OT CBaPHbIX LUBOB (MPOAONbHLIX CBap-
HbIX LLUBOB W LUBOB MO OKPY>XHOCTK) HA OCHOBHOM KOpnyce. PaccTosiHue cuMTaeTcs A0CTaTOuHbIM, €CNU BHeL-
HAS KPOMKA OTBETBIEHMUSA, LUTYLepa UMW NPUBAPEHHOIO YCUITUMBAIOLLErO 3MeMEHTa KOHCTPYKLMKU NPU YCNOBUMU,
YTO TOMLLUMHA CTEHKM OCHOBHOTO KOpNyca S,; < 25 MM, OTCTOMT OT KPOMKK YNOMSIHYTOrO LUBA Ha 2S,g, @ Npu
TOMNLWUHE CTEHKM OCHOBHOTO KOPMyca S,g > 25 MM 3TO paCcCTOSHWUE AOMKHO COCTaBMATL 50 MM.

MexaHunyeckas obpaboTka OTBEPCTUI, NPOXOASALLMX CKBO3b NMPOAOINbHbIE CBAPHbIE LUBLI U CKBO3b LUBbI
Mo OKPY>XHOCTM Ha BapabaHax u konnekropax, gonycruma. lMpu 3ToM OHa AoImkHa 06ecneunBaTh TaKOe COCTOAHME
KaHana oTeepcTusi, YToObl KPOMKa OCHOBHOIO LLBA C YMNOTHEHWEM OCTaBanachb YUCTON, Npu4em nocne 06-
paboTKM yNOMSAHYTas KPOMKaA OCHOBHOIO LUBA C YNNOTHEHUEM NOANEXUT NPOBEPKE METOA4AMU HEpa3spyLuato-
LLIEro KOHTPONS B COOTBETCTBUU C YCTAHOBMEHHbIM cTaHgapToM. Kpome Toro, Heo6xoaumo uMmeTb B BUAY, YTO
CBapHOW LLOB nepecekaeTcs naTpybkom, NPOXoAsiLMM CKBO3b HEro. M03TOMY OCHOBHOM LLIOB C YNAIOTHEHUEM
B TOM MECTe, rae NpoxoauT 3TOoT natpybok/oTBepcTue, OMKeH ObiTh 3awnudoBaH 10 OTCYTCTBUSA Kakux Obl
TO HU ObINO HAAPEe30B.

BHyTpeHHue Kpomku natpyOka/oTBepcTus B bapabaHe cneayer CKpyrnsaTb paguycom 6onbwmvM 3 Mm, 3a
UCKMIOYEHNEM TEX OTBEPCTUI, KOTOPbIE CBSI3aHbI C pa3BanbLOBaHHbIMKU TPyGaMu.

8.1.1.3 BbITAHYTbIE LWUTYLEpPa

BbITSHYTbIE WITYLIEpa AONYCKAKOTCA, TOMBKO €Cnn ANA HUX BbINOMHAETCA COOTHOLLEeHUe d;/d;s < 0,8.
Ecnu Takme wryuepa no ycnoBusaM SKCMnyaTauuu OKa3sbiBalOTCA NOA BO3AEWCTBMEM HaNpsHKEHWUI nonsyde-
CTW, TO YCNOBUE ANA HUX JONXHO ObITb YXECTOUEHO A0 d;/dis < 0,7.

KoadpmumeHT NpoYHOCTH @, ANA pacyeToB HaJ0 BbIGUPaThL B COOTBETCTBUM C 8.1.4.3.

1) PaccmatpuBaeMble cBapHble COSANHEHNS [JOMKHBI BbITb B OCHOBHOM CBOGOAHBLIMU OT Hafpe3oB, €cr OHWU CBO-
60AHBI OT NOApe3aloLLMX U OT YCaAOUHLIX KaHABOK (BOrHYTOCTb 0GpaTHOW CTOPOHLI WBa), B Tex npepenax, kotopbie 3a-
patotca B FOCT P 55682.6.
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BeITAHYTbIE LWITYLIEPA, KOTOPbIE pacCyUTaHbl C YYETOM ANUTENbHON NPOYHOCTU, AOMKHbI COOTBETCTBO-
BaTb NonoXxeHusam 8.1.4 4.

8.1.1.4 LlencHOKOBaHLIE WTYyLEpPaA

OrpaHu4yeHusi, 0 KOTOPbIX FOBOPUIOCH BbIlLE, B CBA3WU C BbITAHYTbIMK LUTYLIEPAMMU, HEMPUMEHUMbI K
LieNbHOKOBaHbIM LUTYLIepaM B COOTBETCTBUMM C pucyHkamu 8.1-5 n 8.1-6, Ha KOTOPbIX BUAHO, YTO TONLMHA
marepuana Bceraa MOXeT ObiTb YBENUYEHa.

8.1.1.5 KoHnueckue nepexoabl

CeyeHnst KOHUYEeCKUX hnaHuUeB 1 CKPYrMeHHbIX OTBEPCTUI NMPU pacyeTax crieayet 3aMeHsATb Ha CeYeHUst
paBHOM NfoLiaamn, B COOTBETCTBMM C PUCYHKOM 8.1-9.

8.1.1.6 BeapeHHble naTpybku

BHyTpeHHUII AnameTp LTyLepa He AOMMKEH NpeBbILIaTb OAHON TPETU OT BHYTPEHHEro anamerpa obe-
Yarku.

|lrS|®d|s1

I
<30°

NN

©w @
A 2| 8
Q| 8

\ ! ! [

PucyHok 8.1-1 — YcuneHue 3a c4eT yBeNUUYEHUS TOMLWUHBLI CTEHOK
OCHOBHOrO KOpryca ¢ 0TBEPCTUAMM

@d,,
ddy,

<30°

N\
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N N \\
\
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)

PucyHok 8.1-2 — YcuneHue obevaiiku LWTyLEpOM,
BBapEeHHLIM C MOMHbLIM MponnaeneHneM
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1 — ocTaTouHbIV 3a30p B BEPLUMHE pa3desiku
PucyHok 8.1-3 — Ycunenue npuBapeHHbIM WTYLEPOM
lI’S @d,b : sfb
Ar
£
~3 mﬂ
\\\ NNNNANY
2l 8
-+3T|o
\ SRR

PucyHok 8.1-4 — YcurneHue LUTYLEepOM, NPUBAPEHHBIM K BLITSIHYTOMY LUTYLIEPY OCHOBHOIO Koprnyca
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PucyHok 8.1-5 — LLiITaMnoBaHo-KoBaHbIi WTYyLep
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PucyHok 8.1-8 — TpONHWK, KOBaHHbLINA U3 CMSOLIHOMO MaTtepuana,

Bnocnegcremm paccsepneHHbM 1 OOTOUEHHbIN

2d;g

)

> s,

]
|
/
%

4

04

a)

PucyHok 8.1-8 — OTBepcTuA ¢ yeunusatoLlein Haknagkoi 1 NofHbIM NpoBapomM,
C BBapMBaHWEM W HaBapuBaHWeM LUTYLepa [CBapHbIe LWBLI a) U b) nokasaHbl
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\
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ANS UUNUHAPUYECKUX 060rI0MeK ¢ JOCTYNOM U3HYTpU]
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7, :
7 - 8
Ap
PucyHok 8.1-9 — LLITyuep ¢ KOHUYEeCKMMM NepexofiaMn U CBapHLIMU YITOBLIMU LUBaMU

8.1.2 KomneHcupyowasn anuHa wryuepa ana pacyeToB yKpensieHus oTBepcTua

YToObl paccyuTaTb YKPEnnsaoLyo NnoLwaab Wrylepa no meroay npubnuxeHui, kak onucaHo B 8.2, u
ANA pacyeToB OAUHOYHBIX LUTYLUEPOB M psaa LUTYLEPOB, ONUCaHHbIX B 8.3, TpebyeTcsA 3HaTb KOMMEHCUPYIO-
LLYIO BbICOTY LUTYLiEPa, KOTOPYIO Creayer UCMorb30BaTh Ast yKpensieHusl OCHOBHOIO Kopryca.

[Onsa KOHCTPYKUMIA CM. pUCYHKM 8.1-1—8.1-3.

(dis +Srs)srs

I, =min , 8.1-1)

Is1

ANsi onpeaeneHus /oy CM. pucyHku 8.1-1—8.1-3.

[Ana Tex Wryuepos, y KOTOpbIX y = 45°, cm. pucyHkn 8.1-1 u 8.1-2.
N CA S E =
Ly, =min ! ™% Ans HapY)KHOW NOBEPXHOCTH, 8.1-2)
I
0.5 (dib sm)sm -

i Min ANA BHYTPEHHEN NOBEPXHOCTH. (8.1-3)

[ns otBepcTuin 6e3 WTyLepoB BenuumuHa 7,, He paccUnNTLIBaETCA.

8.1.3 MNpu3HakK TOoro, YTo OTBEPCTUE OAUHOYHOE

OtBepcTne B pAay OTBEPCTUI cnegyer paccmaTpuBaTh Kak O4MHOYHOE, €CNU PacCToOsHNE Mexay LeH-
Tpamu CoceaHUX OTBEPCTUN, tc'J B COOTBETCTBUU C PUCYHKOM 8.3-3 0TBEYaEeT cneayoLemMy COOTHOLLEHUIO

g d,
ty 2 [%wusm]/sin\{q + (%+ s,bzl/ SiNY, +2,/(djg + Sy )Sys- (8.1-4)

[ns oTBepcTuin 6es WTyuepos s , = 0 1y = 90°.

8.1.4 TpeGoBaHUA K pacyeTy WTYLEpPOB

8.1.4.1 OCHOBHOI KOPNYC, AONYCKAEMbIE HanpPsXXEHUA KOTOPOro MeHbLUEe AOMYyCKaeMbIX HanpsiKeHWU
wryuepa

Ecnu B cocTas 0CHOBHOIO KOpRyca, LUTYLEPOB U KOHCTPYKTUBHBIX 9NIEMEHTOB YCUIIEHUSA BXOAAT MaTepu-
ansl, 4N KOTOPbIX AOMYCKaeMble HaNPSXKEHNA PasNUYHbI, U €CNU JO0NYCKaeMoe HanpshxeHme Ans OCHOBHOIO
kopnyca [c]s ABNAETCA HaUMEHbLUMM 130 BCEX YNOMSIHYTbIX B HACTOALLIEM MYHKTE [ONYCKaeMblX HANPsXXeHWUN,
TO UMEHHO 3TO 3Ha4YeHWe cneayeT UCMOonbL30BaTh ANA pacdeTa No BCEM Marepuanam KOHCTPYKTUBHLIX aMe-
MEHTOB YCUIIEHWA W LUTYLIEPOB.

8.1.4.2 lWtyuepa unu ycunueawowme Haknagku, B KOTOPbIX AOMNYCKAEMbIE HANPSXKEHUA MEHbLUE A0ny-
CKaeMbIX Hanpsi>keHui OCHOBHOIO Koprnyca

Ecnu B cocTas WwTyLepoB unv ycunuearoLLMX Haknagok BXOAUT matepuan, Ans KOToporo Aonyckaemble

HanpsXXeHua o, nNn ¢,, COOTBETCTBEHHO MEHbLUE, YEM JONYyCKaeMoe Hanpsh>XeHne ansg oCHOBHOIO Kopnyca o,
b P s

21



FOCT P 55682.3—2017

TO MMEHHO 3TO PAC4ETHOE HaNPSXEHUE G, UNN G, COOTBETCTBEHHO CrneayeT ucnonb3osare Npu pacyerax u
npu NOACTaHOBKE B YpaBHEHUS1, COOTBETCTBYIOLLUME pacCMaTpUBaEeMOi CuTyauum.

8.1.4.3 BbITAHYTbIE WITYLEPA

Ecnu B KOHCTPYKLMM UMEIOTCA BbITAHYThIE LWTYLEpa (CM. pucyHku 8.1-4 n 8.1-5), T0 koadhcpuumneHT npou-
HOCTU AN OAWHOYHBIX LUTYLIEPOB PacCUUTLIBAETCS, KaK ANst O0bIYHbIX LUTYLEPOB (CM. pUCYHOK 8.1-3) Ge3orT-
HOCUTENLHO K hOpMe, NPK ITOM KOIDPULNEHT NPOYHOCTHN @, CIIEAYET YMHONMUTL Ha 0,9.

8.1.4.4 BbITAHYTbIE LWITYLIEpa B AWana3oHe Mon3yyecTu

B TOM cnyyae, Koraa BbITSHyTbIE LWTYLepa (CM. pucyHok 8.1-4) aormkHbl paGoTaTte B AuManasoHe nonay-
YEeCTU, BEMUYUHY ANUTENBHON NPOYHOCTU, NOACTABMSEMYIO B YPaBHEHUS NMPU pacyeTax, cneayer yMHOXaTb
Ha 0,9.

8.1.4.5 OcoO6blit cnyyaii

BHyTpenHuin anameTp d;, natpybka crieayeT UCrnonb30BaTh B pacyeTax, Aaxe eCnn AnameTp oTBepcTUst
d B OCHOBHOM KOPMyCe MeHblLe, 4em d;, (CM. pUcyHok 8.1-3).

8.1.5 TpeboBaHuA Kk pacyeTy yCUNUMBaKLWMNX HAKNAAoK

8.1.5.1 OBLume nonoxeHust

Yeunusarowue Haknagku He crnefyer MCronb30BaTh TaMm, rae eCTb ONACHOCTb NOABMNEHUS KOPPO3UU UNU
OKUCINEHUSA, UMN TaMm, A€ MOXET BO3HUKHYTb B0OnbLIOI nepenag Temneparyp no TonwmHe obevanku. Yeunu-
BalOLLME HaKNaaKu He A0NYCKaeTea Takke NPUMEHATb Ha BHYTPEHHUX NOBEPXHOCTAX pe3epByapos.

8.1.5.2 Haknapgku, Koraa OCHOBHas Harpyaka — ruapasnuyeckoe faBreHne

Ecnu Haknaaka ucnonb3yeTcs Ans YCUSIeHMA y3na CBapku Unu OTBEPCTUA, TO NPU 3TOM 06A3aTeNbHO
cobniogeHne crneaylowmx yCnosuin. YcunueatoLwme Haknagku cneayer NpUMeHAThb TONbKO Tam, rae pac4yer-
Hada Temneparypa Huxe 250 °C, ux Hemnb3A yCTaHaBNMBAaTh Ha TaKUX yyacTkax, rae 0XXmaaeTca umknuyeckas
CMEeHa MexaHW4eCKUX MU TENNOBLIX HArpy3ok. B npunoxenuun B pacuyera ana takoro cnyyas Het. Takoe
yCUNEHWE MOYTU HE OKA3bIBAET BMUSIHUS HA CONPOTUBIIEHUE U3rmbaioemy MOMEHTY, AeNCTBYIOLLEMY Ha
wTyuep:

a) oTHoLeHue d,/d;; AnameTpa OTBETBREHNS K AUaMETPY UMNUHAPUYECKON 06euankn He A0MKHO npe-
BbILLATb 1/4, €CNK TONBLKO B MHOM Cry4ae He NpuBeAeHO 0GOCHOBLIBAIOLLUX A0KA3ATENLCTB — 3KCMEPUMEH-
TanbHbIX UMK B pesynesTare ruapasnuyeckoro UCMbLITaHUA B COOTBETCTBUM C pasnenom 12;

b) WwmpuHa ycunuealowwei Haknaakn He J0MmkHa ObiTh MEHbLLE, Yem [, /2, rae [, — KOMNeHcupyioLan
AnuHa obevaikn. KomneHeupyowas wmpuHa (pucyHkm 8.1-7 n 8.1-8), paccmarpusaemas B 8.3.3.3, He Aomxk-
Ha npesbIWaTh /,, = /;

C) TOMLLMHA HaKNnaaku S;p HE BODKHA ObITb 60nbLUEe 40 MM UMK e AeNCTBUTENbHON TONLLMHbI 06evanku,
, B 3aBUCUMOCTHM OT TOrO, Kakoe U3 3HA4YEHUN MEHbLLE;

d) TOnMHA HAKNaAKN JOMKHA ObITh HE MEHbLLE, YeM S, /4 , HO 1 He GonbLue 40 MM, Tae S, — TOonLMHA
obeuariku;

€) BbIMOSIHEHNE CBapPHLIX LUBOB AOMKHO ObITb TaKMM, Kak 3TO MOKa3aHO Ha pUCyHKe 8.1-7 Unu puUcyH-
ke 8.1-8.

Haknagka gomkHa nnoTHO npuneratb kK o6evanke.

8.1.5.3 MNpwn otcyTcTBUM HEOBXOAUMOCTM KOMNEHCUPOBATL AENCTBUE TMAPABANYECKOrO AaBNeHNUs

Ecnu ycunusaiowme HaknagkyM MCNonb3yloTCA Ha TakUxX yyacTkax, rae 4eicTBue ruipaBnm4eckoro AaB-
NEHUs1 He CKa3bIBAETCHA, HaNPUMep TakuX, Kak MECTO NPUCOEANHEHUST OMOPbLI UMM TEXHOMNOTMYECKON OCHACTKM
TaM, rae OXnparTcsl YpeaMepHble MECTHbIE HanpshkeHus B obevarike 6apabaHa, TpeboBanus 8.1.5.2 Tepsior
cuny.

Srs

KaTeT yrnoBoro cBapHOro LUBa Ansi IPMBapKu Haknagku k obevaike He forkeH ObiTe GOnbLUe TONLLMHbI
BapabaHa s,

8.1.5.4 Pa3srpy3ouHble 0TBEPCTUSA

Koraa ycunusaioLume Haknagku nogorHaHbl, B HUX 40 NPUBapKU HEOOX0aMMO npogenaTh pasrpy3oudHble
OTBEPCTUSA BO U3BEXKaHUe CKOMMEeHUs ra3oB, BbIAENSAOLLMXCA BO BPeMs CBAPKM.

8.2 KoacppuumeHT npoYHOCTU, paCCYUTAHHBIN annpoKCUMaLMeEN, U MAaKCUMArIbHbLIW AuameTp
HeYKpPensieHHOro oTBepPCTUsA

8.2.1 O6wue nonoxeHus

ToYHblE peLLeHuMA nonyyaTes u3 ypaBHeHui no 8.3.3 1 8.3.4. B 10 ke Bpemsi ucnonbL3oBaHue Ans pac-
4YeToB ypaBHEHUI No 8.2.3 u 8.2.4, 3a uCKNOYEHNEM ypaBHeHUA (8.2-3), MOXET oka3aTtbcs bonee TpaguumuoH-
HbIM cnocoBoM pac4veTta, ecnu HUKaKue YCUNeHus LITyLepa He NpUHMMaTh BO BHUMAaHHUeE.
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8.2.2 lonycTUMbIN KOI((PULIMEHT NPOYHOCTUM U MaKCUManbHbIW OUaMETP HeYKpPensieHHOro oT-
BepcTua

TpchEpopmaumeﬁ ypaBHeHusi (7.2-1) MOXHO paccuMTaTb LONYCTUMbIA KOIPMULMEHT NPOYHOCTU @,
MO NPUHSTON TONLLMHE OCHOBHOTO KOPNYyCa S,q

Pc 'dis
Parr = —(2[ ] - ) . 8.2-1)
Gls = Pc) Srs

[ns aToro koapchUUMeHTa NPOYHOCTM MOXHO PaCcCUUTaTb HAaNGONbLUNIA HAPYXXHLIA ANAMETP d,, LUTYLIE-

pa ans cnyyas, korga CteHka obevaiiku onxHa NpoTUBOCTOATb TOMbKO BHYTPEHHEMY AaBIEHUI0

I
dop.max = 2{(P’s —ls ] (8.2-2)

all

[nsa Takoi cutyauun cpegHee 3Ha4yeHWe JONyCKaemoro HanpsKeHUs o, [OMKHO PaBHATLCA JOMycKae-
MOMY HamnpsHKEHNIO G4 ANA OCHOBHOIO Kopnyca.
8.2.3 OguHOYHLIe OTBEPCTUA
YpaBHEHMS 3TOr0 NyHKTa creayet NpUMeHATb TONBKO ANA PacyeToB OAMHOYHbLIX OTBEPCTUI UMK, ECMKN
umeertcs 6onbLue 0AHOrO OTBEPCTUS, UCNOMb30BaTh TOMbLKO ypaBHeHue (8.1-4). B Tex crniyyasx, koraa uMmeetcs
fonbLue 04HOro OTBEPCTUSA, a ypaBHeHUE (8.1-4) NpUMEHsITb Henb3s, cneayet obpaTuTbes k 8.2.4.
B uunuHapuyeckon obevarike AOMYCTUMbI OAMHOYHbIE OTBEPCTUS AnameTpoM d Ge3 youneHusi, ecnu
BbIMOJIHAETCA COOTHOLLUEHNE
d<0,14-/,, (8.2-3)
1 COOTHOLLUEHUEe
S, £0,1-d g, 8.2-4)

rae /,; cnefyer paccyMThIBaTh B COOTBETCTBUM C NONOXEHUAMU 8.1.2.

CooTHoweHus (8.2-3) u (8.2-4) cnefyeT NPUMEHSATb KaK Ans CKBO3HbIX, TAK U AN HECKBO3HbIX OTBEp-
CTUI, Jaxe ecnu U3 ypaBHeHui (8.2-6), (8.2-11) unun n3 6onee To4HbIX ypaBHeHui no 8.3.3 cneayert, yuto ava-
MeTp d AomkeH GbiTb MEHbLLE, YEM MO COOTHOLLEHUIO (8.2-3).

Ecnu Tpy6a ¢ Hapy>HbIM AUaMeTpoM d,, COEANHAETCA C OTBEPCTUEM (CM. PUCYHOK 8.2-1) U TonwmHa
CTEHKM 3TOVi TPYOBI S, BbIGPaHa U3 pacyeTa Ha BHYTPEHHEE AaBNEHUE, TO KOIHPULINEHT NPOYHOCTU @, 3TOTO
OTBEPCTUS, CAENaHHOIO B OCHOBHOM KOpnyce, cneayer paccuMTbiBath No hopmyne

Op =20y [(2s +d p)- (8.2-5)
@d,,
-
Sb
N

1)

PucyHok 8.2-1 — CoegnHeHmne Tpybbl ¢ OCHOBHBIM KOPIYCOM

2( 2%

Ecrnu auametp d;g 1 TONLLMHA CTEHKU S, OCHOBHOTO KOpIyca onpeeneHbl 3apaHee, TorAa OANHOYHOe
0TBEpCTUE AN TPYObl MOXKET UMETb MAKCUMANbHbIA JUAMETP TONBKO d,p.

d,, <2/ [2;_'8 (@—%J—q. (8.2-6)

c
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Ecnu B oTBEpCTUE BCTaBNSIETCA pa3BanbLoBaHHas Tpyba (CM. pucyHok 8.2-2) unu Tpyba, KoTopas BCcras-
NAETCA U CBAPMBAETCA 3aTEM LUBOM C MOSHLIM NPOBapoOM, Toraa B ypaBHeHuax (8.2-5) unu (8.2- 6) Bmecto
Anametpa d,, cnefyer noACcTaBnATb AnaMeTp d OTBEPCTUS B OCHOBHOM Kopryce Ans Tpyobl.

ad
Dd,p

N T N

N
N

i
| [

PucyHok 8.2-2 — Pa3BanbLoBaHHasa Tpyba

B Tex cnyvasx, koraa MUMeeTcs 0TBEpCTUE CO CTYMeHYaTo YMEHbLUAILWUMCA AUaMeTPOM, TO €CTb AnS
pa3BanbLOBaHHbIX TPYO, B COOTBETCTBUM C PUCYHKOM 8.2-3, Toraa B pacdeTtax kosddpuumeHTa npouHOCTH
(8.2-5) BmecTO d,;, Crieqyert UCnonbL30BaTh SKBUBANEHTHLIA ANAMETP

Cdyh+d(sg-hy)

d:-)KBVIB. - (8.2-7)
sf'S
@d,
ad
\ | X
N r /} “
a
- - - el
\ ‘L
MpumMmevyaHune — HyxHoro Npodunsa OTBEPCTUSA MOXHO J0OUTLCA Nbo obpaboTkoi obevaiikn CHapyXu, Kak

noKasaHo Ha pUCYHKe, NGO U3HYTPMU.

PucyHok 8.2-3 — lNMpodunb oTBEpCTUA 4N pas3BanbLoBaHHLIX TPyO

Mpo4HOCTL GyneT [OCTATOYHON, €CriM 3KBMBANEHTHbLIN AWameTp He NPeBocxoauT npeaena ana d,,
n3 (8.2-6).

Kpowme T0ro, HeoGxoamumo, 4ToObl YAOBNETBOPSANUCH CrieayloLume YCroBUS:

a) ecnm uMmeertca bonbLue Yem OAHO OTBEPCTUE, HEOBXOAMMO MOSTHOCTLIO YAOBNETBOPUTL TpeboBaHu-
AM, HanaraemblM ypasHeHueMm (8.2-13). BenuuuHbl nnow@aaen MOXXHO onpeaennTb No aHanormm ¢ pUCyH-
Kkom 8.3-3;

b) ocTaTtoyHas TonuMHa B 4aCTU OTBEPCTUA, NPeAHA3HAYEHHOW AN BanbLIOBKW, AOMKHA ObITb HE MEHb-
LIen, Yem
Pe

o],

p
$,s—hy > 0,650, . (8.2-9)

(o],

$,c —h; > 0,4d, (8.2-8)

24



FOCT P 55682.3—2017

C) KPOMKa OTBEPCTUSI AOMKHA ObITb CKPYrNeHa, kak NokazaHo Ha pucyHkax 8.2-3 u 8.2-4.

@d,

N
]

_c-ﬂ
\ s

M puMedyaHue — HeckBo3Hble OTBEpPCTUA MOTYT ObITb BbINONHEHBLI Kak ¢ Hapy)KHOVI CTOPOHbI o6eqa17||(|/|, Kak
NoKa3aHo, Tak U ¢ BHyTpeHHeVI.

PucyHok 8.2-4 — HeckBo3Hoe oTBepcTUe

Mpn HanU4uM HECKBO3HLIX OTBEPCTUI (CM. PUCYHOK 8.2-4) BMECTO d,, Npu pacyetax koadduLmeHTa
NPOYHOCTKM NO (8.2-5) cnegyeT UCNosb30BaTh SKBUBANEHTHLIN AMaMETP

SKBMB. — : (8.2-10)

Wtak, 4onycTUMbIN AWAMETP AN OTBEPCTUS BbIYUCNAETCS MO COOTHOLLEHUIO

d :M Z'S_fs @_1 1l (8.2-11)
1 h d 2
1 is ps

Kpome TOro, 0TBEPCTUA CO CTYMEHYATO YMEHbLUAIOLMMCA ANAMETPOM, KaK NOKa3aHO Ha pUcyHke 8.2-3,
JOMKHbI YAOBNETBOPATHL TpeboBaHMAM MYHKTOB a), b) u ¢).

8.2.4 Pap oTBepcTUi

Ecnm oTBepcTus pacnonaraioTcs Tak, YTo pacCTosiHue Mexay UX LIEHTPamMu £y, He YI0BNeTBOPSeT Tpe-
GoBaHuio 8.1.3, 1 K 3TUM OTBEPCTUAM MOACOEANHEHBI TPYObI, BHELLHWI JMAMETP KOTOPLIX paBeH d,, npuyem
TPyGbl paccuuTaHbl TOMLKO HA BHYTPEHHEE AABMNEHUE U X TOMLMHA PABHA S, TO KOSPDULIMEHT NPOYHOCTH
ANs paga WTyLepoB ONPeAenseTcs u3 CnefyoLlmx ypaBHEHNN:

2-(ty ~dop)
[} ob
= 8.2-12
Pm (1+cos2 (D)~t¢ ( )
TO eCTb ANA NPOAOSLHOrO Wwara fy (npu & = 0) umetot
t,—d
Om o) (8.2-13)

fo

Ecnu BHeLwWwHKe guameTpsl TpyO psAaa WTyLepoB OTNUYaTes Mexay cobo, To cneyeT BOCNONb30BaTb-
€l COOTHOLUEHUEM

d, +d
dcb — ob1 ob2 ] (82_14)
2

BmecTo pacyeTtoB npubnvkeHnem, UCnonb30BaHHLIX B HACTOSALLEM MYHKTE, MOXHO BOCMONb30BATLCA
ypaBHeHusiMu no 8.3 .4.

Ecnu umeloTcsi HeCKBO3HbIE OTBEPCTUS (CM. PUCYHOK 8.2-4), TO BMECTO AWameTpoB d,,, d,pq, dopo
MOXHO WUCMONb30BaTh IKBUBANEHTHbIN AnameTtp d, 13 ypaBHeHus (8.2-10), kak 310 0ObIYHO NPAKTUKY-
ercs.

KBUB.

25



FOCT P 55682.3—2017

8.3 Pacuet oTBEpCTHil, OTBOAOB U WITYLIEPOB B LIUSIMHAPUYECKNX 060104KaX
(k03adppULIMEHT NPOYHOCTH U yCUNeHue)

8.3.1 CumBonbl

B pononHeHue k cumBonam, nepevncneHHbiM B Tabnuue 4-1 FOCT P EH 12952-1, cneayeT nonb3oBarb-
Csl CUMBONamMu, NokasaHHbIMKU Ha pucyHkax 8.3-1—8.3-5.

8.3.2 TpeGoBaHUA NO NPUMEHEHUIO

8.3.2.1 OtBepcTus

Mpaeuna, ykasaHHbie B 8.3.3 1 8.3.4, cneayer cuntaTe UMEIOLLMMU CUNY TONLKO ANSt KPYrAbIX, 9Nun-
TUYECKUX 1 OBarnbHbIx!) OTBEPCTMIA M LITYLIEPOB (B TOM YMCHE M ANS KOCO PAaCMONOXEHHBIX LUTYLIEPOB), pas-
MELLEHHbIX MOOAUHOYKE UMK rpynnamy Ha UMIMHAPUYECKNX 060MO0YKax, MPU YCNOBWUM, YTO BbIMOMHEHbI Cne-
AyloLme NonoXeHus:

a) AnA OTBEPCTMIA U LITYLIEPOB, NEPNEHANKYISIPHBIX MO OTHOLLEHMIO K 000n0ouKe:

- OTHOLLEHNE BONbLUON OCU HEKPYITIOro OTBEPCTUS K Maroi ero OCU He NpeBbILLaeT 2;

b) Ans KOCO MAYLWUX LUTYLIEPOB:

- WUTYUEep B CEYEHUU KPYITbIA, U YIONn MEXAy €ro OCbio U NEPNEeHAUKYNSAPOM K MOBEPXHOCTU 06evanku
He npeBbllLaeT 45°;

C) ANA BCEX LUTYLEPOB:

- MakcumMarlnbHble CUJIbl © MOMEHThI, }J,el7ICTByPOUJ,VIe Ha 3TU LUTyLepa, HEBEITUKU. B Takom cny4vae ana
NpoBeAEeHWA pacdeTa U COCTaBIEHNA 3aKIYEHWA O JOMYCTUMOCTU PE3YNLTUPYIOLLMX HANPSHXKEHUW cneayeT
NPUMEHATL [1].

B pacueTax cnegyert Ucnonb3oBarb BHYTPEHHUI AUAMETD WTyLepa d;,, AaXe eCnu AMameTp 0TBEPCTUA
d B OCHOBHOM KOpnyce MeHbLue, Yem d;,.

[na coeamHeHuii iTyuepa ¢ KOpnycom ¢ OCTATOUHbIM 3a30POM B BEPLUMHE pa3fernku noa csapky 60nb-
WwuM, 4yem 1,5 MM, Unu ANg LWTYLEPOB, BBAPEHHBIX U CBAPEHHbIX TONbKO NIIOTHLIM LLUBOM (TO €CTb C Henpo-
BapoM), CriegyeT NPoBOAMTL TAKOW Xe pacyeT, kKak u Ang oteepctus 6es wryuepa. Obnactu 6nu3 oTtBepcTus
noa Tpyoy, B KOTOPLIX AEWCTBYET AABMEHNE, HAA0 pacCMaTpPUBaTb TOXE, 3a UCKITIOYEHUEM TEX CINy4aes, Koraa
Tpyba BBapuMBaeTCs, MPUYEM LLUBOM C YNIIOTHEHWEM NO BHYTPEHHEN MOBEPXHOCTM.

8.3.2.2 OtBOAbI

Mpu pacyeTe 0TBOAOB A0SKHbLI ObITb YYTEHbI CAEAYIOLME MOMEHTbI:

a) CnocoBHOCTb MPOTMBOCTOSATL PACYETHOMY AaBneHuto. [AnA 3TOr0 MUHMMAanbHas TONWMHA OTBOAA
JOIMKHA PaccYUTLIBATLCA NO pasaeny 11;

b) Tpe6GoBaHMA K KOMNEHCUPYIOLLMM CNOCOBHOCTAM OCHOBHOI 06evaiiku, KOTOpble Haao onpeaensTb
AN UMNUHAPUYECKO 06onoudku B cootBeTcTBuM € 8.3.3 unu 8.3 4;

C) cNoCOBHOCTb NPOTMBOCTOATL BHELUHWUM HArpy3kam OT NPUCOEANHEHHBIX TPYG UK WHBIX 9NEeMEeHTOB.
B nobom cnyyae TONWMHA CTEHKM OTBOAA HE A0MKHA OblTh MEHbLLIE, Yem 3T cneayeT us 8.3.3.1;

d) MuHUMAanbHasA ToNLLMHA 0TBOAA S, Ge3 NpGaBoK He AOMKHA GbITb MeHbLLE, YeM Tpebyemasn TonLwm-
Ha 0TBO/A, ONPE/IENEHHAn B COOTBETCTBMM C ypaBHEHUEM (8.3-1) (CM. HIDKE), B KOTOPOM d,, — 3TO BHELLHW
Aunamertp otBoga (Mm). TpeGoBaHUst 3TOr0 NOANYHKTA HE CneayeT NPUMEHATL K y4acTkam TPy noBepxHoOCTEN
HarpeBa, NPUCOEANHAEMbIM K LUTYLIEpaMm.

S, =0,015-d,, +3,2. (8.3-1)

1) OBanbHble OTBEPCTMS — 3TO Takue OTBEPCTUS], KOTOPLIE He ABMAIOTCS HU KPYIFIbIMU, HU SMANATUHECKUMU N Bbl-
NOMHSIOTCS C NPUMEHEHNEM ABYX PaauycoB, YTOOLI B UTOre NONYYMIoch OBanbHOe OTBEPCTUE, Y KOToporo Gonbluas ocb
He paBHa Manoii ocu.
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PucyHok 8.3-1 — Ontopa Harpy3ok Ans LunuHapru4eckoin obomnovku
C KOCBIM LUTYLIEpOM U YKpennstoLei HaknagKkon
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MpumedyaHue — LTpuxoBka n nogpobHoe UsobpaxkeHne CBapHOro LBa B 30He X OnyLLeHbI.

PucyHok 8.3-2 — 3ntopa Harpy3ok Ans UunuHapu4eckon obonovku
C HepajmnarnbHbIM WTYLEpoM
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PucyHok 8.3-3 — 3ntopa Harpysku Ans UMNnHApUYecko obedaiiki ¢ psgoM OTBEPCTUN,
pacnosoXeHHbIX Mo NUHUK, UAYLLe nog yriom @ kK ocu obevariku

Lal

(-\'Z\'ts

MpumevyaHne — vy =45° y, 245° rge y — yron Mexay ocblo LWITyLiepa n ockbio obevanku

PucyHok 8.3-4 — 3ntopa Harpy3ok Ans LunuHgpudeckoil obeqaitkm ¢ nornepeyHbliM psgoM LTYLEPOB,
HanpaBneHHbIX Nof YrIoM K paguycy obevainku
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PucyHok 8.3-5 — 3ntopa Harpy3ok gnsa Y-obpasHbelx passuniok

8.3.3 PacyeT AnsA oOMHOYHbIX OTBEPCTUM CO WITYLEpaMm

8.3.3.1 O6Lwme nonoxenus

TonumHa 06e4aniku S,g ¥ TONLLIMHA LUTYLIEPA S,y HE AOMKHbI ObITh MEHBLUE, YEM PaCCHUTaHHbIE AN @ =1,
B COOTBETCTBUM C 7.2.

8.3.3.2 OaMHOYHBbIE OTBEPCTUA C BEPTUKANbHbIM LUTYLIEPOM

8.3.3.2.1 [Ina oAMHOYHbIX OTBEPCTUIA CO LUTYLEPOM, NepneHanKynspHbiM obonodyke, 6e3 yyera ycune-
HWU4, crieyeT TakKe NPUHUMAaTL BO BHUMaHue nonoxexHusa 8.3.3.4 n 8.3.3.5.

8.3.3.2.2 Ecnn cnpaseanueo crieayioLee cooTHoweHue!)

A 1 ]
P
6y = Ps| —2—+ |<[o],, (8.3-2)
a s [A,s +A, 2 s
TO AN KO3 PULMEHTa NPOYHOCTN AOMKHO BbITb cpaBeanneo cootHowewnune')
d.
¢ =5 (Als Afb) <1. (8.3-3)
Sy Ap

8.3.3.2.3 Ecnu gonyckaemoe HanpsbkeHue Ansi LWTyLepoB OKa3blBA€TCA MEHbLLUMM, YeM OHO e AnA
OCHOBHOIO KOpPMyca, TO NPUMEHUMbI ClieayIoLLMe COOTHOLLEHUS ANA YCNOBUA NPOYHOCTU

Ga = - [0]5’
fata)

u B 3TOM cnyuae koacduumeHt npouHoctu') pasen

dis [Afs + @ Afb j
Lo, <1. (8.3-5)

Pp = =
Sps [2-A +Aﬂ)—[6]"A,b]
P [o],
Cnyyan, koraa [c],/[c]s > 1, B pacyeTax paccmaTpuBaTbcsa He A0MKeEH (CM. 8.1.4.1).
8.3.3.3 OAMHO4YHbIE OTBEPCTUS C HAKINOHHBIM LUTYLIEPOM U AOMNOMHUTENbHBIMWU KOHCTPYKTUBHBIMU 91€e-
MEHTaMu yCuneHus

(8.3-4)

1) 3gecs MoXHO ncnonbaoBaTh pacyeT annpokcumaLmein B COOTBETCTBUM € 8.2 BMECTO HacTosILLero pac4eTa, Toraa
3PeKT OT BBEAEHWNSA KOHCTPYKTUBHbLIX 3lIEMEHTOB YcuneHus Ans natpybka MOXHO HE paccMaTpuBaTh.
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8.3.3.3.1 1N 0AMHOYHbIX OTBEPCTUI, B COOTBETCTBUU C PUCYHKOM 8.3-1, TpeboBaHus Ans pacyeTa ycu-
nuearoLwmx Haknagok no 8.1.5 cnegyer paccmarpuBaTbh OTAENBHO.
8.3.3.3.2 Ycnosue npovHocTu anda obnactu | (cm. pucyHok 8.3-1). HanpskeHue gOmkHO ObITb paBHO

A

o1 1
Gar =P +— |<]o] (8.3-6)
At T Amy TOT- Ay 2 S

n anga obnactu |l
A 1
pll
G, =P +—|<[o].. (8.3-7)
alr = Pe
Ay +Agy 0.7+ A,pH 2 S

8.3.3.3.3 Ecnu gonyckaemoe HanpsbkeHue Ang marepuana wryuepa unu ana marepuana TexHonoru-
YECKOW OCHACTKM MEHbLUE, YEM ANA Marepuana OCHOBHOIO KOpryca, TO YyCNOBME NMPOYHOCTU AnA obnactu |
[JOIMKHO YAOBNETBOPATL CNEAYIOLLEMY COOTHOLLEHUIO

[[G]s ‘%cj' Agsy + ([G]b —%c]‘ Appr + [[G]p —7)0,7 Aror 2 Po Ay (8.3-8)

(n ang o6nactu ll).

