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Mpeancnoeue

1 PASPABOTAH ®egepansHbIM rocygapCTBEHHBIM YHUTAapHbIM Npeanpusatuem «LleHTpansHbIi Hay4HOo-
vnccnegoBaTenbCKMn MHCTUTYT KOHCTPYKUMOHHBIX MaTepunanos «[1pomeTten» umenn W.B. lNopeiHuHa Hauyuo-
HanbHOIo UCCneaoBaTenbCKoro LeHTpa «KypyaTtoBekuil MHCTUTY Ty (HUL «KypuyaTtoBckuin nnetutyts — LIHAW
KM «[pomeTei»)

2 BHECEH TexHu4eckum KOMUTETOM Mo cTaHgapTusaunn TK 322 « AToMHaa TexHUKa»

3 YTBEPXIEH VI BBEMEH B JEWCTBWE MMpukaszom denepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynuposaHuio u metponoriun ot 20 oktabps 2021 . Ne 1175-cT

4 BBE[JJEH BIMNEPBbIE

5 (De,qepaanoe areHTCTBO NO TEXHNYECKOMY PerynmMpoBaHMD 1 MeTponorum He HeCceT OTBETCTBEHHOCTH
33 NAaTeHTHYH YUCTOTY HacTodAlero ctaHgapra. MaTteHTOOGNagaTenbs MOXET 3asBUTb O CBOMUX npaeax u Ha-
npaeuTbL B PefeparnbHOe areHTCTBO MO TeXHWYeCcKoMY perynmpoBaHU M MeTponoruu aprymeHTMpoBaHHOe
npeanoXxeHne 0 BHECEHWW B HACTOALLWMIA CTaHOapT Nonpaekv AnA yKazaHua WHpopMaL MK O HarNM4YMKn B CTaH-
aaprte 00BLEKTOB NaTEHTHOIo npaea v naTeHTooﬁna,uaTene

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeneHbl 8 cmambse 26 @edepanbHOz0 3aKoHa
om 29 uroHsa 2015 2. Ne 162-03 «O cmandapmu3sauyuu e Pocculickol ®@edepayuu». VMHgopmayusa ob us3-
MeHeHUSX K HacmosuweMy cmaHO0apmy nybrukyemcs 8 exez00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuieao
200a) uHghopmayUOHHOM yKkazamene «HayuoHansHele cmandapmei», a oguyuanbHbil mekcm uaMeHeHul
U ONPasoKk — 8 EXeMeCHAYHOM UHGOPMaUuUOHHOM ykazamene «HayuoHanbHeie cmaHdapmel». B cnyyae
nepecMmompa (3aMeHbl) unu omMeHbl Hacmosue2o cma+ddapma coomeemcmaytouwee ygedomneHue bydem
onybnukosaHo 8 bnuxaluwieMm 6bINycKe eXeMecgyHo20 UHQOPMalyUOoHHO20 ykaszamesns «HayuoHanbHble
cmaHOapmbl». Coomeemcemayou,as UHGopMmayus, yeedoMIeHUe U MeKcmbl pa3Mewalomcs makxe 6 UH-
hopmalUoHHOU cucmeme obueao nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemea no
MEexXHUYECcKOMY peaynupogaHuro u Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdopmneHue. ®IeBY «PCT», 2021

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HacTtosawwumin CTaHOapT B3aMMOCBA3aH C OPYrMMU CTaHAapTaMy, BXOAALWMMM B KOMNIEKC CTaHOapToB,
pernamMmeHTupyrLwmnx obocHoBaHue MPOYHOCTHU OSODyQOBaHVIFI n pr60]’IpOBO,EI,OB dTOMHbBIX 3HEepPreTU4ecKmnx
YCTaHOBOK.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

OBOCHOBAHMWE NMPO4YHOCTW OBOPYOOBAHWA U TPYBONMPOBOOOB
ATOMHbIX 3HEPTETUMECKUX YCTAHOBOK

YTOYHEeHHbI I'IOBEpD‘-IHbIﬁ pacyeT Ha NOCTNPOEKTHLIX CTaauAaXx

Rules for strength assessment of equipment and pipelines of nuclear power installations. Confirmatory analysis on stage
of operation

Oarta BeepgeHna — 2022—01—01

1 ObnacTb NnpUMeHeHus

1.1 Hactoswmi ctaHgapT ycTaHaBnueaeT TpeboBaHUs K MPOBEAEHWNID YTOYHEHHbLIX NOBEPOYHbIX pacye-
TOB Ha NPOYHOCTL 06OpyLOBaHUS 1 TPYOONPOBOAOB aTOMHbIX 3HEPreTUYEeCKNX YCTAaHOBOK Ha MOCTNPOEKTHbLIX
cTagusax, Ha KOTopble pacnpocTpaHaAeTca AelcTBre beaepanbHbiX HOPM U NpaBun B 06nacTy UCNonb30BaHUs
aTomMHoW aHeprum [1].

1.2 Hactoswuin ctaHgapT cnegyeT npumeHaTb coBmecTHo ¢ TOCT P 59115.11 ona obopynoeaHusa n
TpybonpoBonoB, pagualuoHHoe pacnyxaHue KOTopbix He npeBbiwaeT BenuduHbl 0,02 (2 %) Ha koHel pac-
CMaTtpuBaemMoro cpoka cnyxbbl.

2 HopmaTtuBHbIE CChINKK

B HacToslwem cTaHgapTe MCnofib30BaHbl HOPMaTUBHbLIE CChINIKWM HAa CNEeayoLlmMe cTaHaapTbl:

FOCT P 59115.1 O6ocHoBaHMe NpoYHOCTM 000pyLoBaHus 1 TPYBONPOBOAOB aTOMHbLIX SHEPrEeTUHEeCKUX
YyCTaHOBOK. TEpPMUHbLI M onpeaeneHus

MOCT P 59115.2 O6ocHoBaHWe NpoYHOCTU 060pyaoBaHusA U TpyBoNpoOBOAOR aTOMHBIX 3HEPreTUYEeCKNX
ycTaHoBoK. Mogynb yrnpyrocTu, TeMmnepaTtypHblid KoaddUUNEHT NUHEMHOro pacluMpeHus, KoadduumeHT lMy-
accoHa, Mogynb caoBura

FOCT P 59115.3 O6ocHoBaHMe npovHocTy obopynoBaHusi M TpyBoNpoOBOAOB aTOMHbIX SHEPreTUHECKUX
ycTaHoBOK. KpaTtkoBpeMeHHbIe MexaHU4eckne CBOMCTBA KOHCTPYKLMOHHBIX MaTepranos

FOCT P 59115.4 O6ocHoBaHue npovHocTy o6opydoBaHMa U TpyBonpoBOAOR aTOMHLIX 3HEPreTUYECKUX
yCTaHOBROK. [AnutenbHble MexaHudeckne CBOMCTBA KOHCTPYKUMOHHBIX MaTepuanos

FOCT P 59115.6 ObocHoBaHue npovHocTy 06opyaoBaHMA U TpyBONpOBOAOR AaTOMHLIX 3HEPTETUYECKUX
ycTaHoBoK. MeTofbl OnpeaeneHns xapakTepucTuk TPeLLMHOCTOMKOCT KOHCTPYKLMOHHBIX MaTepnanos

FMOCT P 59115.9—2021 O6ocHoBaHMe Npo4HOCTN 06opyLoBaHUs U TPyDOONPOBOAOB aTOMHBIX SHEPreTH-
YEeCKWX YCTaHOBOK. [TOBEpPOYHbIN pacyeT Ha NPOYHOCTb

FOCT P 59115.10—2021 ObocHoBaHue npodHocT obopyaoBaHus U TpybonpoBOaOB aTOMHLIX 3Hepre-
TUYECKMX YCTAaHOBOK. YTOYHEHHEIN NMOBEPOYHbIA pacyeT Ha CTaguu NpoeKTUPOBaHMUS

FOCT P 59115.11 O6ocHoBaHKe NpoYHOCTM 06opyaoBaHKS U TPYBONPOBOAOB aTOMHbBIX 3HEPIETUYECKUX
YyCTaHOBOK. [MOBEPOYHbIA pacyeT Ha NOCTNPOEKTHbIX CTaansiX

FOCT P 59115.14 O6ocHoBaHue npo4HOCTW 0BopyhoBaHWs W TpyDONpOBOAOB aTOMHbLIX 3HEPreTUYEeCKMX
YCTaHOBOK. PacyeT Ha CONpOoTUBMEHNE XPYMKOMY paspyLLEHNIO KOpryca BOAO-BOOAHOMO SHEPreTMYeCcKoro peaktopa

n puMmedvyaHune — I'Ipn nonb3oBaHUKM HACTOALMM CTaHOapTOM uenecooﬁpa3Ho NPOBEPUTE ,ELEIT‘ICTBVIE CCblO4Y-
HbIX CTaHOapTOB B MHdJOpMaLI,VIOHHOﬁI cucrteMme 06LLleF0 nonb30BaHNA — Ha OCbHLI,VIaJ'leOM cante d)e,qepaanoro areHT-
CTBa Nno TeEXHN4YECKOMY pPerynmpoBaHnio M MeTponorum B cetu VEHTepHET 1 no exerogHomy MHCbOpMaLI,VIOHHOMy yKasa-
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Tenw «HauWoHanbHble CTaHAAapThI», KOTOPbIA ONyBrMKOBaH Mo COCTOSIHWIO Ha 1 siHBapsA TeKyLLero roga, v no Bbinyckam
EXEMECAYHOTO MHOPMALIMOHHOTO yKasaTens «HauunoHansHble cTaHaapThl» 3a TeKyLWUiA rog. Ecnu 3aMeHeH CChinoYHbIN
CTaHOapT, Ha KOTOpPbIM AaHa HefaTMpOBaHHAsH CChINka, TO PEKOMEHOYETCs UCMOoNb30BaTh AEUCTBYIOWYI BEPCUID 3TOMO
CTaH4apTa C YYETOM BCEX BHECEHHLIX B AAHHYKO BEPCUIO M3MEHeHWH. Ecnn 3aMeHeH CChINOYHBIA CTaHAApT, Ha KOTOPbIN
JaHa [aTUpOBaHHAS CCbINka, TO PEKOMEHAYETCH MCMONb30BaTh BEPCMIO 3TOMO CTAHAAPTA C yKa3aHHbIM BbILLIE FOAOM yT-
BepxaeHus (NpuHsaTKs). Ecnv nocne yTBEpXOeHWs HacTosALero CTaH4apTa B CCbINOMHBIA CTaHAApT, Ha KOTOpbIiA AaHa
AaTUPOBAHHASA CChINKAa, BHECEHO U3MEHEHWE, 3aTParMBaloLLee NonokeHne, Ha KOTOPOE AaHa CChiMka, TO 3TO NOMOKEHWE
pekoMeHOyeTcA NpUMeHsTe Be3 y4eTa 0aHHOTO U3MeHeHWUs. Ecnu cCbiNoYHbIN CTaHgapT oTMeHeH 6e3 3aMeHsbl, TO Nomno-
XKEHWE, B KOTOPOM [aHa CChINKa Ha HEro, PEKOMEHAYETCH NMPUMEHHATE B YACTU, HE 3aTParvBatoLLe 3Ty CChInky.

3 TepMuHbLI 1 onpeaeneHus

B HacTosileM cTaHaapTe NpMMeHeHbl TepMUHLI U onpeaeneHus no FOCT P 59115.1, TOCT P 59115.2,
MOCT P 59115.3, TOCT P 59115.4 n FOCT P 59115.10.

4 CokpalweHua n 0603Ha4YeHunsA

B HacTosilem cTtaHgapTe npuMeHeHbl cokpalleHns n obosHadenmsa no MOCT P 59115.10, a Takxke cne-
aytouime ycnoBHble 0603Ha4YeHus:

F — noBpexgawnllasa 4o3a HEMTPOHHOro 0by4eHust, cHa;

dF — 9deKkTnBHaA CKOPOCTe Habopa noepexhaolen 403kl HEMTPOHHOMO 0BNyYeHNs, BbIYNUCTIEH-

_dt Hasa ¢ ydyeTom KNYM, cHaly;

Tosn — Temnepatypa obnydenus, °C;

Tye — Temneparypa, Bbllle KOTOPOW HaYMHAEeT MpOsiBNATLCA BbICOKOTEMMNEpaTypHOe renvesoe OXx-
pynuuBaHue, °C;

Sy — cBobogHoe paguaunoHHOe pacnyxaHue, OTH. ef.;

S — pagMaunoHHoe pacnyxaHue C y4eTOoM BAWAHUA HanpskeHUsd, OTH. eq.;

S‘O — CcKopocTb cBOBOOHOIO paguauMoHHOIo pacnyxaHus, g1

S — CKOpOCTb paMaLMOHHOro pacnyxXaHus ¢ y4eTOM BIMSHUSA HaMNpsBKeHUs, y 1

5 O6Lwme nonoxeHus

5.1 Hactoawuin ctaHgapT pernameHTUpyeT YyTOMHEHHbIE MOBEPOYHbIE pacyeTbl Ha NMPOYHOCTL obopy-
00BaHusA 1 TpyboNpoBOAOB Ha NMOCTNPOEKTHBLIX CTaAUsAX N0 KPUTEPUAM ANUTENBHOW CTaTUYECKON NPOYHOCTH,
LMKNMYECKON NPOYHOCTHN, ANUTENLHOW LWKINYECKON MPOYHOCTW, AOCTWXKEHUA npefenbHbIX M3MEHEHUI pas-
MEpOB 3MeMeHTa (KOMMOHEHTa) KOHCTPYKLUWW, OOCTUXEHUSA NPEeLEenbHONR BENUYMHBLI HAKOMMEeHHON 0QHOCTO-
poHHel AedopMaLm Npy TEPMOLMKNMYECKOM HarpyXeHuu, a Taioke Nno KpUutepusam HecTabunbHOro pasBuTus
TPeLLUH Npu ycTanocTu 1 Non3y4yecTu.

YTOYHEeHHble NOBEepOUHbIe pacyeTbl MPOBOASITCS C YYETOM 3HAYEHUA pasMepoB KOMMNOHEHTOB, NoMyYeH-
HbIX B pe3ynsrate W3MepeHu Npu 3KCnnyaTtaunmoHHOM KOHTPOIe, a Takke pasMepoB BbISBMEHHbIX HECMIIOLL-
HOCTen MeTanna.

5.2 KoMnoHeHT, paccynTbiBaeMbld Ha NPOYHOCTb, JOMKEH YAOBNETBOPATL BCEM YCIOBUSAM CTATUHECKON
NMPOYHOCTH, NPeabABNSAEMbIM K pacyeTy Ha NpoYHOCTL 0bopynoBaHusa 1 TpyboNpoBOAORB HA CTAaAUM NPOEKTU-
pOBaHWS BO BCEM [ManasoHe Temnepartyp akcnnyatauun cornacHo FOCT P 59115.11.

5.3 OBocHOBaHME NPOYHOCTN KOMMOHEHTOB O0MKHO NPOBOOMTLCS NOCPEACTBOM aHanm3a KpUTUYeCcKnx
cobbiTvi cornacHo 5.3.1—5.3.6, onpegensawwmnx npegensHbie cocToAHWUs (cM. Tabnuuy 5.1).

5.3.1 HectabunbHoe pa3BuTue TPeLlnHbI.

5.3.2 3apoxageHue TpeLyHbl MPW CTaTUYEeCKOM Harpy>eHun B YCIOBUSAX MOM3y4YecTy.

5.3.3 MoTeps HecyLlel cnocoBbHOCTK.

5.3.4 3apoxaeHue TpelUuUHbl NPy LUKITMYECKOM Harpy:;eHun B yCroBUsIX B3aUMOOEeNCTBMA NMON3y4YecTy
W yCTarnocTu.

5.3.5 [locTuxKeHne npeaenbHbIX M3MEeHEHWI pasMepoB.

5.3.6 3apoxgeHue TpeLLnHbl B pe3ynbraTte JOCTUXEHUS NpefenbHON BEMWYMHbI HAKONITEHHON OQHOCTO-
poHHen gedopmaunm Npu TEPMOLUKITMHECKOM HarpyxXeHunu.

