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Mpeancnoeue

1 PABPABOTAH ®epepanbHbiM rocyqapcTBEHHbBIM YHUTApHbLIM Npeanpuatnem «Poccuiickuii dene-
panbHbIA 90epHbld LeHTp — Bcepoccuicknii Hay4yHO-UCcCcrneaoBaTenbCKUii UHCTUTYT 3KCMepuMeHTansHou
duzmkuy (Pryn «PeAL-BHUNID»)

2 BHECEH TexHM4Yeckum KOMUTETOM no cTaHaapTtusaumnn TK 700 «MaTtemaTmyeckoe MoaenvpoBaHue v
BbICOKOMPOU3BOAUTENBHLIE BEIYMCIUTENBHEIE TEXHOMOTMWU»

3 YTBEPX/EH W BBEAEH B AEVCTBWE Mpukasom defepansHOro areHTCTea Mo TEXHUYECKOMY pe-
rynupoBaHuio u meTponorim ot 18 aueaps 2024 r. Ne 21-cT

4 BBE[JJEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUSaX K HacmosuwieMy cmaHdapmy rybrukyemcs 6 exezs00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuwieao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3peleHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

KomnbroTepHblie Mmogenu u MmogenvpoBaHue
BANMAWOALWA NPOTPAMMHOIO OBECIMEYEHUA
OnpeneneHne napaMeTPOB BbIHOCNUBOCTU KOHCTPYKLMK

Computer models and simulation.
Software validation. Definition of constructions fatigue strength parameters

Oarta BBegeHna — 2024—06—01

1 O6nacTtb NnpUMeHeHUs

HacTosawumi ctaHoapT yctaHaenueaeT obuimve TpeboBaHWs K Banuaauun nporpaMmMHoro obecnevyeHus
KOMMBIOTEPHOTO MOAENUWPOBAHUSA, NMPUMEHSEMOro Ansi pacdeTHOro onpefeneHus napaMmeTpoB BbIHOCMMBO-
CTW BbICOKOTEXHOMOMMYHbIX KOHCTPYKLUIA, BEINMOMHEHHbLIX M3 MeTannM4eckux MaTtepuanoe, paboratwolwmx noa
AEeACTBMEM LUMKMMYECKMX SKCMIYyaTauMOHHbIX TEPMOMEXaHUYeCKUX BO3AENCTBUIA (B AManasoHe TemnepaTyp u
BHELWIHWX Harpy3okK, Npu KOTOPLIX BAMSHWEM MON3y4ecTu, ANMTENbHOW MPOYHOCTU MOXHO npeHebpeyb).

Ha ocHoBe HacTosiLero ctaHgapTa gonyckaeTcs, npu HeobxoaumocTu, paspabaToiBaTh CTaHZapThl,
yYMThbIBaKOLME OCOBEHHOCTW MporpaMMHOro obecnedeHUs Ons onpefeneHns nNapameTpoB BbIHOCIMMBOCTU
KOHKDETHBIX BMOOB KOHCTPYKUMIA B pa3nNU4YHbIX Hay4HbIX M NMPOMBILUNEHHLIX OTpacnax B 3aBMCUMOCTU OT WX
cneundmrkun.

2 HopmaTuBHbIE CChINKN

B HacToswem cTaHgapTe MCNONb30BaHbl HOPMATMBHLIE CChIMKW Ha cnefylolve cTaHaapThbl:

FOCT 25.502 PacyeTbl 1 UCMbITAHWUA HA NMPOYHOCTh B MalUMHOCTPOeHUW. MeToabl MexaHn4ecKux UCrbi-
TaHui MmeTannos. MeToabl NCNbITAHWMI HA YCTanocTb

FOCT 23207 ConpoTtueneHue yctanoctu. OCHOBHbIE TEPMUHbI, ONpPeaerneHnsa 1 0bo3HaveHus

FOCT P 57188 YucneHHoe mogenupoBaHue ouanYeckux npoLeccoB. TePpMUHLI U onpeadeneHus

FOCT P 57700.1 YnucneHHoe MmogenupoBaHue Ans paspaboTku U coa4vM B 3KCMNyaTaLuio BLICOKOTEXHO-
NMOTMYHbIX NPOMbILLNEHHbIX u3genuin. CepTudukaums nporpaMmmHoro obecnedyeHus. TpeboBaHus

FOCT P 57700.23 KomnbloTepHble MOAENW U MogenupoeaHue. Banuaauua. O6wmne nonoxeHus

FOCT P 57700.24 KomnbloTepHble MOAENW U MoaenupoBaHue. BanngaunoHHblin 6asuc

FOCT P 57700.25 KomnbloTepHble Mogenu u mogenupoeanue. lNpouenypsl Banvugaumum

MpumedaHue — lpyW NONb3OBAHKM HACTOALLMM CTaHAAPTOM LenecoobpasHo NpoBEPUTE AeNCTBUE CCbINoM-
HbIX CTAHOAPTOB B UH(OPMALIMOHHOW cucTeme 0BLWero nonb3osaHna — Ha oduumansHom cante degepansHoro areHT-
CTBa Mo TEXHWYECKOMY PEeryriMpoBaH1I0 U METPOIOTAM B CETU MIHTEPHET UMK Mo eXerogHoMy MH(POPMAaLMOHHOMY yKasa-
Teno «HaunoHaneHbIe cTaHOapTLI», KOTOPLIA ONYBIUKOBaH MO COCTOAHWUIO Ha 1 SHBaps TEKYLUEro roga, v no BbiNyckam
eXeMecsMHOro MHopPMaLMOHHOIO yKkasaTensa «HauuoHanbHble cTaHaapThl» 3a TeKYLWiA roa. Ecnn saMeHeH CCbINoYHBbIiA
CTaHZdapT, Ha KOTOpbLIA JaHa HeaaTMPOBaHHASA CChIMKa, TO PEKOMEHOYETCA MCMOMb30BaTh AEUCTBYHOLLYI0 BEPCUID 3TOTO
CTaH4apTa ¢ YYeTOM BCEX BHECEHHBIX B AAHHYI0 BEPCUIO U3MEHEHWI. ECnu 3aMeHeH CCbINOYHbIA CTAaHOAPT, Ha KOTOPbIN
[aHa AaTWPOBaHHas CChIMNKa, TO PEKOMEHAYETCA UCMONb30BaTh BEPCUID 3TOMO CTaHdapTa ¢ yKa3aHHbIM Bbille rodoMm yT-
BepxOeHus (NpuHATUA). Ecnun nocne yTBepXaeHUs HACTOSILLEro cTaHdapTa B CChbINOYHbBIM CTaHAapT, Ha KOTopbIN AaHa
[aTMPOBAHHAA CChINKA, BHECEHO U3MEHEHMe, 3aTparMBalLee nonoXeHne, Ha KOTOpoe AaHa CCbIMKa, TO 3TO NOMNOKeHne

