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Mpeancnoeue

1 PASPABOTAH ®egepansHbIM rocygapCTBEHHBIM YHUTAapHbIM Npeanpusatuem «LleHTpansHbIi Hay4HOo-
vnccnegoBaTenbCKMn MHCTUTYT KOHCTPYKUWMOHHBIX Matepuanos «[lpometen» um. W.B. NopbiHMHa HaunoHane-
Horo uccnegoBatensckoro LeHtpa «KypyatoBckuit nHetuty» (HUL «Kypuatosckuit uHeTuTyT» — LIHU KM
«MpomeTein»)

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

3 YTBEPX/EH W BBEAEH B AEVCTBWE Mpukasom defepansHOro areHTCTea Mo TEXHUYECKOMY pe-
rynupoBaHuio u meTponorium ot 20 oktabpsa 2021 r. Ne 1168-cT

4 BBE[JJEH BIMNEPBbIE

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

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

© OdopmneHue. ®IeBY «PCT», 2021

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

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

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

OBOCHOBAHME NMPOYHOCTW OBOPYOOBAHWA U TPYBOMNMPOBOAOB ATOMHbIX
SHEPFETUYECKUX YCTAHOBOK

OnuTernbHble MeXaHUYecKue CBOWCTBa KOHCTPYKLWOHHbBIX MaTepuanoB

Rules for strength assessment of equipment and pipelines of nuclear power installations. Long-term mechanical
properties of structural materials

Oarta BeepgeHna — 2022—01—01

1 ObnacTb NnpUMeHeHus

1.1 HacroAwwui craHgapT ycTaHaBNMBaeT 3HAYEHWHA XapakTepUCTWMK ONUTENbHbIX MeXaHU4eCKUX
CBOWCTB KOHCTPYKLMOHHBIX Matepuanos (ganee matepuarnos), MCNONb3yeMblX NPU NPOBEAEHUN PacyeToB Ha
npovHocTb obopygoBaHMa 1M TPyBONPOBOAOB aTOMHbIX HEPreTUYECKMX YCTaHOBOK, Ha KOTOpbIE pacrnpocTpa-
HAeTcs gelcTeue deaepanbHbIX HOPM WM Npaeun B obnacTu UCNonNbL30BaHUSA aTOMHOW 3Heprun [1].

1.2 HacTtosAwmi ctaHgapT npegHa3HadveH Ans npumMeHeHus npyv o6ocHOBaHMM nNpoyvHocTy obopynoBa-
HUs 1 TpyDONPOBOAOB AaTOMHbLIX 3HEPrETUYECKUX YCTAHOBOK.

2 HopmaTtuBHbIE CCbINKK

B HacToslwem cTaHgapTe MCNONb30BaHbl HOPMATMBHbIE CChIMKW HA cnefyrLlve cTaH4apThbl:

FOCT 3248 Metannbl. MeToabl UCNbITAHUS HA MON3YyYecTb

FOCT 10145 Metannbl. MeTog vcnbiTaHust Ha ANWTENbHYIO NPOYHOCTD

FOCT 20700—75 BonThl, WNWABKK, Faiki 1 Wanbbl 4Na dnaHueBbiX U aHKepPHBIX COedUHEeHUA, Npobkn
M XOMyThl C Temnepatypoi cpeabl oT 0 go 650 °C. TexHW4Yeckue ycroBus

FOCT ISO/IEC 17025 Obuime TpeboBaHUA K KOMNETEHTHOCTU UCNbITATENbHbLIX M KanubpoBoYHbIX Nabo-
patopui

FOCT P 8.568 lNocygapctBeHHas cuctema obecnedeHns eguHCTBa M3MepeHun. ATTecTauns ucnbita-
TensHoro o6opyaoBaHns. OCHOBHbIE NOMOXKEHUS

FOCT P 8.932 lNocynapcTteeHHas cucTeMa obecneveHus eqUHCTBA uaMmepeHuil. TpeboBaHUsa K MeToau-
kam (MeTogam) n3aMepeHuii B obnact NCnonb30BaHUSa aTOMHON 3HepruM. OCHOBHBIE MOMOXKEHUS

FOCT P 50.04.01 Cuctema oLeHKM COOTBETCTBUA B 0BNacTu NCnonb3oBaHUsa aToMHoM aHeprin. OueHKa
COOTBETCTBMS B hOpMe UCMbITaHWA. ATTecTaunoHHble ucneiTaHnsa. O6Lmre nonoXeHus

FOCT P 50.05.11 CucTtema OLEHKM COOTBETCTBUSA B 06nacTW UCMNonb30BaHWA aTOMHON aHepruu. [ep-
COHar, BbINOMHAOWMA HepaspyLwaLwWwmil 1 paspyLarLwin KOHTpoNb MeTanna. TpeboBaHusa 1 NOPSAOK NOA-
TBEPXOEHWUS KOMMNETEHTHOCTHY

FOCT P 53845 (MCO 377:1997) lMNpokat ctansHoi. Obuwue npaeuna otbopa npob, 3aroToBok 1 obpas-
LOB AN MEeXaHUYeCKMX U TEXHONMOMMYECKNUX UCTIBITAHUIA

rOCT P 59115.1 ObocHoBaHWe npodHocTy obopynoBaHust U TPyBoNpOBOAOB aTOMHbIX SHEPrEeTUHECKUX
YCTaHOBOK. TEPMUWHbI U ONpefeneHust

FOCT P 59115.3 O6ocHoBaHMe nNpovHocTU obopynoBaHus M TpyBoNpoOBOAOB aTOMHbIX SHEPreTUHeCKUX
ycTaHoBoK. KpaTKoBpeMeHHbIe MeXaHWYeCckMe CBOMCTBA KOHCTPYKLUMOHHBIX MaTepuanoe

MapaHune ochbuumnansHoe
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FOCT P 59115.5 O6ocHoBaHue npoyHoCcTM obopynoBaHuA U TPyBONpPoOBOAOB aTOMHbLIX 3HEPIETUHECKUX
YCTAHOBOK. PacyeTHble XapakTepUCTUKW LMKIMHECKOW U ANUTENbHON UMKITMYECKOA NPOYHOCTN KOHCTPYKLMOH-
HbIX MaTepuarnos

FOCT P 59115.8 O6ocHOBaHUe NpoYHOCTU 0DOPYAOBaHUA U TPYGONPOBOAOB aTOMHLIX 3HEPreTUYECKUX
ycTaHoBOK. PacueT no BeIBOpY OCHOBHbLIX pasMepoR

rOCT P 59115.9 O6ocHoBaHue NpoYHOCTM 060pyLoBaHKA U TPYOONPOBOAOB aTOMHbBIX SHEPTETUHECKUX
yCcTaHOBOK. MOBEPOYHbIN pacyeT Ha NPoO4YHOCTb

rOCT P 59115.10 ObocHoBaHwWe npoYHocT 06opyaoBaHust u Tpy6onNpoBOAOB aTOMHbLIX SHEPTEeTUHECKUX
YCTAHOBOK. YTOYHEHHLIA NOBEPOYHLINA pacyeT Ha CTagumn NpoeKkTUPOoBaHMS

rOCT P 59115.11 O6ocHoBaHWe NpoYHOCTU o6opyaoBaHUS U TPYOONPOBOAOR aTOMHbIX 3HEPIETUYECKUX
ycTaHoBOK. [MoBEpOYHEIN pacyeT Ha NOCTNPOEKTHLIX CTaaUsX

rOCT P 59115.12 ObocHoBaHue NpoYHOCTM 060pya0BaHUA U TPYOONPOBOAOB aTOMHbIX SHEPreTUHECKUX
YyCTAHOBOK. Y TOYHEHHbI MOBEPOYHbIA PacHeT Ha NOCTNPOEKTHBIX CTaAMUsX

Mpumevanme — [pn NONbL3OBAHUMN HACTOALLMM CTaHZAPTOM LENecoobpasHo NpoBEpUTL AeMCTBME CCbINOY-
HbIX CTAHOAPTOB B MHMOPMAaLUMOHHOW CUCTEME OGLLErO NOMb3OBaHUA — HA oduuMansHoM caiTe PegepansHoro areHT-
CTBa M0 TEXHWUYECKOMY PErynupoBaHnio U METPOMNOTMA B CETU MHTEPHET UK MO eXerogHoMy MHOPMaLKMOHHOMY yKasa-
Tenw «HaunoHanbHble CTaHaapThl», KOTOPLIA ONyBNUMKOBaH MO COCTOSIHWIO Ha 1 AHBAPA TeKyLLero roga, v no Bbinyckam
EXEeMEeCAYHOro MHPOPMALMOHHOTO yKasaTensa «HauuoHansHble cTaHaapTe» 3a Tekylwmii rod. Ecnm sameHeH CobinoyHbIi
CTaHOapT, Ha KOTOPLIN AaHa HeaaTMpOBAHHAA CChINKa, TO PEKOMEHOYETCSH UCMOMNbL30BATL ASMCTBYIOLLYIO BEPCHMID 3TOrO
CTaHgapTa C YYeTOM BCEX BHECEHHLIX B AaHHYH BEPCUI0 U3MeHeHUIA. Ecnn 3aMeHeH CCbIMOYHbLIA CTaHOApT, Ha KOTopbIi
[AaHa OaTMpoBaHHas CCbifKa, TO PeKOMEeHAYeTCA UCNoNb30BaTe BEPCUID 3TOT0 CTaHA4apTa C yKasaHHbIM Bhile roAoM yT-
BepaeHus (NpuHATKS). Ecnn nocne yTBepKOeHWs HacTOSLLEro CTaH4apTa B CChITOMHBLIA CTAHAAPT, HA KOTOpLIA OaHa
AaTUpoBaHHas CCbINKa, BHECEHO U3MEHEHWe, 3aTparMBaroLLlee NonoxeHne, Ha KOTOPOe JaHa CChinka, TO 3TO NONOXKEHUe
peKoMeHIOYeTCA NPUMeHATL 6e3 yyeTa OaHHOTO U3MeHeHusl. ECNK CCbiNoYHbIA CTaHgapT oTMeHeH 6e3 3aMeHbl, TO Nono-
)KeHMe, B KOTOPOM [aHa CChINIKA Ha HEro, PEKOMEHOYETCH NMPUMEHATL B YACTU, HE 3aTPar1BaloLLIen aTy CCbInKy.

3 TepmuHbI, onpegeneHns, 0603Ha4YeHUA U COKpaLWeHUs

3.1 TepmuHbl M onpegeneHnnA

B HacToswem cTtaHgapTe npumeHeHsbl TepmuHbl no FTOCT P 59115.1, a Takke cnegyoLlimMe TEPMUHBI C
COOTBETCTBYHLLMMU ONpeaeneHUsaIMu:

3.1.1 (ocHOBHBI€) KOHCTPYKUUOHHbIEe MaTepuansl: Matepuans! B Buae nonycgabpukaToB U3 ctanen u
CNIaBoOB, NPUMeHAEeMbIe ANs M3rOTOBNEHUS, MOHTaXa M peMoHTa 06opyaoBaHus U TpybOMNpoOBOAOB aTOMHbIX
3HepreTM4ecKMx yCTaHOBOK.

3.1.2 meTann wea (cBapHoOro coeguHeHus): Metann, nony4YeHHbIA NpU NNaBneHU CBapoYHbIX MaTe-
puanoe B NpoLecce BhLINOMHEHUS CBAPHOMO COEAMHEHUA 1 pa3baBneHHbId OCHOBHLIM METarnmom 3a CYeT ero
pacnnaeneHus B 30HE CBapMBaeMbIX KPOMOK.

3.1.3 cTaTuuveckoe HarpyxeHue: HarpyxeHne matepuana, Nnpy KOTOPOM BHELLHAS HArpyaka MefneHHo
BOo3pacTaeT no abcontoTHOMY 3HAYEeHU A0 OnpeaeneHHoro GUKCMPOBAHHOTO BO BPEMEHMW YPOBHS, YTO CU-
flaMy MHepuMK B AeOpMUPYHOLLIUXCA U NepemMeLLatoLLMXCs YacTaxX 3N1IeMeHTOB (KOMMOHEHTOB) KOHCTPYKLUK
MOXHO NpeHebpeyb.

3.1.4 noBpexpawwan go3sa: MHTerpansHaa xapakTepucTuka, oTpaxawLlasa cTeneHbs paguaunoHHoro
NOBPEXAEHWA MEeTanna, onpegensemMas Kak HakonneHHoe 3a onpeaeneHHoe BpeMst YNCNo CMELLLEHWIA OQHOTo
aToma 13 yana KpUcTannuyeckon peLleTky nog AelMcTBUEM HEMTPOHHOTO M raMMa-uanyJvyeHus; egquHuLen no-
Bpexgatllen 0o3bl AenaeTca 6eapasMepHasn BeNMYMHA «CHa» — CMellleHMe Ha aToM.

3.1.5 nonay4ecTk: [lpouUecc HakonneHws B mMarepuane BA3KOMMacTU4ecKoW gedpopmaunn nog geu-
CTBUEM Harpyaku npu Temnepartype Bbilie T,

3.1.6 npegen oNUTeNsHOM NPOYHOCTKU: HanpsxkeHMe, NOACYMTAHHOE KAK OTHOLUEHME MPUNOXKEHHON
CWMbl K MepBOHAYarnsLHoOM nnowanu cedeHus obpasua, Npy KOTOpoOM NpoucxoauT paspylweHue obpasua B uc-
NbITAHWAX Ha ANUTENLHYK NPOYHOCTbL NPU AaHHOW TeMNepaType Yepes 3afaHHbIA NPOMEXYTOK BpEMEHMU.

3.1.7 penakcauyms: 3aTyxalwLwmnin NPpoLece YMeHbLUIeHUs HanpsKeHWn Npu NoCTOAHHOW NOMNHOW gedop-
MaLKK 3a cHeT nepexoda ynpyron aeopmaymm B BA3KONNACTUYECKYO MO MEXaHU3MY NON3yyecTu.

3.1.8 ycnoBHbIN npegen nonsy4YyecTtv: HanpsikeHne, KOTOpoe Bbi3biBAET Npy Temnepartype T NonHyo
aedopmaumio £ Ha BpemeHHon Base t.