2
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Tabnuua 5.1 —TlpegencHble COCTOAHUA 3MIEMEHTA W NPUBOASALLME K HUM KpUTUYeckue cobbiTna

MpenenbHoe cocTosiHUE HonnyHggé(Eln:;ZHecxoro
KpaTkoBpemeHHoe paspyLueHne 5.3.1
Bo3HWkHOBEHME MAKpOTPELLMH NPWU LIMKIMYECKOM HarpyXeHuun 534,536
PaspyLueHure B yCNoBUAX NON3y4eCcTy NpU CTAaTUMECKOM HarpyKeHum 53.2
MnacTuueckan gedopmauns No BCEMY CEYEHUMIO areMeHTa (KOMMOHEHTa) KOHCTPYKLMK 5:3.3
[ocTxeHne HakomnneHHoW BA3KonnacTuyeckon agedopmMaumen npedensHOro 3HayeHu s 536
[ocTmkeHne npegenbHbIX OCTATOYHBIX U3MEHEHWUIA pa3MepPOB 535

Ycnoeua 060CHOBaHUS NPOYHOCTW KOMMOHEHTa (POPMYNMPYKOTCS cornacHo pasgeny 6.

5.4 AHanua peanusaumy KpUTUHECKMX COBbITUI, LOMKEH NPOBOANTLCA HA OCHOBAHWKM CREAYLWMX no-
BEPOYHbIX PpacHeToB.

5.4.1 Pac4yeT Ha onuUTenksHYo CTaTUY4ecKyto MPOYHOCTb.

5.4.2 PacueT Ha ANUTENEHYIO LMKNUYECKYI0 NPOYHOCTb.

5.4.3 PacuyeT Ha nporpeccupytollee USMeHeHUe pa3mepos.

5.4 4 Pac4yeT Ha HakonneHwe ogHOCTOPOHHEN AedopMauunu npyu TEPMOLUKINHYECKOM Harpy»KeHUN.

5.4.5 Pac4yeT Ha conpoTUBreHne paspyLUeHuio.

CooTBeTCTBME NOBEPOHHBLIX PACHETOB WM KPUTUYECKMX cOBbITUI (CM. 5.3), ncnonbayemMblx Anst 060cHoBa-
HWS NPOYMHOCTM KOMMOHEHTa, NpuBeaeHo B Tabnuvue 5.1.

Tabnuya 5.2 — CooTBeTcTBUE KpUTMYECKMX COBbITUIA (cM. 5.3) M NOBEPOYHLIX pacyeToB, MCMOMb3yeMblx Ana obo-
CHOBaHWsi MPOYHOCTM KOMMOHEHTa

[MoanyHKT KpUTUYECKOrO COBLITUS MoanyHKT noBepo4YHOro pacyera
5:3.2 5.4.1
5.3.4 5.4.2
535 54.3
5.3.6 54.4
581,533 5.4.5

5.5 3HaueHUs hU3NKO-MEeXaHUYECKNX XapaKTepUCTMK CBOACTB OCHOBHOIO MeTanna 1 Metanna CRapHbIX
LWBOB, UCMOMb3yeMblX B pacyeTax Ha MPOYHOCTb, JOMKHbI MPUHUMAaTLCS N0 M3MEPEHHbLIM 3HAYEeHUSAM XapakTe-
pUCTUK CBONCTB oBpasuoB-cBuaetenei no [1] nnu obpa3suos matepuanosegyecknx cbopok n 060CHOBaHHbLIM
Ha KOHEL, MPOEKTHOro cpokKa Crybbl.

JonyckaeTca NpUHUMMaTL 3Ha4YeHUs PU3NKO-MEXaHWYeCcKUX XapakTepucTUK B COOTBETCTBAW C NpUIo-
»eHuamu A—E. MNpu oTcyTCTBUM 3HAYEHUI (DU3NKO-MEXAHWNYECKUX XapaKkTePUCTUK CBOWUCTB B MPUMOXEHNAX
JonyckaeTcs NpUHUMAaTEL 3HAYEHWS, UCNOoNb3yeMble B MPOEKTHLIX pacyeTax.

5.6 NoBepo4HbIii pacdeT KOMMOHEHTa OOMKEH YYMTbIBaThk Kak hakTMYeckyto nocrnefoBaTerlbHOCTb Ha-
rpy»eHusA Ha nepuog OT Hayana JKcnnyatauun 4o TeKyLero COCTOAHUA, Tak U NPOrHO3nMpyemyo nocnegosa-
TENMbHOCTL PEXMMOB HarpyXeHus Ha nepuog oT TekyLlero COCTOSHWA 00 paccmaTpuBaemMoro nepuoga akc-
nnyatauuu.

5.7 PacyeTHble MOAENW KOMMOHEHTa W BbibpaHHbIE METOALI pacyeTa AOMKHbl yYUThIBaTb BCE pacyeT-
Hble Harpysku W ycrioBUS HarpyeHus Ons Tpebyemblix pacyeTHbIX pexuMoB U obecnevnBate onpegeneHne
Bcex napameTpoB HOC (HanpsikeHWn, gedpopMaunin, nepeMeLleHnia u T. a), HeobXxooMMbIX A5 OLLeHKU NpoY-
HOCTW B paccMatprvBaeMbiX KpUTUHECKUX COBbITUAX.

5.8 [Ina aHanu3a kpuTuyeckux cobbiTMid cnegyeT BoibMpaTh Hanbonee HanpseHHble obnacTu (30HbI)
obopydoBaHus U TpyDoNpoBoACE Ha ocHoBe aHanusa HOC n TemnepaTypHbIX Nnonen.

5.9 ins obnyyaemMbix KOMNOHEHTOB 060pYyA0BaHUSA U TPyDOONPOBOAOB, U3TOTOBIEHHLIX M3 aYCTEHUTHBIX
cTanen mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3 noBepo4HLie pacyeTbl COMNMAacHO AaHHOMY CTaH-
JapTy NpoBOAATCH, ECNW paguaunoHHoe pacnyxaHue He npesblwaeT BenuduHbl 0,02 (2 %) Ha KoHew, paccMma-
TPMBaeMOoro cpoka cnyxobi.
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YcnoBua HEUTPOHHOTO 0BNyYeHUst KOMMOHEeHTa no Temneparype T s, 1 NoBpexaalllen 1o3e F B 3TOM
cnyyae 0omKeH yaoBNeTBOpATL CReayowmnM YCnoBUsAM:
- ONg aycTeHUTHLIX cTaned mapok 09X18H9, 10X18H9, 12X18H9

¢ F'v - exp[-n(T, g, — 470)%] < 0,02; (5.1)
- NS aycTeHUTHOW cTanu mapku 08X16H11M3
Cpq - Fv - expl-ry - (T g, — 470)%] < 0,02; (5.2)

rae ¢ =163 - 104 cHa™; n,=1,88,r=1,1-10"4°C™2,
ey =9,8+ 1072 eua ™ ry = 2,3 - 1074 °C3
F — noBpexpaawwasn 4o3a Ha KOHeL, Cpoka cnyx0kl, cHa.
Ycnosus (5.1) u (5.2) ucnonesytotes, ecnm T g < 470 °C. Ecrin T g, > 470 °C, To 3HaueHue F QOMKHO
YyOOBNETBOPAThL CNeayloLWwmM YCNoBUAM:
- ANA aycTeHUTHbIX cTtanein mapok 09X18H9, 10X18H9, 12X18H9

In
0,02y
F= (—) ; (5.3)
c
- ANn§a aycTeHUWTHoUW ctanu mapku 08X16H11M3
/n
0,02} *
Fs [—J . (5.4)
D1

Pexumbl 0bnyyeHns KOMNoHeHTa, yooeneTBopsowmne ycrnosuam (5.1)—(5.4) n xapaktepuayrowme ob-
nacTu UCMONbL30BaHUA cTan4apTa, NpeacTaBneHsbl Ha pucyHKe 5.1 B rpachuyeckom Buae.

HonyckaeTtca He y4UTbliBaTb BAUSIHNE HEWTPOHHOMO OOMy4YEeHWs Ha CBOWCTBA ayCTEHUTHbIX CTanewn, ecnm
3Ha4YeHue F < 1 cHa.

5.10 [JonyckaeTca NpOBOAWTE PacyeT MPOYHOCTM KOMMOHEHTOB, NOABEPraeMblX HEATPOHHOMY 0BryYeHuIo,
C MCMONb30BaHUEM XapaKTEPUCTWK AMWTENbHON MPOYHOCTM ayCTeHUTHbIX cTanen mapok 09X18H9, 10X18H9,

dF =
12X18H9, 08X16H11M3 B ncxogHom cocTosHMK (Be3 yveta obnyyeHus), ecnm ey < 0,014 cHa-rop "

F, cHa

50
40-
5,

30+

204

104

0 T T T
200 300 400 500 T.°C

S, — obnacTe, orpaHM4eHHas 0CAMM KOOPAWHAT v Kpueon 1, S, — 0BnacTe, orpaHuyeHHas 0cAMU KOOPAMHAT U KpUBOWA 2

PucyHok 5.1 — OnpegeneHne yCcrnoBMiA HEMTPOHHOTO 0bnyYeHus Npu pacyeTe 0bnyvyaemMbiX KOMMNOHEHTOB U3
aycTeHUTHLIX cTanei mapok 09X18H9, 10X18H9, 12X18H9 (oBnacTk S;) n cTanu mapki 08X16H11M3 (obnacTb S,)
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6 YcnoBusi 060CHOBaHUA NMPOYHOCTU KOMMOHEHTA C Y4eTOM NpoBeaeHus
Hepa3spylarLwero 3KCNyyaTauMoOHHOIro KOHTPOns

6.1 OBocHoBaHWe NPOYHOCTKU KOMMOHeHTa npu HY3 n HHY3 gomkHO npoBoguThLCH C© y4eTOM peanu-
30BaHHbIX PEXUMOB U NPOTHO3UPYEMOM MOLENM SKCMNyaTalMn, B TOM YMCre Npy NPOANeHUn Ha3Ha4YeHHOoro
cpoka cnyx6bl 06opyaoBaHus U TpyBGONPOBOAOE aTOMHLIX 3HEPreTUYeCKUX YCTAaHOBOK.

MpumeyaHne — Ecnu npoyHocTe KOMNOHeHTa Bbina obocHoBaHa B cooteeTcTBUM ¢ TOCT P 59115.10, pac-
cMaTpuBaeMbIA CPOK IKCMNyaTaumMy He NPEBLILLAET NPOEKTHOTO CPoKa ChyXObl 1 peanu3oBaHHbIE PEXKMMbI HArpyKeHUs
COOTBETCTBYIOT MPOEKTHOW MOAENW IKCMMyaTaLMi KOMNOHEHTA, TO MPOYHOCTL KOMMOHEHTA CYMTAETCH 060CHOBAHHOW NPy
HY3 n HHY3.

6.2 ObocHoBaHMe NPOYHOCTU OOJMKHO NpoOBOANTLCA AT OCHOBHOIO MeTarssa U CBapHbIX LUBOB KOMMOHEHTA.

n puMmedaHune — [ns Bcex ogHOTUMHBLIX CBapHbIX LUBOB (BbII'IOJ'IHEHHbIX no o4VHaKoBOW cxeMe paa,qenm) aony-
CKaeTcAa NpoBOAMTE aHAanM3 NPOYHOCTKM TONbKO ANA CAMOro Harpy»<eHHoro LBa. Ecnn cpefu aHanm3npyemMbiX OOHOTUNHbIX
CBapHbIX LLIBOB €CTb KakK LWBbI, KOTOPbIE NPKW 3KCNNyaTauu noasepraroTcA nepnoguyeckomy H3K, Tak n wesbl, KOTOpbIE eMY
He noaBeprarwTcd, TO aHanuma3 Npo4YHOCTHU HBOGXO,EII/IMO NPOBOOWUTL KaK And CaMoro HarpyXeHHoro KOHTponmpyemoro Lea,
Tak u Ond camoro HarpyeHHoro HeEKOHTponupyemoro LIBa.

6.3 Ycnoeusa o60CHOBaHUA NPOYHOCTM KOMMOHEHTa 3aBUCAT OT NPOBEAEHUSA U pe3ynLTaToB ero nepuo-
gudeckoro HOK.

6.4 Ecnu neprvoandeckuin HOK koMnoHeHTa He NPoOBOASAT, TO aHann3 NPoO4YHOCTW 3TOr0 KOMMOHEHTA cre-
OYET NpoBOAMTL B COOTBETCTBUMK C 6.4.1—6.4.4.

6.4.1 B ocHOBHOM MeTanne KOMMOoHeHTa A0MKeH ObiTh NpoBeaeH aHanus 3apoXaeHus TPeLuWHbl npu
peanusauun Kputudecknx cobbituin 5.3.2, 5.3.4 n 5.3.6, a Takke ee BO3MOKHOTO cTabunbHOro nogpocTa.

6.4.1.1 AHanuz peanusauuun KpuTudeckoro cobbiTwa 5.3.2 cnegyeT NpoBOAWTL B COOTBETCTBUMU C
FOCT P 59115.10—2021 (nogpasgen 8.2).

6.4.1.2 AHanuz peanusauuun KpuTudeckoro cobbitma 5.3.4 cnegyeT NMpoBOAWTL B COOTBETCTBUM C
FOCT P 59115.10—2021 (pa3gen 9).

6.4.1.3 AHanus peanuzauuu KpuTudeckoro cobeitmss 5.3.6 cregyeT MpoBOAWMTL B COOTBETCTBMM C
rOCT P 59115.10—2021 (pazgen 11).

6.4.1.4 Ecnu nNpo4YHOCTb KOMMOHEeHTa Bbina obocHoBaHa B cooTBeTcTBMM ¢ TOCT P 59115.10 n pea-
NU30BaHHble PEXKMbl HArPYKEHWUS COOTBETCTBYIOT NPOEKTHOM MOLEeNu 3KChnyatalmMm KOMNOHeHTa, To Jony-
CKaeTcsl NPUHMMaTb, Y4TO KpuTuyeckne cobbitua 5.3.2, 5.3.4 1 5.3.6 He peann3yoTca OO0 MOMEHTa OKOHYaHNS
NMPOEKTHOrO cpoKa cnyxbbl KOMMOHEHTA.

6.4.1.5 Ecnn npo4HoCTb KOMMOHEHTa He Bbina o6ocHoBaHa B cooTBeTcTBUM ¢ TOCT P 59115.10 unmn ecnu
peanu3oBaHHbIE PEXUMBI HATPYXXEHUS OTNMYAKOTCA OT NPOEKTHOW MOAENW 3KCNNyaTaumn KOMMOHEHTA, TO aHa-
N3 3apOXAEHVA TPELMHbI AOMKEH NPOBOAUTLCS ANs BCErO pacCcMaTpyuBaeMoro nepyMona ero akcnnyaraumu.

6.4.1.6 Ecnu B pesynsrate aHanvsa 3apoXOeHus TpellMHbl NoKasaHo, 4To peanusyeTcs, No KpanHen
Mepe, 0OHO 13 KpUTHUYECcKnx cobbiTui 5.3.2, 5.3.4 1 5.3.6, To aomkeH BbITb ONpeaeneH MOMEHT 3apOXAEHNUs
TpeLnHbl {38POA cooTBeTCTBYOLWNIA Bonee paHHEMY M3 MOMEHTOB peanunaalnn KpUTUYEeCKUX cobbiTuin 5.3.2,
5.3.4 1 5.3.6. B 9TOT MOMEHT BpeMeHM B OCHOBHOM MeTarnne KOMMOHEeHTa JOMXKEeH NOCTyNMPOBaTbLCH pacqeT-
Hbl gedrekT, BUO 1 opueHTaunsa KoTOporo AOMKHbI onpefenaTbes cornacHo 7.3. PasMmepbl NocTynMpyemoro
nedekta npn peanusaumm Kputuydeckoro coboitia 5.3.6 gomkHbl onpeaensaTbCa CornacHo 7.3, a npu peanuaa-
UMK KpUTUHECKMX cobbitnin 5.3.2 1 5.3.4 — cornacHo 12.3.4 1 cornacHo 12.3.2.1—12.3.2.2 cOOTBETCTBEHHO.