8.3.3.4 MNonepeyHoe ceyeHne, NPOBEAEHHOE NEPNEHANKYNAPHO MO OTHOLUEHUIO K OCU OCHOBHOIO KOp-
nyca

Ona wryuepos ¢ AONYCKAEMbIM HaMpPsHKEHWEM, PacCYMTaHHbIM MO Rp0,2tc ONS1 NOBbILIEHHbIX TeMne-
patyp, koraa d,,/d;; 2 0,7 1 OAHOBPEMEHHO S,/S, < d,/d;;, ANA y3Na COEANHEHNS KOPMyca CO LUTYLEPOM B
NONepeyHoOM CeYeHUUn, NPOBEAESHHOM MEepPrneHAUKYNSAPHO MO OTHOLLEHMIO K OCM OCHOBHOMO KOpMyca, AOMKHO
BbIMOSHATLCA CreayloLee COOTHOLIEHNE

P d.+s dip+8y [dig+s .
oab=%~ 'SZSrs’s+0,2 ’Sm S <min([c],.[o],)- (8.3-9)

s

Ecnu oCHOBHOM KOPNYyC 1 LUTYLIEP BbINOMHEHbI U3 MATepPUanos C PasfMyHbIMU AOMYCKaEMbIMU HANPsDKE-
HUSIMKM, TO B pacyeTax creayet UCMnonb30BaTb MEHbLUYIO U3 BENINYUH.

8.3.3.5 LUununapuyeckne obevanky Co Wryyepamu, yCTaHOBMNEHHLIMU HE NO pagunycy

[nsi Takon uMnuHapuyeckon obevanku, y KOTOPO LUTyLEp HanpaBmneH He No paanycy (CM. pUCYHOK 8.3-2),
HO MOA YITIOM sy K OCHOBHOMY KOPMYCY, B MONEPEYHOM CEYEHUN, Kak Ha PUCYHKE 8.3-2, Unn B MPOAONBLHOM
CeyeHumn, Kak Ha pucyHke 8.3-2, MOryT BO3HUKaTh Oomnee BbICOKME Harpy3ku. B oGoux cnyyasx B pacyerax
cneayeT UCMONbL30BaTh YCIOBME MPOYHOCTU NO ypaBHeHuo (8.3-2), npyu 9TOM 06nacTu, NOKa3aHHbIE Ha CO-
OTBETCTBYIOLUMX PUCYHKAX, MEIOT nnoLaam Ap, Ags 1 Agy. KoMneHcupyoLas AnuHa a0mkHa y4UTbIBaTLCS B
pac4yeTax OCHOBHOIO KOpryca B COOTBETCTBUM C ypaBHeHUeM (8.1-1) unu no wTyLepy B COOTBETCTBUM C ypaB-
HeHueM (8.1-2) unu (8.1-3) COOTBETCTBEHHO.

TonumHa CTeHKu WTylepa s,;, He 40MmkHa ObiTb GOMnbLUIE TONLMHBI CTEHKN OCHOBHOTO KOPNYyca S,

8.3.3.6 Y-06pasHble pas3Bumku

Y-06pasHble pa3Bunku (CM. pUCyHoK 8.3-5) OMKHbI BbIMOMHATLCA NO TEXHOMOTMU KOBKU UM C NOMOLLbIO
CBapKu, Npu atom yron y = 15°. Ycnosme npo4HOCTY AN 30HbI HAarpy>Kaemoro yrinoBoro coeMHeHus Bbipaxka-
€TC COOTHOLUEHUEM

Ap 1
=P, Y |—+— S[G]S. (8.3-10)

As 2

[na pacyeTos no wtyyepam B COOTBETCTBUU C ypaBHeHUeM (8.1-2) Hago ucnonbL30BaTb KOMMEHCUPYIO-

LLYI0 BbICOTY wWryuepa. KoadhduuymeHT y B ypasHeHuun (8.3-10) 4nA TeX WTYLEepoB, Y KOTOPbIX y = 45°, AomKkeH
ObITb paBeH

y=1, (8.3-11)

a Ans Tex LUTYUepoB, y KoTopbix d, < 102 MM 1 15° < y < 45°:
y =1+ 0,005 (45° — ). (8.3-12)
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8.3.3.7 KoBaHble TPONHUKMK
[ns KoBaHbIX W PaCTOYEHHbIX TPOWHUKOB, AN KOTOPBIX BbIMNOMHEHbI YCNOBUA S,J/d;s = 0,1 1 djg £ 90 MM
(HanpumMep, cM. pucyHok 8.3-6), 4OMKHO BLINOMHATLCA CREAYIOLLEe COOTHOLLEHWE ANA PACHETHOIO HanpshXXeHus

Ay 1
Pe ["+—]s o], (8.3-13)
A2 s
KomneHcupytowme nnowaamn AomkHbl BbIONPATbCA, Kak No ypaBHEHUIO (8.1-1), N0 MakcMManbHOMy U3
ABYX 3Ha4YEHUI. Yron HaknoHa y AOMkeH ObITb HE MeHee 45°,
B ananasoHe nonay4yecTu Takon TN TPOWHWKA UCNONbL30BaTb HE CreayeT.

Irs S Zdib

NN

@d;s  Srg, Iy
X2
\\\
@d;g

///////////

PucyHok 8.3-6 — KoBaHelii U paccBeprieHHbI TpOHHUK

8.3.4 PacueTt psiga oTBepCTUIA U WITYLIEPOB
8.3.4.1 OOwwue nonoxeHus
Pap otBepcTuil 1 0AMHOYHOE OTBEPCTUE PACCHUTBLIBAIOTCA NO-PA3HOMY.
8.3.4.2 Ycnosue ans pacyeTos psifa OTBEPCTUN U LUTYLEPOB
PacueT ana psaga oTBepCcTUil U LUTYLIEPOB CREAYET BbLINOMNHATL, TONLKO €CNU OHWU HE YAOBIETBOPSAIOT
YCIOBUIO ANS OAUHOYHBLIX OTBEPCTUIA UK WTyuepos no 8.1.3.
8.3.4.3 OcHOBHOI KOpPMYyC, AONYCKAEMOEe HanpspkeHue ANSA KOTOPOro MeHblue, Yem AOonycKkaeMoe Ha-
npsbKeHUE Matepuana wryuepa
[nsa psga oTBePCTUA UMM LITYLEPOB MPOYHOCTb CReAyeT paccHUTbiBaTb MO NMONEPEYHOMY CEYEHMIO,
KOraa oCb WX LIEHTPOB COCTaBnsieT yron ® ¢ ocblo 06eyaiiku, Kak 3T0 NOKasaHo Ha pucyHke 8.3-3. Ycnosue
MPOYHOCTM NPU STOM OMPEAENSAETCA N0 COOTHOLLEHUIO
1+ cos? ®
2 A —+2-A+2-A
Pe P 2 P p2
Catp == +—<<[o],. (8.3-14)
2 Ao + A + A 2 S
0 T o 2

LLlar no anaroHanu unm no OKPYXXHOCTK cneayet o0cUnThIBaTh Tak Xe, Kak U NPOAONbHBIN Lwar, B COOT-
BETCTBUMW C PUCYHKOM 8.3-3 npu paccTosiHum tq,. B atom cnyyqae aasnexue B o6nactu 2A,, Haa0 YMHOXMUTb
Ha koadbduLmenT (1 + cos2 @)/2 Npu pacyeTe YCHOBKS MPOYHOCTU B COOTBETCTBUM C ypaBHEeHUeEM (8.3-14).

KoadhdpuumeHT npouHocTn!) gomkeH BbiTh paBeH

9is Arso T A1 T Az

s 1+ cos?
s 9. AFCS R o, .
2 ApO 5 +2 Ap1+2 Ap2

Q

O = <1. (8.3-15)

") 3peck MOXHO UCMONL30BAThL PacyeT annpokcUMaLMelt B COOTBETCTRIN ¢ 8.2 BMECTO HACTOSLLEro pacyeTa, Toraa
3heKT OT BBEAEHUSA KOHCTPYKTUBHBIX SMEMEHTOB YCUNeHUs ANs naTpyGka MOXHO He paccMaTpuBarTh.
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8.3.4.4 OTBOABI C paBHLIM UK MEHBLUWUM, Y€M Y OCHOBHOI 060I04YKM, AONYCKAEMbIM HAMPSXKEHNEM
Ecnu gonyckaemoe HanpsxeHue Ans 04HOro unu Ans 060ux LITyLIepOB MEHbLUE, YeM OHO JKe AMns OC-
HOBHOTO KOpnyca, TO AOMKHO BLINONHATLCS Cneayloliee ycrnoeue

1+ cos? @
P, 2'Apo'42 +2'Ap1+2'Ap2+Afs0+Afb1+Afb2
Capp = = <[s]., (8.3-16)
2 A, + [0]b1 A+ [G]bz S
SO [G]s /] [G]s h2
u ko3apdmuument npounoctu?) gomien BuITb paseH
[5],, [G]bz
Ao +——
d 0" [o)s o ),
Om =2 — ER— <1 (8.3-17)
rs 2»Ap1-7+0(2)s F2 A2 A Ay A, - o ]‘” = ]"ZA,b2

MNpu 3tom [6],4/[c]s > 1 unu [6],,/[c]s > 1 B pacyeTax UcnonL30BaTLCA He AOMKHLI (CM. 8.1.4.1).

8.3.4.5 MNonepeyHblili pag WTylepoB

[na pacnonoXeHHbIX M0 OKPY>XHOCTU psiga LUTYLEPOB, KOTOPbIE HE HanpaBneHbl N0 paauycaMm B COOT-
BETCTBUU C PUCYHKOM 8.3-4, pacueT AoImKeH ObITb aHANOMMYEH pacyeTy ANA WTYLEPOB, KOTOPLIE HANPABAEHDI
no paguycam. B 3Tom criyuyae B pacuetax nonpasoyHblii koadppuumenT ((1 + cos? d)/2) cneayeT 3aMEHUTb
Ha 1.

8.4 BonToBbLIE COeAUHEHUA

8.4.1 O6uwme nonoxeHua

MonoxeHus 8.4 cnefyet NCnonb30BaTh A5 PACHETOB AMIEMEHTOB, COEAUHAIOLMXCA GonTamu, Npu 3TOM
OONTLI KaK KpenexHble npucnocodnexuns, paboTalolme Ha TPeHUU, UCTILITLIBAIOT Harpy3ky OT AABMEHUA U
TeMneparypebl.

Onsa toro uto6bl GonToBoe coeanHeHne Obino Gonee rMOKMM, PEKOMEHAYETCA NMPUMEHSATbL BONThI C
YMEHbLUEHHbIM AUaMETPOM CTEPXHA B COOTBETCTBUM C [1].

BbicokOHarpy;eHHble 60nTbl 0683aTeNbHO AOMKHbI ObITh C YMEHbLUEHHLIM CTepXHeM. Takue GonThbl
ABNAOTCA 00A3aTeNbHLIMU NPU:

a) pacueTHon Temnepartype f, Gonee 300 °C;

b) pacueTHOM AaBneHum p,, Gonee 8 H/mmZ;

C) BHYTPEHHUM AnameTpom pesblbl dy, Gonee 25 Mm.

BonTbl, AMaMeTp CTEPXKHSA KOTOPLIX dg MeHbLue 10 MM, MCNONbL30BaTL HE PaspeLLlaeTcs.

®naHueBble coeguHeHus, paboTalowme noa AaBrneHMEM, He JO0SKHbI OMbIBATLCS AbIMOBbLIMU razamu.

Korga npumeHsIoTcs cTaHgapTHble hnaHubl, TO NPOYHOCTHbIE CBOWCTBA BONTOB, KOTOPbLIE Npeanonara-
€TCA NPUMEHUTb, JOIMKHbI BbITh 4OCTATOYHBIMW, €CMU B COOTBETCTBUM C [1] BONTLI Ha hriaHLax NpUMEHSIIOTCS
13 MaTepuarnos, ykazaHHbIX B HACTOSALLEM CTaHJapTe ANA Aonyckaemoro paboyero aaBneHus npu cooTBeT-
CTBYIOLLEN paboyeli Temneparype, KOTOpbI€ YKasaHbl 34ECh XKe.

Konuyectso 60nToB Ha naHLUeBOM COEAUHEHUMN HE AOMKHO ObiTb MEHee 4.,

Konuyectso 60NnTOB AOMKHO ObiTb TakUM, YTOOLI rapaHTUpPOBaTL NIOTHOCTE COEAUHEHUS, MPU STOM
Hago MMETb B BUAY, YTO MCNONb3oBaHWe GonbLUero KonuyecTsa 60NTOB MEHbLUEND AMaMeTpa, pacroroXeH-
HbIX C MEHbLLMM LLAroMm, ABNaercs 6onee npeanovTUTENbHLIM BapUaHTOM MO CPABHEHMIO C UCMONb30BaHUEM
6onToB GonbLUero agnamerpa.

YT06bl YMEHbLLUMTE Harpy3ky Ha 60nTbl, ornaHUeBble NPOKNaaku AOMKHbI BbITb OTHOCUTENBHO HEBEMNUKM,
YTO CTAHET MOHATHO, €CNU NPUHATHL BO BHUMaHMe paboune HanpsikeHus, passuBaloLMECS B MPOKMagKax npu ux
coxarun. CoeanHeHne «LmMn — nasy» Unu «BbICTYN — BNaguHa» AN NIOCKUX TOPLIOB AOHKHbLI ABMATLCA NPeano-
YTUTEMBHBLIMU, ECIIN HE UCMOMNb3YIOTCA METANMMYECKUE NPOKNAAKU UM KOMOMHUPOBAHHBIE YNMOTHUTENMU.

Mcnone3osaHue coegMHeHnin Ha pe3b0oBbIX LWNKUMbKax CneayeT Npeanovyectb, TONbKO eCnv pacyeTHas
TeMneparypa f, He npesbiiaet 300 °C, a pac4eTHOE AABNEHNE P, HE NPEBLILLAET 4 H/mMm2. Ecnn cTeHka

L) 3Aer MO>XHO UCNOJNb30BaTh pacyeT annpor(cmmal.meﬁ B COOTBETCTBMU C 8.2 BMECTO HacTosALlero pacyeta, Toraga
Sq)d)eKT OT BBeA€HUA KOHCTPYKTUBHbBIX aNeMeHTOB YCUNeHUa AnA nanyGKa MOXHO HE paccMaTpuBaThb.
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OCHOBHOIO KopnyCa TaKkoBa, 4YTO He NO3BOJISAET BbINOHUTL COeaUHEHNE HAaNpPAMYO, TOrAa K OCHOBHOMY KOpmny-

Cy HeobXxoAMMO NPUKPENATL CBAPKON cneunanbHbie YyCUnueatoLne anemMeHTbl (CM. pucyHok 8.4-1),

o+

| |
| |
| |
| |
1+

—

PucyHok 8.4-1 — Tunoskie npuMepsl NPUBAPKA YCUNUBAIOLLUX 3NEMEHTOB

8.4.2 CumBonbl n a66peBmnaTypbl
B aononHeHune kK cumsonam, npusefeHHbIM B Tabnuue 4-1 FOCT P EH 12952-1, cnepyeT ncnonb3oBarb
CUMBONbI, NPUBELEHHbIE HUXKe, B Tabnuue 8.4-1.

Tabnuua 8.4-1 — Cumeonsl

Cumeon
OnucaHue EpuHnua
EN MOCT P
C,, Cn KoathdmumeHT ansa pacueTta Harpysku Ha NPOKNaaKy npu ynnoTHeHUM —
c, C, Jonyck Ha usrotoereHune 6onta MM
dy o g CpeaHuin guameTp npoknaaku MM
d d, BHYTpeHHVI AnameTp pesblbl MM
dg s [nameTp cTepxHs 6onTa C yMEHbLUEHHBIM CTEPXHEM MM
Kp Kp KoadbdpmumeHT conpoTueneHna aedopmMaunn matepunana npoknaaku 4ns pacye- H/mm2
TOB MpPOKMaaKu
ko k, KoathduumeHT ana pacyeta Harpy3ku Ha npoknagky npu ynnoTHeHUu MM
k4 Kk, KoadhduumeHT npoknagku ans paboumnx ycriosuin (peakums Ha Harpysky) MM
n z, Konnuectso 6onTtoB —
Ppg Fpg Harpyska cxaTtusi Ha npokragky, KoTopas rapaHTupyeT NANOTHOCTb COeANHEHUS H
PpyP'oy | FpyF'o, | Harpyska Ha npoknagky npy ynnoTHEHUM H
Pk Fe Pa3HoCTb Mexay NOSHbLIM YCUeMm OT Harpy3ku ruapasnuyeckum AaBleHNeM 1 ee H
yacTbto, AelicTBytoLLel Ha obnacTb BHYTpU craHua
Pr Fr Ycunue ot BHyTpEHHEro aBneHns
Prs Frz [ononHunTtenbHas Harpyaka oT NPUCoeAVHEHHOro TpyGonposoaa H
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OkoH4YaHue mabnuupi 8.4-1

Cumson
OnucaHue EanHuua

EN roCT P

Pg Fg Harpyska Ha 6onT (o6Las) H
Psg Fsg Pa6ouas Harpyska Ha GonT H
Peo Fso HavanbHas Harpyska Ha 6onT (Npy CBUHYMBaAHWUK) 10 NOAAYN AaBNEeHUs H
Psp Fsp Harpy3ska Ha 60nT Npu ucnbITaHum H

q q Do6poTHocTb —

8.4.3 PacyeTt anamertpa 6onrta

8.4.3.1 TpebOyembiii BHYTPEHHUI AMaMeTp pe3b0bl bonTa cnegyer pacCcHUTbIBaTh ANA:

a) paboumnx ycnosuin, UCNONb3yst AN STOTO BEMUYMHY PACHETHOIO 1aBAEHUA P U PacyETHyIo TemMnepa-
TYpY £,, KOTOPbIE BLIMMCAIAIOTCA NO 3a4aHHOW HArpy3ke Ha GONTLI NPy paGounx ycnosusix, F,;

b) naeneHus, npu KOTOPOM NPOBOAATCA UCTIbITAHUSA, P, NpU TemnepaType 20 °C n Harpy3ke Fsp (Tpeby-
€TCA TONbKO, YTO0LI Py, > 1,3 p);

C) pexuma 3aTsxku 60NTOB A0 NPUKNAbLIBAHUA AABNEHUs, Npyu 3ToM p, = 0 n Temneparypa 20 °C, Ha-
rpyska Ha GonTbl paBHa F,.

8.4.3.2 HeoGxoaumbliii anameTp 6onra npu 3agaHHOM BHYTPEHHEM AuameTpe pe3bObl 60nMToBOro co-
€MHEHUs1 U NPU YCOBUK, YTO KONUYECTBO OONTOB COCTABMSAET Z, paBeH

d, = (8.4-1)
[ina 60onNTOB C YMEHbLUEHHBIM CTEPXHEM AUAMETP CTEPXHA AOIDKEH COCTaBNATb dyy, = 0,9d).
Uto0bl 06NErYnThL BLIMUCNEHUS, MOXHO BBECTU KOIDMDULMEHT
4 n
Ky=,—= (8.4-2)
nq

(cM. Tabnuuy 8.4-2), nocne 4ero ypaBHeHue npuobpeTaeT Bua

FS‘
Ay =Ky | =S +c5. (8.4-3)
1

Tabnunuya 8.4-2 — KoapdhuLmeHT K, Ans pac4eTos dy

KoadppuumeHnT z
Ho6poTHocTb q PaBouuin pexum [asneHue npu ucnbiTaHun
n=15 n=16 n=11 n=12
0,75 1,60 1,65 1,37 1,43
1,00 1,38 1,43 1,19 1,24

B oTHoweHun o6poTHOCTU G M. 8.4.8; B OTHOLLUEHWUM Ko3PULMeHTa HafgexHOCTW n cM. 8.4.7.

[ins 60NTOB C YMEHbLUEHHbIM CTEPXHEM B ypaBHeHus (8.4-1) unu (8.4-3) cneayeT BMecCTO 0, noacras-
NATb AMaMETP YMEHbLUEHHOTO CTEPXHA dp),.
8.4.3.3 MNpwn pacyeTax cnegyet UCnonbL3oBaThb CNeayoLme KOHCTPYKTUBHbIE JONYCKU:
a) Ana pabo4ymnx yCrnoBui:
- BHYTPEHHUI AnamMeTp pesbObl 20 MM U MeHbLLIE — G, = 3 MM;
- BHYTPEHHUIA anameTtp pesblbl 42 MM 1 GonbLue — ¢, = 1 MMm;
- ANs NPOMEXYTOYHOro auanasoHa — ¢, =5 —0,1 dj;
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b) ans pasnexnsa npu ucnbitaHum — ¢, = 0 MM;
C) ANS pexXuma ynrnoTHEeHUs:
- [10 NPUNOXeHNA AaBneHns — ¢, = 0 M.

8.4.4 PacueT Harpy3ku Ha 6onTt

8.4.4.1 OBLwme nonoxeHus

Harpy3sky Ha 6onT cneayert onpeaensars Ans pabovmx ycrioBuid, 4N UCMbITAHUIA COOTBETCTBYIOLLMM [ aB-
neHveM u ans pexxma cbopku Ao nogayvm gasneHus. Ecnv 6ontbl 60NTOBOr0 COEAUHEHUS pacnonararoTca no
OKPY>XHOCTM, TO CrieyeT nonb3oBaTbcs dopMyiamu, KOTopble NPUBOAATCH HUXE.

8.4.4.2 Paboune ycnosusi

Harpyska Ha Gont npu paGounx ycnosusx Fgg [cM. 8.4.3.1 @)] paccuuTbiBaeTca no opmyne

Fsg=Fgr +Fpg + Fr. (8.4-4)

B ato ypaBHeHue cneayeT noacTaBnAaTb CNeayolme 3HaYeHUS:
) ycunue OT BHYTPEHHETO AaBneHns Fp, paccunTaHHoe no gopmyne

dl.2 -
F = Tpc +Fpz. (8.4-5)

[lononHnTensHas okoHYaTenbHasa cuna Fp, PaCCUUTLIBAETCA B Clly4Yae HanU4us NPUCOEAUHEHHOTO Tpy-
Bonposoaa. Mpu 8T0M F- paBHa 0 Ana Takux OONTOBLIX COEAMHEHWH, K KOTOPbLIM HE NoAXoauT Tpybonposoa
UNKU NOAXOAUT TONbKO TaKOW, KOTOPbIA He HEeCeT ¢ COOON HUKAKUX AOMOSHUTENbHBIX CUMl, AE€ACTBYIOLMX B
NPOAONIbLHOM HanpaBneHWMU, €CU ero NOACOEAMHUTL. [ng HOPMAanbHO YCTAHOBMNEHHLIX COOPaHHLIX TPyOo-
NpoBOAOB, KOrAa nepeaya AONONMHUTENbHBLIX CUI, AEWCTBYIOLLMX B NMPOAONLHOM HanpaeneHuu Ha 6onTbl U
00YCrnOBMNEHHBLIX TEPMUYECKMMN HANPSHKEHUAMM, ABMAETCA BO3MOXHOW, Cuiy Fr CrieayeT paccyuTbIBaTh no
cdopmyne

dl.z_mp T
Fry = Tpc, (8.4-6)
rae d,-.mp — BHYTPEHHWII AnaMeTp NPUCOEANHEHHOIO Tpybonposoaa, Mm;
b) Harpyska cxatusi Ha NPoKNaaky Fpg paccyUTLIBAETCA No hopmyne

Fog =T dpy2-Cq-p,, (8.4-7)

rae C, cneayet 6patb 13 [2]. [Ins CBapHLIX YNNOTHEHWI C 3a30poM C, = 0 u Fpg = 0 (Hanpumep, ynnoTHUTENb-
Hblii CBAPHOIi LLOB, CBApHOE YMNIIOTHEHME anadparmbl XecTkocTn). Takaa Harpy3ka aomkHa obecnevmsarb
HaOEeXHYI0 NNOTHOCTbL B X04 € 3KCnyatauuu;

C) PasHOCTb Fr MeXAy MOMHbLIM YCUMNEM OT BHYTPEHHETO AABIIEHNS U TEM XE YCUAINEM BO BHYTPEHHEN
obnacTtu cnaHua BblMUCHSIETCA MO hopmyne

T
Fr = Z(drznd -d?)p,. (8.4-8)

3Ta cuna BbI3BaHA BHYTPEHHUM AaBMNEHUEM P, U AENCTBYET B 00MacTu konbua, kotopoe oGpasoBaHo
NpoKnaakon ¢ AnamMeTpom d,, ;U BHYTPEHHUM AUaMETPOM d;.

B kauectse Anamertpa npoknagku d,,, B NPeanoYTMTENLHOM BapuaHTe cneayet OpaTb cpeaHui aua-
METP NMPOKNaaKku, NOCKOmNbKY HEBO3MOXHO 3apaHee npeackasartb, B KaKOW UMEHHO TOYKE MO LUMPUHE Npoknaa-
KM BHYTpeHHee aaBneHue dyaeT 9heKTUBHbIM.

[nsa cBapHbIX yNnoTHeHui crnegyeTt 6partk HapyXHbI AMaMeTp LUBa, NOCKOSIbKY BMOMHE MOXET ObiTb,
YTO Ha BCEM 3a30pe YNNOTHEHUS AENCTBYET BHYTPEHHEE AaBMeHue.

8.4.4.3 [laBneHune, npuknagbiBaeMoe npu ruapasnu4yeCckoM UCbITaHUU

Harpyska Ha GonT oT AaBneHusi, NPUKNaabLIBaemMoro npu ucnbiTaHuu, Fgp [cM. 8.4.4.1 b)] Bbluncnsertca
no cpopmyne

Pn Fos
Fep = Fs+ +F | 8.4-9
SP 3 ( RTT2 FJ ( )

8.4.4.4 YcnoBua npu ynrioTHEHMN A0 NOAAYM AaBMEHUA
BontoBoe coeauHeHue AOMKHO ObITb 3aTAHYTO HACTOMbLKO MIOTHO, YTOOLI NO OKOHYaHUM COOPKM
[cm. 8.4.3.1 c)] ynnoTHEHME C MPOKNAAKOW rapaHTUpPOBAano, YTO YCUIMA OT BHYTPEHHEro AaBneHMA nocne
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c6opkm Fr-, KOTOpbLIE UMEIOTCA B TPYOONPOBOAE, MOTYT BbITb NOrMOLLEHbI U YTO COEANHEHNE COXPAHUT NMOT-
HOCTb, KOrla yCTAHOBKA BbIAET HA pabounii pexxmm.

[nsa Toro YToGb! YA0BNETBOPUTL ITUM TPEGOBAHUSM, BbINONHATCA CEAYIOLME YCNOBUS:
Fso =Fpv
unm (8.4-10)
Fso = Fpv *+Fep,
rae Fpy, — 9T0 Harpy3ka Ha NPOKNaaKy npu YnroTHEHUN, KOTopas TpebyeTca Ans Toro, YTo6bl rapaHTMpPOBaTh
afiekBaTHyIo NOArOHKY CONpMKacaloLLMXCa noBepxHocTei. Ho no MeHbLUei Mepe
Fso =W1(Fpy +Fz +Fg), (8.4-11)
FDV =dmd-1t~Co KD (84‘12)

OpaHako npakTuKa nokasana, 4to ecnv NPOoKnajakn He U3 meTtanna, To He TpebyeTcsl, YToObl YNNoTHeHMe
npoknagkamu no conpukacarLuMcsi NOBEPXHOCTAM B COOTBETCTBUM C ypaBHeHMEM (8.4-12) GbiNno MOMHbIM,
3TO NO3BOMUT YNPaBNATL HU3KUMKM AaBneHusiMn. Bo nsbexxaHne Mcnonb3oBaHs ManosKOHOMUYHLIX GonToB
60bLIOro AuameTpa A0MKHA UMETLCA BO3MOXKHOCTb NPU AaBREHUN P, paBHOM

p< /(O—KZ, (8.4-13)
12k, + L
CHU3UTb Fp,, A0 3HaYeHua F'py, 4

n-p,

dz.
' i
Foy =Fpy -Cp+(1-Cpy) S+ oy +Fe | Foy (8.4-14)

rae C,,=0,1 ansa uaKkocTen,
C,, = 0,2 ans napa 1 neperpeToro napa.

Tawm, rae aTo Tpebyercs, Fgr> cnepyet Gpatb 13 8.4.5.1 a).

KoadpbchuumeHTsl ky, Cq n Ky, 3aBUCAT OT TUNa 1 popmbl NPOKNAAO0K M 3aNOMNHAIOLWIENA cpeap! (CM. [2]).

8.4.5 Temnepatypa ans pac4etoB £,

8.4.5.1 OBwme nonoxeHus

Temnepatypa, 3Ha4eHue KOTOpOR MCNONb3YETCA NpU pacHeTe GONMTOBbLIX COEAUHEHWIA, AOIMKHA 3aBUCETb
OT Tuna 6oNTOBOr0 COEAMHEHUSA U OT KAa4ECTBA TEMTIOU3ONALMMN.

8.4.5.2 CoeagnHeHus ¢ Tennonsonsayuen

MOoXHO AONYCTUTL, YTO Temnepartypa 60nNTOB HUXKE TEMNEPATYPbI XXUAKOCTU, AaXe eCnn pacnpeaene-
HWe Temnepatyp no BceMy 060pyAOBaHUIO B HANPABNEHWUN OT XXUAKOCTU K BonTam He KOHTponupyeTca. Ana
pacyeToB creayeT MCMnonb3oBaTh 3HAYEHUs!, NPUBEAEHHbIE B Tabnuue 8.4-3.

Tabnuya 8.4-3 — MakcuManbHOe CHUXEHUE TeMnepaTypbl

Ycnosue ﬂ,l'l‘;! 6onToB C YMEHbLUEHHbIM CTEpXHEM Jlnf-l 60onToB NOSTHOroO AvameTpa
Pabouune (sKkcnnyaTauMoOHHbIE) ycno- n=15 n=16
BUS
[aenexue, npunaraemoe npu ucnbiTa-
HUK
= $=1.2
3aTsxka 6oNTOB A0 NPUNOXEHUSA JaB- S=11 !
neHus
8.4.6 loOpOTHOCTL

MapamMeTpbl NPOYHOCTH GONTOB cneayeTt 6paTb U3 COOTBETCTBYIOLLETO HaLMOHanNbLHOro ctaHaapra. bon-
Tbl C YMEHBbLLUEHHbIM CTEPXXHEM AOSKHbI GbITb MexaHuuyeckn obpaboTaHbl CO BCex CTOPOH. [na mnockona-
pannenbHbIX HECYLUMX Harpy3Ky NOBEepxXHOCTEN hnaHueB, He 00paboTaHHbIX MeXaHU4eCku, B pacdeTax npu-
HumaeTca koadppuumneHT 4o6poTHOCTU ¢ = 0,75. AN HECYLUMX COMPAraeMblX NOBEPXHOCTEN, KOTOpbIe Obinn
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noABEPrHyTbl MExaHnyeckon obpaboTke, MOXHO Ucnonb3oBaTb 3HaveHwe g = 1,0. Hecywmne noBepxHocTy,
KOTOpbIE HE SABNSAOTCA NnockonapannenbHbiMi (HanpymMmep, KOHUYECKUE YYacTKu) BOOOLLE NPUMEHSITLCS He
LOOSTKHbI.

8.5 BuHTOBbLIE COEAUHEHUA U COeOUHEHUNA Ha NpPUMBapeHHbIX MydTax

8.5.1 BUHTOBBLIE cOeMHEeHUs ¢ o6evyankon
BuHTOBbBIE COeaMHeHNs ¢ 0Beyaiikon JOMNYyCKaTCs, €CNi BbINOSTHEHbI CNEAYIOLLNE YCIIOBUS:
a) Hapy>XHbIl AMameTp coeanHeHns He npesbiwaet 60,3 Mv;
b) pacueTHoe faBnexne He npeBbiwaeT 4 H/MmZ;
C) pacyeTHas Temneparypa He npesbiwaeT 400 °C;
d) ynrnoTHeHWe CBapKOA OOMMKHO MPUMEHATLCH, TOMbKO €CMM pacyeTHas Temnepartypa npesbillaeT
220 °C unu pacueTHoe aaBneHne GonbLue 2 H/Mm2;

€) ecnu ynnoTHeHne CBapko NPUMEHSIETCA A5 CBAPUBaHNA CTanbHbIX y4aCTKOB BUHTOBbLIX COCTaBIISO-
LMX, TO B CTaNN He JOIMKHO codepXaTtbes yrnepoaa 6onblue, yem 0,25 %.

PacueT coeguHeHnin [OMKEH cornacoBbiBaThes ¢ 8.3.2; MUHMMabHasi TOMNLWUHA SOMKHA U3MEPSTHCS
OT BNaguHbl pesbbobl.

YyacTok obevaiikvn nog AaBneHMeM Hago paccunTbiBaTb, Kak ecnu 6bl B HEM UMENOCh HEYKpPeEnSieHHoe
OTBEPCTME C ANAMETPOM, paBHbLIM ANAMETPY, UBMEPEHHOMY NO BnagnHam pesbdbl B OTBEPCTUN € Pe3bBOoii.

8.5.2 CoeanHeHna Ha npumBapeHHbIX pe3b60BLIX MydTax

Pe3bboBble COeANHEHNS UM COBAUHEHNS Ha pe3bOOBbLIX M CBAPEHHBIX C YNIOTHEHUEM MYydOTax HE AOIKHbI
MCNONb30BaTLCH TaM, A€, KaK OXUO3ETCs, UMEIOT MECTO YCTanoCTb MeTanna, CurnbHas 3po3ns MeTanna, Lye-
neBas Kopposua unu ygapel, ubo ans Tpyd, BHELLHWIA AUaMETp KOTOpbIX npesbiwaeTt 60,3 MM, MakcumansHo
JOnycTUMOE paboyee AaBneHne He AOMKHO npeBbiatb 4 H/Mm2, u pacyeTHasi Temneparypa He AomkHa ObITb
BonbLue, yem 400 °C. Pesbba fomKHA BbINOMHSATLCS B COOTBETCTBUN C NONOXEHUSIMU [3] (CM. puCyHOK 8.5-1).

a)

a) pesbboBbie;
b) pe3ab6oBble U YNNOTHEHHbIE CBapKon

PucyHok 8.5-1 — Pe3bboBble coeauHeHns n coeanHeHus Ha pesbboBbIX MydTax, CBapeHHbIX ¢ 0Bevaitkoit
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B cTanbHbIX KOMNOHEHTax yrnepoga LOMKHO ObiTb He Bonblie, byem 0,25 %, ecnn ux npegnonaraetcs
CcBapuBaThb YIITOTHAIOLWEN CBaPKOMN.

YuacTok o6evaiikv nog faBneHMeM Hago paccyuTbiBaTh, Kak €Cnu Obi B HEM MMENOCh HeyKpenneHHoe
oTBepcTHe.

8.5.3 CoeanHeHuna Ha NnpMBapeHHbIX MydTax

CoeavHeHusa Ha npuBapeHHbIX MydTax (CM. pucyHok 8.5-2) He [OIKHbI UCNOMb30BaTLCS B TEX CUTYa-
uunax, Korga:

a) AaBneHue npeBbiwaeT 2 Mla;

b) meTtann pasorpesaetcs 4o Temneparyps! Boiwie 350 °C;

C) BHelWHWI guametp Tpy6bl npeBbiaet 60,3 MM (CM. pcyHOK 8.5-3).

TonwmHa UTUHIOB, B KOTOPbLIX UMEIOTCSH NPpUMBapeHHbIe K HUM MydThl, He AomkHa Gonee yem B 1,25 pasa
NPEBOCXOANTb HOMWHANBHYIO TOMNLMHY TPY6bI. KateTbl yrnoBoro wsea AoMmkHbI ObiTb TaKMMU, KaK 3TO NOKasa-
HO Ha pucyHke 8.5-2, 4To6bl NPW 3TOM pasMepbl MOMyYalLENCs HanmaBKkvu He yCTynann HOMWHaNbHON Ton-
wmHe Tpybbl. MaTepuan JOMKEH COMETATLCA C MATEPUANIOM NPUCOEANHAEMON TPyObl.

PUTUHM CO CBAPEHHBIMU C HUMMK MydTamMU LOIMKHbI ObITb M3 KOBAHOU CTanu, B COOTBETCTBUM € Tpebo-
BaHuaMn FOCT P 55682.2. Pasmepbl, NPOCBETHI, KNACCHOCTb N CBapHbIE COEANHEHNSA JOIMKHBI COOTBETCTBO-
BaTb TPEGOBaHMAIM COOTBETCTBYIOLMX HALMOHANbHbLIX CTaHAAPTOB.

MpumeyaHnne — B cnyyae OTCYTCTBMSI HAUMOHANbLHOTO CTaHAAPTA ClEAyeT OPUEHTMPOBATLCA Ha COOTBET-
CTByIOLLMIA eBPONENCKUIA CTaHAAPT, Hanpumep Ha [4].

Y4yacToK, HarpyXeHHbIi AaBneHUEM, JOMKEH pacCcUUTLIBATLCA Tak, Kak ecnu 6bl HA HEM UMeNochb He-
YKpenreHHoe OTBepCTue.

IR S

\

| I

PucyHok 8.5-2 — CoeauHeHne Ha BBapeHHOW MydTe n pe3bboBoe coeauHeHne

|
T
|
1

> 1,61(s; - ¢4)
(8¢-¢4)

—<

> 1,6H(s;- ¢4)

15\}

1 — makcumanbHbIli 3a30p no guameTpy 1,00 mm

PucyHok 8.5-3 — LLlos npusapku MydTbl
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9 Konnekropbl U NNOCKOCTEHHbIE TPYObl NPSIMOYrofibHOro Ce4YeHust

9.1 OGwmne NONoOXeHUsA

Hacroawwmn aHanus npumeHum Ans pacvyetos TPyO NpAMOYrofibHOrO CeYeHUA U KONNEKTOPOB CO CKpy-
rAIEHHLIMU YTNAaMK, N3rOTOBIIEHHBIX KOBKOW, MPOKATOM MU BONOYEHUEM U HE coaepKaLLmX NPOAONbHbIX CBap-
HbIX LLBOB.

MpoaonbHO CBapeHHbIe NPSAMOYronbHbIe TPYObl AONYCKAETCA BKAKOHYATb B KOHCTPYKLMIO, TONLKO €Crnu
KO3(PPULUEHT CBAPHOIO COEAUHEHUA AN NPOAONbHOrO WBa paBeH 1 U 3TOT LWOB NPOLUEN UCNbITaHUs AN
Tpy©O kpyrnoro ceyenus (cm. FOCT P 55682.6).

Konnektopbl unu Tpybbl NPAMOYIONbLHOTO CEYEHUSI AOMKHLI UMETL OAHY U TY Xe TOMNLUMHY CO BCEX CTO-
POH. Ha nx cTOpoHax He AOIMKHO ObITb OTBEPCTUIA, UMK XK HA HUX MOTYT UMETLCA OTBEPCTUA KPYrNon hOpMbl,
HO MpW 3TOM OZHOT0O U TOFO € pasMepa U pacnono)eHHble NO OAHOW NUHUU [CM. pUCyHOK 9.1-1 b)]. Naen-
TUYHbIE MO pasMepamM OTBEPCTUSA ANMAMNTMYECKON (hOopMbl AOMKHBI pacnonararbCa CTporo NO OAHON NUHUMK.
Mpu 9TOM NWUHWKM, BAOMb KOTOPLIX PACMoONaraioTcsi 0TBEPCTUS, AOMKHbI ObITb OPUEHTUPOBAHLI NApaANNEenbHO
NpOAOSLHOI OCH.

Koraa oTBepCTus pacnonoXxeHbl yCTynoM, He06xoaumMo 4ONOSIHUTENLHO UccneaoBaTb adhekT cMelle-
HUA, ANA Yero paccMoTpeTb KOIMMULMEHT NPOYHOCTU ANA AUaroHarnbHbIX CBA3ENn [pucyHok 9.1-1 b)].

MpumMmedaHue — OTU NpaBuiia COCTaBIEHbI C YHYETOM TOMBKO TEX HArpy3oK, KOTopble 0OYCMNOBMEHbI BHYTPEH-
HUM AiaBrneHneM. STu NpaBuna He criefyeT MPUMEHSTE HU K KONNeKTopaM NpsiMOYrofibHOro CEYeHUs!, Ha KoTopble AelcTBy-
€T U3nydyeHue OT TOMKK, HU K TpyGaM 1 KomnmeKTopam NpsIMOYrofisHOro CEYEHUs, €Crin TomLMHa WX CTEHOK Gorblue 30 Mm
1 KOTOpbIe HAXOAATCS B KOHTaKTe € TOMOYHLIMU rasamu, oXuaaemas Temneparypa Kotopbix Gonbiue 650 °C.