MapaHune ochbuumnansHoe
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peKoMeHayeTcA NpUMeHATb bes yyeTa O0aHHOIo UaMeHeHus. ECnun cCbiNoYHbIN CTaHOapT OTMEHEH ©6e3 3ameHbl, To noro-
XeHune, B KOTOpOM OaHa CChiNKa Ha Hero, pekoMmeHayeTcd NpuMeHATb B 4acTu, He 3anarMBarou.|,eﬁ 3TY CChbINKY.

3 TepmuHbI 1 onpegeneHus

B HacToswem cTaHgapTe npumeHeHbl TepmuHbl no FTOCT 23207, TOCT P 57188, a Taicke cnefnyowme
TEPMWUHbI C COOTBETCTBYHOLLUMM onpeaeneHnamm:

3.1 aTTecToBaHHOe nporpammMmHoe obecne4yeHue: NporpammHoe obecnedveHne, Npoweallee perna-
MEHTUPOBaHHYIO NMpouedypy NPU3HaHWSA BO3MOXHOCTM €ro UCMOoNb30BaHWA B 3asBMeHHoW obnactu/rpaHuuax
NPUMEHEHUSA W NOMYYEHUSA MO HEMY 3HAYEHWI pacyeTHbIX MapamMeTpoB C ONpedeneHHoW NorpeLlHoCTLIo, 3a-
BEPLUMBLLYIOCS Bbidadvel cBUAeTenbCTBa (aTTeCTaLMOHHOIo nacnopTa).

MpumevyaHnmne — [Npouenypa npueeneHa B [1].
3.2

BanupauMoHHbIA Ba3uc: YnopsaodeHHas cucTema JdaHHbiX, codepxallas pesynbTaTbl HaTypHbIX
3KCMEepUMEHTOB U pe3ynbTaTbl KOMMbIOTEPHOrO MOAENUPOBaHUA, KOTOpbIe NO3BONAKT AOKa3aTbk ¢ 3adaH-
HOW TOYHOCTbIO COOTBETCTBME KOMMBLIOTEPHOW MOZenu Unu nNporpaMmMHoro obecneveHns KoMNsITEPHOro
MOAenMpoBaHns 06beKTY MOAENUPOBAHWS.

[TOCT 57700.24—2020, nyHkT 3.1.4]

3.3

Banugauua MO KM: MNpouecc onpeaeneHns coOTBETCTBUS NMPorpaMmmMHoro obecnedeHnsl KOMNbOTep-
HOTO MOAENMPOBaHMA (KOMMbLIOTEPHOM MOZenu, NporpamMmmbl) peansHomy mupy. Banugauuma obecnedmsaet
0B60CHOBaHMe TOro, YTO MporpamMmMHoe obecrnedyeHne KOMMbITEePHOro MOAEenupoBaHuA B 3asABNeHHON ob-
nacTy NpUMEeHeHWs NMo3BOoNAET NPaBUbHO U C onpefeneHHon TOYHOCTbK MOOENUPOoBaTh pearnbHble npo-
Lecchl.

[FOCT P 57700.2—2017, nyHkT 3.1.4]

3.4

Bepudmkauua MO KM: lMNMpouecc onpegeneHnsa cooTBETCTBUS NPOrpaMMHOro obecnedyeHns KoMnbo-
TEPHOMo MOZENUPOBaHUs (KOMMNBLKTEPHOW MOZENN, NporpamMmel) MatemaTtudeckoi mogenu. Bepudukauma
obecneuynBaeT obocHOBaHME TOrO, YTO NporpaMmHoe obecneYyeHne KOMMBIOTEPHOTO MOAENUPOBAHNUS MpK
onpegeneHHbIX napamMeTpax paccyMThiBaeT MaTemMaTM4eckyio MOAenb MpaBuIlbHO U C COOTBETCTBYHOLLEN
TOYHOCTbH.

[FTOCT P 57700.2—2017, nyHkT 3.1.3]

3:5 OBYX4YacCTOTHOe HarpyxeHue: HarpymeHme NMPK1 KOTOPOM Ha UuKn Manon 4YacToThkl HaknagbLIBaeTcH
BbLICOKOYaCTOTHLIA LWKN HarpyxeHua.

3.6 aerpagauua MmatepuanoB: [NocTeneHHoe yXyoweHne XapakTepuCcTtuk MmatepunanoB OTHOCUTENBHO
MX Ha4yanbHbIX 3Ha4YEeHU B Npouecce HarpyxeHua.

3.7

KauyecTBO NporpamMmmMHoro cpeactBa: COBOKYNHOCTEL CBOWCTB NPOrpaMMHOro cpefcTBa, KoTopble 06-
YCNOBMWBAKT €ro NPUrogHOCTE YOOBNETBOPATE 3a4aHHble WUNKW nogpasymeBaemMble NOTPeBHOCTM B COOT-
BETCTBWU C €0 HazHa4YeHneMm.