6.4.1.7 Ecnu no 6.4.1.6 nocTtynupoBaH gedekT, TO JoMmKeH 6biTb NPOBEAEH aHanu3 ero BO3MOXHOMO
cTabunbHOro nogpocTa B cooTBeTcTBMM ¢ 12.1—12.3 3a BpeMa 0T MOMeHTa BpemeHu 33PO*A no momeHTa
OKOHYaHWsl paccMaTpuBaeMoro nepuoda 3kcnnyatauum KOMMOHEeHTa MNn 40 MOMeHTa HecTabuneHoro pas-
BUTUA AedbekTa (40 MOMEHTa peanusaummn Kputrudeckoro cobeitma 5.3.1).

6.4.2 B cBapHbIX LWBAax KOMMOHEHTa AOMKeH ObiTb NPOBEAEH aHanuMa BO3MOXHOMo cTabunbHoro nog-
pocTa nocTynupyemelx gedeKkToB.

6.4.2.1 Ha momeHT Havana akcnnyatauum B CaMblX HarpyKeHHbIX CBapHbIX LWBax KaxAaoro tuna (Bbi-
MOMHEHHbIX MO Pa3NMYHbLIM CXeMaM pa3ferkn) OOMKeH NoCTYNMPOBaTbCA pacyeTHbIN AedekT, BUA, pa3Mephbl
N OpUeHTaLMs KOTOPOro AOMXHbl ONpeaenaTbca cornacHo 7.3.

6.4.2.2 [ina kaxpgoro noctynupoBaHHoro no 6.4.2.1 gedekra gomkeH ObiTb NpoOBeAEH aHan13 ero Bo3-
MOXKHOro cTabunbHOro nogpocta B cooTBeTcTBMM ¢ 12.1—12.3 3a Bpemsa OT Hayana akcnnyarauun o Mo-
MEHTa OKOHYaHWA paccMaTpuBaeMoro nepuoga skcnnyataumMm KOMMOHEHTA UM 0 MOMEHTa HECTAbUMNbBHOTo
pa3euTMA AedpekTa (0O MOMEeHTa peanua3auuu Kputudeckoro cobeitua 5.3.1).
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6.4.3 Ecnn B oCHOBHOM MeTanmne KOMMoHeHTa kputudeckne cobbitus 5.3.2, 5.3.4 n 5.3.6 He peanuay-
I0TCS 3a BeCb paccMaTpyMBaeMblil Nepuo akcnnyaTayuu, To B MOMEHT OKOHYaHUs paccMaTpyvBaeMoro nepu-
oga akcnnyatauuu B KOMMNOHEHTe AOMMKEeH MOCTYNUPOBAaTbCA pacHeTHbIM AedeKT C Yy4eTOM pacCMOTpeHus
ycnosui cornacHo MOCT P 59115.9—2021 (pasgen 12). Bua, pa3amepsl U OpUeHTaLMsa pacyeTHoro gedekra
OOIMKHbI onpefenaTecs cornacHo 7.3.1—7.3.3.

6.4.4 NpoYHOCTL KOMMNOHEHTa cyMTaeTcs obocHoBaHHOM Nnpyu HY3 n HHY3, ecnu ans Hero 3a Becbh pac-
cMaTpvBaeMblid MEPUO 3KCMNyaTauun He peanuayoTcs Kputudeckme cobeitua 5.3.1 1 5.3.3 (BbinonHawTCA
YCMOBMWSA NPOYHOCTM cornacHo 12.4 unu 12.5):

- Npu Hanu4uu gedekta, noctTynupyemoro no 6.4.1.6, ¢ y4eToM ero BO3MOXKHOro cTabunbHOro NogpocTa;

- Ons Kaxgoro gedekrta, NocTynyMpoBaHHOro no 6.4.2.1, ¢ y4eToM ero BO3MOXHOro crabunbHoro nog-
pocTa;

- Npu Hanu4uwn gedekTa, noctynupyemoro no 6.4.3.

6.5 Ecnu nepuoguyeckmii H3K koMnoHeHTa NpoBOAUTCA B COOTBETCTBUM C [2] M NPU 3TOM HECMMOLLHO-
CTU He BbIIBMeHLl, NMO0 pa3Mep BbISBMEHHOW HECMNIOLWHOCTW He Bonblie AoMYyCTUMOro pasMepa HecrnnoLu-
HOCTW, TO aHanun3 NPO4YHOCTM ITOM0 KOMMOHEHTa JOMKEH NPOBOAUTLCHA B COOTBETCTBUM C 6.5.1—6.5.3.

6.5.1 B KOMMNOHEHTEe [0MKeH ObiTb NMPOBEAEH aHaNU3 3apOoXAeHUs TPeLlMHbl Npy peanuaauun KpuTu-
yecknx cobbiTuin 5.3.2, 5.3.4 1 5.3.6, a Takke ee BO3MOXHoro ctabunbHOro noapocTta. AHanv3 NpoBOAUTCSH B
cooTeeTcTBuM € 6.4.1.1—6.4.1.7.

6.5.2 Ecnun kputudeckne cobeitnsa 5.5.1, 5.5.2 n 5.5.3 He peanusyloTca B KOMMOHEHTE 3a BeCb pac-
cMaTpyBaeMblil Nepuod aKcnnyataunm, To B MOMEHT OKOHYaHUS paccMaTpyMBaeMoro nepuvoda akcnnyatauum
B KOMMOHEHTE AOSMKEH MOCTYNIMPOBaTbCA PACYHETHbIA AedeKT ¢ y4eToM pacCMOTPEHUst YCIOBUA COrMacHo
FOCT P 59115.9—2021 (pas3gen 12). Bun, paamepsbl 1 opuveHTaLua pacdeTHoro gedekta [JOMKHbl onpege-
nATees cornacHo 7.3.1—7.3.3.

6.5.3 MNpoYHOCTL KOMMNOHEHTa cyMTaeTcs obocHoBaHHoM npyu HY3 n HHY3, ecnu ansa Hero 3a Becb pac-
cMaTpuvBaeMblid MePUO 3KCNNyaTauun He peanuayoTcs Kputudeckue cobeitua 5.3.1 1 5.3.3 (BeinonHawTCA
YCMNOBMWS NPOYHOCTM cornacHo 12.4 unu 12.5):

- Npw Hanu4uu gedekta, nocTynupyemoro no 6.4.1.6, c y4eTom ero BO3MOXHOro cTabunbHoro noapocTa;

- Npu Hanu4uwn gedekra, NnoctTynupyemoro no 6.5.2.

6.6 Ecnu nepuoamnyecknin HOK KOMMOHEHTa MPOBOAKUTCA M MPU 3TOM B HEKOTOPbIN MOMEHT BPEMEHN .4
(oTcueT BpemeHn BegeTcs OT Havyana aKcnryaTtaunum KOMNOHEHTA) BbIABIEHA HECTINOLHOCTb, pa3mMep KOTOPOon
Bonblue 4oONYCTMMOro pasMepa HecnowWHOCTH, TO aHann3 NPoYHOCTM 3TOro KOMMOHEeHTa MPOBOAMTCS B CO-
oTBeTCcTBUM C 6.6.1—6.6.6.

6.6.1 OnpegensaTca pacHeTHbIA MOMEHT 3apOoXAeHWsi BbisiBNeHHOro gedekta. [nsa atoro npoBogvTtcA
aHanus3 3apoXaoeHus TpewuHbl NpU peanuMaaunmn Kputudecknx coboitnin 5.3.2, 5.3.4 n 5.3.6, a Takke ee cTa-
BunbHoOro nogpocra.

6.6.1.1 AHanus peanusaunn KpuTU4eckoro cobbiTms 5.3.2 gomKeH NpPoBOAWTLCA B COOTBETCTBUM C
FOCT P 59115.10—2021 (nogpasgen 8.2).

6.6.1.2 AHanua peanusaunmnm Kputuyeckoro codbeitmsa 5.3.4 gomkeH MPOBOAWTLCA B COOTBETCTBUM C
FOCT P 59115.10—2021 (pa3gen 9).

6.6.1.3 AHanus peanusaunm KpuTuyeckoro cobbitvs 5.3.6 gomKeH NMPOBOAWTLCA B COOTBETCTBUM C
MOCT P 59115.10—2021 (pasgen 11).

6.6.1.4 AHanua peannsaunm KpUTN4ecknx cobbitnin 5.3.2, 5.3.4 n 5.3.6 gomkeH NnpoBOANTLCA ONs Nepu-
OAa BpeMeHuW OT Havana sKcniyatauyuy KOMMoHeHTa 40 MOMEHTa BpeMeHU f ...

6.6.1.5 Ecnu B pesynbraTe aHann3a 3apoXOeHUs TPeLyMHbl MoKas3aHo, YTo, No KpanHen mepe, O4HO
n3 Kputndeckux cobeitmin 5.3.2, 5.3.4 n 5.3.6 peanusyercd, To JomkeH ObiTb onpegeneH MOMEHT BPEMEHM
{38POXA - cooTBETCTBYHOLWMI Gonee paHHeMY M3 MOMEHTOB peanusauuu Kputudecknx cobbituin 5.3.2, 5.3.4 u
5.3.6. B MomMeHT BpemMeHu 3@PO%A B paccmaTpuBaemMon obnacTu QOMKEH NOCTYNUPOBATLCA pacyeTHbIA de-
dekKT, B4 1M OpreHTaumsa KOTOporo A0MKHbI onpeaensThes cornacHo 7.3. PaaMmepsl nocTynnpyemMoro gedexkrta
npw peanusaunv KpuTuyYeckoro cobbiTua 5.3.6 4OMmKHbI ONpedenaTbCs cornacHo 7.3, a npy peanusauuy Kpu-
TUYEeCcKnX cobbiThin 5.3.2 n 5.3.4 — cornacHo 12.3.4 n cormacHo 12.3.2.1—12.3.2.2 COOTBETCTBEHHO.

6.6.1.6 na noctynupoeaHHoro no 6.6.1.5 gedekta gomkeH BbITb NpoBEAEH aHanua ero ctabunbHoOro
nogpocTta B cooTeeTcTBUM ¢ 12.1—12.3 3a Bpems oT £#3P9A o ¢\ ..

6.6.2 Ecnn Ha MOMEHT BpeMeHw t,., pasmep MocTynMpoBaHHOTO AediekTa C y4eToM ero ctabunbHoro
NnoApocTa NpesbIlLaeT pasMep BbIIBNEHHOW HECNIOWHOCTM, TO AO/WKEH ObiTb BbINOMHEH aHan1s ero AanbHen-
Lero nogpocTta B cOOTBETCTBMM ¢ 12.1—12.3 3a Bpemsa 40 KoHLa paccMmaTpuBaeMoro Nepyuoaa aKcnnyatauuu.
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6.6.3 MNpOYHOCTE KOMMOHEHTA C 3TUM AedekTom cumnTaeTcs obocHoBaHHoW npn HY3 v HHYO3, ecnu B
HEM He peanu3yTcs KpuTudeckue cobbitua 5.3.1 1 5.3.3 (BbINONHAKTCA YCNOBUS MPOYHOCTK cornacHo 12.4
unu 12.5), B ToM 4ncre ¢ y4eToM BO3MOXHOro ctabunsHoro nogpocta gedpekta. B atom cnyyae aHanua no
6.6.4—6.6.6 He npoBoANTCA.

6.6.4 Ecrnn Ha MOMEHT BpemeHu t,,; pasmMep NOCTyNMPOBaHHOMO AedekTa ¢ y4eToM ero ctabunbHoro
NoApoCcTa He MpeBbIWAET pa3Mepa BhIABNEHHOW HECNMNOWHOCTU, Nubo ecnu B pe3ynkTate aHanu3a 3apox-
OEeHWUs TPeLLMHbI MOKa3aHo, YTO HWU OOHO M3 KpUTUYeckux cobbitui 5.3.2, 5.3.4 1 5.3.6 He peanuayeTcs, TO Ha
MOMEHT Ha4arna akcnsyatauuu B paccmaTtpuBaeMoi obnact JOMKeH NOCTYNMPOBaTbCA pacyeTHbIn gedexT,
BUA, pasMepbl U OpUEHTaLUA KOTOPOro AOMKHbI onpeaenaTbes cornacHo 7.3.1—7.3.3. [Ina nocTtynupoBaH-
Horo gedekTa gomkeH ObiTb NpoOBEdEH aHanu3 ero ctTabuneHOro nogpocTta B cooTBeTcTBUKM ¢ 12.1—12.3 3a
BPeMsl OT HaJarna aKcnryartauumu afieMeHTa (KOMMOHeHTa) A0 .

6.6.5 Ecnu Ha MOMEHT BpeMeHH t ;. paamep NocTynupoBaHHoro no 6.6.4 fedekra (c yqeTom ero ctabunb-
HOro NOApPOCTa) NPeBbILAaeT pa3Mep BbISBMNEHHOW HECMNOLWHOCTH, TO AOMKeH ObiTb BBINOMHEH aHanM3 ero ganb-
Helwwero nogpocTa B cooTBeTcTBUM ¢ 12.1—12.3 3a BpeMs [0 KoHUa paccmaTpyMBaemMoro nepuoa skcnnyarauun.
[MpoYHOCTL KOMNOHEHTa C 3TUM AedhekTom cuuTaetcss obocHoBaHHoOW npu HY3 1 HHY3, ecnu B HeM He peanu-
3yKTCA KpuTUYeckue cobbitus 5.3.1 1 5.3.3 (BbINONHAOTCA YCNOBUA NPOYHOCTU cormacHo 12.4 unun 12.5), B Tom
YKcre ¢ y4eToM BO3MOXHOro ctabunbHoro nogpocta gedpekta. B atom cnyyae aHanva no 6.6.6 He npoBoguTcs.

6.6.6 Ecnn Ha MOMEHT BpemeHw ¢, pasmep NoCTyNMpoBaHHOrO AedekTa ¢ y4eToM ero ctabunbHoro
nogpocTa He MpeBbilWaeT pasMmepa BbiBIEHHOW HECMMNOLWWHOCTKU, TO AanbHeENLee WCMnonb3oBaHMe 3aBUCH-
MOCTeW ONns onucaHus nogpocta AedeKToB JomkHO BbiTe obocHoBaHo. PelueHne o gonycke MCNonbL30BaHus
3TUX 3aBUCUMOCTEN [OMKHO MPUHMMATLCH 3KCNNyaTUPYIOLLEen opraHusauven U nofnexuT pacCcMOTPeHUto
YNOMHOMOYEHHbLIM OPraHoOM rocyapCTBEHHOro perynupoBaHnsa 6e30nacHoCTA Npu UCNONb30BaHUN aTOMHOMN
9HEepruM BMecTe C 3akfioYeHUMeM opraHuM3auumn Hay4YHO-TEXHUYECKOW NOoJAepKW opraHa rocyaapcTBEeHHOro
perynvpoBaHumsa 6e30nacHOCTM NpW UCMONb30BaHWN aTOMHOR IHEPTUW.

6.7 JononHUTenbHO Ans 0BOCHOBAHWA MPOYHOCTM KOMMOHEHTa B TeYeHWe BCEero paccMaTpuBaemoro
nepuoaa 3KkcnnyatalunyM O0MMKHO BbINOMHATLCA YCMOBUME HE peanu3auun KpuTudeckoro cobbitus 5.3.5 (Bbi-
NOMHSIETCA YCNOBUE HEAOCTUXKEHUA NPedernbHbIX M3MEHEHWIA pa3MepoB cornacHo pasgeny 10).

7 PacuyeTtHbin gedhekT

7.1 B 3aBUCUMOCTW OT YCMOBUI NOCTYNMPOBAHUS pacyeTHoro Aedekta U reOMeTpuMM KOMIMOHEHTa Jo-
MycKarTca cnefylline BUabl pacyeTHoro gedekra:

- MOBEPXHOCTHAas NONyannuNTU4eckas TpelHa [pucyHok 7.1a)];

- MOBEPXHOCTHAs YeTBepThbaNnNUNTHYecKas TpeluHa [pucyHok 7.16)].

