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Mpeancnoeue

1 PASPABOTAH ®epepanbHbiM rocydapcTBEHHBIM YHUTAPHBIM npeanpuatueM «LleHTpanbHbIn Ha-
YYHO-UCCNeAoBaTeNnbCKUA MHCTUTYT KOHCTPYKUMOHHBIX MaTepuanoB «lpometen» um. W.B. lopeiHuHa Ha-
LMoHarnbHoro uccrnegosaTenbckoro ueHtpa «KypyaTtoBckuin nHcTutyT» (HUL, «KypyaTtoBCKMIA MHCTUTYT» —
LIHWI KM «lMpomeTein»)

2 BHECEH TexHnuyecknm KoMUTETOM No cTaHgapTuiauum TK 322 «AToOMHasa TexHuUKa»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom ®enepanbHOro areHTCTBA MO TEXHUYECKOMY
perynuposaHuio u metponoriun ot 20 oktabps 2021 r. Ne 1173-cT

4 BBE[OEH BIMEPBbIE

5 (De,qepaanoe areHTCTBO MO TeXHU4YeCKOMY perynupoBaH1MK M MeTpOnorMn He HeCceT OTBETCTBEHHO-
CTK 32 NATEeHTHYK YUCTOTY HAcToAllero ctaHgapTa. MaTteHTOoOONagaTens MOXET 3afBUTbL O CBOMX npaBsax u
HanpaeuTb B PefepanbHOe areHTCTBO MNo TeXHUYeCKOMY perynmpoBaHuo 1 MeTponorun aprymeHTupoesaHHoe
npeanoxeHne 0 BHECEHWW B HACTOALLWMIA CTaHOapT Nonpaekm AnA yKazaHua WHpopMaL MK O HarNU4YMn B CTaH-
aaprte 00BLEKTOB NaTEHTHOIo npaea v I'IaTEHT006J'Ia,ElaTeﬂe

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeneHbl 8 cmambse 26 @edepanbHOz0 3aKoHa
om 29 uroHsa 2015 2. Ne 162-03 «0O cmandapmu3sauyuu e Pocculickol ®@edepayuu». VMHgopmayus ob us3-
MeHeHUSX K HacmosuweMy cmaHdapmy nybriukyemcs 8 exez00HOM (10 COCMOSHUK Ha 1 AHeaps meKyuwieao
200a) uHghopmayUOHHOM ykazamene «HayuoHansHsle cmandapmei», a oguyuansHbil 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 8blNycKke eXeMecayHo20 UHEOPMayUOoHHO20 ykaszamesns «HayuoHanbHble
cmaHOapmbl». Coomesemcemayou,as UHGopmayus, yeedoMeHUe U MeKcmbl pa3Mewalomcs makxe 6 UH-
hopmalUoHHOU cucmeme obLeao nob308aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemea no
MexHUYecKOMy peaynupoeaHuro U Memponoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© OdopmneHue. ®IeBY «PCT», 2021

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH 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 APYTrMMU CTaHOapTaMK, BXOAALWLMMKM B KOMNIEKC CTaHOapToB,
pernamMmeHTupyrLwmnx obocHoBaHue MPOYHOCTHU OSODyQOBaHVIFI n pr60]’IpOBO,EI,OB dTOMHbBIX 3HEpPreTu4ecKmnx
YCTaHOBOK.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

OBOCHOBAHUE NMPOYHOCTU OBOPYOOBAHUA U TPYBOMNPOBOOOB
ATOMHbIX 3HEPTETUYECKUX YCTAHOBOK

YTO4YHEeHHLIN I'IOBEpD'-IHbII:I pac4yeT Ha CTagun NPOoeKTUpOoBaHUA

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

Data BeepeHuna — 2022—01—01

1 O6nacTb npUMeHeHus

1.1 HacTosawwmi cTangapT ycTaHaenveaeT TpeboBaHWsa K MPOBEAEHWI0 YTOYHEHHBIX MOBEPOYHbIX pac-
YEeTOB Ha NMpoYHOCTbL 0bopyaoBaHWs U TPyDONPOBOAOB aTOMHbLIX 3HEPreTMYECKUX YCTAHOBOK Ha CTaguu npo-
eKTWUPOBaHMWsl, HA KOTOpble pacrnpocTpaHaeTca AelncTBue efepanbHbix HOpM 1 npasun [1].

1.2 Hactosiwuin ctaHgapt cnegyet npuMmeHaTb coBMecTHo ¢ TOCT P 59115.9 ona obopynosaHua v Tpy-
fonpoBoOoB, KOTOpbIE NoABepraTcs 0bnyveHuto oo dnweHca He Bonee 1 - 1022 HeiiTp-M™2 ANs MaTepuanos
heppuTHOro knacca 1 He Gonee 2 - 1025 HeltTp-M ™2 ona MaTepuarnos aycteHuTHoro knacca npu £ 20,1 MaB.

2 HopmaTuBHbIE CCbINKU

B HacToAlwemM cTaHgapTe MCnonb30BaHbl HOPMaTUBHbBIE CChIMKW Ha CnefyloLlMe cTaHgapThl:

FMOCT P 59115.1 OBGocHoBaHne npoYHocTH 06opydoBaHns u TpybonpoBO4OB aTOMHbIX 3HEPreTU4eCcKuX
YCTaHOBOK. TEPMUHbI U ONpeaeneHust

FOCT P 59115.2 O6ocHoBaHuWe npo4HocTu obopyaoBaHMa U TpyBonpoBOgoOB aTOMHbLIX 3HEPreTUYECKNX
ycTaHoBoK. Mogynbe ynpyrocTu, TeMnepaTtypHblid KO3 dUUNEHT NMHEMHOro pacluMpeHus, koadduuneHT ly-
accoHa, Mogynb caBura

FOCT P 59115.3 OBocHoBaHWe npo4YHoCcTU 0bopyaoBaHMA U TpyBoNpoBO4OR aTOMHLIX 3HEPreTUYeCKNX
ycTaHoBoK. KpaTKoBpeMeHHble MeXaHWYeckMe CBOMCTBA KOHCTPYKLNOHHBIX MaTepuanos

FOCT P 59115.4—2021 ObocHoBaHWe nNpo4HOCTM 0bopyaoBaHus n TpybonpoBOOOB aTOMHbLIX 3Hepre-
TMYECKNX YCTAaHOBOK. [nMTenbHble MexaHn4eckme CBONCTBA KOHCTPYKLMOHHbIX MaTepuarnos

FOCT P 59115.5 O6ocHoBaHue npo4HocTu obopyaoBaHMa U TpybonpoBOgOB aTOMHbLIX 3HEPreTUYECKNX
yCTaHOBOK. PacueTHbie XapakTePUCTUKA LIMKMUYECKON U ANUTENBHOW LWMKNUYECKOR MPOYHOCTU KOHCTPYKLIMOH-
HbIX MaTepuanoe

FOCT P 59115.6 ObBocHoBaHWe Npo4HoCcTU 0bopyaoBaHMA U TpyBONpoOBOOOB AaTOMHbLIX 3HEPreTUYEeCKNX
ycTaHoBok. MeTogbl onpegeneHnsi XxapakTepucTUK TPELLMHOCTOMKOCTN KOHCTPYKLUWOHHBIX MaTepnanos

FOCT P 59115.8 O6ocHoBaHue npo4HocTu obopyaoBaHMa U TpyBonpoBOgOB aTOMHbLIX 3HEPreTUYECKNX
ycTaHoBoK. PacyeT no BbiBopy OCHOBHBIX pa3aMepoB

FMOCT P 59115.9—2021 OGocHoBaHWe NpPoYHOCTWM 0BopyaoBaHUs 1 TpyBONpoOBOAOB aTOMHbLIX 3Hepre-
TMYECKUX YCTaHOBOK. [MOBEpOYHLIA pacyeT Ha NPOYHOCTb

FOCT P 59115.14 O6ocHoBaHWe NpoYHOCTM 0BopydoBaHMA U TpyDOONpPOBOOOB aTOMHbLIX 3HepreTude-
CKMX YCTAHOBOK. PacyeT Ha conpoTMBNEHNE XPYNKOMY paspyLUeHU0 Kopryca BO4O-BOAAHOIO 3HEPreTU4ecKo-
ro peakTopa

M punMedYyaHne — I'Ipw nornb30BaHWKM HACTOAWKMM CTaHOapTOM Ll,eJ'IECOOGpaSHO NMPOBEPUTDb ,ﬂeﬁCTBHe CCbINnoY-
HbIX CTaHOapTOB B MHdJOpMaLI,VIOHHOﬁ cucrteme 06u.|ero Nnone30BaHnA — Ha OCbMLl,VlaJ'IbHOM canTe dJe,qepaanoro areHT-
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CTBa MO TEXHUYECKOMY PEryriMpoBaHWio U METPOMOTMA B CETU MIHTEPHET UMK MO eXerogHoMy MH(OPMaLMOHHOMY yKasa-
Teno «HauuoHanbHele CTaHAApPTLI», KOTOPLIA ONyBrMKoBaH MO COCTOSHMIO Ha 1 siHBapsA TeKyLIEero roga, U no BbINyckam
eXeMecauYHoro MHOPMAaLIMOHHOTO yKa3aTens «HauuoHansHble CTaHAapThi» 3a TeKyLUWiA roa. Ecnu 3aMeHeH CChINOYHbIN
CTaHOapT, Ha KOTOPLIM AaHa HeaTUPOBaHHAs CChINKa, TO PEKOMEHOYETCS UCTMOoNb30BaTh AEUCTBYIOLLYID BEPCUID 3TOMO
CTaH4apTa C YY4ETOM BCEX BHECEHHbIX B AaHHYI BEPCHI0 M3MEHeHWi. Ecnn 3aMeHeH CCbINoYHbIA CTaHAapT, Ha KOTOPbIN
JaHa [aTUpOBaHHas CCbiNka, TO PEKOMEHAYETCH MCMONb30BaTh BEPCMIO 3TOMO CTaHAapTa C yKasaHHbIM BbILLE FOAOM yT-
BepxXaeHus (NpuHsaTKs). Ecnv nocne yTBepXOeHWs HacTosLero CTaH4apTa B CCbINOMHBIA CTAHZApT, Ha KOTOpbIid AaHa
[aTpOBaHHAsA CChINKa, BHECEHO M3MEHEHWe, 3aTparBaiolLiee NoNoXeHWe, Ha KOTOPOE AaHa CCbINka, TO 3TO NOMOXEHNE
pPEKOMEHOYETCA NPUMEHHATE Be3 y4eTa 4aHHOro UaMeHeHus. Ecnu cebinodHbIn cTaHgapT oTMeHeH 6e3 3aMeHbl, To Nomno-
XKEHWE, B KOTOPOM [aHa CChINKa Ha HEro, PEKOMEHAYETCH NMPUMEHHATE B YacTU, HE 3aTParvBaloLLei 3Ty CChInky.

3 TepmMuHbI U onpegeneHus

B HacTosiLem cTaHaapTe npumeHeHbl TepMuHbl no MOCT P 59115.1, TOCT P 59115.2, TOCT P 59115.3,
MOCT P 59115.4, TOCT P 59115.6 n FOCT P 59115.9, a Takke crnegyroliMe TEPMUHBI C COOTBETCTBYHOLLUMMU
onpeneneHnsiMu:

3.1 BTOpMYHaA Harpyska: Harpyaka Ha anemeHT, obycrnoBneHHas u3nMYeckMMM BO3O0ENCTBUSIMM,
NPUBOOSLLMMU K CAMOYPaBHOBELLEHHbBIM NMOMSM HanpsKeHWid (OCTATOYHbIE CBAPOYHbIE HAMPSXKEHMA, TEMME-
paTypHbIe HanpsHKeHUs, HanpskeHWs, 00ycroBneHHble pagnaLMoHHBIM pacnyxaH1uem).

3.2 pechopmaumnsa nonsyvectu: Heobpatumas gedopmauusi, BO3HMKaKOLWan B MaTepuane nog geun-
CTBMEM HanpsiKeHWs1 B YCNOBMSAX NOM3Y4ecTu C Te4eHWeM BPEMEHMN.

3.3 kpuTuueckoe cobbiTue: CobbITUe, KOTOPOE MOXET MPUBECTU K CHIDKEHWID MPOYHOCTU UMK Hapy-
LU@HWI0 MPOYHOCTK, NMBO K HEAOMYCTUMOMY U3MEHEHUIO Pa3MepOoB 3NEeMEHTA (KOMMOHEHTA).

Mpumevyanne — Kputudeckum cobeiTvem asnsetca noboe cobbiTe U3 cneayoLwero nepeyHs: 3apoxaeHue
TpeLlWMHbl NPpWU CTaTU4ECKOM HarpyXeHun B YCrNOBUAX NMON3y4vecTHn, 3apoxageHue TpelwHbl NpyU UMKITMYeCKOM HarpyxeHun
B YCNOBKUAX B3aUMOOENCTBUSA non3y4yecT WU yCTanocT, 3apoxeHWe TpellWHbl B pe3ynbrare OOCTUXXeHUA npe,qeanoﬁ
BENUYUHbLI HAKOMMEeHHOW O,D,HOCTOpOHHeﬁ ,qeq:)opmaunm npu TepMOLUMKIMAYECKOM Harpy>xeHuu, HecTabuneHoe pa3BuTHe
TpelWHbl, noTepa Hecyu.l,eﬁ CcnocoBHOCTU, JOCTMKEHME npegenbHbIX U3MEHEHWI pasMepoB anemMeHTa (KDMHOHeHTa).

3.4 kpuTudeckoe cobbiTve «3apoXaeHWe TPeLWwMUHbI NPU CTaTUH4ECKOM HarpyXeHUu B YCrOBUAX
nonsy4vectu»: CoCTosAHWE 3neMeHTa (KOMMOHEHTA), NPW KOTOPOM B KakoW-nubo ero 3oHe NepecTarnT BhINoI-
HATBLCA YCMOBUA NPOYHOCTY MO KPUTEPUIO 3aPOXOEHNS TPELLMHBLI MO MEeXaHW3My NoMn3y4yecTu.

3.5 KkpuTUyeckoe cobbiTUe «3apoXaeHue TPEeLWUHbI NPYU LUKNMYECKOM HarpyXeHUuM B yCIOBM-
AX B3aUMOOEWCTBUA NMOMN3y4YecTu U yctanoctu»: COCTOAHME 3rnemMeHTa (KOMMOHEHTa), Mpu KOTOPOM B
Kakon-nubo ero 30He NepecTatrT BbIMOMHATLCA YCIOBWS MPOYHOCTU MO KPUTEPUID 3apOXAEHUSA TPeLUuHbI
Nno MexaHW3my, XapakTepu3ayloleMycs B3auMHbIM YCKOPEHUEM HaKOoMMeHus NoBpexOeHUA NpKU ycTanocTu
W NOM3y4yecTu.

3.6 KpuTUYeckoe cobbiTe «3apoxaeHue TpelWWHbI B pe3ynbTaTe AOCTUXEHWA NpeAenbHON
BeNW4MHbl HAaKOMNMEeHHOW OOHOCTOPOHHEW gechopmMauun Npu TEPMOLMKNMYECKOM HarpyxeHuu»: Co-
CTOAIHME 3nemMeHTa (KOMMOHEHTA), MPY KOTOPOM B Kakon-nubo ero 30He NepecTarT BbINOMHATLCA YCIOBUA
NMPOYHOCTH MO KPUTEPUIO 3apOXOeHWs TPeLLMHbl NPYU OQHOCTOPOHHEM HakonneHun gedopmaunn npyu Tepmo-
LUKITMYECKOM Harpy eHun.

3.7 kpuTudeckoe cobbiTe «HecTabunbHoe pa3zBuTUE TpewWwUHbI»: COCTOAHWE 3rneMeHTa (KoMMo-
HeHTa), Koraa B kakoi-rnubo ero 3o0He B NpoLlecce SKcnnyaTalumy NpoucXoanT HecTabunbHoe, T. e. He Tpebyto-
Liee yBeNMYeHUs Harpyskn, pasBuTne UMELLENcs B 3TON 30HE TPELLWHbI.

3.8 KpuTu4eckoe cobbiTue «lMoTeps Hecylwen cnocobHocTu»: CocToAHWE aneMeHTa (KOMMOHEH-
Ta), NpY KOTOPOM €ero ganbHellwee gedopMUpoBaHME NPOMCXOAWNT 6e3 JOMONHUTENBHOIO HarpyXeHus.

3.9 kpuTuueckoe cobbiTe «[locTMXKeHMe npedenbHbIX WM3MeHEeHUWA pa3mMepoB»: [OCTUMXKeHWe
3NeMeHTOM (KOMMOHEHTOM) B Mpouecce 3KCnryaTauuMm Takoro U3MeHeHUsl ero pa3mepoB, NpyU KOTOPOM Ha-
pyLiaetcsa HopMansHoe OYHKLWOHMPOBAHWE 3TOMO M (UIM) COCeAHUX 3MTEMEHTOB (KOMMOHEHTORB).

3.10 nnacTtuyeckas gechopmauunna: Heobpatumas gedopmalys, Bbi3BaHHAA HanpsiKeHueM npu npe-
BbILLEHWW Npeaena TEKYYECTU U ONpefensieMasi Ha OCHOBE TEOPUW NNACTUYHOCTHU.

3.11 noBpexpgarwwan gosa: MHrterpanoHan xapakTepucTuKa, oTpaxarwllas cTeneHb paguaunoHHOro
NnoBpeXaeHnsa MmeTanna, onpegensemMas Kak HakonneHHoe 3a onpegeneHHoe BpeMs YUCIO CMeLLeHMA Kaxao-
ro atoMa KpucTannuyeckol peLleTky nof 0eACTBMEM HEATPOHHOTO U raMmMa-uanyyeHus.
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n punMeyvyaHune — I'Ioapem,u,arou.l,aﬂ [003a 3aBUCKUT OT CneKTpa MOHU3UPYLWEro nanyv4eHms, BpemMeHn O6J'Iy‘le-
HWA, YnCcna aTOMOB B eAUHULE 0Bbema, CeHEHUA CTONKHOBEHWIA, BbI3LIBAKOLLNX CMELLEHUS.

3.12 pacyet B ynpyron nocrtaHoBke: PacyeT no onpefeneHWo HanpsiKeHHo-4edopMUpOBaHHOMO
COCTOSIHWS 3NlemMeHTa (KOMMOHEHTA) B NPeanonoXeHnn ynpyroro NnoBefeHUs Matepuana Ha OCHOBE TEopuK
yMNpyrocTu.

3.13 pac4eT B BA3KOYyNpyroi noctaHoBKe: PacyeT Mo onpegeneHuio HanpseHHo-4edopMUpoBaH-
HOro COCTOSIHUSA anemMeHTa (KOMNOHeHTa) B MpednonoXeHn BA3KOYNPYyroro noBedeHnsa Mareprana Ha OCHOBe
TEOPUN YNPYrocTH U MOM3y4YecTu.

3.14 pacueT B ynpyro-BA3KonnacTU4ecKon NocTaHoBKe: PacyeTt no onpegeneHunio HanpskeHHo-ae-
POPMUPOBAHHOIO COCTOAHUA 3MEMEHTa (KOMMOHEHTA) B NpeanoNoXeHuu ynpyro-Bs3KonnacTu4eckoro nose-
OeHua maTtepuarna Ha OCHOBE TEOPWIA YNPYrocTH, MON3y4ecT 1 NNacTUYHOCTH.

3.15 pac4yeTHbIN AedpekT: [edekT B Buae TpellMHbl (MONyannunTUYeCcKon Unv YeTBepTh annunTuye-
CKOI (popMbl) C 334aHHBIMK pa3MepamMu Noyocei, pacnonoXeHUeM U opueHTauuen, NocTynMpyemblid B pac-
cMaTpuBaeMoM 3rieMeHTe (KOMNOHEHTe) C Uenbio pacyeTa Ha HecTabuneHoe pasBuTUE TPELLVHbI U MOTEPHD
HecyLleln cnocobHOCTY, B TOM YKCIe C y4eTOM CTabunsHOro pocta TPeLnH.

3.16 pacuyeTHasa Mmogenb, pacyemHas cxema: Voeanu3MpoBaHHOE ONMCaHWE KOMIMOHEeHTAa, UCMNomnb3ye-
MOe 1A pacyeTa Ha NpoYHOCTb oBopynoBaHua 1 TpyBONpoBOAOB M y4YUThIBaKOLLEE peany3ayoLLyocsa Npu 3KC-
nnyatauum COBOKYMHOCTbE MapaMeTpoB HarpyxXeHus (3Ha4yeHus MeXaHW4YecKUX Harpysok, TemnepaTyp, A03bl
paguauMoHHoro obrnyYeHust, KONMYECTBO LIMKIOB HarpyeHus u T. A.), reOMeTPU0 1 TpaHUYHbIE YCMOBUS.

3.17 pedpepeHcHoe HanpsxkeHue: O deKTUBHOE HANpsbKeHWe, JENCTBYOLLEe B KOMMOHEHTE C Tpe-
LWWMHOW M OTpaKalollee CTeNeHb HarpyKeHHOCTN KOMMOHEHTa BMNNOTb 40 NOTEPUW ero HecyLen cnocobHocTu.

4 CokpaweHuns n o0bo3Ha4yeHuA

4.1 CokpaweHus

B HacTofwWweM cTaHOapTe NpUMEeHeHb! Criedylol e COKpaleHus:
ADY — aToMHa#da aHepreTMyecKkasl yCTaHOBKa,

MO — ronoeHasa maTepnanoBefUYeckas OpraHu3auns;

KNH — koadh oM MEHT MHTEHCUBHOCTM HaNpPsKeHWN;

MB® — meTopq, BecoBbIx (hyHKLUWNA;

HOC — HanpskeHHO-AehOpMMUPOBaHHOE COCTOSIHUE;

HHY3 — HapyleHne HopMankeHbBIX YCIOBWUIA 3KCIMyaTauuu;
HY3 — HopmankbHbIe YCNOBMA 3KcnnyaTauumu,

H3K — HepaspywarLwmii skcnnyaTauMoHHbIA KOHTPOrb.

4.2 O6o3Ha4YeHuns

4.2.1 TeomeTpuyecKne napameTpbl:

a, c — pasmepbl Manoi 1 6onbLIOW MOMYyOCK pacveTHOM TPELLMHbI, MM;

g, Co — HavarnbHble pasmMepbl Manoi n GonbLIOK NONyoCk PacHETHOW TPELIWHbI, MM,

lp — MaKkcumarnbHO BO3MOXHbLIM pasmep AedekTa TeXHOMOrM4Yeckoro MPOVCXOXOAEHWA (B CBapHOM
LwiBe), MM;

ap, Gy — PasMepbl Mofyocei pacyeTHOW TPELWMHbI MOCMNe Harpy}eHus nocneaHUM LMKINoM B paccma-
TpYMBaeMoMm nepuoae akcnnyaraunm, Mu;

a,, C,— pasmepbl NoNyocei pacyeTHOW TPELLMHbI Ha KOHEL paccMaTprBaeMoro neproga akcnnyaralum
B YCINOBUAX MOMN3y4ecTu, MM;

a . Cy — Pasmepbl Nonyocel pacyeTHON TPELLKMHbI, Pa3BUTHE KOTOPOro NPOMCXOAUT NPU ANUTENEHOM
(Mo MexaHuamy Nonay4yecTu) K LUKMMYECKOM (M0 MEXaHU3My YCTanocTh) HarpyeH1nax 3a paccMmaTpuBaeMblii
nepuog akcnnyartauuu, Mm;

S, — TOMNWWMHA CTEHKM KOMMOHEHTa, MM.

4.2.2 lNMapameTpbl HarpyeHus:

K| — k0athdMLMeHT UHTEHCUBHOCTM HanpsikeHuid (KMH) I-ro poga, MMa-vM;

Prion — napameTp XonnomoHa;

T — Ttemneparypa, °C;
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T; — TemnepaTtypa, NpW NPeBsbILEeHU KOTOPOA HEOBXOAMMO YHUTLIBATL XapaKTEPUCTUKU ONUTErNbHON
NMPOYHOCTH, MNACTUYHOCTK W MOMN3Y4YECTH;

t — Bpem4, u;

Al — BpeMeHHOW UHTepBan, u;

t;— BpemMsl 0O paspyLieHUs Npu UCTILITAHUSAX Ha ONUTENbHYI0 MPOYHOCTb, Y;
m» Omis Op — 00WKne membpaHHbie, MeCTHble MeMBpaHHbie 1 0buine n3rnbHbIe HaNpsiKeHNsl CooTBeT-
cTBeHHo, MlMa.

4.2.3 MexaHn4eckne n uanveckne CBOMCTBA:

ET — mogynb ynpyrocti npu Temnepatype T, MMa;

G — mopynb caeura, MMa;

K — k03 dULUMEHT 0BBLEMHOrO CxaTus, MMa~";

R;o,z— MWHUManbHOEe 3HavyeHue npegena TekydecTu npu Temneparype T, MMa;

ﬁm — cpefHee 3Ha4yeHWe npegena npodHocTu, MlMa;

g

R!, — MUHMManbHOE 3HaYeHWe BPEMEHHOro COMpOTUBMEHWs (Npedena NpoYHOCTW) Npu TeMnepary-
pe T, MMa;

RpD,Z_ cpegHee 3Ha4YeHve npegena Teky4dectu, Mla;

Rfm— MUHUMarbHOE 3Ha4YeHWe YCroBHOro npefena AnUTenbHOW NPOYHOCTM 3a BpeMs f npu Temnepa-
Type T, Mla;

ﬁ,"nt — CcpefHee 3HaYeHWe YCNOBHOIo npefena ONUTENbHOW MNPOYHOCTW 3a Bpems [ npu Temnepa-
Type T, MMa;

R,I — cpefHee 3HaYeHWe UCTUHHOIo HanpsKeHUs Npu paspbiBe Npu ANUTENbHOM CTaTUYEeCKOM Harpy-
xenumn, MMMa;

Rz — MWHUMAanbHOEe 3Ha4YeHWe UCTUHHOrO HanpsikKeHusi Npyu paspbiBe Npy ONMATENBHOM CTaTU4YeCKoM
HarpyxeHun, MMMa;

ZT — oTHocuTenbHoe CyXeHMWe NnonepeyHoro cevyeHus obpasua nocne paspbiBa NpyY KpaTKOBPEMEHHBIX
MCNLITAHUAX Ha pacTsukeHue, %;

Z;r — OTHOCUTEMNBLHOE CYXEHWE MornepeyYyHoro cedeHus obpasua nocne pazpbiBa Npu UCMLITAHUSAX Ha
ONUTENbHY0 NMPOYHOCTD, Y%,

Gf— WCTUHHOE HanpsKeHne B MOMEHT paspylueHna obpasia npu KpaTkoBpeMeHHOM pacTaxeHun, MMa;

& — nedopmauuma pa3pyweHnd Nnpn KpatkoBPeMEeHHbIX NCMNbITAaHUAX Ha PaCTAXeHNe;

T
€5 — ,D,ECbOpMaLlMﬂ paspyleHna nNpu UCNbiTaHUMAX Ha ONMUTENBHYK NMPOYHOCTb (,EI,J'IMTE.‘J'IbHaFl nnactun4-

HOCTb);
v — KoadhdoumumeHT lNyaccoHa.
4.2.4 TlapameTpbl MEXaHUKW pa3pyLLUeHUA 1 NOBPEXOEHUA:
Ko — TpellMHOCTONKOCTb, MMa-vm;
J. — KpuTHyeckoe sHadeHue J-uHterpana, H/mm;
C* — KOHTYpHBIN C*-MHTerpan aAnsg onMcaHus pocTa TpeLLMHbl Npu nonayyvectu, H/(Mm-u);
AK — pasmax KMH, MMa-vm;
Kmnax: Kimin — MakcUManbHeIn 1 MUHUManbHbIn KMH B LMKNe HarpyxeHus cooTeeTcTaeHHO, MMa-vM;
AK,, AK, — pasmaxu KMH |-ro poaa B To4YKax a U ¢ pac4yeTHOM TpellUHbl, MMa-vM;
AK}, — noporoeslit pasmax KMH I-ro poga, MMa-vm;
D, — nospexaeHne Npu UMKMMHECKOM HarpyxeHum;
D, — nospexaeHue npu AUTenbHOM CTaTUYECKOM HarpyxeHuu;
D, — noBpexageHue npu UMKIMYeckom 1 ANUTENEHOM CTaTUHECKOM HarpyXeHuu;
fo(Dpyy D.) — KpuTHyeckoe nospexaeHue npu AnUTeNbHOM LIMKNNYECKOM HarpyxeHuu;
[N] — monyckaemoe KOnM4ecTBO LMKINOB HarpyXeHus;,
r — K03 PULMEHT aCUMMETPUI LIUKNA HArPYKEeHUS.
4.2.5 MNapamMeTpbl HANPSKEHHO-4E(OPMMPOBAHHOIO COCTOSHWNS!
o — HanpsbkeHue, MlMa;
G4 — MaKkcumarnbHoe rmasHoe HanpshxeHve, MMa;
Ogg — MHTEHCMBHOCTD HanpskKeHWn (MpUBEeOeHHble HanpsKeHws), onpegensiemMas Ha OCHOBaHWK Teo-

pun Museca, Mla;
6, — rvapocTatuyeckoe HanpsikeHue, Mla;

Gy Oy Ot Op — 00LIME MeMOpaHHble, 06Lne U3rnbHele, MecTHble MemMOpaHHble U MecTHbIe N3rnb-
Hble HanpskeHna cooTBeTCcTBeHHo, MIMa;

4
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0,of — PedepeHcHoe HanpskeHne, MIa;

&, — HaKkomneHHas nnactu4eckas petopmMmaums;

3 -1
& of — CKOPOCTb AeopMaumnu Nonayyectu, BbIMUCTIEHHAS NMPU HANPSXKEHUN, DABHOM G o Y .