[FOCT 28806—90, ctaTtba 6]

3.8 MeTpWuKa COOTBeTCTBUA: KayecTBeHHble M KONMMYECTBEHHbIE NoKasaTenu, KOTOpPbIE OTPa»xarT CTe-
NeHb COOTBETCTBUA pe3dynbratoB KOMMNbHOTEPHOIO MOAENMPOBaHNA N 3TAJTOHHbIX pEUJeHMl?I.

M pumevyaHmne — Bbl60p METPWK COOTBETCTBUA OnpeaendAnT Ansd KOHKpETHOIﬁ MoJenu nopegeHnA matepuana.

3.9 Mogenb noBegeHUnA MaTepuana: COBOKyﬂHOCTb (byHKU,MOHaJ'IbeIX 3aBUCUMOCTEN (a TakKxe Ha6OD
X I'IapaMETpOB), onucbiBaKwLWKX noeegeHne Martepuarna B yCrnoBuax TEPMOMEXaHUYEeCKOro HarpyxXeHus.
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3.10

nporpaMmmMHoe obecnevyeHrMe KOMNbLIOTEpPHOro mogenupoBaHua; NO KM: MporpaMmel, BbIMOMHSA-
wMe MaTeMaTUu4yeckme pacyeThl, M NMporpamMmbl, NpegHasHadYeHHble AnA NoaroTOBKM UCXOOHbIX OaHHbIX,
06paboTkn pe3ynsTaToB pacyeTta, a TakKe Agpyrue BCcrnoMoraTenbHble nporpaMmel. [porpaMmHoe obecne-
YeHWe KOMMbHTEePHOro MOOENVPOBAaHUA He ABNAETCA NporpaMmMHbIM oGecrnedeHuem cpedcTB M3mMepeHun
cornacHo TOCT P 8.654.

[FOCT P 57700.2—2017, nyHkT 3.1.1]

3.11 nporpammMHoe obecneyeHune, NPUMEHsAEMOe ANA pac4yeTHOro onpeaeneHusi napaMeTpos Bbl-
HocnuBocTu; MO MMB: BMa nporpaMMHoro obecrnevyeHns KOMMbLIOTEPHOMO MOENUPOBAaHUS, peannsyroLero
mMatemaTtuyeckme MOOENu UMN MHKEHEepPHble MEeTOOMWKM, NMO3BONAKLINE HA OCHOBE 3KCMEPUMEHTaNbHbIX AaH-
HbIX (A@HHBIX MOHUTOPWHIA) UMK OaHHbIX, MOMNYyYeHHbIX U3 PELIEHNs KpaeBblX 3a4ay, MOAENMPYHOLLMX YCIOBMS
Harpy>eHus paccMmaTpyMBaemoro o6LekTa, NpoBoAUTL onpeaeneHne napaMmeTpoB BLIHOCMVBOCTY.

3.12 npoTuBochasHoe HarpyxeHue: TepMoMexaHM4yeckoe HarpyxeHue, Npu KOTOPOM U3MeHeHe Tem-
nepaTtypbl 1 U3MEHeHUe MexaHu4eckoi gedopmaun NponcxoauT B NpoTuBodase (HanbonbLlias TeMnepaTy-
pa COOTBETCTBYET MUHMMAaNbHOM aMNNUTYOe MeXaHUYeckon gedopmaLimn).

MpumeyaHue — [aHHblii BAL HATPY)XEHWA XapaKTepeH MNpU WCMbITAHUAX MaTepuarnoB (Ha ManouWKNOoBYH
ycTanocTe), NpeaHasHavyeHHbIX Ans paboTsl B TEpMUYECKH HecTabuNbHOI cpede.

3.13 cuHdpazHoe HarpyxeHue: TepmMoMexaHUYecKoe HarpyxeHue, Npu KOToOpoM M3aMeHeHne Temnepa-
Typbl NPOUCXOAUT B dhaze ¢ M3MEHEHUEM MexaHuveckon gedopMauum (Hanbornelasa TeMmnepaTtypa CooTBeT-
CTByeT Haubonbluel aMnnUTyae MexaHu4eckon gecdopmMaLiun).

MpumedyaHue — [JaHHbIii BAO HArPY>XEHWA XapaKTepeH Npu UCMbITAHMAX MaTepuanoB (Ha ManouvKoBYH
yCTanocTk), NpeaHasHavyeHHbIX Anst paboTsl B TEPMUHECKH HeCTabMNbHOW cpede.

4 O6wume nonoxeHun

4.1 Banungauwusa MO INB obecneynBaeT 06OCHOBaHME TOro, YTO B 3asABMNEHHON 06rnacTu npuMeHeHus MO
MB nosBonsaeT ¢ 3agaHHOW TOYHOCTbLH MOOENMPOoBaTh U3MYECKMEe NPOLECChl, XapakTepHble ANs UnKvye-
CKOro [edPOopMUPOBaHUA W pPaspyLUEeHUsT KOHCTPYKUKIA, a TakkKe C 3afBfAeMOi NOrpeLlHOCTb0 PaccHUTLIBaTh
napameTpbl BbIHOCIMBOCTM KOHCTPYKLIAW.

MpumedvyaHne — Banugaumsa MO TMB moxeT BbITe HanpaeneHa Ha 060CHOBaHWE BO3MOXHOCTW C 3adaHHON
TOYHOCTLIO MOOENMPOBATL MPOLECC HAKOMMEHWUS YCTAnoCTHLIX MNOBPEXAEHUIA W YCTANoCcTHOrO paspylleHns martepuana
NpY UMKIWYECKOM Harpy>KeHUM KOHCTPYKLUM W/UMNK OLEHKY YCTAanOCTHOM UMW UMKIUYECKOW JONFOBEYHOCTH.