PacueTHbI fedeKT xapakTepusyeTcsa paamepamMu 6oMnbLLIOR NonyocKH ¢ M Manon nonyocu a.

a) MNoeepxHOCTHaA NONy3NNUNTUYECKas TpeLluHa

6) MNoBepxHOCTHas yrnoBas YeTBepPThAIMNTMYECKan TPeLHa

a) MNoeepxHOCTHAA NONY2NNUNTUHECKan TRelvHa 6) NoeepxHocTHaA yrnoean
YeTBEpTLANNUNTUYECKAn TPeLLUHE

1 — (PPOHT TPELUMHBI

PucyHok 7.1 — Buapbl pacyeTHoro gedekra B KOMNOHEHTE

7.2 MNpw 0BOCHOBaHWM NPOYHOCTU cOrnacHo 6.4.1 pac4eTHbIN JedeKT B CBAPHOM LUBE AOMKEH NOCTYNK-
pOBaTbLCHA B BUMOE MOBEPXHOCTHON TPELLUMHBI.
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7.2.1 Bua pacyeTHoro gedekrta (NonysnnunTu4eckasl UM YeTBepTbanIMnTMYeckas TpellnHa) OOITKeH
onpegensATbCa reoOMeTpUEn CBapHOro WBa, B KOTOPOM MOCTYMNMUPYETCs 3TOT AedeKT.

7.2.2 OTHOWeHWe Cg/ay HavarnbHbIX pasmepos 6OMbLION MOMYOCH ¢y K Marnomn nosyocu ag pacyeTHoro
Aedhekta [OMKHO NPUHUMATBLCA paBHeIM 3. HadanbHbIA pa3Mep Manoi nonyocu a, pacyeTHoro aedekra B
HanpasneHU TOMWWHbI CBapMBaeMblX KOMMOHEHTOB A0MKeH onpenensatecs no opmyne

ag = o, (7.1)
rae Iy — makcumanbHas rmybuHa gedekra TeXHONOrMYeCcKoro NpOUCXoXAeHUs (B CBapHOM LWBe).

3HavyeHue Iy onpenenaeTca cornacHo Tabnuue 7.1.

Tadnuua 7.1 — 3HaveHne |y 4na cBapHOro LWBa

TonwwHa cBapyuBaeMblX KOMNOHEHTOB, MM Iy,

[o 4 Bkntou.

Ce. 4 po 10 Bkntoy.

Cs. 10 no 20 Bkntou.

Cg. 20 go 30 BkmtoM.
Ce. 30

(€200 BE =S ROV RN I SO

7.2.3 PacyeTHbln AedekT OomKkeH BbiTh OPUEeHTUPOBaH TakMm obpasom, 4YTobbl ero pocT Obin Makcu-
MarbHbIM 3a paccMaTpuBaeMblid Nepuos akcnnyatauuu.

MpumevyaHne — ConpoTUBNeHWe HecTabunbHOMY pasBUTUI0 TPeLWHbl ONpefenseTcs OTHOLEHWEM
JJJK c/K)) cornacHo 12.

7.2.4 KoHeyHble pa3mepbl pac4eTHoro gedekTa ¢ y4eToM ero BO3MOXHOro cTabunbHOro pocta SOMmKHEI
onpenensiTbCsl B COOTBETCTBUM C pasgenom 12.

7.3 Mpwu peanusaumm kputu4eckoro cobbitua 5.3.2, 5.3.4 unu 5.3.6 pacyeTHbI AedeKT JOMKeH NOCTy-
NnupoBaTbCsA B OCHOBHOM MeTanne Uiv cBapHOM LUBEe B BUAE NMOBEPXHOCTHOW TPeLMHbI.

7.3.1 Bua pacyetHoro gedekta (NonysnnunTu4eckas UM YeTBepTbanIMnTMyeckas TpellnHa) OOITKeH
onpefensTecsl reoMeTpUen KOMMOHEHTa, B KOTOPOM NOCTYNMPYeTca aToT AedekT.

7.3.2 OTHOwWeHWe Cg/a, HavarnbHbIX pasmepos 6OMbLLION MOMYOCH ¢y K Marnom nosyocu ag pacyeTHoro
AedheKta OOMKHO MPUHMMATLCA paBHbIM 3. HauanbHbld pasmep Marnoi monyocu a, pacyeTHoro aedekTa
AOSDKEH NPUHUMATLCA B 38BUCMMOCTM OT TOMLWKHBI H; KOMMOHEHTa UMK CBAPMBAEMbIX KOMMOHEHTOB PaBHbLIM:

-1 MM npu H; mexee 4 mm;

- 0,25 H;npw H; 0T 4 go 8 mm;

-2 mm npu H, Gonee 8 mm.

7.3.3 PacueTHblli gedekT gomkeH BbiTb OpUEeHTUPOBaH TakuMm obpa3om, YTobbl ero CoOnpoTUBNEHUE He-
cTabuneHOMY pasBUTHIO BbINC MUHUMAaNbHBIM.

MpumevanHue — ConpotvereHre HecTabunbHOMY PasBATMIO TpelWHbl ONpedenAeTcd OTHOLIEeHWEeM
J (K /K)) cornacHo 12.

7.3.4 KoHeuHble pa3amepbl pacyeTHoro gedekra ¢ YHE€TOM ero BO3MOXHOIo cTabunbHoro POCTa AOIMKHbI
onpenensATbCcs B COOTBETCTBMM C pasgenom 12.
8 Pacuer Ha ANNTeNnbHYHK CTaTU4YeCKYH NMPO4YHOCTb

PacyeT Ha [ONWTENbHYH CTATMYECKYKH MPOYHOCTb CMNEAyeT MpoBOAWMTL B COOTBETCTBUM C
FOCT P 59115.10—2021 (nogpasgen 8.2).

[ns obny4yaemblx MarepuanoB pacyeT Ha ANUTENbHYI CTAaTUYECKYK MPOYHOCTL CreayeT NpoBOOUTL C
ucnons3osaHvem opmyrn, NpUBEAEHHbIX B NpunoxeHunn .

9 PacueT Ha ANUTENBbHYIO LUKITNYECKYIO MPOYHOCTb

PacyeT Ha [ANWTENBHYH UWMKNKMYECKYH MpOYHOCTb CcredyeT MpOBOAUTL B COOTBETCTBUM C
MOCT P 59115.10—2021 (pa3gen 9).

8
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Pacu4eT kpuBbix ycTanoctu crnegyet npooaute no NOCT P 59115.10—2021 (npunoxenune W). Ana ob-
nyyYyaeMblx MaTepuanosB pacyeT KPUBbIX YCTANOCTW CneayeT NPOBOAUTL C MCMNOMNb30BaHNMEM 3HAYEHWIA XapakK-
TEPUCTUK CBOMCTB MaTepuanos, NPUBEAEHHBLIX B NPUMOXKEHUN A.

10 PacueT Ha nporpeccupyloLliee N3MeHeHue pa3mepoB

Pacuetr Ha nporpeccupylpollee W3MEHEHWE pa3MepoB crefyeT NpoBOAUTL B COOTBETCTBUM C
FOCT P 59115.10—2021 (pazgen 10).

[na obnyyaembix MarepuanoB pacyeT Ha MpOrpeccupyrollee U3MEHEHWE pa3MepoB crnedyeT npoBo-
OUTb C UCMONbL30BaHMEM YPaBHEHUWI MON3YyYeCcTU U paguaLMOHHOrO pacnyxaHus, NPUBEOEHHLIX B MPUNOXe-
Husx [l n E cooTBeTCTBEHHO.

11 Pac4eT Ha OQHOCTOPOHHEE HaKoNNeHue BA3KONNacTuvecknx gecopmauummn
NpU TEPMOLMKITUYECKOM HarpyxeHumn

PacueT Ha OQHOCTOPOHHEE HaKOMMeHWe BA3KONIACcTUYeCKUX AedopMaunii Mpu LUMKIIMYECKOM Harpyxe-
HUK criegyeT npoBoauTh B cooTBeTcTBUKM ¢ TOCT P 59115.10—2021 (pazzen 11).

Ons obnyyaembix MaTepuarnor pacyeT Ha OAHOCTOPOHHEE HaKOMMeHWe Bs3KonnacTuydeckux gedopma-
LW NpY TEPMOLUMKIMYECKOM HarpyeHun criegyeT NPoBOAWTL C UCMOMb30BAHUEM YpaBHEHWUIA NOMN3YYecTH U
pagvaunoHHOrO pacnyxaHus, NPMBEAEHHbIX B NpunoxeHusax [ u E cooTBReTCTBEHHO.

12 PacyeT Ha conpoTUBNEeHne paspyLueHnio

12.1 O6LWwure nonoxeHus

12.1.1 Pac4yeT Ha conpoTMBNEHWE pa3pyLUEeHWIO AOMKEeH NpoBOAMTHCHA AN 060CHOBaHWA MPOYHOCTU
KOMMOHEHTa No KpUTUYeCcKMM cobbiTnam 5.3.1 n 5.3.3 ¢ ucnonb3oBaHneM NonoxeHui pasgena 6.

12.1.2 Pac4yeT Ha conpoTvBNeHNe paspyLUeHUio MPOBOAMTCS BO BCEM AWana3oHe TemnepaTyp aKcnnya-
Tauuu KOMMoHeHTa.

0N KOMMOHEHTOB, B KOTOPbIX MakcumansHas Temnepatypa T npeebiwaeT T, pacyeTtsl crneayer npoeo-
OWTb cornacHo 12.2—12.4.

Ans KOMNOHEHTOB, B KOTOPbIX MakcumanbHas Temnepatypa T paBHa wnu Hke T, pacyeTsl criefyet
npoBoanTb cornacHo 12.3 n 12.4.

12.1.3 Pac4eT Ha conpoTuBNeHue pa3pyLleHuio crieayeT NpoBOAUTbL AN (pakTu4eckon nocnegosaTenb-
HOCTM PEXUMOB 3KCMyaTauMm ¢ y4eToM Bcex (pakTopoB HarpyXeHus, PUanko-mexaHn4ecknux xapakTepucTuk
CBOWCTB OCHOBHOMO MeTarnna 1 cBapHbIX LUBOB B Mpouecce aKkcnnyaTayuu.

12.1.4 PacuyeTHbIn gedekT OOMKEH ObiTb OPUEHTUPOBAH TakMM 00pazom, 4ToDbl ero conpoTUBMNEHUE
HecTabunbHOMY pasBUTUIO, OnpeaenseMoe oTHoweHneMm J,./J(unu K - /K|), BbINo MUHUMANBHBIM.

12.1.5 ns aHanwu3a pa3suTua TpeLWHbl Nepuoa aKcnyaTauMmM KOMNoHeHTa cnegyeT paccMaTpuBaTth
Kak nocregoBaTtelibHoe NPoCcneXuBaHue UCTOPUKN HarpyXeHUa KOMMNOHEHTa BO BpEeMEeHU C BPEMEHHbLIMU WH-
TepBanamu Af;

A=t -1, (12.1)

roe t;, tyq — TEKYLMA N NOCNEAYLNIA MOMEHTEI BDEMEHU COOTBETCTBEHHO;
i=1,2, .., L, L — Konm4yecTBO BpeMEHHbIX MHTEPBANOR Ha paccMaTpMBaeMOM nepuoae aKcnnyaTauuu.

MpumeyaHns

1 [N noBbILLEHWST TOYHOCTU M YMEHBLUEHWW KOHCEPBATUBHOCTH pPacyeToB PeKOMeHOYeTCs YMEHbLUAaTh BEMUYMHY
BPEMEHHOTO MHTepBana At;.

2 Ha kaaom BpeMeHHOM uHTepBane At; 3Ha4eHUs KPaTKOBPEMEHHbIX U ANWUTENbHLIX MEXaHUYEeCKUX CBOWCTB cre-
OYeT NPUHUMATh MNOCTOAHHLIMK W ONpPEeAeneHHbIMW B COOTBETCTBMM C napaMeTpamMmn obnyyeHns (noBpexgaroLlen 4030 F

dF y
1 CKOPOCTLH Habopa A03bl o ) ¥ TeMnepaTypoit Ha MOMEHT BpeMeHW {; (Hayano BpeMeHHOro WHTepBana Af).

12.1.6 AHanua pas3BuTMA TPELLMHbI NMPU ANWTENBHOM HArPYy>XEHWW MO MEexaHu3Mmy Mon3yvectu cnegy-
€T BbINOMHATE Ha OCHOBE pacyeTa B yMNpyro-BA3KONMacTUYECKON NOCTAHOBKE C MCMONb30BaHWeM YPaBHEHU
nonsydectu cornacHo MOCT P 59115.10—2021 (nogpasgen E.4 npunoxeHus E) n ypaBHEHWIA MNacTUYECKOro
AedopMUpoBaHUAa MaeanbHOro ynpyronnactuyeckoro Tena cornacHo MOCT P 59115.10—2021 (nogpazge-
nel E.2 n E.3.2 npunoxexus E).
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Ons obnyyaembix maTepuanos ans onpegenedvsa HOC crnegyeT ucnonb3oBaTk ypaBHEHUS NON3Y4YecTy,
npuBegeHHble B npunoxeHun [.

12.1.7 AHanu3 passuTUA TPELWUHBLI MPU LUKIMYECKOM HarpyKeHun no MexaHuaMy ycTanocTu crneayeT
BbINOMHATL HA OCHOBE YMPYroro pacyeta ¢ WCMNonb3OBaHUEM NapaMeTpoB NUHEMHOW MeXaHuKi paspyLlleHus
(k02 PULNEHTOB MHTEHCMBHOCTU HaANPSXKEHUH). YpaBHeHWUs, UCMonb3ayeMble ANs NpoBeaeHus ynpyroro pac-
yeta, npueeneHsl B FTOCT P 59115.10—2021 (nogpasgen E.2 npunoxexus E).

MpumeyvyaHue — lpn ynpyrom pacyete cneayeT BBOAWTL HayanbHble AedOpMaLMn paBHbIe HEYNPYTUM Oe-
chopmMauusamM, Nony4YeHHbIM U3 yNpyro-BA3KONnacTMieckoro pacdeta. [lonyckaeTcs He y4uTbIBATE HauanbHble aedopma-
LMK, €CNI NMPWU aHanuae cKopoCTW POCcTa YCTanoCTHOW TpeLlWHbl KO3(ULMEHT aCUMMETPUM HarpyeHus npuHUMmaeTca
paBHbIM 0,95.

12.2 Pacuet Pa3BUTUA TPELWMWHEI NPpKY ONUTENBEHOM HarpyXeHmMn no MmexaHMaMmy nonsy4vecTu

12.2.1 lNo pesynsTatam pacyeTta B yNpyro-BsA3KoNnacTU4ecKon NoCcTaHOBKE crnegyeT NocTpoUThb 3aBu-
CMMOCTb peepeHCHOTo HanpsXXeHUst BO BPEMEeHU G (1). Pacuet o, npueener B FTOCT P 59115.10—2021
(npunoxeHue I1).

12.2.2 Ona dakTnyeckon nocrefoBaTellbHOCTU PEXMMOB HarpyxeHus cnegyer copmupoBaTb Bpe-
MeHHbIE HTepBarbl Atj = tj-+1 - tj raej=1, 2, ... N; N, — KOnn4ecTBO BPEMEHHbIX MHTEPBAaroB, Ha KOTOPbIX
3HAYEHWSA G of MPUHUMAIOT NOCTOSHHBLIMUA U PABHLIMW CBOEMY MaKCUManbHOMY 3Ha4YeHWo Ha uHTepeane A!}.
Mpy 3TOM MCKIIOYAOTCA BPEMEHHbLIE MHTEPBarbl, NPy KOTOPLIX TemMnepatypa T 30Hbl C TPELLMHON Hike T,

ref

M pupMmedHaHne — [ns NOBLILWEHNA TOYHOCTH W YMEHbLUEHNKW KOHCEPBaTWMBHOCTW pPacHETOB PEKOMEHOYETCA
YMeHbLWaThk BENUMYXMHY BpeMEHHOIo MHTepeana Al}.