3.1.9 pnuTensHaa NNacTUYHOCTL: VICTMHHaAA fedopmMaunsa B MOMEHT paspylleHus obpasua npu uc-
NbITAHWAX Ha ANUTENBHYK NPOYHOCTb.

2
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3.1.10 UCTUHHOE HanpsXeHWe NMpu pa3pbiBe [NpyU ONUTENbHOM CTaTUYECKOM HarpyxeHuu]: Ha-
NPSBKEHME MPU UCMBITAHUAX HA ONUTENbHY NPOYHOCTL 0bpa3ua B MOMEHT pazpyLUeHuns, onpeensaemoe oT-
HOLLEHWEM CUIbl K MMNoLaAn Npoekunn Uanoma Ha NMocKOCTb, HOPMAanksHY K NMUHUKM OeMCTBUA cunbl (Npu
ANUTENbHOM CTaTUYECKOM Harpy)eHun).

3.1.11 nepBas ctagusa nonsyyecTtu: CTagus HeycTaHOBUBLUEWCS MON3y4YecTH, Ha KOTOPOW Npu NOCTO-
AHHOM HanpsKeHUN CKOPOoCTb AedopMaUnK HeNnpepbIBHO CHUXAETCS.

3.1.12 BTopasa ctagusa non3sy4ectu: CTagnsa ycTaHOBMBLLENCS MOM3Y4YecTy, HAa KOTOPOW Npu NOCTOSAH-
HOM HanpsBKeHWW cKopoCTb AethopMauun Non3yyect He U3MEHSAEeTCs U ee 3Ha4YeHWe MUHUMAMBHO Mo OTHO-
LUIEHWIO K MepBO cTaguun.

3.2 O6o3Ha4YeHun

B HacTosawem CTaHOdapTe NpUMeHeHbl cnegyuine obo3HaveHus:

T — Temnepatypa, K (°C);

Ty — TemnepaTypa, Bbllle KOTOPOoA HeobxogmMmo y4uTeiBaTh nonaydects, K (°C);
Toen — Temnepatypa obnyyenus, K (°C);

t — BpEeMs 0O paspylleHus, Y;

£ — pAecopmaLius;

] — HanpsxeHue, MMa;

REO 5 — MWHMMarbHOE 3Ha4eHue YCMNOBHOrO npegena TeKy4ecTy matepuana npu octatodHon gedop-
mauum 0,2 % npw temnepatype T, Mla;

an — MWHUMAarnbHOE 3HaYeHne BpeMeHHOro ConpoTUBNEHU maTepuana npu temneparype T, MMa;

ﬁfm‘ — CpefHee 3HadYeHWe Npefena AnuTensHOW NPoOYHOCTY 3a Bpemsa t npu Temnepatype T, Mla;

Rfm — MUHUManbHOE 3Ha4YeHWe npegena AnNUTenbHOW NPOYHOCTM 3a BpeMms f npu Temneparype T,
MMa;

RE — cpefHee 3Ha4YeHWe UCTUHHOIO HanpsKeHWs Npu paspbiBe NpW ANUTENbHOM CTATUYECKOM Ha-
rpyxeHuun, Mla;

RE — MWHUManbHOE 3Ha4YeHNne NCTUHHOTO HanpsiKeHWs NpY paspbiBe Npy ANUTeNsHOM CTaTUYECKOM
HarpyxeHuu, Mla;

RZ{ — YCroBHbIW Npegen nonsyvecTtu npu temnepatype T, Mla;

A? — OTHOCMUTENbHOE YASIMHEHWE MPU ONUTENbLHOM CTaTUYECKOM HarpyXeHun 3a Bpemsi t npu Tem-
nepatype T, %;

Z7t' — OTHOCUTENLHOE CYXeHUe Npu ANUTENBHOM CTaTUYECKOM Harpy»XeHuu 3a Bpems f npu Temne-
patype T, %;

ET — mogynb KOHra npu Temnepatype T, Mla;

e% — AnuTenbHas NNacTUYHOCTL (gedopMaumsa paspyLlleHns), M/M;

& — cKopocTb gecdopmaumn, 1/4;

¢ — ckopocTb Habopa noBpexgatollen 0o3bl (HeMTPOHHOro obnyveHus), cHa/rof;

D — HabpaHHas noBpexpatowas 4o3a (HeMTpoHHOro obnyYeHus), cHa.

4 O0wuMe nonoxeHmnA

4.1 Hactoqawunn ctaHgapT yCcTaHaBNMBaET 3HAYeHUs CNedyoLWUX XapakTepUCTUK ANUTENbHbLIX MEXaHu-
YeCKMX CBOWCTB MaTepuanos:

- npegen AnuMTenbHON NPOYHOCTH;

- ICTUHHOE HanpshkeHue npu paspbiBe Npu ANUTeNbHOM CTaTUYECKOM HarpyKeHuu,

- OTHOCUTENbHOE YAMVHEHUE W OTHOCUTENBHOE CYXKEeHWEe NPU ANUTENLHOM CTaTUYECKOM HarpyxeHuu;

- YCNOBHbIW Npefen non3y4yecTty;

- N30XPOHHbIE KpMBbIe AehOpMUPOBaHUSA.

4.2 PaccmatpuBaertca obnacte Temneparyp Bbile Temnepatypbl T, Mpu KOTOPOM B Martepuane npo-
ABMNSAETCSH NON3Y4YecTb U CTAHOBUTCH HEODXOOMMBLIM ONpefeneHne XapakTepUCTUK ANUTENBHON NPOYHOCTU!

- Ansa anoMUHUEBBIX U TUTAHOBBIX cnnaeos npu T > 20 °C (293 K);

- UMpkKoHKeBbIx cnnasoB npu T > 250 °C (523 K);

- YINepoauCTLIX, NErMPOBAaHHLIX, KREMHEMAPTOHLIOBUCTLIX, BEICOKOXPOMUCTLIX cTanei mapok T > 350 °C (623 K);
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- XxpomomonubaeHoBaHaaueBbix ctanen npu T > 400 °C (673 K);

- ctanu mapku 07X12HM®B npu T > 425 °C (698 K);

- KOPPO3WOHHO-CTOMKUX CTarnei aycTeEHMTHOIO Knacca U1 Kene3oHukenesblx cnnaeos npu T > 450 °C (723 K).

B rabnuue 1 npuBefeHbl 3HaueHUa TeMnepatypbl T, AN MapoK cTanew, NpUBEAEHHbIX B NMPUITOXEHUM A,
BbllLle KOTOPO HeOOXOOUMO YYUTEIBATh NOMN3y4YecTb B MeTanne npu pacyete Ha NPOYHOCTb.

Tabnuua 1— 3HaveHWs TemMnepaTtpybl T; AN Mapok cTaneil, NpMBeAeHHbIX B NPUMOXKeHU A

Mapka cranu T, °C
10X2M, 10X2M1PB, 12MX, 12XM, 15XM, 20XMJ1, 20XMPT1, 16M'HMA, 09Ir2C, 20X1M1®1TR, 350
05X12H2M
12X1M®, 15X1M1D, 15XTM1PN, 1X12B2MP, 25X1M®, 10X9MPb 400
07X12HM®B 425
09X18H9, 10X18H9, 12X18H9, 08X18H10T, 12X18H10T, 12X18H12T, 12X18H12M3T/, 450
03X16H9M2, 08X16H11M3, 10X17H13M2T, XH35BT, 06 X20H466, 03X21H32M3b

4.3 lMpn npoBeAeHUN pacyeToB Ha MPOYHOCTbL 3HAYEHUS XapakKTepWUCTUK ONUTENbHbLIX MexXaHW4ecKnx
CBOWCTB MaTepuanoB criegyeT NpMHUMaTh No AaHHbIM JOKYMEHTOB MO CTaHAapTu3auMm Ha MaTtepuanbl Wnnm
no TpeboBaHMAM NPOEKTHOWM KOHCTPYKTOPCKOM p,oxymemaunm”, a B cry4ae Ux OTCYTCTBWS WMK HeJ0CTaTouy-
HOCTUW B BbILLENEPEYMCIIEHHbIX JOKYMEHTaxX — MO AAHHbIM, NPUBEAEHHLIM B NPUNoXeHnsax A—I, ¢ yyeTom
BO3MOXHOMO BRMAHWUS SKCMyaTalMoHHbIX hakTopoB (paboyen cpeabl, TemnepaTypbl, HEMTPOHHOrO obny4ye-
HWA) HA U3MEHEHWE XapaKTEPUCTUK ANUTENbHLIX MEXaHUYECKUX CBOWCTB B TEYEHME CPOKa cnyx0bl obopyno-
BaHWs 1 TpybonpoBoaos.

4.4 BnuaHue skcnnyaTauMOHHBIX (DaKTOPOB HAa XapakTePUCTMKU OAUTENMbHbLIX MEeXaHUYeCKUX CBOMCTB
MaTepuarnoes, a Takke HeoBXoaMble 3HAYEHWA XapaKkTepPUCTUK ONMUTENbHBIX MEXaHUYECKMX CBOWNCTB B cny4vae
WX OTCYTCTBMSA B JOKYMEHTaX, yKasaHHbIX B 4.3, N B HACTOALLEM cTaHOapTe, cnefyeT onpefenaTb HAa OCHOBe
npeacTaBUTENbHLIX aKCNEepUMeHTamNbHbIX OaHHbLIX B COOTBETCTBMM ¢ TpeboBaHuammn MOCT 10145 u HacTos-
Liero ctaHgaprTa.

4.5 B pac4yertax ponyckaeTcsi UCMOMb30BaTb 3HAYEHUA XapaKTepUCTUK ANUTENbHbLIX MeXaHW4eCKUX
CBOWCTB MaTepuanoB B COOTBETCTBUMN C 4.3, YMHOXEHHbIX Ha KO3I(MULMEHT CHUXEHUS, 3aBUCHLLWA OT TUna
MaTtepuana 1 SKCnnyaTauuoHHbIX )akTOpOoB.

4.6 3Ha4eHnsa xapaKTepUCTUK ONUTENbHbLIX MEXaHUYECKNX CBOWCTB UCMONb3YHOT:

- Npy onpejeneHny OONycKkaembliX HanpsxKeHWn Npyu Beibope OCHOBHbLIX PasMepoB 3MEeMEHTOB (KOMMO-
HeHTOB) cornacHo MOCT P 59115.8;

- B MOBEPOYHBbIX pacyeTax Ha ANWTENbHYK CTaTM4ecKyr NpoyHocTe cornmacHo OCT P 591159 —
MOCT P 59115.12;

- MpW NOCTPOEHMU KpMBLIX ycTanocTu cornacHo MOCT P 59115.5.

5 3Ha4YeHun XapaKTepUuCcTUK agnntenbHbIX MeXaHN4YeCKUX CBOWUCTB MaTepuanoB

B HacTosilem cTaHgapTe npueefeHbl 3Ha4YeHWsl cnefylolWnx XapakTepUcTUK ONUTeNbHbIX MexaHude-
CKMX CBOWCTB MaTepwuanos:

- cpefHue 3HavYeHuWsi NpefenoB ANUTenbHOW NpoYHoCTK (Tabnuusl A.1, A.2 npunoxeHus A);

- cpegHWe 3Ha4YeHUss OTHOCUTENbHOIO YANMHEeHUS N OTHOCUTENbHOMO CYXEeHUA NpW ANUTerbHOM CTaTu-
4yecKoM HarpyxeHuu (Tabnuupl A.3, A.4 npunoxeHusa A);

- MMHMManbHbIE 3HAYEHWUS NpeaenoB ANMTENbHOM NpoYHocTK (Tabnuua A.5 npunoxeHus A);

- N30XPOHHBbIE KPUBbIE AehOPMUPOBaHKNS, XapakTepUCTMKKN MOM3y4YecT U penakcaunmn (npunoxexHue b);

- KpvBble gnuTternsHon npoyHocTy ctaner 09X18H9, 10X18H9, 12X18H9 n 08X16H11M3 c yyeTom BnK-
AHMA obny4yeHus (NnpunoxeHue B);

- AnuTensHas NnacTMYyHOCTb M UCTUHHOE HaMNpshKeHWe Npu paspbiBe Npu ONUMTENbHOM CTaTUYECKOM Ha-
rpyxeHun ctanen 09X18H9, 10X18H9, 12X18H9, 08X16H11M3 n 07X12HM®B c y4yeTom BnuAHUSA obnyude-
HUs (npunoxeHue M);

- NapaMeTpbl HAyrNepoKMBaHWUA N KO3IMMULMHETHI CHUXKEHMA NPOYHOCTU Npu obesyrnepoxvBaHum Npu
ONUTENbHOM KOHTaKTe CTanu C HaTpPUeM PeakTOPHOW YMCTOThl (npunoxexue ).

) MpumeHnmocTs MaTepuanos AnA waroToeneHns obopynoBaHnsa W TpyBonpoBoaoe permameHTupyeTcs theae-
pansHEIMU HOpMaMU KU NpaBunamu B 06rnacTy UCnons30BaHUA aTOMHOW aHeprun [1].
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6 Mopsinok onpeaeneHns 3Ha4eHUMA XapakTePUCTUK ANUTENbHBIX MeXaHM4YeCKUX
CBOWCTB MaTepuManos

6.1 O6LWwmMe nonoxeHns

6.1.1 HactoawmwmiA pasgen cogepXut TpeboBaHuaA K NONYy4YEHWI0 XapakTepuUcTUK ONUTENbHbIX MeXxaHnye-
CKUX CBOWCTB MaTepnanos. PaccmarprsaeTcs obnacTs TeMneparyp Bbille Temneparypst 7.

6.1.2 IMpw ucnbiTaHUEX 4NA ONpefeneHna 3Ha4YeHWN XapakTepUCTUK ANUTENbHbIX MEXaHWYECKUX CBONCTB
MaTepuanos, UCMOMNb3yeMblX B pacHeTax Ha Npo4YHOCTb, CreayeT NPUMEHATbL METOOWKM U3MEPEHWIA, aTTeCTo-
BaHHble B cooTBeTcTBMU ¢ [OCT P 8.932.