5 OOwume nonoxeHus

5.1 HacTtoAwwuin ctaHgapT pernaMeHTUpYeT YTOYHEHHLIE NMOBEPOYHbIE pacyeThbl Ha MPOYHOCTL 0bopy-
[0OBaHUA U TpybONpoOBOJOR Ha CTaaAuWM NPOEKTUPOBAHUS MO KPUTEPUSIM ANUTENBHOM CTAaTUYECKON NPOYHOCTH,
LMKITMYECKOM MPOYHOCTK, ANUTENbHOW LWNKINNYEeCKOW MPOYHOCTHU, JOCTUKEHUA NpederibHbiX U3MEeHEeHUA pas-
MEepOB 3MeMeHTa (KOMMOHeHTa), 4OCTUXEHWUS NPederbHON BEMWYMHBI HAKOMMNEHHOW OQHOCTOPOHHEN aedop-
MaLuv NpU TEPMOLIMKMMYECKOM HarpyeHuW, a Takke no KpuTepusM HecTabunbHOro pasBuTUA TPeLUH Npu
yCTanocTu K Nonay4yecTu.

YTOYHEHHbIE NMOBEPOYHLIE pacyeThl MPOBOOAT C UCMOMb30BAHNEM HOMWHAMNBHLIX 3HAYEHWA pasMepoR,
YCTaHOBMEHHLIX B NMPOEKTE Nocne pacyeTa no BuIDOpPY OCHOBHLIX padMmepoB cornacHo MOCT P 59115.8.

5.2 KOMNOHEHT, paccymTbiBAaEMbIM HA NPOYHOCTh, AOMKEH YAOBNETBOPATL BCEM YCNOBUAM CTaTUHECKON
MPOYHOCTK, NPELbSBNAEMbIM K PaCHeTy Ha NpoYHOCTb 06opyaoBaHus 1 TpybonpoBoaoB Ha CTagun NPOEKTU-
pOBaHWsi BO BCEM guanasoHe TeMnepaTtyp pexumoB 3kcnnyaTtauun cornacHo FOCT P 59115.9.

5.3 ObocHoBaHKe NMPOYHOCTU KOMMOHEHTOB OOMKHO NPOBOAMTLCS NOCPEACTBOM aHanmsa KpUTUYeCcKux
cobbITUiA cornacHo 5.3.1—5.3.6, onpefenatoLx npefensHele cocToAHua (cM. Tabnuuy 5.1).

5.3.1 HectabunbHoe paszsuTue TpeLLMHbI.

5.3.2 3apoxgeHne TpeLLMHbl NPU CTAaTUYECKOM Harpy>KeHUW B YCIOBUSX NON3Y4EeCTy.

5.3.3 MNoTeps Hecywen cnocobHOCTK.

5.3.4 3apoxeHne TPeLLMHbl NPU UMKITIMYECKOM HarpyeHumn B yCrOBUSX B3aUMOLENCTBUS NON3y4ecTu
M yCTanocTu.

5.3.5 [JoctmxeHune npefenbHbIX U3MEHEHWA Pa3MepOB.

5.3.6 3apoxaeHue TpeLlWHbl B pe3ynbkraTte OOCTUMXEHUA NMpefensHOW BenMUYUMHbl HAKOMMNEHHOW ogHOo-
CTOpOHHEeW AedopmMauunm npyv TEPMOLUKIIMYECKOM HarpyceHuu.

5.3.7 JocTtmxeHne npegenbHO AONYCTUMOW AedopMaLlmi Nonay4vecTu.

Ycnous 060CHOBaHKWS NPOYHOCTM KOMMOHEHTA (hOPMYNMPYOTCA COrlacHo pasgeny 6.

Tabnwuua 51— pegenbHble COCTOAHUA aNEeMeHTa M NPUBOAALLME K HUM KpUTUYeckue cobbitns

MpegenbHoe cocToAHME MoanyHKT KpUTUYECKOrO COBbITUA
KpaTkoBpeMeHHOE paspyLUeHne S
Bo3HWKHOBEHWE MAKPOTPELLWH NPWY LIUKMMYECKOM HarpyeHuu 534,536
PaspyLueHre B YCNOBUSX NON3Y4ECTU NPU CTaTUHECKOM HarpyKeHuu 53.2
[Mnactuueckan gedopmalns No BCEMY CEHEHWI0 aneMeHTa (KOMMOHeHTa) 57313
[ocTvxeHWe HakonneHHoW BA3KoNnacTu4yeckon dedopMaumneit npeenbHoro 3Ha4eHus 536
[ocTmkeHne npenenbHbIX OCTATOYHbIX M3MEHEHWIA pa3MepoB 535
HakonneHwe npegeneHO OONYCTUMOKW AedopMaumi Nonsy4yectu 5.3.7

5.4 AHanus peanusauuy KpUTUYeCKMX coObLITUIA JOMKEH NPOBOANTLCA HA OCHOBaHWUMW CleAYyoLMX yTou-
HEHHbIX MOBEPOYHLIX PACcYeToB.

5.4.1 PacyeT Ha ANUTENbHYK CTAaTUYECKYH NMPOYHOCTb.

5.4.2 PacyeT Ha ANUTENbHYI LUKMTUYECKY NPOYHOCTb.

5.4.3 PacuyeTt Ha nporpeccupyroLiee naMmeHeHne pasmepoB.

5.4.4 PacyeT Ha HakonneHwe ogHOCTOPOHHEW AedbopMaLMK NPY TEPMOLMNKITUYECKOM HarpyxeHuu.

5.4.5 Pac4eT Ha CONpPOTUBINEHWE PA3PYLUEHUIO.

CooTBeTCTBME YTOYHEHHbIX MOBEPOYHbIX PACYETOB M KPUTUYECKMX coBbITMIA (cM. 5.3), ncnonb3yemblx
Anst 0boCHOBaHUS MPOYHOCTU KOMMOHEHTA, NpUBeAeHO B Tabnuue 5.1.
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Tatnuua 52— CooTBETCTBUE KPUTUYECKMX COBBLITHMI (CM. 5.3) U YTOYHEHHbLIX NMOBEPOYHbLIX PACHETOB, MCMOMb3YEMbIX
ansa 06oCcHOBaHWA MPOYHOCTY KOMMOHEHTA

MoanyHKT KpMTUYECKOro cobbITUA MoAnyHKT YyTOYHEeHHOro NOBEPOYHOIo pac4eTa
5.3.2,53.7 54.1
53.4 54.2
5.3.5 543
5.3.6 54.4
53.1;5.3:3 54.5

5.5 Mpu NpoBeAEHNN YTOHHEHHBIX NOBEPOYHbIX pacHeToB HeoOX0AMMO YyYMUTbIBaTEL BMAHWE IKChnyaTa-
LMOHHBLIX (haKTOpOB (TeMMepaTypbl, HENTPOHHOTO 0Bny4YyeHns, pabodel cpefbl, CKOPOCTU 0edOPMUPOBAHKS,
ONUTENBHOCTW Harpy:XeHns) Ha PU3NKo-MexXaHW4Yeckne XxapakTepucTUKM matepuanos obopyaoBaHusa n Tpy-
BbonpoeogoB, NpuHMMaemsie cornacHo NOCT P 59115.2, TOCT P 59115.3, TOCT P 59115.4 n npunoxeHu-
am A—[.

5.6 YTOYHEHHbIA NOBEpPOYHbIN pacyHeT KOMMOHEHTa AOMKEH ObiTb NPOBEAEH C YHETOM YCTaHOBMEHHON
pac4yeTHOW MocneaoBaTenbHOCTU PEXMMOB Harpy>XeHus, OCHOBAHHOW Ha aHanu3e YCNoBWW 3KCMnyatauuu,
pernaMmeHTUPOBAHHLIX NpoekToM A3Y, ¢ yYeTOM BCeX pacyeTHbIX Harpy3oK 1 BO3OeNCTBUNA, a TakkKe BCEX pe-
KUMOB 3KCnnyaTauuu. B oguH pacyeTHbI pexuM MOXeT ObiTb BKIKOYEHA rpynna pexXnMoB, €CINU BHELLHWE Ha-
rPY3KU U TEMMepaTypbl 3TUX PEXMMOB He OTnu4YaTcs bonee, 4yem Ha 5 % OT NPUHATLIX PACYETHLIX 3HAYEHUN.

5.7 PacyeTHble MOAENWU KOMMNOHEHTa W BbibpaHHbIe METOAbl pacyeTa LOMMKHbI YYUTbIBATE BCE pacyeT-
Hble Harpyskn M yCcrioBus HarpyxeHus ans TpebyemMbix pacyeTHbIX pexuMoB U obecnednBaTe onpegeneHue
Bcex napameTtpoB HOC (HanpskeHuid, fecbopmaLmin, nepemMeLLeHnia U T. 4.), HeoBXoAUMbIX AN OLEeHKW Npo4-
HOCTM B pacCMaTprBaEMbIX KPUTUYECKUX CODLITUSAX.

5.8 [ing aHanu3a KpUTUYECKMX COBLITUIA criegyeT BhibMpaTh Hanbonee HanpshkeHHble 06nacTu (30HbI)
obopynoBaHusa 1 TpybonpoBoaoB Ha ocHoBe aHanuaa HAOC 1 TemnepaTypHbIX nonen.

6 YcnoBus o60cHOBaHUA NPOYHOCTU KOMMOHEHTAa

6.1 OBocHOBaHWe NPOYHOCTM KOMMOHEHTA AOMKHO NPOBOAMTLCS COMMACHO MPOEKTHON MOOENMN 3KCMMy-
atauun AJY npv HOpManbHO aKCMyaTaluuu, HapylleHUM HopManbHOM aKCnnyaTauun M MPOeKTHOM aBapui.

6.2 Ycnoeua 060CHOBaAHWA MPOYHOCTM AOMKHBI BbiTh NPOAHANU3MPOBaHbl ANA OCHOBHOTO MeTanna w
[Ns CBapHbIX LLIBOB KOMMOHEHTA.

MpumeyaHue — [InA BCex CBApPHbLIX LWBOB OAHOTUMHbIX CBAPHBLIX COEAMHEHWIA (BLINOMHAEMbIX OOHUM U TEM
e cnocobom cBapku Matepuana ogHON rpynnbl (COYETAHMA Tpynn) U UMeloLMX obLLUME reOMETPUYECKNE 1 TEXHOMOTMYE-
CKME XapaKTepUCTUKW) JOMNyCcKaeTcs NpOBOAMTL aHanu3 NpoYHOCTU TOMBKO AN CaMoro Harpy»eHHoro wea. Ecnu cpegu
aHanUanpyemMblX OQHOTUMHBIX CBApPHbIX LUBOB ECThb KakK LUBbI, KOTOpble MpW 3KcnnyaTauuu ByayT noaeeprateCcs NeEpUoamn-
yeckomy H3K, Tak W LWBbLI, KOTOpble eMy NoABepraTbecs He ByayT, TO aHanM3 NPOYHOCTU HEOBXOAWMMO NPOBOAMTL Kak ANs
CaMOro Harpy}eHHOro KOHTPONMUPYEMOTO LUBA, Tak W [N\ CAMOr0 HarpyeHHOro HEKOHTPONMMPYEMOTO LLBa.

6.3 lMNpwn obocHoOBaHWWM MPOYHOCTU KOMMOHEHTOB MPMHMMAIOT, YTO HA MOMEHT Ha4dana akcnryartauuu
pacHeTHbIn edeKT OTCYTCTBYET BO BCEX KOMMOHEHTaX, KPOME CBapHbIX LLUBOB, KOTOPbLIE MPY aKCnyatauuu He
ByoyT nogBepratbes nepuogndeckomy HIK.

6.4 Ha MoMeHT Ha4ana akcnnyaTauuu B cambiX HarpyKeHHbIX HEKOHTPOMMPYEMbIX CBAPHbIX LBaX Kax-
O0ro Tuna (BeINOMHEHHbIX MO pa3nNUYHbIM CXeMaM pa3fenku) OMKHbl DbITe NOCTYNMPOBaHbI pacyeTHble de-
hekThbl C paamepamu, NPUHUMAaEMLIMUW COrnacHo 7.3.

6.5 Ecnu 3a HazHaYeHHbIM CPOK CryBbl B KOMMNOHEHTE, KOTOPbIA NpW 3KcnnyaTauun BygeT nogBepraTb-
cst nepuogudeckomy HIK, He peanuayoTtes kKpuTudeckme cobbitua 5.3.2, 5.3.4 1 5.3.6, To HA MOMEHT OKOH4a-
HWSA paccMaTpuMBaeMOro nepuoga aKcnnyaraummM B 3STOM KOMMOHEHTe AoMmkKeH BbiTb NOCTYNMPOBaH pacyeTHbIN
OedekT c y4eToM paccMoTpeHus ycnoeuin cornacHo MOCT P 59115.9—2021 (pa3gen 12). PasMephkl pacueT-
Horo gedpekra crnefyet NPMHUMATkL COrmacHo 7.2.

6.6 MNpoyHocTb NBOro paccMaTpUBaEMOro KOMMOHEHTa cuuTaeTcs 0bOCHOBAHHOW, ecnu AN Hero 3a
Ha3Ha4YeHHbIA CPOK CNyXObl BbINOMHEHbI BCE CneayoLe yCrnoBus.
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6.6.1 He peanusytoTtca kputnyeckue cobbitua 5.3.2, 5.3.4, 5.3.6 (BkNrYasi cBapHbIE LWBbI, KOTOPbIE NPK
akcnnyaTtauum He ByayT nogBepraTeCs NEPUOANYECKOMY HepaspyLualLWwemMy aKCnyaTaunoHHOMY KOHTROMIO).

6.6.2 He peanuaytoTca kputudeckme cobbitua 5.3.1 1 5.3.3 (BbINONHAKTCA YCNOBUS NPOYHOCTU cornac-
HO 12.4 nnu 12.5) npu Hanu4MM pac4yeTHoro gedekTa, NOCTynupyemMoro rno 6.4, ¢ y4eToM ero BO3MOXKHOMo Nnoj-
pocTa No MexaHua3maM Nona3ydecTu U yctanocTu (cormacHo 12.2 u 12.3) 3a BpeMs OT Ha4yana akcnnyatauum
[0 MOMEHTA OKOHYaHWHA HA3HAYEHHOro CPOKa Cryx6bl KOMNOHEHTA.

6.6.3 He peanusyTca kputudeckne cobbitns 5.3.1 1 5.3.3 (BbINONHATCA YCNOBUS NPOYHOCTW Cornac-
HO 12.4 unu 12.5) npu Hanu4un pacyHeTHoro gedekra, nocTynupyemoro no 6.5, 6e3 y4eta ero nogpocra.

MpumedvyaHune — B cny4vae, ecnu B cootBeTcTBUM ¢ TOCT P 59115.9 ycnoBusa npoYHOCTH cornacHo 12.4 unu
12.5 HacToAwero cTaHaapTa ANs KOMNOHEHTa C NOCTYNUpyeMbiM AedekTom Gbinv BeINOMHEHEI, TO NPOBOAWTE 06oCcHOBA-
HWe NpoYHOCTU cornacHo 6.6.3 He TpebyeTca.

6.6.4 He peanusyetcsa kputmndeckoe cobbiTue 5.3.5 (BbINOMHAETCS YCNOBUE HenpeBbIWeHUs OonycTu-
MbIX pasMepoB cornacHo pasgeny 10).

7 PacuyeTHbIM (NnocTynupyembin) gedekr

7.1 B kadecTBe NMOCTynupyemoro gedekra paccmMaTpyBalOT pacyeTHYI0 TPeLlHy C 3a4aHHOoM hopMOoA
¥ paaMmepamu. B 3aBUCMMOCTM OT reOMETPUY KOMMNOHEHTA pacyeTHbIN AedeKT cnegyet NpuHUMaTh B BUIE MO-
BEPXHOCTHOW NONY3NNUNTUYECKOA UM MOBEPXHOCTHOW YIMOBOW YETBEPTLINNUNTUYECKON TPELLMHBI (CM. pu-

. Co _
CYHOK 71) C COOTHOLWEeHWemM nonyocen a_ﬂ = 3, rae 30 " CO — HadallbHble pa3mMepbl.

a5
TN AE

c c
a) MNMosepxHocTHan 6) MoeepxHocTHasn
nonyannunTu4deckasn TpeLmnHa yrrnoBas YeTBepThb-

annunTu4ecKaa TpellnHa

1 — OPOHT TpeLUUHEI

PucyHok 7.1 — Buabl pacyeTHOro gedekta B KOMMOHEHTE

7.2 B cnydyae ecrnv 3a Ha3Ha4YeHHbIN CPOK CNyX0Obl B KOMMNOHEHTE (B OCHOBHOM MeTarnmne Unu cBapHoM
WBe) He peanuayetcsa Kputudyeckoe cobbitve 5.3.2, 5.3.4 unun 5.3.6, To oNs paccMOTpPEHUs YCNOBUA NpPoY-
HocTK cornacHo 12.4 n 12.5 Ha KoHel HasHa4YeHHOro cpoka crybbl B KOMNOHEHTE NOCTYNMPYIOT pacHeTHbIR
nedekT ¢ y4eTom paccMmoTpeHus ycrnosun cornacHo FOCT P 59115.9—2021 (pasgen 12). Pasmep ¢, pac-
4eTHoro aedpekTa nNpuHUMaltoT cornacHo 7.1. Pasmep manoin nonyocu a, pacyeTHoro Aedekra npuHUMaoT B
3aBMCMMOCTM OT TOMWMHLI H; KOMMOHEHTa UMK CBApYBaEMbIX KOMMNOHEHTOB PaBHbIM:

- 1 ™Mm, npn 2 sHts4 MM;

- 0,25 Ht, npu 4 < Hrs 8 Mm;

- 2 mm, npn H, Bonee 8 mMm.

PacuyeTHbIi feteKT AomKeH ObITh OPUeHTUPOBaH TakumM o6pa3om, 4Tobel oTHoweHne J/J, (K/K ;) Bbino
HaNBONbLLUM.

7.3 Tpu obocHOBaHWM MPOYHOCTU cornacHo 6.4 pacuyeTHbl OedeKT B CBAPHOM LUBE MOCTYNUPYIOT B
BUOE MNOBEPXHOCTHON TPELWHbI.

7.3.1 Bug pacuetHoro gedekra (monyannuntuyeckas Unv YeTBepTbANMUNTUYECKAa TPELLMHA) OOMKeH
onpefenATbCs reoMeTPUen CBapHOro Wea, B KOTOPOM NOCTYMNUPYIOT 3TOT AedekT.

7.3.2 OTHoWweHWe cy/ay HaYanbHeIX pa3mepos BoMnbLIOK NOMYOCH ¢y K Marioi Nonyocu a, pacyeTHoro
AedekTa cneayet NpuHUMaTh paBHbiM 3. HavanbHbIA pasmep Manon nonyocu a, pacHeTHoro Aedekra B Ha-
NpaBreHn TOMNLWNHBI CBapMBaeMbIX KOMIMOHEHTOR ONpefenstoT no popmyne
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ag=ily, (7.1)

raoe IO — MakcumMasnbHbIA pasmep ,EI,ECDEKTB TEXHONMOMM4YEeCKOro nponcxoxgeHuns (B CBapHOM LI.IBE).

3HayeHune [y NpMHMMaloT cornacHo Tabnvue 7.1.

TaGnuua 7.1 — 3HadveHne |, ANa cBapHOro LWBa

TonwwrHa ceapMBaemblX KOMMNOHEHTOB, MM Igy MM
Oo 4 Bknwou. 1
Ce. 4 oo 10 BKMHOM. 2
Ce. 10 no 20 BKMHOM. 3
Ce. 20 no 30 Bknou. 4
Cs. 30 5

7.3.3 PacueTHblln AeekT AOoMKeH BbiTb OpPUeHTUPOBaH Taknm 0bpasom, 4Tobbl oTHowewwne JIJ, (K/K .)
BbIno HanbonbLWKM.

7.3.4 KoHeuHble pazmepbl pacyeTHOro fgedekta ¢ yyeToM ero BO2MOXHOro cTabunsHOro pocta onpege-
NSAKT B COOTBETCTBMM C pasgenom 12.

8 Pacuert Ha ANUTENbLHYIO CTaTUYECKYH NPOYHOCTb

8.1 O6wmMe nonoxeHun pacyeTa Ha ANNTeNbHYK CTaTU4eCKYH MNMPO4YHOCTb

8.1.1 YTOYHEHHbIN NOBEPOYHbIA pacyeT Ha OMNUTENbHYK CTaTUYECKYH NPOYHOCTL criefyeT NpOoBOOUThL
0N YyTOYHEHHOro 060OCHOBAHWUS MPOYHOCTU KOMMOHEHTA MO KPUTUYECKOMY COBbITUIO cornacHo 5.3.2.

8.1.2 PacuyeTt Ha ANUTEnNbHY CTaTUYECKY NMPOYHOCTL crneayeT NpoBoAUTL ANA KOMMAOHEHTOR, Makcu-
mManbHas Temnepartypa | KOTOpbiX npesbilwaeTt T, 1 Nepuodbl 3KCNyaTauun KOTOPbIX BKIIOYAKT OAWH UK
HECKOMbKO PEXUMOB CO CTaUuMOHaPHbIMUK YCIOBUAMM HarpyXeHus.

8.1.3 lpw pacyeTe Ha ONUTENbHYK CTAaTUYECKYIO NPOYHOCTL CredyeT paccMaTpuBaTh BCe aKcnnyara-
LIMOHHbIE PeXUMBbI, BKIHOYAa HapyLlleHWne HopMarnbHbIX YCNOBUIM 3KCNyaTauuu.

8.1.4 YTOYHeHHbI/ NOBEPOYHBLIN pacyeT cnefyeT NPOBOOUTE AN YCTAHOBIIEHHOW pacyeTHOW nocneno-
BaTENbHOCTU PEXUMOB HarpyeHusi ¢ y4eToM U3NKO-MEXaHUYEeCKUX XapaKTepUCTUK OCHOBHOro MeTanna u
MeTanna cBapHbIX LWWBOB, NnpuHMMaemblx cornacHo FOCT P 59115.2, TOCT P 59115.3, TOCT P 59115.4, npu-
noxennam A—[l HacTosauwero ctaHgapTa.

8.1.5 [nsa nonyYeHua yTOYHEHHbIX 3HA4YeHWW ONUTENbHOro CTaTMYeCKOro NoBpeXxaeHua pacyeT Onu-
TenbHOW CTaTUYeCcKoW NPOYHOCTU NPOBOOSAT COrMacHo 8.2.

PacuyeTt ¢ ucnonb3oBaHneM WU30XPOHHbIX KPUBbLIX AeOpMUPOBaHWA NPOBOAAT MPW OTCYTCTBUM OaHHbIX
no ANUTENbHOW MPOYHOCTK AN YCNOBUIA HarpyXeHns npu nocTossHHOW Harpy3ske no 8.3.

8.2 PacyeTt Ha ANMUTeNbHYHK CTaTU4eCKYH NPO4YHOCTL HAa OCHOBaHWU HanpsaXXeHHO-
AecdhopMUPOBaHHOIO COCTOAHUSA, PAaCCYUTAHHOTO B Bﬂsxoynpyroﬁ nocTaHOBKe

8.2.1 B pesaynkTaTe QaHHOMO pacdeTa onpefensaioT YTOUYHEHHOe 3Ha4YeHue OMUTENLHOro CTaTUYecKoro
NOBPEXAEHWUA B NOKaNbHbIX 30HAX KOHLEHTPaUMW HanpsikeHWid ¢ UCNonb30BaHUEM YMCNEHHbIX METOLoB U
ypaBHeHUiA nonayyectu ansa onpeaeneHns HOC B KOMMNOHEHTE.

8.2.2 [Ons nepuopa aKcnnyatauuy KOMNOHEeHTa, XapakTepuaylLwerocs ogHUM UM HECKONbKMMU PeXi-
MaMK HarpyXeHus, OTNMYaLWMMMICA NO HaNpPsHKEHUI0 W/UNy TemnepaTtype, 4OMKHO BhINOMHATLCS yCrNoBMe no
HaKoMMeHHOMY ANUTENbLHOMY CTaTMYeCKOMY MOBPEXOEHWI0

D, <1, (8.1)

roe D‘r — HaKonneHHoe noBpexageHue, paccy1nTbiBaemoe no CbOpMyJ'IE
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L
Af;
D, =) 4
T E tﬁ (8.2)
At, — BPEMS HarpyeHWUsi KOMMOHEHTa HaMPSKEHUEM gy B TEYEHWE i-TO MHTepBana npu Temnepatype T,
(y4uTLIBAETCA TOMBKO BPEMS HArpy)XeHust npu Temneparypax T 2 T));
no FOCT P 59115.4;

L — konu4ecTBO MHTEPBANOB HArpPyXeHUs Ha BCeM nepuoae aKcnmyaTtaLuu, OTNNYaloLWMUXCs TeMnepaTypoi
T; unn HanpsxeHnem Ggg.

t;; — Bpems o paspylleHusi, onpeaensiemoe npu temneparype T, u RI = (c&)max

3HaueHune RZ.' BbIYUCNAT Mo hopMyne

RT
T mit
RG_( _ Z.{): (83)
100

rae 3HadeHus Rl n Z;r npuHumatot no FOCT P 59115.4.
PacueT HanpsikeHust (Geirq)max npoeogsaT no 8.2.3—8.2.5.