12.2.3 [Ina BpemeHHOro MHTepBana Atj crnegyeT Bbl4MCnUTE 3HadeHus KWMH B Toukax a n ¢ TpeLuuHsbl
(cm. prcyHOK 7.1) Npy HOPMarbHbLIX K TPELLHe HaNPSKeHNA G, UCMONb3yeMbIX NPU PacyeTe C 4y

12.2.4 HavyanbHble 3Ha4YeHWs pa3amepoB TPeLmHbl ONpeaensaTcsa C UCNOMNb30BaHUEM MONOXEHWMA pas-
nena 6.

Mpw peanuzauuu KpuTudeckoro cobbiTus 5.3.2 rmybuHa HauyanbHOW NOBEPXHOCTHON TPELLMHbI [pa3mep
ap, PUCyHOK 7.1a)] npuHumaeTcs:

- paBHOW pa3mepy 30Hbl NOBPEXAEHUSA B MECTE 3apOXOeHWs, BHELLIHAS rpaHnLa KOTOPOR orpaHuyeHa
3Ha4YeHWeM noepexaeHus paeHeiM 0,5, ecnn aT0T pazmep Gonblie rMyBbuHbl Ha4anbHOW NOBEPXHOCTHOW Tpe-
LWHBI [pasmep a,, pUcyHok 7.1a)] cornacHo 7.3.2;

- paBHOM pasmepy rnyBuHbl Ha4anbHOW NOBEPXHOCTHON TPELLUMHLI [pasmep a,, pucyHok 7.1a)] cornac-
HO 7.3.2, ecrnn pa3Mep 30Hbl NOBPEXOEHWUS HE MpEeBbILLAET pasMepa rMmyBuHbl 3TON TPELLWHEI.

HauanbHble pasaMepsl gedekta Npyu peanu3aunun KpUtudeckoro cobeitua 5.3.6 npuHumaroTca cornac-
HO 7.3.

Pasmep ¢, NpMHMUMaETCA cormacHo 7.3.2, OpueHTaLmua pacyeTHoro gedekra — cornacHo 7.3.3.

12.2.5 3navennsa KMH npruHUMaTca NOCTOAHHLIMU M PaBHbLIMWA CBOMM 3HAYEHUAM B MOMEHT BPEMEHMU
t, Npy KOTOPOM G ,,; AOCTUTAET CBOEM0 MakCHMarnbHOro 3Ha4eHnsa Ha UHTepBane Atj.

Mpumevannna
1 Pacyet KWMH pekomeHayeTca npoeoguTs Metogom MB® ¢ ucnonb3oBaHueM pacnpeneneHus HopMarbHbIX Hanps-
MEHWIA G,, K NMNOCKOCTU TPELLUMHbI, PACCHUTaHHBIX NPU €€ OTCYTCTBUU.

2 Ecnuy B KOMMNOHEHTE paccMaTpUBAETCH 30HA C OCTATOMHbLIMM CBAPOYHLIMIA HAMpPSKEHUAMMA ©, TO ONSA 3TOW 30HbI

1
1-n,
Ze gy (1-ng)|
(00)"

Gp,2 — MPeAen Teky4ecTu marepuana B UCXOAHOM (HEOBNYYEHHOM) COCTOSHUW, ET — moaynbe ynpyrocTy; a n. og—
napameTpbl ypaBHEHNA YCTaHOBUBLLENCA Non3y4vecTtu, onpegensemsle B cooteetcteun ¢ [OCT P 59115.10—2021 (noa-
pazgen E.6 npunoxeHua E). Ana ctanen mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3 1 07X12HM®E 3HauyeHusa
a, v n, npuseneHsl B Tabnuue 0.1 (npunoxexue ).

QOCH'*

1-n a
0 c T c
npw pacyete KMH BmecTo G, UCNOMb3YETCHA BENUYMHA G, + Gy(yys TAE Ogoy = (0‘012) -E" -

12.2.6 MNpupalieHne pasMepos TPeLMHbl Ha BpEMEHHOM MHTepBane At; cniefyeT onpeaensTe C UCnofe-
30BaHWeM 3aBUCUMOCTEN NpunoxeHus I no popmynam:

Aci= 04 - 0y - A(CE)" - ALy

10
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rae A, N, — KOHCTaHTbl
04, 0¥y — KOIPPULMEHTbI, YBENUUMBAIOLLME CKOPOCTb POCTA TPELLMHBI NPU MON3YYeCcTu 3a c4et obny-
yeHus,
C;, C. — C*-vHTerpan B TOYKax a@ v € TPELMHbI, BbIYMCNAEMbIA C WUCMONb30BAHWEM 3aBUCMMOCTEN
npunoxeHus [, no gpopmynam:

[ 2 &f )
g g -(K(a)) , fjef ecnu Tl 2T,
C, = o, : (12.4)
0, ecnmn T,y < T,
2 ¢l .
. 187 -(K(C)) 20l ecnn Tl >T,
C; = o, : (12.5)
10, ecnin T,{;ax <T;
e & of — VHTEHCMBHOCTb CKOPOCTM AedOopMaLyM Mon3yyecT HeoBryyeHHOro Matepuana npu

Oref = Oler ¥ TemnepaType paBHON MakCHMAmnLHON Thax Ha BPEMEHHOM MHTepBane Af; B 30He
C TPELUMHON;

Kay K(c) — KVH B Toukax a v ¢ TpewmHbl B MOMEHT BPEMEHM, MPU KOTOPOM G
HOTO 3HAYEHNS Ha MHTepBane Af; COOTBETCTBEHHO.

npoeogutcs B cooteeTcTBUKn ¢ FTOCT P 59115.10—2021 (npunoxenune K) ¢ yuyetom pasme-

rof AOCTVTAET MaKkcMarb-
PacueT ¢
pPOB TpeLyMHbI.
3uadenun A, v n, npuseaeHsl B Tabnuue 1 (npunoxenve M), NNM NPUHMMAIOTCA HA OCHOBE [AaHHbIX,
NpPMBEOEHHbIX B OTYeTax No marepvanam, UMy rno TeXHUYeCKUM peLUueHnsiM, cornacosBaHHbim ¢ TMO.
3HaveHun w4 n v, Ans ctanen mapok 09X18H9, 10X18H9, 12X18H9 n 08X16H11M3 npnseaeHs! B npu-
noxexun I
MMpu pacyeTe m, NoBpexaatollas [o3a AOMKHa COOTBETCTBOBATL MOMEHTY BpeMeHM KoHLa WHTepBana Ai}.

ref

Pacuet & s npoBoauTcA no dhopmynam npunoxenus I ¢ ucnonsaosaHnem hopmyrn npunoxeHus [.
12.2.7 Texywine pasamepbl TpeLlUHbI cnegyeTt onpegenaTts no gopMynam:
a;=a;_q +Aa, (12.6)
C;= ¢4 *+Ac; (12.7)

12.2.8 KoHeyHble pa3mepbl a. U ¢, TPELLMHbI MPY ANATENBHOM Harpy)eHun npu nonsyvectu cregyet
onpenenaTb NocnenoBaTenbHbIM NOBTOpPEHUeM pacdeTta no 12.2.5—12.2.7 0o OocTMKeHWs KOHLA nocneno-
BaTENbHOCTU PEXUMOB Harpy>eHus.

12.3 Pacuer Pa3BUTUA TPeWWHDbI NPU UUKITWYEeCKOM HarpyxeHun no MexaHuUiMy yctanocTu

12.31 ,D,J'IH aHanumaa pa3BuTtus TpelwmHbl NpU UMKNUYECKOM HarpyxeHun no MexaHnamy yctanocTtu cne-
OYeT onpenennuTtb padmMmaxn KNH Ha ocHoBaHuMK ynpyroro pac4yeta. an 9TOM, eCl pacHeT BbINOITHAETCA O11A
KOMMNOHEHTAa, B KOTOPOM MaKCuMalbHaA TeMnepartypa TI'IDEBbILIJaeT T, 1O yﬂpyrwﬁ pac4eT npoBoOonUTCA C NC-
nonb3oBaHWeM HaYallbHbIX ,u,ecbopmau,mﬁ, nony4eHHbIX Ha 3Tane ynpyro-BA3konnactu4eckoro pac4era.

MpumeyaHue — [onyckaeTcs NPOBOOWTE aHANW3 Pa3BUTUA TPeLLMHbl 6e3 yyeTa HadyansHbix AedyopMaLuii,
MONyYeHHbIX Ha aTane pacyeTa B yNpyro-BsA3KONNacTUYeCcKo rnocTaHoBke. B 3Tom criyyae ckopocTb pocTa TpeLuHEl Npu
LMKIM4ECKOM HarpyKeHun crenyet npoBoauTb npy koadhhuLMeHTe acCUMMETPUK LMKna paBHbiM 0,95.

12.3.2 HavanbHble 3Ha4YeHUsi pasMepoB TPELMHbI MPUHUMAOTCSA PaBHBIMW &, U C, MOMYyYeHHbLIM CO-
rmacHo 12.2, ecnu NpoBOAWUIICS PacyeT C yYeTOM passuTUs TpeLiMHbl Npu Temnepatype T npesbiwatowlen T,

B cnyuyae ecnu pacuyeT npoBoAMUTCA OMs KOMMOHEHTA, B KOTOPLIX MakcumansHasi Temnepartypa T He
npesblwaeT T, TO Npy peanusaunn KpUTMHecKoro cobbitua 5.3.4 HavanbHbIe 3Ha4YeHNa pasmMepos TPeLUHbI
npuHMMaeTca cornacHo 12.3.2.1 n 12.3.2.2.

12.3.2.1 Npu peanuzauumn Kputudeckoro cobbitna 5.3.4 rnybuHa Ha4arnbHOM NOBEPXHOCTHON TPELLMHbI
[pasmep ag, pucyHok 7.1a)] npuHuMaeTcs cornacHo 7.3.2, ecnv paamax HanpsbkeHUn, paBHbIi Ae - ET (Ae —
pasmax gedopmaluu nNpyv LUKNMYeckoM edopMMPOBaHUKN) B MECTE 3apOXOEHWS TPeLLMHbI HE NPEeBLILAET
OBYX NpefenoB TEKYYECTH.

11
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12.3.2.2 Ecnu pasamax HanpsKeHuin B MecTe 3apoXaeHWsa TpellvHbl NpeBbillaeT aBa npegena Tekyye-
CTu, TO pa3mep rmyBOuHbl HayanbHOW TPELLMHbI NPUHUMAETCS:

- paBHOW HanbonblleMy pasMepy 30HbI LIMKIMYECKOro ynpyronnacTuiyeckoro 4echopMmMpoBaHnsi B MecTe
3apoXaeHusi, ecnu 3ToT pasMep Gonblue rmy6GuHbl Ha4anbLHOW NMOBEPXHOCTHOW TpelmnHbl [pasmep ag, pucy-
Hok 7.1a)] cornacHo 7.3.2. [paHuua 30HbI YNpyronnacTuyeckoro AeopMUpoOBaHUA OnpeaensaeTcs U3 ycroBus
He MpeBLILLEeHWs pasMaxa HanpsKeHu OByX NpeaenoB TeKky4yecTu,

- paBHOW pasmepy rnybuHbl HaYanbHOW MOBEPXHOCTHOW TpelvHbl [pasmep ag, pucyHok 7.1a)] cornac-
HO 7.3.2, ecnn pasmep 30Hbl NNACTMYECKOro 4ehOpMUPOBaHUS He NPeBbIWaeT pasmMepa rmybuHbl 3TON TPELLWHBI.

Paamep ¢y npuHMmaeTca cornacHo 7.3.2, opMeHTaumsa pacyeTHoro gedekta — cornacHo 7.3.3.

12.3.3 Uumknbl HarpykeHua Ons pacdeTa pasBUTUS TPeLWHbl JOMKHbI BbiTh onpeaeneHsl Takum obpa-
30M, YTODbLI B HA4ane LUKna u B KoHue umkna sHadeHuns KWMH Bbiny npubnuantensHo oaWHaKOBbLIMMA.

MpumeyvyaHue — Pasmax KMH moxeT BbITe onpedeneH HenocpeAcTBEHHO U3 yMNPYroro pacyeTa Unu ¢ nomo-

Wb MeToaa MB® ¢ ucnonszoBaHvem pacnpegeneHna HopmMmanbHBIX Hal'lpFl)KEHVII?I G, KNNOCKOCTU TPELWWHBI, pacCHuTaH-
HbIX NPW ee OTCYTCTBUU.

12.3.4 MNpupalleHne pasmepoB TPELUMHbI 32 LUK HArpy:KeHus cnegyeT onpeiensTh C UCNONb30BaHUEM
3aBucumocten (B.1) n (B.4) (npunoxeHne B) no copmynam:

n

AkE )"

oS .o ¢, | —C | ecanak, zAKm(Ra,T)
Aay, = afs (a) , MM; (12.8)
k 1-R,

10, ecnn AK, < AKyy,

kK
SN LNy AK(C} ecnm AK ) = AKy, (R, T)
o~ o : —_ > .
Acy = f 41— R(; (c} thi™e , MM, (12.9)
0, eCclqun AK(C) < AKl‘h
rae Aa, v Ac, — npupalleHre pasmepoB TPELLMHbI 3a k-1 LMK HarpyxeHns B To4Kax a U ¢ COOTBETCTBEHHO;
AKfa), AK%‘C) — pa3maxu KNH Ha k-m uMkne HarpyxeHusi COOTBETCTBEHHO B TOYKaX 8 U C TPELLUHBI;

R, R, — KoahduUuMeHTsl aCMMMETPUM LKA HAarpyXeHus Ha k-M LiMKNe HarpyxeHus B TouKkax a u
C TPELLUHbI COOTBETCTBEHHO;
AK,, — noporoeeiit pasmax KWH I-ro poaa;
oW, 0T3P — ko3 PULMEHTBI YCKOPEHUA POCTa TPeLUWHbl BCNEACTBNE PaanalMOHHOTO pacnyxaHus u
TEMMNepaTypHOro CTapeHUs COOTBETCTBEHHO.

Pacuer AK’(‘E), AK‘E‘C), R,. R, Bbinonusetca cornacHo B.1 (npunoxexue B).

Pacuer C; npoBoauTtcs ANs MakCMMarnbHOW TeMMepaTypbl K-ro UMKIa HarpyxeHWsl U NoBpexaarLLen
003€e, COOTBETCTBYIOLLEN MOMEHTY BPEMEHM KOHLA K-TO LIMKIA HarpyXeHusi.

SHaueHus AK,, ®SY, »°TaP y C; paccuutbiBatoTcs no chopmynam npunoxenuna B, FOCT P 59115.6 unm
NPUHUMAKTCA HA OCHOBE JaHHbIX, MPWBEAeHHbIX B aTTECTALMOHHbIX OTYETaxX No Matepuanam, Unu No TexHu-
YEeCKUM peLueHUsIM, cornacoBaHHbiM ¢ TMO.

12.3.5 Tekylime pasMepsl TPELUWHbI CrieQyeT onpeaensTs No popMynam:

a,=a, 4 +Aa, (12.10)
C, = Cp_q * ACy, (12.11)
rae a, U ¢, — pasmepbl TPELIMHLI Ha K-M LIMKINE HarpyxeHus.

Mpumevyanune — Ecnu HeBo3amoxHO BelAENUTE LUK HarpyxeHusa (KWH B Hauyane v koHUe umKkna JomkeH BoiTb
OOWH 1 TOT XKe), TO B Ka4eCTBe XapakTepucTWK UUKna HarpyxeHus (AK, R) cnegyet npuHMMAaTh XapakTepuUCTUKK NOMyLIMK-
na. MNpn 3TOM KONMMYECTBO 3TUX LMKITOB CriegyeT NPUHUMAaTbL paBHbIM KONMMYECTBY TakuX NonyLMKNoB.