Ecnun Begetca paccMOTpeHME KONNEKTOPOB AN NePerpeToro napa, CTEHKU KOTOPbIX HArpeBaloTcs, TO
Temneparypa AbIMOBbIX ra30B HE AOMkKHA npesBbiwatb 500 °C.

ad

] U

a)
@d
) f b

((‘C/@A

D O &

b)

a) OTBEPCTUS, PacriofioXeHHbIe N0 OAHON NNHUK;
b) oTBepcTUs, pacronoxeHHbIe No ABYM NapasnsiensHeIM MUHUAM

PucyHok 9.1-1 — CumMBonbI ANa cBA3EN B MPSIMOYrONbHLIX KONNeKTopax
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9.2 CumBonbl n a66peBuaTypbl

B pononHeHue k cumBonam, npuBeeHHbIM B Tabnuue 4-1 FOCT P EH 12952-1, cneayeTt ucnonb3oBaTb
CUMBOIbI, NPUBEAEHHbIE HUXE, B Tabnuue 9.2-1.

Ta6nuya 9.2-1 — CumBonsl

Cumson
OnucaHue EavHuua
EN roctp
d d OuamMeTp oTBEPCTUA UMK B CNyYae SNMUMTUYECKUX OTBEPCTUIA pasMep 3TOro oT- MM
BEPCTUA NO HanpaBneHUo BAONb NPOAOIbHO| OCK KornekTopa
a* da* Ana anaunTuyecknx OTBEPCTUN 3TO AUAMETP, M3MEPEeHHbIW MNepneHAnKYNAapHoO MM
NPOAONbLHOW OcK KonnekTopa (CM. pucyHok 9.1-2)
€. Stk Tpebyemasa TonwmHa CTEHKWU KonsieKTopa NpsMOYrofibHOro ceyYeHus unu Tpyosl, MM
6e3 npubasok (CM. pucyHok 9.1-1)
m my MonoBWHa BHYTPEHHEN LUMPUHBI KOSIEKTOpa NPSIMOYIoNnbHON bopMbl UK TPyObI, MM
Ha CTeHKe 3TOW LUMPUHbLI pacnornaraeTcs psifi OTBEpCTUIA, ANA KOTOPOro BefeTca
pacdyeT (cM. pucyHok 9.2-1)
n my MonoBWHa BHYTPEHHEN LUMPUHEI KOMTeKTopa NpSMOYIofbHON bopMbl UK TPYObI, MM
NepneHaVKyNApHO CTEHKe STOW LUMPUHBLI pacnonaraeTcs psg OTBEPCTUM, ANS KO-
TOPOro BefeTcs pacHeT (CM. pUcyHoK 9.2-1)
Py to MpoAoneHbIN LWar, ¢ KOTOpEIM OTBEPCTUA pacnonaraloTca B ogHY NIUHUIO, napan- MM
nenbHy NPOAONBHON OcK KonnekTopa (cM. pucyHok 9.1-1)
P, to LLlar kocoro psga — paccTosHWe MexAay LeHTpaMu ABYX CMEXHbIX OTBEPCTUH, MM
pacnonoXeHHbIX Ha MUHWUKU nog yrinomM @ K ocK KonnekTopa
r r; BHyTpeHHWIA pagnyc CKpyrreHus yria Konnekropa npsaMoyronbHOro CE4EHUs Unm MM
TpyGbl
X X PacctosHue Mexgy paccmaTpuBaeMblM OTBEPCTUEM UMW PSOOM OTBEPCTUA W MM
OCbHO Komnekropa (CM. pucyHok 9.1-1)
Y Y KosdbduumeHT MM2
o ) Yron Mexay NuHuei, coeuHsIoLLei Ba 0TBEPCTUS, pacronoXeHHbIe No AuaroHa- rpagyc
11, N NPOACINEHON OCBIO KoNneKkTopa
Vs Ppp KoathpuymeHT NpoYHOCTN AN OANHOYHOrO OTBEPCTUA MO OTHOLLEHUIO K Hanpsxe- —
Huto usrnda
Vi P KoathdpuumMeHT NpoYHOCTM OAUHOYHOMO OTBEPCTUA MO OTHOLLEHUIO K HANPSHKEHWNIO —
pacTsKeHns
Vit (o) KoatbdnumeHT npodHoCcTH NpoAonbHOro psaa —
Vb P KoadhduumeHT npodHocT ANS ABYX CMEXHbBIX OTBEPCTUW, PacrnofoXeHHbIX Mo —
AnaroHanu noa yrnom @

2d

y V4 y V4
I

Srh

SOUONNNNNNY
SONANNNANN
2m,

(VA
2m,

PucyHok 9.2-1 — CumMBoOnbl A1 NPAMOYIonbHbIX KONMEKTOPOB
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ad

2d'

1 — npoAonbHas ock KonnekTopa

PucyHok 9.2-2 — [quameTpbl d 1 d* 4ns annunTU4eCcKoro oTBEpCTUS

9.3 Tpebyemas TONWMHA CTEHOK

9.3.1 O6wue nonoxeHusn

[ns Toro 4ToGLl ONPEAEnUTL MUHUMATBHYIO TONLLUMHY CTEHKN S, ANS NPAMON TPYObI NN ANSA KOMMek-
TOpa NpsSIMOYronbHOro ceveHusi 6e3 NnpubaBoK Ha 3HOC MeTanna u 6e3 TEXHONOrMYEeCcKUX AOMyCKOB, cneayer
paccuutatb TpeEGYEMYHO TOMLMHY ANS CEPEAUH CTOPOH, B YIMOBLIX Y4acTKax, BAOMb TIMHUM, MO KOTOPOM pac-
nonaratotcsi OTBEpCTUs, UAYLLME NnapannenbHo NPoAoNbHON OCU, U BAOMNb PsAAa CTYNEHYATO PACMONOXKEHHbIX
oTBepcTnit. Toraa MUHUMAanbHas TONLLUMHA CTEHKM S,,, KOTOpas TPeBYeTcA ANs KONNEKTopa, 0MMkHa ObiTk ca-
MOV GOMbLLON M3 YNOMSIHYTBIX BbILLIE PACCYUTAHHBIX TOMLLWH, U UMEHHO 3TO 3HA4YEHUE CneayeT UCMoNb30BaThb
[ANSsi pacYETOB BCEX YEThIPEX CTOPOH.

dakTuyeckas TONLWMHA CTEHKU BbIYUCIISIETCA NO crieaytowen popmyne

Sp =Sy, +C;+Cy. (9.3-1)

B nio6om criyyae TOMNLMHA CTEHKU He AOJDKHA ObiTb MeHbLue 3 MM.
9.3.2 MMHUMarbHaA TONUMHA CTEHKU NocepeauHe OOHOM U3 CTEHOK
TonwwmHa s, nocepeiMHe CTeHKU TpyObl NPSIMOYTONbHOr0 CEYEHUsS UNK KONMEKTOPA NPU YCNOBUM, YTO
BHYTPEHHSIS LUMPUHA paBHa 2/m;, AOMKHA ONPeAensTLCs No cneayioulei opmyne

Pe. -, J4-Y-pc

S0 = ol ol 9.3-2)

KoadbdpuuumeHT Y ana onpeaeneHns MUHMManbHOn Tpebyemon TONWMHLI CTEHKU CReayeT onpeaensTb
no cneayiowien popmyne
1{m2+m23) m2
y=—|4 2 (A (9.3-3)
3 m+m, 2

9.3.3 MuHumManbHaa TOMNWMUHA CTEHKU B YITMOBLIX YYacTKax

MuHumansHasa TONWWHA B YIMOBbLIX Y4acTKax TPyObl NPSAMOYIONbHOIO CEYEHUA UK KOMMEKTopa C BHY-
TPEHHEN LUMPUHON 2M, AOMKHA ONpeAenATLCA B COOTBETCTBUM C ypaBHeHUeM (9.3-2).

Mpu atom KO3 huymneHT Y ana onpeaeneHns MMHUManbHOW TOMLWMHLI CTEHOK AOSDKEH onpeaensaTsca

no cneayowien opmyne
3 3
Y = 1[__”’1 * My } (9.3-4)

3 my+m,

41



FOCT P 55682.3—2017

Bo n3bexaHne nosiBNEHMA Ype3MepHbIX HANPSHKEHWI B YIMOBBLIX y4acTkax konnekropa Heobxoaumo,
4TO00ObLI COBNIOAANOCHL crneayioLlee ycnosume

r < —Snin (9.3-5)
HO paauyc NPy 3TOM He AOIKEH ObiTb MeHbLUe 8 MM.

9.3.4 MuHnmanbHas ToNnuMUHA CTEeHKU NO JIMHUM PACNOSIOKEHUA OTBepCTUN

MuHumanbHas TonwMHa CTEHKU KOMMEKTopa ¢ NPAMOYTOfibHbIM CEeYEHUEM, BHYTPEHHAS WMPUHA KOTO-
poro paBHa 2my, Mo NMHWUK PACMON0XEHNA OTBEPCTUI, NapannenbHoi NPOAONLHON OCK KOMMEKTOPa, AOMKHA

onpeaenATLCS Mo cneayoLuei copmyne

Py my  [4Y-p
s . = + |— 9.3-6
min =[] 0, \f o] % ©.39

B sTom cny4dae koacbdumumueHT Y ana onpeaeneHns MMHUMAanbHOW TOMLLMHLI CTEHKM ONpeaensieTca no
cneaywowen popmyne

y o A[mirmg ) mi o 9.3-7)
3 my+m, 2

PaccTtosiHne x OT nMHMKM, NO KOTOPOW pacnonaraiTcs OTBEPCTUS, A0 LEHTPANbHON NIMHUN CTEHKU He
AOIDKHO NPEBbILLATL BENUUUHBI My /2.

KoathpnuneHT NpoYHOCTU @y, OTHOCALUMACA K PaCTAMMBAIOLMM HaNPSDKEHUAM, U Ppyr OTHOCALLMIACH K
U3rMBatoLLMM HaMNPSHKEHUSIM, UCMONb3YeMble B pacdeTe TOSLUMHbI CTEHKM, HAXOAATCS U3 CneayioLmx ypas-
HEeHUR:

ty—d
$o =7 (9.3-8)
0
"
t,—d t,—d’
Pp = : wmm ——, ecnm d unu d* < 0,6m;, (9.3-9a)
0 0
unm
t, —0,6m,

Pp ==, ecnmdunn d*20,6m,. (9.3-9b)

tO

9.3.5 MuHMManbHasa ToNwWMHA CTEHKU NPU KOCOM PacnosioXeHun OTBepPCTUI (lWwar no aAnaroHanu)

TpebyeMblit MUHUMYM TOSLLMHBI CTEHKM KONNEKTOpa C NPAMOYFOSIbHbIM CEYEHMEM, BHYTPEHHAS LWUMPUHA
KOTOPOro pasHa 2m, B 001acTy, rae pacnonoXxeH paa 0TBEPCTUN, PACMONOXEHHLIX YCTYNOM, TaK YTO NP1 3TOM
COEAMHAIOLLAA UX NUHKUA cocTaBnseT yron & ¢ NpoAONLHON OCbIO KONNEKTOPA, AOIMKEH ONpPeaensaTLCA B CO-
OTBETCTBUM C ypaBHEeHUEM (9.3-6).

Mpu atom Ko3pduUMeHT Y ana onpeaeneHns MUHUManbHOW TONLWMHLI CTEHOK ONpeaenserca no cne-

aywouwen hopmyne

3 3 2
y | MMM M s @, (9.3-10)
3 m+m, 2

KoaphMLMEHT NPOUHOCTU @y B OTHOLLIEHUM HANPSKEHNA PACTSXKEHUA U @y, B OTHOLLEHUM HaNPSHKEHUA
u3ruba, ucnonb3yemble B ypaBHEHUU AN ONPEAEneHNs TONLWMHBLI CTEHKU, AOMKHbI HAXOAUTLCA U3 ypaBHe-
Hu (9.3-8) 1 (9.3-9a) unu (9.3-9b).

PaccrosiHue x OT nuMHMKM, NO KOTOPOIW pPacnonaralTca OTBEPCTUA, A0 LEHTPANbHON NUHUN CTEHKU He
AOSHKHO NPEBbILLATL BEMUYNHBI My /2 NPU CTYNEHYaTOM PacnonoXeHun OTBEPCTWI (Lar no guaroHanu).

9.3.6 MMHMManbHaA TONUWMHA CTEHKU NPU OAUHOYHOM OTBEPCTUMN

JIMHUKM, NO KOTOPLIM pacrnonaralTcsi OTBEPCTUA, C LLArOM NO AWAroHanu, UAYLLEeNR nog yrnom @, AOMmKHsbI
PaccUUTLIBATLCA KaK OANHOYHBLIE OTBEPCTUS B TOM CRy4ae, €Cn NPOAONbLHBIN LLAr fy UNK paccToAHUe Mexay
LeHTpamm f;, He NPEBLILIAET BHYTPEHHIOO LMPUHY 2/M; NPAMOYFONLHOTO KONMEKTOPA, KOTOPpas U3MEepAeTcs
naparnrnenbHO TOi CTOPOHE, AN KOTOPOW BbINOMHAETCS pacyerT.
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TonwuHa CTeHKW B 30He, fae pacnonaraeTc OAMHOYHOE OTBEPCTUE UNKU psify OTBEPCTUI C LLIAroM no
AnaroHanu, KoTopble NonaaatoT noa onpeaeneHne OAUHOYHbLIX (KPUTEPUI CM. BbILLIE), AOIDKHA ONPeAensTbLCA

Mo cneayioLLeMy YpaBHEHMIO
-m ’4~Y~
Smin = e 24 i3 (9.3-11)
[o] o Y[o] oy

Mpu aTOM KO3 PUUKUEHT Y AnA onpeaeneHna MUHUMAaNbHOW TONLLMHBLI CTEHKU NMPU OAUHOYHbIX OTBEp-
CTUAX U NPU OTBEPCTUSAX, PACMONOXEHHBIX B psA, HO HE N0 AWaroHanu, onpeaenserca no ypaBHeHuio (9.3-7).

KoathhuLMEHT NPOYHOCTU @ ANA YYETA HAMPSDKEHUA PACTSKEHUA U @py, ANA YUETA HANPSHKEHUA U3-
rnba, ucnonb3yemMble B ypaBHEHUU ANs ONPEeAEneHust TOMNLMHbI CTEHKU, AOMKHbI HAXOAUTLCA U3 CReaylLwmx
COOTHOLLIEHWIA:

d
O =1-— (9.3-12)
mq
n
d d ,
9 =1-— vwm 1-—, ecrm dunn d'< 0,6m,, (9.3-13a)
2m, 2m,
unu
Qpp = 0,7, ecnu d unu d* = 0,6m, (9.3-13b)

10 NMnockue n chepuyeckne gHuwa

10.1 CumBonbI u ab6peBUaTypbI

B gononHeHue k cuMBonam, npueBeaeHHbIM B Tabnuue 4-1 FOCT P EH 12952-1, MOXHO MCNOSb30BaTh
CUMBOIbI, NPUBEAEHHbIE HUXe, B Tabnuue 10.1-1.

Tabnuya 10.1-1 — CumBonbl

Cumson
Onucanne EavHuua
EN [OCTP
a a Bonbluas ocb NNOCKOro, SNANMTUYECKOro UMW NPAMOYTONbHOMO AHWLLA MM
b b Manas ocb NNOCKOro, SNAMNTUYECKOrO WU NPAMOYIONBHOMO AHULLA MM
d dg [nameTp OKpyXHOCTU Ha draHLe, No KOTopoit pacnonaratotcs 60nTbl MM
e Sy OcTaTtodHasn ToNWMHa CTEHKM NINOCKOTo AHULA NpU pa3aenke Nog KOPHEBO LLIOB MM
ey Sha TOJ:IU.WlHa CTEHKWN NNOCKOro AHULLA B MECTE CONPSKEHUA C LIUNUHAPUHECcKon obe- MM
Yaiikoi
€3 Sk TonwuHa CTeHKN B TOHKe neperoma npouna MM
o oy Yron nepexofia oT 06e4aiku K AHULLY Npu 06paboTke HapyXHON noBepxHOCTU 06e- | rpagyc
CEVI
Oy Oy Yron nepexoaa ot obevaiikn K AHULLY Npu 06paboTke BHYTPEHHeW NOBEPXHOCTU | rpagyc
obevaiikmn
By By KoachdpuumeHT popmMbl neperoma npodpuna —
@, D LieHTpanbHbIA yron Mexay OCAMU LITYUepOoB B NMOCKOCTH, NepNeHANKYNApHON paa
ocH KornrekTopa (M. pucyHok 10.2-7)
hg hg BeicoTa uunuHapuyeckoi 106km MM
he h, BelicoTa BbiNyknoro AHuLLa 6e3 BLICOTHI LUNUHAPUHECKON 106KN MM
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10.2 Chepuyeckme 060NIOUKN U NITOCKUE OHUILA

10.2.1 O6mMe NonoxeHns

MonoxeHnst HacCTosILLEro pas3aena NPUMEHUMbI AN Pac4YeToB U ONpeaeneHns paamepoB cdhe pudecKknx
060n04eK 1 NNOCKUX AHULL KaK FIyXuX, Tak U C OTBEPCTUAMU. 34€Ch HE pacCMaTpUBaETCS BNUSIHUE BHELLHUX
CUn M1 MOMEHTOB, KOTOpOE, ecnu TpebyeTcs, crneayeT paccmarpuBaTth OTAENbLHO.

MpuMmevyaHne — Cnocobbl pacdeTa HanpsHKEHUI, KOTOpbIe MOTYT BO3HUKHYTL NOJ, BO3AEACTBUEM BHELLHUX
CWIM M MOMEHTOB, npuBefeHs B [1].

YpaBHEHUSA, NPUBEAEHHbIE B HACTOALLEM MYHKTE, AOMMKHbI MPUMEHATLCA C Y4ETOM OrpaHU4eHnii No pas-
Mepam, NoKasaHHbIX Ha pucyHkax 10.2-1 n 10.2-2, n 0THOCATCA K CNEeAYIOLMM KOHCTPYKLUMUAM:

1 Srs Srs
2 o
=
3 ‘\ IS ¥
) ) / -:m / ) ) _:”
ad; @d,
Dd,
rae 0,1dg<rs<dy 3a VcKniodeHnem: Mpu Ay 2 50 MM, 3a uckrtodeHnem: dy < 80 MM
ig228, do <80 mMm
S;s— €1 20,005 d h20,18 d, Pucyrok 10.2-2 — Monyannuntuyeckoe fHuLle
=50 MM S,s— ¢4 20,005 dy

1 — chepuyeckan obonoyka; 2 — nepernom npocuns;
3 — LMNUHAPUYECKUI yYacTok

PucyHok 10.2-1 — Topocdepuyeckoe gHuLle

MonyannunTuyeckue AHULA JOSHKHbI 06CUMTBIBATLCA Kak TOpocdepuveckue OKOHEYHbIe y4acTku TON
XX camoi BbICOTbI A,
[ns pacyeToB Hag0 MCNONL30BaTb CReayioLlee 3HayeHne paguyca (CM. pucyHok 10.2-3)

2
dO

ayq <15°
—_—

i \ 114

oy +0p<15°
a) b)

1 — MUHUMarbHas TOMWWMHA CTEHKM LMNMMHAPUYECKon o6eyalikn B COOTBETCTBUU C ypaBHeHueM (10.2-7)

PucyHok 10.2-3 — lNonycgepuyeckoe gHuLLe
10.2.2 ®opmMynbl AnNA pacyeToB
10.2.2.1 Kak npaBuno, TOmMLKUHa CTEHKU JOIMKHA ObITb NO MEHbLLEN Mepe TaKom, Y4ToObI:

Sg 2§, +C+0Cy, (10.2-1)

rae ¢, — npubaBka Ha MUHYCOBOIA JONYCK;
G, — npubaBka Ha YTOHEHNe CTEHKN 13-3a KOPPO3MHK.
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B Tex cutyaumsx, korga notTepu Ha KOPPO3NI0 3HAYUTENbHbI, C, CNEeAYET YBENUUMBAaTh.

MuHUMAanbHasa TOMLIMHA CTEHKU Sg AOMKHA BbiTb AOCTATOYHON, YTOObI 9KBUBANEHTHOE HaMPsKeHue,
paccyuTaHHOE B COOTBETCTBUU C MPUBOAMMbIM HUXKE YPAaBHEHUEM, HE MPEBBLICUIIO AOMYCKAEMOe HanpsieHue
npu 3aaaHHoOl AN pacyeToB TEMNeEpaType U pabodem AaBreHun.

A, 1
p
o, = (A—f+§]-pc <[o]. (10.2-2)

Ecnu n3BecTHo 3HaueHne KoaphuLMeHTa NPOYHOCTU @, TO HEOOXOAUMYIO TOMLUMHY CTEHKM S, 6es npu-
6aBOK paccuuUTbLIBAIOT NO criegytoLern opmyne

2-p,

=t MI+—7——"T——-11| 10.2-3
el \/+(24[o1s—pc)~<p (1023

Ona rnyxux g ¢ = 1,0.
Ina aHuW ¢ oTBepCTUAMM cneagyeT obpatutbesa k 10.2.3.
KoathuumeHT npo4HOCTM MOXKHO paccyuTaTb no Tabnuue 10.2-1.

Tabnuuya 10.2-1 — Popmynbl ANS pacyeTa AHUL W LITYLIEpOB

OKBUBaSIEHTHOE HarnpsXeHne B AHWLaX ¢ OAUHOYHbLIMM OTBepCTI/IHMI/Ia)

_ P, (24, + Ay, + Ay

2-[Afs +%Afbj

$

<[o];.

OKBMBaNEHTHOE HaMpPsKEHNe B AHULLE C PAAOM oTBepcTHiid)
o = p, '(ZAp + Ay + Agg +Afb2) <[o]
S [A Wob Lol Amj )
P sl ™ [ol,

KosthhULMeHT NPOYHOCTY B AHWLLAX C OANHOUYHBIMK oTBepcTusiMud): b)

ris(Afs +%Afbj
= <1.
S, [2Ap+Afs _%Afb} [1+%)

KoadhchMLmMeHT NpOYHOCTM B fHULWAX € pAgoM oTeepcTuitd)h b)

Qp =

lis [Afrb + % Aprt % Ao j

9 = .
[o] [o] S,
srs'(zAp+Afb1+Afb2[G]b1Afb1 [G]bz : ”2.,

is

a) OTHoLeH1e [opMog], ecnu oHo Bonblue 1,0, crepyeT NpuHUMaTL paBHbiM 1,0.
b) KoscpbuLmeHT npodHocTy, ecri oH GonbLue 1,0, criefyeT NpUHUMAaTL paBHLIM 1,0.

[nsi TOHKOCTEHHbIX AHNLL, ANS KOTOPbIX S, < 0,1 r;g, TPEGyeMyIo TONWMHY CTEHKN Ge3 NPUGABOK MOXKHO

paccuntatb No cneayroLen dpopmyrne

.d.
Ss = S S — (10.2-4)

(2-[6]-p,)-@
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Ecnu TonwmHa CTEHKM onpegeneHa, TO NO Hell MOXHO paccynTaTb SKBUBANEHTHOE HaMpPsDKEHNE B AHU-
Lje ¢ noMoLLbio hopMynbl

T, 1
2 =P ——IS—+E S[c]s. (10.2-5)
2~s,5(1+ Srs pr

2Aris

(o)

10.2.2.2 B 3aBUCUMOCTU OT OGCTOATENLCTE MAaKCUManbHbIE HANPSKEHUS1 OT BHYTPEHHEro AaBNEHUs MO-
ryT okasartbcs nmbo B 30He nepenoma npoduns, NGO B NepemMbiKax Mexay oTBepcTuamu gHuu. MNostomy
pacueT cneayeT NpoBecTu Ans o6enx yKasaHHbIX 30H.

Tpebyemas TonwmHa cTeHku 6e3 npubaBok B 30He nepenoma npoduns AormkHa 6biTe pasHa

_ P 'dO 'Bk
Sy 4 o] (10.2-6)

3HaueHue B, MoxHo BpaTb no pucyHky 10.2-4. Tpu 3TOM MOXHO MCMONb30BaTbL SIMHENHYIO UHTEPNONS-
LMI0 MeXaY KpMBbIMK rpaduka.

MuHumanbHas ToNWMHa CTEHKKM Sy, AOIDKHA ObITb He MeHblwe, Yem 0,005d,,.

OKBUBaNEHTHOE HamNpsbkeHWe B 30HE nepenoma npoduna Npyu U3BECTHOM 3HAYEHUN TONWMUHBI CTEHKK
cnepyeT paccuutbiBarb, Npeobpasys ypaBHeHue (10.2-6).

10.2.2.3 TonwuHa CTEHKUA B 30HE LMNMHAPUYECKON 106kn nepenoma npoduna gosmkHa 6biTb N0 MEHb-
e Mepe paBHa TakOBOW e ANS MyXux SHULL, KaK U ANS LUMNuHApUYEcKon obeyaiku Takoro xe camoro

amavetpa. d,-p,
Sts = S aln
2-[o]-p,

10.2.2.4 [ins nonycdepuyecknx AHUL 6e3 LnnuHaprnYecknx 1060K, Kak 3TO nokasaHo Ha pucyHke 10.2-3,
TOSLLMHA CTEHKM FRYXOro AHULLA fomkHa ObiTe MO MeHbLUel mepe Ha 10 % GonbLue, 4em ToNWMHa, onpeaeneHHas
no ypasHeHuto (10.2-3). Yron HaknoHa B MecTe nepexofa obevalika/Topel, He AomkeH npesbilwarb 15 rpaaycos.

(10.2-7)

B«
5
4
~
3
I~~~
lis = dO
—
2 = 1= 0,80,
\\
ris = 0,5dy
1
)
0,005 0,01 0,015 0,02 0,03 0,05 0,1 0,1

sldy

Kpuebie Ha rpaduke CTPOATCA MO NPUBEAESHHBIM HUXE YPaBHEHUAM, B KOTOPbIX X = log(s/dy), npuyem 0,005 < s/d; < 0,15:
B, = —0,5938x — 2,0964x2 — 2,5108x + 1,3844 ANS 1= dy
B, = —0,0591x5 - 0,5314x4 — 2,0398x3 — 3,7668x2 — 3,455x + 0,3927 AN rig = 0,8d,

PucyHok 10.2-4 — KoadbpmumeHT dhopMbl B AnA TOpochepuHeckinx aHULL
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10.2.3 OTBEPCTUA B NNOCKUX U B ChepuvecKnx QHuiax
OTBepCTNA B NAIOCKUX AHMLLAX AOMKHbI pacnonaratbCsa Tak, Kak 3T0 nokasaHo Ha pucyHke 10.2-5. Ot-
HOLLIEHME TOMLLMHbI LUTYLIEPa S, K TOMLUMHE AHULLA S, AOIMKHO Y0BNETBOPSATL CNEAYIOLLEMY YCNOBUIO

s, {2»p,nﬂ-d1 < 0’4'%}

I <
S |1-ansa-d, <14 -r

(10.2-8)

s

rae d; — BHYTPEHHUI ANAMETP BbITAHYTOTO OTBEPCTUSA (CM. PUCYHOK 10.2-5).

MpOMeEXyTOYHbIE 3HAYEHUSA BLIMUCTIAOTCA IMHERHON UHTEPNONALMEN.

TpeboBaHug, Hanaraemble ypasHeHuem (10.2-2), 4OMKHbI ObITb YAOBNETBOPEHDLI. ECNN 30HbI AeCTBMA
AaBlneHnsa u BOCNPUATUA Harpy3ok onpejerieHbl Tak, Kak 9To nokasaHo Ha pucyHke 10.2-6, To cneayet pac-
CMaTpuBaTh TONbKO CNeAYoLMe 3HaYEHUA KOMMEHCUPYIOLLIMX ATUH:

a) Ha chepUIEecKoM y4acTke AHnLIA. B aTOM criyuae Haao onpeaenuTb TONLMHY CTeHKU S, Ges ycunu-
BalOLLIEV HAKNaaKW, eCnn OHa eCTb, U NOACTaBUTL B CNEAYIOLLYI0 hopMyny

ls < (2"}5 + srs)' Srs (10.2-9)
b) B wryuepe
Ly <\(2:1p +5,) 8, (10.2-10)

1
LLtyuepa B pacyeTax cnefyeT paccMarpuBaTbh Kak 3MeMeHTbl YCUNEHUS, TOMbKO €Cnu OHW BBapeHbl C
MOMHbIM MpoBapoM [CM. pucyHok 10.2-6 b)]. BBUHYEHHbIE UNK 3aBarnbLOBaHHbIE NaTpPyOKM, KOTOPbIE NpUBa-
peHbl LUBOM 6€3 MONHOTO NPONMABIEHNUS, CHUTATb KOHCTPYKTUBHBLIMU 3NIEMEHTaMU YCUTEHUS HE cneayeT. 310
XK€ OTHOCUTCS U K 3aBUHYMBAIOLLMMCS KPbILLKaM U 3arfyLuKkam.
Pag oTBepcTuii cnegyeTt paccynTbiBaTh Kak O4MHOYHbLIE, ECAIN BLIMOMTHEHO criegylowee TpebosaHue ans
ueHTpansHoro yrna @, (cMm. pucyHok 10.2-7)

h +s —d’bz +5s
.2 1 .2 rb2 (2"75 +Sks)
@, >arcsin +arcsin S +2 S . (10.2-11)
rs rs rs
sty sty sty
MpumevyaHue — Yron &, — LeHTpasnbHbIA yron Mexay ABYMS LTYLepaMin — U3MEpPSETCS B pajnaHax.

[Ona paga oTBepCTUI NPU NEPEKPLITUM KOMMEHCUPYIOLIMX ANMH HAA4O0 NPOBOAUTL OOLMIA pacyeT obna-
CTel B COOTBETCTBUU C pucyHkamu 10.2-7 a) n 10.2-7 b).

[ns oAuHOYHBIX OTBEPCTUI Be3 yCuneHusl, KOTopble NPoAenaHbl B CPEepUYeckoM AHULLE, JOIDKHO Bbl-
NONHATLCS criegytowee TpeboBaHne

Onax = 0,141, (10.2-12)
" s
<01, (10.2-13)
dOS
(dy/10) min . (d/10) min
(L4
o ‘ﬂb | ‘m
7 5

@d,

PucyHok 10.2-5 — OTBepcTUs B AHULLAX
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2dy,
Aty
hlrs - ad . v
A Srs (\1{3 2
f = Srs
Afs
09 srbr -
A & o
p X
A o
a) £ d) <9
@dip Sib
A s
od
s Sro
sfS
AfS b—
N/
Ap (¥
b)
ad,,
Dop Ddip
Agp Ddip S| Ag,
! N
(-\lrs N'E (-\lrs e
| Srs — srs
Ass oy Ass
)
/ £ \ N
I Srp 5
. >l
Ap Y, Ap &
c) f)

a) 6e3 ycuneHus; b) ycuneHue ykpennsiowein Haknagkoii; ¢) yCUneHne nasoBoro OTBepCTus;
d) ycunenne HaBapeHHbIM LUTYLIEPOM; €) MPUBAPKa LUTYLIEPA K BbITAHYTON rOPNoBMHE;
f) ycuneHvne BBapeHHbIM LUTYLIEPOM

PucyHok 10.2-6, nuct 1 — OnpeaeneHne 30H AENCTBUS AaBMNEHUSA U BOCTIPUATUS HArpy3oK
B cthepuueckux 06onoukax n B NnocCKMx AHULAX
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Ddyp

SOINY

fKiees

20
7

T
AN
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9)
g) ycuneHne OAUHOMHOTO OTBEPCTNA HAKNAAKOM U LITYLIEPOM, NPONYLIEHHbBIM HACKBO3b

PucyHok 10.2-6, nuct 2

Aprr
%
N
&
v
>~ /'
\S«\\ (
LN AN
J \§\
e 2\
7/
Apo
A
pl
* 1

Srs gdis

a) b)
a) CMeXHble LWTyLepa;
b) Y-o6pasHas passunka

PucyHok 10.2-7 — 3niopa Harpysok Ansi cchepuyeckor o6onoykm

Yeunenue Tuna Haknagku paspeLlaeTcs NpUMEHsTb, ToNbKo ecnu pabodvas Temneparypa He npesbicuT
250 °C. Haknagka [omkHa NnoTHO npunerarb K 000MnovKke 1 NpYBapuBaTbCs K HEl Tak, YTobbl KaTET CBApPHOro
LIBa paBHANCA NO MeHbLUen Mepe 70 % oT TonwwmHbl Haknaakv. MNowaap yeunuearoLen Haknagku, kotopast
BOCMPUHUMAET Harpy3ky, 4OMMKHA NPUHAMATBECS YMEHbLUEHHOM Ha 30 % nNpu Nonb30BaHWN ypaBHeHnem (10.2-2).

Ecnu B cocTas 0CHOBHOIO Kopnyca, yCuneHusa unu wryuepa BXogaT marepuansl, y KOTOpbIX Jonyckae-
Mble HanpsXeHns [G] pasnnyHbl 1, €N NMEHHO A1 OCHOBHOTO KOpMyca BENUYUHA PACYETHOMO HanpsKeHNs
HanMeHblUasn, TO 3TO pacyeTHOE HanpskeHwe u cnegyer ucnonb3oearb B ypasHeHnun (10.2-2). Ecnn xe y
OCHOBHOIO KOpMyca BeNnMYMHa pacYeTHOro HanpPsKEHWUs! OKasbiBAETCA camoi 60MbLUON, TO BMECTO ypaBHe-
HuA (10.2-2) cneayeT ncnonb3osaTh cnegylowee COOTHOLLEHNE

([o]—%]ﬁu[[c]—%]-/\fb o2 Pg Ay (10.2-14)
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[ns cdepuyeckux gHULW ¢ Y-06pasHbiMK OTBETBIEHUSIMM [B COOTBETCTBUN € pucyHkom 10.2-7 b)] ycno-
BVE NPOYHOCTU AOMKHO YAOBNETBOPATHCA OAHOBPEMEHHO B obnactu | n 8 obnactm Il.

Cdpepuueckne gHULWE, y KOTOPbLIX OTBETBMNEHNS UAYT He BLOMb PaguycoB, criedyeT 06CcUMTbIBaTL B CO-
OTBETCTBMU C pucyHKom 10.2-8.

Srb

PucyHok 10.2-8 — Oniopa Harpy3ok Ansi cdheprmyeckoro gHuULLa, Y KOTOPOro LUTYLEp HanpaBneH He BAONb paauyca

10.3 Mnockue aHUW A Ge3 aHKePHbIX CBA3EH

10.3.1 OGwue nonoxeHns

MonoXeHWa HacTosLero NyHKTa NpUMeHWMbI ANS pacdeTa U onpeaeneHns pasMepoB MIOCKUX AHULY
6e3 aHKkepHbIX CBA3EN B U3NOXEHHBbIX HIXe npeaenax. YTo kacaeTcs NNoCKUX AHULL C aHKEPHBLIMU CBA3AMM,
TO UX CnefyeT paccyuTbiBaTh B COOTBETCTBUU C NOMOXEHUAMMN HACTOSALLEro cTaHaapTa.

Kak nokasaHo Ha pucyHke 10.3-1, NOMUMO OrpaHUYeHWiA, NPOUMNICTPUPOBAHHbBIX HA STUX 3CKU3aX, Tak-
Xe HeobXoAMMO yYUTbIBaTb U CNeayoLne orpaHnYeHUs:

a) TopLeBble y4acTKy chopMrpoBaHbl N0 TEXHONOMAW ropsyer 3a4enku LunuHapuyeckon obevaimku ko-
BaHbIMW NNOCKUMUN AHWLLIAMM, KOTOPbIE NPUBapeHbl CThIKOBLIM LLUBOM K obevalike.

d; <600 mm.
g 2 0,3 - 8, HO TAKXKE 2 5 MM;

b) nnockue gHuwWwa ABNSIOTCA KOBaHbIMU NGO M3rOTOBMEHBI U3 MEXaHUYecku 06paboTaHHbIX MOKOBOK U1
NpUBapeHbl CTbIKOBLIM LBOM K oBevalike [cm. pucyHok 10.3-1 a) u b)].

20,3 - S, HO TaKKe 2 5 MM.

JHuLLa n3roToBneHbl U3 NUCTa, MexaHnveckn obpaboTaHbl U NpuBapeHbl CTIKOBbLIM LUBOM K 0Gevaiike
[em. prcyHok 10.3-1 €) 1 f)], Ana 3TOro cneayer UCnonb3oBaTh NMUCTLI KNacca He Bbille 3 B COOTBETCTBMU C
NPUHATBIMW CTaHAapTaMu Ha matepuansi

C) nnockune AHWLLA, NONHOCTLIO BXoAdALMne B obevaliky, rae caenaHa selbopka.

d1 <600 mm.

(MpumeHaeTca orpaHnyeHye No cTanu rpynnel 1, y koTopoi R, He Gonblue 470 H/vmm2);
d) nnockne AHuLLA, NONHOCTLIO BXOASALLUME B 0Oevaiiky, rae HET BbIOOPKU.

d; =600 mm.
(MpuMeHseTca orpaHnYeHne no ctanu rpynnel 1, y kotopoi R, He Gonblue 470 H/vmm2):
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€) NNockne QHWLWa ¢ NPodUunNbLHON BEIDOPKON, CAENAHHOW Ha CTaHKaX, HO KOTOpbIE CBapuBatoTes ¢ obe-
YaNKOWN CThIKOBbLIM LLIBOM.

20,2 - s, HO TaKKe 2 5 MMm.

MNnockre AHWLLa U3rOTOBMNEHBI U3 NUCTa U MexaHu4eckn obpaboTaHbl, ANA 3TOrO CneayeT UCNONb3oBaTh
mMartepuan knacca z3 B COOTBETCTBUM C [5].

Ans nucta TpebyeTcs NpoBecTM AONONHUTENBHBIE NCAbITaHWUS No metogy HPK B Toll ux vactu, B Ko-
Topown OyAeT pacnonaratbCcs KpoMKa, NoAroTaBnMBaemMas Ans BbIMONHEHUS CBAPHOro LWBa, 3TW UCMbITaHWA
AOMKHbI rapaHTUpOBaTh OTCYTCTBUE PaCCNOEHUS U pa3pbiBOB.

TonwunHa gHULWa B 30HE BbIOOPKM HE AOMXKHA ObITb MeHbLUE TOW TOMLWUHBI, KoTopasa TpebyeTcs B NyH-
kte 10.3.2;

f) nnockue AHnWa c BLIGOPKOM, NPYBapEHHbIE K KOHLEBBIM yYacTkam obevarku.

d1 <600 mm.

[na OHWW, KOTOpble BbIPe3aHbl MEXaHW4eCKuM MyTem U3 nucTa, CreayeT WMCMonbL30BaTb Matepuan
knacca z3 B COOTBETCTBUW C NONOXEHUAMM [5].