PacueT HaKonneHHOro MoBpexAeHUs NPOBOAAT AN Haubornee HarpyKeHHbIX NOKanbHbIX 30H KOMMO-
HeHTa ¢ KOHLEeHTpauWen HanpsXKeHWi. _

8.2.3 [insa onpefeneHmns HanpskeHs oy BECH NEPUOA 3KCMMyaTaLum KOMMOHEHTa criefyeT paccMaTpu-
BaTb Kak NOCNefoBaTENbHOE NPOCMEXUBAHWE UCTOPUN HArPYKEHWA KOMNOHEHTA BO BPEMEHW C BPEMEHHBLIMMU

nHTepeanamu Af;

rae t, t.y — TEeKyLM U NOCNeayowmnin MOMEHTE BDEMEHW COOTBETCTBEHHO;
=, 25wyl
M punmMedYyaHune — ,D,J'IH NnoBblILLWEHWA TOYHOCTM U YMEHbLUEHMA KOHCEPBATMBHOCTW pPAaCHETOB pPEKOMEHOYETCA

yMeHbLUaTb BEMWYMHY BPEMEHHOTo MHTepBana Aty [Npn yBenmyeHun At; pacyeTHoe 3Ha4eHe NOBPexaeHNA yBen1ynBaeT-
CA W pacyeT NoBpeXaeHWH CTaHOBUTCA Bonee KOHCEPBATUBHLIM.

8.2.4 Ha kaxnom BpeMeHHOM WHTepBane At; cneayeT onpefennTb M3MEHEeHNe HanpskeHWn Bo Bpeme-
HW C UCMONb30BAHWEM pacHeTa B BA3KOYNPYrovM NMOCTAHOBKE C Y4€TOM MCTOPWM HarpyKeHus Ha BpeMeHHOM
nHtepsane ot 0 go t,4.

YpaBHeHus, ucnons3yemsie npu onpegeneHum HAC B komnoHeHTe, npuBedeHsl B E.2 u E.4 npunoxe-
Hua E.

Mpumevanue — Ha KaxOOM BpeMEHHOM UHTEpBane Af; 3HAYEHWs! KDATKOBPEMEHHbIX 1 AMUTENbHBIX Mexa-
HWYeCKMX CBOWCTB crieagyeT NpUHWMAaThL MNOCTOSHHBIMU W OnpeneneHHbIMU B COOTBETCTBUKM C TeMNepaTypoit 1 noBpexia-
toLLEi 030/ HA MOMEHT BPEMEHMW [; (Ha4arno BpeMeHHOro uHtepsana At).

8.2.5 [Inga ycTaHOBMEHHOW NOCneoBaTelbHOCTU PEXMMOB Harpy>KeHus rno pesynstatam pacdera cne-
ayeT cdhopMUpoBaTh 3aBUCUMOCTb MHTEHCUBHOCTU HaNpsaX}eHns gy BO BPEMEHN C YHETOM N3MEHEHNA Mak-
CUManbLHOrO rMaBHOTO HaMPSXXEHWUs G4 1 Temnepatypbl T (CM. pucyHok 8.1).

[Mpwn onpegeneHun 3aBMCUMOCTH Geq(t) WCKNioYaloT BpeMeHHble HTepBansl ¢ oy <0 u T = T, [pn atom
3HaYeHWe MHTEHCMBHOCTW HaNPSXXEHUA MPUHUMAIOT NOCTOAHHBIM M PAaBHLIM MaKCUMarnbHOMY 3HaYEeHUID ceq(t)
Ha BPEMEHHOM MHTEpBane Al;: (Sag)may = Max(cqq(AL)). )

8.2.6 3HaueHus t;; ONpeaensioT Npyu MakCUManbHbIX 3Ha4YEHWUAX TemnepaTtypsl T; = Trax Ha BPEMEHHOM
nHTepBane Af;.
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oy, T A

~¥

~Y

4 tisq

PucyHok 8.1 — ®opmupoBaHue 3aBUCUMOCTU (Geq)max BO BPEMEHMW C YYETOM U3MEHEHMA
MaKCUMaIbHOTO [MaBHOTOC HaNpsKeHns o, U Temnepatypbl T

8.2.7 [ng 30H KOMMOHEHTA C OCTATOYHLIMW CBAPOYHBLIMU HAMPSXEHUAMWU HAKOMNNEHHOE NOBPEXAeHMEe
D_ cnepyet onpenens s no hopmyne

(8.5)

L Dy sft)
Z 1 (eded - Scpx:H)

roe 3;@;‘) — 3aBMcUMOCTbAedopmaLnn pa3pyLleHUsa Nprnon3y4ecToT cpegHen cCkopocTu AedopMnpoBaHna
; Ha BpeMeHHOM WMHTepBane At
— MakcumanesHasl nnactudeckas gedopmauus nocrne ceBapku, obycnaenueawllas OCTaTOYHblE

EQCH
CBapOYHble HaMNpsXeHUd; JONYCKaT NpUHUMAaTh E’())CH = 0,002.

T T
3aBMCUMOCTb £4(&)) CTpOFITT nocpeacTBOM NEepPecTPOeHNs 3aBUCUMOCTH g4(ty), rAe BMECTO koopauHarThl

&g

UCMNONb3yKHT KOOpOUHATY C_, t
f

npunoxexue A).

3HaveHus eﬂ u te npuHnmatot cornacHo MOCT P 59115.4—2021 (pasgen 5,

8.3 PacueT Ha ANUTENBHYIO CTaTUYECKYH MPOYHOCTL C UCNONb30BaHWEM U30XPOHHbLIX KPUBLIX
necgopmupoBaHuna

8.3.1 Pac4eT ¢ mcnonb3oBaHWeM WM30XPOHHbIX KpWBbIX OedOopMUpOBaHWS MPOBOAAT MPW OTCYTCTBUM
OaHHbIX N0 ANUTENBHOW MPOYHOCTU ANA YCIIOBUA HArpyXeHus NpyM NOCTOAHHOW Harpyake no KpUTUYecKoMY
cobbiTUio cornacHo 5.3.7.

10
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Pac4yeT npoBogsaT ons Hawbonee HarpyeHHon obnacTu (30Hbl) KOMMOHEHTa ANA BPEMEHW, COOTBET-
CTBYIOLLEro KOHLYY CpOKa Crnyx6bl.

[ina 30H Be3 KOHLUEHTpaLWX HanpsiKeHWA NMPoBOOAT pacyeT B YMpyroW nocraHoBke cornacHo 8.3.2 n
8.3.3. [Ina 30H KOHUEHTpauuu HanpskeHWd NPOBOOAT pacyeT B YNpyronnacTUyeckoW MOCTaHOBKE cornac-
HO 8.3.4.

8.3.2 Ha ocHoBaHuu pacyeTa B yMnpyron NoCTaHOBKE ONPefensioT 3Ha4eHns obLmnx MembpaHHbIX 6, 1
n3rmbHbIX o, HanpaxeHun cornacHo FOCT P 59115.9.

8.3.3 [Ins 3agaHHOro cpoka cnyx0Obl 1 TemnepaTtypbl N0 W3OXPOHHOW KPUBOW onpefensioT gedopma-
LMIO MOM3Yy4ecTn &£, COOTBETCTBYIOLLYID HaMPSXKEHUO ¢ = o, + o/1,15, roe o, — MakcumanbHoe usrnbHoe
HanpseHue.

MpoYHOCTL KOMMNOHEHTa cuMTaeTcsl obecneyeHHo, ecrny BLINMOMNHAETCH YCNoBue

S5 K" 5 (8.6)
roe

= T

eq= 0,1 gp, (8.7)

g; — pedopMaumnsa paspyLlleHns npu nonsy4vyectu (ANUTenbHas NNacTUYHOCTL).

KoahdpmumeHT k B ycnoewuu (8.6) NpMHUMAaIOT paBHbIM:

- [O518 OCHOBHOro Metanna k = 1;

- Ong metanna wea k = 0,5.

Ecnu nHdopmaums no AnuTensHOM NNacTUYHOCTA OTCYTCTBYET, TO NpuHUMaioT £ = 0,01.

8.3.4 [1nA 30HbI KOHUEHTpAaL WK HanpsXeHW Ha OCHOBaHWKM pacyeTa B ynpyronnacTU4eckon nocTaHoB-
Ke, B KOTOPOM B Ka4eCTBE KPUBbIX 4e(OPMUPOBAHNS UCMONb3YHTCH N30XPOHHbIE KPUBLIE ANA BPEMEHMU, CO-
OTBETCTBYIOLLLEro KOHLY CpoKa Cny:k0Obl, crieqyeT onpefensaTe MakcMManbHOe 3Ha4YeHne MHTeHCUMBHOCTM nna-
CTUYECKUX gedopmauni afq.
[Mpo4HOCTb KOMMOHEHTA cYMTaeTcs obecnevyeHHON, eCnn BbIMONHAETCS yCroBue

sbos ke (8.8)
roe
;=05 EL (8.9)

Ecnu nudpopmaums no onuTensHom NnacTUYHOCTU OTCYTCTBYET, TO NPUHUMAIOT a; = 0,05.

8.3.5 [na pacyeta no 8.3.3 1 8.3.4 ncnonb3yloT M30XPOHHbIE KPpUBbIE 4eDOPMUPOBAHUS B COOTBETCTBUM
cMOCT P 59115.4—2021 (npunoxeHwe b), 3HaueHusn a; npuHumatot B cootBeTcTBUM ¢ FTOCT P 59115.4—2021
(pasgen 5).

9 PacuyeTt Ha ANUTENbHYH LUKNUYECKYK NPOYHOCTb

9.1 Ycnosue NPOYHOCTW KOMNOHEHTa Npu ANUTENbHOM LUWKNMUYeCKOM HarpyxeHuu

9.1.1 PacueT Ha ANUTENbBHYK LUWKIWYECKY NMPOYHOCTE ClegyeT NpOoBoANTE A5 YTOMHEHHOro 06ocHo-
BaHMWs NPOYHOCTW KOMMOHEHTA MO KPUTUHECKOMY coBbITUO cornacHo 5.3.4.

9.1.2 PacueTt Ha ANUTENbHYI0 LMKNMYECKYH MPOYHOCTh CrieayeT NpoBOAMTbL AN Haubornee Harpy»xeH-
HbIX JTOKamnbHbIX 30H KOMMOHEHTa, B KOTOPbIX MakcumarnbHasa Temnepatypa T npeBbiwaet T, ¢ y4eTOoM no-
BPeEXOEeHWs, pacCUMTaHHOTO AN PeXUMOB, NPOTEKAWMX Npu TeMnepaType akcnnyaraumu T, He NpeBbiwa-
towen T

9.1.3 KOMMNOHEHT, pacCcyuTbIBaEMbIA Ha ONTUTENBHYI LMKITMYECKYIO MPOYHOCTL, AOMKEH YAOBMNETBOPATL
YCITOBUAM NMPOYHOCTW C YYETOM Pe3ynbTaToB pacyeTa Ha ANUTENbHY CTaTUYECKY NPOYHOCTb.

9.1.4 PacueTt Ha ONUTENbHYI0 LIMKITMYECKY0 NPOYHOCTL KOMMOHEHTa creayeT NpoBOAUTL ANSA YCTaHOB-
NEeHHOW nocnegoBaTenbHOCTU PEXUMOB HArpyXeHus, OCHOBaHHOW Ha aHanuse ycroBWiA aKkcnnyaTtauuu, pe-
rMaMeHTUPOBAaHHbIX MPOEKTOM, C YY4EeTOM (QU3NKO-MEXaHNHECKMX XapaKTepUCTUK OCHOBHOrO mMetanna u Me-
Tanna cBapHbIX WBOB.

9.1.5 PacueT yTOMHEHHOrO 3Ha4YeHUs ANMTENBHOMO LIMKMMYECKOro NoBpeXaeHus crnegyeT NnpoBoanTb C
MCNONb30BaHUEM OMarpaMmbl, NPUBEOEHHON Ha pucyHke 9.1

11
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B cooTBeTcTBMM € AMarpaMmon MpOYHOCTb KOMMOHEHTA, PacCYMTLIBAEMOr0 Ha ONWUTENbHYI0 LUKINYe-
CKYl0 NpoYHOCTh, Bynet obecnedena, ecnu Todka, onpeaensemas sHadeHnaMn noepexaeHuin Dy n D_, nexut
BHYTpu obnactu, orpaHudeHHon ocamm 0D, 0D, v kpusow fo(Dy, D.).

Ha pucyHke 9.1 ucnoneayoTtca cnegyolime obo3HauyeHUs:

- D, — nospexaeHue Npu ANUTENbLHOM CTaTMYECKOM HarpyXeHuu, BbIYMCIIEHHOE COrMacHo 8.2;

- D) — ycranoctHoe nospexaeHune npu LUKNMYEeCKOM HarpyXeHum, BbIMUCNEHHoe CornacHo 9.2;

- fC(DN, DI) — 3@BWCMMOCTb, OMUCLIBAIOLAA COBOKYMHOCTb Nap 3HadeHun Dy v D, NpUBOAALLNX K KpW-
TUYECKOMY NMOBPEXOEHUIO.

D

T

0,8 \

A\
\ f(D,. D)
0,4
0.2 \*\
\\‘
N
0 0,2 0,4 0,6 0,8 Dy,

PucyHok 9.1 — [uarpamma, onuchiBakoLLas yCroBMe NPOYHOCTU NPU ANUTENBHOM
LUMKIIMYECKOM W ONUTENBHOM CTaTUMECKOM Harpy»KeHUAX

9.1.6 Owarpamma, npuBefeHHasa Ha pucyHke 9.1, npyumeHuMa Ona XPOMOHUKENEBLIX cTanen aycTeHuT-
HOro Knacca v MeTanna Ux CBapHbIX LUBOB, BEICOKOXPOMUCTLIX cTanen 10X9MdB, 10X9MOb-LU, 10X9MDB-B[,
7TX12HM®E 1 meTanna ux ceapHbIX LLBOB.

Mcnonb3oBaHne gaHHOW auarpammbl ANA cTanein opyrux knaccos TpebyeT ee obocHoOBaHMA.

9.2 Pacuer noBpexaeHusa npyu onNUTeNnbHOM UMKIMUYECKOM HarpyxeHuu

9.2.1 PacueT ycTanocTHoro noepexaeHus Dy MPOBOAAT C UCMONb30BAHUEM PACYETHbLIX KPUBLIX YCTasno-
CTU U Npouenypkl (PopMUPOBaHUS LIMKIOB Harpy:KeHus, B pesyrsraTe KOTOPOW onpeAensoT pasmaxu gedop-
Mauui 1 KONUYecTBO NOMyLUMKIOB 3a paccMaTpuBaeMbli Nepmuon aKcnnyatauun cornacHo npunoxeHuto XK.

[Mpw onpeneneHnn paamaxoe gedopmaunini cnegyeTt paccMoTpeTb M3ameHeHne aedopmauumii BO BpemMe-
HW B Hanbonee Harpy»KeHHON NOKanbHON 30He KOMMOHEHTA C KOHLIEHTPaLUMel HanpsyKeHWn Ans YCTaHOBIEeH-
HOW NocnefoBaTeNbHOCTH PEXUMOB HarpyXeHus.

9.2.2 PacyeT ycTanocTHOro NoBpexaeHns npu T > T, NpOBOAAT Ha OCHOBE pacyeTa B yNpyro-A3konna-
CTUYECKOW MOCTAHOBKE C MCMOMbL30OBaHWEM YpaBHEHWIA non3y4vecTu cornacHo E.4 (npunoxkenue E), nnactu-
4yecKoro nedopMMpoBaHUS MaeansHOro ynpyronnactudeckoro Tena cornacHo E.2 n E.3.2 (npunoxeHue E) u
KPWUBbIX YCTaNoCTW, paccynTaHHbIX cornacHo W.2 (npunoxexne ).

9.2.3 Pacyet yctanocTtHoro noepexageHus npu T < T, NpOBOAAT Ha OCHOBE pacyeTta B ynpyronnactuye-
CKOW NOCTaHOBKE C MCMNOMNb30BaHWEM ypaBHeHWIA cornacHo E.2 u E.3.1 (npunoxeHue E) n kpuBbIX ycTanocTy,
paccuuTaHHbIX cornacHo W.3 (npunoxeHue U).

9.2.4 Pacuyet cnegyeT NpoBOAUTE C YYETOM WU3MEHEeHUs (PU3NKO-MeXaHUYeCcKUX XapakTepucTuk mare-
puanoe noj Bo3AeNCTBUMEM TEMMepaTypbl U HENTPOHHOIO 0bnyyeHus. Mo pe3ynsratamM pacyeTa CTPOSAT Mpo-
thUnb UMKNNHECKOro HarpyxeHus (T. e. 3aBucumocTtb aecopmauun £ oT Homepa wwara HarpyxeHus) co-
rnacHo .1 (npunoxeHne K) n hopMUpPYIOT NOCNenoBaTENbHOCTL LUKIIOB HAarpyXXeHus ¢ onpeaerneHvem
KONMWYecTBa LMKNOB, pa3MaxoB gedopmMauunil A n ckopocTei gedopMUpoBaHus B nonyyukne & cornacHo »K.2
(npunoxeHue ).
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9.2.5 [InsA pac4eTa ycTanoCTHOTO NOBPEXOEHWA BECh Nepuo aKcnnyarauumn pazbrueaT Ha BpeMeHHbIe
MHTepBan.b Atj, rae Atj = tj+1 - Q,j= 1,2, ..., M; M — Konn4yecTBO peXXnmMoB Harpy>xeHus (BrnokoB HarpyeHus)
Ha paccmaTpuBaeMoM NepuoAe 3KCMyaTauuu.

MpumeyaHue — [INa CHWKEHUSA KOHCEpBaTU3Ma pacyeT crieayeT NpoBoauTh ¢ BOMbLIMM KONMMYEeCTBOM Bpe-
MEHHbIX MHTepBeanoB L. BenuuwnHa Atj OOmKkHa BeiBMpaTbes Takum 06pasom, 4Tobbl TEMNEpaTYpHbIE W CUMOBLIE Xapak-
TEPUCTUKY Harpy}KeHus B Ha4ane v B KOHUE uHTepeana buinv npubnuantensHo oguHakoBbiMW. Mpy yMEeHbLIEHUN KOMK-
YecTBa BPEMEHHbLIX MHTEPBANOB L pacyeTHoe 3Ha4YeHMe YCTanoCTHOro noBpexaeHus Byaet yBenuyvMBaTthcs, U pacuyeT
noepexgeHnin byaeT bonee KOHCEPBATUBHbLIM.

9.2.6 Ha kaxgom BpeMeHHOM MHTepBane At}- CBOWCTBA Matepvanos KOMMOHEHT, XapaKkTepuayiowue co-
NPOTUBIIEHNE YCTAaNOCTHOMY paspyLleHMIo (KpMBblE yCTanocTu), cnedyeT pacCcyMTbiBaTb B COOTBETCTBUM C
npunoxeHuem W onsa nospexgawoLleil 4o3bl HEATPOHHOTO 0bnyYeHus Fj+1' KOTOpasi COOTBETCTBYET MOMEHTY
BpeEMeHU f 4 (MOMEHTY OKOHYaHMA BPEMEHHOro uHTepsana Atj).

J
9.2.7 YcTtanocTHoe noepexaeHwe Dy Ha BpeMeHHOM MHTepBane At; onsa Hanbonee Harpy»eHHbIX 30H
KOMMOHEHTA C KOHLEeHTpaLKnen HanpsbkeHWid paccymTeiBatoT cornacHo XK.3.6 (mpunoxexue X) no opmyne

L
1
= = 9.1
D O’Sk"n; Vel (9.1)

roe [Nfﬂ] — ponyckaemoe KonM4ecTBO LMKNOB Npy pasmaxe aedopmalnii As, U cCKOpocTh AecopMUpoBaHns
B nonyuukne & ;
[ — KOnmWYecTBO NOMNYLMKMNOB HArpyXeHUss Ha BpEMEHHOM WHTepBane Ai:,., onpenensieMoe B COOTBET-
cteum ¢ XK.3 (npunoxexue XK);
kp — KoappuumeHT, paccunteiBaemblid cornacHo X.3.5 (mpunoxexue XK).

3Ha4veHune [Nf,n] onpeaensarT Mo pacyeTHbIM KPMBLIM YCTanocTy B COOTBETCTBUM ¢ W.2 (npunoxeHne A)
npu T > T, c nCnonb3oBaHneM aHa4eHnn Ae, u &, n B cootseTcTeum ¢ M.3 (npunoxenue W) npu T < T, ¢ nc-
NoMb30BaHWEM 3HA4YEHUN A,

3HaqeHun Ae, v &, paccumTbiBatoT cornacHo 2K.3.7 u 2K.3.8 (npunoxeHune >K) COOTBETCTBEHHO.

3HaveHusl xapaKTepuUCTUK, MCNonb3yemblx ANS pacyeTa KpUBLIX YCTanocTy, criegyeT NpUMHUMaTh B COOT-
BETCTBUWM CO CKOPOCTLIO AedopMUpOBaHUA B NONyLUKNe U Temnepatypol T, COOTBETCTBYIOLEN Makcumarb-
HOW TeMmnepartype B NONyLUKNEe Harpy>xeHus.

9.2.8 HakonneHHoe ycTanocTHoOe MoBpexaeHue 3a BeCb Nepuof 3KCnyaTtauuu cnegyeT onpefensaTb
no opmyne

M
D= YDy (9.2)
j=
9.2.9 Tlpum pacyeTe Ha ANUTENBHYIO LMKIMYECKYIO MPOYMHOCTL HEOBNMYYaeMbIX KOMNOHEHTOB AOMNYCKaT
MCMNONb30BaTb IKCNEPUMEHTANbHbLIE KPUBbLIE YCTANOCTH, NONYyYEeHHbIE B COOTBETCTBUU € TpeBOBaHUAMK METO-
4a ucnbiTaHuid Ha yctanoctb no FTOCT P 59115.5.

10 Pacuer Ha nporpeccupyloliee uameHeHne pasmepoB

10.1 PacyeT Ha nporpeccupyloLlee M3MeHeHne pa3aMepoB NpoBoaAT Ans 000CHOBaHMS MPOYHOCTU KOM-
MOHEeHTa No KPUTMHECKOMY CODbITUIO COrmacHo 5.3.5 Npy yCnoBuK OrpaHUY4eHnst OCTaTOMHbIX M3MEHEHWIA pas-
MEpOB 33aJaHHbIMW pasmepamMu.

10.2 PacueT Ha nporpeccupyollee M3MeHeHME pasMepoB C y4eTOM MOM3yvYecTu crnegyet NpoBoauTb
ANs KOMMOHEHTOB, MakcumarbHas Temneparypa T KoTopbix npesbiwaet T,

10.3 lpn npoBeaeHMN pacyeTa Ha Nporpeccupyrollee U3MeHeHWe pa3mMepoB cneayeT paccmaTpuBaTh
HOpMarbHbIe YCMOBUA 3KCNNyaTalun U HapylLleHe HopMalbHbIX YCIOBUI 3KCnnyaTaLlnn.

10.4 PacueT Ha nporpeccupyroLlee MaMeHeHWe pa3aMepoB cnegyert NpoBoauTb AN YCTAaHOBNEHHOW No-
cnefoBaTenbHOCTU PEXUMOB HarpyxeHusi ¢ Y4eTOM M3MEHEHUST (DU3NKO-MEXaHUYECKMX XapaKTepUCTUK OC-
HOBHOIO MeTanmna U MeTarnna CBapHbIX LUBOB B pe3ynbraTe BO30eNCTBMA TeMNepaTypbl.

10.5 [nsa onpegeneHus MU3MEHEHWUS pa3MepPOB KOMMOHEHTa CNeayeT BbIMOMHUTL pacyeT B YNpyro-BAs-
KOMNacTUYECKON NMOCTaHOBKE C WCMOMb30BaHWEM BPEMEHHbIX WHTepBanoB Al = ¢, —t, rae i=1, 2, ..., L;
L — KONU4ecTBO BPEMEHHbIX UHTEpPBaNoB, cchOPMUPOBAHHLIX A5 ONUCaHMA NpoLecca Harpy:KeHus Ha Bcem
nepuoae aKcnnyatauuu.

YpaBHeHuWs1, UCMOMb3yeMble ANA NpoBefeHusl pacdeTa, NpuBeaeHsbl B NpunoxeHun E.
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MpumeyvyaHuns

1 [Onsa noBbiWeHWst TOYHOCTU U YMEHbLLIEHWA KOHCEPBATUBHOCTU PacyHETOB PEKOMEHAYETCH YMEHbLUATL BEMUYUHY
BpeMEHHOro uHTepsana Atf,.

2 Ha kaxgom BpeMeHHOM UHTepBane At; 3Ha4eHMA KpaTKOBPEMEHHbIX 1 ANUTENbHLIX MEXaHWYECKUX CBOMCTB Cre-
AyeT NPUHUMATL NOCTOAHHBIMU W ONpefeneHHbIMU B COOTBETCTBUM C TEMMNEPAaTypon 1 NoBpexaaroLlein 1030M HA MOMEHT
BpeMeHW t;, 4 (KoHelU BpeMeHHOro nHTepsana At).

10.6 MpoOYHOCTL KOMMOHEHTA, PACCYMTLIBAEMOrO Ha NPOrpeccupylolLlee M3amMeHeHe pasaMepos, obecne-
yeHa, ecriv BbINOSIHEHO yCroBue

AH, < [AH),, (10.1)

rae AH, — n3MeHeHne reoMeTpN4ecKNX Pa3MepoB KOMMOHEHTA B kK-M HanpaBneHUK Ha KOHeL, 3KcnnyaTaumm;
[AH], — ponyckaemoe M3MeHeHne pasmepa KOMNOHEHTa B K-M HanpasneHui.

3navenne [AH], ycTaHaBNMBaeTCA KOHCTPYKTOPCKOM AOKYMEHTaLMEN.

11 PacuyeT Ha ogHOCTOpPOHHEE HaKonneHue BA3KoNnacTuieckux gecgopmauyunm
NPU TEPMOLMUKINYECKOM HarpyxeHumn

11.1 Obwme nonoxeHUsA

11.1.1 HakonneHwe Bsaskonnactnyecknx gedopmMmanmii BO3MOXHO NoA AeMCTBUeM BHYTPEHHero aaene-
HUA U TEPMOLMKIUYECKOrO HarpyxeHusa (3a cYeT LMKNMYEeCcKoro paguansHoro nepenaga TemnepaTyp) B CTeH-
Ke cocyga wnu TpybonpoBoga.

11.1.2 PacueT Ha 04HOCTOPOHHEE HaKoMMeHWe BA3KONMacTu4ieckux gedopmMmauni npu LMKIMYecKoM Ha-
rPY>KeHWUN JOIDKEH NPOBOAUTBLCA A5 060CHOBAHWS NPOYHOCTY KOMIMOHEHTA MO KpUTUYeckoMy cobbiTuio 5.3.6.