12.3.6 KoHeyHble pasmepsl a .y v ¢y (Mpy Temnepatype T Boiwe T,), unu ay 1 ¢y (Mpy Temnepartype T
He npesblwaolwen T;) TPelmnHbl NPU LMKITMYECKOM HarpyKeHun criefyeT onpedensTs NocrnefoBaterbHbiM
noBTOopeHuem pacyeTta B cootBeTcTBMU ¢ 12.3.4 1 12.3.5 go Tex nop, noka He ByAyT y4TeHbl BCE LMKMbI Ha-
rPyXeHus1.
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12.4 AHanu3 ycnoBWi NPOYHOCTH ANA MaTepuanoB peppUTHOro Knacca npu remnepatype T
npesbiwatwwen T, M ANA KOPPO3INOHHO-CTOMKMX MaTepuanoB ayCTeHUTHOrO Knacca

12.4.1 AHanu3 ycrnoBuW MNPOYHOCTU ANS ayCTEHUTHON aHTMKOPPO3WOHHOW HanmnaBkM MPOBOAWUTCA MO
FOCT P 59115.14.

12.4.2 YcnoBua NpoYHOCTM KOMMOHEHTA C TPELLMHOW cornacHo 5.3.1 cyMTarTca BbIMOMHEHHLIMW, €CMNn
AN KaXgoro paccMaTpyuBaeMoro MOMeHTa BpeMeHU T NPOoTeKaHUs pacHeTHOro PeXMa BhINOJTHAKTCS YCNOBUS:

n "(uﬂ(Fjp,FDS) < ’(JC’ (12.13)
roe K(a)(Pp,PS), K(C)(PP,PS) — 3HayeHus KWMH B Toukax a 1 ¢ TpelwuHbl COOTBETCTBEHHO, C Y4ETOM MEXaHu-

Yyeckomn Pp 1 BTOPUYHOMN PS Harpy3ok, MMMa;
n — KoadpuumneHT 3anaca;
K ;c — TpPeLuHOCTONKOCTh, onpefensaemas no chopmyne

/10’3-ETJ

Kjc = —20, MMa - yMm. (12.14)
1-v

MpumeyaHusn

1 Pacuetr KMH pekomeHayetcs npoBogntbh MeTogom MB® ¢ ncnons3oBaHvem pacnpegeneHna HOpMarbHbIX Hanpsa-
MEHUIA G, K MNOCKOCTW TPELLMHbI, PAacCHUTaHHbIX NpW ee oTcyTeTeuW. Onpenenexve G, CredyeT NPOBOAWTL C MOMOLLBIO
pacueTa B ynpyro-BAskonnacTuyeckoi noctaHoske (npu T > T)) unu pacyeTa B ynpyronnacTuyeckoi noctaHoske (npu T< T)).

2 Ecnv B KOMNOHEHTE paccMaTpMBAETCH 30HA C OCTATOYHBIMU CBAPOYHBIMUW HANPSXKEHUAMM G, .., TO AN 3TON 30HbI

1
a 1-n,

2 t-(1-ng) i
(00)°
Og p» — Npeaen Teky4ecTn Matepuana B UCXOAHOM (Heobry4eHHOM) COCTOAHUM; ET — mopgynb ynpyrocty; a,, N, 65 —
napameTpbl ypaBHEHUA YCTaHOBMBLUEWCH NOMN3yd4ecTy, onpedensemMele B COOTBETCTBUM C E.6 (npunoxeHune E). [Ina cTa-
nen mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3 1 07X12HM®E 3HaveHns a, n n, npusedeHsl B Tabnuue [.1
(npunoxexue [1). 3HaueHWa a, n N, ONA OCTanbHbIX MaTepruanos npuHumatotca cornacHo MOCT P 59115.4.

OCH?

1-n
0 e T
npu pacyete KMH BMecTO G, UCMONb3YETCA BENUYUHA G + O, A€ Opcy = (00‘2) -E".

3HaueHue koadhuLuneHTa 3anaca n cnenyeT NpUHUMaTh paBHbiM 1,1,

3uauenusi ET un JC ans ctanen mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3 npuHumaroTca co-
rmacHo npunoxeHuam A un b.

3HaveHue K - ans matepuanos heppuTHOro knacca npuHumaiorcs cornacHo NOCT P 59115.6.

12.4.3 [lononHUTENLHO ONs Ka)40oro paccMaTtpyMBaeMoro MOMeHTa BpeMeEHW T MPOTEKaHUS pacyeTHOro
peXunuma OOIMKHbI BbINMONMHATHCS YCNOBUA OTCYTCTBUS NOTEPUW HECYLL el CnocOBHOCTN KOMMOHEHTA C TPELLUHON
cornacHo 5.3.3:

e (@, €, Pp)S Ry o, (12.15)

a<0,5S,. (12.16)

PacueT 6, npoBoamntca B cooteercteum ¢ FOCT P 59115.10—2021 (npunoxeHue J1) ¢ yueTom pasme-
poB (a ¥ ¢) TpeLwuHbl KU HanpsXXeHUH, Bbl3BaHHbLIX MeXaHU4YeCcKon Harpyakon P_.

3HaueHue F\’TO 5 MPUHUMAOT COrMacHo npunoxeHuio A (ans cranen mapok 09X18H9, 10X18HS9,
12X18H9, 08X16H11'M3) n MOCT P 59115.3.

12.4.4 B ka4ecTBe pasMepoB pacyHeTHOro gedekTa (a u ¢) cnegyeTt NPUHUMaTD:

- Ansi noctynupyemoro no 6.4.1.6, 6.4.2.1, 6.6.1.5, 6.6.4 gpedhekta — 3Ha4eHun ay¥c.y (npn Temnepa-
Type T Bbiwe T;) unu ay u ¢, (Npy Temnepatype T He npesbiwatowen T;), onpeaeneHHbie no 12.3;

- Ans noctynupyemoro no 6.4.3 1 6.5.2 gecekrta — sHauYeHWs ag U Cy, MPUHATLIE Mo 7.3.

12.5 AHanu3 ycnoBuil NPOYHOCTU ANA MaTepuanos (heppUTHOrO Krnacca npu temnepartype T,
He npesblwalowen T,

12.5.1 Ycnosune MPOYHOCTM CHUTAETCH BbINMONMHEHHBIM, €Cn ONA KaX40ro paccMarpmBaemMoro MOMeHTa
BpeMeHU T NpOoTEKaHUA pacH4eTHOro pexnma BbiNONMHAETCA yCrnoBMe

BP
1
B—jzch<1, (12.17)
P o
13
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roe Bp — ANWHa poHTa TPELUMHBI, paccyuTeIBaeMas Kak AnvHa gyrv nonysnnunTU4eckoro Unu YeTeepTb-
ANMMNTUYECKOro aedekTa;
L — kpuBOnMHEnHasa KoopauHaTa poHTa TPeLMHbI (CM. pucyHoK 12.1);
Z.. — napameTp, xapakTepu3yloLLniA COCTOAHNE KaXK4OoW TOUYKM (DPOHTA pacYeTHOW TPeLLWHbl B 3aBUCU-
MOCTW OT MakcMMarnbHOW BENUYMHLI NapamMeTpa o 3a Becb nepuog HarpyxeHus ot 0 go paccma-
TPUBaAEMOro MOMEHTa BPEMEHM T.

C

dL

X

oy
2

PucyHok 12.1 — CxemaTtusauusa pac4eTHOW NoBepXHOCTHOM MOMyannunTUYECKOW TPELLMHBI

12.5.2 Ans peXX1UMOB C U30TEPMNYECKUMU MOHOTOHHBIMW YCIOBUAMW HarpyeHus Ons Kaxaoro sHade-
HuA L 3HaveHne napameTpa Z, B hopmyne (12.17) paccymTbiBaeTcs no dopmyne

4
z, = [ 2K = Kinin ) (12.18)
Ke = Kmin

rae K (L) — pacnpepenexve K, npu pacyeTHOW TemnepaTtype B 3aBUCMMOCTM OT KoopavHartbl L
(cm. pucyHok 12.1).

Mpumevanne —Irllog K, noHuMaeTca KOIMULUEHT MHTEHCUBHOCTU HaNPSXXeHWI, onpeaensieMslid MeTogamu

KaK NMWHENHON, TaK U HENMHEWHOW MexaHWKW pa3pyLUieHWs C YHeTOM 3aBUCUMMOCTH CBOMCTB MaTepuana oT TemnepaTypsl 1

C Y4ETOM OCTaTOYHLIX HAaNpPsKeHWA. YCNoBUS UCNONbL30BaHNS NMMHENHOW U HEMWHEMHOM MexaHWKU pa3pyLueHus npueeae-
Hel B [OCT P 59115.9—2021 (pa3gen 12).

12.5.3 [Ins1 peXXMMOB C HEM3OTEPMUYECKMMN HEMOHOTOHHBLIMUW YCINOBUSAMWU Harpy<eHus pacyeTt nNposo-
autca cornacHo 12.5.3.1 ¢ ucnonb3oBaHmem opmynel (12.17) unun cornacHo 12.5.3.2 gna nonyyeHns ynpo-
LLieHHOW KOHCEepPBaTUBHOM OLIEHKN MPOYHOCTH.

12.5.3.1 [ins kaxgoro sHavyeHus L 3HaveHwe napametpa Z. B hopmyne (12.17) paccuuTeiBaeTcsi no
dopmyne

Z, =max (o), (12.19)
(0.7)
rae oL — napamMeTp, KOTOPbIW Ars KaX40ro 3HadyeHus L paccymThiBaeTCsi No popmyne
4

n; - K (L,t) = Kmin -
,ecnn K,;(L,t)=20,9-K LtnK,(L,t)=0
o= Ko (Lt)— Ko J( ) max( ) J( ) i (12.20)

0, ecnm K, (L,1)<0,9 Kok (LT)man K, (L,7) <0

Kmax(L' T) = %i’)([KJ(L! T)] — pacrnpefeneHve MakcUmansHoro 3HavyeHus K, no poHTy TpeLmnHb (Mo
' koopauHate L) 3a nepuoa HarpyxeHwus oT 0 4O TeKyllero MOMeHTa Bpe-
MEHMU T;
K,(L, T) — pacnpeaeneHue K; no (opoHTYy TPeLiMHbl B MOMEHT BPEMEHU T,
Kc(L, 1) — pacnpeaenenune K- no poHTY TPellnHbl B MOMEHT BPEMEHU T BCned-
CTBME HEOOHOPOOHOro pacnpederneHua TemnepaTypbl BOOMb (PpoHTa
TPEeLLWHbI, UBMEHSAKLWErocsa OT BPEMEHW;

14
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Kinin — MUHMMarnbHO BO3MOXHas CTaTtv4eckas TPEeLWHOCTOMKOCTb, K. =
=20 MMa- ¥m -
K;(L, 1) — pacnpeaeneHue CkopocTu 3MEeHeHUs K, no ppoHTYy TpeLunHbl B MOMEHT
BPEMEHMN T;

n; — koachbuuMeHT 3anaca.

MpumevaHune — [pu pacuetax no opmynam (12.18) u (12.20) B cnyuae, korga n;K; < K|

min’ NMPUHMMAaETCA
n;iK; = Kein:

12.5.3.2 [Insa nony4eHus ynpoLleHHOW KOHCepBaTUBHOW OLIEHKM OONYyCcKaeTcs NpoBOAUTL aHann3 npoX-
HOCTW N0 crieayioLlen npoueaype.

YcnoBusi NPOYHOCTU CHUTAIOTCS BbIMOMHEHHBIMW, €CNW AN KaX40ro paccMaTpuBaemMoro MOMeHTa BpemMe-
HW T NPOTEKAHWA PacyeTHOro pexuMa AN Kaxaon TOUKM (DpoHTa pacyYeTHOro AedekTa BbINonHAeTcsl ycnosue

n-K;<Ke, (12.21)

NCKNKo4asa Te MOMEeHTLI BpeMeHu, Koraa BbinonHaetcs ycnosue K; <0 unu Kj <09 Koo
12.5.4 3nayeHue ko3 durLMeHTa 3anaca n; cneayet NPUHUMATL PABHbIM:
- 2,0 npu HY3;
- 1,5 npu HHY3 1 ruapaBnuyeckux UCNbITAHUAX,
- 1,0 Nnpu NpoekTHON aBapuw.
12.5.5 3HaveHune K paccunteiBaeTtcs no opmyne

L, 7).

K3G°(T) mpu KG2°(T) < K3¢ (T)
rne Koc(T)=y " o i o (12.23)
Kyc (T) npwn Kje™ (T) 2 Kje (T)

1/4
B
K3£5(T):0’52'[B_0] '(KJC(med)(T)_Kmin)+Kminl MMa- Jm; (12.24)

(o]

©, ®y, — KOIPDUUMEHTLI, yUUTbIBalOLME BNUAHWE KOPOTKUX TPELUMH M [BYXOCHOTO HarpyxeHus Ha
TPELLMHOCTOMKOCTL COOTBETCTBEHHO;
By = 25 MM;
KJC(med) — MefnaHHoe (COOTBETCTBYIOLLEE BEPOATHOCTU XPYNKOro pa3pywerus 0,5) 3Ha4yeHne ctaTu4ecKkon
TPELWHOCTONKOCTH K ;- NS ANWHbI (PPOHTA TPELIMHBI paBHOW 25 mm, MIMa - \/ﬁ;
K005 — TPELLMHOCTOMKOCTL MpW ANuMHe (PPOHTa TPELLMHbI B,O W BEPOATHOCTW XPYMKOro pa3spylle-
JC Hua 0,05;

=20 MnMa- VM.

Mpu pacyeTe no dhopmyne (12.24), ecnu Bp > 200 MM, NpuHUMaeTCs B'0 =200 Mm.

3HaueHne K¢ (mqq) NPUHUMaeTcs cornacHo FOCT P 59115.6.

3HaveHua o n o, onpeaenstca no FOCT P 59115.10—2021 (npunoxeHue M).

12.5.6 [JononHUTENBHO AOMKHBLI BLIMOMHATLCS YCIOBUSA OTCYTCTBMSA NOTEPU HECYLLEN CNOCOBHOCTU KOM-
NMOHEHTA C TPELLMHOM cornacHo 5.3.3:

K

Oredldy 6 Py S Ry 5 (12.25)
as0,5S,. (12.26)
Pacuert O, MPOBOANTCA B COOTBETCTBHN C NPUNOXKEHNEM Ilc Y4€TOM pa3mMepoB (a n C) TPeWWHbl N Ha-

NPSAXKEeHWW, Bbl3BaHHbIX MEXAHWYECKOW Harpy3Kon F’p.

3Ha4eHune REO 5 NpuHumatoT cornacHo MOCT P 59115.3.

12.5.7 B ka4yectee pa3mMepoB pacHeTHOro Aedekrta (a u ¢) cnegyeTt NPUHUMATb:

- ana noctynupyemoro no 6.4.1.6, 6.4.2.1, 6.6.1.5, 6.6.4 gedekta — 3Ha4veHus ay W Cp, OnpefenexHole
no 12.3;

- Ang noctynupyemoro no 6.4.3 1 6.5.2 gedekTa — 3HaAYeHWUsA ag U Gy, NPUHATLIE NO 7.3.
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MpunoxeHune A
(pekomMeHpyemMoe)

Pu3nKo-MmexaHM4Yeckme CBOMCTBA U auvnarpamma AECbOpMHpOBaHHﬂ

A.1 3aBMCcMMOCTL Npegena TeKy4ecTU OT TeMnepaTypbl, NOBpexaalLled 403bl HEMTPOHHOTO oBnyyYeHUs n
TeMmnepaTypbl 06ny4yeHus

A.1.1 3aBuMCcMMOCTb CpefHUX 3HAYeHW npedena Teky4yecTW OT Temnepatypbl ANnA UcxogHoro (HeobnydeHHoro,
F = 0) cocTosiHMA OCHOBHOMO MeTanna U CBapHoro LWBa B 0brnacTy TemnepaTyp aKcnnyaraumm onuceiBaetcs hopMynoi

R0 2(T) = Oy + Oy, MMa npn 20 °C < T< 650 °C, (A1)

rae Oyg = B - exp(=h[T + 273]), MMNa;

Oyg Oys — TBMHepaTKAp;O-HESEBMCMMaﬂ ¥ TemnepaTypHO-3aBUCUMAA KOMMOHEHTEI NMpedena TeKy4ecTu COOTBEeT-
CTBEHHO, a;

B, h — KOHCTaHTLI MaTepvana, HesaBlCALLME OT TeMnepaTypbl.
3HaueHUs KOHCTaHT Gy, B 1 h npuBeaeHxsl B Tabnuue A.1.