6.1.3 OpraHusauuun, 3aHumarLlwmneca nabopaTtopHon OesATeNLHOCTbLI (McnbiTaTenbHble nabopatopun)
no onpegeneHunio XxapakTepucTuk MaTepuanos, JOMKHbI:

- oTBeYaTb TpeboBaHWAM K KOMNETEHTHOCTU NabopaTtopuil B NpOBEAEHUW UCTNbITAHWUIA, YCTAHOBNEHHBLIM
B cooTBeTcTBMKM ¢ TOCT ISO/IEC 17025, TOCT P 50.04.01;

- B cnyyae npoeegeHust obnyvyeHns matepnanoB M NOCNepeakTOpPHbIX NCCeqoBaHMil UMeTb BCe Heob-
X0OWMble paspelleHust Ha BbINCMHEeHWe OaHHON AeATENbHOCTH, NoNyYeHHbBIe B COOTBETCTBMM C TpeboBaHusa-
MU dhefepanbHOro 3akoHoaaTenbcTBa B 06nacTn MCNonb30BaHWA aTOMHOW 3HEPTUN;

- Mcnonb3oBaTb 06opyaoBaHue U Npubopsl, oTBevawwme TpeboBaHMAM OOKYMEHTOB MO cTaHOapTU3a-
UMK Ha NpoBefeHne COOTBETCTBYIOLLMX UCMbITAHWNA;

- UMETb NepcoHan, obrnagawLlni KOMNETEHTHOCTBI WU HaBbIKAMMW, HEOBXOAUMBIMIK AN BbIMOMHAEMbIX
uM pabot B cooTeeTcTBUM ¢ FTOCT P 50.05.11.

6.1.4 Cpegcrea M3amMepeHuil, UCNoMb3yeMble NMPU UCMBITaHWAX, OOMMKHb! ObITh YTBEPKAEHHbBIX TUMOB 1
noBepeHbl OpraHn3aunen, akkpeaMToBaHHOW B COOTBETCTBMM C TpeboBaHuAMK hegepanbHOro 3aKkoHoaaTenb-
cTBa B obnacTtn obecnevyeHus eqUHCTBA M3MEPEHWIA Ha NPaBo NOBEPKW CPELACTB M3MEPEHUNA.

VMcnbiTaTensHoe obopynoBaHuMe, MCMNonb3yemMoe Npu NpoBeAeHUN UCMbITAHUIA, AOMKHO BbITh aTTecToBa-
HO B cooTBeTCcTBMM C TpeboBaHuammu MOCT P 8.568. MNpu atTecTaumy vcneliTaTenbHOro obopyaoBaHUs JOMK-
Hbl BbITb YCTAaHOBMEHEI 4OCTAaTOYHOCTL KOMMIEKCA TOYHOCTHbBIX XapakTepUCTUK AN OLEHKW BMAHUS YCIOBUNIA
MCNbITaHUMA Ha pesynkTaThl UCNLITAHWA, @ TaKKe BO3MOXHOCTb BOCMNPOU3BEAeHUs YCIOBUIN UCTLITAHWNY B 3a-
OaHHbIX Anana3oHax ¢ AonycKkaeMbIMW OTKIIOHEHUAMMW B TEYEeHUEe 3a4aHHOro MHTepBana BpeMeHu, pernaMeH-
TUPOBaHHbLIX COOTBETCTBYIOLEN METOAUKON UCMLITAHNIA.

6.1.5 Obpasubl 4nA NpoBeAeHUst UCMbITaHWUS (3aroToBkW ANs 06pa3uoB) cnedyeT Bbipe3aTh U3 MaTtepuaros:

- COOTBETCTBYIOLWNX TpeboBaHMAM JOKYMEHTOB MO CTaHAapTU3aLUMy Ha NOCTABKY KOHKPETHbIX Martepua-
MNOB, NPOEKTHOW KOHCTPYKTOPCKOW AOKYMEHTALUKW U TEXHOMOrM4Yeckon JOKYMeHTauuu, 4To AOMKHO BbiTe noa-
TBEpX¥OeHO cepTudmKkaTamMmu opraHMsauunm — U3roToBUTENen MaTepuanos, U NpoLlweLnx BXOAHOW KOHTPOMb
KadecTea;

- TepMuyeckn obpaboTaHHbIX B COOTBETCTBMM C AOKYMEHTaMu Mo cTaHdapTyM3auMy Ha nocTaBnsemble
mMaTepuansl W/mnu ¢ TpeboBaHNAMKN NPOEKTHON KOHCTPYKTOPCKOW AOKYMEHTaUUN.

6.1.6 OTBop Npob, 3aroToBOK ANA 0B6pa3LOB U UCTNbITATENBHLIX 0OPAa3LOB AN UCNLITAHUIA HA pacTsaxe-
Hue oT haCoHHOro, COPTOBOIO, NMMCTOBOIO W LUMPOKOMOMOCHOMO NPOKAaTOB cliefyeT NpoBoAUTL B COOTBETCTBUN
¢ TpeboBaHMAMU OOKYMEHTOB MO CTaHAapTM3aUWMWM Ha MOCTaBKy MaTepuanoB W/WMNM MeTOOMK UCMbITaHWA,
cooTBeTCcTBYKOLWMX 6.1.2; B cny4yae oTcyTcTBMA TpeboBaHui no oTbopy npob B yKasaHHbIX OOKYMEHTax —
no MOCT P 53845.

6.1.7 McnbiTaHnsa Ha Non3y4YecTb 1 onpedeneHWe YCNoBHOrO Npeaena non3y4ecTu, MallHbl M npubopsl,
NpUMeHseMble ONA UCTLITAHUA METanmMoB Ha non3y4yecTb, hOpMbl U pa3Mepsbl 0Opa3LOoB OOIMKHBI OTBEYaTb
TpeboBaHuam MOCT 3248. MNMpwu ucnbITaHUAX OOMKHbI ObITb ONpeferneHsbl NoKa3aTeny TOMHOCTW pe3ynsTaToB
WCNbITAHWA B COOTBETCTBUU C [2].

6.1.8 [JaHHblEe UCMbITAHUA HA NOMN3y4YeCcTb UCMOMNb3YOT ANA ONpPefeneHns IMNUPUYecKnx Koadduumnen-
TOB B YPaBHEHWN CKOPOCTU MOMN3Y4ecTy 1 ANA NOCTPOEHWUS M30XPOHHbLIX KPUBLIX NON3y4vecTh (NpunoxeHue b).
Ha nepBWYHBIX KPMBLIX MOM3y4ecTW B KOOpAMHaTax «e—i» BbIAENAWT ABa yyacTka: nepeas ctagus nonay-
YecTW C 3aTyxarolleil cKopocTblo AedopMalMy K BTOpas cTagus nonsyvecty ¢ NOCTOSAHHOW MUHUMAarbHOW
cKopocThelo gedopMaumu.

6.1.9 WcnblTaHus Ha OAWTenbHYIO NPOYHOCTb, MAaLUUHBl, NPUMEHSAEeMbIe ONSA UCMbITaHUA MeTannoB U
CMNaBOB Ha ANUTENbLHYK MPOYHOCTb, HArpeBaTenbHble YCTPOWCTBA WU KOHTPONb TEMMNEepPaTypbl, Tunbl obpas-
LOB OOM¥HbI oTBeYaTh TpebosaHuam FOCT 10145.

6.1.10 lNo pe3yneTataM MCNbITAHWA Ha ONUTENLHY NPOYHOCTb YCTAHaBNUBAKT 3aBMCMMOCTU MeXOy
HanpsKeHMeMm W BpeMeHeM [0 pa3pyLlleHusl, BblpaXeHHble rpadpuyeckn B norapudmuyeckux KoopguHaTax.
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CpegHio NUHWIO AMUTENBHOW NPOYHOCTM B KOOPAMHATax «G — I» onpedensitoT METOACM HauMeHbLUWX KBa-
ApaToB, MCNOMb3yA CTaHAapTHbIE MeToAbl MatemMaTnyeckon CTaTUCTUKN.

B kayecTBe 3aBMCHMOW CNy4anHON BENWYMHbI BbibupaeTca yHKumMa HanpaxeHus (y = Ig G), HesaBucu-
Mol — Bpems (x = I1g{).

Mpy NOCTPOEHWM KPUBLIX ANTMTENBHOM MPOYHOCTH, B YaCTHOCTM NpY ONpedeneHnu npeaena AnuTensHon
MPOYHOCTH Rfm‘ aKcTpanonsumen, MoryT 6biTe UCMONB30BaHLI APYrMe CUCTEMbl KOOPOMHAT.

6.1.11 MepecyeT npenenos ANUTENLHON NPOYHOCTU R ¢ B UCTUHHbIE HanpshkeHUs Npu paspbiBe npw

m
=1k
OTNMATENbHOM CTaTU4ECKOM HarpyxeHuu RC npoBOOAT Mo cboprv:yne

—T 1 —T

Rc = ——Rmt, (6.1)
2t
100

roe Z7t- — OTHOCUTENbLHOE CYXXeHWe NpPu ANUTENbLHOM CTaTU4ECKOM Harpy>KeHun 3a BpeMs t npu TemnepaTtype
T, %.
6.1.12 C ucnonb30BaHWEM 3HAYEHWS OTHOCWUTEMBHOIO CYXEHWs OnpedensalT 3HadYeHWus OANUTenbHOM
nnacTuyHocTU (AedopManmnmn paspyLieHuns) a}} no copmyne

z
gh = -In|1- = |, (6.2)

6.1.13 3aBMcMMOCTH ANd y4eTa BNMsSHUS 0bnyyYeHns Ha 3Ha4YeHusl ANUTeNbHOW NNacTUYHOCTU U UCTUH-
HOrO HanNpPsHKeHUs NPU paspbIBE NPU ANMUTENBHOM CTaTUYeckoM HarpyxeHun ana ctanen 09X18H9, 10X18H9,
12X18H9, 08X16H11M3 1 Ha 3HayeHus onuTensHoOW nnactudHocTu ans ctanu 07X12HM®EB npueeneHsl B
npunoxexHun I

6.2 TpEﬁOBaHHﬂ K onpegeneHUiO XapakKTepuUCTUK ANUTENbHbBIX MeéXaHU4YeCKUX CBOWUCTB
KOHCTPYKUMOHHBIX MaTepuanoB

6.2.1 Konuyecteo 0bpasLoB Npy UCMLITAHUAX OOHOW NapTUKX pacnpenensaoT paBHOMEPHO Mo HanpsKe-
HWAM, COOTBETCTBYHOLLMM BpeMeHHoN base oT 102 oo 10° 4, c TakUM pacyeToM, YToObI HA KaXKObi NOPSIA0K BO
BPEMEHW YMNCNO YPOBHEN HANPSXKeHWH BbINO He MEHEE OBYX.

MUHMMaNbHOE YMUCIO UCMbITaHHbLIX 0BPa3LIOB AOMKHO cOCTaRNATL 12,

6.2.2 MNpu KakOoM pexMMe WCMbIThiBalOT He MeHee OBYX obpasuoB. Ecnv BpemeHa [o paspylueHus
0obpas3LoB, UCMbITAHHBLIX HA OAHOM U TOM Xe pexume, pasnuyaiTcs mex gy coboin bonee 4yem B ABa pasa, TO
NPOBOAAT AOMOMHUTENBHEIE UCMLITAHUSA HA OABYX 006pa3uax.

Mpy obpaboTke pe3ynsTaToB UCMLITAHUA YUUTHIBAKT BCE PE3YNbTaTthl, MOMYYEHHBIE NMPU OCHOBHBLIX U
OONONHUTENbLHBIX NCALITAHUSX.

6.2.3 MecnbiTanua ong nonyyeHus ycroBHOro npegena nonay4Yyectv NpoBoasaT ¢ uamepeHuem gedopma-
umum no MOCT 3248.

6.2.4 NcneitaHua 06pa3uos nposodaT npu Temnepatype T4, ANA KOTOPOK ONPefensioT XapakTepuCcTUKN
ANVUTENbHLIX MeXaHWYecKnx CBOWCTB, 1 bonee BbICOKON Temnepatype T,

T,=T,+50K. (6.3)

6.2.5 lNpegnaraemMblil MeTo onpefeneHus XxapakTepUcTUK OANMUTENbHbIX MeXaHU4YeCKUX CBOWUCTB MaTe-
puanoB OOMNyCcKaeT 3KCTpanonsiuu no napameTpy t B npegenax O4HOro NOpsiAKa, HO A0 HanpsikeHWd, He
MEHbLLE MUHUMATbHbBIX, MOMYYEHHbIX MPY UCMBITAHUSAX Ha ANUTENbHYI0 MPOYHOCTL MpK Temneparype 7.

6.2.6 [ns nony4eHWs xapakTepucTWK ANUTENbHbIX MEXaHWYEeCKMX CBOWCTB CTany WKW crnaea cuyuTa-
HOTCA NPaBOMEPHbLIMKU pe3ynbTaThl UCMbITAHWIA, NONYYEeHHbIe AMf pasHbIX NapTui, NpeacTaBnsAwoWmMX MapKy
cTanu Unu cnnaea JaHHOW KaTeropum NpoYHOCTW. YMCNo UCNbITAHHBLIX NAapTUIA MaTeprana pasnuM4yHbIX NNaBok
JOMKHO BbITb HE MEHEE LUECTH.

B yMcno ucnbiTyeMbix BKIOYAKT NAapTUM 1 Matepuarn u3gennin nocne OKoHYaTernbHbIX TEXHOMOTMYECKUX
onepauuin ¢ cogepXaHuem yrnepoda v NervpyrLnx aNemMeHTOB M 3Ha4YeHUSMW XapaKTepUCTUK KpaTKoBpe-
MEHHbIX MPOYHOCTU U NNACTUYHOCTA B Npeaenax, OroBOPEHHbIX B TEXHUYECKUX YCITOBUAX.