(MpumeHseTca orpaHUYeHne no ctanu rpynnel 1, y kotopoi R, He Gonblue 470 H/imm2);

g) NAocKne gHUWa, NONHOCTLIO BXoAsLWNE B o6evaliiky, rae HeT BolGOpKn — CBapka BELETCH MO TeXHO-
FIOrMK C NOMHbLIM NPOBAPOM USHYTPU 1 CHAPYXU, MPU STOM BHYTPEHHUIA CBapHOIA OB cBOOOAEH OT HAAPEe30B:

20,5 - 8,5, HO TAKXKE 2 5 MM.
ady,
5 F F =
& / % | ! /
1 5 )|
7l 2 | /
|| i
R “ s
| | | =
N L 7 .
@d; Srs @d; Srs
a) b)
9 min
L 2Ss g
n
P 7
]
1 mi }
min
4_ 3 max x
£
ZIE
bl
srs

PucyHok 10.3-1, nuct 1 — Mnockue TopueBble y4yacTkn 6€3 aHKepHbIX cBA3en
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PucyHok 10.3-1, nuct 2

10.3.2 TonwuHa Kpyrmbix AHUL, 6e3 aHKepPHbIX CBA3en
TpebyeTcs, 4Tobbl TONLWMHA CTEHKA COCTABNANA NO MEHbLUEN Mepe

Sp =S, +C1+Cy. (10.3-1)

[Ins Tex TMNoB AOHBILEK, KOTOPLIE MOKa3aHbl Ha pucyHke 10.3-1 @), ToNWKHA CTEHKN JOIKHA YAOBMNeT-
BOPSITb yKa3aHHbIM Bbille TpeboBaHMAM, 33 UCKIIOYEHMEM TOrO, YTO KacaeTcsa npodusbHOW BbIBOPKK, 3aechb
TOMNLUMHE MOXET ObITb YMEHbLUEHA, HO MPKU STOM OCTABaTbCHA HE MEHbLUeW, Yem A0

Spq =S+ Cq+Co. (10.3-2)

Mpubaska ¢, AOMKHA NepeKkpbIBaTh MUHYCOBLIA AoNYCK Ha uarotoeneHwe. Mpubaska ¢, AOMKHA KOM-
MeHcMpoBaTb M3HOC MeTanna.

TonwmHy BbIGMpaeMoro y4actka CTeHkn n3 nboi npodunbHON BLIGOPKU CneayeT paccuuTbiBaTh Mo
crnegywllei gopmyne

S =Ky Ky Ky ~d,.,/pc /o] (10.3-3)
CBapHble WBblI HAa JHuwax, usobpaxeHHbix Ha pucyHkax 10.3-1 c), d), e), f) g), HeoBxoaumo pac-
CMaTpuBaTh KaK COeAMHEHUS, Ha KOTOpbIe NOXWTCS NonHas Harpyaka (CM. 6.3.2), B COOTBETCTBUU C 3TUM U

Hago BblGupaTb BenuunHy [o] Ans ypasHeHus (10.3-3). Ecnu [6] yMeHblUeHa HACTONbKO, YTO OHa MeHblue
Harpysku Ans ofevaiikn OKOHEYHOro yvacTka marepuana OCHOBbI [G],, TO MUHUMAaNbHOE 3HadeHue ans K,

cnegyet ymeHbwnTb € 0,41 go 0,41 ([o]/[c]b) 1 Ana npodunbHoh BLIGOPKM
S 213 P, -(g—rikj/[c], HO TaKKE S,y = S (10.3-4)

3HaueHve 4ns K, cnegyet onpeaensTs B COOTBETCTBUN C pUCyHKoM 10.3-2; ANs TOPLEBbLIX Y4aCTKOB —
no pucyHkam 10.3-1 a), b), e) n g).
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Onsa arvw, npeacTtaeneHHbIXx Ha pucyHke 10.3-1 ¢, d) u f), cnegyeT npuHUMaTbL BO BHUMaHUE puUcy-
Hok 10.3-3, npu aToMm:

- 4nA Kpyrmbix gHUW K, = 1;

- 4nA rnyxux gHuw Ky = 1.

Ana pHAW ¢ oTBEPCTUSIMK 3HaveHne Anst Ky criegyeT onpepenstb no pucyHky 10.3-4. SkcueHTpude-
CKue OTBepCTUs crneayeT o6cunTbIBaTh Tak Xe, Kak U KoHUeHTpuYeckue. Mpun aTom d,,/d; He JOIKHO NpeBbl-
wartb 0,8. OTBEPCTUS HE AOSIKHbI NoNagaTh Ha LLIOB, COEANHAOLWNIA AHULLE C 0BeYaiiKoii.

10.3.3 TonwmuHa HeKpyrnbiX U NPAMOYIONbHbIX NIIOCKUX AHULL 6€3 aHKePHOW CBA3M

[ns oBanbHbIX AHWL, BonbLuas a u Manasi b 0CK KOTOPbIX U3MEPSIOTCS BHYTpK obevaiikn, cnegyet nofb-
soBarben TpebosaHnsmm 10.3.2, HO Npu 3TOM BMECTO d; MOACTABNATL b 1 ONPELENATL KOSPMULIMEHT

K, =+/3,4-24b/a, Ho He BonbLue 1,6. (10.3-5)

Ons NpAMOyronbHbIX AHULL, Y KOTOPbIX GONbLUOK ¥ Manblil BHYyTPEHHUE pa3Mepbl paBHbl & U b, cneayer
nonb3osaTtbca TpebosaHnammn 10.3.2, HO TONMbKO NPY 3TOM BMECTO d; NOACTaBNATb b U OAHOBPEMEHHO

K, =11-43,4-2,4b/a, Ho He BonbLue 1,6. (10.3-6)

Ki
0,9
0,8~
\ o
™ %
079 NY
\\\ NA \
06 \\\\ §\7:9 N
\\ & \
NG \\
05 \\;3 g N N N \
A\Y
g \ \ \
0,41 N N
0,01 0,02 0,04 0,06 0,08 0,10 0,12 0,14 0,16 0,18 0,20
plo]
Scs0 — PaccuuTaHHan TonwmHa obevaitkn npu @ = 1 [cM. ypasHenus (7.2-1) wan (7 2-2)];
K, >0,41;
K, = (-1,05725 — 1,60840x + 0,116245x2 — 0,288657x3)p J[c] + 0,54 + 0,324245x~" - 0,668534x2 + 0,634377x3,
TA€ X = S;5/Ssp

S50 — CPEAHAA TONWMHA CTEHKN LMNUHAPUYECKON 06ONOUKU.

PucyHok 10.3-2 — KoadhdpuumeHT K, ans aHWW KonnekTopa,
npuBapeHHbIX CTLIKOBbLIM LWBOM K LIMNUHApPUYecKon obevanke,
B COOTBETCTBUM C pucyHkom 10.3-1 a), b), e) u g)
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Ki
1,1

//

1,0

0,9

0,8

7

AN

0,7

N
0,01 0,02 0,04 0,06 0,08 0,10 0,12 0,14 0,16 0,18 0,20
p/f

0.6

S

0,5

0,41

S.s0 — PaccumTaHHas TonwwHa obevaiikn npu ¢ = 1 [cm. ypasHeHus (7.2-1) unn (7.2-2)];
K, 20,41,
Ky = (-1,13850 — 2,80682x + 0,841379x% — 0,517434x%)p J/[o] + 0,68 + 0,231694x~" — 0,440285x2 + 0,550637x 2,
rae X = S,/S.00
Ses0 — CPEAHAS TONLMHA CTEHKU LNNUHAPUHECKon 060mouKM.

PucyHok 10.3-3 — KoadhdpmumeHT K 4ns gHVLL KONMEKTopa, NpMBapeHHbIX TAaBPOBLIM WBOM K obevalike,
B COOTBETCTBUM C pucyHkom 10.3-1 ¢), d) n g)
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065 0,1 0,2 0,3 04 05 0,6 0.7 0,8

dipld;

Kpusele Ha rpadmke paccuuTaHbl N0 CReAYIOLLMM yPaBHEHUAM, rae X = d,/d;:
Kousas A: K3 = 1 + 1,98x — 9,02x2 + 18,53x% — 19,31x* + 7,54x5;
KpuBasi B: Ky = 1 + 0,944x — 4,31x2 + 8,39x3 - 9,21x4 + 3,60x5

PucyHok 10.3-4 — PacueTHblii koadpmumeHT Ky

10.4 NMnockue HenpuBapuBaeMble KpbILKK

Ecnv pacyeTHble AaBneHns npesbiuaioT 2 H/MMZ, To MOXHO MCMOMb30BaTh TONBKO TAKNE KPbILLKN, KO-
TOPbIE MOTYT OTKPbIBATLCA NULLL BOBHYTPb. ECIN pacyeTHbIE AaBNeHNs He npesbiwaoT 2 H/MMZ, To MOXHO
MCNOMNb30BaTh KPbILWKNA, HAAEBAOLWMNECA CHAPYKU, NO TUNY rnyxux ornaHues.

BHyTpeHHM gnameTp OTBEPCTUS NMPU 3TOM OrpaHUYeH 3HavyeHnem 460 mm.

TonwmHy cnegyet onpeaensTts B cooteeTcTBUM ¢ TpeGosaHuamu 10.3, ¢ d; no pucyHky 10.4-1.

Ecnu kpblwka HapyxHas, To K, cneayet 6patb pasHbim 0,41, 3a NCKMIOHEHUEM TeX CUTYyaLuii, Koraa nc-
nonb3yeTcs KpbilKa No TUny nokasaHHon Ha pucyHke 10.4-1 f), koraa 6onTel CO34aK0T B NNMTE AONOMHUTEND-
HbIil n3rmGaowmini MoMeHT. B Takux cutyaumax cnegyet 6patb sHaveHusa ana Ky us tabnuupl 10.4-1.

Ta6bnuua 10.4-1 — 3HaueHus ons K,

dJd; K,
1,0 0,45
1,1 0,50
1,2 0,55
1,3 0,60

Ecnu ncnonbaytotcs BHyTPEHHWE MIOKK NO TUNY NOKasaHHbIX Ha pucyHke 10.4-1 a), To koadduumeHT K
cnegyet 6patb paBHbiM 0,45. Takke crnedyeT NPMHUMATL BO BHUMaHWe Hanuyne Ha nnauTe AononHUTENbHOro
nsrnbaroLlero MOMeHTa, BbI3BaHHOIO 3aTshkkoi GonToB. Ecnn He npuMeHsTb HMKakoro Gornee ToYHOro pac-
yeTa, TO p, 3aMeHsleTcsl Ha p, + 7,5F/d,2 , TAe F — 310 nonHasi Harpyska Ha Bce GOMThI, paccyuTaHHasi no
AONyCTUMOMY pacyeTHOMY HanpsKeHWIo Npu 3agaHHON pacyeTHOW TemnepaTtype, YMHOXEHHasi Ha MOMHYI0
adhdpekTUBHYIO NNoLWaab NonepeyYHoro ceverns 6onTos.
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PricyHok 10.4-1 — Mnockne cbemHble 3arnyLukn 6e3 aHKepHbIX CBS3ei
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11 TpyObl

11.1 CumBonbl U a66peBuaTypbl

B fononHeHve k cumBonam, npueeaeHHbiM B Tabnuue 4-1 FOCT P EN 12952-1, MOXHO NCNONb30BaTh
CUMBONBI, NPUBEAEHHbIE HUXeE, B Tabnuue 11.1-1.

Ta6bnuya 11.1-1 — Cumsonsl

Cumson
Onucaxue EauHuya

EN rocTp

i Sy Tpebyemas TonwWHa Ha BHYTpeHHeW cTopoHe rmba 6e3 npnbaBok B COOTBETCTBUN MM

C pucyHkom 11.1-1
€cto Sro TpeGyemas TONWMHA Ha BHeLLHel CTopoHe rmba 6es NpubaBok B COOTBETCTBUM C MM
pucyHkom 11.1-1
ey Sy TpebGyemas TonwMHa Ha BHYTPEHHel cTopoHe rmba ¢ npubaskamu MM
€ St Tpebyemas TonwmMHa Ha BHELLHeN CTOpoHe ruba ¢ npubaskamu MM
— r PakTnyeckunin paguyc ruba (no pabouemy yeprexy ruba) —
Ty Iy Panuyc ru6a Tpy6Gel B COOTBETCTBIN € pUCYHKOM 11.1-1 MM
5
T
\~
~.
AN
o N\,
@y @d,
2 2
b

PucyHok 11.1-1 — OBo3HaueHuns ansa onucanusa mbéa Tpyobi

11.2 TonumHa NpsIMbIX KOTENbHbIX TPYG
11.2.1 Tpebyemasn TonwmnHa cTeHOK ¢ AOGaBKamMu
Tpebyemas TonwmHa CTEHOK NPsAMOiA TpyObl ¢ foGaBkaMu AOMKHA BEIMMCNATLCSA NO ddopMmyne

§ =S +Ci+0C,. (11.2-1)

MNnakuposaHue, HaHeCEHHOE ANSA NOBbLILLEHUS YCTONYMBOCTM MeTanna K N3HOCY, HE A0MKHO paccMaTpu-
BaTbCs KaK 4acTb TOMLUWHbI NPU pacHeTe HaNPsXXeHU OT AaBneHUs.
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11.2.2 Tpebyeman TonumHa CTeHKn 6e3 npubaBok
Tpebyemas TonwmHa cteHku 6e3 npubasku AnA NPAMON TPyBbl A0MKHA onNpeaensaTbCs B COOTBETCTBUU
C ypaBHEHNEM

pc'dO
S, = , (11.2-2)
T (2-[o]-ps) 0+2p,
unu ana ¢ = 1 (Tpyba 6e3 orBepcTuin)
pc'dO
Syp=—"—0— 11.2-3
"2 oy 129
Unu
pc’di
S =7 — 11.2-4
*lol-r.) ¢ -2
manaoe =1
Po 9, (11.2-5)

§p=—"——,
" 2'[6]_pc

rae ¢ — Ko3(pdULMEHT NPOYHOCTU, onpeaeneHHbin B 8.2.

11.2.3 MuHumanbHaa TonNwuHa

TonwwmHa s; — ¢, (HOMMHaNLHaA TONLMHA MUHYC NpUGaBka ¢;) He A0MKHA ObITb MEHbLUE, YEM 3HAYEHUE
AN MUHUMAnNbLHOM TONLWMHBI, YKa3aHHoe B Tabnuue 11.2-1.

MpuMedyaHne — [nameTpbl, UCMONL30BAHHLIE AN PACHETOB — 3TO HOMUHAIIbHBIE AUAMETPLI, TO €CTb NPOn3-
BOACTBEHHbIE JONYCKU B 3TU ANaMETPhl He BXOAAT.

Tabnuya 11.2-1 — MuUHMManbHas TonwuHa ANa NpsMoi Tpy6kl

HomuHaneHBI HapyXHelli ArnaMeTp, MM MuHumManbHas TonwmHa s; - ¢4, MM

<38 1,7
>38 <51 2,2
>51<70 2,4
>70<76 2,6
>76 <095 3,0
>095 <102 3,3

>102 3,5

11.2.4 TpyObl, CBapeHHbI€ BCTbIK MO OKPYXHOCTU

Ona sbinonHeHusa TpeGoaHua HPK, koTopbili TpeOyeTcs B COOTBETCTBUM C nonoxeHuamu FOCT P
55682.6, cneayet NPOBECTU YKa3aHHbIE HUXKE pacyeTbl, 4TOObI Oblna rapaHTus, 4To TonwmMHa TpyObl Nnpu ceap-
Ke BCTbIK aAeKBaTHa Harpyskam, pa3BuBatoLLMMCH B XOA4Ee CBAPKY:

d. +4.F, /(r d?
S > \/1+p° o/ ’)—1, (11.2-6)

mhe 2 ([6]_1% /2)“PHPK
nnm
d p. +4-F /(n-d?
Sin 2 11— 1+ 2 (r-of) , (11.2-7)
2 ([G] P /2)' Prpk
€ Spyin — MUHMManbLHO Tpebyemas TonLmHa Ans TpyObl NPK CBapMBaHUU BCTLIK;

Fq — oceBble curibl, 4ENCTBYIOLLME HA CBAPKY, BbIMOMHEHHYIO MO OKPYXXHOCTU, KOTOPbIE BbI3bIBAIOTCA
cunamu, AONONMHUTENbHbLIMU NO OTHOLLEHUIO K AaBMNEHWIO;
¢ppx = 1,0 ana 100 %-ro HPK;
Oppx = 0,85 ans 10 %-ro HPK.
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11.3 TonuwuHblI TMGOB U KOMEH TPYObI

11.3.1 O6wMe nonoxeHuaA
Ecnu Tpy6bl npeanonaraercs rHyTb, TO NPU 3TOM Ha CTaAuM KOHCTPYMPOBAHMS BO BHUMAaHNEe Heobxoau-
MO NPUHUMAaTL cneayoLume TpeboBaHus.
11.3.2 TpeOyemMasn TosnwMHA CTEHKM ¢ NpubGaBKamMu
TpeGyemas TONLWMHA CTEHOK ANsi TMOOB M KONEH AOMKHA ObITb PaBHOIA:
- MO BHYTPEHHEMY paguycy
S = Spj +C1 +Cp; (11.3-1)
- M0 BHELLHEMY paauycy
Sto = Spo +C1 +Cy. (11.3-2)

11.3.3 TpeGyemas TonwmuHa CTeHKn 6e3 npubaBokK

Ecnu He npoBoaAUTbL BONEE TOUHBIX PACYETOB B COOTBETCTBUU C NPUINOXEHUEM A, TO Tpebyemasi TonLm-
Ha cTeHkn 6e3 npnbaBok AnA ruGOB U KONEH HE AOMKHA OblTb MEHbLLIE CMeayOLMX BENUYNH:

- ANsi BHELLHEro paauyca Hapy»Hoin obpasytouien

2.1
~—t405

dO

Sto =St —, (11.3-3)
2-rb
.

%

- ANS BHYTPEHHEro paauyca BHyTpeHHel obpa3syoLen

2.
7’?_0]5
do
S =Sp (11.3-4)
b
-1

dy

rae r, — pacyeTHbli paguyc ruéa B cootsetctanu ¢ (A-10);
Iy =r=0,5(S; +Sy);

S,; — 370 TpebyemMas TONLMHA CTEHKN NPsMON TPYObl B COOTBETCTBUN C 11.2.2.

B cuny paga npaktu4eckux cooOpa)keHuii pacyeTsl, NO3BONSIOWME ONPEAENUTb YTOSLEHUE MO BHY-
TpeHHeMy paauycy ruba TpyObl, kak 310 cneayet U3 ypaBHeHus (11.3-4), npoBoanTb He 0BA3aTeNbHO, ecnu
anametp Tpy6bl < 80 Mm.

11.3.4 OBanbHOCTb Ce4YeHus TPyObl B MecTe u3rméa

OBanbHOCTL CeYeHUs TpyObl B MeCTe n3rnba o ONMCbIBAETCA BbIPAXKEHUEM

(do —do)
(do + do)
rae dy — mMakcuMarbHbIA BHELUHWI AUaMeTp, U3MEPEHHbIN B CEPEANHE U3OTHYTOTO y4acTka;
do — MWHUMAarbHbIA BHELUHWIA AUAMETP, U3MEPEHHbLIVW B TOM Xe CaMOM MONEPeYHOM CEYEHUN, YTO U do-
BenununHa o He gomkHa BbIXOAUTE 3@ NPeaernbl, yCTaHOBNEHHbIE B NyHKTe 7.3.7 FOCT P 55682.5.

11.4 TMGKOCTb BCero TpyéonpoBoaa

11.4.1 O6wWMe NonoxeHUA

Tpy6bl 40mKHbI ObITb NOA0BPaHLI TaK, YTOObLI BECb TPy6onpoBoa o6nagan rmbkoCTbI0, AOCTATOUHOM ANns
TOro, 4Yto6bl racUTb CBOE COBCTBEHHOE PE3YNBTUPYIOLLEE PACLUMPEHUE W PACLUMPEHNE COEAUHSIIOLLENO ero B
eflnHyto cuctemy o60pyaoBaHus.

CrieflyeT Takxe yYUTbIBaTb JOMOMHUTENbHBIE HArPy3ku, BO3HUKAIOLUME B KOHCTPYKLMW U3-3a OTBETBIE-
Huii oT 6apabaHa, KONMeKToOpoB U Tak Aarnee, B COOTBETCTBUM C 7.5.
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11.4.2 Ananus

AHanus rmbkoctu HaAo0 nNpoBoauTb, eCnu €CTb XO0Tb KaKMe-Hwﬁyﬂb COMHEHUSI OTHOCUTESIbHO CNOCOOHO-
CTU CUCTEMbI YAOBNETBOPUTL YNOMAHYTbLIM TpGﬁOBaHm'-lM no ruékoctn. Cnocod BbINOMHEHUSA TAKOro aHanusa
npuBeaeH B [6].

PeLueHune o0 HEOOX0AMMOCTH BbIMONIHEHWUS TAKOTO aHanu3a NnpUHUMaeT pa3paboTyumk, OH e ABNAETCS U
OTBETCTBEHHbLIM 3a €ro NPOBEAEHUE, HO ECNKM TONLKO BECH TPYOONPOBOA HE YAOBMETBOPSAET OAHOMY U3 Crie-
OYIOLNX KPUTEPUEB:

a) TpybonpoBoa ABMAETCA AyONMpPyOLWMM ANs yCNeLwHo paboTatowero y4actka ycTaHOBKM UNK OH 3a-
MeLLAEeT CUCTEMY C XOPOLUMM MOCMY>XXHbIM CMIUCKOM;

b) Tpybonposoa MOXHO ageKkBaTHO CONOCTaBUTL CUCTEME, KOTOpas paHee yxxe Obina ycneLHo npoaHa-
nusupoBaHa.

Mpumevyarnune — Tpybbl MoryT GbiTb NOABEPTHYTHI NPefBapUTENbLHOMY HaMNpsKEHWIO (XONOAHBLIA HATHAr) AMsA
TOro, UTo6bl YMEHbLUWUTE KOHLEBLIE aheKTEI, BO3ZHUKAaOLLME NPW HarpesaHnn Bo Bpems paboThkl, a Takxke Ans Toro, 4Tobbl
MOHW3NTb YPOBEHb TEPMUYECKUX HaNPsKEHUIA (peKoMeHyemble cnocobbl cm. [6)).

11.5 CTPYKTYpHaA TeXHONMOrnyeckasa oCHacTka, NpuKkpensieHHas K Tpybam

11.5.1 OOwmne nonoxeHus
K TpyGam Ans CHWXEHWUA HanpPsXKEHUA B HUX, BO3HWKAIOLLMX OT BHELUHWX HArpy3ok, npueBapuBaeTcs
CTPYKTYPHaA TEXHOMNOrM4eckas ocHacTKa, Takas Kak TArvm U KPOHLWTelHb! (CM. 5.9).

N[~

L
2

)
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d) e)

a) aNeMeHT oCcHacTK1, NpuBapuBaeMblii k Tpy6e (ceveHune); b) cuMMeTpUUHan BepTUKaNbHaA NoAdepXKa Ans ropnsoHTanbHon Tpy6el;
C) NnoAAepxka AnA BepTuKaneHol Tpy6bl; d) BepTukanbHas noaaepxka AnsA UsorHyTol Tpyobl, €) NnpukpenneHue K Tpybe cABOEHHOW TAru

PucyHok 11.5-1 — TunoBble CTPYKTYPHbLIE TEXHONOMMYECKNE OCHACTKW, NpUKpennsemsle K Tpybam
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CBapHOIi LLOB AOMKEH GbiTh HENPEPLIBHLIM U MATU BOKPYF BCErO areMeHTa OCHacTku 6e3 paspbiBOB, 32
UCKIIOYEHUEM CUTYaLMK, KOT4a B COOTBETCTBUM C PUCYHKOM 11.5-1 €) npuxoamntca MMeTb Aeno ¢ U-o6pasHbim
npodounem.

TonwuHa ceYeHUs Takoro aneMeHTa OCHaCTK1, U3MEePEHHas BAOSb OKPYXXHOCTU TPYObI, He fJorpkHa npe-
BbILLATb OAHY YETBEPTYIO AuaMeTpa TpyObl B TOUKE CKPEMNEHUS C TPyOON.

MpumevyaHue — PucyHok 11.5-1 NnpuBeAEH C UNNOCTPATMBHBLIMW LiensiMu, YToObl NOKa3aTb TUMOBbLIE Nogpo6-
HOCTU ANA NPOACHEHWS KOHCTPYKTUBHbLIX TpeboBaHMiA.

11.5.2 OnemeHTbI OCHAaCTKuU, NpuBapuBaemMble K ruéam Tpyo

B mecTax, rge CTpyKTypHas TexHOonoruyeckasi OCHacTka mpuBapuBaeTcs Kk rmbam, cregyeT ¢ MoMOLLbIO
pacyeTta yoeauTbCA, YTO HaNPSXKEHWS, BbI3BAHHbIE OCTATOYHBLIMU Harpy3kamu, He BbIXOAAT 3a paspeLleHHble
npeaensl. 3TO MOXHO CAENaTb C NOMOLLbIO aHANU3a HanNPSHXKEHWIM, NOAYMHAIOLLEroca KpUTEPUAM, yKazaHHbIM
B [1] unu [6], nnbo AOKyMEHTanbHO 060CHOBaB OYEBUAHOCTb YAOBNETBOPUTENBHOTO COCTOSAHUA KOHCTPYKLUK,
COCMaBLUUCH MPU STOM Ha ONbIT paboTbl NOAO0OHbLIX KOHCTPYKLIUA.

11.5.3 MpOTAXKEHHOCTb Y4aCTKa C OCHACTKOM

Ecnun ocHacTka NpuKpenssieTcs CBapKoyi Ha NpsiMOM y4YacTke TpyObl, TO NPOTSXKEHHOCTL 3TOrO y4acTka,
M3MEpPEHHan B HanpaBneHuKU BAOMb OCK TPyObl, AOM¥HA NoAYuHATLCA TpebosaHuam 11.5.4 n 11.5.5 nubo
ee crieayet onpeAenuTb B pe3ynbsrate NpoBEAEHUS aHanmaa HanpshKeHWs, COrnacytoLerocsi ¢ KpUTEPUAMMU,
U3NOXEHHbIMU B [1] unu [6], nnbo aokyMmeHTanbHO 0BOCHOBAB 0Y4€BUAHOCTb YAOBMNETBOPUTENBLHOMO BbiGOpa
[ANWHBI, COCMNAaBLUKCh NPU 3TOM Ha ONbIT paboTbl NOAOOHbLIX KOHCTPYKLIMIA.

11.5.4 lonycTMMaa MHTEHCUBHOCTb paguasribHbIX HAarpy3okK

BenuunHa paguanbHbIX Harpy3ok He AOSKHA MPEeBbIWAaTb 3HAYEHWE, YKAa3aHHOE ANsi HEe Ha PUCYH-
ke 11.5-2 — Anst Harpy3kn pacTsHKeHUst UM Ha pUcyHke 11.5-3 — AnAa Harpy3ku oxatus CTPYKTYPHOW TEXHO-
NOrNYeCcKOM OCHaCTKN.

Mpu atom:

Q — HanbonbLLas MHTEHCMBHOCTL pagunanbHON Harpysku, H/mm;

[6] — Aonyckaemoe HanpskeHue matepuana Tpy6el no 11.1, Hmm?;

S,y — pacyeTHas TonLMHa TPyObl, TO €CTb HOMUHAMNLHAA TOMNLMHA MUHYC NpubaBka, MMm;

0y — HapyXHbIil guameTtp TpyGol, MM;

@ — LeHTpanbHbIA Yron, 0XBaTbIBAKOLLWI YyH4ACTOK OKPY>KHOCTU TPYObl NPUKPENEHHON K HEN CTPYKTYP-
HOI TEXHONOrM4YECKON OCHACTKON (PUCYHOK 11.5-1).

11.5.5 PacyeT MHTEHCMBHOCTU NPU paavanbHbIX Harpy3kax

NS CTPYKTYPHOI TEXHONOMMHYECKOW OCHACTKW, NPMBapPEHHOM NPOAONLHO BAONL TPYOLI, camasn 6onbLuas
Harpy3ka Ha Hero OT pacTsHXeHUA U OT CXKaTusl, AENCTBYIOLLAA B paguanbHOM HanpaeneHuu, A0MmkHa paccyu-
TbIBaTLCA NO CreAyoOLLEMY YPABHEHUIO

F 6-F-e

q-R+22, (11.5-1)

rae F — Harpy3ka, KoTopas NpuxoAnUTCA Ha KOHCTPYKTUBHLIN 3neMeHT, H;
€ — 3KCLEHTPUYHOCTb fIMHUMK, NO KOTOPOI AEeNCTBYET Harpy3ka F B paiioHe FIMHUM NPUCOEANHEHUS, MM;
Fr — paguanbHas coctaenatowan Harpysku F, H;
L — NpOTSHKEHHOCTb Y4acTka NPUKPENSIEHUs, MM.

NMpumevyaHne — ECAM UMeET MeCTO IKCLIEHTPUYHO HarpaBlieHHas Harpyska, To MOXET oKa3aTbCsl HeoOXo-
AUMBIM NPOBEPSITE WHTEHCUMBHOCTK 06eUX Harpy3oK, pacTsKEHUs! U CKaTUsi, KOTopble AeCTBYIOT Ha NPOTMBOMONOXKHBIX
KOHL{aX KOHCTPYKTUBHOIO arieMeHTa. F, R 1 ¢ UMEIOT 3HaK MIHoC NPU pacTsiKeHUN U MUHYC MPU CXaTUK.

61



FOCT P 55682.3—2017

62

PucyHok 11.5-2 — onyctumas H
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PucyHok 11.5-3 — [lonycTimas Harpyaka cxxaTusi 4ns CTPYKTYPHON TEXHOMOIMMYECKON OCHACTKK

11.5.6 NMpOYHOCTL CBapHbIX WBOB

Mpn pacuyeTax MPOYHOCTW CBapHbIX LUBOB, KOTOPbIMW NpMBAapeHa CTPYKTYpHas TexHonoruyeckas oc-
HacTka, AoNyCTUMOE Pac4ETHOE HanpsikeHne AOMXHO COOTBETCTBOBATL HanpseHuio B 6ornee cnabom 3seHe,
B CTPYKTYPHOIA TEXHOMOrMYECKO! OCHacTke unum B Tpybe, YMHOXEHHOMY Ha KO3(hQULMEHT CHUXEHUSA NPOYHO-
CTM CBApHOIO WBa @, KOTOPLIA PaBeH:

0,7 — Ana yrnoBbIX CBapHbIX LUBOB;

0,75 — Ans CBapHbIX WBOB C YaCTUYHbIM NPOBAPOM (BMECTE C HaknaAbiBaeMbIMK YIMOBLIMW CBapHLIMU
wsamu unu 6e3 Hux);

1,0 — ans nonHoro nposapa.
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30Ha NPUMOXEHMSA Harpy30K y CBAPHOTO LUBA AOMKHA BbIMUCNATLCA KaK TOMWMWHA LWBA, YMHOXEHHAs Ha
ANUHY CBApHOro wBa. Ytobbl paccynTaTh HaNPsXXeHWUs, TONLWKUHY LWBa cneayet 6paTb paBHOMN:

a) 0,7 oT ANuHbI KaTeTa yrnoBoro CBapHOro LWBa;

b) rmyBuHe BbIOOPKU ANSi CBAPHBIX LLUBOB C YACTUYHLIM NPOBAaPOM;

C) TOMLUUHE CTPYKTYPHOWN TEXHONOrMYECKOW OCHACTKU MPU CBApPUMBaHMUM LLUBOM C NOSMHbIM NPOBApPOM.

[Onsa cnoxHbix WBOB 3PdEKTUBHAA TOMNLWMHA LLIBA AOMKHA PaBHATLCA CYMME TOMLWMH COCTaBNAIOLWMNX
LLIOB Y4aCTKOB.

11.6 MoaroHka u coeanHeHue o6orpeBaeMbix TPyO

11.6.1 NMoaroHka Tpyo

MoaroHka Tpy6 k 6apabaHy Wnu KONNeKTopy AO0SKHA BbINOSHATLCA B COOTBETCTBUM C NyHKTamu 8.11 unu
9.4 [OCT P 55682.5.

11.6.2 CoegnHeHue o6orpeBaemMbix TPyO

CoeauHeHne oborpeeaemblx TPyO CneayeT BbIMOMHATbL CTbIKOBbIMU CBAPHbLIMM LLUBAMUW, B COOTBETCTBUM
¢ nyHkTom 8.11 FOCT P 55682.5. MpumeHeHne pe3bboBbiX MydpT, CBapHbIX MydT, riaHUEeBbIX U pe3bbOBbIX
COEAMHEHUN He AOMYyCKaeTCs.

11.7 CoeanHeHue HeoborpeBaeMbIx TPy

11.7.1 O6wMe NonoxeHuaA

HeobGorpeBaemble TpyObl crneayeT COeAuHATb CBapKOW MMM C NOMOLLBIO BCTPOEHHBLIX dnaHues, pas-
peLlaTcs COEAMHEHNS CTbIKOBbIMU CBAPHbLIMK LUBAMMU, HA CBApHbIX MydTax UnM C MOMOLLBI0 pe3bBOoBbIX
BBAPEHHbIX C yNNoTHeHneM MydT. MNpuMeHeHune pe3b60oBbIX INaHUEeB M NPUBAPEHHBIX My(T HE AONYCKAETCA.
®naHuUbl He cneayeT UCNonb30BaTh TaM, r4e Ha BONTbI MOTYT BO34EMCTBOBATL NMPOAYKTbI CropaHns (CM. TaKkke
nyHKTbl 8.11 1 9.4 [OCT P 55682.5).

11.7.2 CoeguHeHue Ha (pnaHuax U CBUHYMBaHUE

CoeanHeHne Ha naHuax u CBUHYMBAHWE ANs OPAUHAPHBIX hraHueBbix 6ONTOBLIX COEANHEHNIA AOIK-
HO BbINOJSIHATLCS B COOTBETCTBUM C NONOXEHWAMM [7] unu [8]. Ons HaBapeHHbiX dhnaHues rmybuHa nposapa
CBapHOro LWBa 1 TMn donaHues NoAOMPaoTCa B COOTBETCTBMU C NONOXEHUAMK [7] unu [8]. Moabop npoknagok
(Hanpumep, No marepuany 1 no pasmepam) AOSKEH BECTUCH TaK, YTOObI 3 EKTUBHOCTb NPOKNAAKU U Pa3BU-
BaIOLLIMECs MPW YMNOTHEHUW HaMPSHKEHWUA COrnacoBbIBANNCL C TpeGOBaHUAMU, NPEABLABAEMbIMU K onaHuam
U K CBUHYMBAHMIO.

MpuMmevyaHne — MOryT MPUMEHSTLCA COEAUHEHUA U priaHLibl CrieUuarnbHLIX TUMOB, NPU 3TOM Hago npocre-
AWTb, YTOBkI 4715 TaKWX 3rieMeHToB GbiNo A0Ka3aHO WX COOTBETCTBUE PACUETHLIM YCIIOBUSIM.

11.7.3 CoeauHeHUsA, CBapeHHble BCTbIK

CBapuBaHue coeuHEHNI CTbIKOBLIM LUBOM AOJPKHO BECTUCHL B cooTBeTCTBUM C [OCT P 55682.5.

11.7.4 CoeguHeHUA Ha cBapHbIX MydTax

CoeaunHeHUa Ha CBapHbIX MydTax JOIDKHbI BbIMOMHATLCA B COOTBETCTBUM C 8.5.2.

11.7.5 Pe3b6oBbIe UK pe3b6oBble U NPUBAapPEeHHbIE C YNIOTHEHUEM COeAUHEHUA

Pe3b6oBble unu pe3bboBble U NPUBAPEHHBIE C YNIIOTHEHMEM COEMHEHUS JOIDKHbI BBINOSHATLCA B CO-
oTeeTcTBuM C 8.5.2.

12 Y3nbl BbICOKOrO AaBNeHUsi HETUNMUYHON (POPMbI

12.1 M'mapaBnnyeckoe UCNbiTaHUe NOA JABJIEHUEM ANA onpeaesieHUA BENUYUHbI A0NYCTUMOro
BHYTPEHHEro AaBneHus

12.1.1 O6wme nonoxeHua

MonoXxeHust HaCTosAILLErO pa3aena NPMMEHUMbI K TAKUM y3nam v getanam, Ans KOTopbiX HET obLwumx npa-
BWN NO pacyeTy U B TAKUX CUTyaLMSIX, KOa NPOYHOCTb Y35a BbICOKOTO AaBNEHUS HEMb3A TOYHO paccuuTaTb
WK KOrAa TEOPETUYECKMIA NOAXOA K aHANMW3Y HAMPSXKEHUI OKA3bIBAETCH HENPUMEHWUMBIM.

Takue y3nbl AOMMKHbI YA0BNETBOPAThL TpeboBaHuam 12.1.2 unu 12.1.3, Kak 310 NPUHATO.

YnomsHyTble TpeGOBaHUA He crefyeT NPUMEHSITb B OTHOLLEHUM TEX Y3NO0B, KOTOPbIE HAXOAATCA NoA
BO3AENCTBMEM 3HAUMTENbHbLIX LIMKITUYECKUX HArpy30K, Kak 3TO onpezeneHo B 5.5, unu ecnu ol paboraior B
TaKkuX YCMOBUSX, KOTAA KPUTUHHBIMU CTAHOBATCSA XapakTEpUCTUKM Marepuana no nonsyyectu, unm Tam, rae
B AONOSIHEHUE K BHYTPEHHEMY AABIIEHUIO HA HUX MOTYT AENCTBOBATb UHbIE 3HAYUTENbHLIE HArpy3ku. B Takux
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cuTyauusix Heo6xoaAUMO NPOBOAUTL COOTBETCTBYIOLLIME UCMLITAHUS, B KOTOPbIE OyAlyT BKIMIOYEHbI YKA3aHHbIE
ahbpekThbl.

[na Bcex ucnbiTaHMin AOMKHbI ObITh paspaboTaHbl NPOrpaMMbl U BKMIOYEHbI B aTTECTALMOHHBIE [OKY-
MEHTbI HA YCTaHOBKY. ATTecTauus 40mkHa ObITh NONMy4YeHa 0 NPOBEAEHMWSA UCTILITAHUIA.

12.1.2 KOHTpONbHbIE UCNbLITAHUS HA NNACTUYECKYI0 AedopMmaumIo (UCnbIMaHue Ha npedenbHyo
Ha2py3ky)

Hacrosiwumin cnoco® cneayet NpUMEHSITb TONbKO ANS TaKUX Marepuanos, KOTOpble 00najaior JocTa-
TOYHOW BSI3KOCTbIO U AN TAKMX KOHCTPYKLIMIA, ANS KOTOPbIX UCTUPAHUE HE SIBMSIETCA KpUTEPUEM Pa3pyLLEHUS.

[na npoBeAeHnA Takoro UCTIbITAHUA HEOOXOAMMO U3TOTOBUTL Y3€N B HATYparibHYIO BENUYMHY, STOT y3en
JOIKeEH ObiTb NPUIOAHBLIM ANSA TMAPABMYECKOrO UCTILITAHUA MO AAaBNeHWeM. Y3en KOHCTPYKTUBHO AOIDKEH
ObITb MPUrOAHBLIM K NPOBEAEHUIO U3MEPEHUM B JOCTATOMHOM KONMMYECTBE TOYEK. 3TO AaCT rapaHTuio, YTo BCe
KpUTMYECKMe 0bnacTu MOXXHO Hagnexawpmm ob6pa3om OCMOTPETb U OOMEPUTD.

Mpu npoBeaeHuM rMApaBNUUECKOro UCNLITAHUSA NOJA AABMEHUEM OHO AOIDKHO ObiTb OPraHUu3OBaHO
TakuMm 00pa3oM, YToObl MMENach BO3MOXHOCTb NOCTENEHHO MOBLILIATL AABMEHUE A0 TeX NMop, Nnoka He
CTaHyT NOSABNATLCHA NEPBbIE NPU3HAKM 3HAYMTENBLHON 00LWen nnacTuyeckon aedopmauuu. MNMocne nose-
TNeHUs1 3HaUMTEeNbHOM ObLLe NnacTu4eckon agedopmauumn UCNIbITAHUE CrieayeT NPeKkpaTuTb U 3aMepuTb
AasneHue, npyu KOTOPOM ynoMsHyTasa aedopmanumsa BO3HUKNA. 3TO 3HAYEHUE aBneHus Py, cnepyert 3a-
TEM MCnonb3oBatb B ypasHeHuun (12.1-1), utobbl onpeaenuTh AONyCTUMOE pabouee AaBneHwe p, Ans
UCNbLITYEMOro y3na.

MpuMeuyaHue — BolpaxeHue «3HauuTernbHas oblyasi NnacTudeckas aedopmaLusi» NPUMEHUMO K TaKUM THU-
nam nracTuieckoi AecdopMaLui, Korga 3HauuTemNbHbIe YYacTkU UCTILITYEMOro yarna NepexofsT 3a TOUKY TeKyYecTn ans
JaHHoro MaTepuana. 3To BblpaXeHue HENMpMMEHUMO TaM, Fae niactudeckas gecdopmaums NoSIBISETCS Npy NEPBOM Npu-
TOXeHUU JaBreHUsi NpU UCTIbITaHWMK, MOCKONbKY OHa MOXET GbiTh Bhi3BaHa NepepacrnpefeneHneM HanpshkeHuii B TouKkax
KOHLieHTpaLUm HanpskeHUi.