Tabnuuya A.1T— 3HaYeHWsA KOHCTaHT Gy, B M h ANS OCHOBHOTO MeTanna W MeTanna wea ctanei mapok 09X18H9,
10X18H9, 12X18H9, 08X16H11M3

Marepuan Oyg. MMa B, MMa h, K1
OcHoeHoOM MeTann craneit mapok 09X18H9, 10X18H9, 12X18H9 115 239 2,2-1078
MeTtann ceapHoro wea ctanen wmapok 09X18H9, 10X18H9, 202 239 2,2.1073
12X18H9, 08X16H11M3
OcHoBHon meTann ctanu mapku 08X16H11M3 125 239 2,21073

A.1.2 3aBucumocTb cpegHUX 3Ha4YeHWi npegena TeKydecTW OT NoBpeXaarolled 0o3bl HEWTPOHHOro obnyyeHus,
TemnepaTypkl Pac4eTHOro pexvrmMa 1 TeMnepaTypbl 00MyYeHns B OTCYTCTBME pacnyxaHWs onvckiBaeTcs dopMynowm

§p0‘2(F, T, Toe) = ﬁ?,oz(ﬂ + AR o(F, Togn), MManpu T< Tog (A.2)

roe ARpO.Z(F’ Toﬁn) — 3aBUCUMOCTE NpupaleHna npegena Teky4ecTtr OCHOBHOro Mmetanina U Mmetanna CBapHOro wea ot
' NMOBpPEKAAOLEN A03bl HEUTPOHHOrO 0BNyYeHNsA U TeMmnepaTypbl 0bnyyeHna:

ARpO,Z (F’Toﬁn} = AGM (Toﬁn)'J1 _eXp(_0!094 'F)! Mrla, (A.3)

0.7 T,5, +365 npu 20 °C < T, < 300 °C
As, , (Tosn) = 1575 npu 300 °C < T, < 450 °C . (A.4)
1502-2,06-T,5,, Nput 450 °C < T,5, < 650 °C

A.1.3 3aBUCUMOCTb MUHUMAanNbLHBLIX 3HAYEHWUW Mpedena TeKy4ecTu OT NoBpexdaloLlei 003kl HEUTPOHHOTO 0bryye-
HWA, TeMnepaTypbl PACYETHOIO pexuma U TemnepaTypbl 06nyyeHns B OTCYTCTBME pacryxaHus onucbiBaeTcs hopmynon

REU,Z(F. T, Togn) = R?)O!Z(T) + AR o(F. Togn) MManpu T< Tg,,, (A.5)

rne R?)02 — MWHUMAIbHOE 3Ha4yeHWe npegdena TeKYyYecTW ONA MCXOLHOTO COCTOAHWA MaTtepuana, NpUHUMaemoe Co-
rnacHo MOCT P 59115.3.

Mpumevanne — Gopmynsl (A.2)—(A.5) cnpasegnuebl npu T< T ..

A.2 3aBucumMocCTEL Npeaena NMpPoYHOCTU OT TeMnepaTypbl, NOBpexXaarLuen 003kl HEATPOHHOro oBny4eHun
¥ TemnepaTypbl 06ny4yeHus

A.2.1 3aBMCUMOCTE CpeqHUX 3HAYEHWI Npederna NpoYHoOCTM OT TEMNepaTypbl ANA Matepuana B UCXOAHOM COCTOSi-
HUK ONWCkIBAETCA hopMynamu:
- ana ctaner mapok 09X18H9, 10X18H9, 12X18H9

—o 391+240-exp(—6,95~10’3 ~T), MMa npu 20 °C < T < 450 °C
Rm(T)= : (A.6)
617 —0,49-T,MMa npn 450 °C < T < 650 °C

16
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- Ans ctanu mapku 08X16H11M3

—o 463+153-exp(-9,9-1072.T), MMa npu 20°C <T <550 °C
RY(T) = o ) P _ (A7)

1081-1,122-T,MlNa npn 550°C<T <650°C

A.2.2 3aBMCMMOCTbL CpedHuX 3Ha4YeHWid npegena NpoYHOCTM OT NOBPEXAatoLWed 403kl HENTPOHHOrO OGNyYeHKs,
TemnepaTypbl UCMbITAHWIA M TemnepaTypbl 06Ny4YeHWs B OTCYTCTBME pacnyxaHus onuckiBaeTcs hopmynon

R.(F, T, Tog,) =R, (T) + AR (F, T ) npn T<T . MMMa, (A.8)
roe §0m(7) — TemnepaTypHas 3aBMCUMOCTL Mpeaerna npoYHOCTM OCHOBHOIMO MeTanna v MeTanna CBapHoro Wwea B
MCX0OHOM (HeobGnyyeHHoM) cocToaHuKn, MlMa;

6n) — 3@BMUCYMOCTb NPUPALLEHUS NPEAena NPOYHOCTH OT MOBPEXAAIOWEN A03bl HENTPOHHOTO 0BIyYeHUs 1
TemnepaTtypbl 06nyyexus, Mlla;

414 ,f1—exp(~0,06-F), MMa npu 350 °C < Tos, < 450 °C
(1208-1,765-Tyg,)- - exp(—0,06- F ), MMa npm 450 °C < T, < 650 °C

A.3 3aBUCMMOCTL MOZYNA YNPYrocTu OT TeMnepaTypbl

AR(F, T,

ARy, (FuToen) = (A.9)

3aBUCUMMOCTL MOAYNA YNPYrocTh OT TemnepaTypsl 4nsa ctanen mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3
onucelBaeTcsa opmynon
ET =206000 - 83 - T, MNa. (A.10)

A.4 3aBUCUMOCTb KpUTHUUYECKOW gedhopMauuy pa3pyLleHUs OT TeMnepaTypbl, NOBpeXaarollen 403kl
HeWTPOHHOro 0GNyYeHUs U TemnepaTypbl 0Gny4YeHUn

A4.1Tpu T < T, KpUTUYECKYIO AedbopMaLiMio paspyLUeHUs onpeaensatoT no gopmyne

e =0 - (1-f(F)) - ¥(Ppyoy): (A.11)
e W(P ) _ _Aagmg 'PHOII + Bagmg npw PHO.'I z Pth - (A12)
& Hl 2= 11 npu Pusi <Py ' '

fiF) = A, - (1—exp(-B, - F))%3; (A.13)
P,,=6415; A, = 0,53; B, = 0,117 cHa™!; T, =400 °C;
£?r — KpuTuyeckas aechopmaums paspyLleHns Npyv 0OHOOCHOM PacTSXEeHWUW ANng Heobrny4YeHHOro (MCXOOHOro CocTo-

aHus) maTepuana, €9 = 0,69;
éf — xpuTuueckas aecopmaLms Npy TPAHCKPUCTANIIMTHOM PaspyLUEHNM.
MapameTp Py, BEIMUCNAOT No dopmyne
Py = (T +273) - (¢ +Ig(1), (A.14)
rae T — Temnepartypa, °C;

c=5,15.

3HaveHun koadppuumeHToB A, B chopmyne (A.12) cnegyeT NpMHUMATL PaBHBIMU:

agin nB ing
- ansa ctanen mapok 09X18H9, 1(§X18Hg9, 12X18H9: Aagmg =1,490-10™4 B =1,956;
- ons ctann mapky 08X16H11M3: Aagfng =1,97-107% Bagmg =2,26.
A42Tpu Tz Ty, kpuTUecKyo aedopMaLlnio paspylleHns onpedensioT no dopMyne

aging

g¢= min (ef, g/, (A.15)
roe a}”‘— KpuTU4eckas geopmauns Npu MHTEPKPUCTaNIMTHOM paspyLUeHun
eft=ef - (1 ~fF) - QT - T (A-16)

QT - T,,) — napameTp, xapaKTepUayioLWiA CHIKEHWE NNAcTUYHOCTM U TPeLUMHOCTOKoCTM npu T > T, 3a cueT
peanu3auun MexaHWaMa BbICOKOTEMMEPAaTYpPHOro paauaLMoHHOTO OXpYN4YUBaHNA

QT=Ty) =1=-9Tye)  (T= T (A7)
YT he) — KOSMHULMEHT, XapakTePUSYIOLLWA TEMM CHWKEHWS MNACTUYHOCTM U TPELLMHOCTONKOCTH
YThe) =225 10-5 - The—5.34 - 1073, (A.18)

®opmyna (A.18) Mcnonb3ylT, ecnv KOHUeHTpauusa renvs, obpasylolleroca B pesynsTaTe saepHbIX peakumn
Crez 1107 ar %. Mpu Cpy, < 1 107° at. % npunumaetcs Q = 1.

A.5 Ouarpamma gedopMupoBaHMA
Ounarpamma gedopMyupoBaHMa onuckiBaeTca hopMynom

OeglF: T Togn) = [002(F. T, Togn) + A(F. T, Togy) - @@e" T Tosal] npu 6, > 6 5, (A.19)
17
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e &, = jdegq ;

AF, T, Togn) = by = by - T=by - AGG,z(F, Tosn) Npn T =200 °C; (A.20)
by =1408 MMMa; by, = 1,4 Mna ol by = 1,6 — pna cranen mapok 09X18H9, 10X18H9, 12X18H9
by =1482 MMNa; by, = 1,4 MlMa °C = by = 1,6 — pgna cranu mapku 08X16H11M3;
. 05
1 (F.T. Togn) = o,s.[%} ,

Ay = 1000 MMa.

Ecnu B pesynerate pacyeta no dopmyrne (A.20) nonydarT A < 0, To npuHumMatrot A = 0.

MpumedaHue — [py NPOBEAEHUM PACHETOB ANSA CTALMOHAPHBIX PEXMMOB HEOBXOAMMO YYUTLIBATE, YTO Te-
Kywan Temnepatypa akcnnyatauuu T coBrmagaeT ¢ TemnepaTypoin obnyvenna T ... B nepexogHeix pexumax T, g, OT-

nuyaeTcs OT TeKyLen Temneparypel akcnnyarauuu T. B aTom crny4ae npuHUmaloT, 4To T s COOTBETCTBYET Temneparype
NpeawecTBYIOLEro CTalMOHapHOTO pexuma.

18
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MpunoxeHune b
(pekomeHgyeMoe)

CTtaTuyeckas TPeWMHOCTONKOCTb
b.1 Cratuyeckast TPeLMHOCTOMKOCTL B TEPMIUHaX KPUTUYECKOTO 3HaYeHNs J-uHTerpana npu T < T, onpenensercs

no dopmyne

2/3

S
Jigans = C, o (F.T.Togn) [ 0.1+0,9-exp (0,3 F)]- 0, (S)- w(Pryoy )- 1_(_1+S) . Himm, (B.1)
e ®,(S)=(1-19,03 - S) - exp(~6,94 - SO865); (5.2)
Rpo2(F.T,T6,)+Rm (F.TT,
Oflow = pO.Z( 06n) m( Oﬁn); (B.3)

2
Ty =400 °C.
3naveHue napamvetpa C, npuHuMaetca pasHbiM 0,27 ana ocHoBHoro MeTanna u 0,19 — ana mMeTanna cBapHbIxX
LIBOB.
Pacuer ﬁpO,OZ(F’ T, Tog) v R, (F, T, Tog,,) BHINOAHSIOT cornacHo A.1 (npunoxeHue A).

Pacuet W(P,,,;) 4na ctanei mapok 09X18H9, 10X18H9, 12X18H9 1 08X16H11M3 BuinonHstoT no dopmyne (A.11)
(npunoxeHue A).

Pacuet W(Py,,) onsa ceapHbix weoB ctaner mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3 BhInonHALT no
crnegyowmMm hopmMynam:

- Ons ayCTEeHW3UPOBAHHOIQ CBAPHOrO LUBA, BLIMOMHEHHOTO C WMCMOMb30BAHUMEM CBapOMHOW MPOBOMOKWA Mapku
CB-02X17H10M2-BN nnu anektpoga mapkn A-2 (A-2T):

-A

'aging * PHo.’.’ + Ba

ging MPU By < Pyoy <8350

a
qf(PHoﬂ) =48 'exp(—z}rad, npu Py, > 8350 (5.4)
PHon —a3
1npn Pyoy < Py,

roe Auging = 8,75 - 1075; B.ging = 1,56; a1 = 1,82; a, = 1076; a3 = 9502; a, = 0,12;

- ONsi HEAYCTEHW3UPOBAHHOIO CBAPHOrO LWBA, BLINOMHEHHOTO C MCMOMbL30BaHUMEM CBApOYHOW MPOBOMOKM Mapok
CB-02X17H10M2-BW, Cs-04X17H10M2 nnu anektpogos mapok A-1 (A-1T), A-2 (A-2T), a Takke AnNa aycTeHU3NPOBaH-
HOMO CBapHOro LWBa, BbIMNOAHEHHOMO C UCMNOMb30BaHUEM CBApPO4YHOW NPOBONOKK mapkn Ce-04X17H10M2 unu anektpoga
mapku A-1 (A-1T):

-A Proy + B4 npu By, < Py <8200

aging ging

a
W2 (Pron) = 121 ‘EXP(—P < )‘*“54 npu Py, > 8200, (B.5)
Hol — 83
1npn Poy < Fip
rae Ayging = 244 - 1074 B.ging = 2.56; a1 = 0.81; a, = 725; a; = 9498; a, = 0,1.
PacyeT pagnaunoHHOro pacnyxaHus S BbINOMHAETCS COrMacHo npunoxenuto E.
B.2 Cratnyeckyto TpelwmHOCToNKOCTb Npn T = Ty, onpeaensioT no dopmyne

s =min(Jéra”S, Jént), (B.6)

roe Jit=C, 04 (F T)-10,1+0,9 - exp(-0,3 F] - QT - T,,.): (6.7)

Q(T - T,,) paccumTbiBatoT no popmyne (A.16) (npunoxetue A).

19
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MpunoxeHune B
(pekomMeHpyemMoe)

CKOPDCTI: pocTa TpelwHbl NPU UUKNMUYECKOM HarpyxeHun

B.1 CkopocTb pocTa TpeLUWHbI MpK LUKMUYECKOM Harpy>KeHu B UICXOOHOM COCTOSAHWUK Npu TemnepaTtypax ot 20 °C
0o 650 °C onpegenstoT no gopmMmyne

Ny
AK
dl Cr | ————= npu AK > AK
(W) g LHF lUR)o.zS] p th - mmiumkn, (B.1)
WCX

0 npu AK < AKy,

K .

rae R — k03 dUUMEHT acCUMMETPUK LUMKNa HarpyxeHusa, R =10
max

-ecnu R < 0, To npuHumaetca R = 0;

-ecru R > 0,95, To npuHumaetca R = 0,95;

ne=3,3;

AK = {Kmax —Kinin 11 Kpin > 0‘ (B.2)

Kiax pu Kyip <0
3HaveHne C; ANsA OCHOBHOMO MeTanna v MeTanna cBapHoro wea craneid mapok 09X18H9, 10X18H9, 12X18H9,
08X16H11M3, obnyyeHHbIX 00 NOBpexaawLwmx o3 45 cHa, onpegenaoT no opmynam:
- 0N\ OCHOBHOMO MeTanna

5,20-107° npu T <350°C

€ =15.20.10°. exp(o,342.(r—350)°'355) npu T > 350 °C' (B3)
- NS MeTanna cBapHbIX LWBOB NpK Noepexaatollen aose F He Bonee 4 cHa
5,20-107° npn T <350 °C
= 5,20-10_9-exp(0,342»(T7350)0’356) npn T > 350 °C’ B4
= AnAa MeTanna CeBapHbIX WBOB Npu nospex«:,qarou.lel?l aose F cBbille 4 cHa
1,56-107% npu T <350°C
Ce= (B.5)

1,56.1078 -exp(0,342-(T —350)0'355) npu T>350°C

B.2 CkopocTb pocTa TpeLLyHbI NpK LIMKIIMYECKOM HarpyXeHUU ¢ y4eTOM TEPMUYECKOTO CTapeHns U pagualyoHHOro
pacnyxaHusi onpefensioT no hopmMyne

dl Sw cTa ( dl J
—|= S)- 0P Py )| — , ;
(dN] 0" (S) (Prion) N, (B.6)
roe oSM(S) =[(1-ALS)) - @(S)I715; (B.7)
@R (Pon) = [P(Proy) "%
2/3
S
S)=|—— ; B.9
A (S) (H SJ (8.9)
©(S) — CHWXKeHWe KpUuTUYecKol dedopMauuni paspyLleHUs oT pachnyxaHus
®(S) = exp(-Agy, - STL,,): (B.10)
Ay, =695 ng, =067.
V(P paccumTeiBaetca no opmyne (A.11) (npunoxerue A).
B.3 3HavyeHunn AKy, paccuMTLIBaOT No hopmyne
AKy, = AK%;] -(1-0,65- R), (B.11)
roe
20
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- AnA OCHOBHOro metanna

G 3.9
0 6,14 1—( = ) npn20°C<T <550°C

10,8 , MMa-Jm; (B.12)
2,50 npr 550 °C < T < 600°C
= AnA MeTtanna cBapHbIX LLUBOB
3,85npu20°C<T <550°C
AKS = . MMa-ym; .
th {2,50npm550°csrs60000 WM (B:13)

G, — Homep (6ann) 3epHa, onpefenseMblid Ha OCHOBE TEXHUYECKWX YCMOBUNA, YKa3aHHbIX B KOHCTPYKTOPCKOW A0-
KyMeHTaumu.