11.1.3 Pac4yeT Ha HakonmneHWe BA3KOMNacTUHecknx gedopmMauvi cnefyet NpoBOAUTb ANA KOMMOHEH-
TOB, B KOTOPbIX MakcumansHaa Temnepatypa T npesbilwaeT T, B yCNOBUAX TEPMOLMKIMYECKOTO HarpyeHus.

11.1.4 PacdyeT Ha HakonneHwe BA3KoNnacTUYecKux gedopmaunii cregyeT NpoBoguTe AnA Hawbonee
Harpy>eHHbIx obnacTeil KOMMOHEHTa W YCTaHOBNEHHOW MOCNedoBaTeNbHOCTH PEXKMMOB HarpyXeHus c yde-
TOM U3MEHEHUA (PU3UKO-MEXaHWNYECKNX XapakTepPUCTUK OCHOBHOMO MeTanna 1 MeTanna CBapHbIX LLUBOB B pe-
3ynbTate BO34eWCTBUA TeMnepartypbl.

11.1.5 JonyckalT He NPOBOAUTbL pacyeT Ha HaKoMnmeHue BA3KONMacTMYecKnx aedopmalnil, ecrnv Bbl-
nonHeHo niboe 13 ycnoeun no MOCT P 59115.9—2021 (nyHkTel 13.2 1 13.3).

11.2 OueHKa NPOYHOCTM MO KPUTEPUIO OAHOCTOPOHHETrO HAKONMEeHUA BA3KOYNPYrux
aedopmMmauumn

11.2.1 Pac4yeTt npoBogAT ¢ MCNoONb3oBaHMeM guarpammbl bpu, npuBegeHHon Ha pucyHke 11.1, n ad-
hEKTUBHOIO HaNPSKEHUs Caghpr YHUTBIBAIOLLETO MEXaHMYECKNe 1 TeMNepaTypHbIe Harpyaki.

PacuyeTt npMmeHnmM npu Sadpcp < R;O""; roe R;o"‘?;— 3Ha4eHue R;M npu cpegHenHTerpansHOn No TOMNWnHe
CTeHKM TemnepaType T, MakCUMarnbHOWN B LUKNe.

11.2.2 lNMapameTp Z (cm. pucyHok 11.1) cnegyeT onpefensaTs No cnegyrowum opMynam:

- anaobnactu E: Z=X"-Y;

- ansiobnactu S, Z=Y + 24(1 = X)Y:

- Ona obnactu 82: Z=X,
roe X n Y 3HavyeHus KoopauHaT Ha anarpamme, u3obpaxeHHon Ha pucyHke 11.1.

3HaveHnss X 1 Y BbIYUCISAIOT MO chopMynam:

o, + oplK
=~ (11.1)
p0,2

Olan
Y= o 11.2
R, (11.2)
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me  Righ= 0,5 (RI + RI).

p0.2 " Tp0.2
K, = 0,5(K + 1);
T 5 &
Rpom; — 3Ha4deHune R}J-O,Z npu MMHUMaribHOM cpefHeuHTerparnbHOM TeMnepartype CTeHKN B UUKNe;

G — obWwme memMBpaHHbie HanNpPSXeHUsa KOMNeHcaUMy, Bbi3aBaHHbIe LUMKNMUYEeCKUMW U3MEHEHUAMW TeMne-
km ’
paTypbl B CTEHKE COCyda UIn pr6onp0|30,|:|,a.

3HaueHue K npuHUMatoT paBHeiM 1,5 B crniyyae mecTHoro uarnba obonouek, u 1,3 ansa obevaek u Tpybo-
NpoBOOORB B cnyyae obLiero usrmba.

®opmynbl (11.1) u (11.2) ucnoneaytoT npu Z < 1. Ecnu BenuunHa Z > 1, HeobxoaMMO U3MEHUTE KOHCTPYK-
LMK U/MMK YCNOBMSA Harpy:KeHUs, UM MCNoMnb3oBaTh YTOYHEHHBIM pacdeT no 11.3.

y
1,6_ 82
Z=10
1,2
< 1
0,8 N
nt
™
E =0,8
04—
z=02 | z=04 | Z=06 Z7=09
z=01| z=03 z=a5\ Z=07
1 1 1 1
0 1 |

0,2 0.4 0,6 0,8 X

Pucyrok 11.1 — Owarpamma Bpu ans BeluucneHna adekTUBHOIO HanpaxeHusa Sapep
11.2.3 HanpsikeHune Oaepp CMIEAYET PACCUUTLIBATL MO chopmyne
— il iow

11.2.4 [Ina Temnepatypbl CTEHKW T ¥ ANUTENBHOCTU UMKNA HarpyXeHUs No U30XPOHHOW KPUBOW [e-
copmupoBanus (cm. FOCT P 59115.4) onpegensoT cpegHIo Mo ceveHnio gedopmMaLmio nonsy4vyecTtu € CO-
OTBETCTBYHOLLYI0 HanpsbkeHuwo 1,25 - Satch-

Ecnu sHaveHue £, meHbwe 0,002 Ha KaxaoM LMKNEe Harpy>KeHus, To NPOYHOCTL KOMMOHeHTa obecneye-
Ha ¥ ganbHenwune pac4eTbl HE NPOBOAAT.

Ecnun 3HaveHue ¢, 2 0,002, To onpenenaAwT cymMmapHble AedopMaunn nonay4yecTi, BbIMUCIEHHbIE MO
BCEM UMKam

By 3 (11.4)

CymmapHaﬂ aecopmMmaums SormkHa yOOBNETBOPATL YCINOBUAM!
- And OCHOBHOro metanna

gy < 0,02; (11.5)

- Ons meTtanna wsa
ecz<0,01. (11.6)

7, «
Ecnwn ycnoeus (11.5) u (11.6) He BbINONHEHbI UK Saep = Rpg’f’z", cnenyeT BbINOMHUTL YTOMHEHHbIA pacyeT
no 11.3.
15
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11.3 YTOUYHEHHbIW pacyeT Ha OOHOCTOPOHHEE HaKOMMeHWe BA3KONNacTuiyeckux gedopmaummn

11.3.1 YTOYHEHHbIA pacyeT NpoBoanTCcA Ans Haubonee HarpyKeHHbIX NOoKanbHbIX 30H KOMMOHEHTa C
KOHUEeHTpaunen HanpsKeHun.

11.3.2 [Ons onpegeneHns oQHOCTOPOHHEro HaKonneHWs AeopmManni BeCb Neprnos akcnnyaraumm Kom-
NOHEeHTa crnedyeT paccMaTpueaTk Kak nocrnegosaTenbHoe NpocnexXuBaHue UCTOPUU Harpy>XeHus KOMMNoHeHTa
BO BPEMEHW C BPEMEHHbBIMW UHTEpPBanaMu Aty

rae ty, tey — TekyLWnin 1 nocnegyowmin MOMEeHTEl BpEMEHW COOTBETCTBEHHO;
k=1,2,...,L; L — KoNnn4ecTBO BPEMEHHbLIX NHTEPBAIIOB HA BCEM MNepUoLe 3KCnyaTaunu.

Mpumevarnnn

1 [ns NOBbILWEHWS TOYHOCTU WM YMEHBLLUEHWA KOHCEPBATWBHOCTU PacyeTOB PEKOMEHOYETCA YMEHbLUATL BENUYUHY
BPEMEHHOTo nHTepBana Afy. MNpu 3ToM 3HadeHue At crieqyeT BeiGUpaTh Takum obpasom, 4Tobel TeMnepaTypHbIe U CUMno-
BbIE XapaKTEPUCTUKW LWKNA HAarpyxxeHns B Havane (MOMEHT BPEMEHM f,) 1 B KOHLEe nHTepeana (MOMEHT BpemeHu b )
Bbiny NPUBNM3NTENLHO OAMHAKOBLIMU.

2 Ha kaxgom BpeMeHHOM nHTepBane Af, 3Ha4eHWs KpaTKOBPEMEHHBIX 1 ANUTENbHbIX MEXaHUYECKUX CBOMCTE cre-
AyeT MPpUHUMaTb NMOCTOAHHBIMKU U ONPEeaeneHHbIMUM B COOTBETCTBUM C TeMnepaTypoi Ha MOMEHT BpemeHu f, (Hadyano
BPEMEHHOIo MHTepBeana Afy).

11.3.3 Ha kaxgom BpemeHHOM vHTepBarne Af, crefdyet onpefenvTs n3meHeHve deopmauynii Bo Bpe-
MEHW C NCMOoNb30BaHWeM pacyeTa B ynpyronnacTU4eckon NocTaHoBKe, ecrniv Temnepartypa T pacyeTHOW 30HbI
He npeBbilWaeT T, nu pacyeTta B ynpyro-BA3KoNIacTM4eckon noctaHoBke, ecnu Temnepartypa T Bbiwe T,

YpaBHeHus, ucnonb3yemsle ang pacuyetra HOC, npueeageHsl B npunoxenun E. MNpu npoBegeHun pac-
yeTa B yNpyronnacTUYeCKoW NOCTAaHOBKE NCMONb3YOT ypaBHeHUA cornacHo E.2 n E.3.1 (npunoxeHwe E). MNpu
npoBefeHUW pacyeTa B YNPyro-Ba3KonnacTUYeckon NocTaHOBKE UCMOMb3YIOT YpaBHEHWA NonayyecTy cornac-
HO E.4 (mpunoxeHue E) n ypaBHeHMs nracTudeckoro AeopMupoBaHus ngeansHoro ynpyronnactmy4eckoro
Tena cornacHo E.2 n E.3.2 (npunoxeHue E).

11.3.4 To pesynsTaTam pacyeToB criegyeT onpeaenuThk HakonneHHoe noeBpexaeHne Ana Havbonee Ha-
FPY’KEHHLIX MOKanbHbLIX 30H KOMMOHEHTa C KOHUEHTpauKnen HanpskeHnin no opmyne

et
o =’(Z_'1(Tf)kr (11.8)

raoe K — Konun4ecTtBo BDEMEHHI:;IX MHTEepBanos Atk Ha BCeM nepuoae akcnnyaraunu;
(Aeb3) — VHTEHCUMBHOCTL MpUpaLLeHns BA3KOMNACTUYecKol AedopMaliv Ha BPEMEHHOM WHTepBane Aty
(cm. pucyHok 11.2);
&f ) — AeopMaLma pas3pyLIeHns Ha BpEMEHHOM UHTepBane Aty,
gr ecnu T < T; Ha BpeMeHHOM uHTepBane Al
Sk = .

| efE), ecnn T 2 T, Ha BpemMeHHOM uHTepsare At, (11.3]

& — CKOpOCTb AeOPMUPOBAHMA Ha BPEMEHHOM WHTepBane At,.

BenuunHy (Aagf,)k onpefensawnT no dopmMynam:
- Npu 2 T, Ha BpeMeHHOM WHTepBane Af,

Aoy = | S A Wb ) (11.10)

- npn T < T, Ha BpeMEHHOM nHTepBane At

(AeE2) = (Aelo)e= | 3 AePAR )k, (11.11)

roe (Aegq)k — VHTEHCMBHOCTL NpUPaLLEHMA NNacTUYeckon AetopMaLuu Ha BpEMEHHOM MHTepBeane At;

(AN = (Ash ) + (Ae)x; (11.12)
(Aeh ) = (efhier — ()i (11.13)
16
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(Aeg)k = (€)1 — (ef )i (11.14)

(e}?)k. (SUE)""'1 — 3HaAYeHWs KOMMOHEHT NNacTU4ecknx AetopMaLnii B MOMEHT BPEMEHU t, 1 t;, | COOTBETCTBEHHO;

[ 3 S i
(s.ﬂ")k! (Sl.if)kﬂ KOMMOHEHTbI ,u,ecbopmauvlu nona3y4yectn B MOMEHT BpEMEHN tk n tk+1 COOTBETCTBEHHO.

BenuuunHy ¢, onpefensitot no gopmyne

2 " -
_ (ke 34 IHAT i (11.15)

&="ap At ’

Ty max .
rae (Aﬁfj’ =Gk — (ﬁﬁc)m
(ef*) — KOMMOHEHTBLI BA3KONNACTMHECKNX 6ChOPMALNI B MOMEHT BPEMEHMN ty;

(S#C)T“— KOMMOHEHTLI Bfi3KOMnacTuyeckux gedopmauuii, Korga UHTEeHCMBHOCTL BSI3KOMMacTUYeckol ae-
dopmauum agg AOCTUraeT MakCUMarnbHOrO 3Ha4yeHUs Ha BPEMEHHOM uHTepsane Af, (cMm. pucy-

HoK 11.2);
PC = 2 Epc 06 .
ebs = 50" (11.16)
Eﬁ"‘:gﬁ?+a§. (1117)
X |
ij
i
€ ke ¥
if Tk* (Asf’jc)k
| —
(Sgc)k
Aty At,

e |

PucyHok 11.2 — Cxema onpeaeneHns npupaLleHns BRaKonnacTuieckoin aegopmaummn Agh®
Ha BpeMEeHHOM UHTepBane Af,

3HaueHue £ MPUHMMALKOT MO NPUNOXKEHNED A wnnn pacCYUTbIBaKT NoO cbopmyne

af=_|n(1_ %), (11.18)

roe ZT npyHuMaloT cornacHo npunoxeHuio A u FOCT P 59115.3.

3aBUCUMOCTb € (%) CTPOAT NOCPEACTEOM NEPECTPOEHMS 3aBUCMMOCTU s;(tf), roe BMecTO KoopauHaThl #;
T

MCMoMb3yHT KoopauHaty & = ti 3HaveHus e; u te npuHumaroT cornacHo MOCT P 59115.4.

11.3.5 ﬂ,OI’IyCKal’OT Ol'lpe):’lreJ'IﬂTb HaKonmneHHoe noepexjgeHre O0nAa nepBbliX HECKONbKUX LUMKIOB Harpyxe-
HWUA, eCrnin Benn4nHa Aagg yCTaHaBnmBaeTCca 4Yepea 3—4 yukna. lNo pe3ynbratam pacdeTa BblHUCIAKT Cpen-
Hee 3Ha4YeHue NoBpeXAeHWA 3a UWKN HarpyXeHud nytem CyMMUpOBaHWA NoBpeXxXgeHwA 3a n UMKIoB (3 nnn
4 U,MKJ'Ia) 1 aeneHna Ha Konnm4ecTBO 3TUX LMKNOB. CyMMapHOQ noBpeXgeHwe onpefenarT nyTemM YMHOXeHUA
CpedHero noBpeXxgeHnd Ha 06u.|,ee KONMM4YeCTBO UKMKNOB HarpyxeHuA B TedeHUe BCero BpemMeHu akcnnyaraunn.
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11.3.6 lMpo4HOCTb KOMMNOHEHTA 0becneveHa, ecnu BbIMONTHEHO YCNOBUE

D, <1, (11.19)

Ecnu Ha koHel nepuoaa aKkcnnyaTauuy noepexnaemoctb D> 1, To cneayet onpefenuTs MOMEHT Bpe-
MeHU 3apoXaeHNs TPELLUWHBI t,?ap""‘“, npw kotopom D_ = 1.

12 Pacuyer Ha CONpPOTUBIIEHNE pPa3pyLUEHUIO

12.1 O6wure nonoxeHus

12.1.1 Pacyet Ha cOnMpoTHBIEHKE paspyLLEHWIO crieayeT NPOBOAWTb A5t 0D0OCHOBaHMS MPOYHOCTN KOM-
NMOHEHTa No KpUTUYecKUM cobbiTnam 5.3.1 1 5.3.3 ¢ Ucnonb3oBaHMEM NONoXKeHUH pasgena 6.

12.1.2 Pac4eT Ha conpoTUBIIEHNE paspyLLUEHWIO MPOBOAAT BO BCEM uanasoHe TemnepaTyp aKcnnyarta-
LMW1 KOMIMOHEHTA.

[ns KOMNOHEHTOB, B KOTOPLIX MakcuManbHas TemMnepartypa T npesbillaeT T, pacyeTbl CrefgyeT nposo-
OWTb C y4eToM Mon3yyecTy cornacHo 12.2—12.4.

[Ina KOMMNOHEHTOB, B KOTOPbIX MakcUMarbHas TeMnepatypa T He npesblllaeT T, pacyeTbl cneayeT npo-
BOAMTL Oe3 yveTa nonsy4vectu cornacHo 12.3 n 12.4.

12.1.3 Pac4et Ha conpoTuBNEHME paspyLleHuto cnegyeTt NpoBogvThL AN YyCTaHOBNEHHOW nocnegosa-
TENbHOCTU PEXUMOB HarpyxeHus ¢ y4eToM OM3MKO-MEXaHUYECKMX XapakTepUCcTUK maTepvana.

12.1.4 B pamkax pac4eTa Ha CONpOTHUBIIEHMNE Pa3pyLUEHUIO CMEeNYET pACCMOTPETbL Pa3BUTUE PacyYeTHO-
ro nedpekta B CBAPHOM LUBE, HE MOABEpPraemMomM 3KCNIyaTalMoHHOMY KOHTPOMK, Ha4nHas ¢ MOMeHTa Hadana
aKkcnnyaTauuu.

TpelWwwnHy BO BCeX Cryyasx criegyeT OpUeHTMpoBaTk Takum obpa3oM, 4ToObl ee pocT Obln MakcuMane-
HbIM (oTHOwWeHWe J/J,, (K|/K ;) Bbino Hanbonbvm).

12.1.5 [ns aHanu3a pasBuTus TPELLMHbI BECb NEPWOL 3KCNNyaTaLlumn KOMNOHEHTa crieqyeT paccMaTtpu-
BaTb Kak nocnefoBaTeNbHOE NPOCMNeXnBaHNe NCTOPUKN HarpyXeHua KOMINOHEHTa BO BPEMEHWN C BPEMEHHBIMU
uHTepsanamu At;

At =t -1, (12.1)
roe ti, tpq — TEKYLLMA U MOCNEeAyoWUin MOMEHTbI BPEMEHW COOTBETCTBEHHO;
i=1,2,.., L L — xonu4ecTBo BpeMEHHbLIX MHTEPBANOB Ha BCEM Nepuoae 3kcnnyataunu.

MpumeyvaHus

1 [nA noBbILWEHUS] TOYHOCTU WU YMEHBLLUEHUS KOHCEPBATUBHOCTM PAcYETOB PEKOMEHAYETCA YMEHbLIATE BENUYMHY
BPEMEHHOT0 MHTEpBana Af;.

2 Ha KaXaoM BpeMeHHOM WHTepBarne Af; 3SHa4eHNs KpaTKoBPEMEHHbIX U ANUTENbHBIX MEXaHUYECKUX CBOWNCTB Cre-
AyeT NPUHUMAaTh NOCTOAHHLIMU 1 OMpeaeneHHbLIMY B COOTBETCTBAN C TeMNepaTypoi Ha MOMEHT BpeMeHU ¢, (Ha4ano spe-
MEHHOro uHTepBeana At).

12.1.6 AHanus pas3BuTWsS TPELLMHBI NPW ONWTENBHOM HarpyXeHWu Nno MexaHwaMmy nonayyecTu crieqy-
eT BbINOMHATL HA OCHOBE pacyera B yMNpyro-BA3KONIaCcTU4ECKON NMOCTAHOBKE C MCMOMb30BaHWEM ypaBHEHUI
nonayyvect cormacHo E.4 (npunoxeHwe E) W ypaBHeHWWA nnacTMyeckoro AedopMUpOoBaHWUs WOEeanbHOro
ynpyronnactuyeckoro Tena cornacHo E.2 n E.3.2 (npunoxeHue E).

AHanus paseuTUSA TPeLLWHbI NPY LUKMNMYECKOM Harpy>XeHuW no MexaHu3My yCTanocTh pekoMeHOyeTcs
BbIMOMHATL Ha OCHOBE pacyeTa B YMpyroi NoCTaHOBKE C MCMOMb30BaHWEM MapameTpoB NUHENHON MEeXaHWKK
paspylueHus (KoadhPUUMEHTOB MHTEHCUBHOCTM HaNpsXXeHWi). YpaBHeHWs, UCNonb3yemble Ans onpedeneHus
HIOC, npuBeneHsbl B E.2 (npunoxeHune E).

Mpumevyanmne — [lpn pacyere B ynpyrol NoCTaHOBKE criedyeT BBOAWTb HadanbeHble gedopmaunm, paBHbie
Heynpyrum gedopmaumam, NofyyYeHHbIM U3 pacHeTa B YNpyro-BA3KoNnacTUYeckon noctaHoBke. [lonyckatoT He y4nTbiBaTh
Ha4anbHble dedhopmauun, ecrnv Npu aHanua3e CKOpOCTW pocTa YCTanoCTHOW TpeLlUWHbl Ko3hLUMeHT acUMMETPUK Ha-
rpy>eHuns npuHumaetcs paeHeiM 0,95.
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12.2 Pacuer Pa3BUTUA TPEeWWHDbI NPV ONIUTENbHOM HarpyXeHWM no MexaHU3amy nonsy4yecTtu

12.2.1 To pe3ynsTaTam pacdeTa B ynpyro-BA3KONMacTUHECKOW NOCTAaHOBKE CNeayeT NOCTPOUThL 3aBMCK-
MOCTb pehepeHCHOTO HaMpsiXXeHUs BO BpeMeHU o, (f). PacyeT o, . npuBeaeH B npunoxeHun M.

12.2.2 [Ana ycTaHOBMEHHOW NocnenoBaTenbHOCTH PEXMMOB HarpyXeHusa cnegyet copMuposarth Bpe-
MeEHHbLIE MHTepBanbl Atj = tj+1 = tj, rae j=1, 2,..., N; N, — KOn14ecTBO BPEMEHHbIX MHTEPBaroB, Ha KOTOPbIX
3HAYeHUs o, MPUHUMAIOT NOCTOSHHLIMU U PaBHbIMW CBOEMY MAaKCUMansHOMY 3Ha4YeHU Ha WHTepBane Az}-.
Mpu 9TOM UCKMIOYAKOT BPEMEHHbIE UHTEPBarbl, NP KOTOPbLIX TemnepaTypa T 30Hbl C TPELWHON MeHblue T,

MpumedyaHue — [ns NOBLIWEHWA TOMHOCTA U YMEHbLUEHWUS KOHCEPBATMBHOCTU PACc4eTOR PEKOMeHOyeTcs
YMEHbLUIATb BEMM4NHY BPEMEHHOTO MHTEpBaNa Alj.

12.2.3 [Ina BpeMeHHOro nHTepeana Ai} crnegyet Bbl4MCNUTL 3HaveHua KINH B Toukax a n ¢ TpeLwnHbl
(cm. pucyHok 7.1). lpw 3TOM Ha4varnbHblE 3HAYEHUA Pa3MepPOB TPELLWHbLI MPUHMMAKT CornacHo 7.3.

3Haverns KMH npMHUMaoT NOCTOAHHBIMWA U PpaBHLIMW CBOWMM 3HA4YE€HUSIM B MOMEHT BPeMeHW {, Npu Ko-
TOPOM G o AOCTUTAET MAKCMMaIIbHOIO 3HaYeHWUs Ha MHTepBane At:,-.

MpumedyaHus

1 Pacuet KMH pekomeHgyeTca npoBoavTe metogom MB® ¢ vcnonb3oBaHveM pacnpegeneHma HopmanbHbIX Ha-
NPSKEHNIA G, K NIOCKOCTU TPELMHBI.

2 Ecnu B KOMNOHEHTE PaccMaTpMBAETCH 30HA C OCTATOYHLIMM CBAPOHHBIMUA HANPSKEHUAMN Gop, TO ONA 3ToM

1
a -

(ogcm - (1- nc)] 1-"ci
6.2 — Mpefden Teky4ecTy matepuana B UCXOAHOM (HeoGny4eHHOM) COCTOSHIM; ET — mopynb ynpyrocTu; a,, N 6y —
napamMeTpbl YpaBHEHUA YCTAaHOBMBLUEWCH NOMN3y4ecTy, onpenensemble B COOTBETCTBUKM C E.6 (MpunoxeHue E). [Ana cTa-
nen mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3 n 07X12HM®E 3HauveHus a. v n_ npuBeneHbl B Tabnuue 1.1
(npunoxenwe ).

12.2.4 TNpupalweHus pasmepoB TpeLlHbl Ha BpeMEeHHOM UHTepBane Atj cnegyet onpedensTh C UCMOrMb-
30BaHMEM 3aBUCUMOCTEN NpunoxeHusa [ no coopmynam:

30HbI Npu pacyeTe KMH BMeCTo o, MCNonkayeTcs BENUYMHA o, + oocp, M€ Ogen = [(00,2)1_""— E"

Aa;=A(CY)" - Aty mm, (12.2)

Ac;= A(Co)" - ALy, mm, (12.3)
rae A, N, — KOHCTaHThl;
C;, C. — C*-vHTerpan B TO4Kax a v ¢ TpewmnHbl (CM. PUCYHOK 7.1), BLIYMCMAEMBIN C CMNOMNb30OBaHNEM 3a-
BucumocTu (I.3) (npunoxeHue M), no chopmMynam:

ﬁ?‘;af j
107 - (K2 - ==, ecnu Ty 2 T,
by= el e (12.4)

0, ecrin T,,{ax <T:

J .
Eref i
L1070 (K T ecmu Ty 2 T
Ce= . Orer (12.5)
0, ecrn Toex < T¢

roe Ejef — WHTEHCWMBHOCTb CKOPOCTH ,D,ECbOpMaLIMM non3y4yecTtu HEOGJ'Iy‘-IEHHOFO mMarepuana npu Orof = O'fe
W Temneparype, paBHO MakcumansHol Tygx HA BpeMeHHOM MHTepBare /_\.tj B 30HE C TPELUMHON;
K(C) — KINH B TOUKax a u ¢ TpelWwWHbl B MOMEHT BPEMEHMW, MNMPKX KOTOPOM G OOCTUraeT MakKCcuMarnbHOIo

K
(
3Ha4yeHWA Ha nHTepBane Ai:,; COOTBETCTBEHHO.

ay ref
PacueT o, NPOBOAAT B COOTBETCTBUU C NPUNOXKeHUeM K ¢ y4eToM pa3MepoB TPeLLMHbI.
3HaveHusa A, v n, npueefeHsl B Tabnuue L1 (npunoxeHue M), UNKU NPUHUMAIKOTCSA Ha OCHOBE [aHHbIX,
NpMBEOEHHbIX B 000CHOBLIBAKOLMX OTHETaX MO Marepuanam, v no TEXHUYECKMM peLleHMsIM, COrnacoBaHHbIM
c 'MO.
Pacuert £, NpoBoa#AT no dopmynam npunoxexus I ¢ ucnonssosaHnem chopmyn npunoxeHus [I.
12.2.5 Tekywue pasmepbl TPELLMHbI cnedyeT onpegensaTtb no dopmynam:

a;=a; 4+ Aaj (12.6)
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C; = ¢4 + Ac; (12.7)

12.2.6 KoHeuHble pa3mepbl a_ v C_ TPELUMHbI NPU ANUTENbHOM HarpyXeHuu npu nonsyyectu cregyet
onpefensaTb nocnegoBartenbHbIM NOBTOpEHMEM pacdeTa no 12.2.3—12.2.5 0o JocTMXKeHWs KoHUa nocneno-
BaTENbHOCTU PEXUMOB HarpyKeHus .