4.2 Banupauua MO B BbINOMHAETCA NMYyTEM CPaBHEHMS 3HAYEeHW MapameTpoB, MOMYYeHHbIX B pe-
3ynbTaTe MOAENVMPOBaHWUS NpoLecca HarpyXeHus KOHCTPYKUWKU, U COOTBETCTBYIOLLMUX 3HAYEHWUI 3KCNEepUMEH-
TanbHbIX OaHHBLIX, WKW 3Ha4YeHNA 13 BanugaunoHHoro 6asuca (BE), n/unu saHavyeHnin, Nnony4yeHHbIX npu 1c-
NONb30BaHUKN UHbIX BEPUULMPOBAHHLIX M BANWAMPOBAHHbBIX MPOrpaMMHbIX CPEACTB B 3aaABNeHHOW obnactu
MOAENUPOBAHUA.

4.3 Obwme TpeboraHus kK Banugauum nporpammHoro obecnevenus (MN0O), NnpyMeHsieMoro ansi pacyert-
HOro onpeaeneHus NapaMeTpoB BbIHOCIIMBOCTM KOHCTPYKUMIA — no MOCT P 57700.23, TOCT P 57700.25.

4.4 [lokymeHTOM, 0DOCHOBbIBaILLMM BO3MOXHOCTb npumeHeHust MO MNB B 3aseBneHHoi obnactn moge-
NUpOBaHUA, ABNAETCA O0TYeT 0 Bepudukaumn u sanugauum MO MNB no NOCT P 57700.1.

4.5 HacTtosawmn ctaHgapT He pacnpocTpaHsaeTcs Ha MeTodbl U MaTemMaTu4eckne Mogenn, 3anoXeHHble
B MO IB.

4.6 MNepep npoeegeHnem sanugauun MO MNB HeobxoarmMo NpoBeCTN ero BepuduKaunio.

5 TpeboBaHuMA K NOpAAKY Banuaauum nporpaMmmMHoro obecnevyeHus,
NpUMeHsieMoro Ans onpeaeneHUs BbIHOCITMBOCTU KOHCTPYKLUK

5.1 Banugauus MO B ocyulecTenAwTCA B TpU 3Tana:
- Ha NepBOM 3Tane onpefensT COOTBETCTBYLWMe TpeboBaHWs, NpoBOOAT aHanu3 U hopmMrUpoBaHue
JaHHbIX (npu HeobxogumocTu) BE;
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- Ha BTOPOM 3Tane BbINMONMHAKT YUCINeHHOe MoennpoBaHne napameTpoB BbIHOCITIMBOCTKM KOHCTPYKUKMN
1 npoeegeHune eanngalMoHHOINo CpaBHEHWA;
- Ha TpeTbem aTane NpoBOAAT OUEHKY pe3ynbraToB BanngalWOHHOIO CpaBHEHWUA.

5.2 Nopsapok npoBegeHuna 3tana 1

5.2.1 OnpepensaioT:
a) obrnactb 1 npegensl npumeHeHuns MO MB no ycnosuam 1 napaMeTpaM pacyerta.

Mpumepbi

1 DJomuHupylowull MexaHuam dezpadayuu Mamepuana: MarnoUuKoeasl ycmasnocms, MHO20UUKIo8as
ycmanocmb unu 10 1B, komopoe npedHa3Ha4eHO Ons1 aHanu3a COMPOMUEsIeHUs ycmanocmu Kak e obna-
cmu Manoyukaoeo2o, mak U MHO20UUKII08020 HazpyXeHUsl, ¢ y4emom nepexodHol obnacmu, 8 komopol 00-
HoepemeHHO delicmeyrom o6a MexaHu3ama dezpadayuu Mamepuana.

2 fluana3oH uamMeHeHUs memnepamyp (¢ yKka3aHUeM 803MOXXHOCMU UJIU HEBO3MOXHOCITIU pacyema Heu3o-
mepMUYeCcKUX PEXUMO8 HazpyKeHUs).

3 FpaHuub: npumMmeHumMocmu no 3adaeaeMbiM JKCnnyamalyUOHHbLIM HagspPy3KamMm;

6) OCHOBHbIe IBNeHUsi U 3P eKThl, XapakTepHble ONs NpoLeccoB, Mogenvpyemsix ¢ nomolybio MO MB;
B) MepeveHb aHanu3uMpyeMblx pacydeTHbIX NapaMeTpoB.

I punMmevYyaHne — PEI{OMeH,ELyeTCH npoBOoOnTE aHanum3 LUMKITUYECKOW UK yCTaﬂOCTHOI;I A0NroBe4YHOCTH.

5.2.2 ®opmupyroT BE ana sanuaupyemoro MO INMB Ha ocHOBaHWM MMEHLLMXCH COOTBETCTBYHOLLMX 3HA-
UYEHWIA 3KCMIEPUMEHTANbLHBLIX OAHHbLIX, UW/UNKN 3Ha4YeHWR, cogepxawmxcs B BB, n/unu 3HavyeHui, nonyyYeHHbIx
NMpW UCMOMb30BaHUU UHBIX BEPUMUUMPOBAHHLIX U BanNnMOWPOBaHHbLIX NPOrpamMmMHbIX CPeAcTB B 3asiBMNEeHHOW
obnactv mogenuposanus. O6wune TpeboBaHWA K CTPYKTYpe M cogepaHuto B6 — no MOCT P 57700.24.