®opmyna (B.12) npumeHuma ana sHaveHuin G, B amanasoHe ot 4 0o 8; ecnu G, < 4, pacyert no copmyne (B.12)

npoeoauTca npu G, = 4. Ecnu 6ann 3epHa B KOHCTPYKTOPCKOW OOKYMEHTaUWW He ykasaH, TO cregyeT npuHuMate G,
paBHbIM 8.

21
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Mpunoxenue I
(pekomMeHgyemoe)

CKOPDCTI: pPOCTa TpelWwuHbl NpU non3y4yecTtn

CkopoCTb pocTa TPeLUWHbI ANA HeobMyYeHHOTo MaTepyana onpenensioT no opmyne

dl A MM
= =AC) ., —, .
(dt]m (C) = (r.1)

roe A,nn, — KOHCTaHTbl Marepuana (3Ha4eHWs KOHCTaHT Ans OCHOBHOMO METanna v MeTanna CBapHoro Lusa cranem
mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3 cranu mapku 07X12HM®E npueeneHbl B Tabnu-
ue 1),

| — AnuHa TpeLuHbl, MM;
t — Bpems, 4;
C* — KOHTYPHbI UHTErparn, onpegensemslii No opmyne

i « au;
C =||Wn,-oc;n,—L |ds, r.2
‘1‘( 1 if ;ax1] ( )

rae [ — KpWBOMWHEWHBIA KOHTYP, HAYMHAIOLWMIACA Ha ogHoM Bepery TpeLUHEl 1 3akaHuYMBaloLWmiica Ha gpyrom Gepery
TPELUMHBI, MO KOTOPOMY BEAeTCH MHTErpUpoBaHUE;

g
* B :
W = '[ ImndEmn;

0
. du; }
U; = — - — CKOPOCTb NepemMeLeHms B HanpaBneHuy x;
Xq, X, — OeKapToBble KOOpAWHATHI;
n; — KOMMOHEHTA eUHWNYHOrO BEKTOPA, NEPNEHANKYNAPHOIO K aNeMeHTy ds;

ds — anemeHT koHTypa [;
Gy — KOMMOHEHTBI TEH30P@ HaMPSKEHMIA,;
£ s Ej; — KOMMOHEHTLI TEH30pa ckopocTen AedopmMauunin Non3yyecTu.

Ta6nunua 1 — 3Ha4yeHna koapPUUNMEHTOB A, 1 11, ANA OCHOBHOTO MeTanna 1 metansia CBapHOro Wea cTanei mapok
09X18H9, 10X18H9, 12X18H9, 08X16H11M3, 07X12HM®E

n.-1
Temnepatypa, °C A, [l) -MMa™"™ n,
MM
450 < T<600 5,8 - 1072 0,81

ctane mapkn 07 X12HM®bE

450 < T =600 2,0-107" 0,9

3HaveHve C* MoxeT BbiTb paccyMTaHo Mo YNpoLeHHOW dpopMyne

c' =1073.K2. Crer  MlMa-Mm
Oref H

; (r.3)

rae K — KWH I-ro poga, MMa - JJ;
G,of — PEEpPEHCHOE HanpsikeHWe, onpenensemoe B cootBeTcTBUM ¢ TOCT P 59115.10—2021 (npunoxenne K),
MMa;
£,of — CKOPOCTb MON3y4ecTv Heobry4YeHHoro matepwana, paccuuTbiBaemas cornacHo [1.2 (npunoxenve 1) npu
%q = e Geq = Orepr 4
Pacuet £,.; npn TemnepaTtypax, He ykasaHHbix B Tabnuue .1, nposoasaT no dopmyne (0.12) (npunoxenve L), rae
BMECTO éeq NOACTaBNAT & ¢
CkopocTb pocTa TpeLyHbl NMpY Non3syvecTy nog AeicTBUeM HEMTPOHHOIo 0BnyyYeHns onpeaensioT no dopmyne

al dl
(), oo (2]
dt obn dt ucx
22
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rOCT P 59115.12—2021

roe w, U 0, — napamMmeTpbl, yBeENM4MBaLMe CKOPOCTb POCTa TPELLUWHbBI NPU NON3Y4ECTU 3a CHET Oﬁ]‘lyHEHMH,
dF
U.).]=1+8-10~4'k1'y. (I'S)

@, =1+k, (0,22 - F)o. (r'6)

3HadeHune k; paccHUTbIBaOT Mo chopmynam:
- ans ctaner mapok 09X18H9, 10X18H9, 12X18H9

k,=1188-3,97-T+ 3,34.103 .72, L,

cHa’ (r.7)
- Ans ctanu Mapku 08X16H11M3
k;=1294-4,26.T + 3,52.1073.72, cha r8)
3HaveHuna k, n N, paccUnTLIBAIOT No opMynam:
- ansa ctanen mapok 09X18H9, 10X18H9, 12X18H9
k,=272-85-102-T+7,06-10° T, n,=1,362-172-10-T; (r:9)
- ansi ctany Mapku 08X16H11M3
k,=242;n,=102-1,079 1073 T. (r.10)

®opmynel (I'5) n (I.8) cnpaBeanvebl AnA aManasoHa TemnepaTyp ot 450 °C go 600 °C, gManaszoHa CKOpoCTel Ha-
6opa nospexaatowen gosbl ot 0 go 1 cHa/rog 1 guanasoHa nospexaatowmx 0o3 ot 0 go 45 cHa.
Ecnu 450 °C < T < 500 °C, To pacyeT no dopmynam (I.5) n (I.6) npooautes npu T = 500 °C.

23
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rOCT P 59115.12—2021

Mpunoxexwe [
(pekomeHpyemoe)

CKDpOCTb nonsy4yecTtu

[0.1 B HacToSALLEM NPUMOXEHWUW MPUMEHEHEI CreayIoLLWME AOMONHUTENBHbIE 0603HAYEHWA:

8‘;‘;,- — KOMMOHEHTHI TeH30pa AedopmMaLMin Mon3y4yecTu;

ds;} — NpypaLLeHns KOMNOHEHT TeH30pa AeopmMauuid Non3y4ecTu;

i?j — KOMMOHEHTbI TEH30pa CKopocTel AethopMaluii nonsyqectu, 4 ';

gq — WHTEHCUBHOCTE AechopMaLi NON3yYecTy MaTepuana B MCXOAHOM COCTOSHMM, Y™ !;

dt — nNpupalleHue BpeMEHH, Y;

Gjj — KOMNOHEeHTLI TeH3opa HanpsekeHun, MMa;

[—”y* KOMMOHEHTLI AeBMaTopa akTUBHLIX HanpsikeHuid, MINa;

Beq — WHTEHCMBHOCTb aKTUBHbLIX HanpsxeHui, MMa;

§jj— KOMMOHEHTLI ieBnaTopa AeNCTBATENBHOTO Hanpsxerus, MMa;

Pjj — KOMMOHEHTEI MUKPOHAMNPSHKEHS, MMa;

5,1- — cumeon KpoHekepa;

©,, — MMApoCTaTUYecKas KOMNOHeHTa TeHsopa Hanpsxenui, Mla;

Ggq — VHTEHCUBHOCTL OelCTBUTENbHBLIX HanpsekeHuid, MlMa;

Kg — KO3((PULIMEHT YCKOPEHMA CKOPOCTM NOMN3y4ecTy npu o0bryyeHnm;

T, — abcontoTHas Temneparypa, K;

T — TemnepaTtypa, °C.

[.2 [Ina onncanusa TepMOakTMBUPOBAHHOW nonaydectu (T = T,) UCNOnNb3yloT Crieaylowee ypaBHeHMe TeOpUK Nonay-
YECTWU C aHN3OTPOMHBLIM YNPOYHEHWEM

3 Bjj
dej = S&gq —dt, (8.1)
Iy o q Beq
2
rme oq = 35050 (n.2)
def
& = d_tf; (0.3)
3
Beg = \’Eﬁ{if’fj; (0.4)
SJ:,- = Gl“f—' SU . Gm; ('D'B)
5.
O, = 3 8.7)
3 & Bi
iy =3 A~ A
g e
Ofow)-0r (2] @9

[3
Ceq = 475 %1% (0.10)

MHTEHCUMBHOCTL CKOpPOCTH ,u,ecbopmaumm non3y4yecTtu cBA3aHa C MHTEHCUBHOCTbIO aKTUBHOIO HanpAXeHunA cbopmynoﬁ

§§q=ﬂ{ii;y= gl (0.11)

3Ha4YeHUs1 KOHCTaHT Av C1, ), n, ONpefensioTcA B COOTBETCTBUM C [OCT P 59115.10—2021 (npunoxeHue E,
nyHKT E.6).

CkopocTb TEPMOAKTUBMPYEMOW nonadydectu Ana ctaner mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3 npu
HENTPOHHOM 0BNyYeHMM onpenensaloT no opmMyne

EL)=ke, <, U (0.12)
24
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R_, — yHWBepcanbHas rasoeas NOCTOAHHAA, Rg = 8,314 x/(K - monb);
Qp = 7,75 - 10* [x/mons;
@, = 0,486 cHaly;
Gy = 100 MlMa.
KoHctantel A4, Cy, Q, n, ana ctanei mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3 n 07X12HM®E B ncxon-
HOM COCTOSIHMM MPU pa3nuUyHbIX TEMNepaTypax NnpueedeHsl B Tabnuue [.1.

Tabnuuya [.1 — 3Ha4yeHMs KOHCTaHTbI B YPaBHEHMAX CKOPOCTKU Nonay4vecTun ansa ctanei mapok 09X18H9, 10X18H9,
12X18H9, 08X16H11M3 B McxogHOM COCTOAHUM

Temnepartypa, K (°C) Ay u? Q n C, a

c

Cranb mapok 09X18H9, 10X18H9, 12X18H9

773 (500) 4,03 - 108 2,03- 1078 13,5 2,52 - 1077 6,26 - 10711
823 (550) 852,0 4,35.10727 10,2 1,5 10725 4,4-1078
873 (600) 710,0 6,23 - 10722 8,2 7,62 - 10720 2,70 - 1078

Crane mapku 08X16H11M3

773 (500) 3,45 - 103 2,48 -107? 13.8 6,41-1078 1,86 - 10711
823 (550) 1,35 - 103 1,14 - 1078 12,5 8,30 - 1077 6,17 - 10710
873 (600) 820,0 5,54 - 1077 11,2 7,13-107° 8,70 - 1078

Ctane mapku 07X12HM®E

723 (450) 7.61-103 3,67 - 10710 15,2 1,75 - 10713 2,30 - 107"
773 (500) 5,46 - 103 9,56 - 10711 12,4 5,40 - 1079 9,90 - 10713
823 (550) 3,79 - 103 3,61-1077 9,95 1,99 - 1075 5,26 - 1079
873 (600) 2,99 - 108 4,91-107° 7.68 3,10 - 1073 1,04 - 1078

CKopocTb Non3y4yecTy Npyu TemnepaType OTNUYHOKW OT yKasaHHoW B Tabnuue [0.1 B uHTepeane Temnepatyp oT 773 K
(500 °C) no 873 K (600 °C) onpegenstoT no cdopmyne

c c éng (Taz_Ta”‘Tax
E.-eqx = E.-eq1 P ; (4.13)
E;eq'1
roe igqx — CKOpOCTb nonayvectu npu temneparype T, (T > T, > Ty):
Tox Taq: Top — abconioTHele Temnepartypel B rpagycax K;
§gq1; @ng — CKOPOCTM MOM3y4yecTu, paccymtaHHble no opmyne ([.11) B COOTBETCTBMK C NapamMeTpamMu, yKasaH-
Hbimun B Tabrvue [1.1, npu Temnepatypax T, v T, COOTBETCTBEHHO.

MpumeyvyaHune — Popmyna ([0.13) npumeHsaeTcs OANa matepuvana B MCXOQHOM COCTOsSIHUMK. [1na onpegeneHuns
CKOpOCTUK nonaydectu Ana obnyyaemoro matepuana 3HadeHue CKopocTu, nonydyexnHoe no cdopmyne (O.13), ymHoxaeTtcs
Ha KO3PUUMEHT Kg,.

[.3 CkopocCTb NON3y4yecTy, UCNIONb3yeMasi MpW pacyeTe penakcaluy HanpskeHui, onpenenstoT no dhopmyne

"J (0.14)

G,

Op

E.ugq =8 [
roe og = 100 Mlla.

KoHcTaHThl @, 1 11, Ana ctanein mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3 1 07X12HM®PE npu pasnuyHbix
Temnepatypax npveegeHsl B Tabnuue [.1.
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rOCT P 59115.12—2021

Mpunoxexue E
(pekomeHpyemoe)

PagwauvoHHoe pacnyxaHue

E.1 PagraunoHHoe pacnyxaHue npu 3agaHHoM YPOBHE HaNPSKEHWUI O 4 PACCHUTLIBAOT N0 dhopmyne
S=8, " f(o),
roe f(c ) — PyHKUMS y4eTa BNUAHUA HaNpsikeHWs Ha pacnyxaHue;
1+P Gy P 1+P -0y >0
f(ceff ) = { o 9 :
Oge=(1-M) " 0y + N " Oy
S
Gy = —,
m3
P=8,0-10"3MMNa™";n =0,15;

Ompu1+P .o <0

fo — KOMMNOHEHTbI TEH30pa Hal'lpﬂ)KEHMl;I]

Ggq — VHTEHCUBHOCTb HanpsKeHW, paccymTbiBaemas no copmyne (4.10).

(E.2)
(E.3)

(E-4)

E.2 TemnepatypHO-0030Bas 3aBUCUMOCTE CBOGOAHOIO paguaLMoHHOMo pacnyxXaHus paccYUTLIBaOT No dhopMynam:

- onga ctanei mapok 09X18H9, 10X18H9, 12X18H9

CTpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-59115.12-2021

Sg=c Fv-exp[—(T g, — T,,)°], (E.5)
rae ¢=1,63 - 104 cHa™; n,=1,88;r=1,1-1074°C™2, T =470 °C;
- ana ctany mapkm 08X16H11M3
n 2
cp1-F 'EXp[_r‘l'(Tuﬁn ~Traxct) ] npu Togn < Tir
Sy = ; , (E.B)
cp2-F" ‘eXp[_rZ'(Toﬁn ~ T ] npy Tosn > Tyir
roe cps =98 - 102 cHa™ ry =2,3- 1074 °C™2; T .4 = 470 °C;
Cpp=96-100cHa™r,=1,5-1074°C% T, . =565 °C;
n=1,88; T =513 °C.
MpumMmeyaHue — PacyeT paguauMoHHOrO pacnyxaHus NpoBOAAT, ECNK BennyuHa S, paccyMTaHHas no gop-
mynam (E.5) u (E.6), npeebiwaer 1,0 - 1074,
26
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FOCT P 59115.12—2021
Bubnuorpadcun

[1] PepepanbHbie HOpMbI M NpaBuna MpaBuna yctponcTea 1 BesonacHon akcnnyaTtauuv obopygoeaHus n Tpybo-
B 0BnacTv MCnonb30BaHUSA aTOMHOW  MPOBOAOB aTOMHbIX 9HEPreTUYecKux YyCTaHOBOK
aHeprumn HIM-089-15

[2] ®epepanbHbie HOPMbI U NpaBuna [MpaBuna KOHTPOMsi OCHOBHOMO MeTarna, CBapHbIX COeUHEHWUA 1 HannaeneH-
B 0BrnacTu UCNoMNb30BaHUA aTOMHOW  HblX NOBEPXHOCTEW NPU aKkcnnyaTauun obopyaoBaHust, Tpy0onpoBoaoB 1 ApY-
aHepruun HIM-084-15 rMX 3NIEMEHTOB aTOMHbIX CTaHLWIA
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