McnbiTaHne MOXHO NpepBaTb U A0 Hauyana nNosiBNeHusl NnacTuveckon aedopmauuu, ecnu agasneHue
rMAPABINYECKOrO MCNLITAHUA YXKE JOCTUITIO 3HAYEHUS Py, 9KBUBANEHTHOro TpebyeMoMy 3HaueHuio paboyero
AAaBIIEHUA P, PACCUUTAHHOMY NyTEM npeobpasosaHus ypasHeHus (12.1-1).

Honyctumoe paboyee gaBneHue

pc:61~82~p,y, (12.1-1)
rae 8, — nonpasBoYHbIA KOIPMULIMEHT HA KOPPO3UIO, IPO3UIO U NSHOC
2
S ... —C
8= [M] , (12.1-2)
Sa

€CNW B CTEHKE Y3M1a UMEIOT MECTO M3rMGHbLIE HAMNPSHKEHWUSA, MPUYEM Takne, KOTOPbIE MOTYT CKa3aTbCs Ha NPoY-
HOCTM, UIn

S . —C
8 = (%2] €CInK peLualoLLee 3HAYEHUE UMEET MEMOPAHHOE HaNpsDKEHME, (12.1-3)
a
rAe 8, — KOIDPULIMEHT, KOTOPbIIl BBEAEH AMNS Y4ETa Pa3HULbl MEXAY YCTIOBUSIMU MPU OLEHKE U NPU UCNbITa-
HUN:
o]
8, = [_—, 12.1-4
2= R ( )

e

r4€ Spjn — MMHUMAanbHas pacyeTHas TOMLMHA CTEHKM B TOM MECTE, KOTOPOE KPUTUYHO [N KOHCTPYKLMK,
S, — AENCTBUTENbHAA TOMLMHA UCTLITYEMOrO Y3na, U3MEepPeHHasn nepea NPOBEEHUEM UCTbITAHUA B
TOM XK€ CAMOM MECTE, UTO U Spin;
[6] — pac4yeTHOe HanpsxeHne NPy OLIEHOYHbIX YCIIOBUAX (B COOTBETCTBUM C 6.3);
Py — kanubpoBoOYHOE AaBneHue, No AOCTUXKEHUU KOTOPOro UCTIbITAHME NpeKpaLlatoT;
R, — cpefHss BENUYMHA HaNpshKeHUA Npegena TeKy4ecTu Npu KOMHaTHOW TeMnepaType, nony4eHHas
ycpegHeHWeM B SKCNEPUMEHTAX MO PaCTHKEHNIO 06pasLoB.
12.1.3 KOHTpONbHbIEe UCNbITAHUA HA paspyleHue
310T cnocob cneayer NpUMEHATL KO BCEM Marepuanam.
CnegyeTt NOAroToBMTL MONHOpa3MepHbIn obpasew nccrnegyemoro usgenus Anst NpoBeeHus ruapas-
NUYECKOro UCMbITaHUS Mnoj AaerieHueM. McnbiTyemblii obpasel HarpyxalT ruapaBnuyeckuM AaBneHuem

e
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[0 MOMHOTO Pa3spyLLEHWs W 3anuUChIBAIOT AaBNEHWEe, NPU KOTOPOM 3TO paspyLUeHWe nponsoLuno. JonycTumoe
paGouee gaBreHne 3aTeM ONpPeaensiioT no opmyre

Pe =883 P, (12.1-5)

5, :[,i], (12.1-6)

m

roe 8, — TOT e KOI(MPULNEHT, YTO U B ypaBHeHuu (12.1-2);
p, — Aonyctumoe paGovee AasneHue;
Pz — LaBneHWe, Npy KOTOPOM NpomM3oLLno paspyLlueHue oGpasua;
R,, — cpeaHsas Benu4nHa npeaena npovHOCTM, Nony4YeHHas ycpeaHeHWeM B 9KCNepuMeHTax no pacTsbke-
HUIO 06pa3LOB C AOBEAEHMEM 40 Pa3pPyLUEHUS.

12.2 YncneHHble MeTOAbI

12.2.1 OO Me NONOXeHUNA

M3naraemble B HACTOSILLEM pa3fene MEeToAbl MPUMEHUMbI ANl pacyeTa Takux y3nos, ANA KOTOPbLIX HE
CYLLECTBYET MpaBun pacyeTa UM HageXXHOCTb KOTOPbIX HE MOXET ObITb OnpeseneHa ¢ NOMOLLLIO YPaBHEHUNA,
NpUBEAEHHLIX B HACTOAILLEM CTaHaapTe.

12.2.2 MeToabl

B cnegyolmx meTogax pacyeTa crnegyeTr ucnonb3oBarh:

a) MeToq cun;

b) METOA KOHEYHBIX pPasHOCTEN;

C) METOA KOHEYHbIX STIEMEHTOB.

12.2.3 OueHKa HanpsikeHUn

OLEHKY Hanps>KeHWI CrneayeT BbIMONHATE B COOTBETCTBUU C MOMNOXEHUAMHU [1].

13 YecTanocTtb

13.1 O6wme nonoxeHus

13.1.1 Metoauka

B Tex cnyyasx, korga y3nbl BbICOKOTO AABIIEHWNS UCTILITLIBAIOT B paboyem pexxume 3HaYuTenNbHbIE nepe-
MEHHbIE Harpy3ku, Kak 310 onucaHo B 13.1.2, Heobxoanmo, onupascs Ha NoNoXeHua 13.3, BLINONHUTL Oue-
HOYHBIN aHanu3 yctanocTtu.

Ecnu Bo3HMkna HeobxoaMMOCTb B MPOBEAEHUM aHAaNU3a ycTanocTu, Heob6xoaMMo paccumTaTb NEPEMEH-
Hble HanpskeHus B cooTBeTcTBUM ¢ 13.1.3. YcTanocTHoe paspylueHue crielyer 06CYUTbLIBaTh C UCNONb30Ba-
HUEM MPUNOXKEHUA B 1 OLEeHOYHbIX KpUTEpUEB, NPMBEAEHHLIX B 13.1.4.

Beuay npocToTbl TAKOro aHanusa ero pesynsrarbl MOTYT NULIL 10 HEKOTOPOW CTENEHU UCTONL30BATLCA
AN OLEHKM cpoka cnyxObl. B T0 e BpeMs Ans nonyyeHus 6onee TOUHbIX Npeacka3aHnii OTHOCUTENBHO CPO-
Ka cnyx0bl CyLLeCTBYIOT 6onee CrnoXHble METOAbI, HanpUMep MeTOA KOHEYHbIX ANEMEHTOB.

OnsA yana ¢ U3onmpoBaHHLIMU OTBEPCTUSAAMU MAMETPOM, HE NpeBbILLAloLWmMM 20 MM, YCTanoCTHbI aHa-
N3 NPOBOAUTL HeoBA3aTenbHO.

13.1.2 YcTanocTtHasa Harpy3ka

Llenblit pag pasnuyHbiX NepexoHblX NPOLIECCOB, TaKMX Kak MyCKU KOTNA U M3MEHEHUS1 ero Harpy3ku B
npouecce sKcnnyatauum, AomkHbl ObiTb yKa3aHbl 3aKa3ynkoM Ans NpousBoauTensi. Ecnu Takux ykasaHwuii
NPOU3BOAUTENIO HE MOCTYynarno, TO KOTen MPOEKTUPYETCA U u3rotaBnuBaeTca B pacyere Ha 2000 x0noAHbIX
NyCKOB, W rpaHuLbl 4NA YCTanoCTHOro paspyLleHns 3agaloTcs B cOOTBeTCTBUM € 13.1.4.

Bo Bpems akcnnyartauum yanbl BbICOKOrO AaBNEHWUS NOABEPraloTCs AENCTBUIO LIUKIINYECKUX UMW NOBTO-
PAOLLMXCA HaNpPsXKeHWiA (CM. pUCYHOK B-1), BbI3BaHHbLIX NEPEMEHHBIMU HArpy3kamu, OHU AEUCTBYIOT COBMECT-
HO B TEYEHNE BCEr0 CPOKa CMyX0bl, YTO U NPUBOAUT K YCTANOCTHOMY pacTpeCKUBaHUI. YCTanocTb cknaabiBa-
€TCA U3 AENCTBUI Pa3NUYHbIX HArpy3oK, TO €CTb OT NOCneaoBaTeNbHOCTU XOPOLUO ONPEAENEHHbIX HArpy3ok,
KOTOpas MOXET NOBTOPATLCA BO BPEMS SKCMyaTaumu. PeanbHas oLeHKa yCTanoCTHbIX Harpy3ok — 3TO KoY
K pacdeTy HakonmneHus ycranoctu. Takum o6pa3zom, pacCMOTPEHME Harpy3oK npyu OLEHKe YCTarnocTu OMKHO
obecneynBaTb NONy4YEHNE BEPXHEN OLIEHOYHON rpaHuLbl ANsi TEPEMEHHbIX HAarpy3oK, AeiCTBYIOLUMX Ha KoTen
UIN Ha €ro Y3rbl B TEYEHNE BCErO BPEMEHU Cry>xObl.
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VCTOYHMKM NepemMEHHbIX Harpys3ok, AEWCTBYIOLLMX HA KOTEN UMM Ha ero y3nbl, HeOOX0AUMO MAEHTU-
duuyuposats. CnegyeTr NpUHUMAaTbL BO BHUMaHWE BCe paboyme UCTOMHMKW UMM UCTOMHUKM U3 OKpyXKatoLuei
cpeabl, KOTOPLIE MOTYT BO3AENCTBOBATL HA KOTEN MPU BCEX MbICIIMMBIX BapUaHTax ero MCronsL30BaHMs U Ha
NPOTSAXEHMU BCEro CpoKa Cry>obl.

Mpumepammn UCTOYHUKOB TakUX Harpy3oK MOryT ObiTh:

a) konebaHus faBneHusi (B TOM YUCIE M BO BPEMS UCMbITAHUI);

b) nepenagbl TeMneparypbl;

C) CONPOTUBIIEHWUE PACLUMPEHMIO UMK CKATUIO NPU HOPMAarbHLIX BApUaLMSX TEMNEPAaTypsl;

d) ycuneHHble Bubpauuu;

€) BapuaLmMu BHELUHUX Harpysok.

[eWcTBne ycTanoCTHbIX Harpy3ok MOXET ObITb NPeCTaBneHO MO UCTOPUM HArpyXXeHusl, To eCTb No Ba-
puauusaM Harpy>XeHus B aHHOW TOYKE KOTNa Npu BO34ENCTBUM YCTANOCTHBIX HArpy3oK (CM. pUCYHOK B-3).

13.1.3 PacyeT nepemMeHHbIX HaNPsXEeHUI

B 13.4 BygeTt gaH npubnuxeHHbIA, HO NPUeMIieMblii CNOCOO pacyeTa NepeMeHHbIX HamnpsHKEHWI, Ko-
TOpPble Bbl3BaHbl A€ACTBUSIMW AaBMEHUS M TEMMNEpATypbl B 30HAX nepexoda OT UMNuHAPA K UUNUHAPY U OT
uunuHApa K cpepe. HanpskeHus, paccUMTaHHbIEe TakuM CnOCOOOM, MOXHO MCMNOMb30BaTh B NMPUNOXEHUW B
naxe 6e3 yyeta k0achpuLneHTOB BNUAHUA Hagpesa B B.5.

Ecnu >xenatenbHO BbIMOMHUTL Gonee TOYHbIN aHanus, To Heobxoaum Gornee noapobHbI aHanu3 Ha-
NPSHKEHUN.

13.1.4 OueHka ycTanocTu

WcToputo AeiicTBUA LIMKNUYECKNX HArpy30K criefiyeT pasbuThb Ha 114 LMKMOB, B KAXA0M U3 KOTOPbIX UMEIOT
MECTO pasmax HanpskeHuii 26,4, aMNIUTYAA HANPSHKEHUI G4 W ITANOHHAs TeMnepartypa £,*; Ha n, UMKIoB,
B K&KAOM M3 KOTOPbIX UMEIOT MECTO pasmax HanpsukeHni 26,,,,, aMInuTyaa Hanps>KeHUA G,, U 3TanoHHas
Temneparypa &y*, u Tak ganee. o kaxgomy Habopy AaHHbIX N, G, 26, U t* CNeayeT NPUMEHSATL NPUNOXeHNe
B, uToObLI ONpeaenuTb MakcMMarnbHO 4ONYCTUMOE KONMMYeCTBO Luknos [N].

HakonneHue ycTtanocTtu Hago OLEHUBaTb C NOMOLLBIO TMNOTE3bl O IMHEMHOM CYMMUPOBaHUU NOBPEX-
faemocTtu

LS L L S
Z[N P [N]1+[N]2+"'+[N]k ' (13.1-1)

3t1a cymma HasbiBaetcsi Koo PuLMEHTOM UCMONb30BaHUSA, U OHA He AOoMmkHA ObiTb Gonblue 1,0, ecnu
UMEEeT MEeCTO yCTanocTHas Harpyska. Ecnu ato He Tak u npeanonaraiotcs 2000 X0noAHbIX NYCKOB, TO KO-
OULMEHT UCNONb30BaHUA HE AO0MKeH ObiTb 6onbLue 0,4.

13.2 CumBonbl u abopeBuaTypbl

B pononHeHue k cumBonam, NpuBeaeHHbIM B Tabnuue 4-1 FOCT P EH 12952-1, MOXHO MCNONb30BaTh
CVUMBOIbI, MPUBEAEHHbIE HUXeE, B Tabnuue 13.2-1.

Tabnuya 13.2-1 — CumMeonsl

Cumson
OnucaHue EavHuua

EN FOCT P

B B KoadpdpuumeHT no pucyHky 13.3-2 unu 13.3-3 °C
C, C, KoadpdpuumeHT no pucyHky 13.3-6 —_
Co Cy KoadpdpuumeHT no pucyHky 13.3-5 —
c, C, CpeaHuii yaenbHblid HarpeB MeTanna Npu NepexofHol TemMneparype Dx/krK
D a KoadhpuumeHT TemnepaTyponpoBoAHOCTU MeTanna, paBHbIiA K/pcp (cm. 5.5, npu- M2lc

th noxenue D, D.3.4)

e Scped CpeaHsia TonwuHa B paccMaTpusaeMoin ToqkKe MM
eg Smin MeHbluas TonwmHa Npy U3MEHEHUN TONLUHBI MM
e Smax Bonbluas TonwmHa npyu U3sMeHEeHUU TONLLUHBI MM
€mb Smb CpenHsial TonwuHa CTEHKU WTYLepa, u3MepaemMas Tam, rae 3To BO3MOXHO MM
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[MpodomxeHue mabnuyp! 13.2-1

Cumson

EN ocTP Onucanune EavHuua
e s CpefiHsAA TONWMHA CTEHKW OCHOBHOMO KOpnyca, uaMepsiemasi TaM, rge 3To BO3- MM

ms ms MOXHO

f, f5, f3 | 64 6, 03 | [NaBHbIe HanpsxeHUs Himm?
p 5 HanpsxeHue, TaHreHumanbHoe Mo OTHOLIEHWUIO K OCHOBHOMY KOPNYCY W TaHreHLM- H/mm2
makre make anbHoOe NO OTHOLLEHUIO K LUTYLiepy
fmane.p Omanep | HONA HaNPSXEHUA OT ABNEHNUA B Gy, Himm?2
Tmane.t Opmanat | [lONS HANPSXKEHNS OT TEMNEPaTYpbl B Cp,,, Himm?2
fax Oax HanpspkeHue, akcnanbHoe No OTHOLLEHUIO K OCHOBHOMY KOpHycCy Himm?2
fpaa O pad HanpsipkeHue, paguanbHoe No OTHOLWEHMIO K OCHOBHOMY KOpMycy H/mMm2
Afy, A0,
Aﬁg AGy, MuHumManbHoe U MakcUManbHoOe 3HavyeHUs AN Ac Bo BpeMs paboTbl H/imm2
Afyy AG53
Aftg Acy, MonHbIN pasmax oKpy>XHbIX (FMaBHBIX) HaMpsPKEHWA H/mm2
Aftg_t Acyy ¢ Pa3amMax oKpyXHbIX TEMNEPaTYpPHLIX HANpPsHXeHU H/mMm2
Af, Ao, AMNNUTYAl@ STaNoOHHOIO HaNpsHKEeHUs H/mm?2
9s Js KoatbduumeHT Ans yacTn ananasoHa TeMNepaTypHOro HarnpsxeHns BT/M3K
h « CpefHee 3HadeHne koadduUMeHTa Tennonepegayn ot paboyero Tena k MeTanny _
B NEepexofHOM pexume

k A CpegfHAs TENNONPOBOAHOCTL METanna B NepexogHoOM pexume Bt/MK
NEg N Uucno Gypbe B KOHLIE NepexofHOro pexuma, pasHoe Dy, ~f/52 (cM. npumedaHue) -

n n KonuyecTso LMKNOB Harpysku AaHHOro Tuna, oxXugaemelx B xoge paboTbl ycTa- .

k HOBKM

N [NJ, HonycTrMoe Konu4ecTBo LUKNOB AaHHOro Tuna —
Prmax Prmax BepxHuii ypoBeHb faBneHus LuKna Harpyaku H/mm2
Prnin Prin HWKHUIA ypoBeHb faBneHnsA LUukna Harpyaku Himm?2

T T; Bpewms, B TeueHMe KOTOPOro M3MeHsAeTcs TemnepaTtypa pabodeit cpeabl C

t* t STanoHHas TemnepaTypa UWKna Harpyaku °C

At At PasHocTb TemnepaTyp Ha cTeHKe, onpefeneHHas Kak ycpeAHeHHas no BCeii CTeH- K

Ke TemnepaTypa MUHYC TeMnepaTypa Ha BHYTPEeHHe NMOBepXHOCTN CTEHKN
At At,, M3mMeHeHne TemnepaTypbl Mexay ABYMSA CTaLMOHapHLIMU pexumamMu K

Vp v CKOpOCTb U3MEHEHUA TemnepaTypbl Ke!

o K KoadhhULmMeHT KOHLEHTpaL K HanpspkeHun —
o « Egjﬁﬁggﬁf:;roso:ouempaumM HaHpHMEHM?I, BbI3BAHHbLIX JaBfeHWeM Ha oTBep- .

wun pryce LMIUHApUYeckoin hopMmbl
a K KoadbpuLMeHT KOHLEHTpaLM HanpsikeHWid, Bbi3BaHHLIX AaBneHnem Ha oTaep- .
sp sp CTUSA B OCHOBHOM Kopryce chepuyeckoin hopmbl

oy K, KoahhuLmMeHT KOHLEHTpaLUW HaNPsKEHWA, BbI3BaHHbLIX BO3AeNCTBUEM Tenna K1

By i TemnepaTypHbI KO3PPULMEHT MUHENHOMO pacLLMpeHns —

v Y KoachdpuumneHT, 3aBUCALLMIA OT TeMnepaTypbl —
Yywn Yyn MonpaBka Ha hopMy ANs LUNUHAPUYECKOH 060n0o4KM —
Yedp Yedp MonpaBka Ha hopMy Ans cdepryeckoil 060moUKu —
Om Om MnoTHocTe MeTanna kr/m3
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OKoH4YaHue mabnuupi 13.2-1

Cumson
OnucaHue EavHuua
EN FoCT P
v u KoadbdpuumeHT lNyaccona —
[C] (S] Temnepartypa (cMm. 13.3-1) °C
A© A© Pa3sHocTb Temnepatyp [cMm. 13.3-4 )] K
NMpuMevyaHune — [okasaHHblE €AUHNLLI — 3TO Te, KOTOpPble 06blMHO Mcnonb3ytoTesA. MoxeT noTpeboBaTkes
nx npeobpasoBaHune, 4ToObl UCNOMBL30BaThb UX B Be3pasMepHbIX YpaBHEHUAX.

13.3 YcnoBua oTka3a OT npoBeAeHUA yCTanoCcTHOro aHanmsa

13.3.1 O6wue nonoxeHus

YcTanoCTHbIN aHanu3 He TpebyeTcs npoBOAUTDL ANs NM0ObLIX Y3N0B, N0ANAAAILLMX N0oA NonoXxeHua 13.3.2
n 13.3.3. Ecnu BHELUHUE HArpy3KU TAKOBbI, YTO UTHOPMPOBATb UX HENb3sl, NonoXeHus 13.3.4 Taloke JOMKHbI
ObITb YAOBNETBOPEHDI.

13.3.2 MaTtepuansl

YCTanoCTHbIN aHanu3 BNUsHUA TEMMEPATYPHbIX HaNPsHKEHUW He TpebyeTcA AN TakMX CBapHbIX COe-
AVHEHWIA, KOTOpblE COEAUHAIOT Marepuanbl ¢ 6nu3kuMmn koadpuumeHtTamm pacumpenuns. Marepuanbsl MOryT
cunTaThbCs uMmetowmmMn 6nuskme Ko3MdULIMEHTBI pacLUMPEHUs, €CNU OHM NMOANAAAIOT NMOA OAHO U3 Crieaylo-
LLUX TPEX MONOKEHWNNA:

a) yrnepoguctble unu pepputHble nermposaHHbie cranu (Cr < 3 %);

b) BLICOKOXPOMUCTLIE CTanu;

C) ayCTEHUTHbIE HEPXXaBeloLme cranu.

13.3.3 HesHauyuTeNbHbIE BHELWHWUE HArPy3Kn

Ecnu B Gonee paHHUx aKkcnepumeHTax ¢ nogobHbLIMM matepuanamm, nogoGHbIMK hOpMaMU U CXOXKUMU
pabo4mmMm ycnosusMu ObiNo NPOAEMOHCTPUPOBAHO, YTO NMPU 3a[aHHBLIX YCITOBUAX AENCTBUA HArpy3ku ycra-
nocTb 6yAeT HE3HAUUTENBLHOW, TO HUKAKUX AANbHENLLMX PACYETOB He NoTpebyercs.

13.3.4 3HauuTeNbHbIE BHELWWHUE Harpy3Ku

YCTanoCTHbIN aHanu3 He TPeByeTCsa, ecnu peXxkum 4enNCTBUA Harpy3ku OTBEYAET BCEM YCITOBUAM OT a) Ao f).
YcTanocCTHbIN aHanu3 He TpebyeTcs Takke Npyu HECTaHAAPTHBIX AKCNNyaTaLUMOHHBIX peXxuMax, npu rmapasnuye-
CKMX UCMbITAHUAX U T. N. BO BCEX Criy4asix, KpOME HMKENEPEYMCNEHHDbIX, YCTAaNOCTHbIN aHanu3 Tpebyercsa:

a) y3en Obin paccyuTaH noj gaerieHne B COOTBETCTBUM G HACTOALLUM CTaHAAPTOM;

b) nonHoe Konu4ecTBO XONOAHLIX NycKOB He npesbiwaer 3000. MHble nyCckn n M3MEHEeHUAa Harpysku,
Korga gaeneHue namensietca bonee yem Ha 50 % OT MakcumanbHOTO paboyvero AaBneHUs, Takke JOMKHbI
CUYUTATLCA XONOAHBIMM;

C) NONHOE KONMUYECTBO MYCKOB M M3MEHEHWUW AaBNEHUs, NPU KOTOPbIX U3MEHEHUE JaBNEHUS HE NPEBbI-
waet 50 % otr makcumanbHoro paboyero gasneHus, He 6onbwe 10 000;

d) MexaHM4Yeckne Harpy3ku Ha OTBETBNEHME AOMKHbI ObITb OrpaHUYeHbl Tak, YToObl He ObINo nepeliaeHo
rpaHn4HOE 3Ha4eHne napametpa &. MpaHW4Hoe 3HaYeHne MeHbLue 1, U3 aToro criegyeT TpeboBaHue, YTobbl ¢
Heo6x0AMMOCTbIO BbINOMHANOCH YpaBHEHNE

M
[o] ¥’

roe & — 37O OTHOLUEHME NOMHOM0 HANPSDKEHUS, 38 UCKMIOYEHMEM KOHLEHTPAUWIA HanpsbkeHWi, BbI3BaHHbIX
MEeXaHUYeCKMMM Harpyskamu, K senuumHe 3[ol;
[c] — AOMYCKAEMOE HanpsXeHNe Npu TeMNepaType ANs pacqeTos, PaBHO ta
M — nOnHbIN MOMEHT, MPUINOXKEHHBI K OTBETBIEHUIO, H/MM;
K — BblYMCNSIETCA N0 hopmyne

E= (13.3-1)

3 A 5
k= (rmb)2 '(rms) 6 '(Sms)3 ) (13.3-2)

rAe S,s — CPeaHss TOMLMHA OCHOBHOTO KOPNyCa, MM,
I'mp — CPEAHUIA paguyc OTBETBIEHUS!, MM;
I'ms — CPEOHWIA paauyc OCHOBHOTO KOpNyca, MM;
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€) pasHOCTb TEMNEpAaTyp Mexay ABYMA OruskuMmu Toukamm AG (CM. pucyHok 13.3-1) npu nepexogHoOM
pexume no Tuny b), paCCMOTPEHHOM Bbille, U AG' NpU NEPExXOAHOM pexmume No TUMy C), PACCMOTPEHHOM

BbILLE, YAOBNETBOPSAET COOTHOLLEHUIO
0,3 - (A0)3 + (A®")3 < B3, (13.3-3)

roe B — 3apaetca no pucyHky 13.3-2 ans yrnepoamucrbix u (hepputHbIX cTanewn, no pucyHky 13.3-3 — ans
ayCTEHWUTHbIX cTarnel, kak yHKLWUA OT napameTpa BHELUHe# Harpy3ku & [cMm. nepeuucnenue d)], ao-
NyCKaeMOro HanpsPKEHNs [6] ¥ 3aBUCALLETO OT TeMNEpaTypbl KO3PMULMEHTa v.
3aBucALWMIA OT TemnepaTtypbl KO3hULMEHT ¥ onpeaenseTca no pucyHky 13.3-4, kak dyHkuma or £,
3TanoHHan Temneparypa 4aeTcs B NPUNOXeHun B.
Pa3HocTb TemnepaTyp cneayeT pacciuTbiBaTb B cOOTBETCTBUMM C 13.3.5.
[Be TouknM cuuTalTCs ONU3KO PAaCMONOKEHHbIMU, €CNKU PACCTOSHUE MEeXAY HUMMU He NpeBbillaeT
2. /r *Sopen s A€ F— 310 CpefHuN, NPOBEAEHHbLIN NocepeanHe TONLUHBLI CTEHKU paauyc, a Scpen — 370 CpeA-
HASI TOMNLMHA CTEHKU Ha YY4aCTKe MEexay paccmarpuBaeMbiMy TOUKaMu (CM. pucyHok 13.3-1);
f) pasHocTe Temnepatyp, B rpagycax KenbeuHa, A u A®' omkHa ObITb TakOW, YTOObI

(13.3-4)

0,625|c| 4na yrnepoaucTbix Unu ¢GeppuTHLIX cTanei
AG, AO’ < { [ ] }

0,45[c] ons aycTeHUTHbIX cTanei

rae [c] — aro aonyckaemoe HanpsbkeHue, MMa.
13.3.5 Pa3sHocTK TeMnepaTyp NpyU NnepexoaHbIX pexumax
Y6eautbCs B CNpaBeanMBOCTU NPUMEHEHNUS NPaBUNa 0Tkasa OT YCTanoCTHOTO aHanu3a MOXHO, paccyn-
TaB Pa3HOCTb TEMNEPATYp AG n AG' Mexay ABYMS OM3KUMU TOUKAMU, NPU ITOM:
a) pasHOCTb TEMNEpPATyp AOMKHA ObITb MAKCUMANbHOW BENUYMHOW NPU CNEAYIOLLUX YCIOBUSAX:
- TOYKM HAXOAATCS B MECTE MaKCUMASIbHOW TOMNLUMHBI CTEHKMK;
- TOYKW HaXoOATCA B 30HE MAKCHManbHOTO W3MEHEeHUs! TOMLLUHbI CTEHKU;
b) aAna Apyrux ToueK pasHOCTL TEeMNepaTyp A0MKHA NOAYNHATLCA COOTHOLLEHUIO

At
AO = min{Atﬁ -Cy; =% v}, (13.3-5)
Ne

rae Af — pasHOCTb TEMNEPATyp NPK PEXMMax C MaKCMMarnbHbLIM U MUHUMaNbHbLIM HANPSDKEHUEM.
Ecnu ycnosus paccmarpuBaioTcst B MECTE MaKCUMArbHOW TONLWMHBLI CTEHKM, TO CYUTAETCS, UTO Sp/S, = 1

(cM. pucyHkmn 13.3-5 n 13.3-6).
Smb

Sms
o™l

( N

N
o~

11 —

<2Vrs
0; /0, 0,

©4 1 ©, — 370 cpefHMe TemnepaTypbl Mo BCel CTeHke, AO = max{|©, — ©,|; 1 0" — ')

PucyHok 13.3-1 — Onpegenexune A©®
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PucyHok 13.3-2 — 3HaveHus B gnsa yrnepoguctbix unu GeppuTHbIX NEMMPOBaHHbLIX CTanewn
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13.4 AHanu3 HanpsHKeHUN AnA pacyeTa ycTanocTu

13.4.1 InaBHbIe ¥ 3KBUBAareHTHbIE HaNPsXeHUA

HanpskeHua Ha KpOMKEe OTBEpCTMA B TOM TOYKE, rAe COeAuHAIOTCA 060Mn0YKu — LMNUHApMYecKas
C UMITUHOPUYECKOW UMM LUNMHAPUYECKAsA CO cpepuyeckoin, — AEeNCTBYIOT NO TPEM HanpasneHusm. Pac-
CMaTpuMBaEMble LIMKIUYECKME HANPsDKEHUs B 9TOM MECTE AO0SMKHbI Takke o6ycnoBnuBarbCs pasHOCTbIO
TeMneparyp v gaBneHuin. Ecnu BHELWHWE CUnbl U MOMEHTbI 3HAYUTENbHbI NO BEMUYMHE, TO HE0OX0AUMO
paccunTaTb AOMONHUTENbHbIE HANPSHDKEHUS B COOTBETCTBUM C [1]. Tpu rmaBHbIX HanpsbkeHust BGNusm ot-
BEPCTUA, KOTOPble HAA0 NOACTaBNATL B ypaBHeHUA (B-4)—(B-6), HaxoaAaTca u3 Huxecnegyowmx cooT-
HOLUEHWN.

13.4.1.1 [MasHble U 3K8UBANIEHMHbIE HANPSXXEHUS Ha KPOMKaX, PacrofioXeHHbIX 8 MIT0CKOCMU, Npoxo-
dauweli yepe3 ocb 0605104KU (rPOOOIILbHBIE KPOMKU)

61= Oy p* Oty (13.4-11a)
0y = Opag = =P (13.4-11b)
63 = Gy = =P, (13.4-11¢)

rae 6, — HanpskeHue, HanpasneHHoe Mo KacaTenbHON K OCHOBHOMY KOPMyCy M N0 KacarenbHOM K OTBETBNe-
HUIO, OHO BbI3BAHO AENCTBMEM AABNEHUS U PAa3HOCTU Temneparyp no pasHble CTOPOHbI CTEHKU;
G, — HanpshxkeHne, HanpaBneHHoe PaanasibHo NO OTHOLEHWIO K OCHOBHOMY KOPIYCY, OHO KOMNEHCHPYET
fAasneHne paboyen cpeabl MSHYTPU OCHOBHOMO KOpNyca;
G3 — HanpshkeHWe BAOMb OCHOBHOIO KOpnyca, OHO KOMNEHCUPYET AaBrneHne pabouen cpesbl CO CTOPOHbI
BHYTPEHHEN MOBEPXHOCTU OTBEPCTUS MU OTBETBNEHUS.
Takum 06pa3om, TPM PasHOCTY IMABHbLIX HANPSHKEHWI, KOTOPbIE HAA0 NOACTABNSATL B ypaBHEHUA (B-4)—(B-6),
OOIKHbI ObITb PaBHBbI:

AG12 = Otgups (13.4-1a)
A6y = 0; (13.4-1b)
AG3y = ~(Opgup)- (13.4-1c)

13.4.1.2 MaeHble U 3KeuUsaneHMHbIe HaNpPsKeHUS1 Ha KPOMKaXx, PacronoXeHHbIX 6 noCKoCmu, rneprieH-
OukynsapHoll ocu 0605104KU (NONEpPeYHbIe KPOMKU)

01 = Oaxp ¥ Oaxt ¥ Caxrs (13.4-2a)
02 = Opag = —P; (13.4-2b)
03= 0y =P, (13.4-2¢)

r4€ o, — HanpsbKeHWe, HanpaBneHHOe BA10Mb OCHOBHOTO KOPMyca M Mo KacaTenbHOW K OTBETBIIEHMIO, OHO
BbI3BaHO 1€ICTBUEM AABMNEHUS, PA3HOCTU TEMMNEPATYP NO Pa3Hble CTOPOHbI CTEHKN 1 BO3MOXHBIMU
BHELLUHUMU MEXAHUYECKUMU HarpysKamu;
G, — HaNpsHKEHNE, HaNPaBNEHHOE PaANanbHO MO OTHOLLEHMIO K OCHOBHOMY KOPMYCY, OHO KOMMEHCUPYET
JasneHue pabouyen cpesibl U3HYTPU OCHOBHOTO KOPNyca;
G3 — HanpsbKeHMe BAOb MO KacaTenbHON K OGHOBHOMY KOPIyCa, OHO KOMNEHCUPYET AaBrneHne paboden
cpefibl CO CTOPOHbI BHYTPEHHEW NOBEPXHOCTM OTBEPCTUSA UM OTBETBIEHUS.
Takum 06pa3om, Tpu Pa3HOCTH IMABHbIX HAMPSDKEHUM, KOTOPbIe HAaA0 NOACTAaBNATL B ypaBHeHus (B-4)—(B-6),
OOMKHbI ObiTb PaBHbI:

AGyy =Gy + P (13.4-3a)
A6y = 0; (13.4-3b)
A3y = =(Oay * P). (13.4-3¢)

Paccmarpueas UMKNUYECKUe onepaLum ¢ KOTNOM, KOr4a B TEYEHUe HEKOTOPOro BPEMEHH UMEIOT Mme-
CTO U3MEHEHUSA JaBREHUA U TEMNEPATYPbI, NPUBOAALLME K MOABAEHUIO HANPSAXEHUI B 06NacTu OTBEPCTUS,
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MaKCUMyM KOTOPbIX PaBeH Gy,, @ MUHUMYM PaBEH G,,, UMEEM, 4TO pasmax HanpsHKEHUA AOMKEH BbiTh
paBHbIM
2.6, = A6, —AG,,. (13.4-3)

Ecnu BenuunHel Ana Ac,, PacCUMTLIBATL C UCMOMNb30BAHUEM KOS(MULIMEHTOB KOHLEHTpaLmMi, K nnm
Ky, 3ananHbIX B 13.4.5 nuBO BbIBOAUMbBIX PACHETOM KOHEYHbIX 3IEMEHTOB, TO HUKAKOTO AanbHEMLIero pac-
CMOTPEHUS KO3huLMEHTa KOHLIEHTPaLUKK, Kak TO npeanaraerca B npunoxedun B, npoBoauts He HaJo, Tak
4TO B 9TOM Cny4ae 2-6,, =2-G,,.

13.4.2 3TtanoHHaa TemnepaTypa LUKna Harpy3ok

PacueT pasmaxa AonyCcTUMbIX HAaNPsHKEHUIA B COOTBETCTBUM C NpUnoxxeHuem B u onpegeneHue cusnye-
CKMX XapaKTEPUCTUK MaTepuanoB B COOTBETCTBUM C NpuUroxeHnem D AOmkHbl BECTUCH, MCXOAA U3 TOTO, YTO
Temneparypa {* uukna Harpy3ok paBHa

t=075¢

max +0,25-¢

min’

(13.4-4)

rae fyax — 3TO Temneparypa meTanna B TOT MOMEHT, KOrfla pasBMBaIOTCA Camble GOrMbLUME HANPSXKEHUA B
LMKNe HarpysoK, a f.,,, COOTBETCTBEHHO TEMMNEPaTypa B MOMEHT CaMbIX MaribiX HANPSKEHUH.
13.4.3 3awmMTa MarHeTUTOBOIO CI0A
[ns y3noB KOTNOB, U3rOTOBMNEHHbIX U3 hePPUTHON NN MAPTEHCUTHON CTanMm, KOTOpble NOCTOSAHHO UIn
Bpemsi OT BpeMeHM BbIBaOT 3an0OnHEHbl BOAON U CMECHIO BOAbI M Napa Npu HOpMarnbHbIX Pab04MX yCroBuUsIX,
Cnoii M3 MarHeTUTa Ha BHYTPEHHUX NMOBEPXHOCTAX TAKUX Y3NOB AOHKEH ObiTh 3aLLMLLEH 3a CYET coOnmoaeHus
cneayroLwmx AONOMHUTENbHBIX OrPaHUYEHUA:

Oty < Ot po +200 H/MM2, (13.4-50)
Otg 2 Ogg po— 600 H/mm2 . (13.4-5b)
MpumedaHue — EcnuA0MNyCTUTL, YTO MArHETUTHBLINA cnoi o6pasyeTca Npu pabodem pexume, ty, pg, TO B cnoe

npu 3TUX YCNOBUAX HE BO3HUKAET HUKAKUX HanpsXKeHuid. Takum o6pa30M, B 3TOM CNnoe pa3oBbLIOTCA HaNpPsXXEeHUA CXaTuAa
nocrie 0CTaHOBKU KoTna.