6.2.7 [Npun OTCYTCTBUM NPSAMbIX UCMbITAHWA MO ONPeaeNeHnio XapakTPUCTUK ONUTENbHbIX MEXaHNUYEeCKUX
CBOWCTB MaTepuarnos J0MNyCcKaeTcs UCNOoNb30BaTh AaHHble B COOTBETCTBUM C NPUNOXKeHUEM A C y4eTOM BO3-
MOXHOI0 BIMUSAHWUSA 3KCNNYyaTauWUOHHbLIX PaKkTopoB.
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6.2.8 MNpwn OTCYTCTBMM MPAMbIX UCNbLITAHWA NO ONPEAENEeHN0 XapaKTePUCTUK ONWUTENbHBIX MexaHuye-
CKMX CBOWCTB MaTepuana KaTeropuu npoYHOCTM HUXKe npuBeneHHon B Tabnuue A.5 npunoxeHna A, ux npe-
Oenbl ONUTeNbLHOW NPOYHOCTK ONpeaensoT No 3HaYeHUsaM Npedence ONUTENsHOM NPOYHOCTU Mapku cTanu
MINW crnaBa KaTeropuu NpoYHOCTH, yKa3aHHoW B Tabnuue A.5, U UX BpEMEHHOTO COMPOTUBINEHUS U YCMOBHBIX
npenenos TekyyecTu. MickoMoe 3HaYyeHue NpUHUMAaKT MUHUMAanNbHbIM U3 OBYX (BEMWUYUWH), ONpedenseMbix no
dopmynam:

172
(R;;’)z _ R;TO’zz , (6.4)
(Rmt )1 RpO,Z )1
(7R, (58), o

T T
Rue),  (Rh)
( mt 1 m 1
roe mHOekc 1 — kaTteropus NMpoOYHOCTU, NpMBeAeHHas B Tabnuue A.5 npunoxeHus A (kaTe-
ropust npo4HocTn 1);
WHOEKC 2 — KaTeropusi NPOYHOCTH, ONA KOTOPOW PacCHUTLIBAKOT XapakTepucTUKU Anun-
TenbHbIX MEXaHUYECKNX CBOWCTB (KaTeropusi NPOYHOCTH 2);
(Rfm)v (Rfm)Z, (REO )1, — COOTBETCTBEHHO MNpefenbl ANUTENbHOW MPOYHOCTM, YCIIOBHbIA npeden Te-
T T T Ky4ecTu ¥ BpEMEHHOE COMNpPOTUBIEeHNE MaTtepuana Kareropui NpoYHoCTH 1
(Rpo,2)2: (Rim)1s (Rip)a My P P P pui np

3HaveHust TpebyeMbix xapakTepucTuK BeibupatoT no Tabnuue A5 u TOCT P 59115.3.

Takum xe o6pa3om 3HaYEHUA OTHOCHMTENBHOMO YANUMHEHNS AtT U CYXEHUS! ZtTnpm ONUTENBHOM cTaTUYe-
CKOM Harpy)XeHuu martepuana KaTeropuu npoYyHocTH 2 AoMNycKaeTcs onpenensaTb Mo U3BEeCTHLIM 3HAYeHUAM
OTHOCUTENLHOIO YONMHEHUS (CYKeHUs1) MaTepuana npu KaTeropyum NpoYHoCTH 1, BpEMEHHOTo CONPOTUBMNEHS
M YCIMOBHOIO npegena Teky4yecTu martepuana kateropuit npodHoctu 1 un 2. Vickomoe 3HadeHue NpuHUMalT
MUHUMAanbHBLIM M3 ABYX XapakTepucTHK, onpegensembix no hopmynam:

-ana z;J
(Rm) . (Rhoz) i
T _ (7T 2 , T\ _ (=T 2 ; |
- - "
- ans AtT
R! ‘ RT 4
) o a2 o
mj p0,2 ’
rae (Z])1, (Z]),, (A])4, (A]), — COOTBETCTBEHHO OTHOCUTENBHOE CyKeHUe W YAMWHEHWe NPW ANUTENbHOM

CTaTUHeCKOM HarpyeHuu martepuana KaTeFOpVII?I NpoOYHOCTHN 1m2.

3Ha4veHus (A}-)1 " (Z}-)1 npuHMMatoT no Tabnuue A.3. [Ins matepuana KaTteropumn NPOYHOCTU Bbille Mpu-
BeJeHHoN B Tabnuue A.5 3HayeHus RE, R};O 2 ZrT W Ag- BblbupatoT B cootBetcTBuM ¢ TOCT P 59115.3 n Ta-
onuuen A.3. ’

6.2.9 VcTuHHOE HanpsiKeHWe npu paspbiBe NpW AMUTENBHOM CTaTUYECKOM Harpy:KeHuu Onsi metanna
LWUBA CBApHOrO COEAUMHEHWUs! RCTW pPacCUYUTLIBAOT MO 3HAYEHMAM WUCTMHHOTO HampsikeHUs Mpu paspbiBe npu
ANUTENbHOM CTaTUYECKOM HarpyXeHun RZ OCHOBHOro meTanna no copmyne

W = « BT
RIW=gg- R, (6.8)
rae (pS = KOSCquDIALI,HeHT CHWXEHUS ANUTENLHON MPOYHOCTH U NNACTUHHOCTK; NPUHKUMAaeTCA CornacHo Ta6r|m.|,e 2.

o TwW
6.2.10 3Ha4yeHUs ANUTENBLHOM NNAacTUYHOCTW ANA MeTanna wea CBapHOro coefMHeHUsa €  paccyUTbl-
BaTCHA NO 3HA4YeHUAM E% OCHOBHOro mMetanna no cbopmyne

W T
ef =S Ef, (6.9)

rne ¢g — KOSde)VIL]VIE.‘HT CHWKEHUS ANUTENbHON NPOYHOCTU U NNACTUYHOCTHU; NPUHMMAETCA COrMacHoO TBGJ'IVILI,E 2.
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6.2.11 MNpw KOHTakTe anemMeHTOB (KOMMOHeHToB) o6opydoBaHua M TpybONpPOBOLOB C HaTpUeM peak-
TOPHOW YNCTOTHI B pacyeTax UCMoJb3yiT pacyeTHbIe 3Ha4YeHUs! XapakTepUCTUK ANUTENbHbLIX MeXaHUYecKux

CBOWCTB ornpefensemMble yMHOXEHWEM 3Ha4YeHun R

T
mt

7
R Ha KO3 MDULNEHT CHUKEHUSA MPOYHOCTH OT 0besy-

rmepoxnBaHnA 14, 3aBUCSALWLWIA OT TUNa MaTepuana, Temnepatypbl U ANUTENbHOCTKW 3KCNNyaTaunun. Orlpe,u,ene—
HWE 3Ha4YEeHUI KOSCDCDMLI,I/IEHTB CHWXEeHUA NMPOYHOCTU 1; NPOBOAMTCA NO NPUNOKEHUNIO .

Tabnuua 2— 3HaveHWs KO3DULIMEHTOB @ g NPKU PasnnUHbLIX TeMnepatypax T

Temnepartypa, °C

OcHOBHOMW MeTton CBapouHbii maTe- Bua TepmoobpaboTku
meTann CBapKu puan nocrne ceapku 350 400 450 500 550 600
Cranu ay- PyyHas 48 A-1 be3 TepmoobpaboTkm — — 0,8 | 0,70 | 0,60 | 0,50
STERUTHOID AycTeHnsaums — | — | 10 |085]070|055
knacca
48A-2-BN Bea TepmoobpaboTku — — 0,8 | 0,70 ] 0,60 | 0,55
AycTeHunsauma —_ —_ 0,8 | 0,70 ] 0,55 | 0,45
3A400/10Y Be3 tepmoobpaboTku — — 0.8 | 0,70 | 0,60 | 0,50
AycTeHunsauma —_ —_ 0,8 | 0,70 ] 0,60 | 0,55
AproHogyro- | Ce-04X17H10M2 Bea TepmoobpaboTku — — 0,9 |0,80]0,70 | 0,60
san AyCTeHn3aums — | — | 10|09 ]|075|065
Ce-02X17H10M2-BA | Bea TepmoobpaboTku _ —_ 0,9 10,80 0,70 | 0,65
AycTeHnsauma — — 0,9 |080] 065|055
CB-04X19H11M3 Be3 TepmoobpaboTku — — 1,0 |1 0,851 0,70 | 0,55
AycTeHnzaums — — 1,0 | 0,85 0,70 | 0,60
3l-198 Bes tepmoobpaboTin —_ —_ 0,5 1045 0,40 | 0,40
AycTeHusauma — — 05 | 050|045 | 045
ABTOMaTK- Ce-04X17H10M2 Be3 TepmoobpaboTin — — 08 | 0,70 | 0,55 | 0,45
Hetkan AycTeHnzauma — — 1,0 - - -
Ce-02X17H10M2-BA | Bes TepmoobpaboTku — —_ 0,8 | 0,70 | 0,60 | 0,50
AycTeHun3auma — — 0,8 | 0,70 055|045
Ce-04X19H11M3 Bes tepmoobpaboTin — — 0,8 | 0,70 | 0,60 | 0,50
AycTeHunsauma —_ — 0,8 | 0,70 | 0,60 | 0,55
3nekTpo- Ce-04X17H10M2 Bes tepmoobpaboTiu —_ — 0,7 10,70 ] 0,55 | 0,45
HHIQRORAE AycTeHn3aLms — | — | 10 |o085]|070]|055
Ce-04X19H11M3 Bes tepmoobpaboTiu — — 08 | 070055 | 045
AycTeHnsauma —_ —_ 09 |10,80] 065|055
HKenezo-Hu- | AproHogyro- | Ce-X15H35 be3 TepmoobpaboTkn — — 0,7 | 0,65] 0,55 | 0,50
ﬁn;:;;ﬂ:g: Ben AycTeHnsaums — | — | 08 |070]060]055
TBEpAEOLLME ar-198 Bea Tepmoobpaborkn | — — | 0,5 045|040 | 040
Cnnasbl AycTeHunsauma —_ —_ 0,5 1050|045 | 0,45
Cranb 12X2M | Py4dHas 48H-10 Bblcoknid oTnyck 1,0 10,80 0,7 | 0,60 | 0,55 | 0,50
48A-1 Bes tepmoobpaboTin 1,0 | 0,85 | 0,7 —_ — —_
3A-395/9 Bricokuii oTnyck 1,0 | 0,80 | 0,6 — — —
48A-1, KTKU-7 Bbe3 TepmoobpaboTin — — — | 0,600,555 (0,50
Bblcokmid oTnyck — — — 10,50 ] 0,40 | 0,30
ABTomaTtu- | Ce-04X2MA Bricokuin oTnyck 0,7 065 06 [0,60 | 0,55 ]| 0,55
Yyeckaa nop
dniocom
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OkoHYyaHue mabnuukl 2

QcHoBHOW MeTton Ceapo4HbIi maTte- Bua repmoobpaboTkm Temneparypa, “C
meTann cBapku puan nocne ceapku 350 400 450 500 550 600
Cranun Pyunas H-6 Bbicokuin oTnyck 1,0 0,8 10,751 0,75 | 0,75 —_
12X1M, AproHo-ay- | Ca-08XM®A BLICOKMI OTMYCK 075|075 075075075 —
15X 1M o

6.3 MeTop akcTpanonAauMu npegenos ANUTeNbLHOW NPOYHOCTH

6.3.1 MeToa npegHa3HadyeH Ang NonyyYeHust NpefenoB ANUTENBHOW NPOYHOCTU ANSA 3a4aHHOMO YPOBHS
BEPOATHOCTU paspyLueHns P MaTepuanos Ansi cpokoB cnyxbwl o 5 - 10% 4 No JaHHBLIM UCMBITAHWIA Ha ANu-
TenbHY NPOYHOCTb OrpaHUYEHHOW NPOAOIIKUTENBHOCTA C ydeToM 6.2.5 1 6.2.7. Peanu3auns metoga oCHo-
BaHa Ha onpeneneHun Npu Temneparype T, paspylaoLwero HanpsxeHus R;‘r 3a Bpemsi t,? no n’t onbitam,
NpoBefieHHbIM Npu Temnepatype T4, 1 n’2 onbiTam, NPOBEAEHHbIM MPK Temnepartype T,.

Mpu 06paboTKke aKCNEPUMEHTaNbHbLIX AaHHBIX (ONpeaeneHun KpUBbIX ANUTENBHOWA NPOYHOCTW NPU TEM-

nepatypax T, 1 T,) UCNONbL3YIOTCA OMbIThI NPOAOMKUTENLHOCTLI0 Bonee 200 u.

6.3.2 3aBMCUMOCTb paspyLlalLLErD HanNpsKeHUs Rm}t OT BPEMEHMU t}}-f npu TemnepaTtype T} =1, 2)
onuceiBaeTcs pyHKUMen no opmyne

3/2
T T; T T;
lgR.) =a,’ +b,’ -(IgtK’) : (6.10)

roe a1Tf, b1Tf — MOCTOSAIHHbIE KO3 PULIMEHTBI, NONyYaeMble METOAOM HaUMEHbLLIWX KBAZAPaTOB.

6.3.3 lns noscHeHWs MeToAa M NpUHATLIX 0603Ha4YeHWIA Ha pucyHKke 1 NpuBeneH cnocob ero rpaduye-
CKOI peanuaauuu.

PesynkTaTtel MCNbITAHWI HA ANUTENbLHYIO NPOYHOCTL NpK Temnepatypax T4 n T, Ha pucyHke 1 naobpaxe-
Hbl B BUAE TO4YEK B cMCcTeMe koopauHaT «lg o — Ig t».