12.3 PacueT pa3sBUTHA TPELWMHLI NPYU LUKINNYECKOM HarpyXeHun

12.3.1 [na aHanu3aa pa3suTus TPELLMHBI MPU LIUKIIMYECKOM HarpyKeHuun cneayeT onpegennTs pasMaxu
KWH Ha ocHoBaHWmM pacyeTa B ynpyroi noctaHoeke. Mpu 3TOM ecnu pacyeT BbINOMHASTCS ANA KOMMOHEHTa, B
KOTOPOM MakcuMarnbHas TemnepaTypa T npesbllwaeT T, TO pacyeT MPOBOAAT C UCMONL30BaHUEM HadYanbHbIX
AecdopMauuii, Mony4YeHHbIX Ha aTane pacyeTa B YNpyro-Bs3KONMIacTUYeCcKon NocTaHOBKe NpU pacyeTe pocTa
TPELLMHbI MO MEXaHW3MY MON3y4ecTu.

MpumevaHue — [onyckaloT NPOBOOUTL aHaNWM3 Pa3BUTUS TpeluvHbl 6e3 yyeTa HaudanbHbIX dedopMaLuid,
MONy4YeHHbIX Ha 3Tane pacyeTa B yNpyro-BA3KONMACTUYECKo NocTaHoBKe. B aToM crnyyae ckopocTb pocTa TpeLuHbl Npu
LIMKITMYECKOM Harpy:KeHUu cneayeT NPOBOAUTL NpW KoahduLuMeHTe acUMMETPUK Lukna, paBHoM 0,95.

12.3.2 HavanbHble 3Ha4€HWsi pa3sMepoB TPeLWHbI NPUHYMAOT PaBHbIMKU pasMepamM a_w ¢, NonyyeH-
HbIM corfnacHo 12.2, ecniv NpoBoAWIICS PacyeT € yYeTOM pasBUTUA TPELLWHbI NPKU NOM3y4ecT, UKW MpUHK-
MaroT cornacHo 7.3, ecnu pacyeT NPOBOAMTCA ANA KOMMOHEHTOB, B KOTOPLIX MakcuManbHas Temneparypa 7
paBHa unu Huxe T,

kbl Harpy»xeHns [omkHel BbITe onpegeneHsl TakmM o6pa3om, 4Tobbl B Ha4ane uMkna v B KOHUE LNK-
na s3HaveHunsa KMH 6einv npubnmanTtensHo ogMHaKoBbIMU.

Pasmax KMH onpepensaioT B TouKax @ U ¢ TPeLLMHbI (CM. PUCYHOK 7.1) H8 OCHOBaHWM MaKCMManbHbIX 1
MWHUManbHbIX 3Ha4eHWd KMH B UMKe npu nocnenosareflbHoM NPoCcneXnsaHnyv MCTOPUA HarpyeHus.

Mpumevanune — Pasmax KMH MmoxeTt BbiTe OnpegeneH HeNocpeacTBEHHO U3 pacyeTa B YNpyrow NocTaHOBKE
“nK ¢ nomoLkio Metona MB® ¢ ucnonb3osaHueM pacnpefeneHius HOPManbHbIX HANPSHKEHWA G, K MNOCKOCTW TPELLIMHBI,
paccyYUTaHHbBIX MPU €e OTCYTCTBUM.

12.3.3 MNpwvpalleHne pa3MepoB TPELLWHBI 3a LIMKN Harpy:xeHus cnegyeT onpefensaTb ¢ UCNOMb30BaHK-
eM 3aBucumocTen (B.1) u (B.4) (npunoxexue B) no popmynam:

cTap AKia) 't R
® 'Cfﬁ , @CIM AKpg) 2 AKy ( a,T),M

Aay = M; (12.8)
0, ecnn AKyy) < AKiy
AK, r
m"""’-c(i ,ecnn AK ., 2 A R,,
Aci = T-R, Ko 2 Ay (R T) am, (12.9)

O, ecnu AK(G) < AK(H,)

rae Aa, u Ac, — npupalieHns pasMepoB TPELMHbI 38 K- LMK HArpy>KeHUs B TOYKax @ U ¢ COOTBETCTBEHHO,;
AK(a), AK(C) — pasmaxu KMH Ha k-M LMKne HarpyeHus B TOYKax a U ¢ TPELLWHbI COOTBETCTBEHHO;
R, R, — Ko3(pPUUMeHTLI aCUMMETPUU LMKIa HarpyxXeHust Ha k-M UMKIe HarpyeHus B TouKax a u ¢
TPELUUHBI COOTBETCTBEHHO;
AK(m) — noporoebiK pasmax KWH |-ro poaa;

®CT@P — koahUUMEHT YCKOPEHUS pocTa TPeLUHbI BCNeACcTBUE TEMMNepaTypHOro CTapeHus.

Pacyer AK(a), AK(C), R,. R, BbinonHsoT cornacHo B.1 (mpunoxexne B).

Pacyet C;npoBoAsT 419 MaKCMMarnbHOW TEMNEPaTypbl K-ro UMKIa Harpy>KeHusl v MoBpexaaLLen 403k,
COOTBETCTBYIOLLEN MOMEHTY BPeMEHUW Ha KOHel K-ro LWMKNa Harpy»KeHus.

3HaveHns AKy,, ©™@P u C; paccuuTbiBatoT no dopmynam npunoxenuns B, FTOCT P 59115.6 nnu npuHu-
MalT Ha OCHOBE [aHHbIX, MPUBEAEHHbIX B 0D0OCHOBLIBAKOLWKMX OTYETaX Mo Matepuanam, Unm no TeXHUYEeCKNM
peweHusm, cornacoBaHHbiM ¢ TMO.

12.3.4 Tekywme paamepbl TpeLKWHbI cnegyet onpegensaTs no popmMmynam:

a,=a,_q+Aa, (12.10)
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C = Gyq + ACy, (12.11)

rnoe a, n ¢, — pPasMepbl TPELWWHbI Ha k-m umkne HarpyxeHuA.

MpumeuvaHune — EcnvHeBO3MOXHO BbIAENWUTL LMK HarpyxkeHus (KMH B Hauane v koHUe uukna JomkeH bbiTb
OOMH 1 TOT KEe), TO B KAYECTBE XapakTepUCTUK LiMKNa HarpyxeHus (AK, R) cnegyeT npuHMMaTh XapakTepucTUKN NonyLuK-
na. [Npwn 3TOM KONMYECTBO 3TUX LMKITOB CriegyeT NPUHUMAaTEL PaBHbLIM KONMMYECTBY TakMX MOMyLUMUKIOB.

12.3.5 KoHeuHble pasmepsl a ¥ ¢,y (Mpn Temnepatype T Bbiwe T,), unun ay v ¢, (Npu Temneparype T,
He mpesbiwaiLlein T,) TPeWwWHbI Npy UMKIIMYECKOM HarpyeHuu crielyet onpefensiTe NocrefoBaTenbHbIM
NOBTOPEeHWEM pac4yeTa B cooTBeTcTBUM € 12.3.2 n 12.3.4 oo Tex nop, noka He ByayT y4TeHbl BCE LIMKMbI Ha-
rpyXeHus.

12.4 AHanu3 ycnoBuih NPOYHOCTM ANA MatepuanoB heppUTHOro Krnacca npu Temnepartype T,
npesbiwatowen T,, U ANA KOPPOINOHHO-CTOMKUX MaTepuanosB ayCTeHMTHOro Knacca

12.4.1 Ananus ycrnosui NpoOYHOCTWM ONA ayCTEHWTHOW aHTUKOPPO3UMOHHOW HanmasBku crnegyeT rnposo-
otk no FTOCT P 59115.14.

12.4.2 YcnoBus nNpo4YyHOCTM KOMIMOHEHTAa € TPeWMHOW cornacHo 5.3.1 cyuTaloT BhIMNOMTHEHHBIMU, ecrn
AN Kaaoro paccmaTpMBaeMoro MOMeHTa BpeMeHW NpoTeKkaHWs pac4eTHOro pexuMa BbIMOMHEHbl YCNOBUSA:

- K(C)(P,O’ PS) < KJC’ (1213)
roe K(a)(Pp,PS), K(C)(PP,PS) — 3HadeHusa KMH B Toukax a 1 ¢ TpellnHbl COOTBETCTBEHHO, C YYETOM MexaHn4ye-

CKOW PID 1 BTOpUYHOW P  Harpy3ok, Mlla;
K c — TpeLluHoCTOMKOCTb, onpeaensiemMasi no opmyne

Km:\[%,mna-m (12.14)
MpumedvaHus

1 Pac4yer KWMH pekomeHagyeTtca nposoauTe Mmetogom MB® c ucrnonb3oBaHWem pacnpeneneHus HopMarbHbIX Ha-
NPSKEHWA o, K NNOCKOCTM TPELUMHBI, PACCYMTAHHLIX Npu ee oTcyTcTBuu. Onpeaenexne o, crneayeT NpOBOAUTE C MO-
MOLLbIO pacyeTa B yNpyro-BA3KONNacTMHEckon nocTaHoske (npu T > T,) unv pacyeTa B yNpyronnacTUHECcKon NOCTaHOBKE

n — koapuuneHT 3anaca.

(npu T=<T)).
2 Ecnu B KOMMOHEHTE paccMaTpyBaeTcs 30Ha ¢ OCTAaTOMHBIMM CBaAPOYHBIMK HAMPAXEHUAMU o, TO ANS 3TON
1
Rt . = [ e ET. 8c ke (1 —no)|
30HbI MPU pacyeTe BMECTO G, UCNOMNb3YeTCs BENUUMHA G, + Gy, TA€ ooy = [(Tpa) = oy~ — N :

0p,2 — MPEAEN TEKYYECTU MATepuarna B ICXOAHOM (HE0BMyHeHHOM) COCTOSIHNM; ET — moaynb ynpyrocTu; ag, N, og — na-
pamMeTpbl YpaBHEHWA YCTaHOBUBLUEWCS NON3y4ecTu, onpedensemsle B COOTBETCTBMU C E.6 (MpunoxeHune E). [1na ctanen
mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3 1 07X12HM®E 3Ha4yeHus a, 1 n, npueedeHsl B Tabnuue 0.1 (npu-
nosxenue [1). 3HaveHns a_ n n, AN ocTanbHbeIX Marepuanos npuHumatotes cornacto FOCT P 39115.4.

3HaveHue koadppuLneHTa 3anaca n cnegyet NPUHUMAaTh paBHbiM 1,1.

3Havenua E un J. ana cranen mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3 npvHMmatoT cornac-
HO npunoxeHuam A n b.

3Havenue K -~ ansg matepvanos heppuTHOro knacca npuHumatot cornacHo NOCT P 59115.6.

12.4.3 [JononHWTenbHO ANA KaX40ro paccMaTpruBaemMoro MoOMeHTa BpeMeH! T NpoTeKaHWUsa pacyeTHOro
peXKMMa JOIMKHbBI BEINMOMHATECS YCNOBUA OTCYTCTBMA NOTEPYU HECYLLLeA CNOCOBHOCTU KOMMNOHEHTA C TPEeLLMHON
cornacHo 5.3.3:

Srerl@ €. Pp) S RT g o (12.15)
a<0,5S,. (12.16)
Pacuet Gpof MPOBOOAT B COOTBETCTBUN C NPUINOXKEHNEM Ilc Y4E€TOM pa3MepoB (a n C) TpelWWHbl 1 Hanps-

KEHWUW, BbI3BAHHLIX MEXaHWYECKOW Harpy3Kkom Pp.
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3HaueHue R;glz NpPUHUMAaKT cornacHo npunoxeHuw A (ana crtanu mapkn 07X12HM®B) w
FOCT P 59115.3.

12.4.4 B xauyecTBe pa3MepoB pacyeTHOro AedekTa (a u ¢) cnegyeTt NPUHUMATB!

- ANA nocTynupyemoro no 6.4 gedgekra — 3HadeHns a y u ¢y (Mpy Temneparype T Beiwe T,) unu ay un
cy (npy Temneparype T, He npeBbiwawen T,), onpeageneHHsie no 12.3;

- Ans nocTynupyemoro no 6.5 aedekra — 3HaueHus a, 1 G, NpUHATLIE No 7.2.

12.4.5 Ecnu npy aHanuse pasBuTWs TPELUWHbI 3Ha4YeHe a cocTaBumo 3HaveHue mexee 0,55, To ana
obecrnevyeHnsi NPOYHOCTU KOMMOHEHTA C TPELMHOW OOMNONHUTENBHO HEODXOAMMO NMOATBEPAUTE BhIMONHEHUE
ycnosun (12.12), (12.13) n (12.15) npu a < 0,5S, .

12.5 AHanu3 ycnoBui NPOYHOCTU ANA MaTepuanoB (heppUTHOrO Knacca npu Temnepartype T,
He npeBbiwakmwen T,

12.5.1 Ycnoeue MPOYHOCTK CHUTAKT BbINMOINTHEHHBIM, €Cln ONA KaXOoro paccmMatpueaeMoro MOMeHTa
BpeMeHW T NMPpOTeKaHWA paCc4HeTHOro pexrmMa BbINMoNnHEeHO yCnosue

5y
Bl,, [z.dL <1, (12.17)
0

roe B,O — ONWHA POHTa TPELMHbI, pacCYWThIBAEMAas Kak ANWHA OYyrM NonysnnunTUYeckKoro Wnu 4et-
BEPTLANNUNTUYECKOro AedekTa;
L — KpuBONMHeNHasn KoopauHaTta (opoHTa TpeLUMHbl (CM. pUcyHoK 12.1);
Z. — napameTp, XxapakTepusylowWwmnin COCTOSHUE KaX oM TOUKM (DPOHTa pacyeTHOW TPeLMHbl B 3aBUCK-
MOCTH OT MakCMManbHOW BENUYMHEI MapaMeTpa a 3a Beck nepuog HarpyxeHusa ot 0 oo paccmartpu-
BaeMOro MOMeHTa BPEeMeHN T.

12.5.2 [na pexuMMoB C M30TEPMUYECKMMU MOHOTOHHBLIMU YCNOBUAMW HarpyXeHusi Ansa Kaxaoro 3Have-
Hus L 3HaveHwe napameTpa Z, B chopmyne (12.17) paccunTbiBaioT no hopmyne

7 ("i' KAL) = Kuin\*

¢ Ke — Kin '

rae K (L) — pacnpegenenne K, npu pacyeTHOW Temnepatype B 3aBMCUMOCTM OT KOOpAuHarbl L
(cm. pucyHok 12.1).

(12.18)

Mpumevanune — Tllog K, noHumaercsd KOIMMULMEHT UHTEHCUMBHOCTW HANPSAXEHWIA, Onpegensembiii MmeTona-
MW KaK NIMHEWHON, TaK U HENMHENHOW MeXaHWKK paspyLUeHus C y4eTOM 3aBMCMMOCTIW CBOMCTB Matepuana oT TeMneparypebl
W C y4eTOM OCTaTOMYHbIX HANPsXKeHWA. YCNOoBKA NCNOMb30BaHUS NMHENHOW U HENWHENHON MEXaHWUKW pa3pyLleHusa npuse-
aexebl B FTOCT P 59115.9—2021 (pasgen 12).

<y

2c l/

PucyHok 12.1 — CxemaTtusauusa pac4eTHOW NOBEPXHOCTHOM NOMyannunTUYECKOM TPEeLLMHBI

12.5.3 [Ns peXXMMOB C HEU30TEPMMUYECKMMU HEMOHOTOHHBIMKW YCMOBUSAMWN HArpy>XeHWs pacyeT NpoBo-
oAt cornacHo 12.5.3.1 ¢ ncnonb3oBaHuem copmynsl (12.17) unu cornacHo 12.5.3.2 ana nonyyYeHus ynpo-
LLIEHHOW KOHCEPBAaTUBHOM OLIEHKN MPOYHOCTH.

12.5.3.1 ins kaxgoro 3Ha4enus L 3HadyeHme napametpa Z. B opmyne (12.17) paccunTbiBaioT no
dopmyne
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Z, = max {a), (12.19)
(1)

rae o — napametTp, KOTOprP! 018 Ka)KA0oro aHadyeHuns L paccyMTbIBAaKOT MO cbopMyne

n- KJ(L,T) — Kmin 4 )
2 . >
a= KoLt)— Ko ) ecrim KAL) 20,9 - KL 1) M K{L1)20 ;

0, ecnn KAL)} < 0,9 - KpnadLt) unu K{L,1) <0
Kmax(L,7) = max [K{L,1)] — pacnpeneneHnue MakcumansHOro sHaveHna K; no opoHTy TpeLinHbl (Mo koopau-
0.1) HaTe L) 3a nepuop HarpyeHusa oT 0 4o TeKyLWero MOMeHTa BPEMEHMU T,
K (L,t) — pacnpegeneHxue K no (opoHTY TPeLUMHbI B MOMEHT BPEMEHW T,
Kc(L.t) — pacnpenenenue K- No poHTY TpeLinHbl B MOMEHT BPEMEH! T BCeACTBME He-

O4HOPOOHOIo pacnpeeneHnda TemMmnepartypbl BOOIb CprHTa TPeWwnHbl, N3MeH#-
HLWEerocsa OT BPEMEHMN,

Kiin = 20 MMa-vM;

(12.20)

kJ(;_,T) — pacnpefeneHne CKOpoCTU M3MeHeHUs K Mo hpoHTY TPELLMHLI B MOMEHT BPEMEHN T,

n; — ko3 MUNEHT 3anaca.

Mpumedvarnune — T[pu pacuetax no chopmynam (12.18) n (12.20) B crniyyae, korga n; - K, < K., npuHumaiot
n; - Ky = K-

12.5.3.2 [na nony4yeHus ynpoLleHHOW KOHCepPBaTUBHOW OLEHKW O0MYCKalT NPOBOAWUTbL aHanus npoud-
HOCTHK MO credyoLen npouenype.

YcnoBusa NPOYHOCTM CYUTAKT BbIMOMNHEHHBIMW, €CINY ANS Ka)X40ro paccMmaTtpuBaemoro MoOMeHTa BpemMe-
HW T MPOTEKaHUA PacHeTHOro pexmMma ANA KaXXaon ToHKM (PpoHTa pacHeTHOro aedekra BbIMOMHEHO YCroBue

n;- K= Kg, (12.21)
UCKMoYas Te MOMEeHTLI BpeMeHW, Koraa BbINOMHEHO yCnoBue kJ <0wm K,;<0,9- Kmax(L=T)-
12.5.4 3HaveHune koadhdyumeHTa 3anaca n; cneayert NPUHUMaTh PABHbIM:
- 2,0 npn HY3;
- 1,5 npy HHY3 v rugpaBnmMyecknx UcnbITaHUAX;
- 1,0 Nnpyn NPOEKTHOW aBapuu.
12.5.5 3Havenune K, paccuuTeiBaloT no opmyne
roe
KT T KIE® (M), npu K™(T) < Kig'(T)
(o] = '
K3 (T), npm KR%(T) 2 Kg'(T) {12.23)
KOO5(T) = 0,52 - [Ba)* . (k K )+ K_ . MMa-vMm 12.24
w1 =9 Bp ( JC(med)(T) - min) min: avM, (12.24)

rne o, w, — KOBCbCpVIL]MEHTbI, YHUTbIBaOLWMe BITUAHWME KOPOTKUX TPELWWH N OBYXOCHOTO Harpy>eHusa Ha TpeLln-
HOCTOMKOCTb COOTBETCTBEHHO;

By = 25 Mwm;

23

GostExpert.ru
https://GostExpert.ru/gost/gost-59115.10-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64700
https://gostexpert.ru/gost/gost-59115.10-2021?utm_source=pdf&utm_medium=64700&utm_term=page

roCT P 59115.10—2021

roe KJC(med) — MeauaHHoe (COOTBETCTBYHOLEE BEPOATHOCTIM XpynKoro paspywenus 0,5) 3HaveHue ctatnye-
CKOW TPELMHOCTONKOCTH K ;- ANA ANWHbI PPOHTa TPeLMHbI, paBHoi 25 mm, MlMa-vMm;

Kinin — MMHMManbHO BO3MOXHAA cTaTMyeckas TPeLMHOCTONKOCTb, paBHas 20 MIMa-vM;

K‘?éus_ TPELLNHOCTONKOCT NpK AnvHe (hpoHTa TPEeLUHbI Bp M BEPOATHOCTWM XPYMKOro paspylue-
Huga 0,05.

Mpw pacyeTe no chopmyne (12.24), ecnu B,D > 200 MM, npuHUMaT Bp = 200 mm.

3HadeHune KJC(med) npuHumatoT cornacHo MOCT P 59115.6.

3HaueHnsa o 1 w, ONPEeaensioT No NpunoxexHuo M.

12.5.6 [ononHUTENBHO OOIBKHBLI BLIMOMHATLCA YCMOBWMA OTCYTCTBUS NMOTEPU Hecyllel cnocoBbHOCTU
KOMMOHEHTa C TPeLWMHOW cornacHo 5.3.3:

Orer(@.0,P,) S Rio (12.25)

a<0,5S,. (12.26)

Pacuer o,,; NPOBOAAT B COOTBETCTBUM C NpUnoxeHnem 1 c ydeTom pasmMepos a 1 ¢ AedieKTa n Hanpsxe-
HUWI, BbI3BAHHbLIX MEXaHW4YeCKOW Harpy3kon Pp.

3HaveHne R;o,z npuHumatoT cornacHo NOCT P 59115.3.

12.5.7 B kayecTBe pa3amMepoB pacyeTHOro AedekTa a u ¢ crneqyeT NPUHUMAaTh:

- ONA NOcTynupyemoro no 6.4 nemekta — 3Ha4YeHus ay 1 ¢y, onpefaenedHbie no 12.3;

- 4nA nocTynupyemMoro no 6.5 fgeekta — 3HaueHus ag U Cy, NpUHATBIE Mo 7.2.

12.5.8 Ecnu npv aHanuse pa3suTus TpeLiMHbl 3Ha4YeHne a coctaeuno menswe 0,55, To ana obecne-
UYEHWUS MPOYHOCTU KOMMOHEHTa C TPeLLVHOW AOMNOMHUTENBHO HEOBXOoAMMO NOATBEPOAUTL BLIMOMHEHME YCno-
Bui (12.17), (12.21) n (12.25) npn a = 0,3S,.
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MpunoxeHune A
(pekomeHgyemoe)

D U3nKo-MexaHU4YecKkue CBOMCTBA U aunarpamma gecopmMupoBaHun

A.1 MexaHuW4ecKue CBOMCTBa M guarpaMmma gecopMMpoBaHUA OCHOBHOTO MeTanmna v meTarnna cBapHoro
wea ctaner mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3

A.1.1 3aBucuMOCTL Npegena TeKYy4ecTU OT TeMnepaTypbl
3aBMCUMOCTE CpedHUX 3HAYEHWNA Npenena TeKy4YecTH OT TeMnepaTypbl AN UCXO4HOro (HeoBNy4eHHOro) COCTOAHUS
OCHOBHOrO MeTanna 1 cBapHoro LWBea B obrnacty TemnepaTyp aKcnnyaTauum onuckisarT hopMynon

Ro02(T) = 6y *+ 6y, MMa, npu 20 °C < T< 650 °C, (A1)

rae oyg = P exp(=h[T + 273]), Mla;
Gyg: Oyg — TeMnepaTypHo-He3aBucMMas 1 TemneparypHo-3aBUCKMasa KOMNOHEHTLI Npefena TeKy4ecTW COOTBETCTBEH-
Ho, MMMa;
B, h — koHCTaHTblI MaTepuana, HesaBucALLMe OT TeMnepaTypebl.

3Ha4eHWUs KOHCTaHT Gy, B U h NprBedeHbl B Tabnuue A.1.

Tabnuua A1 — 3Ha4yeHWs1 KOHCTAHT Gyg, B U h ANA OCHOBHOrO MeTanna v meTanna wea cranei mapok 09X18H9,
10X18H9, 12X18H9, 08X16H11M3

Matepwan oyg MMa B, MMa h, K™
OcHoBHOW MeTann cranemn
Mapok 09X18H9, 10X18H9, 115 239 2,2-1073
12X18H9

MeTtann ceapHoro LwBa ctanen
mapok 09X18H9, 10X18H9, 202 239 2,2-1073
12X18H9, 08X16H11M3

OCHOBHOW MeTann cTanyu Mapku

. 10-3
08X16H11M3 Lo 239 2,210

A.1.2 3aBucumocTb Npegena Npo4YHOCTHU OT TeMnepaTrypbl

3aBMCUMOCTE CpeaHWX 3HaYeHWI Npeaena NpPoYHOCTM OT TemnepaTypbl ANA Marepuana B MCXOOHOM COCTOAHWUW
onucbIBaOT hopMynoiA:

- ansa ctanen mapok 09X18H9, 10X18H9, 12X18H9

_ 391 + 240 - exp(-6,95 - 107 T), MMa, npu 20 °C < T < 450 °C
Rm(T)= ; (A.2)
617 - 0,48 T, MMa, npu 450 °C < T < 650 °C

- onga ctanu mapku 08X16H11M3
463 + 153 - exp (—9,9 -10_3-T), MMa, npu 20 °C = T < 550 °C

Rm(T)= . (A-3)
1081- 1,122-T, MMa, npn 550 °C s T < 650 °C

A.1.3 3aBucuMOCTb MOOYNA YNPYrocTH OT TeMnepaTypbl
3aBMCKMMOCTb MOAYNSA YNPYrocTH OT TemnepaTypbl Ans ctaner mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3
onuckLIBaNT hopMynomn

ET=206000-83 - T, MMa. (A.4)

A.1.4 3aBucumocTb KpuTUUeckon gedopMmauum paspylieHus oT TeMnepaTypbl
A.1.4.1 Pacyet KpuTUyeckoi aecopMaLv paspyLLeHUsl Npy KpaTKoBPEMEHHbIX UCTIBITAHUAX Ha pacTshKkeHue npo-
BOOAT MO crneaywwen copMmyne
o= of - P(Proy), (A-5)
25
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roe

—Aaghg- Pyon Baghg, npu P, 2 Py, .

P = . A6
¥ {Prn) 1,npn Py < Py (A8)

Py, = 6415;
- Ana cTanei mapok 09X18H9, 10X18H9, 12X18H9: A, = 1,490 - 0% B.ging = 1,956;
- ang ctany mapku 08X16H11M3: A =197-104 B = 2.26;

aging aging
0
& — KpUTU4ecKan ,DECbOpMaLI,I/IH paspyLleHna npy ogHOOCHOM pacTAXeHWW And MCXOOHOro COCToAHWUA MaTtepuana,
0_
g = 0,69.

Mapametp Py, BEIMUCASAIOT Mo opmyne
Ppioy = (T +273) - (c +1g(f)), (A.7)

roe T — TemnepaTtypa B °C;
c =5,15.

A.1.4.2 OTHOCMTENBHOE CYXXEHWE NOMepe4yHOro CEYEHUA paccYMThLIBALOT No dopmyrne

ZT=100 - (1 - &™), %. (A.8)

A.1.5 [Quarpamma gecdopmMmupoBaHuA
PacueTt guarpammel gedopMUpoBaHWs NpoBoAAT No dopmyne

Ogg(N = Ron2(T) + A(T) - a::P(T) npu o, 2 Ry, (A.9)
rae @, =_[d££q;
A(T)=b, - b, - npu T 2200 °C; (A.10)
- (A0S,
n, (1 =05 (To) , (A.11)

A = 1000 MMa;

- Ansa ctanen mapok 09X18H9, 10X18H9, 12X18H9: b, = 1408 Mlla; b12 =1,4 Mna - °C™1; by =1,6;
- Ans ctanu mapku 08X16H11M3: by = 1482 MMa; b, = 1,4 MlMa - °C™'; b; = 1,6.