5.2.3 B BB MO INB Bknio4aloT NOCTAaHOBKK 3aay, COOTBETCTBYOLLKNX ABMNEHUSM U acbdekTam, Moaenu-
pyemeiM B gaHHom MO TMB.

[MepeveHb pekoMeHOYEeMbIX NOCTAHOBOK 3a4adv AN BkNoveHusa B Bb:

a) «W3oTepmuyeckoe HarpyxeHue», cogepallee cneaywline pasnens:

1) pasgen «[locTpoeHMe KpWUBOW YCTanocTWMy», COAEPXalluii aHanm3 LUKIMYeCcKOW OONTrOBEeYHOCTH
rnagkyMx obpasuoB KpYrnoro Mnn npsamMoyrofsHoro cevyeHuns (B cooteetcteum ¢ MOCT 25.502) npy 04HOOCHOM
pacTAXKEHUM-CHATUK C KOHTPONMMPYEMON aMnnuTyoor agedopMaunn Unu HanpsxeHusa. PekomeHgyeTcsa pac-
CMOTPETbL MMHUMYM TPWU Pa3NUYHBIX 3HAYEHUS KOHTPONUPYeMOW aMnnuTyabl Aedopmanun/unm HanpsikeHus
B LIUKME Harpy>KeHus.

Mpumeyvyanune — Ecnn MO MNB, npegHasHayeHo ONd aHanusa TOMbKO ManoUWKIIOBLIX HArpyeHWn, To peKko-
MEHOyeTCa NPOBECTN MOLENMPOBaHWE 3KCNEPMMEHTA NO NOCTPOEHUID KPMBOW ManouuknoBoi yctanoctu. Ecnm MO MB
npegHasHa4yeHo Ansl aHann3a TONbKO MHOMOLMKMOBLIX HArpy>KeHW, TO peKOMeHAYyeTCA NPOBECTU MOOENUPOBAHWE 3KCMe-
pUMeHTa Nno NOCTPOEHUID KPUBOW MHOroUMKNoBoW yctanocTu. Ecnuv MO MNB npegHasHavyeHo AN aHanuia ManouWKioBoro
1 MHOTOLIMKIOBOIO HarpyeHus, ¢ Y4eTOM MepexodHoin obnactu, ToO peKoMeHOyeTca NPOBECTU MOLENUPOBaHWE 3Kcne-
PUMEHTA MO NOCTPOEHMWIO MOMHON KPUBOW yCcTanocTu. [py BO3MOXKHOCTM PEKOMEHAYETCA PELUMTL 3a4a4y Ana HECKOMbKUX
3Ha4YeHU NOCTOAHHON TemMNepaTypbl LMKNa;

2) pasgen «bnoyHoe HarpyxeHue», Coaepalluii aHanma ycTanocTHON JONTOBEYHOCTH rmaakux ob-
pPasL0oB Kpyrnoro Unn npamoyronbHoro cedexms (B cootesetcteum ¢ FTOCT 25.502) npy 6noYHOM HarpyKeHu1 ¢
OByMs 1 bonee Bnokamu HarpyxeHus pasHoro ypoBHsl, peanuayloLlmnxcs B pa3HoM Nopsgke;

3) pasgen «AHanus BNUSHWSA 3aKOHa HarpyKeHWsi», cogepXalwuii aHanm3 BIMAHUS Ha LMKIUYECKYHo
OONrOBEYHOCThL rMaakvx obpasuoB KpYrnoro unu npsamMoyronsHoro ceveHusa (B cooteetcteum ¢ NOCT 25.502)
3aKoHa HarpyeHus.

M punMmevYyaHne — PeKOMGH,D,DBaHO K paccMOTpeHW OOHOOCHOE pacTAXXeHUue-cxxaTtune (C CUMMETPUYHbLIM W ac-
CUMETPUYHBIM LIMKITOM Harpy)KEHI/IH), 3HaKonepemeHHoe KpyyeHue U COBMEeCTHOe nencreve pacTAaXeHUA-CXKaTtna 1 3Ha-
KonepeMeHHOro Kpy4yeHus,;

4) pasgen «[IByx4acTOTHOE Harpy»eHue», cogepailMin aHanwa ycTanocTHOW 4ONroBeYHOCTH rmag-
kux oBpasLoB Kpyrrnoro Ny nNpsiMoyronsHoro cedeHus (B cootsetcTtBum ¢ FOCT 25.502) npu oBYyXHacTOTHOM
Harpy>eHumw.

Mpumevyanune — MogenvpoBaHvne gaHHOro aKkcnepumeHTa pekomeHayetca, ecnu MO MNB npegHasHaveHo ana
aHanusa ManouyKroBoro U MHOMOLMKIOBOrO Harpy)eHus, ¢ y4eTom nepexogHoi obnacTw;

4
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5) pasgen «WccnegoBaHue ycTanoCTHOW JOMNTOBEYHOCTM KOHKPETHOTO KOHCTPYKTMBHOIO y3na (unu
cneuuanbHbix 06pa3uoB, MogennpyrLLnMX paboTy KOHCTPYKTUBHBIX Y3MOB)» NPW PasnnyHbIX 3aKoHaXx (OBYX U1
©onee) UMKIMYECKOro HarpyKeHus;

B) «HeuzoTepmunyeckoe HarpyxeHue», cogepxallee crnefyllline pasgens:

1) pasgen «TepMOMeEXaHU4YECKOe HarpyxeHue», CoAep allnil aHann3 ycTanoCTHOW A0NTOBEYHOCTH
rmagknx obpasLoB Kpyrioro Um NpsMoyronbHOro cedeHus (B cooteetcteum ¢ MOCT 25.502) npn TepMomexa-
HUYECKOM CMH(Aa3HOM W NPOTUBO(Aa3HOM HarpyeHuu;

2) Paspen «MccnegoBaHue yCTanoCTHOM OONTOBEYHOCTM KOHKPETHOIO KOHCTPYKTMBHOIO y3na (Mnu
crneunansHbix 0b6pa3sLoB, MoOenNMpPyrLKMX paboTy KOHCTPYKTUBHBIX Y3MOB)» NPW pas3NUYHbIX 3aKOHaX (OBYX U
Oonee) UMKIMMUYECKOrO Harpy>KeHus.