13.4.4 Jonycmumbie HanpspKeHUR Ha 6HyMPeHHUX KPOMKax omeepcmus

13.4.4.1 [Jonycmumbie OKPYXKHbie HanNpsXKeHus Ha rnpo0oribHbIX 6HYMPEHHUX KPOMKax omeepcmust

Linknuueckne HanpsokeHUs, BENUUYMHY KOTOPbIX MOXHO MOSyunTb M3 ypaBHeHua (13.4-3), He AODKHbI
BbIXOAMTb U3 AONYCTUMOTO PasMaxa LMKIMYECKUX HaNpsbkeHuii 26,

AG, <20, (13.4-6a)

JonycTUMbIi pasmax LMKIMHECKUX HANPsHKeHUH 26, ,, KOTOPbLIK ONpeaensieTcs no npunoxexuio B, aon-
>XeH ObITb paBHbIM pa3Maxy UHTEHCUBHOCTEN HanpshkKeHUN, onpeaensieMomy C MOMOLLbIO TEOPUM CABUTOBbLIX
HanpsXkeHWn. Paamax OKpPY>KHbIX HANPSHXKEHW Ha NPOAONBLHOW BHYTPEHHEN KPOMKE OTBEPCTUA NPU NOCneso-
BaTENbHbIX UUKNUYECKUX HArpy3Kax, BO3HUKAIOWNX NPU AABMNEHNAX, N3MEHSIOLLMXCA B AUanasoHe oT P A0
Prmin: AOKEH ONPEAENATLCA U3 COOTHOLLIEHNA

Ay =2 6y = (Pmax = Prmin)- (13.4-7a)

[lnA BTOPOro rnaBHOIO HANPSHXKEHNA 3TO ANANA30H OT (—Pnax) A0 COOTBETCTBEHHO (—Ppyin)-

13.4.4.2 [Jonycmumbie oceabie HanpskeHUs Ha NnornepeyHbIX 6HYMPEeHHUX KPOMKax omeepcmust

Huknuyeckue HanpsixeHusi, 8eiuduHy KOMOPbIX MOXKHO NOAyqYuUmb U3 ypasHeHus (13.4-3), He 0smkHb!
He 8bIx00umb u3 00MycCMUMO20 pa3Maxa YUKIUYECKUX HanpskeHul 26,

A6, <26, (13.4-6b)

Honycmumbili pasMax YUKIUHECKUX HanpsxeHul 2c,,, Komopbii onpedenaemcs 1o npuroxeHuto B,
domkeH 6bimb paeHbiM pasMaxy uHmeHcueHocmell HanpspkeHull, onpedensaemMoMy C MOMOWBIO Meopuu
c08u2086bix HanpsKeHUll. Pa3amax OKPYKHbIX HanpskeHull Ha nonepeyHoli éHympeHHel KpoMKe omeepcmusi
npu nocriedoeamerbHbIX YUKITUYECKUX Hagpy3Kax, 803HUKaIoWUX npu 0aeneHusx, usMeHsowuxcs e duana-
30HE OM Prrax 00 Prin, O00/KEH 0MPedensmbesa U3 COOMHOWEHUS

Ao,y = 2 Cya — (pmax - pmin)' (13.4-7b)
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[ns emopo2o 2naeHo2o HanpsXXeHus 3Mo Ouana3oH oM (—Ppa,) 00 COOMEEeMCMEEHHO (—Pp,in)-

13.4.5 OKpyXHble HaNPsXKeHUA OT JABIIEHUA HA BHYTPEHHEN KPOMKe OTBEpCTUS

13.4.5.1 OKpy>xHble Hanps»KeHus1 Ha rnPooOoIIbHbIX 8HYMPEHHUX KPOMKax omeepcmus

OpHa yacTb AOMYCTUMOFO pa3mMaxa OKPYXXHbIX HanpskeHU A0SDKHA UCNOMb30BaThCA AN pasMaxa Ha-
NPsYKEHUNA Actg, BbI3BaHHbIX AABNEHUSIMU U3 AnanasoHa Ana agasneHnin. Tem He meHee KOIPPULIMEHTbI KOH-
LieHTpaLuu HanpsprkeHun K nnu K Ha pucyHkax 13.4-5 u 13.4-7 OTHOCATCA K SKBUBASIEHTHLIM HANPSDKEHUAM
B CPEAHEeN YaCTn CTEeHKU. I'IoeTomy OKPYXXHbl€ HanpshKEHUSI HA BHYTPEHHEN KPOMKE OTBEPCTUSl, BbI3BAHHbIE
JaBNeHNEeM p, AOIDKHbI ObITb paBHbI

K_-d /23 -p ANS UMIIMHAPUYEcKUX obonovek
%,r{ e (13.4-8a)

Ksp -dms/4sms-p ansi cpepuyecknx obonovex

Ecnu k0ahprumenTh! KOHLEHTPaLmMKu HanpsbkeHunii K nnu K, He MOryT GbiTb onpeaeneHbl HU nsmepe-
HUEM, HU pacyeTamm, TO UX 3HAYEHUE HAA0 ONpeaensiTb No pUCYHKY 13.4-5 Ana uuNUHAPUYECKUX y3N0B UNN
no pucyHky 13.4-7 ana cepuyeckux ysnos. Ha pucynke 13.4-5 gaHbl 3HaueHua K  AnA NPUBapeHHbIX WTy-
LiepOoB, KakK 3T0 MOKa3aHO Ha PUCYHKe 13.4-3, rae KOPEHb CBAPHOTO LUBA BLINOMHAETCA MO TEXHONOMMKU AYroBon
CBapku Bosb(ppamMom B cpeae UHepTHoro rasa (JBW) nubo kopeHb cBapHOro WBa 0OpabaTbiBaeTcs Ha CTaHke
unu cownudoBbLIBAETCA A0 yAANEHNA OCTaTOYHOrO 3a3opa.

B Tom cnyuae, ecnu uMetoT MecTo Kakue-nubo OTKNOHEHUS, KOIPMULMEHT KOHLEHTPALMKN HaNPsXXeHUH
cnefyeT CKOPPEKTUPOBATb CeaylowmM obpasom:

a) K MO)MHO yMEHbLUNTL Ha 10 %, ecnu LWTyLiep SBMSAETCSA CKBO3HLIM U NPUBAPUBAETCA CBAPHLIM LLIBOM
C NOJHbLIM NPONMaBneHueM OCHOBHOTO MaTepumana, kak nokazaHo Ha pucyHke 13.4-1, unu ecnu wryuep aens-
€TCHA KOBAHO-LUTAMNOBAHHbIM, Kak MOKa3aHO HA pUCYHke 13.4-4; B niOOOM Criydae y3en He UMEeT OCTaTOYHOro
3a30pa;

b) K, nimn K » Ha/l0 YBENUUUTL Ha 10 % ANA WTaMNOBaHHbIX OCHOBHbLIX KOPMYCOB CO LITYLiepaMu, Ko-
TOpbIE anBapeHbl K dnaHuam, kak nokazaHo Ha pucyHke 13.4-4; KOpeHb CBapHOro LwBa o6pabaTbiBaeTca Ha
CTaHKe unum cownngoebIBaETCA A0 yAaneHnsa 0CTaTOMHOro 3a3opa;

C) eCIn1 KOpeHb WBAa HEBO3MOXHO 06paboTaTh Ha CTaHKax unu conudoBarthb 40 YAaneHUst 0CTaTo4HOro
3a3opa, Toraa TOMLWMHA CTEHKM S, LITYLIepa, Kak Ha pucyHke 13.4-5 unu 13.4-7, COOTBETCTBEHHO AOSDKHA
ObITb yMEHbLUEHA Ha BENUUUHY 3TOTO 3a30pa. Kpome Toro, onpeaeneHHbIe B CBA3K C 3TUM 3HaueHus K unm
Ksp Hago yBenuuutb Ha 60 % (cMm. pucyHok 13.4-3c);

d) coeanHeHus ¢ pasBanbLoOBaHHOW TPYHO AOMKHBLI paccMaTPUBATLCA Kak oTBepcTua 6e3 ycuneHus
(Smp = 0 Ha pucyHkax 13.4-5 u 13.4-7). Ecnu cBapka BEAETCA LUBOM C YNSIOTHEHNEM, TO K unu Ksp Hajo
yBenuyuTb Ha 10 %.

Korga nmMetotr mecto cneayioLime COOTHOLLEHUS J:U'IFl anameTpos: d;/d; > 0,5 n d; > 300 MM unn pedb
WAET O KOPOTKUX TpyBKax unu naTpyokax ¢ AnameTpom d;, > 120 MM, a HanpsxeHue Tequecm Yy OCHOBHOIO
kopnyca 6ornbLue, yem 355 H/mm?2 npu 20 °C, TO HEO0BX0AMMO NPUBAPUBATL OTBETBIEHME TOSLKO LUBOM G NOfT-
HbIM NPOBAPOM, NOCNe Yero KopeHb WBa 0bs3arenpHO Hago obpaboTaTth Ha cTaHkax unu cowwnudoeaTtb 40
yCTpaHeHUs 0CTaTo4HOro 3a3opa B BEPLUMHE pa3aerku.

13.4.5.2 Ocesble Hanpsi>keHUs1 Ha ronepeYHbIX 8HYMPEHHUX KPOMKax omeepcmusi

OdHa yacmpb Gonycmumo20 pasmaxa OKPYXHbIX HanpseHuli 00o/mkHa ucnonb30eambcs Ons pasmaxa
Hanpsxerull Ac ,,, ebidearHbix 0aeneHuamu U3 duanasoHa Ons O0aeneHull. Tem He MeHee K03ghhuuLeHMb!
KoHueHmpayuu Hanpsxerull K unu K, Ha pucynkax 13.4-5 u 13.4-7 0MHOCAMCS K 9K8USANIEHMHbIM Ha-
NPSXEHUAM 8 cpedHeli yacmu cmeHKu I%oamomy ocesble HanpskKeHUsl Ha sHympeHHel KpOMKe 0meepemus,
8bi38aHHbIe dasneHuemM p, O0/KHbI ObiMb PasHbl

K_-d /4s - p ONS UAIMHAPUYECKUX 000JI04eK
Gaxp:{ o (13.4-8b)

Ksp «dms/4sms -p 4ns cdepuyecknx obonoyek

Bce ocranbHble COOBpa)KeHUss O KOPPEKTUPOBKE KOI(PMPUUMEHTOB KOHLEHTPALMU, M3MNOXEHHbIE B
13.4.5.1, COXpaHSIIOT CBOIO CUIY MPU pacyeTe OCEBbLIX HAMNPSHKEHWNA.

13.4.6 HanpsixkeHusa B wWTyuepax, Bbi3BaHHbIE BHELUHUMU CUNaMU U MOMEHTaMm

Opyras yactb AONYCTUMOrO pasMaxa HanpshKeHui Aoy, DOMXKHA CoAePXaTb BapnaLum HanpsKeHUM
Ay £, BbI3BAHHBIX [EeNCTBMEM BHELUHUX CUIT U MOMEHTOB Ha wryuep. Kak npaBuno, 3T Hanps>KeHus BO3-
HWUKAIOT Ha HapY>XHOW MOBEPXHOCTMU LUTYLIEPa W NOYTU HE CKa3bIBAOTCA HA COCTOSIHUM BHYTPEHHEN 4acTy OT-
BepcTUsA.
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13.4.7 TeMnepaTypHble HANPAXEHUA
OKpyXHble 1 0CeBbl€ (IMaBHbIe) HANPSXEHNA BHYTPU OTBEPCTUSA, BbI3BAHHbIE PA3HOCTAMU TeMNepaTyp
no TONLWMHE CTEHKMN At, cneayert BbIMUCAATL N0 cneaylowen opmyne

6, = K, 2= At (13.4-9)
O ST .
rae p=0,3 — koadpcpuumeHT MNyaccoHa;
K; — MOXHO B3AiTb C pUCyHKa 14.4-8 NGO BLIMUCIIUTL PACHETOM.
KoadhbnumeHT NMHENHOro pacluMpeHus o,  MOAYIb YNPYroctu E, cneayet 6parb us npunoxenus D.

Pa3HoCTb TeMnepaTyp Ha TonwuHe CTeHkn Af B ypaBHeHuu (13.4-9) 3agaeTcs BbipaXKeHUeM
At=t —t, (13.4-10)
rae t,, — WHTerpanbHoe cpeaHee 3Ha4eHue Temneparypbl Ha CTEHKE,

t; — Temneparypa Ha BHyTPEHHel NOBEPXHOGCTU CTEHKM.

Ecnu Temneparypy yBenu4uUTbL, TO PasHOCTb TEMMEPATYP MO TOSLUMHE CTEHKU AOIDkHA ObiTb Aty < 0,
a npu YMEHbLUEHUN TEMNEPATYPbI 4OMMKHO ObiTh Af, > 0. Takum 06pasomM, B ONOMNHEHME K HANPSKEHUAM, Bbl-
3BaHHbIM AAaBNEHUAMU U3 JONYCTUMOrO pasmMaxa, NoABNAETCA pasMax TEMNepaTypHbIX HAaNPSKEHUN

oy - E;

ot =TTa (At - Aty). (13.4-9a)

13.4.8 BepxHui U HNXKHUI Npeaenbl AN OKPYXHbIX HaNpsAXeHUWN Ha BHYTPEHHEN KPOMKe OTBep-
cTua

MonHbIA 4ONYCTUMbIN pa3Max OKPY>KHbIX HANPSXXEHUIA B COOTBETCTBUM C ypaBHeHueM (13.4-7) ¢ orpaHu-
YEHUSAMU B COOTBETCTBMM C ypaBHeHUeM (13.4-5), nomkeH ObiTb Oonbwe, Yem UMKNMYEeCKUin pasmax, 3aBuUcs-
LLMIA TONBKO OT AaBneHus. PasHuua Bbi3BaHa HanM4YMeM TeMNepaTypHbIX HaNPSXEeHUN:

- HWXE Gy, mip — ANS BO3PACTAHWUS TeMNePaTypbl MPN HU3KOM YPOBHE AABNEHNUSA Pryjn;

- BBILUE Gyy ;, may — AMNS MOHIKEHUS TEMNEePaTypbl MW BbICOKOM YPOBHE AABNEHUA Ppyay -

MakcumarnsHoe AONYCTUMOE 3HAa4YEHNE ANA OKPY>KHbIX HANPSHXKEHWIA HA BHYTPEHHEN KPOMKE OTBEPCTUA:

a) ANA ayCTEHUTHBLIX MaTepuanos, CONPUKacaloLmMXCcs C BOAOW Unv NnapoM, Unu Ansa Apyrux marepua-
noB, COMPUKaCaloLLMXCA TOMLKO C NapoM,

Stgmax ~ Otg pmax T 9sx Otg # (13.4-11a)
b) ans yeppUTHbLIX U MAPTEHCUTHbBIX MaTepUanoB, CONPUKACAIOLLMXCS C BOAOM,
(4] +9s A0y
Otg max = MiN gpme s W (13.4-11b)
9 Sigpot 200 H/MM2

1 AOMYCTUMOE MUHMMATLHOE 3HAYEHUE [N OKPYXHbIX HAMNPSDKEHUI HA BHYTPEHHEN KPOMKE OTBEPCTHUS;
C) ANs ayCTEHUTHbIX MaTepuanos, CONPUKACAIOLLMXCA C BOAOH UMM MapoM, Wnn AN Apyrux marepua-
OB, COMPUKACAIOLLMXCS TOMBLKO C Napom,

Stgmin ~ Ctgpmax ~ 9sC gt (13.4-11¢)

d) anA heppuUTHLIX U MAPTEHCUTHBLIX MaTEPMAaNoB, CONPUKACcCaloOLLUXCA C BOAOM,
Otg pmax +9s ‘Aclyt

= min , (13.4-11d)

o .
tg min 2
S pot 600 H/MM
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PucyHok 13.4-1 — YcuneHue 3a c4eT NponyckaHus WTyLepa HackBo3b Y MPUMEHEHUS CBapHbIX LLUBOB
C NMOMHbLIM NPONSaBNEHMEM OCHOBHOMO MaTtepumana

N

) S [ Lr

Ddy,

—_—

@d,

PucyHok 13.4-2 — TpoWHUK, KOBaHHbIN 13 CNMOLUHOMO Matepvana v BnocneacTBAM MexaHu4eckn obpaboTaHHbIN

4 — 4

@
|

Srp Dy, Sp Dy,

a) NO TEXHOMOrMN AYroBON CBapPKMN BONMbMPaMoOM B Cpeae uHepTHoro rasa (ABU);
b) no TexHonorun o6paboTkn KOPHA LUBA Ha CTaHKax UM COLLNMMOBLIBaHMSA

PucyHok 13.4-3 — YcuneHue 3a cueT HaBapviBaHUsi OTBETBINEHUIA
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a) KOBaHO-LUTaMNOBaHHbLIA TPOWHUK; b) NpuBapeHHbIn WTyUep

PucyHok 13.4-4 — YcuneHue 3a c4eT NpMBaprBaHus OTBETBNEHUS K BbIMPECCOBAHHOMY YYaCTKy OCHOBHOIO Kopnyca

K
| // /
8
Smb _
T ~/// /
, L]
@d,., 01— 1 / / / / / /
6 0,5 /
4
N G
5 | N2 L A/
o
¢ 7 ;/:/ e ~
/ééé //////
L~
e
2
1
0
0,01 0,02 0,05 0,1 0,2 0,5 1 2 2
K=—max K=22+e”.c8
po‘dms/<2’ems>7 o
roe e = 2,7182818285
2 dmb dms
A=-114-(s,, /8, ) —0.89: (e, /6,s)+143 =9 \ze.

B =0,326-(6, /€ms ) —0.59- (€, /€ms )+ 108
PucyHok 13.4-5 — KoaphUUMEHT KOHLIEHTpaLMK HanpskKeHUn KLt ans unnnHapudeckux obonodek
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PucyHok 13.4-6 — KoapduumeHT hopMbl Ku ANs LMNUHAPNYECKNX obedaek

3pece:

0 =gy =1— Ko3tbhULMEHT, KOTOPbIA AOMKEH yKasblBaTb paspaboTyinK, OH yKasbIBaET, kakas aons aua-
NasoHa HanpsKeHNA Asy, ; PUXOANTCA Ha TEMNEPaTYPHbIE HaNPSHKEHUS, NPU4EM B Ha4ane ocTaHoBa Kotna,
koraa AaBrneHne HaxoAMTCs Ha CBOEM BEPXHEM YPOBHE Py ...

g5 = 0 ncnonb3yertcs At NOMHOro AnanasoHa TemneparypHbIX HanpshikeHui Aortg 4 BbI3BAHHbIX BO3pac-
TaHWem TEMMEepaTypbl NPN HUSKOM YPOBHE AABNEHWIA P .

gs = 0,2 pasbusaet AnanasoH Ac,, ; Takum oGpasom, YTo 20 % 3TOro inanasoHa okasbiBaeTCs Bbille
ASyy t b max ANS BBIKIIOYEHNS NPU BEPXHEM YPOBHE AABNEHNUSA P, @ 80 % 3TOro AnanasoHa OTHOCUTCH K
nycKy NPW HWKHEM yPOBHE AABMNEHNS Ppin.

gs = 0,5 pasbueaeT avanasoH Acy, ; Ha ABE paBHbIE YaCTh TakuM oGpasom, |4To 50 % atoro AvanasoHa
OKa3blBAETCSA BbILLE AGyy ¢ 1, may AN BLIKITIOUEHNS NPU BEPXHEM YPOBHE AABNEHWS P, M S0 % aTOr0 AManasoHa
OKa3bIBAETCA HKE Ay ¢ b min, YTO CO3AIOT CUMMETPUIO TEMNEPATYPHBIX HANPSKEHWIA NPK MYCKe 1 OCTaHOBE.

13.4.9 lonycTuMble pa3HOCTU TeMnepaTyp NO TOMWMUHE CTEHKH

[ns Toro 4ToBbl He BIATY 3a AONYCTUMbIE NPeAEsbl NO NOTHOMY HanpsXKeHUto B cooTBeTcTBUM ¢ 13.4.8,
Pa3HOCTb TEeMNePaTyp Mo TONWMWHE CTEHKUN At HE AOITKHA NPEBLILLATL YKasblBaeMble HDKe Npefenbl, KoTopble
SBMAOTCA PYHKUNAMUA 4ERCTBUTENBHOTO AABNEHUs P

(Gtg min ~ Stg p)/F SAts< (Gtg max ~ Ctg p)/F (13.4-12)

F=K-o-E [(1-n).

Takum o6pasom, npeaensl GyayT TakumMm:
- Havano nycka

(P = Prsin) At > (645 mins = AS4g i) /F; (13.4.12a)
- 3aBepLUeHue nycka
(P = Pmax) : Aty 2 (G1g min —ASlg pmax) /F; (13.4.12b)
- Havano BbIKNK4YeHUA
(P = Prnax) Aty 2 (G4 max ~ A%%g p max )/ (13.4.12¢)
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- 3aBepLUeHne BbIKNIoYEHNA
(P = Pain) : Aty 2 (01 max = A0 ) /- (13.4.12d)

MpumMmevyanue — PasHocTb TemnepaTyp Af oTpuuaTenbHa, Koraa TeMneparypa pacrer.

13.4.10 JonycTumble nepenaabl TeMnepaTypbl

TouHbI pacyeT JONyCTUMOro Nepenaga Temneparyp TpebyeT nposefeHUs HabnoaeHuid 3a nykryauus-
MW MO AaBNeHWo U TemnepaType B pabodem pexume, kak 3To onucaHo B B.4. Caenas ynpoljatoLee npeano-
NOXEHME O KBa3UCTaUMOHAPHOCTM paboyero pexuma, AonyCTUMbIA nepenag TeMnepaTtyp ANS y3noB LUWnuH-
Apvyeckoii POpMbl MOXHO paccuuTaTh NO COOTBETCTBYIOLLEH LONYCTUMOI Pa3HOCTM TEMNepaTyp No TONLWKHe
CTEHKN MO COOTHOLLEHUHO

a

v, = At (13.4-13)

K, 826
3pecb At — 370 fONyCTUMas pasHOCTb TEMMNepaTyp Mo TOMLWMHE CTEHKM, KOTOpas 3aBUCUT OT AENCTBY-
roero AaeneHns, B cootsetctenm ¢ 13.4.9. KoadduumeHT dopmbl Ku cnegyet 6patb no pucyHky 13.4-6 unu
nomnyyarb PacyeToM.
Ecnu yanbl nmetot cdepuyeckyto oopmy, To K, CrieayeT 3ameHUTb Ha COOTBETCTBYIOLLEE 3Ha4eHne ch)
no pucyHky 13.4-9.

13.5 Mpumep pacueToB

B npunoxeHunn C cogeparcs NpUMeEpPHbIe pacHeTbl N0 YCTarIoCTHOMY aHanmsy B COOTBETCTBUN C KOHCTPYK-
TUBHbIMK TpeboBaHMsaMK No pasgeny 13 n npunoxexHnem B. 3Th Npumepbl HOCAT UHOPMATUBHbIA XapakTep.

B aTux roToBbIX NpUMEpax nokasaHbl paspaboTaHHbIe NpoLeaypkbl PACYETOB AJ1A CNEQyOLLMNX NapamMeTpoB:

a) AOMNYCTUMOro KONMUYECTBa LIMKITOB HarpysKu;

b) gonycTumoro nepenaga Temnepartyp.

Koo
12

10—

i /)
L Vi
4 7
/ 4
kil %
>
) __/ ////////
0,01 01 1 10
gzdﬂ I ¢
dms 23ms

a) MakcumanbHble HanpsbkeHus B cchepuyeckoil 06omnoyKke oT BHYTPEHHEro AaBneHns (LTyLep NpuBapeH ¢ o0fHOW CTOPOHbI)
PucyHok 13.4-7, nuct 1 — KoadhhULIMEHT KOHLIEHTPALIMK HaNPsXXeHni Kc¢ Ana cdepuyeckux obonouek
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I Ismb_

ms

0,25 \Z/

4 - 81 7
// A1 A /
_____/ / // //
2 - — ul
0
0,01 0,10 1 10
¢
¢ = dmp |
dmS 23ms

b) MakcumanbHble HanpskeHus B chepe OT BHYTPEHHErO faBneHuns
(WTyuep nponyLleH HacKBO3b)

PucyHok 13.4-7, nuct 2

PucyHok 13.4-8, nuct 1 — KoathpUUMEHT KOHLEHTPaLmMn TeMNepaTypHbIX HanpsxxeHun K,
AN LMNUHAPUYECKUX U Ans cdepuyecknx obonovek
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Ki
2,0

18
AN
1,4

12 NN
1,0 \

0,8 "

[ [ws

/1 /

0,6

04

0,2

0 61 02 03 04 05 06 07 08 09 10
V4

172

2
d
Kt:[Z—h+27OOz+ h (exp(—?z)—1)} +0,8122} 2=
h+1700 h+1700 d

ms

KoadpchuumerT Tennonepeaaun h = 1000 W/m?K°® — ans napa; h = 3000 W/m?K® — ansa soabl
1—mBoOAa; 2— nap

PucyHok 13.4-8, nuct 2
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Yed
-0,7

d 1 (a.—1)3
aO:d_j n yc¢_—§{ao+5(’ag_1>}.

PucyHok 13.4-9 — KoadhcpuumeHTt cpopmbl ch) ans cdepuyecknx obonouek
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Mpunoxexue A
(o6na3arenbHoe)

PacueTt ru60B u KkOneH Tpy6

A.1 O6LimMe nonoxeHun

|_|pI/|J'IO)KeHI/|e A aBnsieTca AonoJyiHeHMeM K npaBunam pacdera n JOSMKHO UCNONb3oBaTbLCA TONMBKO COBMECTHO C npa-
BUNamu pacyeta Ans Tpyb B cooTBETCTBUM C pasgenom 11.

OTu npaBuna pacyeta cnefyet NPMMEHATb AN pacveTa KoreH, Hanpumep B AornofnHeHue K [6], a Tailoke ANA MHyTbIX
Tpyb6.

B aTux npaBunax pacyera 3asfioXeHo, YTO ecliu BHYTPEeHHee AasneHune npuknageisaetca B Mecte rmba Tpy6bl, TO
no BHYTpeHHeMy pafuycy rnba passusatotcs 6onee BbICOKUE HaNpsHKEHUA (COOTBETCTBEHHO MO BHELLHEMY paauycy ruba
pa3suBatoTcs 6oree HU3KMe HaMpsPKeHUs), HEXENN Ha NPSMOM y4yacTke TpyObl C TOW e caMoii TomnLMHOW cTeHoK. Mpun
3TOM crieflyeT NpMHUMaTb BO BHUMaHUe, 4To npu rubke Tpybbl faxe 6e3 0ceBOro NoAXaTua ToMNLMHA CTEHKU BHELLHe
obpasytolleii rmba Bcerga HUXe, a TOMLMHA CTEHKU BHYTPEHHEN CTOPOHLI NMba Bceraa Bbille TOMLWWHBI CTEHKU NPAMOiA
TpyOhbl, U3 KOTOPOIA N3roToBMneH 3TOT r’M6. Bo BCcex U3BECTHLIX crnyvasx npesbilLeHWe A0NYCTUMBIX 3HAYEHUIA HanpsHKEHWA
M COOTBETCTBEHHO HapyLUeHWe LIENoCTHOCTM Tpybbl B NepBylo ovepefb HacTynaeT Ha BHELWHeN CTopoHe rmba, ecnu Ha
npoLecc paspyLUEeHUs1 He OKa3blBaloT BIIMSIHUE (DaKTopbl, He CBsI3aHHbIE C MMAPaBMYeCckUM faBneHnem: Hanpumep, Kop-
pPO3UOHHOE BO3i€CTBUE BHYTPEHHENR cpeabl.

A.2 CumBonbl U a66peBuarypbl

B pononHeHue k cumBonam, npuBeaeHHLIM B Tabnuue 4-1 FOCT P EH 12952-1, cnegyeT ucnonb3oBaTh CUMBOSbI,
npueefeHHbLIe HUXe, B Tabnuue A.2-1.

Tabnuya A2-1 — Cumeonsl

Cumson
Onucanne EavHuua

EN FOCTP

B B PacueTHbIil kK03 DULMEHT ANA onpefeneHns TOMLWUHBI CTEHKU KoNeHa ¢ oanHa- —
KOBOW TOSILLMHOW CTEHOK

B, B; PacyeTHbI KO3hPULMEHT ANA onpefeneHns TOMLWMUHbI CTEHKU Ha BHYTPEHHeM —_
paaunyce ruba Tpy6bl

B, B, PacueTHbIN KO3hPULMEHT ANA onpeeneHna TONWWHBI CTEHKW Ha BHeLUHeM pa- -
Anyce ruba Tpyobl

€.t Sy Tpebyemas TonWMHa CTEHKN Ha BHYTPeHHel cTopoHe rba Tpy6bl 6e3 npubaBok MM
B COOTBETCTBUW C PUCYHKOM A-1

€cto Stto Tpebyemas TonLWMHa CTEHKU Ha BHELLHel cTopoHe ruba Tpy6el 6e3 npubasok B co- MM
OTBETCTBUM C PUCYHKOM A-1

i S dakTUYeckas TOMLMHa CTEHKN Ha BHYTPeHHeM paguyce ruba Tpyoul 6e3 npubasok MM

€10 Sto dakTu4eckas ToNLMHa CTEeHKM Ha BHeLlHeM paguyce ruba TpyOel 6e3 npubasok MM

ey S5 daKTU4ecKan ToNLMHa CTEHKU Ha BHYTPEeHHeM paauyce ruba Tpybbl ¢ npubaskamu MM

ey Sy Tpebyemas ToNLWMHa CTEHKN Ha BHYTPEeHHeEM pagunyce rnba Tpybbl ¢ npubaBkamu MM

€ Sy dakTuyeckas TonWwmHa CTEHKN Ha BHELUHEM pafuyce ruba Tpy6bl ¢ npubaBkamu MM

4o’ Stor Tpebyemas TonLMHa CTEHKM Ha BHeLLHeM paauyce ruba Tpy6bl ¢ npubaskamu MM

Tai O CpeaHee HanpsihxeHUe Ha BHYTPEHHeM paauyce ruba H/mm?2

fao G0 CpefHee HanpseHUe Ha BHeLLHeM paaunyce rnba H/MMm2

Lty L Paauyc ruba Tpy6bl B COOTBETCTBUN C pUCYHKOM A-1 MM
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A.3 TpebGyeman TonwWMHA CTEHKN
dakTuyeckas TonwmHa CTeHKN Ha BHYTPEHHeM paguyce ruba cocTasnaeT

St = Syt * C1 * Cp; (A-1)
Ha BHelLHeM paguyce rmba

Sto! = Sppo + C1 * C. (A-2)
[ns pacyeTa HanpskeHWit B rnbax TPYO B 30HaX € haKkTUYECKUMU TONLMHAMMN CTEHOK S; U S,, COOTBETCTBEHHO!

Sy = §2—Cy—Cy (A-3)
- MpW pacyeTe HanpsKeHWit Ha BHYTPEeHHeM pagunyce rba un

Spo=S'—¢i ¢, (A-4)
- Mpu pacyeTe HaNpPsHKEHUI Ha BHELLUHeM paguyce ruba.

MpumevyaHune — Ecnu BHyTPEHHUIA AnameTp TpyObl paBeH HOMUHaNBHOMY fUaMeTpy W 3Ty Tpy6y WM3OrHynu,
To nocne n3rnbaHusa BHeLWHW A AuameTp dy = d; + 25, NpAMON TpyGbi.

UTto6bl M3bexaTb pe3koro U3MeHEHUs TOMLWMHEl CTEHOK UM CMELLEHWUA Mo OCH, B MecTe nepexofa oT rubos, nog-
rOTOBMEHHbIX 4151 CBAPKU, K NPSMOMY y4acTKy TpyObl CHAMaKOT dhacky, ee B pacyeTax y4uThIBaTh He 06s3aTensHo.
A.4 Pacuetnbl

A.4.1 PacueT TONLWWHBbI CTEHKU
A.4.1.1 TonwuHa CTeHKN No BHYTPEHHeMY paguycy ruba 6e3 npubaBok U ¢ MUHUManbHEIM TpebyeMbIM yBennYeHu-
€M TONLMHBI JOIKHA paccyuTbiBaThbesA Mo popmMyne

s =54 B (A-5)

a) Npwn pacyeTe rn6oB Tpy6 ¢ HOMUHATLHBEIM BHYTPEHHUM JUaMETPOM, UCMOMNbL3YS Sy, B COOTBETCTBUN C ypaBHEHU-
eMm (11.2-5), n koahpuumneHT

2
) d. d. d.
Bi:% _r_9 [L_ i J o, 9 (A-6)

Sy S; 2-sy Sy 2-5,1 s; 2-s4

KoathduumeHT B; kak thyHKUUSA r/d; HAXOAUTCA NO PUCYHKY A-2;
b) npu pacueTe rnuéos Tpyd ¢ HOMUHASTEHLIM HAPYXXHbLIM AUAMETPOM, UCTIONbL3YS S,;, B COOTBETCTBUM C YPaBHEHNEM

(11.2-3) n koappuymneHT
r Y a ¥
)4

5 .
Tl % [,
S, 2. S, 2. S,
Tak kak paguyc rnba 1, NPUHATO yKasbiBaTb BMeCTe C do, B STOM cly4ae crieflyeT UCMoNb30BaThb:
2
2 2 2 2 2
r 1 d I, 1 d I, d d I,
S, 2 25,1 S 4 25,1 Sy 25,1 23,1 S,

KoaddmuueHT B, KaKk (yHKUMA r,/dy NpeAcTaBneH Ha pucyHke A-3.
YpaBHeHus (A-6) un (A-7) 6yayT TonbKo Toraa AaBaTb UAEHTUYHbIE pe3ynbraThl, Korja

(A-T)

s 2-s s

S d d
B‘=L0:—O+L_[ 0 +L_1J.
rt t rt

dp =d; + S+ Sgo (A-9)
1
rb_r—E-(s,ﬁ+sm). (A-10)
A.4.1.2 TonwuHa CTeHKW Ha BHeLLHel cTopoHe rmba 6e3 npubaBok U Npu AOMYCTUMOM MaKCMMaribHOM YTOHEeHUU
AOIKHa paccyuTLIBaTLCA Mo opmyne
Sito = Syt Bo» (A-11)
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a) Ana rnboB Tpyd ¢ HOMUHANBHLIM BHYTPEHHUM IMaMETPOM, UCTIONb3YA Sy, B COOTBETCTBUM C ypaBHeHueMm (11.2-5)
1 KoapPpULneHT

2
s d; d. d.
Bo:f_m: LA o 44 (A-12)
S, S, 2-5,1 s s 2:s s

KoadpcpuumeHT B, kak (pyHKUMIO r/d; HaXoasAT no pucyHky A-4.
b) Ana rn6os Tpy6 ¢ HOMUHAMBbHLIM HAPYXHbLIM 1MaMETPOM, UCMOMNbL3YS Sy, B COOTBETCTBUM C ypaBHeHUeM (11.2-3),

n KoapPpULneHT
2 2
r d,
/ [Sj j [2 'S j
X rt rt ) (A_1 3)

[lanee oTHoLLeHWe r/s,; cneayeT BbIUUCNATL MO ypaBHeHuto (A-8).

KosthduuneHT By, Kak yHKUUA rp/dy NpeAcTaBneH Ha pucyHke A-5.

YpaBHeHua (A-12) n (A-13) GynyT TonbKo Torga AaBaTh WAEHTUYHbIE PesynbTaThl, Koraa ANA BenuinH d;, do, rnr,
OyayT BbIMNOAHATLCA COOTHOLEeHMA (A-9) n (A-10).

A.4.1.3 [InsA koneH ¢ o4nHaKOBOW TOMNLMHON CTeHOK TpebyeMas TorLMHa AOMKHa 3a4aBaTbCsl COOTHOLLIEHWEM

S, =Sto=5¢ B (A-14)

a) Ans pacyeTa ru6os TPYG ¢ HOMUHASbHBIM BHYTPEHHUM ANaMETPOM, UCTIONB3YIOT Sy, B COOTBETCTBUN C ypaBHe-
HueMm (A-5), 1 koadhuumeHT B = B; B COOTBETCTBUU C ypaBHeHUeM (A-8) Ui no pucyHky A-2;

b) ans pacqeTa ru6oB TPy6 ¢ HOMUHAMNBHLIM HAPYXHLIM AUAMETPOM, UCTONB3YA Sy, B COOTBETCTBUMN C ypaBHEHNEM
(A-8) 1 KoadbdpULUMeHT

2
s, S r, d d , , d
p=Jti _Zto b __"0 , f|_0 b | 4o b__"0 (A-15)
Sy Sy S; 2-S4 2.8, S, Sy 2-s,

KoathpnuneHT B Kak hyHKUNA rp/d,, NpeAcTaBrneH Ha pucyHke A-G.
YpaBHeHuUe (A-6) B cBA3Ke ¢ ypaBHeHWeM (A-14) Tonbko Torga OyaeT AaBaTh pe3ynbTaThl, UgEHTUYHbIE pesyrkTatam
ypaBHeHus (A-15), korga

do =d;+2- sy (A-16)
r,="r. (A-17)

A.4.2 Pacuet HanpsixxeHum
A.4.2.1 YcrioBre NpOYHOCTU Ha BHYTpeHHel obpasytoLleil ruba Tpyobbi:
a) npu pacyete ruba Tpy6bl C HOMUHANBHLIM BHYTPEHHUM AUAMETPOM

p,-d;, 2.r-05-d;
ai = )
2-sy 2:r-d;-s,

+’;—° <[o]; (A-18)

b) npu pacueTe ruGa TpyGbl ¢ HOMUHAMNBHBIM HaPYXHbLIM AUAaMETPOM

Pc'(do_Sm_sno),2"1;_0-5“10+1'5'Srt/_0'5‘sno P

o, = +-2<[o]. (A-19)
al !
2.8y 2.1y —dy — Sy 2
A.4.2.2 YcrioBre NpoYHOCTU Ha HapyXHoW obpasytoLeii rnba:
a) npu pacyeTte ruba TpyGbl ¢ HOMUHAMNBHLIM BHYTPEHHUM AUaMETPOM
p.-d. 2.r-05-d. p
O =5 C+2<[o]; (A-20)
2.8, 2:r-d,-s;, 2
b) npu pacyeTte rnba Tpybhl C HOMUHANBHBIM HApPYXXHLIM JUaMeTPOM
Ad.—-s., — 7. —05- .5, —15.
o, = Pg ( 0~ Sni Sno).z r,=05-dy+0,5-5,,-15-5,, +p—0£[(5]. (A-21)

2- Stto 2: p= dO ~Sio 2
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PucyHok A-1 — O60o3HaveHns, ucrnonb3yemMble npu pacyetax ruéos Tpyd
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PucyHok A-2 — PacueTHblii koadhdpuumeHT B, Ana BHyTpeHHeit obpaaytoweit ruba TpyGb
C HOMUHaMbHbLIM BHYTPEHHUM ANaMETPOM
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PucyHok A-3 — PacueTHbIn k03huumeHT B, Ansa BHYTpeHHen obpasyiowen ruba Tpybsl
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0,90

0,85

0,80

0,75

S s
7 ] =]
T /////
////;//;;;
< L~
VeV ?/
// 1] ? -
I
,/// 7///
/ ?/ /
S/d;=0 /////
0,05 7
0 /
0,15
0,2
0,25
0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4.5 5,0
rid;

PucyHok A-4 — PacueTHbll koadpcprmeHT B, Ana HapyxHown obpasytoLlen ruba Tpyoei

C HOMWHanbHbIM BHYTPEHHUM UaMETPOM
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BO
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n,/dy

PucyHok A-5 — PacueTHbIN Ko3dodprumneHT B, Ans HapyxHoi obpasytoweit ruba Tpyobl
C HOMUHambHBIM HapyXHbIM AUAMETPOM
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PucyHok A-6 — PacueTHbIn kosdpchnumeHT B aAna pacyeta ruboB CO CTEHKaMM PaBHON TOMLLMHBI (S, = Sy,) TPYD
C HOMUHambHBLIM HapyXHbIM ANAMETPOM
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Mpunoxenue B
(obsa3arenbHoe)

YcTanocTHoe pacTpecKMBaHMe — pacyeT AOoNyCKaeMbIX NepeMeHHbIX HANPSHKEHNH

B.1 O6wue nonoxeHuaA

B.1.1 MNpaBuna ana pac4eToB, NpeAcTaBrneHHbIE HWKE, NPUMEHUMBbI ANA PacHeTOB KOTEMNbHLIX Y3r0B BbICOKOIO
[l@aBNeHns, N3roTOBMEHHBLIX U3 (hepPPUTHBLIX U aYCTEHUTHLIX KaTaHbIX WNKU KoBaHbIX cTaneil. HacToAlwme npasuna npep-
HasHaJeHbl ANs pacyeTa nepeMeHHbIX HanpsxeHuii!), KoTopble BO3HUKAIOT B HanGonee HanpsKeHHbLIX TouKax, Kak crefi-
CTBWE BO3[eCTBUA BHYTPEHHEro AaBNeHWA W pasHOCTU TemnepaTtyp wW/unu, KpoMe Toro, BO3AEACTBMA BHELLUHWUX CUM U
MOMEHTOB.

B.1.2 HacToslwee npunoxeHne Heobxoaumo NpUMeHATb, ecnu TpebyeTcea, 4Tobkl yenosusa no 13.3 6bnn yaoBner-
BOpPEHbI.

B.1.3 BBMay NpoCTOTbI HACTOALLEro aHanu3a ero pe3ynerathl ANs onpeaeneHns cpoka cnyxbbl crnefyeTt BOCMPUHU-
MaTb, KaK cienaHHele ¢ 3anacom.

B.2 YcnoBus

B.2.1 [nsa pacyeTa NnepeMeHHbIX HanpsbkeHUit TpebyloTcA CBEAEHNUNA O peXUMax U3MEHEHUS HanpsXKeHU U Harpy-
30K (cM. 13.3.4). PexxvMbl NpUIOXeHNA Harpy3okK K y3ny AomkHbl 6biTb onpeaeneHsl Ana paboqero pexuma Kotna.

B.2.2 HanpspkeHnss Unmn Harpysku, KOTOpble paccMaTpuBaloTca Npu aHanuse, cneayeT onpeaenuTb 3apaHee, nubo
3KCMepUMEHTarbHbIM NyTeM, NMMG0 ¢ NOMOLLBbIO MaTeMaTUYECKUX pacHeToB. 3TU XKe HaNPsXEeHWUS AOMKHbl y4acTBoBaTb
W Mpu NpoBeAEHUN YCTarnoCTHOMO aHanusa, NpyU 3TOM HaAo YETKO pasfensaTb HaNPSXKEeHUS, AeNCTBYIOWME NO OAHOMY Ha-
npasneHunto, Nno ByM HarnpasneHUsMn U No Tpem HanpasneHUaM.