Ecnu pacuyet no cpopmyne (A.9) npueogut kK A < 0, To npuHumatot A = 0.

A.2 MexaHun4yeckue cBOWCTBa U gunarpamma gecopmmpoBaHuma ctanu mapku 07X12HM®B

A.2.1 3aBucumocCTb Npegena TeKy4ecTu oT TeMrnepaTypbl
A.2.1.1 3aBMCMMOCTL CpedHUX 3Ha4YeHui Npegena Teky4ecTu Ans OCHOBHOIO MeTanna v MeTtanna Lea oT Temne-
paTypbl B 06nacT TeMneparyp aKcniyaTauuy onuckiBatoT hopMynomn
ﬁpg,2= 611-0,857 - T+2,51-103-T72-297 - 10 - T3, Mna. (A12)

A.2.1.2 3aBMCUMOCTb MUHMMANbLHBIX 3HAYEHW Npedena TeKy4ecTW AN OCHOBHOrO MeTanna M meTanna wea oT
TeMnepaTypbl ONUCLIBAOT hOPMYoW

RJD.ZZ 536 —0,857 - T+2,51 - 103 - T72-2,97 - 1075 - T3, MNa. (A.13)

A.2.2 3aBMCMMOCTbL Npedena NPOYHOCTH OT TEMNepaTypbl
A.2.2.1 3aBUCUMOCTL CpedHUX 3HaYeHU Npederna NPoOYHOCTKU OT TEMMEPAaTYPbl ONMUCHIBAKOT POpMYnown

R(T)=752-119 T+387-102% T2-483- 105 73, MMa. (A.14)

A.2.2.2 3aBUCMMOCTb MUHUMAIbHbBIX 3HAYEHWIA Npegena NPoYHOCTM OT TEMMEPaTyphbl ONUCLIBAIOT OpPMYMon

RL(T) =677 -1,19-T+387-103-T2-4,83 106 - T, MMa. (A.15)
26
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A.2.3 3aBucumocTtb moayna KOHra ot temnepatypbl
3aBucumocTe Mmogyna KOHra oT TemnepaTtypbl ONWUCEIBaOT dOpMYynon

ET = 205000 — 24,2 - T— 1,15 -10-172, MMa. (A.16)

A.2.4 3aBMCUMOCTbL KpUTUYECKOW aechopMmalmm pas3pyLleHMa oT TeMmnepaTypbl
3aBucymocTb gedhopmauny paspyLlueHns NMpy KpaTKOBPEMEHHbBIX MCTBbITAHWMAX Ha pacTsXKEHWE OT Temnepartypbl

onucbiBakoT hopMynomn

zr A7
af——ln1—m, ( )

roe
ZT=655-543-102- T+ 1,10 - 107472, %. (A.18)

A.2.5 [narpamma gedopmMupoBaHUs
A.2.5.1 Pacuet guarpamMel gecopMUpoBaHWsa Matepuana (Ans OCHOBHOro MeTanna v MeTanna CBapHOro LuBa)
npoBogsAT no chopmyne

Coq = Rppz2+ A &= NP 0, 2 Ry (A.19)
e e, = jde&,;
Aunn — napaMeTpbl Matepunana, 3aBUcALLne OT TeMnepaTypbl.

®opmyna (A.19) cnpasennmea npu niacTMyeckom gedopMUpoBaHniM MaTepuana.
A.2.5.2 TlapameTpbl guarpammel geopMUpoBaHna A U N paccyMTLIBaKOT Mo hopMynam:

A=T7824-198-T+7,01-10372-8,68- 107573, (A.20)

n=0,49+913-1047-1,47 - 10772, (A.21)

®opmynel (A.12)—(A.21) cnpaBennuebl AnsA AnanasoHa Temnepatyp ot 20 °C go 600 °C.

2T
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Mpunoxenune b
(pexomeHgyemoe)

CTtaTu4yeckas TPeWMHOCTONKOCThL

Cratuyeckas TPELLMHOCTOMKOCTb B TEPMUHAX KPUTUYECKOIO 3Ha4YeHWs J-MHTerpana OCHOBHOTO MeTanna v Metanna
cBapHoro wea ctane mapok 09X18H9, 10X18H9, 12X18H9, 08 X16H11M3 cnegyet onpeaenaTe no dopMyne

Jo=Cy ofiow  Y(Proyy, Hmm, (B.1)
roe
ﬁpo,z + -r\_’m
Cfow = — 5 - (5:2)

3HaveHue napametpa C, npyHUMaloT paeHeim 0,27 ana ocHoBHoro metanna u 0,19 ans mertanna cBapHbIX LUBOB.

Pacuer Jli'lm2 ] ﬁm cneayeT BeINOMHATL cornacHo A.1 npunoxernus A.

Pacuet y(Py,) ana cranen mapok 09X18H9, 10X18H9, 12X18H9 1 08X16H11M3 seinonHsioT no dopmyne (A.6)
npunoxexHuna A.

Pacuet y(Py,,) Ans ceapHbIx WBOB cTaneid mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3 BeImonHawT no
criegytolmm chopmMynam:

- Ang aycTeHW3WPOBaHHOIO CBAPHOrMO LWUBA, BbIMOMHEHHOrO C MCMONb30BaHWEM CBAPOYHON MPOBONOKM Mapku
Ce-02X17H10M2-BW unu anexktpoga Mmapku A-2 (A-2T):

Ko 'PHoII+Bagi . Npu Pm<PH01158350

92

1, npu Py S Py, (B.3)

roe Aaging =875 107%; Bagmg =1,56; a, = 1,82, a, = 1076; a5 = 9502; a, = 0,12;

- ONsi HeayCTeHW3WPOBaHHOIO CBApPHOrO LWBA, BbLINOMNHEHHOTO C WUCMOMb30BaHWEM CBapO4HOW MPOBOMOKM Mapok
Ce-02X17H10M2-BU, CB-04X17H10M2 unn anektpogoB mapok A-1 (A-1T), A-2 (A-2T), a Taike Ang aycTeHU3NpOBaH-
HOro CBapHOro LWBa, BbIMOMNHEHHOIO C UCNONB30BaHMEM CBapoYHOM npoBonoky mapku Ce-04X17H10M2 wnuv anexkTtpona

mapkn A-1 (A-1T):

_A t -PHO”-'-B

aging npu Py < Py, s 8200

aging’

27
P, =qa-@Xplog——= |+ ag4.pn Py, > 8200
‘llw2( HOII) 1 (PH‘)” - a, ) 4 Holf
1,npn Py, S Py, B
roe Aagmg =244 - 1074 B&,g,j,19 =2,56; a,=0,81; a, = 725; a5 = 9498; a, = 0,1.
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MpunoxeHune B
(pekomeHgyemoe)

CKOpOCTb pocTa TpeWwKWHblI NPpU UUKNUYeCKOM HarpyXxeHuUu

B.1 CkopocTb pocTa TpelLUHbI MPU LMKMUYECKOM HarpyXeHuu Ansa oCHOBHOro MeTanna u metanna

cBapHoro wea craneu mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3

B.1.1 CkopocTb pocTa TpelMHbl NPU LMKMUYECKOM Harpy»eHun (LMKnndeckas TPeLMHOCTONKOCTE) Npy TemMnepa-
Typax ot 20 °C go 650 °C paccuntbiBaloT no dopmyne

L
dl Ce: Lm , pu AK > AKy,
[d_N) = (1—R)' , MM/LMKT, (B.1)
e 0, npu AK < AK,,
_ Kmin_
rae R — koadpdouumMeHT acuMMETPUI LKA HarpyxeHus, R = K.
max
- ecnu R <0, To npuHumatot R = 0;
- ecnv R > 0,95, To npuHumatot R = 0,95;
ng= 3,3,
Koo — ,npu K. >0
AK - max min min . (82)
Knax npu Kp,in S0

3Ha4eHue Cfﬂﬂﬂ OCHOBHOro Metanna v MeTtanna CBapHbIX LUBOB pacCHUTbLIBAKOT Mo CbOpMyJ'IB

5,20-107°, npu T <350°C
7 = (B.3)

5,20-1079 - exp(0,342 -(T - 350)%3%8), npu T >350°C ~

B.1.2 CkopocTb pocTa TpeLUMHbl NP LMKITMYECKOM Harpy>XeHuu ¢ y4eToM TeEPMUYECKOro CTapeHWs paccynTbiBaloT
no dopmyne

dl ) cTap dl
) o T (Prg) (—) . (B.4)
(dN dN [ ox
roe
TPy = [P (Ppyoy)l "5 (B8]
3Havenune y(Py,,) paccunTeiBaloT no chopmyne (A.6) (npunoxexue A).
B.1.3 3naueHne AKj, paccunTbiBaloT no (opmyne
AK, = AKg, - (10,85 - R), (B.6)
roe:

- And OCHOBHOIo metanna

G 39
6,14 [1-| =2 , npu 20°C =T <550°C
10,8

AKQ = ; , MMa-vM; (B.7)
2,50, npu 550 °C< T <600°C
- And Metanna cBapHbIX LLBOB
AK? 3,85, npu 20 °E;s T <550 c MTa (B.8)
2,50, npu 550°C<T $600°C

G, — Homep (Bann) sepHa, onpedenaemblii Ha OCHOBE TEXHUYECKMX YCMOBWI, YKasaHHbIX B KOHCTPYKTOPCKOW A0-
KyMEeHTaLun.

®opmyna (B.7) npumeHuMa ang aHadeHuid G, B AnanasoHe ot 4 o 8; ecnu G, < 4, pac4eT no dopmyne (B.7) nposo-
autes npu G, = 4. Ecnn 6ann 3epHa B KOHCTPYKTOPCKOW JOKYMEHTaUMKU He yKasaH, TO CneayeT npuHuMats G, paBHbiM 8.
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B.2 CkopocTb pocTa TpelUHbI NPXY UMKIUYeCKOM HarpyXXeHuu ana cranu mapku 07X12HM®b

B.2.1 CkopocTb pocTa ycTanocTHOW TpelwuHel ana ctany mapky 07 X12HM®E npu TemnepaTypax akcnnyaraumv ot

20 °C po 550 °C paccuuTbiBatoT nNo dopmyrne

d |G [ ax
fr ;
a1 L6-RPS
R 0, npu AK < AKy,
- ecnn R <0, TO0 npuHumatot R = 0;
- ecnn R > 0,95, To npuHnmatot R = 0,95;
C;=1,09- 1077, ng=2,9;

AK = Kmax=Kein» npyt Ky >0 .
K nax s npu Kpin S0

B.2.2 3nauenue AKj, paccunTbIBaIOT No opmyne
AK,, = AKg, - (1- 0,65 R),

roe AKg, = 3,35 MlMavm npn 20 °C = T < 550 °C.

B.2.3 B dopmynax (B.8) n (B.9):
- R=0,95 ecnn R> 0,95
-R=0,ectn R<0.
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MpunoxeHue I
(pekomeHgyemoe)

CKODOCTI: pocTa TpeWwWHbl NP1 NonN3y4ecTH

CKopOoCTb pocTa TpeLUHbl pacCHUTLIBAKOT Mo chopMyne

(%) = Ar(c')"r, % H )
HeX
rae A, N, — KOHCTaHTbl MaTepuana (3Ha4eHua KOHCTaHT [ OCHOBHOrO MeTarna 1 MeTanna CBapHoro LwBa CTanei Mapok
09X18H9, 10X18H9, 12X18H9, 08X16H11M3 1 ctanu mapkn 07X12HM®E npueeneHsl B Tabnuue I 1);
| — AnuHa TpeLwuHel, MM;
t — Bpewms, \v;
C* — KOHTYPHbIWA MHTErpan, onpegenseMslil no dopmyne

. . du;
C = I(W n1 —Uﬁﬂj;)ds ’ (r2)
r 1
roe [T — KPUBOMWHEWMHBIW KOHTYP, Ha4YMHaloWMinca Ha ogHoM Bepery TpeluWHbl U 3akaH4YMBaloLWMiAca Ha apyrom Gepery
TPELMHBI, MO KOTOPOMY MPOBOAAT UHTENPUPOBAHUE;

&
. c
w = I“mn d&mn;
0

du_;

=
X4, X, — [eKapToBble KOOPAMHATSI;

n; — KOMMOHEHTa efINHNYHOTO BEKTOPA, NEPNEHANKYNAPHOTO K AaneMeHTy ds;

ds — anemeHT KoHTypa [

G ppp — KOMMOHEHTHI TEH30Pa HaNPSHKEHWIA,
¢ 4C - -
&mn, £ — KOMMOHEHTLI TEH30Pa CKOPOCTEN Aedopmauuii nonsy4ecTu.

— CKOPOCTb NEPEMELLEHNA B HANPDABNEHUN X;;

Tabnuua 1 — 3HaveHun koapuLMeHTOB A, 1 N, ANt OCHOBHOMO METanna v Metanna cBapHoro Wea cTanei Mapok
09X18H9, 10X18H9, 12X18H9, 08X16H11M3, 07X12HM®E

n,-1
Temnepatypa, °C A, (%) - MMa" n,

Cranu mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3

450 < T <600 58-1072 0,81

Cranb mapkn 07X12HM®B

450 = T<600 2,0-1071 0,9

OonyckatoT paccunTbiBaTh C*-UHTErpan no ynpoleHHon gopmyne

c'=1()‘3.K2.g_m"r Mna—MM (r.3)
Gref ] y ’
roe K — KWH I-ro poga, MlMa-vM;
0,0 — PedepeHcHoe HanpsikeHne, onpeaensemoe B COOTBETCTBIM ¢ npunoxeruem K, MMa;
Eor — C‘I:(OpDCTb nonay4ecti Heobny4yeHHOro marepuana, paccyitelBaemas no gopmyne (0.13) (npunoxernwe 1) npu

éﬂq = ‘iref n 6eqv = Opp
Pacuer &, Npn TemnepaTypax, He ykasaHHbIX B Tabrnvue [1.1 (npunoxexue [1), npoeoaat no dhopmyne ([.12) (npu-
noxexue [1), rie BMeCTo &, NOACTABNSAIOT &
®opmynel (1) v (I.3) cnpaBeanuebl ANa AnanasoHa Temnepatyp ot 450 °C go 600 °C.
Ecnun 450 °C < T < 500 °C, To pacdet nposogat npu T = 500 °C.

31

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 35/62
CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-59115.10-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64700
https://gostexpert.ru/gost/gost-59115.10-2021?utm_source=pdf&utm_medium=64700&utm_term=page

roCT P 59115.10—2021

Mpunoxexwe [
(pexomeHgyemoe)

CKOpOCTI: non3y4yecTtuv

0.1 B HacTosLeM NpUNOXKEHUN NPUMEHEHBI CMEayOLLME AOMNONHUTENbHbIE 0603HaYeHUs:
8% — KOMMOHEeHTbI TeH30pa AedopMauuii NoN3y4YecTy;

dsz' — MpupaLleHns KOMNOHEHT TeH3opa AedopmaLuii NonayyecTu;
5‘,} — KOMMOHEHTLI TEH30pa CKOpOCTel aechopMaumii nonsydectu, 4 ';

L]

é‘f,q— MHTEHCWBHOCTL AedopMaLi Non3y4ecTn Matepuana B MCXOAHOM COCTOSHMM, 4™ 1;
dt — nNpupalleHne BpeEMEHH, Y;
6 — KOMMOHEHTBI TeH30pa HanpsekeHun, MMa;
Bjj — KOMMOHEHTLI 1EBNATOPE BKTUBHBIX HanpsxkeHui, MIMa;
Beq — WHTEHCWBHOCTb aKTUBHbIX Hanps:xeHun, Mla;
§j;— KOMIMOHEHTLI AeBnaTopa newctBuTENnBHOrO HanpskeHws, Mla;
pjj — KOMMOHEHTbLI MAKPOHAMPSKEHNS, MMa;
8;j — cumBON KpoHekepa;
G, — MMAPOCTATUYECKan KOMMOHEHTa TeH3opa HanpsxeHuin, MMa;
Ogq — VHTEHCNBHOCTb OencTBUTENBHBIX HanpskeHwnd, Mla;
T, — abconioTHaa Temneparypa, K;
T — Temnepartypa, °C.
0.2 [1na onucaHvs TepMoakTMBMPOBaHHOW nonayvectu (T = T;) MCNOMNb3YIOT criedylollee ypaBHeHWe Teopun non-
3Y4ECTU C aHWM3O0TPOMHbLIM YNPOYHEHUEM:

c_3.c By

dof = 5 Sea - o (B.1)
roe
8oy = |2 E58E: (n-2)
def;

==L (8.3)
Beg = /3By (n4)
By =55 by (n.5)
§j=0;— Sjj o (0.6)
om=L (n.7)
dpf%ArdE?'c(%q)' BE:;G" i (A.8)
Cloeq)=Cy (&) ; (0.9)

Go
Seq =384y (4.10)

oy = 100 MMa.
MHTEHCMBHOCTE CKOpPOCTW dedopMauuy MonsyyecT CBA3aHa C WHTEHCWBHOCTBIO aKTMBHOIO HanpsiKeHWus
dhopmynon

Beq|*

¢ —n.|Pea -1

F,aq Q (‘50) 4 (4.11)
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3Ha4eHna KoHCTaHT A, Cy, Q, N, ONPeaensatoT 13 KPUBLIX NOMay4ecTy B COOTBETCTBUM ¢ E.6 (Npunoxexue E).

KoHcTaHThI Av C1, Q, n ana ctanen mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3 n 07X12HM®E npwu pas-
NUYHBIX TeMNepaTypax npusedeHsl B Tabnuue 1.1.

CkopoCTb MON3y4ecTu Npy TeMMepaTtype, OTNMYHOW OT yKaszaHHoW B Tabnuue [1.1, B uHTepBane teMmnepatyp oT
773 K (500 °C) oo 873 K (600 °C), onpegensitoT no dopmyne

. ETax-'-'h))'Taz
§ 2 Taz = Ta1) Tex
‘qux=‘t:gq1(£_ ; (0.12)
eql
roe ‘ggqx — CKOpOCTb nonaydyectu npu temnepartype T, (T > T, > To4);
T Ta1, Top — abconioTHble TeMnepatypbl B rpagycax K;

égﬂ gng — CKOpPOCTW NON3y4ecTu, paccymMTaHHble no cpopmyne (0.11) B cOOTBETCTBUM C NapamMeTpamMu, yKazaHHbIMU
' B Tabnuue [.1, npu Temnepatypax 7,4 U T, COOTBETCTBEHHO.

Tabnuya [O.1 — 3Ha4yeHWs KOHCTaHTLI B YpaBHEHWAX CKOPOCTU NonaydecTu Ans ctanerd mapok 09X18H9, 10X18H9,
12X18H9, 08X16H11M3, 07X12HM®B

Temnepatypa, K (°C) A ut Q, 4! n, Cp ! a,
ctany mapok 09X18H9, 10X18H9, 12X18H9

773 (500) 4,03 - 103 2,03 1078 13,5 2,52 1077 6,26 - 1071

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 - 1076
ctanb mapku 08X16H11M3

773 (500) 3,45 - 103 2,48 - 1079 13,8 6,41 1078 1,86 - 107"

823 (550) 1,35 - 103 1,14 - 1078 12,5 8,30 - 1077 6,17 - 10710

873 (600) 820,0 5,54 - 1077 4.2 7,13 1075 8,70 - 1078
ctanu mapku 07X12HM®E

723 (450) 7,61 103 3,67 10715 15,2 1,75-10"13 2,30 - 10717

773 (500) 5,46 - 103 9,56 - 1071 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

0.3 CkopocTb nonayyecTu, UCMONb3yemMas npu pacyeTe pernakcaluu HanpshkeHWid U CKOpOCTM pocTa TPELLMHbI,
MPUHUMAIOT B BUOE

o

G

=0 () (.13)
rae oy = 100 MMMa.

3HadeHua a, 1 n, ana cranein Mmapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3 1 07X12HM®E npun pasznuyHbIx
Temnepartypax npveegeHsl B Tabnvue 0.1.
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MpunoxeHue E
(pexomeHgyemoe)

ypaBHeHHﬂ AnA onpefeneHWA HanpsAXeHHO-AedOpPMUPOBAHHOIO COCTOAHUA KOMNOHEHTa

E.1 OcHoOBHble ypaBHeHuA
Ons pacyeta HOC ucnonb3yloT criefyoLlmne ypaBHeHUs:

0= S+ 8 Opy (E.1)
= Ap? ¢, s 4T
de; = def + def + def + 5,deT; (E.2)
S§
Sm==": E.3
m 3 ( )
1, npui=j
8y =1, T (E4)
0, npui#j
roe G[[" Sjj — KOMMOHEHTbI TEH30pa 1 AeBUartopa OEeNCTBUTENBHBIX Hal‘lpﬂ)KEHMﬁ COOTBETCTBEHHO;
G — TMOPOCTATUHECKOE HaNpPsKeEHWNE;

de de,?,-, dsf,?, da';f; ~ MPYpALLEHA KOMMOHEHT TEH30POB MOMHLIX AePopMaLniA &;, Ypyrux Aedopmauni e,?,-, nnactuye-
cKux AedopmaLiuii sg 1 gecopmaLmii Non3y4ecTu af.j; COOTBETCTBEHHO;

de” — npupalenve aedopmaduu, 06ycnoBNeHHo TeMNepaTypoi.

{',i:

YpasHeHus (E.1)—(E.4) no3sonstoT onunceiBaTe knHeTuky HOC koMnoHeHTa ¢ y4eTOM Yrnpyro-BA3KoONNacTU4eckoro
AedopMrpoBaHus Matepuana npy U3BECTHbIX Ero CBOMNCTBAaX W 3a0aHHbIX KPaeBbIX YCNOBUSAX.

[ns onucaHua nosegeHWs matepuana B 0bnactu ynpyroro, NAacTUHYecKoro U BA3KOro 4edopMrUpOBaHKst UCNOMb3y-
HOT YpaBHEHWSA, NpWUBeaeHHble B E.2—E 4.

E.2 YpaBHeHus TeOpUMX YNPYTroctu

ypaBHEHVIe, OnUCbliBawwee CBA3b MeXAy HanpsiXxXeHnAaMn n ,u,ecbopmaumnmm B npegenax ynpyroctu, 3anncbeiBakdoT
B BUOe
€8 =L+ 5;Ka (E.5)
2G
rge
pat ET
= : E.6
©=2+v) =

1-2v
=, (E.7)
K ET

ET = ET(T) — moayns ynpyrocTtu;
G = G(T) — Moayne casura;
K= K(T) — roachcprumeHT obbemMHoro cxartus;
v — KoachbdomumeHT MNyaccoHa, v = 0,3.

E.3 YpaBHeHus TeOpUM NMacTUYHOCTH

E.3.1 [1na onucaHWsa nnacTuy4eckoro ﬂe(prMMpDBaHMH Ha OCHOBE TEOpUK TeYeHUd C HENMWHEMHbIM KMHEMaTUYe-
CKMM YMNPO4YHEHWEM MCNONb3YHT YypaBHEHWA, NPUBEOEHHBIE HWXKE. Pacuet akBMBaneHTHbIX HaI'IpFl)'KeHVIﬂ NnpoOBOOAT C NC-
nonb3oBaHUEM SHepFETI/I‘-IECKDﬁ TEOPUN Mwnzeca.

KoMMNOHeHTBI TeH30pa NpMpaLLeHUiA NnacTUYecKnx gedopMaunid Py akTUBHOM Harpy»eHun onpedensoT Ha OCHO-
BE acCOUMWPOBAHHOIO (C YCOBUEM MNACTUYHOCTH) 3aKOHA TEYEHWS B COOTBETCTBUM C ypaBHEHUAMK

P
def = %%pg. €8)
roe
del, = %ds;'.}dsg; (E.9)
Bj=si—py (E.10)
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Bog = /%ﬂﬁﬁij; (E.11)

[3&,» — KOMMNOHEHTbI AeBHUaTtopa akTUBHbIX Hal'lp;l)KeHMl;'l;

ﬁeq — WMHTEHCUBHOCTb aKTUBHbBIX Hal'lpﬂ)KEHMﬁ;
S&,» — KOMMOHEHTHEI AeBHuaTtopa OeWUCTBUTENBHbIX HAanpAXeHUK,;
p&,- — KOMMOHEHTbl MUKPOHANPAXEHWNA, {)fj =0.

ypaBHEHMe NOBEPXHOCTKU TEeKy4eCTH NPUHUMAIOT B BUe

12
[%(%—P;)(srw)] -Cpp=0, (Ec12)

roe
CpO — paguyc NOBEPXHOCTU TEKYYECTH, Cpo = ﬁpU,Z(T);

W S (E.13)

0jj — KOMMOHEHTBI TEH30Pa AEACTBUTENbHBIX HANPSIKEHNIA;
8;; — cumson KpoHekepa.

YpaBHeHvE ANsi NPUPALLEHUst MUKDOHANPSKEHNIA dp;; MPUHUMAIOT B BuAe

dp; = g4 ds-,;?ap,.j — gopdebe, (E.14)

roe gy, g, — NapaMeTpbl, 3aBUCALLME OT TEMNEPATYPLI U rnoBpexaakLen 4osbl.

E.3.2 OnAa onvcaHua nnactuyeckoro AethopMUpPOBaHWSA MOeanbHOro YnpyronnacTMYeckoro Tena UCnonb3ayoT cne-
OymoLiue ypaBHEHUS

d P
def = 3 %0, (E.15)
2 Geg
roe
deP = |2 gePde? - (E.16)

(E.17)
Jgs,,.s,,. = Rp02(T). (E.18)

[ns onucaHus NonaydyecTy CNeQyeT UCNonb30BaThk OPMYnbl NpunoxeHusa O.

E.4 YpaBHeHMA Teopuu Non3y4ectun

E.5 OnpepeneHve napameTpoB g, U g, B YpaBHEHWN NNACTUYHOCTH C HENTMHEWHBIM KMHEMaTU4eCKUM
ynpovHeHUeMm

MNapameTpbl g, W g, CreayeT OnpeaensATs U3 AvarpamMbl NNACTUHECKOro AedOpPMUPOBaHMA C MCMOMNb3OBAHUEM
dopmyn (E.12)—(E.14).

B cooTteeTcTBMM C chopmynoii (A.18) (NnpunoxeHne A) ona onucaHus auarpaMmM nnactuyeckoro gedopMmMpoBaHus
WCMONb3YHOT 3aBMCUMMOCTb, KOTOpPaa AN1A OAHOOCHOTO PaCTSXeHUs MOXET ObiTe NpeacTaeneHa opmMynomn

011 = 0 = A" (efy)", VBT

roe Ans ogHOOCHOTO cryyas gﬁ’.' = &, Oqq = O
A, n — napameTpbl MaTepuana, 3aBucsile OT TeMnepaTypbl T pac4eTHOro pexunmMa.