MepeveHb NUTEpPATYPHBLIX UCTOYHWKOR, COAEPKALLUX MOCTAHOBKW 3a0a4 U pe3ynbraThl 3KCMNEPUMEHTOR,
KOTOpble MOryT ObiTh BKNoYeHbl B BB npueeaeH B npunoxeHun A.

5.3 NMopsagok npoBegeHun atana 2

5.3.1 NpoBogAaT YucneHHoe MogenupoBaHue 3agad, BkIoYeHHbIX B BB, ¢ nomowblo paccMatpuBaemoro
MO MNB v BanuAauuoHHOE CpaBHEHWe, pe3ynkTaThl KOTOPOro 0hoOpMIAKTCA B BUAE pa3fena CoOOTBETCTBYHO-
wero otyeta no FOCT P 57700.1.

5.3.2 Peaynbrarthl 3KCNEPUMEHTOB M pPac4yeTOB C UCMONb30BaHWEM paHee BanuaupoBaHHoro MO KM,
BkMoyaemMble B BB ansa BbiNnonHeHwWs BanuOalUMOHHOIO CpaBHeHWs ¢ pe3ynbsratamu pacdetoB no 10 [1B,
OOMKHBI BbITh JOKYMEHTaNsHO ohopMneHsl (Hanpumep, onybnMKoBaHHbIE MaTepuarbl, OTYETbI OpraHM3aumni,
NPOTOKONbI UCMBITAHWIA, NMPOEKTHAsA, KOHCTPYKTOPCKAasA AOKYMeHTauus, ceptudmukaTs).

MpumeyaHue — [Npu OTCYTCTBUM OOKYMEHTASIEHO OCQOPMITEHHBIX PE3YNLTATOB IKCMEPUMEHTASBHBIX OaHHbIX,
AaHHbIX BB n/unu gaHHbIX, NOMyYeHHbIX MPY UCMOMNb30BaHWW MHBIX BEPUMULIMPOBAHHBLIX U BanMOMPOBaHHbIX NporpamMM-
HbIX CPEACTB B 3aABMNeHHON 06nacT MoOeNMpPOBaHWA NMPOBOASAT IKCMNEPUMEHTHI C LENbI0 NOATBEPKAEHUA DYHKLUMOHAMb-
HocTw MO MB.

5.3.3 B nocTaHoBKax 3agad, BkntoveHHblx B BB MO B, ykasbiBatoT:

- PEXMUMbl, TEXHONOTMYeCcK1e MpoLecchl, U/MNM COCTOsSIHUA 0ObeKTa (ero anemeHTa), WuNM BUObl BO3-
JencTBus Ha oObekT, Mogenupyemsle c npumeHeHuem MO MB;

- bnsmM4Yeckne npouecckl U/1Unu SBNeHNs, NPOUCXOASLME NPU paccMaTpuUBaeMblX PEXUMAX, COCTOSHM-
sAx o6bekTa (ero aneMeHTa) W/unu BUOax BO3AENCTBUSA Ha 0OBLEKT, noanexalime NpoBepKe;

- MOZEnW NoBefeHUs MaTepyManoR, UCMOMb3yeMbIE NMPU MPOBEAEHUN MOAENMPOBaHUA ¢ nomMoLbio N0
MB ¢ ykasaHWeM BCeX 3HaYeHWW napameTpoB NPUMEeHSeMbIX Moderner. PekoMeHOyeTcsl Takke yKasbiBaTb
CCbIMKY Ha MCTOYHKMK MHCpopMaLMK, Ha OCHOBaHMM KOTOPOro Dbinu NonyyeHsbl NpUBEAEHHbIE NapaMeTphl;

- 3KCnepuMeHTanbHble W/MMKM pacyeTHble JaHHble, cryXawue ang npoeepkn MO MB, B KOTOpbIX BOC-
npousBegeHbl NPUBEOEHHbIE pacCcMaTpyMBaeMble PeXWMbl, TEXHONOrMYEeCcKUe MpouUecchbl, W/WMMNKU COCTOSHWUSA
obbekTa (ero anemeHTa), W/UNKW BMOLI BO3AENCTBASA HA 0OBLEKT. B Ka4ecTBe pacyeTHbIX OaHHbIX, CRyXallnx
ans npoeepku gadHoro M0 IMNB, moryT 6bITe MCNONb30BaHbI pe3yrnbTaTthl PACYHETOR, BLIMOMHEHHLIE C MOMOLLLH
MO MB, paHee npowedwne BanMgauvi Ang paccmaTpvBaeMoi (MW paclupeHHoin) obnactu v npegensl
NpUMEHEeHWA Mo YCroBusIM U NapaMeTpam pacyeTa.

Hpumep i Pesynbmamm pacdemoe, 8biNMOJIHeHHbIe C MOMOLWbL amimecmo8aHHO20 Onsa daHHoll o6nacmu
u npede.noe npumMeHeHUs o ycriosusamM U napamMempam pacydema rnpospaMmMHO20 ob'ecnequun;

- OonncaHue MeTpKrK COOTBETCTBUA OMNA OUEHKW pa3nnyduna MexXay pesynbrataMy YUCIieHHOro mogenu-
pOBaHNA M 3KCNepuMeHTanbHbIMWA OaHHBIMUA, n/vnu AaHHbIMK BB, n/vnm AaHHbIMUW, NONYYeHHbIMW NpU NC-
NONb30BaHWKU UHbIX BepVICpMLI,MpOBaHHbIX 1 BanManpoBaHHbIX NMPpOrpaMMHbIX CpencTs B 3aaBneHHoOn obnacTu
MoOenpoBaHUA.