B.2.3 Yka3aHHbIA aHanu3 HagnexuT UCnonb3oBaTb B MaTeMaTuieckoM obecnedeHnn yCTaHOBIEHHOW Ha KOTNe aB-
TOMaTUYECKON CUCTEMbI TEXHUYEcKoro guarHocTuposanus (ACTAOK) B cootBeTcTBUn ¢ FOCT P 55682.4.

B.2.4 BhlpaxeHue «3apoxaalollascs TpelHa»? UCronb3yeTcsl B Ka4ecTBe KPUTEPUS YCTanocTH, Bbi3BaHHOM
YCTanoCTHBIMU HaNpPsHKEHNAMM.

B.2.5 HanbGonee KpuTu4eckue xapakrepucTuKU Ansi Hamboree BaXHOro y3na criefyetT WaeHTMdULMpoBaTs 1 aHa-
nusnpoeatb. PasMepsl y3na AOMKHbI NTPUHUMATBLCA B Npefenax NpousBoACTBEHHLIX AOMyckoB. Ecnu aTn pa3mepbl nuaMme-
peHbl Ha MecTe, TO NpU pacyeTax CreayeT UCNoNb3oBaTb UMEHHO 3TU 3HaYeHuA. ECnun Takux AaHHbIX U3MEePEHUIA HeT, To
NS pacyeToB MOXHO BOCMONb30BATLCS YCpeHEHHBIMU pa3MepamMu.

B.2.6 [nsA pac4eToB cneayeT Ucnonb3oBaTh Tak Ha3biBaeMylo 3TalnoHHYI0 TeMnepaTypy LyKIa, KoTopasi cBsidaaHa ¢
LIMKIOM HarpyaoK 1 BblMUcnaeTesa no opmyne
t" =075t +f, (B-1)

roe t =max{ta.,t6};
f =min{t.t,}.

Bce 3aBucsLmMe OT TeMNepaTypbl NepeMeHHbIe AOMKHbI OblITb COOTHECEHBI C YKa3aHHOW LIMKNUYEeCcKON Temnepary-
pon t* npyu paccMOTPEHUMN LIUKIIUHECKUX Harpy3oK.

B.2.7 Teopua MakcuManbHbIX CABUroBLIX HAMPSKEHWIA 4OMKHA UCNONB30BaTLCA NPU onpegeneHnn rMaBHOW aMnnu-
TYAbl LMKINYECKUX HanpspKeHUn U cpeHeid BeNUUMHbI LUKNUYECKUX HaMpPsPKEHUIA B COOTBETCTBUM ¢ B.4.2.

B.2.8 MeToguka onpefeneHns 4onycTMMOW aMnNuTyabl HanpsXKeHUn Wnu 4onyCTUMOro KONUYecTBa LUKNOB Harpy-
30K, KOTOpble MOTYT UMETH MECTO NpU paboTe ycTaHOBKW B paboyeM pexxume, NO pesynbratam UCMBITAHUIA Ha YCTanocTb
Ha obpasLiax JomKHa B KaxA0M OTAENBHOM cliyyae onpefensaTbea nsrotoButenemM. OH yKasbliBaeT CYLHOCTb UCTbITaHUS,
rpaHWYHble YCroBus, KonuuecTso o6pasLoB, OTOMpaeMbIX ANS UCNBITAHUIA, U KOSPPULMEHTEI HAAEXHOCTH [1].

B.3 CumBonbl u abbpeBuarypbi

B gononHeHue k cumBonam Tabnuuel 4-1 FOCT P EH 12952-1, MOXHO UCNONb30BaTb CUMBONLI, NPUBEAEHHbIE
HWxe, B Tabnuue B.3-1.

") BelpaxeHne «nepeMeHHble HaNPsXKEHUS» UCNOMbL3YeTCA 34eCh B O6LIEM CMBICIE W 03HAYAET, YTO HaNPSKEeHMs
BapbUPYHOTCA CO BpeMEHEM HE3aBUCUMO OT BENUYMHBI U 3HAKa WX CPEHEro 3HauYeHUs.

2) BolpaXeHue «3apoXAAKOLLAACA TPeLLMHa» 03HAYaEeT, YTo UMEeeT MeCTo pasaerneHne MaTepuana, KoTopoe MOXHO
0BHapyXUTb ONTUYECKUMW CPEACTBAMMU UMW METOAAMMW HEpa3pyLUAKOLLLEro KOHTPONSA.
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Tabnuya B.3-1 — CumBonbl

Cumeson
OnucaHne EanHuua
EN [OCT P
Cy Ky MonpaBoYHbIA }EOSCPCPVILWIEHT Ansa yyeta adppekTa OT pUCOK, OCTaBLUMXCA B pe- —
syneraTe rpy6oit 06paboTkvM NOBEPXHOCTW UMK Nocrne cBapku
Cyx K [MonpaBoyHbIA KO3 DULUEHT Ha BUSHUE TemnepaTyphl
f/ G, AMNNUTYA@ LMKITUYECKUX HanpsxeHun H/Mm2
f,* 6; CkroppeKkTupoBaHHas aMnanTyaa LUKIMYECKUX HanpsxxeHun H/mm?2
21, 20, Paamax HanpsikeHWii B npyTkoBoM obpasLie 6e3 Hafpe3os, B KOTOPOM Mocre onpe- H/mm?2
AeMeHHOro Konm4ecTBa LMKMNOB NPUNOXKEHUA Harpy3ok n = N, NosBNAETCS 3apox-
[,aloLLasncs TpeLMHa® 1 KOTopbIi NCMOMbL3yeTCs Kak AN NPOBEPKM TOro, AOMYCTH-
Mbl NI NEPEMEHHBIE HaMpPsPKEHWA B COOTBETCTBMU C HACTOALMM MPUMOXEHUEM,
TaK U 4NS yCTaHOBMNEHUs JOMNYyCTUMOro AnanasoHa HanpsxeHun
2f g 20" O eKTUBHbLIA OCHOBHOW pasMax HanpsXeHWi Mpu 3TanoHHOW Temnepartype H/mm?2
t*>100 °C
2 20 4 OcHOBHOIM pasMax Hanps)XeHui Himm2
% 2
2f,4 20, Pa3max LMKITMYeCcKnX HanpsxeHui H/MM
2f o 26, CKOppeKTUpOBaHHbIA pasMax LMKIIUYECKUX HanpsiKeHWI Himm?2
N N Pac4eTHOe KONMMYECTBO LIMKMUYECKUX Harpysok, KoTopoe oxupaeTcs B pabodem
pexume
Ny Ny KonnyecTBo Harpy3o4HbIX LMKII0B [0 NOSIBNEHUA 3apoxaaloLLeiicsl TpeLuHb
R 11+ R, 1 | CpeaHee HanpsxeHne NonsyvecTu 3a 7-4acoB Npu STaNOHHOW Temneparype t* Himm2
Rp 02t Rp 02 | MPeAen nonsyyectn unu ycrioBHbIiA npeaen Tekyvecty (0,2 %-it) Npu aTanoHHown H/mMm2
TeMnepartype t*
Ss ng KoadbpuumeHT HagexxHOCTU ANS HanpsbKeHUn
Sp ng KosdhpuumeHT HagexXHOCTU AN LUKITUYECKUX Harpy3ok
t* t* OTanoHHaa Temnepatypa Ansi NepeMeHHbIX Harpy3ok °C
3HaYeHWsA HaACTPOYHBLIX U MOACTPOYHBLIX UHAEKCOB:
HapcTpoyHas «Wwnankay» =~ = MakcuMarnbHOoe 3HavyeHusi, Hanpumep O.
HagctpouHas «obpaTHas Whsnka» ~ = MMHUMAarbHoOe 3HadeHue, Hanpumep 6.
HaaCTpoYHbINA WTPUX ~ = cpefiHee 3Ha4YeHWe, HarnpuMep G.
MoacTpouHble MHAEKCE! K, | = HyMepyloLue UHAEKCHI, Hanpumep N, T;
3 Cm. B.2.4.

B.4 Pa3amax UMKNMYECKUX HanpsiKeHUiH U aMNInMTyaa UMKIMYeCKUX HanpsxkeHUi AnA CUTyauuu, korga
HanpsiXeHUsA pa3BUBAIOTCA BAOMNb OQHOTO HaNpaBreHnsl U BAOMb MHOTMX HanpaBneHuii

B.4.1 O6wme nonoxeHus

[ns npoBeAeHUA 3TaNoOHHOro aHanusa CrieqyeT 3apaHee onpeAenuTb pasmax UUKNUYECKUX HanpspKeHWA U cooT-
BETCTBYylOLLlEe STOMY pasMaxy amMnaUTyay HanpsbkeHUid, KOTopbie pasBuBatoTcA Npu paboTe ycTaHOBKKU B paboyeM pexu-
Me. [Ins pelleHUs 3Toi 3aga4n Heo6Xo[MMO 3HATE BEMUUYUHY NOKaNbHbLIX HanpsiXKeHW ANa KaXgaoro pac4eTHOro MoOMeHTa
BPEMEHM Ha MPOTAXKEHUN LUKNa AEUCTBUSA Harpy3Ku.

B.4.2 HanpsxeHue, pa3BuBaloweecs BAONb OAHOIO HarnpaBneHus

Ecnn HanpseHne pa3BnBaeTCA BAOMNb OAHOMO HanpaefeHus, KaK 3To MokKasaHo Ha pucyHke B-1, To pasmMax Lmknu-
YecKuUx HanpskeHuit 26, cnefyeT onpefernsTb C NOMOLLBIO COOTHOLLEHUS, KOTOPOE paBHO

2.6,,=(6-5), (8-2)
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a aMnNNUTyay HanpsbKeHWid — no opmyne

5,=—(6-5). (B-3)

~y

PucyHok B.1 — Bapuauuu HanpsbkeHuWii Npu pacnpocTpaHeHUn HanpshkeHui
BAOMb OA4HOMO HanpaBnNeHUs (cxeMaTU4ecKm)

B.4.3 HanpsieHus, passuBatolmecss BAOSNb HECKONLKUX HanpaBrneHU!, NpU HEM3MEHHOCTU HanpaBneHuin
Pa3BUTUA rMaBHbIX HanpsKeHUN

Ansa cuTyauun, Koraa HanpsiKeHWs pasBMBaKOTCA BAOMb TPeX HanpaBrieHWUi, Kak nokasaHo Ha rpadukax Ha
pucyHke B-2, BHavane TpebyeTcs onpeaenuTs BapuaLum rnaBHeIX HanpsaxeHwi c4,0,, 3.

3aTeM cnefyeT HalTW 3HAYEHWUSA U3BMEHEHMNIA CO BPEMEHEM PasHOCTEN TpeX IMaBHbIX HanpskeHW, ANa Yero Haao
“cnonb3oBaTh crneaytoWwne ypaBHeHUs:

A(512 =04—09; (B'4)
AGy3 =Gy —Og; (B-5)
A631 = (53 —61. (B—G)

Onsa Kaxporo us Tpex U3MEeHEHUW pasHOCTel rmaBHbIX HanpsKEHUA Hafo HaWTU MakcUManbHOe U MUHUManNbHOE
3HaYeHWUs U UCMonb3oBaThb 3Ha4kn, 06o3HavaloLme MakcMMarbHOe U MUHUManbHoe 3HavyeHus. Pasmax uuknnieckux Ha-
NpsHKeHW 26, ,, paccuNTLIBAETCA No ypaBHEHUIo (B-7), npuBeaeHHOMY HUXe (CM. Takke pucyHok B-3)

Ac12 —Ao12
2.6, = Max{AG,; —AGyg 1 (B-7)
Ac31 —Ao31
AMNNATYAA UNKITMYECKUX HanpsKeHWnii o, COOTBETCTBYHOLLANA pasmaxy LIMKITUYECKUX HanpshkeHWi 2-6,,, ABNAeTCA

cpegHUM No ynoMAHYTbIM Pa3HOCTAM TaBHbIX Hal‘lpH)KeHVIVI, Mo KOTOPbIM TaKkXe BblHMUCNAETCA pasMaxX UUKNUHECKUX Ha-
NpsPKEHWIA

G, = %~(A6+A6). (B-8)

B cuTyauusx, Koraa HanpasneHus, no KOTopbiM pa3BUBAaKOTCSA MaBHbIE HaMNpPSKEHNUS, U3MEHAOTCA CO BPEMEHEM,
HYXHO 0BpaTWTb BHUMaHWe Ha B.6.
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PucyHok B-2 — N3meHeHns HanpsXeHun npyu passuTun Ux BAOMNb TPEX HaNpaBneHun,
npyyeM rMaBHbIe HaNPsXXeHUS 3MEHSAIOTCS C pasHbIMU hasamMu (CxemaTn4HoO)
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PucyHok B-3 — N3meHeHnst pa3HOCTen raBHbIX HANPSXXEHUN, NOKa3aHHbIX HA pUCyHKe B-2,
¥ amnanTyaa UMKNUYECKUX HanpsxeHui 26, ,
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B.5 NonpaBoyHble MHOXUTENN ANA y4YeTa BNUSIHUA KayecTBa OTAENKN NOBEPXHOCTHU
WU cBapuBaeMbIX AeTtarnen

B.5.1 Pasmax uMknuueckux HanpsxeHui u amninTyay LMKNWYECKUX HanpsiKeHWn B cooTeeTCcTBUM ¢ B.4 cneayet
HECKONbKO YBENUUUTDL, YTODbI Y4E€CTb BANAHWA HAaape30B (ahdekT MUKPOHAAPE30B), HANMUUE KOTOPbIX 3aBUCUT OT COCTO-
SIHVMS NOBEPXHOCTM U CBapHbIX WeoB. MNpu 3Tom B Nio6oit cutyaumm onpegensiowuM aktopom byaeT KaueCTBO OTAENKY,
NPUMEHEHHON MpU U3roToBMEHMN. [locne BHECEHNA NONPaBOK pasmax LMKNUYECKUX HanpspKeHWn onucbiBaeTcsl crieayio-
LLIMM BbIpaXXeHeM .

26, =20, Ky, (B-9)

a aMnNnuTyaa LMKNMYeCcKUX HanpsikeHun X

o, =0, K,. (B-10)

lNonpasouHbiii kOAhMUMEHT K, AOMKEH ONPEaEnAaTLCA NO PesynbTaTtaM YCTanoCTHLIX UCMbITaHwii NMbo onpeae-
NATLCA, KaK 3T0 NPUHATO, MO CBOMM COCTaBNAWNM (Ko, K, ¢, Ko Unn K, 3), 0 KOTOPbIX CKa3aHO B CNEAYIOLIMX NOAMYHKTAX.

B.5.2 B cnyyae rmagkux kaTtaHblx nosepxHocTen, o6paboTaHHbIX B COOTBETCTBUM C TpeGOBaAHUAMU NO Ka4yecTBy U
B COOTBETCTBUU C TEXHOMOTMYECKUM KapTamn, HanpuMmep Kak 3To ykasaHo B [9], HY)KHO UCNomnb3oBaTh MHOMOMaCLUTAOHbIA
nonpaeBoYHbIf KO3(hULIMEHT K, KOTOPLIA ONpeaenseTca No pucyHky B-4. NMonpaeoyHbin kO3 @UUNEHT K| q MOXHO Tak-
e BblMUCNUTL NO ypaBHEHUIO

Kio=1-46-104.R_+23.104.R IgN, <103.R . (B-11)

B.5.3 Ko = 1, ecnu pacyeT BeAeTcs ANA NOBEPXHOCTEN, He BXOAALLMNX B 30HY CBapKW y3na, y KoToporo rny6uHa He-
posHocTeit! R, < 6 MMKDOH, TaKOro Ka4ecTsa OTAENKN MOXHO A0OUTLCA WNNGOBKON MK 06paboTKon Ha CTaHKax.

B.5.4 [NoBepxHOCTAM B 30He, He BXOAALLEN B 30HY CBapKW, Y KOTOPLIX pa3mMax HEPOBHOCTEN OT NUKa A0 BNaguvHbI
R, nexvT B npegenax ot 6 o 50 MUKPOH, MOXHO CONOCTaBUTL cneayowme 3HaueHua? Ko =1.3 ana R, = 1000 H/Mm2 n
Ko =1,1 ansa R, = 400 H/mm2.

B.5.5 B npueogumbix Huxe Tabnuuax B-1, B-2 n B-3 nokasaHbl cBapHble coeanHeHns, KoTopble 06bIuHO NPpUMEHS-
HOTCA NPU U3TOTOBMNEHUN PE3EPBYaAPOB BbICOKOTO AABNEHUS, U KnaccuduumpoBaHbl Mo TPEM rpynnam B 3aBUCUMOCTHN OT X
«adphekToB Hagpesa», K1, K2 n K3.

Tabnuua B-1— Npumepbl kKOHpUrypaumi ceapHbix coeguHenuit co cnabeimn achdexktamn Hagpesa (rpynna K1)

Ne Wnnioctpauus OnucaHue TpeboBaHue

1 MpogonbHbIl Mnu nonepeyHbin | Bectn ceapky ¢ 06enx CTopoH
CBapHON LLOB MpU cBapuBaHUK
CTEHOK OAAMHAKOBOW TOMLLUMHbI

2 . 228y + 30 MM MpogonbHbIl uMnu nonepevHbin | Bectn ceapky ¢ 0b6enx CTopoH
&OJ\ LLIOB APU CBapKe CTEHOK Pa3HOW
‘ TONLWWHbI
'3

solsg<1,1 — Bectn ceapky ¢ obenx CTOpOH;

Kpomku nogpabaTbiBaTh C 06enx

& % 5 CTOPOH OAMHAKOBO
<15°

1) OpMEeHTMPOBOUHBIE BEAIMUUHLI U 3KCNEPUMEHTANbHLIE 3HAYEeHUA AN AOCTKAMON YCPEAHEHHOW rMyBuHbI He-
posHoCTen R,, B cooteeTcTBuM ¢ [10], Ana pasnuuHbix cnocoboe nponssoacTea cneumcpunumposarsl B [10].

2) MpoMeKyTOUHbIE 3HAYEHNS MOXHO MOSTYUYUTb JIMHEAHON MHTEPMONALME.
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OnucaHue

Tpebosanue

lMpuBapka CTPYKTYpHOW TEXHO-
NOrM4yeckor OCHacTKW, He Cco-
obwaowern  AONONHUTENbHbIX
LIMKITMYECKUX HAarpy3oK unuM Mo-
MEHTOB

CBapKy BLINONMHATL WBOM C Mos-
HbIM NPOBapPOM C OAHOWN CTOpO-
Hbl UnNu ¢ o6eunx; BHEeWHuiA oc-
MOTP BbINOMNHATL B COOTBETCTBMA
¢ F'OCT P 55682.6, He ponyckas
06pa3oBaHUS BbINYKNbLIX UMW BO-
rHYTbIX CBapPHbIX LWBOB W n3beras
acuMMeTpun

MpuBapka natpyOka

CBapHOW LWOB NOA, MOMHYIO Ha-
rpysky (6e3 ocrtaTtodHoro 3aso-
pa); natpybok noapabarbiBaioT
Ha CTaHkax unu 3awnudoBbIBa-
0T KOpPeHb LWBa 3anoANNLIO

Matpybok noaroHaerca 3anoa-
NALIO UK NPOXOAUT HACKBO3b

CBapHOW WOB C MOAHBLIM NpO-
NNaBnEHWEM OCHOBHOMO Mare-
pvana C oAHOW CTOPOHbI UMK C
o6eunx cTopoH

Ne Unnioctpauuns
| /5!§
4 s
i
5 }____<
6 |——
|
|_

BeapuvBaHue konbLeBOro naH-
Lia CTbIKOBbIM LLIBOM

CBapHOW WOB C MOAHBLIM NpO-
nNaBneHMeM OCHOBHOFO Mare-
pwana ¢ OAHOW CTOPOHbI UMK C
o6eunx cTopoH

Tabnuuya B-2 — lNpumepsl koHUrypaLmit CBapHbIX COSAUHEHWIA C yMepeHHbIMKM atbcdbekTamu Hagpesa (rpynna K2)

Ne UnnocTtpayus

OnucaHue

TpeboBaHune

MpoaonbHBIA MNM NoNepeYHbIA
CBapHON LIOB MpW CBapyBaHWUX
CTEHOK OAVHAKOBOMN TOMLLMHbI

Bectn cBapky ¢ obenx CTOpOH;
ecnu ceapka Oyaer BbiNonHe-
Ha OAMHAKOBO ¢ 06eux CTOpOH,
TO 3910 byAmeTr COOTBETCTBOBATL
rpynne K1

MpoaonbHBIA MMM NONEPEeYHbINA
LUOB NpK CBapke CTEHOK pasHom
TOJLUMHBI

Bectn cBapky ¢ obenx CTopoH

15° bis 30°

Bectn cBapky c obeux CTOpOH;
KpOoMKM nogpabaTeiBath ¢ 06enx
CTOPOH OMHAKOBO

3
%gﬁk

MpuBapueaHue CTPYKTYpHOW
TEXHOMOTMYECKOW OCHACTKW, He
coobLaloLein AONONHUTENbHBIX
UMKITMYECKUX HAarpy3oK UnmM Mo-
MEHTOB

CBapKy BbINOMHATL LUBOM He C
NOMNHbLIM NPOBapPOM C 0Beux CTo-
POH; BHELUHWA OCMOTP BbINON-
HATb B cootBerctBum ¢ [OCT P
55682.6, uckniovas obpasosaHue
BbINYKIbIX UMW BOTHYTbIX CBApPHbIX
LLBOB 1 M3berasi acuMMeTpum
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OkoH4aHue mabnuusi B-2

Ne Unnioctpauus Onucanne TpeboeaHne
4 <60° Ceapky BbINONHATL LWBOM C
NOnNHbIM NPoBapoM ¢ 06emx CTo-
POH; BHELIHWA OCMOTP BbINOM-
DIMDHNINMINININ HATb B cooTtBeTcTBUM ¢ FOCT P
4_};/ 7}» 55682.6, He ponyckas oBpaso-
BaHWUS BbINYKNbIX UMW BOTHYTbIX
cBapHbIX LWBOB 1 n3beras acum-
MeTpum
5 MpuBapka CTpykTypHOM TexHomno- | CBapKy BbIMOMHATL WBOM C Mof-
rMUYECKO OCHACTKM, coobBwalo- | HbiM NPoBapoM C 06eux CTOPOH;
el AONOMHUTENbHLIE UWKAW- | BHELWHWA OCMOTP BbINONHATH B
YyecKkne Harpysku unum MomeHTbl; | cootseTctBuM ¢ FOCT P 55682.6
pebpa xecTkocTn
¥ 7~
6 HasapwvBaHue ¢naHua CeapHble WBbLI C 06eux cro-

poH B cootBerctBUM ¢ [OCT P
55682.6, npunoxenve B

Tabnuuya B-3 — MNpumepsl koHdUrypaumin CBapHbIX COEANHEHNN C 3aMeTHbIMU 3dhchekTamu Haapesa (rpynna K3)

Ne Unntoctpauus | Onucaxune TpebosaHue
1 N MpoJonbHbIA MNKM NonepeyHbllt | BecTn cBapKy ¢ 0AHOW CTOPOHbLI
P CBapHOM LUOB MpW CBapvBaHwWKM | unu ¢ o6enx CTopoH
V //l CTEHOK HEOAMHAKOBOMN TOMLUMHbI
2 MpuBapka CTPYKTYpHOI TexHO- | BecTn cBapky c ogHOW CTOPOHbI
NOrnMYeckoin OCHACTKM, He CcO- | unm ¢ 0Benx CTOPOH (HemnonHoe
obwaiowelt  AONOMHWTENBHLIX | MPONMaBneHue)
LUMKNUYECKUX Harpysok unm mo-
MEHTOB
3 Mpusapka CTPYKTYpPHOIW TexHO- | Bectn ceapky ¢ oBeux CTOpPOH
NOrMYeckod OCHACTKM, He co- | (HEemonHoe NponnaeneHue)
obwaiwern  AONOMHUTENbHbIX
LIMKITMYECKUX Harpy3oK unu mo-
MEHTOB; pebpa XeCTKOCTH
4 BeapuBaHve nogyLiku Bectn cBapky ¢ obeux CTOpOH
(HenonHoe nponnaeneHve)
5 HasapvBaHve chnaHua CeapHble wWwBbl ¢ 0Beux CTo-

poH B cooteetcTBUM ¢ OCT P
55682.5, npunoxeHue B (Henon-
HO€ MpOMnnaBneHne)
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OkoHYaHue mabnuus! B-3

Ne NnnocTpauus OnucaHune TpeboBaHune

6 CsapuBaHue LLUBOM He noag non-

HYIO HarpysKky

HasapusaHue natpybka

Beapka natpybka wnu Bapka
LUTyLIepa HackBO3b

CsapuBaHue LIBOM He nog, nor-
Hyl0 Harpysky (HenomnHoe mnpo-
nnaenexHue)

7 <30°

CootaetcTaylowme nonpasouHbie koathduumenTsl Ky, Ky, 1 K5 cunTbiBaloT no pucyHkam B-5—B-7 unm nonyua-
10T PACYETOM C UCNONb3OBAHMEM YPaBHEHUIA, NpMBEAEHHBbIX B Tabnuue B-4. OHu OXBaTLIBAIOT CUTYaLMK, KOTAa BUAHNE
OKa3blBalOT KaK BHYTPEeHHWe, TaK U BHELUHUe Hajpesbl, U NO3TOMY He BO3HWKHET HEOOXOAUMOCTM KakK-TO CoyeTaTb WX C
ko3adphmuneHToM K,y Ansi pacyeToB UM NONpaBoK MpU pacyeTe pasMaxa LIMKNUYECKUX HaNpshkeHnn 26,,, 1 aMnnuTyab
LIMKIAYECKUX HanpshkeHUiA ov* B obnactu cBapku.

MonpaBouHble koaddULMeHThl K, Ana natpybkoBbIX WBOB He roAATCA ANA yYeTa KOHLIEHTPaLMA HanpsyKeHui
BONM3N KPOMKM OTBEPCTWSA NoA, NaTpyOoK.

B.5.6 [Ins npoAonbHbIX CBApHBIX LBOB M ANs KOMbLEBLIX (MO OKPY)KHOCTU) CBAPHbIX LLUBOB Ha CTEHKax 3NEeMEHTOB,
noaBepravLLnXca AaBNEHNIO, KaK OHU NoKasaHbl B Tabnuue B-1, nnnioctpaumsa 1 n 2, KOTopble CTaHOUHbIM 06pa3om 06-
paboTaHbl 3aNoAnNMUO ¢ NNKUTOI Ha 06enx CTOPOHAX, YTOObLI yBENNMUUTL CPOK CNyxObl, NONpaBouHbIN ko3tduumnenT K,
MOXHO YMEHbLUUTb A0 3HaYeHns K, ncnonb3ysa ypasHenune (B-1), yGexapaemca B TOM, 4To HE06X0aMMOCTb NPOBEAEHNA
MCMbITaHUA MEeToAaMmn HepaspyLuaLero koHTpons pasHa 100 %.

B.5.7 Cutyaummn ¢ nonpasBovHbIMK KOS(MMULMEHTAMK, KOTAA MOBEPXHOCTL NOMIMPYETCH, @ CBapHblE LWBLI HE 3a-
XBaTbIBAKOTCA NONMMPOBKOMW, AOMKHA ObITb paccMOTpeHa 0cobo, Ha YCMOTPEHUE NIUYHOW KBanudmkauum U3roToBuTens,
WMEHHO OH AOMMKeH rapaHTUpoBaTb 6€30NacHOCTb M HaEXXHOCTbL NapoBOro KoTna.

Ta6nuua B-4 — lNonpasouHblie koahuuUneHTbl K, Ansa ydeTa adhPeKTOB HaAPesa, CBA3AHHBIX C BIMSHMEM CBapuBa-
embix getanen

CBapHoe coeaunHeHne
MpoyYHOCTb Ha CoepuHeHus rpynnsl 1 CoepunHeHus rpynnb 1 CoeauHeHus rpynnbi 1
pactsxeHve R, (cnabbiin acbcbekT Hagpesa) (ymepeHHbI adhdekT Hagpesa) (3ameTHbIA 3dbdekT Hagpesa)
(H/mm2) Tabnuua B-1 Tabnmuya B-2 Tabnuua B-3
Ky Kia Kia
400 1,5<0,19IgN, +062<1,8 1,6 <<021gN,+0,79=21 18= 0,34IgN, + 0,66 <2,8
600 1,7<0,40IgN, +0,20=2,7 1,9 =0,40lgN, + 0,60 < 3,1 21< 0,56lgN, +0,40<4,0
800 1,8 <0,56lgN, - 0,12 =< 3,4 2,1=0,56IgN, +0,44 < 4,0 —
1000 1,9<0,70lgN, - 0,40 < 4,0 2,5<0,751gN, + 0,25 < 5,0 —_
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PucyHok B-4 — lMNMonpaeouHblinl KOAhPULNEHT K, g ANs yueTa BNUAHUA HAAPE30B Ha NOBEPXHOCTMY,
06ycnoBrneHHbIX BTOPUYHOW OKanHOM
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PaamepHocTb Ny U R, — HBIOTOH Ha KBaAPaTHbIA MANIIUMETP

PucyHok B-5 — lMonpaBoyHblil koadduuneHT K, ansa yyeta adychekta Hagpesa Ha cBapHOM Lwse Ans rpynnbl K1
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PasmepHOCTb Ny U R, — HbIOTOH Ha KBaApaTHbLIN MUNIMMETD

PucyHok B-6 — MNonpaBoyHbIi KoathuurneHT K, Ana yyeTa adpdekTa Hafpesa Ha CBapHOM LBe ANs rpynnbl K2
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PucyHok B-7 — NonpaeouHblin koadhdmumneHT K, ; ans yyeTa agphekta Hagpesa
Ha cBapHOM LwBe Ans rpynnbl K3
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B.6 [Inana3oH onpeaensaowmMx HanpskeHun

B.6.1 O6Lwime nonoxeHun

OCHOBHOIA pa3max HanpspKeHUA 2c; LN cCpaBHEHUA C pa3MaxoM HanpsXKeHii 26; no pucyHky B-9 sbluucnserca
cnegyowumM obpasom:

B.6.1.1 uana3oH ynpyrux gedopMauuit

Ecnu |(5v|+26va /12< Rpozt*’ TO pasmax HanpsxeHui 26, Hapo ONpeAensTb, Ucnonb3ys OTKOPPEKTUPOBaHHBLIA
pa3Max 3KBMBANEHTHLIX HaMPsKEHNA 26, U OTKOPPEKTUPOBaHHY0 aMNAUTYAY O, Mo pa3maxy 3KBUBANEHTHLIX Hampsi-

KEHWW B ypaBHEHUU
* * . 2
20, =20,/ (1- (o0 /Ry) ) (B-12)

OT0 ypaBHEHUE yunThIBaeT MoaUdULMpYIOLLee BO3AEHCTBUE aMNANTYA bl HANPSIKEHWIA Ha YCTanoCTHYIO NPOYHOCTD.
B.6.1.2 [lnana3soH YacTu4HO Heynpyrux gedopmauui
Ecnu Ha NpoTAXeHUM UuKna Harpy3ok MakcumanbHoe HanpskeHne

o, = K;.-max |Ac,,|.[Ac . [Ac,|) (B-13)

npeBbILLAET BENUYUHY npeaena TekyyecTtu Rp'0,2/t" 9TO O3Ha4YaeT, vTo ecnu
“l+20, 12>

|Ga| Oval2> R0 g

Takke ypaBHeHuWe (B-12). OaHaKo B TaKOM criydae NOHWKAETCA BENMYNMHA aMNNUTYALI HanpsXKeHWUi

., HO 20, /2< Rp.O,Z/t"’ TO ANA pacyeTa onpeaensaoLero pasmaxa HanpskeHuin 26, Tpebyetca

Oyr = Rpo2it = 20,4/ 2, (B-14)

1 UMEHHO 3TO 3HaYeHWe cnepyeT UCronbL3oBaTh BMECTO 0\',.

B.6.1.3 QnanasoH nnactu4ecknx gedopmaiuin

Ecnu yTouHeHHble HanpsixeHusa 26, Gonee Yem BABOE NpeBLILIALOT Npefen TekyyecT (2'6va >2. Rpo'ztﬁ), cpean-
Hee HanpsiXeHue crefyeT NPUHUMaTL paBHEIM o, = 0 1 onpeaensowee HanpsaxeHne 26, NMPUHMMETL PaBHBIM

203 = (20,502 1 (2Rp0 ¢ )- (B-15)

YpaBHeHue B-15 He npumeHseTcs, €Cnu LUKIMYECKUE HaNPsSHKEHWS KaK BO3IMOXHbBIA pesynstaT cymMMapHoOW

(gl.'lgzr:g .I/IEI"IgaCTVIHECKOVI) AedopMaunn 2:G.,, MOryT GbiTb OnpeaeneHbl TEOPETUYECKN UK KCNEPUMEHTaNbHO Kak
a TOT"

B.6.2 KoppekTupytowmii ¢paktop

B cuTyauusx, korga TemnepaTtypa Yukna Harpy3ok t* > 100°C, cnegyeT npUHUMaTh BO BHUMaHWE yMeHbLle-
HWe ycTanocTHOW NPOYHOCTU, Bbi3BaHHOE AEWCTBUEM TeMrnepaTypbl, ANA 3TOW LUEeNWU CAYXMUT NonpaBoYHbli KOad-
PULNeHT K.

UTto KacaeTcs MeToAa onpefeneHus AOMyCTUMOro pasMaxa HanpsKeHWd AN 3apaHee U3BECTHOro Konudectsa
NPUNOXEHNIA LMKIOB Harpy3ku B COOTBETCTBUU € B.7, To B 3TOiA cBA3M ByaeT pasyMHbIM NpeobpasoBaTb onpeaensaowmii
pasmax HanpskeHWih 26, B COOTBETCTBUM C ypaBHeHUAMM (B-12) n (B-15) ¢ noMoukio obpaTHoi BenuunHel 1/Ky k aeii-
CTBUTENLHOMY OMpejensioleMy pasMaxy HanpsKeHWid 26,4, Takum o6pa3om, YTobbl He BO3HUKana HeoGxoaUMOoCTL B
NMOCTPOEHUMN JnarpaMmmel cpoka cryx6bl, koTopasi aHa Ansa Temnepatypsl t* = 100 °C.

NMonpaBoyHbIn KOIPULMEHT Ky NOMy4YatoT Mo pUCYHKY B-8 unu xe ero Hafo BbIMUCNATE ANSA TemnepaTyphbl, Bbl-
xopasLel 3a guanasoH TeMnepatyp 100 °C < ¢ < 600°C ¢ NoMOLLbIO CneayoLWmMX COOTHOLLEHUIA:

K=103-15-10%-t"-15-10"% .t'2 (cpeppuTHbie), (B-16)
K =1043-4,3-10%-t" (aycTeHuTHble). (B-17)

LeicTBUTENbHLI ONpeaensiowui pa3max HanpspkeHuin 20;, nony4aiot no popmyrne

. 20,
20 4 = —2. B-18
at Kt’ ( )
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PucyHok B-8 — MonpaBouHbiii KO3MOUUNEHT K,
YUMTBIBAKOLMIA BNUAHUE TEMMEPATYPHI

B.7 lonycTuMbIi pa3Max HanpsbkeHUA NpU U3BECTHOM 3apaHee KONMU4YeCcTBe LUKNOB Harpy3ku

B.7.1 Ecnu cpepHve 3Ha4yeHus1 Ans pasmaxa HarnpsXkeHuid no pucyHky B-9 onpegeneHbl U3 3kCnepumMeHTanbHbIX
AAHHbIX, OHN HE BKNIOYAIOT B cebs koahULUMEHTbI HAAEXHOCTU. [lns onpeaeneHus AoNYCTUMOrO pasmMaxa HanpPsKeHUN
HeobX0aNMO UCMONL30BaTL KOIPMULIMEHT HAAEXKHOCTN ANA HANPKEHWA N = 1,5 n KOIMPULUMEHT HAASKHOCTU AN UK-
KnoB Harpysku n; = 10.

3aBMCUMOCTb, NpeACTaBMNeHHas KPMBOM Ha pucyHke B-9, gormkHa onuckiBathesl ypaBHeHuem (B-19). Ecnu konu-
4YeCTBO UMKNOB Harpysku npegnonaraercs 6eCKOHEYHbIM, TO FpaHULIA pasMaxa HanpsbKeHUA CABUraeTcsl K 3HaueHuio, 3a-
Aasaemomy copmynown (B-20):

0,=08-R,+(173150-0,8 R, )-N0347. (B-19)
Ona 6eCKOHEYHOro KONMYecTsa LKNos
c,=08-R . (B-20)

B.7.2 [lonyCTuMbIN pasmax OnpesensieTcsi o MUHUMYMY U3 pasmaxos 20, /N, n 26,

N 26, /n
20,4 Smin{zGas s}. (B-21)

[ns pacyeTHOro KoMYeCTBa LMKIMYECKUX Harpy3ok N pasmax HanpsxeHui 26, ONpeaensioT no pucyHky B-9 nnn
no ypasHeHwuio (B-19), ncnonb3sysa cooTHoLLeHne

N,=N, (B-22)
a pasmax HanpsKeHui 26, Haao ONPEAEnsTb NO PUCYHKY B-9 nnn ypaesHerunio (B-19) ¢ NoMOLLBI0 COOTHOLLEHNS, KOTOPOE

paBHO
Np=nppy. (B-23)
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PucyHok B-9 — KonuuyecTso LMKNoB Harpysku N, 10 NOsIBIEHNs TPELWH (CpeaHee 3HadeHue nonockl pastpoca)
Kak hyHKLMS pasmaxa HanpskeHuin 4nst npyTkoBbix 0Bpasuos 6e3 Hagpes3oB
U3 BbICOKOTEMNEPATYPHO (DEPPUTHOMN KaTaHOW NN KOBAHOW CTanu npu KOMHATHON Temnepartype u o, =0
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MpunoxeHune C
(cnpaBouHoe)

Mpumepsl pacuyeTa ycTanocTHbIX 3(pekToB

C.1 O6Lwwme nonoxeHus

B HacTosiLeM NPUIMOXEHUU NPUBEAEeHkl MPUMEpPLI pacyeTa yCTarloCTHLIX 3hheKTOB 4N oKasaHUs NMoMoLLU pas-
paboTyunky. [Ansi pasbACHEHUS MONOXEHUA HACTOSLLEro cTaHaapTa Ha 3TUX NpUMepax NpPogeMOHCTPUPOBaHa MeToAuKa
pac4eToB.

C.2 PacueTt AonycTUMOro Koru4ecTBa LIUKIOB Harpys3Kku

C.2.1 B Tabnuue C-1 npefcTaeneH npumep MeToAa, B KOTOPOM UCNONb30BaHbl YpaBHEHUA pasgena 13, npunoxe-
HWSA B 1 KOTOPLIA NpeaHasHa4eH 4N pacyeTa AoNyCTUMOro KonuyecTsa LMKMNOB Harpysku Ans 3ajaHHo reoMeTpum ysna
¥ 3afjaHHoro nepenaga Temneparyp.

Tabnwunya C-1— Pac4yeT gonycTMMOro Konn4ecTsa LMKIOB Harpy3ku

Mpumep 1— Pacyem ycmanocmHoll Haepy3ku, e coomeemcmeuu ¢ pasdesnom 13 u npunoxeHuem B: Pacyem donycmu-
MO20 KosluYecmea YuUKIioe Ha2pysKu.

HacTosAwWwuin pacyeT BbINONHEH ANS Pa3nMYHOro KonmMyecTsa LIMKIOB Tak, yTobbl cymma (n/N) <1, Koraa pexum Harpysok ykasaH. Koraa
peXUM Harpysok He ykasaH, cMm. 13.1.2.