1000 L] 1 L} L] L] LI L L] T L] T T LI T T T T L] LI 1
Bttt ottt el bl e i Tl e et e e e T T o T o e, e e ) it ol T ot B Fet et 1
Eai e e o e e e o e B e o e e L e el B 1
b i Tl el P i v i i B il il ol il il i il i ]
] I NN 1 | ol | | IR 1
----------------- Fr=Fe=rTi=======F===r==F=q=q=TA=[FF======f===q==-==F=FA=F71~-=====-]
1 1 1 1 1 1 111 1 1 1 1 | I I B | 1
""" P=0,0 Saim i Bt e Tty Sl ey e e M Tt I i N B B B |
1 1 o 1 1 RN 1
------- e it el el Rl bl Tl o B ol il Bl e D bl e B b b bl
1 1 LI I | 1
1 1 LI | 1
_______ i i | rTa======"1
1 1 R 1
1 1 i 1
1 1 LI | 1
L A e ey rf1--=----- 1
= 1 1 i 1
= - 1
ol 1 1 LI I | 1
2 1 1 LI I | 1
1 1 [ 1
% 100 T T TT1 1
_______ L T T rTI=="=="==""1
* _______ s Gttty M) e R v e . o b uclaaeas. il EASELcines NS W fiins Tea i ud B R e i R A e e 1
L b Tl it el i, - g i il ] e il il i i i 1
a 1 1 L 1
5 ------- e e i R it ), S < mia e m b o i i i ke 1
I
= A R B ity & i e hb b bl R h bt sl rymbid---m--- '
1 ] 1 111 I
------ T==="="= i r S e |
1 1 1 ™1 1
o v B Reaegt v e N X [ 1) D 1
[] [} [] 1 [ I B B 1 [ 1
1 1 R 1 1 ' (R 1
1 1 [ ] 1 1 ' (R 1
A __d____ SN IRV RO U OO T I SRR NN oy vl ]
[] [} 1 LI O I I | 1 [] 1 [ B B | 1 1 [ 1
1 1 1 L I B B B 1 1 1 | I R I B | 1 1 P 1gni 1
1 1 1 RN 1 o 1 LYY (R 1
1 1 1 RN 1 o 1 R YA (N 1
1 1 1 RN 1 [ ] 1 [ 1} (R 1
1 1 1 L I B B B | 1 1 1 | I R I B | 1 1 1 1| 111 1
10 1 1 1 1 11 11 1 1 1 1 L1 11 1 1 1 1 11 ]
L] L L]
2z T, 3 T T. 5
10 2 10 fag 104 Lk ;1 10

Bpewms, 4
1 —wvenbiTanus npu Ty, 2 — uenbitadua npu T,

PucyHok 1 — KpuBble onnTensHoON NpoYHOCTH

6.3.4 Mo aKcnepuUMeHTanbHbIM TOYKaM MEeTOOOM HaWMeHbLIWX KBafpaToB NPOBOAAT cpeaHve NUHUK
ANUTENbHOA NPOYHOCTM NpU Temnepatypax T, u T,, koTopbie nsobpaxatoTca B 0bLleM cryyae KpMBONMMHEN-
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HbiMK oTpeskamun. Kpusas 71 (CM. pucyHOK 1) cOOTBETCTBYET TeMnepaTtype ucnbiTauua T4, kpusas 2 (cm. pu-
CyHOK 1) — To,.

T :
6.3.5 [Ins MakcumMarnbHoro BpeMeHn UCTbITaHus fnax Npu Temnepatype T4 Mo kpuBoi 1 onpeaenseTcs
T ” T;
HanpspkeHue G\, W MO KPUBOW 2 COOTBETCTBYIOLLEE 3TOMY HamnpshkeHuto Bpems B} .

6.3.6 3KCTpanonMpoBaHHyl0 KPWBYK ANWUTENbHOW MPOYHOCTW Mpu Temnepatype T, W HanpsiKeHWsX,

MEHbLUUX GTV nony4arnT NepeHocoM Kpuson npu T, BNpaBo Ha paccTtoaHue Alg HT4.T5) Mpu atom
min 2 !
) _ it

i
algtT) —igeTt _1gt% —1gy,, ., (6.11)

rae lg Yan— KoadhpUUMEHT AKCTpanonsaLun.

6.3.7 MNpenen oNUTenbHOM NPOYHOCTU NPU TemnepaType T, W 3a4aHHOM BpeMeHu tT1on efensercs no
1 3
KPUBOI 2 NpW 3KBMBANeHTHOM BpemeHu £, .. Npn 3ToM

tye = 1y o (6.12)

6.3.8 Bce BblYMCNEHUA N0 JaHHOMY METOLY 3KCTpanonsLmMi NpoBogaATCcsA B criefyoLLel nocrnegosarterb-
HOCTU: onpegenexHne koagguumneHToB ypaBHeHus (6.10) c ncnonb3oBaHWEM CTaHAAPTHLIX Npoleayp MeToaa
HaWMMEHbLUWX KBaOpaToB; Bbl4MceHne KoadhduumneHTa aKCTpanonsuum Ya.n MO dopmyne (6.11), BpemeHu tmTz
13 YpaBHEHUS
T IgcTV —aIZ .
gty =| —"——| (6.13)

b 2

1
onpefeneHue 3KCTPanoMpoBaHHOIO Npeaerna ANUTENLHOW MPOYHOCTH Npu Temnepatype T, 1 3agaHHOM pe-
cypce tJ1 no hopmyne
3/2

Bl oy 3
lgR; =a;° +b% -| g

(6.14)
Ya.n

- T
6.3.9 3HayeHUs SKCTPanonMpOBaHHOIO npedena ANUTenNbLHON NPOYHOCTU RmtaP npu Temnepatype T,
ANsi 3alaHHO BePOSITHOCTI paspylleHnsl P paccyuTeiBaoT No hopmMyne

T

Ig RmrsP

=1gR7 +Zp Sy (6.15)

T

mt OI'IDE,EIBJ'IHEMI:H?I cornacHo

rae Zp — KBaHTWMb YPOBHSA P CTAaHAApTHOrO HOPMAanbHOro pacnpeaenequs R
Tabnuue 3npun’1212un’2212;
S, — BbIBOPOYHOE CPeaHEeKBaAPaTMHHOE OTKIOHEHME.

Ta6nuua 3 — Keantunb Zp ypoBHs P cTaHOApTHOTO HOPMAILHOMO pacrnpefeneHns

P 0,010 0,025 0,050 0,100 0,500
Zp -2,33 -1,96 -1,64 -1,28 0,00

BbibopoyHoe cpefHekBagpaTUiHOe OTKNOHeHWe S BbIMNCNAKT No hopmyne

51 ~2)8F 4 p'e —g)-52
Ss = ( lﬂlnT(Z—4 ) 2 ; (6.16)

12

n'l

2 1
roe Sj = T‘, P 1
e i=

2
2
T; T T o
'gRrﬁz.‘af‘bﬂ('gff’)J } n =2 (6.17)
n !

6.3.10 CpeaHee 3HauyeHve npeAena ANUTENbHON NPOYHOCTM R!, onpepnensior Ans BEPOSTHOCTM pas-
pywenuns P =0,5(Z,=0, Z,=0).
10
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6.3.11 MpaHMUbl OOBEpPUTENbHOro MHTEpBana And NMHAKW Perpeccun npeaena AnuTenbHOW NMPOYHOCTU
Rfm paccHuUThIBAIOT Mo hopmyne

= —T ~
IgRmt = IgRmt * ZgSq - (JJ) ', (6.18)

roe f — BekTOop-cTONGeL NepBbIX YaCTHLIX NPOU3BOAHLIX PYHKUMK No hopMmyne (6.10) no napameTpam a u b;
J — maTpuua 3Ha4yeHui nepBbIX HACTHbBIX NPOU3BOAHbLIX NO NapaMmeTpam a u b;
Z; — KkBaHTUNb ypoBHs P pacnpeaexus CtbioaeHTa ans (n — m) crenedei ceoboabl [Mpy Mcnonb3osaHuy
chyHKumMm no dopmyne (6.10) m = 2, n = 2'min (n71; n72), pexomenayetcsa P = 0,01].

6.3.12 YTOYHEHHYIO OLEHKY MUHUMAarnbHOro 3Ha4yeHus npegena gnnTensHoW NpoYHOCTH RTm Ons Bepo-
ATHOCTMW paspyLleHunsa P npoeBogaT no opmyne
T,
mt,P

=) T ’ » -1
OR | o =1gR 1, — Zy S A1+ F/(J)7'F, (6.19)
roe 3HakK «'» obosHavaeT TPpaHCNOHMpPOBAaHWe BEKTOpa Un1 MaTtpuubl, 3HakK ((_1)) obo3Havaet 06paTHy+0 MaTtpuly.

6.3.13 BekTop cTonbeLl, NepebiX YacTHLIX MPOU3BOAHLIX (byHKUMK No popmyne (6.10) onpenensioT B BUAE

BIgRLt
381
f= - (6.20)
g R
dby
6.3.14 Ons cdopmynel (6.10) BekTop f Byget nmets BUA
1
f= 3/2 | (6.21)
ok

6.3.15 MaTtpuuy 3Ha4yeHWA NEPBbIX YaCTHbIX NMPOU3BOAHLIX (PAa3MEPHOCTL N X 2) No napameTpam a u b
onpenenswT B BUAE

[ IgRT, dlgR!,
gy gy
J= , (6.22)
| g % g
roe N — KonM4ecTBO TOYeK NpW O4HOM TemnepaType.
6.3.16 ns dopmynbl (6.10) matpuua J 6yget uMmeTs BUL
1 (igtf )3/2
J=|... o (6.23)

3/2
1 (|gt,{)

6.3.17 CpegHee M MUHUMaNbHOE 3Ha4YeHWe npenena AnUTenbHON NPOYHOCTU ﬁzﬂ 7 R;r onpegensaT
ansi BepoaTHocTK paspywennst P = 0,5 n 0,01 cooTBeTcTBEHHO. MpK OTCYTCTBUMU 3KCNEPUMEHTANbHLIX 3Ha-
YEHWA JoMnycKaeTca onpenenAaTb CPefHWME U MUHUMarbHble 3HAaYeHWA npegena AnMTensHOW NPOYHOCTH Me-
TOAOM 3KCTpanonsauuu, ucnonsbaysa B hopmynax (6.10)—(6.15) cooTeeTcTBYIOWME 3HAYEHUA NPEaEnoB ONn-
TeNbHOW NPOYHOCTH RTmt c kBaHTUneMm Zp, =0, Z, = 0.

6.3.18 lpuBedeHHbIN Bbile cnocob akcTpanonsauuu ocHoBaH Ha napametpe JlapceHa—Munnepa.
Hwxe naHo matemartnyeckoe NosiCHeHWe NpuBefeHns UCrbITaHnii Npu Temnepartype T, K Temneparype T;.

6.3.19 WcnbiTaHnA, npoBedeHHbIe Npu Temnepatype T,, NPUBOAAT K TeMnepatype T, no coopmyne

11
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=10 N ; (6.24)

roe { — Bpemsa 00 pa3pyLUeHus, u;
T,, T, — TeMnepartypa ucnbiTaHui, K.
6.3.20 KoHcTaHTy C onpegensiioT no opMyne

T, T.
_ T1-19tmax — T2 19t
T, -T,

c

: (6.25)

roe t — Bpems 40 pa3pyLUeHus, Y;
T,, T, — TeMmnepartypa 1cnbiTaHui, K.
6.3.21 lNpueeneHHbie B COOTBETCTBUK C hopmyrnon (6.24) k Temneparype T, Touku obpabareiBaioT 3a-
BUCUMOCTBIO BUAa no dopmyne (6.10).

6.4 MeTop 3KCnpanonAaAuuun YyCNOBHbLIX NpegenoB non3y4ectu

6.4.1 lNporHo3npoBaHne KpUBLIX NOM3Yy4YeCTU MOXKET NPOBOAUTLCA HA OCHOBE 3KCTpanonsumMu npeaenos
nonay4yecTy ¢ NPUMEHEHWEM MpoLenyp, UCNoMnb3yeMblX B MeTOAE 3KCMpanonauun ANUTENbHOW MPOYHOCTU
(cm. nogpazgen 6.3).

6.4.2 [1na nporHo3nMpoBaHnsi YCNoBHbLIX NPeaenos Non3yyecTy NPpoBoaAT UCMbITAHUSA HA NON3y4YecTb ANA
Ka)Kgon napTuu maTtepwana npu temnepatypax T, u T, = T, + 50 K (°C).

Mo pesynbTaTtam WMCMbITAHWIA Ha MOMN3y4ecTb CTPOAT KpMBble 0echopMUpPOBaHMS (MepBUYHbLIE KPUBLIE
nonay4ectun) B koopauHaTax «e—t» B cooteetcTBuK ¢ FOCT 3248. o KpUBOW NON3y4ECTU HAXOAAT 3, COOT-
BETCTBYIOLLYIO 334aHHOMY OCTATOYHOMY YANUHEHMIO.

6.4.3 [Ins kagon naptuy matepuana, UCnblTaHHOW Npu Temneptypax T4 u T,, CTPOSAT KpUBLIE NON3y-
4ecTu B koopauHatax «lg t; — Ig o», MO KOTOPLIM ONPeaenatoT YCNOBHbLIA Npeaen Nonayyecti U Ansg KOTOpbIX
WCMOMb3YT METO 3KCTPanonaumnmn, 3noXeHHbIM B HACTOALWEeM pasgiene.

6.4.4 YcnoBHble npedensl Non3yyYecTv onpenensioT 3aMeHon no dopmynam (6.10)—(6.23) npegena
ONUTENBHOW NPOYHOCTY YCMNOBHLIX MPEAenoM non3yyecTy, BpeMeHu 40 paspyLlUeHUsa — BPEMEHEM LOCTUXe-
HWA 3aAaHHON Jecbopmauum Az, v, —Y,, NPU STOM KOI(PUUMEHT Y, ONPEAENnsoT N0 MakCUMansHOMy Bpe-
MEeHM AOCTWKEHUS 3a4aHHON AedhopMauunn A; C MOMOLLbIO MPOUeadyp, aHanornyHbIX OnucaHHbLIM Ans Metoada
akcnpanonsuMy npegena AnUTenbHON NPpoYHOCTW B noapasnene 6.3.

6.4.5 YpaBHeHuWe NS annpoKcMMauun KpUBbLIX YCIOBHLIX NPeaenoB nonsy4yecTu npu Temnepatype TJ,
(=1, 2) umeert Bug

3/2
T B ORLT
lgRCfA3 —al +b' .(lgtAs) , (6.26)
roe ali, bl — koapPULMEHTBI.