N5 0QHOOCHOrO PacTAXKEHUA U KNHEMaTWUYECKOro yNpovHeHMs ypasHeHue (E.12) npuHumatoT B BUOE

2
P11 =§(<’11‘Cpo)- (E.20)
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YpaeHeHue (E.20) ¢ yyetom (E.19) umeeT Bug

2, [P
p=2A-()" (E21)
B pesynkrate uHterpupoBaHua ypaBHeHusi (E.14) ¢ yueTom pacTsikeHus (3'1"1 > Q) nony4aloT ypaBHeHue
P11= g_;h 'e"p(' 925f1)] . (E22)

Mapametpel g, U g, ONPEAEnAlT METOAOM HaUMEeHLLUUX KBadpaToB Ha ocHOBe ypaBHeHui (E.22) u (E.20) nytem
MUHUMU3aLMN CpedHeKBaapaTUYHOWM OLLIWOKK, 3agaHHO ypaBHEHWEM

min 3 (S4f1-ool- asf - 24 (et 23

rae B Ka4ecTBe BXOOHOW WHOpMaLMK NCNONB3YHOT YUCTIEHHBIE 3HAYEHWs 3‘1’1;
N — konu4yecTBO 3Ha4eHuit gedopmauunm 3’1’1.

E.6 OnpegeneHve NnapameTpPoB B YpaBHEHWAX MOM3y4YecTy ¢ aHU3OTPOMHbLIM YNPoOYHEeHUEM

PacuyeTHble napameTpbl ypaBHEHUI ONPenensioT No pedynstatam M30TepPMUYECKOro OJHOOCHOTO HarpyXXeHus Lu-
nMHApUYeckux obpasuoB NPy UCMbITAHUK LUMAMHOPUYECKMX 00pas3LOB Ha NOMn3yyecTs.

Mpu MOCTOAHHOM PacTATMBAOLWEM HAMNPHKEHUN G4 = Ogq = O- Toraa w3 ypasHenwin (0.5), (0.6) n (O.7) (npunoxe-
Hve [1) nonyyaioT

2
P11= 301-P11- (E.24)

MHTEHCVMBHOCTE aKTUBHbIX HAMPAXEHWIA B COOTBETCTBUU C ypaBHeHueM ([.4) (npunoxenuwe [1) onpegenstoT no dop-
myne

2
= e (E.25)
"l

B pesynktate ypaBHeHve ana aedopmauum nonsydecty (0.1) (npunoxerue [1) B crniyqyae 0QHOOCHOIO HarpyxeHus
c y4yeTtoMm ypasHeHus (E.25) npencraenatoT B BMae

Bog =011~

degqq = E9t, (E.26)

—pC _ g€
rAe & = &4y =Egq
YpasHeHue ([1.8) (npunoxeHune [) 4Na MUKPOHANPSKEHWIA C Y4ETOM OOHOOCHOMO HarpyeHusi NpeacTaBnaT B BUAe

2
p )"c 311~ P11

2 ¢
dP11=§A1'd811-C1'(6—°

2
S11= 3 P11 (E.27)
€ 6 = 044 = Ogp 2
[Mpn 0603Ha4YEHUM pyq = gp, ypaBHeHue (E.27) c yyeToM ypaBHeHus (E.26) npeactaBnsawoT B BUAe
¢ o &

dp=A-& -d’t—Cr[G—D) dt. (E.28)

MWHMMaNBHYIO CKOPOCTbL MON3Yy4ecTH gfnin onpenensT U3 ypaBHeHus (E.28) npu ycnosuu p = const n % =0

e C1 . g e

Emin= A (E.29)

YpaBHeHWe AN MHTEHCMBHOCTM CKOpOCTU aedhopmaumm nonayyectu (O.11) (npunoxeHwe [1) ¢ y4eTOM ypaBHe-
HuA (E.25) umeeT BUg

oy-3p,. | "
=0 002 ] =Q.(%) a (E.30)
[Mpu nogctaHoBske ypaBHeHus (E.30) B ypaBHeHwe (E.28) 1 yunTeiBas ypaBHeHue (E.29) nonyyatoT ypaBHeHWe
1]
a0 (252" -2 e
36
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B ypasHeHumn (E.31) cTeneHb n, onpeaenaoT U3 yCTaHOBMBLLECA CTaauK Nonay4YecTi ¢ UCNonb3oBaHnemM opmy-
nel (E.29).

MapameTpbl A; 1 Q onpeaensioT ¢ NOMOLLLI0 METoAa HaMeHbLLMX KBaApaTos NyTem MUHUMWU3aLWUK cpeaHeKBa-
OpaTUYHOM OLUMBKK

N
oy AEON e

rne ggxp — 3KCMepUMeHTarnbHbIe 3HaYeHUa AedopMalny Non3ydyecTy;
N — KONWMYEecTBO 3KCMEPUMEHTANBHBIX 3HAYEHWI AehopMaLMK NON3y4YecTy.

3HadeHun 5‘1’1 onpeaensioT NyTeM YACNEeHHOro UHTerpupoBaHus ypasHeHni (E.26), (E.30) u (E.31). Mapametp C,
onpefensioT u3 ypaeHeHus (E.29).

37
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MpunoxeHune X
(ob6azaTtensHoe)

Mpouenypa hopMUPOBAHUA LIMKNOB NPU CNOXHOM HarpyXeHuu
M pac4eT YCTanoCcTHOro NoBpeXaeHUs

X.1 MNpoueaypa onpegeneHnsa NpPotuna ULMKNMYECKOro HarpyXeHus npu HecTalMoOHapHOM HarpyxeHumn

K.1.1 OnpepgensitoT npodunb LUKNWYECKOro Harpy;eHus, T. e. uaMeHeHne gedopmMaLiv oT BpeMeHW BO BpEMEHH,
B paccMaTprvBaeMOW 30HE KOMMOHEHTa MPW UCCMEdYEMOM PEXVMME HarpyXeHWs UMW rpynne pexXMMOB HarpyXeHus no
crnegyloweii npouenype.

X.1.2 PaccmatprBaeMblin pexxum (rpynna pexxMMoB) HarpyeHust pasbusatoT Ha Bnokn Takum obpasom, 4Tobkl Tep-
MOCWIOBbIE YCMOBWS HarpyeHWs (CUoBble Harpyskv U TeMneparypa) B Hayane 1 B koHue 6roka 6binv 66l 0guHaKoBLIMM.
OnpepeneHve npodunsa Harpy»eHUs NPOBOAAT AN Kaxaoro 6noka oTaensHo.

1 -
K.1.3 PaccuuTbiBalOT 3KBUBANEHTHYIO AechopMaLmio a(s‘),(r) Ha NepBOM LUare HarpyeHus B TEKYLLIMA MOMEHT Bpe-
MeHU T Nno popMyne (KUcnonesyetca kputeput Museca)

e e (SR R WO S ORS)8 (WO) SEWE) S ) A o

roe &,(1), Sy(‘t), e.(1), yxy(r), yyz(r), Y2(T) — KOMMOHEHTbI AedopMaLumu B CUCTEME KoopauHaT XYZ, pacCHUTaHHbIe C y4e-
TOM YNpYrol 1 nnacTuyeckon gechopmaumy n gedopmaLiin nonsy4ectu;
v — koadduumeHT lNyaccoHa, v = 0,3.

e, 11

K.1.4 OnpegensitoT BekTop AehopMalmnii 4 , COOTBETCTBYHOLUWIA MaKCUMarbHOMY 3HAYEHWUIO ag?,(r) npu t = 1),

M paccyMTbLIBaIOT NpMpaLlieHre dedopmaLiui Ha NepBoM Luare no gpopmyne
1 1 1
Al = n:lr;ag( 8(9)’(1:) = s‘(,%(r)lﬁm ' (K.2)

roe t“) — BPEMHA, NPpKX KOTOPOM OOCTUraeTCA MakCMmMmalbHOE 3Ha4eHne E( )( )

3navenmio Ael!) npuceamealoT 3Hak nnioc.
XK.1.5 PaccunteiBaloT aKBMBanNeHTHOE npyvpaweHne aecdopmMaunin Ha BTOpoOM Lware no opmMyne

M|

o) 572y (a2~ P - s el s S (B0 e (o), o)

2o ) 1® (eld)) e )
Asy('l:) Sy(‘t) gy
A"""z("") _ sz(t) €z . (N
me‘A'ny(T). _<7x T)'_"‘!xy’ SR
Ay fr) 1ydT)|  |1yz
Art)] vt |7
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»K.1.6 Ha BTOpOM Luare HarpyxeHWa onpenensioT MOMeHT Bpemenu f2), npu KOTOpOM JOCTWUraeTca MakCUMyM

(Ac, ] F3]
AEJ"
Ag
As(szq}(t), W COOTBETCTBYIOLLMIA 3TOMY MOMEHTY BPEMEHM BEKTOp npupalleHui gedopmauunin ‘ATZ . W npupalleHve
xy
A'yyz
A 2
pedopmaumnn Ac?) no hopmyne
@ - @)Y= A2 X4
Ac®) = max Aeir)= 2:Gw) ey - (PK.4)

SHaueHuio Ael?) npuceanBatoT 3HaK MUHYC.
H.1.7 OnpenenstoT BekTop gechopmaunii, OTBEYaOLMIA KOHLY BTOPOTO Lara Harpy»eHusi (MOMeHTY BpeMeHun t(z)),

no doopmyne
2 L) @

Ex Ex [Aey
¥ gy Aey
£z £z Ae;
) Yxy [ 7 'ny’. ] Ay yy [ OK.5)
Tyz Yyz Ay,
| Vx| L£33 _A'sz‘

H.1.8 Pacuer Aefe"f) ONSA N-ro wara Harpy<eHus BbINoNHAT aHanornyHo XK. 1.5—X.1.7.
PaccuuTbiBaloT akBUBaNEHTHOE NpupalleHve dedopmaumia no dopmyne

)= 52 (ae ) a0 (A - e+ (a0 e+ S ) () (o BF)P. o)

T 201+v
: Asx(t) L} '8,,(1:) 1 (e (-1
Aay('r) ey('c) Ey
Af-z(") Ez(":) £y

- = b =1 z t (n=1).
e A’ny(") [ * Tx T) Yxy - ’
A’sz(") 'sz('t) Yyz
NAYZX(T)‘ :sz('[l | Yzx]

I |

Ex
By
sZ
4 ¥ L — BeKTOop AedopmMauuin, OTBEYALWMWA KoHUY (n — 1) wara Harpy»KeHus.
Xy
Yyz
LTu_
.1.9 Ha n-M Wware HarpyeHus onpenensior MoMeHT BpeMenu £7), Npu KOTOPOM [OCTUrAETCS MaKCUMyM Asgg(r),
(Ae, NG
Ae,
ez
¥ COOTBETCTBYIOLUMIA 3TOMY MOMEHTY BPEMEHW BEKTOP NpupalleHui aedopmMaunii 4 Ay » W npupalleHune gedopmaunm
xy
Ay,
(AYzx
Ael™ no chopmyne
fn) _ (—qy-1 (o) = (-1 acl) | :
A = (1) ey Aelx)={-1f" Aseq(t)1=t(n] OK.7)
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K.1.10 OnpenenstoT BeKTOp AedhopmaLimi, OTBeYaoLWmMh KoHLY n-ro wara, no dopmMmyne

£ NG 5 NS - (n)
Ey Ey Ay
£z 74 Agy
‘ Yxy [ 7] Yxy [ Ayy [ 0r)
Yyz Yyz A'sz
| Yzx] | Yzx \A'sz‘
I punMmedYyaHne — rlpl/l onpeneneH KMHETUKKU KOMMNOHEHTHI ,D.erOpMaLIMPI CHUCTeEMa KoopOuHaT OOJLKHA ObITb

3acpukcupoBaHa.

M.1.11 CTposT Npodunb LIMKNMYECKOro HAarpyXeH!sl, TO ecThb 3aBUCUMOCTb &(") OT HOMEpa LLara HarpyeHWs B Go-
OTBETCTBMM C (DOPMYIION

el = g(0-1) 4 pgl), (K.9)

[Mpn 3TOM NPYHUMALIOT, 4TO B Ha4YanbHbIA MOMEHT paccMmatpuBaemoro 6roka HarpyeHust U B KOHEYHbIA MOMEHT
£=0,Te.

E‘,(O) = {;(NI) =0, (}"{10)

rae N, — nmocneaHwii war paccmatpveaemoro 6rioka HarpyKeHus.
¥.2 ®opmupoBaHue LMKNOB HAarpyeHUs Nno MeToay «CcToKay

HK.2.1 dopmupoBaHMe LUMKINOB HarpyXeHus, TO ecTb OnpeaeneHve pamaxos gedopMmauni, cKopocTn gedopmu-
POBaHUA 1 KOTNMYECTBA LIMKIOB, NPOBOAAT ANA KaX40ro Broka HarpyeHus oTAensHO Ha OCHOBaHUM 3aBUCUMOCTM &(7),

AK.2.2 Uuknbl HarpyeHus npy HecTauMoOHapHOM HarpyKeHun )opMUpYyIOT Mo METOQY «CToka» («OoX4sA»), anro-
PWUTM KOTOPOTO NpefcTaBneH Huxe. briok-cxema gaHHOro anroputMa npegcraeneHa Ha pucyHke XK. 1.

XK.2.3 Anroputm onpegeneHusa pasmaxoB gedopmMauuin Ag, uvkna (nonyuukna) N ¢ pasmaxom gedopmauuini Ag n
KONMUYECTBa LMKINOB HarpyxeHns K no MeTody «CToKa» COCTOWUT B CMEAYIOLEM.

Mcnone3ayemele 0603HaveHuUs:

X — pasmax gedopmauun Ha TekyLeMm Liare;

Y — npegblaylinin pasmax, NpuMbIKaloLWMiA K pasmaxy gedopmMaumm X;

S — To4ka cTapTa B UCTOpUX (HauaneHoe 3HadeHre S = a);

N — uwkn (nonyuwmkn) ¢ paamaxom gedopmaumin Ac (N =1 unu N =0,5);

K — KOMM4YecTBO LMKIOB HarpyxeHus (KonM4ecTBo TOMEK MaKCUMyMa WM MUHUMYMA).

1) OnpenensioT TEKYLLYIO TOYKY (&, b Mn1 G) MaKCMMYyMa Wiy MUHUMYMa Ha OCHOBaHUM JaHHbIX 3aBuoumocTy &),
Ecnu Bonblue gaHHbBIX HET, TO Nepexo Ha Lwar 6).

2) Ecnwv onpegeneHo MeHee Tpex Tovek, To nepexof Ha war 1). MHave, hopMupytoT pasmaxu X 1 Y, UCronb3ys Tpu
onpefeneHHbIe ToukK (a, b 1 ¢) MaKCUMYMOB 1 MUHUMYMOB: Y = |(8) — ¢(0)]; X = |¢b) — (0],

3) ConoctaBnsatot abconioTHele 3Ha4YeHus paamaxoB X v Y.

Ecnn X < Y, To nepexod Ha war 1).

Ecnu X = Y, To nepexoa Ha war 4).

4) Ecnu paamax Y cooep:uT ToYKy ctapTta S, To nepexog Ha war 5). MHave, pasMax Y cuMTaloT Kak OauH LMKN
(N = 1); TO4KM MaKCUMyMa 1 MMHAMYMa pasmaxa Y UCKMKYaloT U3 paccMOTPeHUs U Janee nepexoj Ha war 2).

5) Pasmax Y cuutaroT kak nonyumkn (N = 0,5); ucknovatoT nepByto TOYKY B pasMaxe Y (MUHUMYM UMK Makcumym);
TOMKY cTapTa S nepemMeLlatoT Ha BTOPYIO TOYKy pasmaxa Y (S = b); nanee nepexog Ha war 2).

6) Kaxabli paamax, KOTOpbIA He Bbin y4TeH, cuMTaloT Kak nonyumkn (N = 0,5).

K.2.4 Tpumep nopsgka pacdeTta pasmaxoB geopmaumn Ag, unkna (nonyuukna) N c pasmaxom gedopmMauuin Ag
W KOMWMYECTBa LMKIMOB Harpyxenus K, B cooTBeTcTBMM ¢ XK.2.3 Ans 3aeucumocTu €7, npeacTaBneHHoi Ha pucyHke .2,
NpuBEOEH HIXKE.

1. S=a Y= [¢l@ — b)) X =) — &O); X > Y. Y comepkut Touky S, T. €. Touky a. CuntaioT |&(@) — 0)| kak nonyumkn
M UCKNKYaKT TOYKY a; S = b.

2. Y=gl —glo); X =el0) — gld); X< Y.

3. Y =[e©) — gl@); X = |¢ld) — gl&)]; X > Y. Cuutaror |£©) — (9] kak oaMH LMK M McKNoYaOT TOuKK ¢ U d. Liukn dopmu-
pyloT Napoii pasmaxos |s(©) — £(d)] u yacTbio |e(@) — (@),

4. Y=|e0) — gle); x = |gl8) — ) ¥ > X

5. Y=|el&) — ef); X = e - £l9)]; ¥> X
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6. Y=gl —ld)]; X = |e@) — £M): X > Y. Cuntaror |1 — £l9)] kak oguH LMKN 1 MckntoyatoT Toukn fu g. Linkn dhopmu-
pytoT napoit paamaxos | — £(9)| n vactbio |e(®) — ).

7. ¥ = e gle); X = (@) — gl X > Y. Y conepimT Touky S, T. €. Touky b. CuntatoT |=(0) — £(8)| kak nonyumkn u
UCKINIoYaloT TouUky b; S = e.

8. Y= e —&M); X = el — ¢"); Y > X. Bonblue AaHHBIX HET.

9. Cuutator [£® — )| kak nonyuwmkn, £ — 0] cynrator kak nomyumkn.

10. KoHey pacyeTa.

PesynbTaThl AaHHOro pacyeTta npueedeHsl B Tabnuue M. 1.

C Hauano )

Y

OnpepensieTcs Touka
TOKaneLHOoro 3KCTpemyma
(MakcumymMa unu MUHUMYMma)
sapucumocTu €' (Touka
a, bunu c¢), ((cm. 1) 2K.2.3)

CTb K eLe
TOYKN?
((cm. 2) XK.2.3)

Het

Y
Kaxgbin paamax, KoTopblit

mqellfor::::ﬁ?? ex? He BbIN y4TeH, cuMTaeTcs
((cm. 2) 7K.2.3) Kak nonyuwkn (N = 0,5)

((cm. 6) XK.2.3)

!

[ns Tpex To4ek (a, b u ¢) ( Kowew )

onpeaAenskTCa pasMaxu
nedopmaumin ((cm. 2) X.2.3):
X= |8(b) _ E(C)l, Y= |8(a) _ B(b)|

Y copepxut
TOYKy cTapTta S?
((cm. 4)2K.2.3

Y cuntaercest kak uukn (N = 1).

Y cumTaetcs nonyuuknom (N =
3 paccMOTpEeHnA NCKIloMatkoTCst CHMTASTCA NAMYLINITION | 0,5)

TOHKM MAHWMYMA M MAKCMYMa TouKa a UCKIMHYaEeTCs U3 paccMo-
TpeHust. Touka b HazHaqaeTcs
pasmaxa Y (Touku a u b), P

(oM. 4) )K2.3) Toukon ctapta S ({cm. 5) XK.2.3)
Y v "

PucyHok »K.1 — Brnok-cxema anropytmMa MeToda «CToKa» (MeTod «JoXas»)
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g(Mi

e e s s e

PucyHok X.2 — 3aeucumocTs £ ot Homepa ara Harpy>KeHust 1 MPUMEHEHWE METOAA «CTOKay
0N onpefeneHns pasMmaxoB gedopmMaumii Ag, yukna (nonyuvkna) N ¢ pasamaxom gechopmaumin Ae
1 Npy oBLem KONMYECTBE LMKIOB HarpyxeHua K = 6

MpumeuvaHue — Ha pucyHke X.2 pacyetHoe 3Hadverue £8) cooTeeTcTBYET N = 8, NpMHATOE 3HaqveHue &8 =0
r
COOTBETCTBYET N = 8.

Tabnuua X1 — Pasmax gecopmauunid Ag, umkn (nonyuukrn) N ¢ paamaxom gedopmMaumm Ag U KONMMYECTBO LMKNOB
HarpyxeHus K oT Wwara HarpyxeHus k ans sasmcumocTy el (cM. pucyHok #.2)

k Aty Ny K
1 6@ — &) = |0 — &V 0,5 —
o £4€) — gld)] = |2(2) — ¢B) 1

3 |6l — ¢l9)] = |&f5) — £(6)) 1 _
4 [6®) — gle)] = [¢(1) — @) 05 —
5 @) — g(M)] = |g4) — &) 0,5 =
6 et — )] = |(7) — 0] 0,5 6

XK.3 PacueT ycTanocTHoOro noBpexaeHun

K.3.1 lMpouenypa pacyeTa ycTanocTHOMO NOBPEXAEHUS C OOHOW CTOPOHbLI YYMUTLIBAET YBENUYEHUE MOBPEXOEHNA
3a CYET NPUOPUTETHOTO PACCMOTPEHMSA LIMKMOB C HAUDONbLIMM pasMaxom AedopMaunii, a ¢ OpYroil CTOPOHLl — YYKThIBa-
€T U3MEHEHWE TEMMNEPATYpPbl U CKOPOCTH AedhOpMUPOBaHUA NMPWU NEPEXOAE OT NOMYLMKNA K MONyLWKY.

»K.3.2 Becb nepuon Harpy)xeHusi paccMaTprBaloT Kak COBOKYMHOCTL MNONYLWKIOB, XapakTePU3YHOLLYKCH pa3mMaxom
aedopMaunii, CKOPoCThH 4ehopMUPOBaHNA U TEMNEPaTYPOIA.

Ha nepBOM 3Tane NpoBO4AT BblHMCIEHWE MOBPEXOEHNA DCTOK no MeToAy «CTOKa» W NoBpeXaeHuna Dnonyumxn’ pac-

CYMTLIBAEMOIO Ha OCHOBE PacCMOTPEHUSA Harpy:KeHWs Kak COBOKYMHOCTW NOMyUMKNoB. Pac4eT noBpexaoeHuin NpoBogaT

Npu Taknx CKOPOCTAX AedhOpMUPOBaHUS U TEMNEPATYPE, NPY KOTOPLIX OHWU He By4yT 0Ka3blBaTk BIUAHWE Ha NOBPEXOEHUS
D nbD

CTOK non WK
Ha BTELEJOM aTane NPOBOAAT BbIYMCNEHME KO3 DNLMEHTa k), KOTOPLIFA yuuTLIBAET Bornee KOHCepBaTUBHYIO OLIEHKY
NMOBPEXAEHWS, PACCHMTAHHOMO MO METOAY «CTOKa» MO OTHOLUEHMIO K NMOBPEXKAEHWIO, PACCHMTAHHOMY Kak CyMMa NOBPEX-
OEHWUI Ha KaXKaoM nonyuukne.
Ha TpeTbeM aTane NpoBOAAT BbIYUCMEHME NOBPEXOEHUA HA KAXA0OM NONyUMKIe C y4eTOM BMNUSHUA CKOPOCTM Ae-
(hopMMpOBaHUA 1 TEMNEPATYPbI M C UCMONb30BaHNEM KoadhuumneHTa Ky,
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MH.3.3 PacueT noepexgeHusa D,
cornacHo .2, no dopmyne

crok MPOBOAAT C NCMOJTb30BaHMEM LIMKIIOB, CqDOpMMpOBaHHbIX no MeToay «CToKa»

Ny

T 1!
=1
rae N, — KONM4eCTBO UMKMNOB, PACCHWTLIBAEMOE cornacHo »K.2.3;

[Ng,] — Donyckaemoe KOMUYECTBO LMKNOB, onpedensemoe Mo KpUBOW YCTamocTi npu pasmaxe Oedopmauuin Ag,
onpefenseMom CornacHo »K.2, MakcuManbHOW CKOPOCTW AedopMUpoBaHUA &, 3a BECb paccMaTpuBaeMbii
nepwuog aKcnnyarauuym 1 MMHUMAansHOW TeMnepaType akcnnyaTtauum T.

OK.11)

Derox =

.3.4 PaccuuTbiBaloT noBpexaeHue DncwumrI
cthopmupoBaHHbix cornacHo »K.3.7, no hopmyne

npy pacCMOTPEHUKM HArpyXeHusa Kak COBOKYMHOCTWU MONyUMKIOB,

L
1
Drompen= 0,52{‘— , (H.12)
n= [Nf,n]

roe L — KONMMYECTBO MOMYLMKIIOB Harpy:KeHWs Ha paccMaTtpyvBaeMoM MEepUoAe 3KcnryaTauuun, onpegensemoe cornac-
Ho 2K.3.7;

[Nf,] — nonyckaemoe KONMWMYECTBO LIMKIOB, ONPEAenaeMoe No KpUMBOW yCTanocTy npv pasmaxe Aedopmauuni Ag,, pac-
CYMTBLIBAEMOM COrMacHo X.3.7, MakcumasbHON CKopocTy AehopMUpoBaHNA &, 3a BECh Nepuos 3Kcnnyaraumm
1N MUHMMaInbHOM TemnepaType akcnnyaTtaumuu T.

H.3.5 PaccunTbiBaloT NONpaBoYHbIi KOSMMULIMEHT Ky, yuUTIBaOLWMIA Bonee KOHCEPBATUBHYO OLEHKY NoBpexae-
HWA N0 METOAY «CTOKa» MO OTHOLIEHWIO K NOBPEXAEHWIO, paccynTaHHoMy cornacHo »K.3.4, no opmyne

kp = Dok (K.13)
Dnonyuum
2K.3.6 lNoBpexaeHWe 3a BeCb paccMaTpuBaeMbli Mepuo Harpy>XeHus paccyyTbIBatoT No opmyne

L 1
D =05k e, K14
N D; [Nfﬂ] ( )

PacyeT gonyckaemoro KonvyecTBa UMKMNOB [Nf, ) MPOBOAAT MO KPUBOW YCTanocTW Npw pasMaxe aedopmaunii A,
pacc4UTaHHOM cornacHo K.3.7, C Y4ETOM BIWAHWA CKOPOCTHU AeOpMUPOBaHUA &,, PacCYMTaHHOW cornacHo X.3.8, u
TeMmnepaTtypbl T, COOTBETCTBYIOLLEN MaKCMManbHOW TeMnepaTtype B n1-M Nnonyuukne.

HK.3.7 Pasmax gedopMaumm Ag, nN-ro NonyvLMKIa pacCYMTBIBAKOT C UCMOMNMb30BAHUEM 38BUCUMOCTH (", cchopmupo-
BaHHOW cornacHo XK.1, no dopmyne

Ae = e — eV n=1, ., L, (K.15)

roe Ae, — pasmax gedopmMauun B h-M Nonyuukne,
n
L — konu4yecTBO NOoNyunKnoe HarpyKeHu4a.

K.3.8 CkopocTb e opMUpoBaHna &, B N-M NONMYLMKIE paccyuTeIBatoT no chopmyne

As,
=1 .16
&n Atn u ( )
rae At, — ANWTENLHOCTB N-ro nonyuukna, At, = £ — {n=1);
fin) — 3HaYeHMe BpEMEHM, COOTBETCTBYIOLLEE 3HaUEHMIO &),
MpumedyaHnue — [pu onpeaeneHun 3Ha4eHus At, He YUUTLIBAIOT BpeMsi paboTbl KOMMOHEHTA Ha CTALMOHap-
HOM pexumMe.
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Mpunoxenne U
(pexomeHgyemoe)

Pac4yeTHbIe KpUBbIe YCTanocTn

.1 Obwmre nonoxeHUn

KpuBble ycTanocTu (KpuBble COMPOTUBIIEHWA YCTANOCTHOMY paspyLUeHWD) NpeacTaensaoT coboi 3aBUCUMMOCTb J0-
nyckaeMoro pasamaxa gechopmMauuy oT JoMycKaeMoro Yvicna LUMKMOoB, rae AonyckaeMelil pasmax gedopmavnim B obliem
crnyvae 3aBUCUT OT CKOpOCTU fedopMupoBaHns (ans temneparyp T > T,) 1 TemnepaTtypbl.