Hpumep — OnucaHue MempuKku coomeemcmeus 8 coomeemcmeuu ¢ mpe6oeaHunmu K nocnedymu.;emy
npumMeHeHUro 10 1B 3Hayumocmu pes3ynbmainoe Modenupoeanu;?. B kayecmee MempuK coomeemcmeusa Mo-
aym 6bimb GblﬁpaHbl, HanpumMep, abconwmHoe OMK/TOHeHUe, OMHOcuUmMesibHoe OMK/oOHeHUe unu cpeOHeKea-
dpamuque OMmKIIOHeHUue.

5.3.4 OrtcyTcTBME WNU HanuyMe [OKYMEeHTanbHO O(OPMITEHHbBIX 3KCMEPUMEHTaNbHbIX OaHHbIX
n/vunun gaHHeix BB oTpaxatoT B pasgene otyeTa no Bepudpukaumn 1 sanugauum MO MNB, odopmneHHomMy no
FOCT P 57700.1. Mpw OTCYTCTBMM YKa3aHHbIX 4aHHbIX AN BaNM4aLMOHHOIO CPaBHEHWS MCMOMNb3YHOT pesynb-
TaThbl, NOMy4YeHHLIE C NOMOLLBK BepuduumupoBaHHoro u BanuauporaHHoro MO B, B 3aseneHHon obnactu
MOAENUPOBAHUA.
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5.3.5 B kadecTBe pesynsratoB Banvgauum MO MNB gns kawgoro 3Ha4yeHWs MOLAENMPYEMOro napameTpa
KOHCTPYKLUMK, BKNoYeHHoro B BB, npuBogAT peaynbsTaTbl CONOCTABIEHUA 3HA4YeHW napamMeTpoB pacyeTos,
BbINOMHEHHLIX ¢ noMoLbto MO MB ¢ akcnepuMeHTanbHLIMW AaHHbIMU, W/UNU daHHBIMKU BB, n/unu gaHHbiMu,
MOMNy4YeHHbIMU MPU UCMNOMb30BaHUU WHBIX BEPUULMPOBAHHLIX U BanuaupoBaHHbix MO MNB B 3asBneHHoOR
obnactu MoOenvpoBaHWA MO 3afaHHbIM YCNOBWSAM WM NapameTpam pacdeta. ConocTaBneHue pe3ynsraToB
NPOBOASIT B COOTBETCTBUM C BblDpaHHbIMK MeTpukamu. PesynstaTel Banugauumn MO MNB gonxkHbl cogepxatb
Ka4eCTBEHHYH W KONMYECTBEHHYIO OLIEHKY AOCTOBEPHOCTU. Peaynbratel Banugauun MO MB B Buge cooTseT-
cTByOLLero pasgena ot4eta odopmnstoT no FOCT P 57700.1.

5.3.6 PekomeHayeTca ucnons3oBaTth cnegyrolime kputepum kadectea MO MB:

- Ka4yeCTBEeHHOe cornacue pesynsratoB KOMMNLHTEPHOrO MOAENMPOBaHWUS C 3KCNepuMeHTansHbIMY OaH-
HbIMUW, W/UNK fdaHHbiMKU BB, n/unu gaHHbIMKU, NONy4YeHHLIMA MPU UCMOMb30BaHMU UHBIX BEPUMULIMPOBAHHLIX U
BanuaupoBaHHbix MO MNB B 3asBneHHon obnacti MOAENMPOBaHUS ANA pacCMaTpuBaeMon (Mnu pacluinpeH-
HOW) obnacTu 1 NpegenoB NPMMEeHEeHWs No YCNOBUSIM W NapaMeTpam pacyeTa;

- MakCcuUManbHOEe pacX0oXOeHWe 3KCreprMMeHTalbHbIX M PACYeTHbIX AaHHbLIX HE MpeBbillaeT cTaTUCTUYe-
CKUI «pa3bpocy» 3KCNepMMeEHTaNbHbIX AaHHbIX, 0OBACHAEMbIN CTOXacTMYeCKON NPUPOLOK ABMNEHUS ycTano-
CTU 1 «pa3bpocom» 3HaYEHUN HU3MKO-MEXaHNUYECKUX CBOMCTE MaTepuanos.

MpumeyaHue — lpu NpoBeAEeHUM BanMOaLUOHHOIO CpaBHEHWUA HeoBXO0OMMO WCNONb30BaTh OAHOBPEMEHHO
0b6a kputepus kadectBa N0 MB, a Takke gpyrue KpuTepun (NpyM HeobxoanmocTn).

5.4 Tpetuin atan Banugauun nporpammHoro MO [NB Bknw4aeT NpoBeaeHUe OLEHKM pe3ynkTaTtoB vuc-
neHHoro mogenuposaHua no NOCT P 57700.25 v BanuaauMOHHOIO CpaBHEHUS.

5.5 AHanu3a oueHkn pesynbratoB Banugauuu MO MB cnyuMT oCHOBOWN ANS NPUHATUS PeLueHnst 0 BO3-
MOXHOCTW (OOMYCTMMOCTH) €ro NpuMeHeHWs Ons MOAenupoBaHust JU3MYecKMxX NMPOLLeCCOB M pacyeTa He-
0O6XoaAnMbIX NapaMeTpoB BbIHOCMMBOCTW ANA paccMaTpyuBaeMor obnact u NpedenoB NpUMeHeHUs, a TaKkke
YCTAHOBMNEHWUS TOYHOCTU MOOENUPOBaHMS.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 8/12
CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-57700.38-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68260
https://gostexpert.ru/gost/gost-57700.38-2024?utm_source=pdf&utm_medium=68260&utm_term=page

FOCT P 57700.38—2024

MpunoxeHune A
(pekomeHgyemoe)

MepeyeHb nuTepaTypHbLIX ICTOYHUKOB, cogepXalWWuX NOCTaHOBKUK 3a4a4d N pe3ynbTaThl
JKCNepuMMeHTOB, KOTOpPbIe MOryT ObITh BKNHOYEHbI B BaNnUgauuoHHbIN Basuc