6.5 MeTop NMPOrHO3NMpoBaHUA OTHOCUTENbHOINo yonuHeHUA 1 nnMTEﬂbHOﬁ nnacTU4HOCTHU

6.5.1 MeTtog npegHasHayeHd Ans nonyvYeHnsa 3Ha4eHn OTHOCUTENBbHOTO YANWHEHUS U ONUTENbHOW Nna-
CTUYHOCTU MPWU ONUTENBHOM CTaTUYEeCKOM HarpyxeHuu AN 3a4aHHOro ypoBHS BEPOATHOCTW paspyLlleHus
P = 0,5 matepuanoB gns cpokos cnyx06bl Ao 5 - 10° 4 no MMELMMCS OaHHBIM NMBo No 3Ha4YeHuaM, npuBee-
OEHHbIM B NPUNOXeHun A.

6.5.2 Peannsauns metoga BO3MOXHa MpW NMMHEAHON UIi Brn3kon K NMHEAHON 3aBUCUMOCTH MeXay no-
rapudMomM nepBoHaYarnsHO NPUNOXKEHHOIO HarnpsXeHUs ﬁfm 1 norapudma oTHoLEHUS |g (A}'/t) wnu Ig (sglt).
MporHosHoe 3Ha4YeHWe OTHOCUTENBHOMO YANUHEHWSA Ha 3adaHHOM BpemMeHHol Base monyyatloT nyTem akcTpa-
NONALMK NUHERHOI 3aBUCKMOCTU [0 3aAaHHOT0 BPeMEHU, HauHas ¢ BpeMeHHoN 6aabl 104 u.

6.5.3 [ina nosicHeHWA MeToda Ha pucyHKe 2 npuBedeHa ero rpaduryeckas peanusagus.

6.5.4 Mo MMEeLLMMCA 3Ha4YeHUAM OTHOCUTENLHOIO YANWHEHUSA Ha BPeMeHHon Base cBbille 104 4y me-
TOAOM HauMMEHbLUMX KBapaToB onpeaensaloT KoaddULUMEHTHl annpoKCUMUPYIOLWEro ypaBHEeHUs a’ v b’ no

dopmyne

=T o [AL) T
IgRmt = a’ -lg e +b". (6.27)
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! . prommmes S :
lg(R] AT i i
o(Rue) REeag(Al) T | i
! SRR SPEE—. Tt SEERRREERE :

1

104

S ——
o W sy

1 ] 1
i i i
1 1 1
i 1 i
B s e T PSRRI R ]
1 1 1 1
i 1 ; i
i i i i
— 1T [ : Pt I i
Ig(Rr]l;f)f=5-105q i i i i i
Aoy Lo TR H
i i i i i
1 1 1 1 1
1 1 1 1 1
i i i i i
A{ | A{
Igt————— Igl—
g( 5.105‘4) g( t

PU‘IcyHOI{ 2— Fpacbv:qecxoe npeacraeneHre MetToga nNnporHo3npoBaHnA OTHOCUTENBHOIO YOITMHEHNA

6.5.5 QKcTpanonupys 3aBUCMMOCTb (6.27) ¢ nonyyeHHbIMU koadduumentamn a’ u b nonyuaiot 3Ha-
YeHWs OTHOCWTENbHOTO YANMHEHWA MPW ANTUTENbHOM CTATUYECKOM HarpyXeHn Ha HeoBbxoanMOoWN BpeMeHHOoN
Base (He Gonee 5 - 10° ).

6.5.6 Ecnu cnporHosnpoBaHHOe 3Ha4YeHne NpeBbIllaeT UCXOAHOe 3HaYeHue Npu HaubonbLuelh BpeMeH-
Hon Base, TO B Ka4eCTBE CNPOrHO3MPOBAHHOIO 3HAYEHUs1 NPUHUMAIOT 3Ha4YeHue AfT no cpopmyne

-
lg A5

_ T 9. T T
g8 =IgA 2-|lgA IgA2

210° 110° 10°| (6.28)

6.5.7 B ka4yecTBe OKOHYaTENbHOrMO NPOrHO3HOrMO 3Ha4YeHWs ANUTENbHOrO0 OTHOCUTENbLHOrO YAMUHEHUS
BbIOMpPaT MUHUMATBLHOE M3 3HAYEHWIA, MOMYyYeHHbIX No popmynam (6.27) u (6.28).
6.5.8 AHanorn4HbIM Nogxon UCMonb3yeTcs NpY NPOrHO3MPOBaHUY ONTUTENbLHOW NNacTUYHOCTH a};.

13

GostExpert.ru
https://GostExpert.ru/gost/gost-59115.4-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64697
https://gostexpert.ru/gost/gost-59115.4-2021?utm_source=pdf&utm_medium=64697&utm_term=page

2021

FOCT P 59115.4

= 081 06l 60¢ 8€¢ §G¢ §8¢ 143> €ee [A4%> 09¢€ 00§ 6H8LX01L
— 8¥c 09¢ 06¢ Sl€ €Eee LPE 6G¢E 09¢€ 09¢€ 09¢ 0S¥ 06¥=< 961< 6H81LX60
— 08 00l 6El 181 6¢c €l¢ 9l€ £6¢€ €8¢ Loy 00§
— cle Zve S6¢ 6EE 6.€ 0] 6l 8¢y 8% 4 FANS (0%)74
= 0ce 0g¢€ 08¢ ocy vy (/A4 8.¥ 06v 061 0577 oor 06¥< [ HARS YINHI91
= — 191 Zle GG¢ L8¢ §ce Z26¢€ Ly 6¥S 189 00§ 9€/< 066< PINLXSGC
a 81 961 Gee ove 04¢ 88¢ 143> £ee €ve €9¢€ 008G 06¥=< ylE< UdLINLXSL
18 S6 101 ccl 0G1 09l 281l L0g olLe e 09¢ 0GS

0s1 91 98l gee ove 04¢ 88¢ 143> £ee €ve €9¢ 00§

oLe Sie 0¢e vve 0S¢ 98¢ 00¢ 8¢ce £9¢ L9€ €8¢ oGy 06%=< PlLE= (ePLNLXGE
8. ¥8 16 ol 9Ll el 8yl 29l 7AS 261l S0¢ 06§

Zel €1 Lyl 98l 9le 09¢ 6.¢ v0€ £ee £ve €£6¢E 00§

08l 981 961 lee Sve 89¢ 68¢ £0¢€ g€ce £¥e £6¢€ oSy L= XA (zPNLXCL
= L 191 961 gee S9¢ P0g 8ve Z8€ 4574 9474 00§ 06¥=< ¥6¢< LipINX0Z
— 4 vl €8l Lle 68¢ vle 8y¢E [A oy (434 00§ Lii< Sve< LINX0¢e
— 0cl vl €81 Lle 09¢ vle 8¥¢ CLE cor 4% 00§ L=< GeC< XSG
— il Gel il 10¢ vic 66¢ 8¢e £G6¢ 89¢ 89¢ 00S LLP= [ TAAS XNZL
— 0. 8. £8 86 €Ll 121 VA4S 291 961 9le 06§
= 86 801 ccl cel Iyl 291 18l 102 0ge 0se 00S
o 191 941 L0Z Gee 0G6¢ 69¢ ¥6¢ 66¢ 145 £€ee oSy
— 191 98l Zle Ggee 89¢ 8¢ 16¢ 0€ 6lE €ee oov epe= 961< 9dbLINEXO0L
- 66 801 9cl 14 ¢l L0C vee L9¢ 68¢ 61€ 0LS
= 801 8Ll AN 1§61 98l 9l¢ gGe 8¢ €le €6¢E 00§

— 981 961 Gee GG¢e vic ¥6¢ 143> £ee £46¢e cle oSy ¢6E< G¥e=< WZX0l
h ‘Bwadg e oG oz d
el .E,Mm WLOOHhOdU MOHAUBLUMUT gousadu BUHBKEHE auHTad) — L'y efinuge |

Xeceg xi9HHawada xiI9HhMueed BH BUHAXAD OJOHAUSLUDOHLO U BUHOHUU'TA OJOHIALALNIOHLO ‘ULD0OHKhod U R_O_._n_:whs:ﬁ. gouaadu EWUHOhEHE

(ooHROgRdLD)
Vv auHaxoLuud|]

14

GostExpert.ru

https://GostExpert.ru/gost/gost-59115.4-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64697
https://gostexpert.ru/gost/gost-59115.4-2021?utm_source=pdf&utm_medium=64697&utm_term=page

2021

FOCT P 59115.4

= 68 16 0zl £l LLL 861 622 652 | 062 | 6lE 0S¥
= €Ll L6 €22 ¥52 182 LLE 1¥E €9¢ | 26t | 9l¥ 00t Zep= S¥e= 02160
— LE1L 6% LLL L0Z gez 592 ¥62 ¥l | €g€ | €5¢ 055 0252 961< 99¥H0ZX90
— 961 9Lz 052 ¥6¢ 1255 eve £9€ 68 | Ty | LEY 009
= 82 #0€ £ee z.8 LY (R4 0Lt 06% | 625 | 6ES 055
— €ze e¥e AR LG¥ (o)1 005 625 6% | 885 | Lg£9 005
— 0€S 675 895 5z9 1€9 1£9 1£9 189 | 189 | 1£9 oSt 9g/= z6e= 1EGEHX
— Ll €8 86 gl zel zsh 291 98l | €02 122 009
— 801 81l 621 Il z91l 9/l 961 91z | sgz | SS¢ 055
= yhdt 151 9/l L0z 9Lz gee 052 s9z | ¥8¢ | v0g 005 0162 961= LZWELHLLXOL
— 96 801 0kl 181 151 291 961 9lz | or¥z | S92 009
— 151 291 L6l alz (1] or S¥Z 09z ¥.Z | ¥0€ | zge 055
— 961 022 Sve ¥82 $0€ €ze eve zle | uie | zle 005
— ¥82 762 ¥1€ eve £5¢ z.8 T.i€ zle | eie | Tlg 0S¥ 0152 9612 ENLLHOLX80
— L0} i Zrl zll 502 1€2 €l2 oLe | 2se | e8¢ 009 (9p-1n TodisLre)
— 851 wLl €0Z 18T ¥.Z 90g GLe 6.8 Ly | €¥F 055 BUHSHWTE0D
— £ee L¥T v.2 862 gze 1Ge 8.¢ Yov | 2ev | €9F 005 a19Hdeso
= 90¢ 6LE 6EE ¥9¢ L6E 8l 9G¥ 99v | Li¥ | L6F 0S¥ 025= 002z 28 U ZINBHI L XED
= z91l asl 98l 9Lz sz 192 0.2 viZz | 082 | v82 005 L6¥= 9lz= LULEWZLH8LXZ )
€6 L6 801 yrd® LG} 981 9Lz ore sz | ¥8¢ | viE 009

281 ovl 6Vl LLL 102 Gez eloT4 ¥62 vle | eee | €S¢ 055
— 981 961 sze GGZ ¥82 ¥1€ €ze gee | zse | zie 005 1ZLH8LXZ L
= ¥LE €ee z.iE T.€ z.l8 z.l8 T.i€ zie | zie | zie 0S¥ 6252 9lg= LOLH8LXZ!
— €8 €6 86 AN 44! 291 102 9zz | §S¢ | 9.2 009
— 801 (74 144" 8Ll 80z Sve 992 ¥6Z | ¥0e | vze 055
— 981 10z £¥e 6GZ ¥82 60€ £ze €ee | ese | vie 005 06%= 9612 L10LH8LX80
— 9. 58 00} 0zl z51 991 61 lez | 2492 | 992 009
— zel gel zsh 0L} 00z Aord Vig 06z | e€ie | zze 0SS 06+ 961= 6H81XZ)

s0L-€ 50l - ¢ 0L y0L - € Ol 0L -€ <0l 20l - € 201 (015 0L 2. ‘(,edhted ,m_thS_ BLIN : N_mmm eseuLD ‘MreLo exdepy
h ‘Badg -8una | oz e

LV 19NNLUQeU 8NHBXLI0QOd] |

15

GostExpert.ru

https://GostExpert.ru/gost/gost-59115.4-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64697
https://gostexpert.ru/gost/gost-59115.4-2021?utm_source=pdf&utm_medium=64697&utm_term=page

2021

FOCT P 59115.4

— FAS LSl 9Ll L0g 9le Gee ose 59¢ 8¢ 70¢€ 005 Lrb= FASI2S 0LH8IX¥0
— — — — — — ¥6¢ 8ce GGE 6¢ A% 009
— — — — - — zlE Zly LEY 6t cly 0ss () S¥e< 9EINGLHILX60
- 00S 615 6.5 cL9 89. ¥6. 808 ¥Z8 068 788 005 G8/2 26g2 dOILINIEHIL XL
= 0ce ove 0L2 L6¢ 8¢e A 06€ ocy 0S¥ o8y 0SS
— ore 09¢ 88¢ Gly 9ty iy 90§ GES 19§ 16S 005
— 09 18 ZLg 0tS 048 009 0€9 999 €69 ccl 0S¥ ¥8.2 9992 dLI®LINLX0Z
g9 0L 08 96 Ll Sel 161 L8l 02 cee 8G6¢C 009
8¢l el Lyl 0Ll 161 YA T4 874 192 762 4% [AtS 0SS
€le lze 9€e 192 G8c €Le B6EE 19€ 86€ 149574 6cv 00§
AR 4 Ly (0744 LEY LEY Sty 12514 09¥ L9¥ 9.¥ €8 0S¥ 08G< 02¥=< GONHZLXL0
— — 18¢ €le 6Ee {017 9GSt €8y G6¥ S6v¥ 1514 0SS
= = LIS LG 095 09§ €L9 €5 185 189 189 00§ BEGZ 91l¢=z 9EINZEHLZXED
— — = — 124 805 8.5 999 8GL | v'/8 ¥6 002
. — G'89 €L ¥l G'ze ¥'.8 7'€6 8'g6 | GOl 41" 0S1
— — A 901 oLl 147" 8Ll £€cl .zl cel 9€l 00l
- — bLL Gl 8Ll el 9zl o€l el 6El el 08 L-gvd
= 62 = = ¥6¢ ¥0€ y0€ 0€ 0€ ¥0¢€ 0€ 0S¢
= ¥0€ = = ¥0¢€ yLe 6L€ 8ce £€ee ere 8re 0s1
— 8¢ = . 4014 L0¥ 454 RA 9zr 9ty oty 0e NZ-LL
— LEY - - LEY Lt Lyt LGt LGt LG¥ LSt 0S¢
= LSt = = Lot 0L¥ 0Ly 0L¥ 0L¥ 0Ly 0¥ 0s¢
= S0S = = 0Lg LS GlS LS 615 ¥Zs s 0S1
— €89 — - 885 865 S09 719 9 ce9 LE€9 0e ge-1U
— LEL Ll ¥al 18l 861 9l¢ zee 0S¢ 19¢ 8¢ 0se
— cll 18l 961 Zle 8¢c 5144 S9¢ 8¢ ¥6¢ ¥0€ gce
= 961 90¢ gee St g&c goc 9.2 68¢ L0E rvie 00¢ Z6€= ¥6e= aN % §C +4Z
. 8t 14 29 Ll 96 9Ll 6EL 9l Z6l 6lc 00§
h ‘Bwadg -euwal oz d