Yaen: Bapa6aH, BHelLHuIA guameTp 1600, MUHUMarnbHasA TorLMHA CTEHOK 56 MM
PucyHok Ne Jner 1 us 2
MaTepuan; xxx EH xxx

KonuyecTtBo uuknos 1
Tun yukna XonopaHsbliA
nyck
[aBneHune gna pac4yeta P, Himm2 8,53
TemnepaTypa Ans pacyeTa T, °C 300,00
Pabouyee paBneHne Ps H/Mm2 8,15
MuHUMansHOe AaBneHne LuKkna Prin H/mm?2 0,00
MakcumanbsHoe AaBneHune yukna Prax Hvm2 8,15
MwuHnManbHaga Temnepartypa Lukna Tenin °C 20,00
MakcumanbHas TemnepaTypa Uukna Tmax °C 297,00
OTanoHHasa Temneparypa t* °C 227,75
XapaKkTepucTuku MaTepuana
lMpenen NpoYHOCTM NpU KOMHATHOW Temmnepa- R H/Mm2 510,00
Type
Mpegen TekydecTu npu t* Reqt) H/mm? 253,90
TeMnepaTypHbld  KOS(PPULUEHT NUHeRHoro oy 1K 1,4E-05
paclumperus npu
Mogyne ynpyrocTu npm t* E H/Mm2 1,97E+05
TemMnepaTyponpoBOAHOCTL NpU t* a MM2/c 10,19
KoadbduuueHT MyaccoHa u 0,30
Paamepsbl yana
HapyxHblt fuameTp GapabaHa dy MM 1600,00
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lMpodoomxerHue mabnuupl C-1

MO20 Kojiu4yecnmea YukKimoe Haz2py3Kku.

peXuM Harpysok He ykasaH, cM. 13.1.2.

Mpumep 1— Pacyem ycmanocmHoli Ha2py3Ku, 6 coomeemcmeuu ¢ pasdesom 13 u npunoxeHuem B: Pacyem donycmu-

HacToswumit pacyeT BLINOSIHEH AN PasfUYHOro KoNMYecTBa LMKIOB Tak, YToGbl cyMma (n/N) <1, koraa pexum Harpysok ykasaH. Koraa

Y3en: bapabaH, BHelHUIA gnameTp 1600, MUHUMarbHAA TOMNLWUHA CTEHOK 56 MM

PucyHok Ne Nnet 1 ns 2
MaTepuan; xxx EH xxx

CpeaHaa TonwmHa cteHok bapabaHa Sins MM 57,00

CpepHuii suameTp HapabaHa s MM 1543,00

HapyxHbllh fuameTp Wwtyyepa dop MM 108,00 298,50
CpefHas ToNWwKWHa CTEHKM WTyLepa Simp MM 8,80 33,35
CpeaHuii guameTp WTyUepa b MM 99,20 265,15
KoadhpunumeHThl

Smb/Sms 0,1544 0,5851
{=d,p/dps - SQRT(d,,,/2/e,,) C 0,2365 0,5851
Oy, (PUCYHOK 13.4-5/13.4-7, NyHKT 13.4) Oy 3,15 3,40
Boga/nap Boaa Bopa
Z=dpp/dms z 0,0643 0,1718
oy (pMcyHoK 13.4-8) oy 1,692 1,354
Ug = df(lps — €ms) Ug 1,0767

v (pucyHok 13.4-6 unu 13.4-9) Y —-0,3459

W=o,- B - E1-m) w H/MM2/K 6,6637 5,3325
V =Dyl Y le,s? \ 1/c —-9,07E-03
JonycTuMblE 3Ha4YeHUs MapaMeTpoB LuKna

d;3afjaHHble

dy (Havano 3anycka) dy K -30,80

Vy (Havano sanycka) = V - dyy Vy Kic 0,28

Vi 3aiaHHble

Vy (Havano sanycka) Vi Kic

dy (Havano 3anycka) = vy/V dy K

HanpspkeHua

Spo=(m-dpd2len, + 1) p, Spo H/MM2 355,63 383,21
Spmin = (M dppf2/6 0+ 1) Py Sy min H/Mm2 0,00 0,00
Spmax = (M- dpd2/eps + 1) - Proay Sp,max H/MM2 355,63 383,21
Stmin = W- dy St min H/mm2 —205,24 -164,24
BbIBOP (Boga)

ECIM (Sp, 5 — Po—600) < (Sp min * Stmin)

£ = Somin * Stmin fi H/MM2 —205,24 -164,24
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Mpumep 1— Pacyem ycmanocmrol Ha2py3Ku, € coomeemcmeuu ¢ pasdesiom 13 u npunoxeHuem B: Pacdyem donycmu-

MO0R20 KoJlu4Yecmea YUKIoe HagpPy3Ku.

HacTosawuii pacyeT BbINONHEH ANSA pPasnUyHOro KonuyecTsa LMKMOB Tak, YToBkl cymma (n/N) <1, koraa pexum Harpysok ykasaH. Korga

PeXMM Harpysok He ykasaH, cM. 13.1.2.

Y3sen: bapa6aH, BHeLUHW gnameTp 1600, MMHUManbHasA TOMWKWHA CTEHOK 56 MM

PucyHok Ne net 1 ns 2

MaTepuar; xxx EH »xxx

B NMPOTUBHOM CITYYAE

BeeguTe HOBbIE NapameTpbl LUMKNa W HanpsKeHwWii 4Nsi pacHeToB

BbIBOP (nap)

f1 = Spmin * Stmin f, H/Mm2

fy = Sp max f H/Mm2 366,63 383,21

f, = (f + )2 f, H/Mm2 75,19 109,49

d,=fHh—1 3, H/Mm2 560,87 547,45

MonpaBKku Ha Haapessbl (ecnu Hafgo)

Cio 1,00 1,00

Crt

Cre

Cis

Cy 1,00 1,00

f.=f,Ck fip H/mm?2 75,19 109,49

2f =8, Cy 2f g Himm2 560,87 547,45

ECIM (21 g+ < Rggp)

2f 0 = 26, 8/(1 = (f 4IR,,)?) 2f, g H/MM2

T

fir = Reqpy — 2, g4/2 fix H/Mm2

2f jr = 2f ul(1 = (F IR,)?) 2f, g H/MM2

ECIN (2f g« > 2Rg(pw)

2f g = (2fva*)2/(2Re(,*)) 2f g H/Mm2 614,49 590,20

Cy (npunoxeHue B, pucyHok B-8) Cy 0,92 0,92

2f gy = 2 el Cpe pi H/mm? 674,83 641,52

S, S, 1,50 1,50

2f s = 2faupy * Ss 2f,s H/mm? 1012,24 962,28

N,s (npunoxerue B, pucyHok B-9, ucnonssys Nas 309,24 369,58
as)

2fa = 2y 2f, H/mm2 674,83 641,52

Ny, (npunoxeHue B, pucyHok B-9, ucnonesys Nap 137 805 173 924

2fy)

S, =10 S, 10 10
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OxoHyaHue mabnuuyp C-1

MO20 Konudyecmea YUKII08 Ha2py3KU.

peX1M Harpy3ok He ykasaH, cM. 13.1.2.

Mpumep 1— Pacyem ycmanocmHoll Haz2py3ku, e coomeemcmeuu ¢ pasdenom 13 u npunoxerHuem B: Pacyem donycmu-

HacTosLyuil pacyeT BLINOSHEH A5 pasfiU4HOro KONMYeCTBa LMKIOB Tak, uTobbl cymma (n/N) <1, koraa pexum Harpy3ok ykasaH. Korga

Y3en: bapa6aH, BHeluHui AnameTp 1600, MUHMManNbHAA TONALWWHA CTEHOK 56 MM

PucyHok Ne Jinet 1 3 2
Matepuman; xxx EH xxx

N=min (Nag, Ny, 1'S;) N 13781 17 392
MpeanonaraeMoe KONMU4eCTBO LMKITOB n 2000 2000
KoadhdumuueHTt ncnonsaosaHusa = n/N 0,1451 0,1150

C.3 Pacuet gonycTtumoro nepenaga remneparyp

C.3.1 B tabnuue C-2 npefcraeneH nNpuMep pacyera, B KOTOPOM UCMoONb30BaHbl ypaBHeHUs pasfena 13, npuno-
XeHusa B 1 KoTopblil NpefHa3Ha4eH AN pacyeTa JONycTUMOro nepenaga Temnepartyp Ans 3agaHHOW reoMeTpum yana u

TpebyeMoro Konm4yecTBa LIUKI10B.

Tabnuya C-2— PacdeT gonycTumoro nepenaga temneparyp

Mo20 nepenada memnepamyp.

PeXuM Harpysok He ykasaH, cM. 13.1.2.

Mpumep 2— Pacyem ycmanocmHoll Ha2py3ku € coomeemcmeuu ¢ pasdesiom 13 u npunoxeHuem B: Pacyem donycmu-

HacToswuii pacyeT BbINOMHEH A pasnUUHOro KONMYeCTBa LMKIOB Tak, uTo6bl cymma (n/N) < 1, Korga pexum Harpy3ok ykasaH. Korga

PucyHok Ne
MaTepuan; xxx EH xxx

Yzen: bapabaH, BHellHUI guameTp 1600, MUHMMarbHaA ToNLWMHA CTEHOK 56 MM

NMnet 1 mns 2

KonuuecTBo LMKIoB 1
Tvn yukna XonopaHs.li
3arnyck
HaeneHve gnsa pacyeta Pe H/mm2 8,53
Temnepatypa 4nsa pacyeta t. °C 300,00
Paboyee gaBneHune Po H/vMm2 8,15
MWHUManbHoe AaBneHune Lukna Prin H/mm2 0,00
MakcumansHoe AaBrnexune Lykna Prmax H/MM2 8,15
MuHUManbHasa TemnepaTypa Luknia tnin °C 20,00
MakcumansHada Temnepartypa LuKkna tmax °C 297,00
OTanoHHasa TeMneparypa t* °C 227,75
XapakTepucTukm Matepuana
Mpegen NpoYHOCTU Ha paspbiB MPU KOMHaTHON Ry H/mm2 510,00
TeMnepartype
HanpspkeHne TekydecTu npu t* Rety H/mm2 253,90
KoadhdbuumneHT nuHenHoro TennoBoro paciuu- By 1K [, 40E-05
peHus npu t*
Mogynb ynpyrocTu npu t* E H/mm2 1,97E+05
TeMnepaTyponpoBOAHOCTL Npu t* Dy, MM2/c 10,19
KoadbpmuueHT MNyaccona M 0,30
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Moz2o nepenada memnepamyp.

pexXuM Harpy3ok He ykasaH, cM. 13.1.2.

Mpumep 2 — Pacyem ycmanocmHoll Haz2py3Ku, 8 coomeenmcmeuu ¢ pasdesiom 13 u npunoxeHuem B: Pacyem donycmu-

HacToswmii pac4eT BLINONHEH ANS pasfUYHOrO KONIUMYECTBa LMKNOB Tak, 4Tobbl cymma (17/N) <1, koraa pexum Harpysok ykasaH. Koraa

Yzen: bapa6aH, BHelwHui guameTp 1600, MUHUManNbHaA TomNLUHA CTEHOK 56 MM

va

PucyHok Ne Ninet 1 us 2
Matepuan; xxx EH xxx

Pa3meptbl yana

BHeluHuit gnameTp 6apabaHa d, MM 1600,00

CpepHsist TonwuHa cteHok bapabaHa €pms MM 57,00

CpegnHuit guametp 6apabaHa s MM 1543,00

BHeluHuWiA anameTp oTBETBNEHUA dop MM 108,00 298,50
CpepiHsas TonNWMHa CTEHOK OTBETBAEHUA €mb MM 8,80 33,35
CpepHuii guameTp OTBETBMEHUS domp MM 99,20 265,15
KoadppuumeHTsl

€mb/Cms 0,1544 0,5851
C=dpp/dns - SQRT(d,,5/2/e,5) C 0,2365 0,5851
oy, (pucyHok 13.4-5/13.4-7, nyHkT 13.4) oy 3,15 3,40
Boaa/nap Bopa Boaa
Z=dp/dps z 0,0643 0,1718
oy (pucyHok 13.4-8) ol 1,692 1,354
Up = df(d,s — €ms) Up 1,0767

v (pycyHok 13.4-6 urn 13.4-9) Y -0,3459

W=ay B - E(1-m) w H/MM2/K 68,6637 5,3325
V'=Dy/v/le,s? v 1/c —9,07E-03

Konuyectso uuknos N = NAs(=2000/0,4) N 5000

2f, (NpunoxeHue B, pucyHok B-9) 2f, H/mMm2 2045

Ss=15 S 1,6

S, =10 S; 10

Np =N-S; Ny 50000

2f,, (npunoxeHue B, pucyHok B-9) 2fy H/Mm2 872,58

2fgugy = Min(2f s / Sg 26y ) Pl H/MM2 872,58

Cp (npunoxeHue B, pucyHok B-8) Cy 0,918

2fgr = 2fguy - Cpo 2f . H/mm? 801,0

ECIN (2« < Rgqpy)

2f g = 2f . 2f o H/Mm?

ECIM (Rt S 2fge S 2Rg(pm)

Y=R,J2f,..
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OkoH4aHue mabnuupi C-2

Moezo nepenada memnepamyp.

peXuM Harpysok He ykasaH, cM. 13.1.2.

MMpumep 2— Pacyem ycmanocmHoli Ha2py3Ku, € coomeemcmeuu ¢ pasdesom 13 u npunoxeHuem B: Pacyem donycmu-

HacToswumit pacyeT BLINOSIHEH AN PasIMYHOrO KonNuYecTBa LIMKIOB Tak, YToGbl cyMma (n/N) <1, koraa pexum Harpysok ykasaH. Koraa

Y3en: bapabaH, BHelHUIA gnameTp 1600, MUHUMarbHAA TOMNLWUHA CTEHOK 56 MM

PucyHok Ne Nnet 1 ns 2
MaTepuan; xxx EH xxx

X = Reey/Rm

26, =2 R, (X=Y+SQRT(1-2YX+ Y X2)) 2f o H/Mm2

2 = SQRT(2Rg 4y * 2x) 2f ot H/mm2 673,79

[MonpaBku Ha Hagpesbl (ecnu Hago)

Cio 1,0 1,0
C

Cra

Crs

Cy 1,0 1,0
3, = 2f/ Cy Sy H/mMm2 637,79 637,79
HanpsbkeHus

Spo= (O~ dpf2lep, +1) - py Spo H/mm2 355,63 383,21
Spmin = (O~ dps/2/€155 1) Prain Sp min H/mm2 0,00 0,00
Spmax = (O * ps/2/€p6 +1) * Pray ST H/Mm2 355,63 383,21
3sp = Spmax ~ Sp.min Ssp H/mMm2 355,63 383,21
S1=Spmin* (85p—8,) H/MMm2 —282,16 —254,58
S,=8,+38, H/mm? 355,63 383,32
BbIEOP (Bopa) H/MM2

fy = max(Sy; Spo — P, — 600) fi H/mm2 —252,52 —224,94
f = min(Sy; Spp — Po *+ 200) f H/mm2 355,63 383,21
BbLIBOP (nap) H/mm2

f, =S, f, H/Mm?

f,=S, f H/mm?

MapameTpbl paboyero pexuma

dy (Ha4ano sanycka) = f,/W dy K -37,89 —-42.18
dy'(3aBeplieHne 3anycka) = (f, — f /W dy' K -91,26 114,05
Vy (Ha4yano sanycka) = dy - V Vi K/c 0,34 0,38
V' (3aBeplleHue 3anycka) = vyq' -V Vi Kic 0,83 1,03
dp' (3aBeplUeHne BhiKnoveHnst) = fo/W dp' K 53,37 71,86
V' (3aBeplLUeHIe BLIKMIOYEHUA) = dy,' - V V' Kic —0,48 —0,65
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MpunoxeHue D
(cnpaBouHoe)

®dusnyeckne xapakTepucTUKU cTanemn

D.1 O6wme nonoxeHus

MpunoxeHne D MOXHO NPUMEHATL COBMECTHO C pasfenoM 13 HacTosLero ctaHgapTa U npunoxenwem B FOCT P
55682.4.

D.2 CumBonbl u a6bpeBunarypbl

CumBonbl 06bsCHEHbI B COOTBETCTBYOLLMX MecTax TekcTa u/unu nepeducneHsl B Tabnuue 4-1 FOCT P EH 12952-1
1 B Tabnuuax 13.2-1 n B.3 HacTosLLero cTaHgapta.

D.3 ®dusnuyeckue xapakrepucTmuku

DusnyecKkme xapakTepucTUKA cTanein HyxHbl ANA NpoBeeHUs pac4eToB HanpsKeHUN.
D.3.1 MnotHocTb
MnoTHOCTL P 3aBUCUT OT TemnepaTypbl. Ee MoxHO paccunTaTthb No dopmyne

P20
= . (D.3-1)
(1 + 0ty (t -20 °c))3

B sToit bopMyne ucnoneaoBaH KospdULMEHT NUHERHOro paclumperus npu Temnepatypel 20 °C A0 pacdeTHo#
Temnepatypel. OH 3aaeTcs BbipaXeHnem
1 bl

(64 = —
20.t o’
Ly t-20°C

(D.3-2)

rae [, — nnuHa ofpasua npu Temneparype
Oogs — KOSMEULMEHT NTMHERHOro paclumpeHus npu Temneparype 20 °C.
[na pacyeTa Macchl yana MOXHO UCMONb30BaTh NMOTHOCTL Pyg, KOTOPYHO €ro MaTepuan uMeet npu 20 °C.
D.3.2 OudpdpepeHumnanbHbli Ko3hpULIMEHT NMHEWHOTO paclUUPEHUn
Koraa Hapo paccuuTath TeMnepaTypHble HanpsikeHUs], Bbi3BaHHbIE Pa3HOCTLIO Temnepatyp At = {, — t;, MOXHO Uc-
nonb3oBaTh AuddepeHLmanbHblil KO3PULUEHT NMUHERHOIO paclUMpEHUs B‘quq@., npu Temneparype

t* = 0,75 max(t,, t,) + 0,25 min(t,, t,). (D.3-3)

COOTHOLLIEHNE MEXAY Olags V1 Oy, ¢ PABHO

90504
ot

Lt = %204+ (t-20-c). (D.3-4)
D.3.3 TennoemkocTb
CooTHoLleHne Mexay cpefiHel TennoeMkocThio oT 20 °C fo Temnepatypebl {, Cp 20t " AnddepeHumnansHoii Tenno-
eMKOCTBHO .y ¢ (nogobHo KoahdULMEHTY TENNOBOro NIMHEWHOTO paclUMpPEeHNs) 3afjaeTcs BblpaXeHUeMm

ac
p.20.t o
Conmbidt =Cp20t+ (t-20°C). (D.3-5)
D.3.4 TemneparyponpoBoAHOCTb
TemnepaTypornpoBOAHOCTh & 3aaeTcs BhbIpaXeHNeM
A
g~ —b (D.3-6)
P1- cp.nw¢¢.t

rae A, — 3aBMcALLasA OT TeMnepaTypbl TeNNonpoBoAHOCTL No NyHKTY D.5.

D.3.5 KoadbcpuumeHT MyaccoHa

KoadpduumenT Myaccona u = 0,3 MOXHO UCMNOMb30OBaTh HE3ABUCMMO OT BEMUYUHEI TeMNepaTypbl U copTa MaTe-
pvana.
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D.4 ®usnveckne xapakrepucTuKK ctanemn

D.4.1 TabynupoBaHHble AaHHble (Tabnuubl)

Tabnuua D-1— ®epputHele cTanu rpynnel ctanei (Sy) 1, 2.1, 4, 5.1 1 5.2. MnotHocTb npun 20 °C: 7850kr/m3.

Koachpument TennoeMKocTb
fiMHeRHoro pacwiu- TennonposoaHoCTb A, Cp00.t
M peHua o, . (Tarke ana St.6)
Temne- yr?pf;/):'gl-:
PaTYPa | ‘cuE, | Cpepn. | Oudde- | St St.1 CpeaH. | Oudpcpe-
t°C KH/MM% oT120°C | peHUu- C-Mn 0,3Mo St\ﬁﬂ S\;\';t St\'/?/'1 St\./?/.2 oT20°C | peHUu-
not, anbHbiN w w TK TK TK TK not anbHbIN
104K 109K T« TK Dw/krK | Aw/krK
20 212 — 11,30 54,7 49,3 39,7 46,3 446 37,0 461
100 206 11,9 12,47 53,8 48,3 40,9 471 43,7 37,4 479 496
200 198 12,6 13,71 50,5 46,2 41,0 46,2 42,2 37,2 499 533
300 191 13,1 14,69 47,0 43,7 39,9 441 40,1 36,5 517 568
400 183 13,7 15,41 43,5 41,0 38,2 41,3 38,0 35,0 536 611
500 174 14,1 15,88 40,0 38,8 36,1 38,6 35,8 33,2 558 677
600 165 14,4 16,09 36,5 35,3 33,8 35,8 33,5 31,0 587 778

Tabnuya D-2 — depputHble cTany rpynnsl ctanei 6 (9 CriMo n 12Cr1MoV). MnoTHocTs npn 20 °C 7760kr/m3

TennoeMKkocTb
KoacbpuumeHT nuHeHoro C,.
PACLIUPEHIA 0.y .1 TennonpoBoAHOCTb A, P 208
ans St. 6)
Moayrb
TeMl';eopgTypa yrpyro C_ng
’ E;, kH/MM St.6 St.6 i
o S | Bbvepen | oCrivo | 1zciwov | Coem | Auderen
10~4K arnkHeln v K Dox/kr K [ok/kr K
20 214 — 10,32 28,1 23,3 23,3 439
100 211 10,7 11,10 28,3 23,6 23,6 500
200 205 11,2 11,94 28,0 24,3 24,3 534
300 197 11,6 12,63 28,0 25,5 25,5 571
400 188 11,9 13,16 28,0 25,7 25,7 625
500 178 12,2 13,55 27,8 26,0 26,0 704
600 168 12,5 13,79 27,0 26,5 26,5 831
Ta6nuya D-3 — AycTeHUTHble CTanu rpynnbl craneii 8.2 n 215815, MnotHocTs npu 20 °C 7900kr/m3.
TennoeMKkocTb
KoadppuumeHT nuHeliHoro C,.
pACLIMpEHNA 0y 1 TennonpoBogHOCTb A, (Tg%%
M ans St. 6)
TemneopaTypa yn:y%jg:m
t.°C E,, kH/Mm?
t CpegH. OuddepeH- St.5.2 21581 CpefH. OudbepeHumn-
otr20°C aot, uuanbHbIi w w oT20°C po ¢, anbHbliA
109K 104K T« T Jor/kr K Jok/kr K
20 200 — 15,29 14,3 12,6 472
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OkonyaHue mabnuupi D.3

TennoemkocTb
KoadhduumeHT nuHenHoro c,.
Moayns PACLLNPEHNS Oy TennonpoBoAHOCTL A, (T%l?)?{é
TeMI'IteEéTypa ynpyrocw% ans St. 6)
' Ep kHm Cpeat. Luchchepen- St5.2 21581 Cpean. | AucbchepeHu-
ot 20 °C po t, LnanbHbIi w w ot 20 °C po t, anbHbIA
10~4/K 10-4/K TK TK Dox/kr K Do/kr K
100 193 15,9 16,47 15,5 14,0 487 501
200 185 16,6 17,77 17,0 15,5 503 525
300 176 17,2 18,87 18,4 17,0 512 532
400 168 17,7 19,77 20,0 18,6 520 555
500 159 18,3 20,47 215 20,1 530 582
600 151 18,7 20,97 23,0 21,7 541 604
700 142 19,1 21,27 245 23,0 551 610
800 134 19,3 21,37 26,0 24,2 559 609
[aHHble Obinu B3aTbl U3 CNEAYHOLLMX UCTOMHUKOB:
- MO TeNNoemMKoCTH: SEW 310 (cm. [11))
- MO MOAYIIO YNpYyroctu, cpeHeMyTens10BoMy
pacLuMpeHmio, TENNONPOBOAHOCTHK: BS 3059 (cm. [12])
- No gudbpepeHumansHoMy TeNMoBOMY pacLUMPEHUIO Hauny4Lias NoIMHOMHasA MOArOHKa A1 Clyg
1 ypaBHehnue (C.3-4)
D.4.2 Mpadmku
KkH/MM2
220 -
E \‘\
-~
- \\\
0 S ~1_+7
= \\\ \\\~<
: \ \
- ™~ < \\Y\\
= \\<’3 ™~
- T~
- ~
150 |- N
C \\\
- [~
120:IIIIIIIIIIIIIIIIIIIIJ_I_LIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
0 100 200 300 400 500 600 700 8°0C0

1 — cranu rpynnbl oT 1 o 5.2; 2 — cranu rpynnsel 6; 3 — ctanu rpynnsl 8.2

Pucynok D-1 — Mopynb ynpyroctu
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108/K
22
- [ T
20F // —
- L ]
[~ > —
E / /2 //
[~ }-/
- L]
g ‘,/// /3
[ // /’l—/
~ s - |1
15 — y
- L~ 15
o / /___}
- pd 1]
[ L L—1 |
- P - = - 6
» 7 —
P g
[ ~
B /—/
107\|||||\||||||||||||||||||||||||||||||\||||||||||\|||||\||||||||
0 100 200 300 400 500 600 700 800

°C

71— Ogpepep- TRYMNBI craneil 8.2; 2 — oy 4 rpynnel cranei 8.2; 3 — Capepgp.¢ TPYMMEI ctanei ot 1 40 5.2;
4 — 0yq ¢ FPyNNbI CTanen ot 1 40 5.2, 5— Lpepp-¢ TPYMNBI craneit 6; 6 — g ¢ rpynnbl cranen 6

PucyHok D-2 — TemnepaTtypHbi K03(MDULMEHT JIMHENHOTO pacLUMPEHNS

Ix/kr-K
800

700 //

/|

\5\

600
B / LT
B /
500 | e —
400:|||||||||||||||||||||\||||||||||||||||||||||||||
0 100 200 300 400 500 600

1= Cpauir.t 2— Cpaot
Pucynok D-3a — TennoemkocTtb ctanei ot rpynnel 1 ao rpynnel 6 (9Cr1Mo)
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Dx/kr-K
900 -
800 |- //
- //
700 /'
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: 1//
600 |
500
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400:IIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIII
0 100 200 300 400 500 608
71— Cp'nmqaqa.t' 2— Cp-zo.t
PucyHok D-3b — TennoemkocTtb ctanen rpynnsl 6 (12CriMoV)
Dx/kr-K
700
- 5
600
- L 2
- LT
- — I —
- /"/ _—_//
500 B
e
400:|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
0 100 200 300 400 500 600 700 800
°C
1— Cp'AMQ)q).t' 2— cp'ZO.t

PucyHok D-3¢ — TennoemkocTb cTanen ot rpynnel 8.2 n 215815

117



FOCT P 55682.3—2017

Br/M-K
55

/

S
o SN/
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35 E:
30 g: 7
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<

ol b b b b b b b b b b b b B
100 200 300 400 500 600 700 800
°C

—
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CETT

1 — cranv rpynnel 1 C-Mn; 2 — ctanu rpynnel 1 0,3 Mo; 3 — ctanu rpynnbl 4; 4 — cranu rpynnbl 5.1;
5 — cranu rpynnel 2.1; 6 — ctanu rpynnel 5.2; 7 — ctanu rpynnel 6 (9Cr1Mo);
8 — ctanu rpynnel 6 (12Cr1MoV); 9 — ctanu rpynnsl 8.2; 10 — 215815

PucyHok D-4 — TennonpoBogHOCTb

D.4.3 NonuHoMbl U Ko3dhhULIMEHTbI ANA NOSIMHOMOB

duzmyeckue xapakTePUCTUKU MOXKHO TaloKe BoIYUCAUTL, UCNONL3YA AN 3TOro ypaeHeHue (C.4-1), TeMmnepatypy ¢
B 9TMX pacyeTax Heobxogmmo 6pathb B rpagycax Lienscus. Ansa pacyeta pumanyeckon BenMunHbl Z UCMOoNb3YyTCS COOT-
BETCTBYIOLME KO3hPULMEHTBI M3 NPUBEAEHHBIX HIKE Tabnuu, aTi koaddULMEHTLI NOACTABNSAIOTCA B BhIpaXeHue

Z=cyt ot +Coly + Cats +... (C.4-1)

Tabnuuya D-4 — lNonMHomMnaneHble KO3MMULUMEHTEI 4NA MOAYNS ynpyrocTn

Mogyne ynpyroctu E,, KoadhdpmumenTsl 4ns NONMHOMWANBHON 3aBUCUMOCTY MakcumanbsHoe OTKNOHEHNE
B kH/MM?2 OT TemnepaTypsl, BolpaXeHHon B °C OT TabnunyHbix 3HaveHuin B D.4.1
Mpynna cranu Cy C4 Cy %
oT1p8052 213,16 -6,91E-2 —1,824E-5 0,4
6 215,44 —4,28E-2 —-8,185E-5 0,3
8.2,215815 201,66 -8,48E-2 0 0,3
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Tabnuya D-5—TNonnHomuankeHele KoaddULMEHTbI 451A TENNOBOrO JIMHEMHOrO pacluMpeHus

KoadhhnumeHT nmHenHoro
paclwUpeHmnst o, 4
uM/MK(=1074K)

KoathdpuumeHTbI 48 NONMHOMUANBHOW 3aBUCUMOCTY

OT TEMMEepaTyphl, BbipaxeHHol B °C

MakcumarneHoe OTKNOHeHue
OT TabnuyHbIX 3HavYeHui B D-4

Mpynna ctanu ) Cy C %
0o ¢ 11,14 8,03E-3 -4 29E-6 0,5
or1805,2 :
Ly, ¢ 10,98 1,623E-2 -1,287E-5 0 (mo onpepeneHuto)
O 10,22 5,26E-3 —2,5E-6 0,3
6
b, ¢ 10,11 1,062E-2 —7,5E-6 0 (no onpegenexuto)
0o ¢ 15,13 7,93E-3 -3,33E-6 0,4
8.2,215815 '
Lanchep. ¢ 14,97 1,599E-2 —9,99E-6 0 (no onpeaeneHuto)

Tabnuya D-6 — lNonMHoMuanbeHble Ko3OULUEHTB! ANA TENNONPOBOAHOCTH

TennonpoBOAHOCTb Ay,

KoadhdhnumeH Tl ANA NONMHOMWanbHOW 3aBUCUMOCTM

MakcumanbHoe oTKNnoHeHue

Bt/m K OT TemnepaTypebl, BblpaxkeHHow B °C OT TabnuyHbIX 3HaveHuit B D-4

lpynna ctanu ) o Cy %
1 C-Mn 55,72 —2,464E-2 —1,298E-5 1,3
1 0,3Mo 49,83 -1,613E-2 -1,372E-5 0,5
21 39,85 1,1M1E-2 -3,611E-5 1,0
4 46,85 7,2E-4 —3,305E-5 1,2
5.1 45,0 —1,287E-2 —1,075E-5 0,5
5.2 39,97 6,40E-3 —2,749E-5 0,4
6 (9Cr1Mo) 28,05 1,85E-3 -5,68E-6 0,8
6(12Cr1MoV) 22,97 8,73E-3 —4,82E-6 1,4
8.2 13,98 1,602E-2 0 0,5
215815 12,48 1,501E-2 0 1,2

Tabnuya D-7 —lMNonMHoMuansHble KoahdULMEHTBI 4NA TENNOEMKOCTH

TennoemkocTs KoachpuumeHTbl ANA NOSTMHOMUaNbHON 3aBUCUMOCTH MakcumantHoe oT-

oT TemnepaTypbl, BbipaxeHHon B °C KNoHeHWe o Tabnny-

Coxxt Do/ (kr K) ' HbIX 3Ha4eHuit B D-4
Mpynna ctanm o o Ccy C3 Cy %
oT1406 Cp 20t 454,93 0,28139 —3,8815E-4 | 4,7542E-7 0 0,2
(9Cr1Mo) Cp.and.t 449,30 0,57830 -1,1930£-3 | 1,9017E6 0 0,3
6 Cp.20t 433,33 0,43342 —7,4702E-4 | 8,0289E-7 0 0,9
(12CrMOV)  Cp audp ¢ 424,66 0,89672 |-2,2892E-3 | 3,2116E-6 0 1,1
8.2 Cp 20t 467,77 0,24905 —5,56393E-4 | 8,3266E-7 |—4,3916E£-10 0,4
215815 Cp.amdch.¢ 462,69 0,52026 -1,7117E-3 | 3,3658E-6 | —2[1958E-9 1,2

OBnacTb NPUMEHUMOCTMN MOMUHOMUANBHOrO NPUBNKEHNS:

- theppuTHbIe cTanu (ctanu rpynn oT 1 Ao 6). no Temneparype ot 0 4o 600 °C;

- aycTeHuTHble ctanu (ctanu rpynn 8.2 n 215815): no Temneparype ot 0 go 800 °C;
KoadhpuLmeHTsl B3ATEI MO UCTOHHUKY:
- Haunydiwasi nonvHoMWansHas NoAroHka Ans AaHHbIX no Tabnuuam 8 D-4.
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Mpunoxexnue OA
(cnpaBoyHoe)

CBeoieHusa 0 COOTBETCTBUM CCbISTIOYHbIX HALMOHASIbHBLIX CTAHAAPTOB €BPONENCKUM cCTaHaapTam,
MCNONb30BaHHbLIM B KA4€CTBE CCbISIOYHBbIX B MPUMEHEHHOM €BPONENCKOM CTaHaapTe

Tabnuuya A1

O603Ha4YeHe CCbINTOYHOro CTeneHb OB603Ha4YeHMe M HauMeHOBaHNe CCbISIOMHOro
HaLmoHanbHOro ctaHgapTa COOTBETCTBUSA €BpOMeNcKoro cTaHaapTa
MOCT P 55682.2—2013 MOD EN 12952-2:2011 «Kotnbl BOfgOTPYOHbIE W KOTENBHO-BCNOMO-

ratensHoe obopygoBaHue. Yactb 2. Martepuansl ans geranen
KoTnos, paboTalolmx nog AaBrieHUEM, U AN BCroMoraTenbHbIX
YCTPOWCTB»

MOCT P 55682.4—2017 MOD EN 12952-4:2011 «KoTnbl BogoTpybHblEe U KOTENbHO-BCNOMOra-
TenbHoe obopygoBaHue. Yactb 4. PacyeT B npouecce akcnnya-
Tauuu npegnonaraemoro cpoka cryx6bl KoTnay

roCT P 55682.5—2017 MOD EN 12952-5:2011 «KoTnbl BogoTpy6Hble U KOTenbHO-BCnoMora-
TenbHoe obopyaoBaHue. YacTb 5. KOHCTPYKTUBHOE UCMOMNHEHUe
U TexHOMorusi MPoOU3BOACTBa YacTel KoTna, paboTatolmx noj
AaBrneHnem»

roCT P 55682.6—2017 MOD EN 12952-6:2011 «Kotnbl BoAOTPYyOHBIE U KOTEMbHO-BCMOMO-
ratensHoe obopygoBaHue. Yactb 6. KOoHTponb M UcnbiTaHUs B
npoLjecce U3roToBneHWs, AOKyMeHTaUusa U MapKupoBka JeTanei
KoTna, paboTalowux Nog AaBneHneM»

rocT P 55682.11—2013 IDT EN 12952-11:2007 «KoTnbl BOAOTPYGHLIE U KOTENBLHO-BCNOMOra-
TenbHoe oGopyaoBaHue. YacTb 11. TpeboBaHUA K orpaHu4UTENb-
HbIM YCTPOICTBaM KOTS1a U KOTENbHO-BCNOMOraTenbHoro oGopy-
[0BaHUA»

roCT P 55682.12—2013 IDT EN 12952-12:2003 «KoTnbl BogoTpy6bHbIE U KOTeNbHO-BCNOMOra-
TenbHoe o6opyanoBaHue. YacTb 12. TpeboBaHUA K kadecTBy NUTa-
TENbHOW W KOTENBHOW BOALI»

rOCT P EH 12952-1—2012 IDT EN 12952-1:2003 «KoTnbl BogoTpybHble U KOTenbHOo-BCrnomora-
TenbHoe o6opyaoBaHue. Yactb 1. ObLue nonoxeHus»

MpumevyaHne — B HacTosALe Tabnuue ncnone3oBaHbl cnegytowme ycrnoBHble 0603HaYeHNs1 CTeneHun co-
OTBETCTBMS CTAHAAPTOB!

- IDT — naeHTUYHble CTaHhapThl;

- MOD — mogudpuLmpoBaHHbIe cTaHAapThI.
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FOCT P 55682.3—2017

Bbubnuorpadus

Cocyabl, pabotatolyme nog aaeneHmeM 6e3 orHeBoro nogeoga Tennothl (Unfired pressure vessels)
OnaHubl U UX coefiuHeHns. MNpaBuna pacyeTa KpyrmblX (riaHUEBLIX COEfUHEHWIA C MPOKNajKou.
Yactb 1. Metop pacdeta (Flanges and their joints — Design rules for gasketed circular flange
connections — Part 1: Calculation method)

Tpy6bl, UTUHM N KOHCTPYKLMOHHbIE Monble NPOMUIK cTanbHble. CUMBOMLI U ONPeAeneHns TEpMu-
HOB, Ucnonb3yeMble B cTaHAapTax Ha npoaykuutio (Steel tubes, fittings and structural hollow sections.
Symbols and definitions of terms for use in product standards)

PUTUHMY cTanbHbIe MydToBEIE pe3bboBbie U NpUBapHbIe AN HETAHON NPOMBILLITIEHHOCTU. TEXHM-
yeckue ycnoBus (Specification for steel pipe fittings, screwed and socket-welding for the petroleum
industry)

MNagenua ctanbHble ¢ ynyylleHHon JedopMUpyeMoCTbIO NepneHANKYNSApHO NOBEPXHOCTU n3fdenus.
TexHu4eckue ycnosua noctasku (Steel products with improved deformation properties perpendicular
to the surface of the product — Technical delivery conditions)

MeTannuyeckue npomblwneHHble Tpybonposogel (Metallic industrial piping)

®naHubl 1 Ux coeguHenmna. Kpyrnele dnaHubl Ans Tpy6, knanaHoe, UTUHIOB U apMaTtypbl ¢ 060-
3HadeHneM PN. YacTb 1. CtanbHble dnaHubl (Flanges and their joints — Circular flanges for pipes,
valves, fittings and accessories, PN designated — Part 1: Steel flanges)

®naHubl 1 nx coegnHerus. Kpyrnele donaHubl Ans Tpy6, knanaHos, UTUHIOB M apMaTyphbl yKkazaHHoO-
ro knacca. Yactb 1. ®naHupl ctansHble (Flanges and their joints — Circular flanges for pipes, valves,
fittings and accessories, Class designated — Part 1: Steel flanges, NPS 1/2 to 24)

MNapgenua ropsyvekataHble U3 HENErmpoBaHHOW KOHCTPYKLMOHHOW cTanu. TexHuYeckue ycrnosus no-
cTaBku (Hot rolled products of non-alloy structural steels. Technical delivery conditions)
leoMeTpuyeckue xapaktepuctukn nsgenuii (GPS). CTpykTypa noBepXHOCTU. [podunbHbIn Me-
To4. TepMUHbI, onpefeneHnsa U napameTpel cTpYKTypbl [Geometrical product specifications (GPS).
Surface texture. Profile method. Terms, definitions and surface texture parameters]

dusmnyeckne coicTa ctanen (Physical properties of steel)

KoTnbl u TpyGbl naponeperpesaTeneil ctanbHele. TeXHUYECKUe YCroBUA Ha TpyObl U3 yrnepoanucToit
cTanu ¢ HU3KON NPOYHOCTLIO Ha pacTsKeHne 6e3 yCTaHOBMEHHbIX BbICOKOTEMMEPATYPHBIX XapaKTe-
puctuk (Steel boiler and superheater tubes. Specification for low tensile carbon steel tubes without
specified elevated temperature properties)
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KnioueBble crioBa: KOTes, KOTbl MapoBble, KOTNbl BOAOTPENHbIE, PACHET Ha NPOYHOCTb Y3108, paboTatoLmx
noA AAaBMEHUEM, PACHET HArpy3oK, ONpeaeneHne HanpsXKeHNi
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