A.1 MNocTpoeHne KPUBLIX YCTanocTn

Xamazsa J1.A., KoeaneHko B.A. ConpoTuBneHue MeTannoB ycTarocTHOMY paspyLlueHuio 1 AedopMMpoBaHUD Npu
OBYX4YacToTHOM HarpyxeHun. Coobwenve 1. MeToauka 1 pesynsraTel MCCNEROBaHWS YCTANOCTU U HEYNPYrocT METaNMNoB
npv ABYX4acTOTHOM UMKNu4eckoM HarpyxeHuwu // MNpobnemel npoyHocTn. — 1989. — Ne 10. — C. 7—13

Wwwynun O.H., Kopotkux HO.IW, Bonkoe W.A., Bonkos A.W. 3kcnepMMmeHTansHO-TEOPETUYECKOE MUCCregoBaHve
ycTanocTHou gonroeedHocty ctanym 08X18H10T npu perynapHom 1 BNoYHbIX LUKNMYecKuX HarpyxeHusx // MNpobnemebl
MPOYHOCTM M NnacTuyHoctTu. — 2014. — T. 76. — C. 6—17

Bonkos N.A_, Kopotkux FO.I. MogenupoBaHue nNpoLeccoB yCTanocTHOM A0NTOBEYHOCTU MaTepruanos ¥ KOHCTPYKLWIA
npv ManouunknoBoM HarpyxeHun // MexaHnuka Teepgoro Tena. asectusg PAH. — 2014, — Ne 3. — C. 66—78

A.2 BnioyHoe HarpyxeHue

Beprapg-KonHonu M., Beto Kyok T. Yectanocte koppo3svoHHocTornkor ctany 304 npu UCneITaHUAX B YCNOBUAX MHO-
rocTyneH4aTon KoHTponupyemoi aedopmauun /[ TeopeTuyeckne oCHOBbI MHXKEHepHbIX pacdeToB. — 1983, — Ne 3. —
C.47—53

Wuwynun O.H., Kopotkux HO.I., Bonkoe W.A., Bonkoe A.W. 3kcnepMmeHTanbHO-TEOpETUYECKOoe MUcCchnegoBaHue
ycTanocTHon gonroeedHocty ctanym 08X18H10T npu perynapHoMm 1 BNoYHbIX LUKNMYecKux HarpyxeHusx // MNpobnemel
MNPOYHOCTM U NnacTuyHocTu. — 2014. — T.76. — C. 6—17

A.3 BnuaHue 3aKkoHa HarpyxeHus

Kasakoe [.A., KanyctuH C.A., KopoTkux KO.I. MogenupoBaHue npoueccoB gehopMUpoBaHna U paspyLLeHns maTte-
puarnoeB W KOHCTPYKUMA. — HwxHWA HoBropog: M3n-so Hkeropogckoro rocygapcTBEHHOMO yHUBepcuTeTa, 1999

Sosie D. Critical plane approaches for multiaxial fatigue damage assessment // American society for testing and
materials. — 1993. — No. 1191. — Pp. 7—36

Yand X. Low cycle fatigue and cyclic stress ratheting failure behavior of carbon steel 45 under uniaxial cyclic loading
/[ International Journal of Fatigue. — 2005. — No. 27. — Pp. 1124—1132

A.4 [1Byx4yacTOTHOE HarpyxeHue

Xamaza J1.A., KosaneHko B.A. ConpoTuBneHne MeTanmnoB yCTanoCcTHOMY paspyLlUueHuio 1 AedopMMpoBaHUID Npu
[OBYX4YaCTOTHOM HarpyxeHun. CoobueHve 1. MeToguka 1 pesyneTaTel MCCNEA0BaHWS YCTanocTh U HeynpyrocT MeTannos
npw ABYX4ACTOTHOM LIMKMMYECKOM HarpyxeHun /f Npobnembl npovHocTn. — 1989. — Ne 10. — C. 7—13

A.5 TepmomexaHM4YeCKoe HarpyxeHue

Temuc KO.M., Aametor X.X., Pakees A.M. MogennpoBaHne ManounKnoBol yCTanocTu Nnpyv HeM30TepMNYECKOM Ha-
rpy>eHun // IHxeHepHBIA XypHan: Hayka n uHHoeauun. — 2013. — Bein. 4. — C. 1—13

Liang Jin, Pellox R.M., Xie Xisman. Thermomechanical fatigue behavior of a nickel base superalloy // Chin. J. Met.
Sci. Technol. — 1989. — V.5 — Pp. 1—7

Kalluri S., Bonacuse P.J. An axial-torsional termomechanical fatique testing technigque // Symposium on multiaxial
fatique and deformation testing techniques: Denver, Colorado, 1995
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Bubnuorpadun

[1] TMpukas PoctexHagsopa oT 30 nons 2018 r. Ne 325 «O6 yTBepXaeHWUW nopsaka NpoeeaeHns aKCnepTuabl Nporpamm
0151 3NEeKTPOHHBIX BbIMMCIMTENBbHBIX MALUWH, UCMOSb3YEeMbIX B LIENsX NOCTPOEHWA pacqeTHbIX MoZenel npoLeccos,
BMWSAIOLLMX Ha Be30nacHoCTb 0BBLEKTOB UCMONL30BaHWA aTOMHOM SHEpPrUv U (UNK) BUOOB AeSTENLHOCTU B obnacTtu
MCMNONbL30BaHWSA aTOMHON 3HEepPrin»
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KnwoyeBbie cnoga: nporpaMmmHoe obecneveHne KOMMbKTEPHOIO MoOennpoBaHWA, Banugauna, napameTpbl
BbLIHOCITMBOCTH, BanMaauMOHHbIN 683MC, HarpyxeHue
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