L'V 19hnugew enHaxLopody |

(e}

—

GostExpert.ru

https://GostExpert.ru/gost/gost-59115.4-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64697
https://gostexpert.ru/gost/gost-59115.4-2021?utm_source=pdf&utm_medium=64697&utm_term=page

2021

FOCT P 59115.4

17

€22 + (D)1 = ()L euhwdod ou BoLresLeaduo xeHnaduey 8 edAtedeuns] (|

8. 88 €0l 8Ll 6EL 29l €81 90¢ Sie gee 009
151 9l 002 Gee gee Gve gGe g9¢ 0le vle 0€g
081 00¢ (A4 g9¢ vlc ¥8¢ 98¢ 68¢ l6¢C ¥6¢ 00§ Z-ver
vz ¥62 680E £zZe £ze ford £Z¢ £Z¢ £ze £ze 0S¥ midesd nosolAT yoHhAd BUT Tod Lisue
86 801 ocl cel ¢Sl LLL 861 T44 0se vic 009
151 9l 861 0ce zee )74 15¢ 0.2 Lle vle 0€g
LLL 00¢ cee g9¢ vlc ¥8¢ 98¢ 68¢ l6¢ ¥6¢ 00§ LV
v.lc ¥6¢ 60€ €ee €CE €ce €¢e €ce €ce €ce oSy widesd nogoIAT noHhAd BUT Tod Lislie
G0l - 2 _ 0l _ 0 € _ 40l _ 0L -€ _ <0l _ 0 - € _ 201 _ 0¢ _ 0l o il R
h ‘swadg -edauwa]
BLIN \_WHM aoLendalen Xi9Hhodego MLOOHKhodU MOHAUBLULT gousradu BUHBKEHE auHTad) —z'y efiuMuUge |
BUW LL = ommm ‘BLIIN 21 = ommm ‘BLIN 202 = om:mm ‘h g0l - G 98B0 WOHHBWadE BH BMHaheHE alanakdueoHlod]
BLIN L9 = cmmm ‘BLIN 0Z) = cmzmm ‘BUN ZZ) = omﬁm 'h g0l - G 9EBQ WOHHBaWadE BH BMHOhEHE aidwakdueoHiod] ]
€42 +(0,)L = (M)L suAwdoch ou BoLesLBTadUO XeHuaqLeY & edAledauns] (|
a 44 Z8 == Y0l — 6cl — 861 — 881 009
- gcl el - €91 - €61 — €ce - £6¢ 0SS
— 161 90¢ — 9ee — 99¢ — 86¢ — oee 005 005= 0se=
a c6 86 = 6L = el — LLL = €0¢ 009
- 6El ¥l 5 9Ll s 80¢ — 174 - 98¢ 0SS
- €le vee - 29¢ - S0¢ - 1GE - 0[0)7 00§ 0092 0Sv=< 9oNBX0L
— ocl 6¢l vl 151 cll 06l ole 0€e LGe §l2 0SS dNggeL X1
= 191 A g6l Sie oee 0S¢ cle 00€ ace 0s€ 005 8862 Z6E< olrASTAD ()%
= 801 8Ll 6¢l Lyl 9l 9.1 961 9le gee k=14 0SS 0lg= 961=< LEH8LXE0
s0L-€ 50l - ¢ 0L y0L - € Ol 0L -€ <0l 20l - € 201 (015 0L 2. ‘(,edhted ,m_thS_ BLIN : N_mmm eseuLD ‘MreLo exdepy
h ‘Badg -8una | oz e

LV 19hnugew snHerHoNO

GostExpert.ru

https://GostExpert.ru/gost/gost-59115.4-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64697
https://gostexpert.ru/gost/gost-59115.4-2021?utm_source=pdf&utm_medium=64697&utm_term=page

2021

FOCT P 59115.4

— iz | oz | sl 1) L) L1 1z 9z | ze | ov % 1z

— g9 | 2 | g9 |g9| ¢z | g8 | <6 i | e | 91 % v 009

— v | v | v Pl 91 8l 1z ve | 62 | ve %17 %EMM%
— g9 | 2 | g2 8 6 |goL| z vl | 21 | 2z % v 0S5 6252 9122 10LH8LXZL
62 ee |ee | — €9 | — | e | — g8 | — | — % 1Z

g'9 gg | 1| — oz | — |ex| — oz | — | — % v 0SS

vz 62 |9 | ev | 09 | € | 08 | s8 g8 | s8 | z8 %1z

— gg |1 | g6 | oz | sz | 9z | sz ez | 1z | oz % ‘v 00 06v= rlez OLNLXSL
£z g e | — i | — || — zs | — | — % 1Z

9 8 o | — 61 — |z | — sz | — | — % v 0S¥ 06h= vlez SLNLXSE
1z Y4 e | — v | — | o2 | — s. | — | — %1z

g L 6 — 8l — | ve | — i | — | — % v 00¥ 06b= vlez OLNLXSL
A 9¢ | ev | — 29 | — |08 | — g | — | — % 1Z

6 w | v | — sz | — |oe | — oc | — | — % ‘v 0SS

8z ee | ovr | og 09 | 2. | 08 | o8 o8 | o8 | os %z

¢'6 i | v | oz gz | 6z | oe | of oc | oe | oe % ‘¥ 00

I e |ee | — s | — | e | — g2 | — | — %1z

g'9 o |a | — ez | — |9z | — gz | — | — % ¥ 0S¥

74 oe | 2| — 66 | — |89 | — oo | — | — % %z

) 6 w| — e | — |w| — w| — | — % ¥ 00¥ Lrh= V122 ONLXTL
— st | os | s8s 29 | 69 | 02 | o 0. | oz | oz %7

— vl |9 | 61 €2 | sz | sz | sz gz | sz | 22 % ‘¥ 00S

— gl |igr | s 6l | s | &£ | w2 gl | 82 | &z %1z

— sz | sz | sz sz | s | 82 | g% sz | sz | se % v 0S¥ 1Gh= 5522 WZXzl
— vw | se | oe gz | e¢ | ev | 65 0. | oz | oz %1z

— 9¢ |9z | s 9l gL vZ Le ve | ve | ve % ¥ 005 LItz gez2 XWZ}
— ve | ov 15 g9 | oL | oz | oz oo | oz | oz % ¥

— oz |2z | oz 6z | oe | oe | og oc | oe | oe % v 0S¥ Lybz §ez2 XS}

ov-€[oorz oo [ore] w0 [eore]cor Jeore] oo [ oe [ ob [ oomumoeus | oo edusd TN — eaULD
yimLondaiedex -uNa LW oz & 0e ‘nueLd endepy

h ‘BWadg

gourenda e MMHaXAAIBH WOXOSHILELO WOHALBLALIT MdU | 7 BUHEXAD 0JOHSLIBLUOOHLO 1 |7 BUHSHULITA OJOHALIBLMIOHLO BUHBhEHE auHTad) — ¢y BNUUQE |

[co]

-—

GostExpert.ru

https://GostExpert.ru/gost/gost-59115.4-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64697
https://gostexpert.ru/gost/gost-59115.4-2021?utm_source=pdf&utm_medium=64697&utm_term=page

2021

FOCT P 59115.4

= 89 89 89 89 89 89 89 89 89 89 % mN

= Sl Sl Sl Sl Sl Sl Sl Sl Sl gl % ..T\ 0sy

- 89 89 89 89 89 89 89 89 89 89 % .MN

— Sl Sl Sl Sl Sl Sl Sl Sl Sl Sl % 1V 0o eve= 961=< 9P LINEXO0L
= 9 9 9 9 9 Pl 6 €l 9l cc % HN

- 4 4 ¥ ¥ ¥ g 9 6 1 gl % .w:\ 009

- S'y G'y S'y Sy 9 Gl 6 ¢l Sl 8l % ..W.N

— € € € € ¥ S 9 8 0l €l % 1V 0SS

- Sy G'y g 9 L gL ol €l Sl 8l % .L_.__N

— € € g'e ¥ Sy g L 6 0l €l % .LN:\ 00g 9€.=< c6e= 19SEHX
- 6 L 9l te ce ey e LE €e ov % .MN

- g L ()3 Sl ve e [44 Ll 8l cc % m,\ 009

- 9l 91 9l 9l €¢ 92 0€ 2% oy 14 % 1 Z

= )% oL (013 oL ¢l 14 Ll 0¢ ve 6¢ % ..M«\ 0sS

= €l vl Ll 6l 44 g¢ 6¢ €e 8¢ 144 %17

- 8 6 L cl 14 Sl 9 e 14 8¢ % .LN:\ 00s 06%=< 961=< 6H8IXZ)
- GG Gg GG gg 55 1 GG GG 55 GG % 92

= 14 vl 143 vl 14 142 14 vl 14 ¥l % _._,T\ 0SS 6ES< ¢LE= Na-INEHZ1 XS0
= 0s 0s 0s 0s 0s 0s 0s 0s 0s 0§ % mN

- cl ¢l ¢l cl ¢l ¢l cl ¢l cl cl % .,T\ 00g

- GG GS §G G GG GG GG GG §G GG % 1Z

- cl ¢l ¢l cl ¢l ¢l cl ¢l cl cl % ..?\ 0sy 6ES< ¢lE= Na-INEHZ1 XS0
— 8l 44 0¢ or 1] 09 09 09 09 09 % MN

— 2 6 ¢l 9l 0¢ 0¢ 0¢ 6l Ll 9l % 1V 00S 06%= ylE < UPLINLXS)
— 0¢ ve 4% or 4% 69 g9 G9 G9 g9 % 17

- 9 8 ¢l Ll {34 g¢ g¢ g¢ g¢ g¢ % .L_._:\ 00s 061=< STAS UDINX02
= [A% ge €l oL €l 0¢ [43 924 14 14 % .Lg_N

= ¥e 8l 6 S'9 9 4 3 0¢ x4 0¢ % 1V 00s Lyp= Ste= LUNX0Z

aolvelolarlo e loloele 1010 ] | 2w |y | oy | o

£V 19NNLUQeLW SNHaXLI0EOd] |

19

GostExpert.ru

https://GostExpert.ru/gost/gost-59115.4-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64697
https://gostexpert.ru/gost/gost-59115.4-2021?utm_source=pdf&utm_medium=64697&utm_term=page

2021

FOCT P 59115.4

— g Lo e | ve || @ | a]e |z % v 009

— ot o | o [ o | ez [oz ]| oec [ ve | ov | ov % Z

— oo Jor | oo |or | 2 | w | 2 | oz ]| ve | ez % v 05

— et [w | 2o [ e | 2z [sz] 6z [ e | se | wv % 1z

— 8 6 | v |a | v || 9 ||| s % v 008 062 9612 6HELX60
— os [or | or [ 9| e [ 62| oe [ ve | or | 63 %z

— v |ov | ee | 2z | e¢ | 2| oz | oz | 22 | 9 % v 05

— vw | 26| g¢ | oc | 8z |ec | 2 | 65 | 02 | 0L % 1z

— 9z |9z | 8 |9 | 8 |w2| ve | ve | ve | +e % v 008 Lib= €22 WXzl
— ee [or | o5 [ os | os [os | os [ os | os | os %1z

— ot o | 9 |9 | st | s | 9 |9 |8 | % 1y 01G

— ee |or | o5 | os | os [os | o5 | o5 | os | og % 1z

— ot o | 9 |9 | st | st | 9 |9 |s |8 % v 008

— ee |or | o5 | os | os [os | os | os | os | os %17

— oz |oz| oz |9 | 9 | e | € |9 || 2 % v 0S¥ Z662 $hzz WeZXO0l
— | s¢e [soe| o8z |09z | o'sz [svz| svz |0 |09z |02z % v 059

— | o'sz |sve| sez |oez | sez |0z | o'se |09z | 0'8z | S6C % v 009

— | g1z |oee| oee |sez| ove |06z | g9z | g8z | g6C | 0'te % v 095

— | g1z |oze| oez |sve | o9z |z | goe |oee |0 |0 % v 008

— | o'ce |ove| sse | sz | soe |sec| g8 | — | — | — % v 0sY 0252 00Z2 ZINBHILXED
— zz | vz | oe [ se | 9¢ [oe | o9¢ [ oe [ oe | o¢ % 1z

— 6L |1z | sz | s | ec |ee | e | ec | ee | €¢ % v 009

— ze |ee| ze [ ee | 2z [ ve | ge [ ge [ ge | se %4z

— i || 12 || @ | ze| e | e | ze | 2 % v 05 0152 9612 ENLLHYLX80
— 89 |8 | 89 [ 8 | 89 [ 89 [ 8 [ 89 [ 89 [ 89 % 1Z

— 2 |k | 2 e | B | &) g | B | e | & % v 055 Ere= 9612 9OLINZXO0L
— 89 |8 | 89 [ 8 | 89 [ 89 [ 8 [ 89 [ 89 [ 89 %1z

— ot o | 9 | o | 9 |o | 9 |9 |o |9 % v 008 Ere= 9612 9OLNZXO0L

0t€ ootz ]eor [s0re] w0 [core| 0t [ore] o [ oe | o oomuoo oo._ww_mﬁma cun oty | PN Ty | | esemn

h ‘Bwadg

£V 19hnugew anHaxLopod] |

o
(&)