Ona temnepatyp T > T, pacyeT NnpoBoAAT cornacHo V.2, ana Temnepatyp T = T, pacyeT npoBoaaT cornacHo .3.

WU.2 Pac4eT KpMBbIX YCTanocTu npu temnepatype T, npeeblwatowen T,
Pac4eT kpuBbIx yCcTanocT nposBogdAT no opmyne

3f§(4[Nf])-m . 2R,
Ae=min] ™ "‘ET@[’:;])M. ' n.1)
Ef§(4nN[Nf])_m+ ET( .

roe R, — XapaKkTepucTuka Npo4HOCTU MaTepuana;
Az — ponyckaembli pasmax gedopmauuni;
[N] — monyckaemoe KonM4eCcTBO LMKNOB NpW pasmaxe aedopmMaunii Ae;
m, m, — XapakTepucTUKW MaTepuana;
& — AedopMauvs paspyLieHus;
n,, Ny — koathdUUMEHTLI 3anaca no pasmaxy AedopMaLmi U YACTY LMKIOB COOTBETCTBEHHO.

[Mokasartent cTeneHn Mg BBIMUCIAKT NO cbopmyne

_ Rm 5 T
my =01321-1g| {1 +14-10%-27)), (1.2)
4

roe RL — npeaen BbIHOCNMBOCTH.

3HaueHUs XapakTepucTuk E’, R;; n ZT gna ctanei mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3,
07X12HM®E cnegyeT npyHUMaTh cornacHo npunoxeHuntio A, Ans octanbHelx MatepuanoB — cornacHo MOCT P 59115.3.

3HaveHun RL W NoKasaTtensa CTeneHn m cnegyeTt npuHuMath no Tabnuue M.1.

KoachchuumeHTsl 3anaca NpoYHOCTU N, U Ny CNeayeT NPpUHUMaTh pasHbiMK 2 1 10 cOOTBETCTBEHHO.

Tabnuua WN.1— 3HayeHWns xapaKTEpUCTUK RII nm

XapakrepucTuka R;’; < 700, MIMa 700 < RL <1200, MMa
T T . 4 phhpT
Ry 0,4R",.II (0,54 -2 - 10 Rm)Rm
m 0.5 0,36 -2 104RT

3HadeHus xapaktepnucTuk E7, R; n ZT B pacuetax cnegyeT NPUMHUMATL PABHLIMU UX HAMMEHBLLNM 3HAYEHUAM B
MHTepBane paboynx TemnepaTyp paccMaTpuBaeMoro nepuoaa HarpyKeHus ¢ y4eTOM MOBPEXAatoLen Jo3bl U CKOPOCTH
Habopa noBpexaaroLlein 003bl NPY HEWTPOHHOM OBNyYeHUH.

3HaveHve &fz ONPEAENsIOT Mo thopmyne

eh(€)
ge=mingey (n.3)
0,69

roe e;(;:) — 3aBUCKUMOCTb AedopMaumn pa3pyLueHus Npy UCbITaHUAX Ha ANUTENBHYIO MPOYHOCTL OT CPEAHEN CKOPOCTH
0ehopMUpOoBaHUS & B LIUKITE.

3HaueHus £, Anda ctanen mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3, 07X12HM®E cnenyet BblMUCHATL B
COOTBETCTBUW C NPUNOXEHUEM A.
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HonyckatoT paccunTbiBaTh & No chopmyne

z’
=-nl1-—1. n4
e In(1 100) 2

roe 3HaveHus ZT cnegyet npuHUMaTk cornacHo TOCT P 59115.3.
3aBMCUMOCTb a;(é) CTPOAT NOCPEACTBOM NEPECTPOEHNA 3aBUCMMOCTH s;(tf), rae BMeCTO KOOPAWHATbI f; MCMONb3yoT

koopauHaTy & =8t_". 3HaveHus e; u {; npuHumatoT cornacHo NOCT P 59115.4—2021 (pasgen 3, npunoxexne A).
f

3aBMCMMOCTbe;(&) anacranev Mmapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3 npuHumatot no FOCT P 59115.4.

HonycTumo onpegensaTts e; no coopmyne

T z{
g =-In|1-—"-1, (LN.5)
# ( 100)

roe aHavyeHus Zf NPUHUMAOT M0 FOCT P 59115.4.

3Ha4YeHNs XapakTepucTVK &, sﬂ n Z, B pacyeTax crnegyeT NpUHUMAaTh PaBHBIMUA WX HAUMEHBLUMM 3HAYEHWAM B
nHTepBane paboyux TemnepaTyp paccMaTpyBaemoro Nepruofa Harpy}eHua ¢ y4eTom nospexgatoleii 4o3bl 1 CKOPOCTH
Habopa nospexaatollen 403kl MpU HENTPOHHOM 0BNyYeHUN.

XapakTepucTuky NpoYHOCTW MaTepuana R, onpegensatoT no gopmyne

f
3Ha4eHus O ONPEQJENAT NMPU KPAaTKOBPEMEHHBIX UCMNBITAHNAX Ha pacTHAXEHUE.
[0}
OonycKaeTcAa onpenenaTb fI'IO opmMmyne

o = Rm-[1+14f1 - )| ,MNa. m7)

3HaveHns Ry aAns ctanei mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3, 07X12HM®B cneayeT BbMACHATL
B COOTBETCTBUM C MPUMNOXKEHUEM A.

LonyckaeTtca B copmyne (M.7) BMecTo R, WMCNONb30BaTh 3HAYEHMS R;, roe R; NPUHUMAKOT COrMacHo
MOCT P 59115.3.

5T 5T
3aBucumocTb R (£) CTPOAT NOGPEACTBOM MNEPECTPOEHUs 3aBMCMMOCTM R;(t), rae BMEecTo KoopawHaTbl i

R, = min{ﬁcr ) mna. “6)
o

r
£ = "
MCNONb3YIOT KOOPANHATY § = # 3HavueHus R;‘r(tf) u e;(tf) NPUHUMAIOT MO 3aBUCUMOCTAM CPEAHUX 3HAYEHMIA UCTUHHOTO

npenena AnuMTenbHON NPOYHOCTM U ANUTENBLHOWM nnacTudHocTy cornacHo [OCT P 59115.4.

3aBucUMOCTb ﬁcT(g) ona cranei mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3 npuHumaloT no
MOCT P 59115.4.

HonyckaeTca onpefenaTb 3HaYEHUs ﬁ;‘r (t) no chopmyne

"
RI =_Rmt_ n.8)

3HadeHun Rmt " Zr I'lpVIHVIM'aIOT cornaCHo OCT P 59115.4.

3Ha4eHua xapakTepucTuK R , Gf, R 7 Rmt B pacyeTax criegyet NPUHUMATE PAaBHBIMW UX HAMMEHBLUMM 3Ha4YeHUSAM
B MHTepBane pabouunx TemMnepaTyp paccMaTpyBaemMoro nepuoa Harpy;eHus.

WN.3 PacuyeT KpMBLIX yCTanocTu npy temnepartype T, He npeBbiwarwen TemnepaTtypy T,

1.3.1 PacyeT KpuBLIX yCTanocTy NpoBoAadAT no popmMyne

e (aN, )™ + 2R, 1
Ag =min B L ((4[Nf])ma+ﬁ) ; (Mn.9)
er(4nnNe ] + 2R, ”
E7(fanini )™+ 77

roe & — AeopMaLmna paspyLleHs NpY KpaTKOBPEMEHHBIX MCMLITAHUAX NPU PaCTAKEHNH;

- Smin
r — KO3(pPULUEHT aCUMMETPUUN LKA HANPAXKEHWUN, F = =
max
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1.3.2 [onyckarT NpoBOAWTL pacyeT KPUBLIX ycTanocTn 6e3 koadhdulMeHTa acuMMeTpiuKn UuKna (paccmaTpueaeT-
cd cny4an MakcMManbHOW acCMMMETPUM LiMKna) no popmynam:

(¢ (4[N, ]}

2R,

+
nS

er (4N )"

n.E

—. eenu 2R]o; - n,As, ET >0

2RI, -, Ac, E
7|t e 22T
[ naAs,,!ET

2R

T T
secnn 2Rp0p —NgAe, E' <0

n

'Sf(4"N[Nf])_m +

er(dny[N, ] +

e mETEN,

2R,

2RY., -Ae, ET
AngN ]« P20 .
( N[ r]) + AﬁnNET i

,ecnm 2Ry0; - Aep, E7> 0
ET

2R

S b - R 2RT., —Ae, ET <0
ET(anp[ne])™ S #

i

Ag = min{

ﬂN ~

B dopmynax (U.9—(N.11) R, = o, rAe o paccunTbIiBaloT no dopmyne (M1.7).
Ecnu g,> 0,69, To cneayet npuHumMarts g = 0,69.
W.4 KpuBble ycTanocTu Ans Metanna LWea paccyUThIBaKoT Nno opmyne

Ae¥ = g A,

roe ¢, — KOAMPMULNEHT CHIKEHUA LMKNUYECKON NPOYHOCTK, NpUMHKUMaeMblid cornacHo MOCT P 59115.9;

Ae — ponyckaemMblil pasmax AedopmMannid, paccyuTaHHbiv cornacHo W.2 unu W.3 ons ocHoBHoro metanna.
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MpunoxeHune K
(pekomeHgyemoe)

Mpoueaypa pacyeTa pechepeHCHOro HaNpsXeHWUa ANA BblYMcneHua C*-uHTerpana

B BbIBpaHHOM ONs OLEHKM CeYeHMW KOMMOHEHTAa, B KOTOPOM pacnonoxeH gedekT unv npegnonaraeTcs ero Ha-
nu4me (NnockocTb AediekTa NeXMT B NOCKOCT CEYEHURA), PACHETHBIM UM aHaNWTUYECKMM METOA4OM ONpedensatoT pac-
npeneneHue HanpskeHWd o, (X,t), HopMarbHbIX K MNOCKOCTU CEYEeHWs B MOMEHT BpeMeHu ! (cM. pucyHkn K.1 v K.2). B
pac4eTax y4nTbIBaIOT KaKk MexaHnyeckue, Tak U BTOpUYHbIe Harpy3ku. Pacyer HOC komnoHeHTa npoBogsaT be3 gediekTa.

MNony4eHHoe B pacyeTe NMPOW3BONLHOMO BUAA HaMpshXeHue c,(X.f) NpeOcTaBnaAlT B TEKYLIWA MOMEHT BpEMEHU B
Brae MeMbpaHHOW 1 M3rmbHOW COCTaBMNAKLIMX WU annpoKCUMUPYIOT BAOMb OCKM X Ha oTpe3ke oT x = —h/2 go x = a — h/2
(2 — rnyBuHa TpelwmHel) hopMynoin

on(x)=um—cb~(2%), (K.1)

TO€ Oy, Op — KOHCTAHTBI, 3HAYEHUA KOTOPBLIX ONPEeaeEnaTca METOOOM HaMEHBLWIWX KBaOpaToB.

PedepeHcHoe HanpspkeHue onpegensoT no dopmMyne

2
(-1 J- P -5 o3

O rof , (K.2)
(1-¢f
rae & = 9
RS = o+h)
Ecnun 5, < 0, TO npuHumMatot o, = 0.
Ecnun o, < 0, To npuHumatot oy = 0.
MpnmevyaHue — Pac4yet no gpopmyne (K.2) gonyckaroT NnpoeoauThb Npu uameHenun a/h ot 0 go 0,8.

B cnyyae 4eTBepTEAINNUNTUYECKON TPeLLMHEI B chopMyne (K.2) paamep h onpefenstoT cornacHo pucyHky K.2 u npu-
HUMALOT, 4TO C = a.

I

2c

a — rnybuHa TpewmHbl; 2¢ — ANUHA OCKU NONY3NNMNTUYECKOW TPeLWUHbI; A — TonwmHa

PucyHok K.1 — lNMonyannuntvyeckasa NOBEPXHOCTHAA TpeLwnHa
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a — rnyBuHa TpelrHel; h — pacyeTHbIV napameTp

PucyHok K.2 — YeTBepTbannuntuyeckas NnoBepxXHOCTHas TpeLinHa

48

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 52 /62
CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-59115.10-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64700
https://gostexpert.ru/gost/gost-59115.10-2021?utm_source=pdf&utm_medium=64700&utm_term=page

rOCT P 59115.10—2021

MpunoxeHune J1
(pekomeHgyemoe)

Mpouenypa pacyeTa pedpepeHCHOro HaNpsXXeHWa ANA aHanusa noTepu
HecyLlein cnocobHOCTU KOMNOHEHTa

J1.1 BbiGop cxembl pacyeTta pedepeHCHOro HanpsXxXeHus

[Mpw BbIGOpE cxembl pacyeTa pedyepeHCHOro HanpPsKeHWnA G, CneayeT y4WTbiBaTb reoMeTpUYeckne XxapakTepucTu-
K pPAccMaTpvMBaEMOro KOMMOHEHTA 1 MPUHUMATL BO BHUMAHUE COOTHOLLEHWE CPEAHEro Paanyca I, LMNNHAPUYECcKoi no-
BEPXHOCTKW CTEHKM KOMMOHEHTa 1 ero TonwuHel h. Mpu r,./h = 20 pehepeHcHoe HanpsKeHWe G, ¢ PACCYUTLIBAIOT Ha OCHO-
BaHWW PACYETHOW CXEMbI NMOMY3INAMNTUYECKON UMK YETBEPTLINMUNTUYECKOW NOBEPXHOCTHOW TPeWwMHEl B nnactuHe. Mpu
ralh < 20 pedbepeHcHoe HanpsXeHWe G, PacCHUTLIBAKT B 3aBUCUMOCTU OT NpeanonaraemMoi opUeHTaunn aedekra: no
CcXeme BHyTpEeHHel NonyannunTMyYecKon NOBEPXHOCTHOW TPeLUHLI B AMaMeTpanbHOM NNOCKOCTH LMMMHARA UK MO CXeMe
BHYTpPEHHeW NoNyannuMnTUYeckon NN YeTBepTLINMUNTUYECKOWM NOBEPXHOCTHOW TPeLLMHEI Mo 0bpasylolen LunuHapa.

B pacyeTax yunTLIBAIOT TONMBKO MexaHuveckue Harpysku. Pacuet HOC koMmnoHeHTa npoBogAaT 6e3 gedpekra.

1.2 MNonyannunTuyeckas NOBepPXHOCTHAaA TpellMHa B NnacTuHe

B BbIGpaHHOM Ons OLEHKM CEYEHMM KOMMOHEHTd, B KOTOPOM PacnonoXeH gedekT UM npegronaraetcs ero Hanu-
yue (NNockocTb AedeKTa NEXNT B NNOCKOCTW CEYEHUA), PACYETHBIM UITM aHANUTUYECKUM METOLOM ONpPenensioT pacnpe-
AeneHne HanpskeHW o ,(x,t) HopManbHbIX K NIOCKOCTH CEYEHWSA B MOMEHT BpeMeHu t (cM. pucyHok J1.1).

lNony4eHHoe B pacyeTe NPOM3BOMNBHOMO BUOA pacnpefeneHle HanpsKeHUs o,(x.t) NpeacTaBnaAlT B TEKYLIMA MO-
MEHT BpeMeHu { B Buae MmembpaHHON M M3rMOHOM COCTaBNALWMX, BbluMcnsaemMbix no dpopmynam (J1.1) u (J1.2) (cm. pucy-
HOK J1.2).

MemBpaHHOe HanpsKeHUe paccyYUThLIBAKOT No hopmyne

1 2
om=7 Jolx)-dx. (n.1)
h—h/Z
MakcumansHoe narnbHoe HanpsKeHne paccYUTLIBAKOT No opmyne

6 "°
op=—g _[c(x)-x-dx. (n.2)
h _g
AC
Q .
™~ 0 e

a — rmy6uHa TpeLrHbl; 2¢ — ANUHA OCK NONY3NMUNTUHECKOW TPeLLMHbI; h — ToMLKUHa

PldcyHDK 11— I'Ionyannwnmqecn{aﬂ noBepxHOCTHaA TpelwuHa B nnactuHe
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SA

Cp

xy

hl2 hi2

1 — HanpsaxeHve 6,; 2 — membpaHHaa cocTasnaAwLwas c,,; 3 — narnbHas cocTaenalwan o,
PucyHok J1.2 — PacnpegeneHrue no TonwmHe CTEHKM HANpPskeHUs o, 1 ero MeMbpaHHom o,
1 U3rnbHOM G, COCTaBNALINX

Takum obpazom, obuiee (HopmanbHoe) HanpsKeHWe NPeacTaBnsAT B BUAe opMyrb

op(X)=0p—-0p" (2%) : (.3)

PedepeHcHoe HanpsxkeHve onpeaensaoT no dopmyne

2
(-8 S0 J1-£P®- B 1 (-2 o3
O pof = > ; (n.4)
(1-¢)

a-c
h-{c+h)
Ecnu O < 0, To npyHMMaoT Oy = 0.
Ecnu o < 0, To npuHumatot o, = 0.

roe &=

MpumeyvyaHue — Pac4er no copmyne (J1.4) gonyckatoT npoBoguTe Npu nameHeHumn a/h ot 0 oo 0,8.

J1.3 BHYTpeHHAA YeTBEPTL3INNUNTUYECKAs NOBEPXHOCTHasA TPeLKHA B y3ne, o6pa3oBaHHOM ABYMS
nnacTUHaMu

[Mpn paccmMoTpeHun YeTBEPTLANNUNTUYECKOW TPELMHBI MPUHUMAKDT, YTo Manas v Gonblias nonyock annurca pae-
Hbl Mexay coboi.

B BbIOpaHHOM ANSA OLEHKN CEYEHUM KOMMOHEHTA, B KOTOPOM PacnofoxeH AeekT Uy npegnonaraiT ero Hanu4yme
(nnockocTb AedyekTa NEXUT B NIIOCKOCTU CEYEHWUS), PACHETHBIM UMK aHANUTUYECKUM METOA0M ONpeaensioT pacnpeaene-
HMe HanpPsKeHWiA o, (x,t), HOpManbHbIX K MNOCKOCTM CE4EeHUA B MOMEHT BpeMeHH f (CM. pUcyHoK J1.3).

MonyyeHHoe B pacyeTe NPOM3BONLHOMO BWUAA pacnpeaeneH1e HanpsKeHus o,(x,f) NpeacTaBnAT B TeKyLWMid Mo-
MEHT BpeMeHu t B Buae MeMOpaHHOW 1 M3rMbHOoM cocTaBnawWwnX, BelducnaeMelx no cpopmynam (J1.1) u (I1.2), (cm. pucy-
Hok J1.2).

PedepeHcHoe HanpsxeHWe paccunTeiBatoT no copmyne (I1.4) npu ycnoeuun, 4To h onpegensarT U3 pucyHka 1.3 n

c=a.
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A~
AN
// AN
7 g
ox_/ ™
Q9 B
i b N
/ >
Pl
" N
< oy
AN 45° N
AN \\“J
\ N
N 0 N
Y

ock X — KOoOpAWHaTa, No KOTOpPOW 3a4aeTcs pacnpefeneHyMe HOPManbHbIX K TPeLWHEe HanpsXKeHWn;
a — rnybuHa TpeLnHbl
PucyHok 1.3 — YeTBepTbannuntvyeckas NOBEPXHOCTHAA TPELLMHA B y3re, obpazoBaHHOM ABYMS NNacTUHaMM,
1N CXemaTtuaaums pacyeTHoOro napamertpa h

n.a BHyTPEHHﬂﬂ nonyannuntu4yeckana NoBepxHOCTHaA TpelwwWHa, pacnonoxeHHasa B nuame‘rpanbnoﬁ
NMoCKOCTU uMnuHapa

[eomeTpuyeckas cxema KOHCTPYKUMK, dedeKTa W Harpy3oKk npueegeHa Ha pucyHke J1.4.
PedepeHcHoe HanpsikeHue onpegensioT no dpopmyne

, (J1.5)
rA€ G, 6pg COOTBETCTBEHHO MeMBpaHHble U rmobanbHble U3rMbHeIe HaNPKEHUS;
Oy = B
m= el
Sp
Ge = M
by =
WTP
rae N — oceBoe ycunue, H;
M — wn3rnbaowmin MOMEHT B paccMaTtpyBaeMoM nonepedyHom ceveHun Tpy6el, H-Mm;
STp — nnowiaak NonepeqHoro ceveHns Tpyobl, MM,
3
WTp — MOMEHT CONpPOTUBMNEHWA B paccMaTpyvBaeMoM NornepeyHoM cevyeHuu TpyBebl, Mm2.
MapameTpbl Sy, Sbg 1 f HaxoOAT M3 PELLEHNA CUCTEMbI YPaBHEHWMA
( a o
Sy=i-a-L B8
n hoan
4 2 a
Spq =—-sm|3——-H-sm9,
4 T T (”6)
c
0=—;
fi
Om Sbg_cbg'SM =0
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a — rnybuHa TpeLuHbl; 2¢ — ANUHa OcK NOMY3ANNMNTUYECKOW TPeLUMHbI; 20 — yron TpeLlWHbl (B paguaHax),
pacnonararolminca CUMMETPUYHO NIOCKOCTU O8UCTBNS N3rnbarLLero MOMEHTa; /; — BHYTPEHHWI paguyc UMnuHapa

PucyHok 1.4 — Cxema pacnonoxeHusa TPeLlyHbl B MaMeTpanbHOM NNOCKOCTM UMnuHapa

[MapameTpebl S'M " S'bg HaxodaT no chopmMynam:

Su =1—g-arcsin 2 .sing —E-E; (.7)
r 2h h =
o4 a a
sbg=;-sm 05 [m-—-0|-=—- sin 0 (11.8)
Mpumevanme — Pacuer no popmyne (11.6) gonyckatoT npooanTb Npy uameHeHun a/h ot 0 0o 0,8 M B < (- B).

1.5 BHyTpeHHAA nonyannunTuyeckas NOBEPXHOCTHasA TPellMHa B UMNUHAPE, OPUEHTUPOBAHHAA BAONb
o6pasyrolen

leomeTpuyeckasn cxema KOHCTPYKUWMKW U AedbekTa npuBedeHa Ha pucyHke J1.5.

PedepeHcHoe HanpskeHve onpeaensaoT no dpopmMyne

Om (n.9)

rne &= A
h-(c+h)
G, — SABNAETCA MeMOPaHHOM KOMMOHEHTOW HaMpsiXKeHU, OPUEHTUPOBaHHOW NePNEeHANKYNAPHO K MIOCKOCTH Tpewu-

Hbl B UWMHApe Be3 TpelyuHbl.

Mpumeyvyanune — Pacdet no cbopmyne (J1.9) gonyckarT NpoBoAnTL Npy MaMmeHeHun a/h ot 0 oo 0,8.
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a — rnybuHa TpewuHbl; 2¢ — ANvMHa 0CK NOMNY3NNMNTUHECKOW TPELLMHBI,
I; — BHYTPEHHWIA paanyc LMNuKapa; L — BeicoTa LWNMHLpa

PucyHok J1.5 — Cxema pacnonoxeHus TpeluHbl No obpasylowein unnuHapa

1.6 BHyTpeHHss 4eTBepTbLINNUNTUYeckas NoOBepXHOCTHaA TpellMHa B yane, o6pazoBaHHOM
nepecevyeHMeM OBYX LMNMHOPOB

Mpw paccMoTpeHWn YeTBEPTLANAMNTUYECKOW TPELUMHBI MPUHUMALOT, 4TO Manas K GonbLuas Noryock annunca pae-
Hbl Mexay coBoW.

leomeTpu4ecKkan cxema KOHCTPYKUMKW 1 feddekTa npueBeaeHa Ha pyucyHke J1.6.

PedepeHcHoe HanpsaxeHue onpegenaioT no dopmyne (J1.9) npyu ycnosum, 4yto h onpeaensoT U3 pucyHka 1.6 u

c=a.
N I
N i
N\
T |
S
N
N
\ .
N I
AN i
b I
N
N |
a — rnybuHa TpeLuHbl; h — pacyeTHLIA napamMeTp
PucyHok I1.6 — YeTBepTbannunTuyeckan NOBEPXHOCTHAS TPELLMHA B yane, 06pa3oBaHHOM OBYMS
nepecekalwLwmMMncs UMNMHgPaMM, M cCxemMaTusaunsa pacdeTHoro napamerpa h
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MpunoxeHue M
(o6azaTensHoe)

PacuyeT K03 thhULMEHTOB W U Wy, YUUTLIBAOLWKUX BITUAHWE KOPOTKUX TPELWWH U AIBYXOCHOTO
HarpyxeHusa Ha TpelJ.lHHOCTOﬁKOCTb

KoathUUMEHTBI o W ), YUMTLIBAIOLLME BIUAHUE KOPOTKUX TPELLWMH U [BYXOCHOE HarpyXeHue Ha TpeluHOCTON-
KOCTb, ONPegenstoT cregytowmm obpasom:
- npn a, > 0,155,
o=10,=1, (M.1)
- npu a, £0,15-§,

o = [m-exp(1/m)-arccos(exp(-1/m))- J1-exp(-2/m) - 1]1Jr 2

1, npu mg>0,7 :
®=11-0,1:, npu m,, <0,7 (M.2)
rne m= 2,55 -a, (K521 Ryga(T)Y (M.3)
m,, = miw?;
a, — rny6vHa pac4eTHoro gedekTa;

j — OTHOLUEHWEe HOMUHAMBHLIX Hal'lpﬂ}l{eHVIl’u'I, ,DiEIFIGTByPOLLlMX napannenbHO NNOCKOCTWU TPpelWWHbI BOOINb ee CprHTa,
K HOMUHanNbHbIM HanpAXeHWAM, ,EIEI?ICTBYIOLLI,HM nepneHgnkynAapHO NNOCKOCTKU TpeLWHbI.

3aBUCUMOCTb m, OT 3 UcnonbaytoT npu 0 < B < 2. Mpm B < 0 cnegyet npuHUMaThL o, = 1, npu B > 2 — NpUHUMaTL
o, =0,8.
3aBMCUMMOCTL o OT /1 NpMBeAeHa Ha pucyHke M.1.

®

34
3.2

3,0 \
2,8 \
2,6 \
2,4

2,2 \

2,0
N\

1,6 N
N
14 ™
12 \_
1,0
0,1 02 03 04 0506 08 1,0 20 30 40 5060 80 m

PucyHok M.1 — Mpadhmk 3aBMCUMOCTH © OT m
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Bubnuorpadcgun

[1] ®epnepanbHble HOpMbI M NpaBUia MpaBuna ycTporcTea W BeszonacHon akcrnyaTauun obopynosaHus 1 Tpybo-
B 06MacTV NCMOML30BaHWA aTOMHOW  MPOBOAOB aTOMHbIX IHEPreTUYECKUX YCTaHOBOK
aHeprum HIM-089-15
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YOK 621.039:531:006.354 OKC 27.120.99

KntoyeBkle crnosa: atoOMHble aHepreTn4eckue yCctTaHOBKM, OGOPyﬂ,OBaHME, prSOHpOBO,D,bI, I'IOBEDO‘-IHI::Iﬁ pac-
4yeT, CTaaund NpoeKTupoBaHnA
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