GostExpert.ru

https://GostExpert.ru/gost/gost-59115.4-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64697
https://gostexpert.ru/gost/gost-59115.4-2021?utm_source=pdf&utm_medium=64697&utm_term=page

2021

FOCT P 59115.4

— vl | st — 8l — iz | — — 1= | = % ‘v 0SS

— v, | SL — 1L — 08 -— — | =1 - % )7

— §i | isi — L1 — | 81 — e % v 00S 0052 05€2 9ONBX0}
— s | 25| 09 |ge9| 29 |g69| seL | sL | sL | 6L % ‘1Z

— g 9 g2 8 6 0L 0L oL | 1 | 1 % v 0SS

— e9 | ¥ | s9 |s99| 59 | 69 | 69 69 | 69 | 1z % 17

— 6 8 8 8 g'o 9 9 L | g8 | o % v 005

— g9 | 9| 99 9 | 59 | s9 | 99 g9 | s9 | g9 % ‘1z

— 8 8 8 8 ‘9 9 9 L | g8 | o % v 0S¥ ¥8.2 9992 dLLOLINLXO0Z
Gl 1 | ez | se s | oL | oz | oz oo | oz | oz %1z 009—05¥ 086 0z gOINHZ L X L0
— — |z — vz 5z 9z — 6z | — | 1e %1z

— — |sv| — |9z | o¢ |ev| — |e2]| — |22 % ¥ 08 L-gv0
1S s | s | 25 | 28 | &8 | o8 16 | 25 | 15 % Z 0S¢

X% w1 L Ly Ly Ly X% wo | o | %1z 051

¥4 gz |\ | o@ 6z | sz | 58 | =2 gz | 8z | 58 %"z 0z WZ- 1L
9 v9 | vo | 9 v9 | ¥9 | ¥9 | ¥9 va | v9 | vo %1z 0S¢

6S 65 | 65 | 65 65 | 65 | 65 | 65 65 | 65 | 65 % "1Z 052

28 zg |z | @&s e | 88 | 28 | s zs | zg | zs %z 051

0g oc | oe | oe oc | oe | oe | ot oc | oe | oe %1z 0Z ge-10
— — | = - — — | =] = e e %1z

— b g ) ol zZl Gl 8l 1z | ez | 92 % ¥ 0SP 06+= £ze% VINH9L
— e | ee | ev w | os | es | og 65 | 29 | 2o % ‘1z

— 6% | 6y | 6¥ 6v | 6v | 05 | o0S 15 | zs | €5 % ‘¥ 005

— 9¢ | 8e | ev o | 0s | ¥ | ZS 09 | ¥9 | 29 % 1Z

— gz | oe | ve £ | ov | ev | ov | e | 15 | ¥S % ‘¥ 0SP

— vw | ov | ev g | 28 |28 | 2= gy | ov | v %1z

— ze e | og £ | 8e | £ | ot ve | ze | 62 % v 00¥ FAN S¥z= 02160
— 6 | € 9l ez | ze | ez | ve | 1e | ee %1z

el pelola o loolo 010 o | o | ooy | g | o,

£V 19NNLUQeLW SNHaXLI0EOd] |

21

GostExpert.ru

https://GostExpert.ru/gost/gost-59115.4-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64697
https://gostexpert.ru/gost/gost-59115.4-2021?utm_source=pdf&utm_medium=64697&utm_term=page

2021

FOCT P 59115.4

= 801 A yA4" 691 861 8ce 19z 98¢ 60€ lee 00s 06¥< ¥6¢=< LUPINX0Z
— 06 901 FASY" €91 e gee 192 6.¢ 10} 60€ 00s b= G¥e< LIAX02
— 16 801 6El 991 6le 6ET 29¢ g9¢ 962 Gle 00s Liv= gee= XWZL
- 96 14" ) 4" il 80¢ (X1 8.¢ 86¢ cce 0ee 00s b= gee= XS
- GGl £8 ¥6 2oL €Ll Gzl B6EL GGl 111 €61 00§
— 6Cl 9cl gs1 €Ll €61 102 9¢e oee cre 96¢ 0S¥
— 62l el €91 18l 90¢ 6le 6¢c vee 9ve 9s6¢ 00t eve= 961= b LINEX0!
- 6. 68 oLl €el 29l L6l lee 15¢ 6.¢C ¥6¢ 00s LGH= gG6¢<
- 66 0Ll gel 29l 66} lee §9¢ 60€ €ce 8€€ 00s BESG £ve= NEgXel
= 6. 98 L0} 9Ll g1 L9l 181 60¢ LEZ Gse 0LS
— 98 ¥6 Ol 9zl 514" Zn" ¥0¢ lee 0s¢ Gse 00§
- 617l 1Sl 081 ¥0¢ 6le jford (3°14 99¢ A4 96¢ 0S¥ z6€=3 G¥ve< NZXO0lL
obefaorz] cor [vore| o [ore]| o0 [0re]00 | 0e [ 00 e " o _ ,
- omads 0, ‘(jedAtedauna] BUN o eLN 1o egeULD ‘UUeLd exde|y
eI .Eh_m M100HhodU MOHALBLULT gouaTadU BUHShEHE BIGHIALBWUHUIN — Gy BTNUL QR |
€42 + (o)L = ()1 suAndodh ou solssuUBTaduo xeHuaqUs) 8 edAtedsuns)
9l 9l 9l T4 Sy 0s % mN
ol o] ol 0c oc 0¢ % m( 009
vl ) vl o€ s¢ S % ‘12 —
Q Q o] el al 0z %, ..M_q. 0€g W |-yQf wideas nogolAt noHkAd sUT 19T7od LisLe
e ] = e o | moowemommy | gedeuney neso exdery
h ‘Bweadg X
gourendalein X1I9HROdEED MMHEXAIEH WOND2RMLELD WOHALRLUUT ndu BUHSXAD M BUHOHUUTA 0JOHAUSLMI0H1I0 BUHOREHE auHTad) — 'y BNMUUQE |
€12 + (D)1 = ()L suAwdodp ou BolaBLeTadUO XeHWaduey 8 edALtedauns] (|
—_ €8 | €8 — £8 _ 98 —_ | = | = % 5z
— €l Gl — 0z —_ ve = | =1 % ‘v 009
— 18 Z8 — ¥8 — 98 — — — % .L“_N 0052 06¢e=< 9PINGX0)
0t€ ooz |0 [s0re]sor [core| o [ore] w0 [ oe | on | oommmon | o ediied s | el 2oy —
T— mwinondaniedey -auwa ] BUNW ‘oz & 0z ‘nurelo exdepy

£V 19hNLgeL 8NHERHON(O)

(4]
(o]

GostExpert.ru

https://GostExpert.ru/gost/gost-59115.4-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64697
https://gostexpert.ru/gost/gost-59115.4-2021?utm_source=pdf&utm_medium=64697&utm_term=page

2021

FOCT P 59115.4

= Il gal £81 ziz 17z Zve | 2S¢ | 6.2 | 6.2 | B.C 005
— €1z 0ze eord 152 g9z 6.2 | 6.2 | 642 | 62 | 6.2 (0]+17 0lG= 90z= SNLLHILX80
— 9l 98 201 62l ¥S1 8.l oz | eeT | g9z | zez 009 (9%~ 11 HodLxave)
— 6Ll LEL €51 8.l 90¢ 0¢z | g€z | s8T | 608 | eg€ 0SS BUHSHWTO00
= S 981 90z 44 e ¥9z | 8z | v0€ | Sge | 8ve 005 ei9Hdesao 99
— 0gz ore 552 v.Z ¥62 vle | eve | 0se | 6Se | 69¢ 0S¥ 0zZs= 002z M ZINBHY L XE0
— 1zl zel orl z91 9/l 661 zoz | 9oz | 602 | (g2 005 L6tz 912z ULEWZLH8ILXZ
0L €L 18 g6 8Ll ovl 29l 08l 16l | €Lz | 9gg 009

€01 S0l zhl 8zl ISL 9/l 661 lzz | 9gz | 0sz | s9z 055
= ovlk ¥l 691 161 €Lz 9tz | vz | osz | v9T | eBl2 005 L1ZLHBLXT )
— 9ez 0se 6.2 | 6.2 6.2 6.2 | 6.2 | 642 | 6.2 | 6.2 0S¥ 62562 912z L0LH8LXZ)
— z9 0L 12 88 QoL Gzl LGl | 041 168l | 202 009
— 18 06 801 Pl 951 ¥8l 002 gz | 822 | e¥¢ 0SS
= orl LG z81 161 €Lz cez | vz | osz | s9z | 18z 005 06%2 9612 LOLH8LX80
— 15 9 Gl 68 wil Gzl oL | #21L | €61 | 002 009
— z6 001 1N 8zl 051 8Ll 90z | 8L | seg | zve 055 BH8LXZL
— gel 54 251 6.1 261 vlz | 9g¢ | 0Sz | ZSZ | LiT 005 6H81X0L
= /81 961 8lz | 9tz 052 95z | 042 Lz | vz | e 0S¥ 06%= 9612 BHS1X60
= 0L1 761 e]ord 12 £0€ GZe | Se€ | Zve | 9ve | 0se oSy
— 95z 08¢ ¥0€ | 9g€ ¥5€ 9/¢ | ¢8¢ | et | T6E | TBE oof 06+2 £z¢ez VINHI9)
— — Gzl 651 16l Lz vwg | ¥ee | ¥S€ | Zlv | Ovp 005 9¢/2 066 DINLXSZ
— 8Ll 9zl 144! ¥S1 €Ll ¥81 L0z | €Lz | ozz | zee 005 06%= ¥lez UbLINLXS)
zl z8 g6 — 2L = £91 = 061 = = 0SS

0Ll gll Szl Pl PGl €Ll 81 L0z | €Lz | ozz | 2eT 005

891 GLL z8l — oLz — 052 — G6T — — (0]+17 06%2 v1Lez e ®LNLXS)
z9 02 08 = 501 — gel . 091 . — 0SS
86 001 201 9clL 851 061 ¥0Z | ¢z | 98¢ | 0z | 8sc 005

el 9¢l £l 991 6.1 961 (¥4 lzz | 9¢2 | 0sz | ese oSy RA V12 (zPNIXTL

0L - € 0L -¢ g0l y0L - € w0l ¢0lL - € 0t 0L - € z01 0g 1] ) o~ z'0d )
ineda D, '(jedAtedauna BN o eln i) egeuud ‘uueLd exdepy

GV 19NNUQBLW SNHAXLI0EOd] |

23

GostExpert.ru

https://GostExpert.ru/gost/gost-59115.4-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64697
https://gostexpert.ru/gost/gost-59115.4-2021?utm_source=pdf&utm_medium=64697&utm_term=page

2021

FOCT P 59115.4

= 7AS 68¢€ YeY 651 9.5 969 909 819 8¢9 €99 00§ G8.< ¢6E= dOIL9WIEHIL X
— | o8 [ e | o0 [ 8 | ezt [ evt | st | ez | 88 | 90z 0sg oINZEZIX)
— | sz [ er | ovt [ 1ov | ez [ 881 | voz | szz | zve | oz 005 8852 z6€2 ONZEZHXO}
— | ozv [ zer | o1z | sez | e9z | 98z | zie | 9se | oot | vee 055
= cle 88¢ Le [A%S A 6.€ SOy 8¢y ¥sy | 8Ly 00§
— | soe | o8e | sov | zev | osv | ov | o6y | zis | szs | ovs ost
— | s | vor | 96 | zis | szs | vvs | zes | 09s | v9s | s9g ooy

— | zes | oes | zvs | zes | 9ss | o9s | ses | 95 | ves | zes 0se v8.2 9992 dLLOLINLXO0Z
4] gs €9 9. 06 01 vel vl 191 €81 04 009

ob | eor | o | wer | 1sk | w21 [ o6 | wz | zez | esz | sz 085

89k | b1 | 98k | 90z | szz | Lvz | 89z | zez | vie | lze | eee 005

gse | 1oe | 99e | oze | ise | s8e | wee | tov | lov | viv | 12y osy 0852 0zh= IOINHZXL0
= — | oz | sez | sse | voe | eve | eve | zze | zie | zie 05§

— — 8E 8E Ley Ly LEY LEY (3747 8747 847 00§ 6EG< 9le= 9ENCEH L EXED
- 69 €L 88 86 801 8Ll LEL Lyl 9Ll 9.1 055

—_ 86 | 8oL | 8w | Zeb | s | ozb | 90z | 9iz | ssz | sse 005

— | 290 | 921 | 98 | 98 | 961 | 9iz | wez | coe | eve | ese osy 6£52 z1€2 WZHZLXS0
= LS g9 ¥'08 8'G6 Gl €El €61 Vil V61 vie 0S¥

— | o | ser | evs |on | ze | 2z | zee | eve | e | 6l2 ooy 28z Spez 02160
— | eor |z | ezt | wsk | 221 | esr | 1zz | 9ez | osz | soz 055 0252 9612 99YHOZX90
— | evr | 85t | €8t | sz | 62z | osz | s9z | 98z [ ioe | sie 009

= L0¢ ¢ £ve cle voe ece eve 8G¢E 98¢ £6€ 0G5S

— | 9ez | osz | Loe | eze | ose | goe | o9se | Lov | eey | sov 005

— | 9e | 1oy | siw | vy | sov | sov | sov | sov | sov | sov osy 9.2 z6¢€2 185EHX
— | ss | zo | sec | v | oob | v | w21 |eel [ zsb | sol 009

- 08 88 16 0Ll L2l cel Lyl 9l 9.1 L6l 0499 0lg=< 961< 1ZWELHLLXOL
= 12 | o8 e [ or | ou | vzr | svb | oo | szL | 96l 009

— | o | ver | b |09k | oz4 | s8L | seb | 90z | lez | ose 05§

b€ feorz] cor [sore| o [eore]| 00 [arg] 0 | 0e [ 00 _ B o _
yre— 0, ‘(jedAiedsuna | BLIN eLInN =l egeuud ‘uuelo exde|y

G’y 19hnugew anHaxXLoEOod] |

<
(&N}

GostExpert.ru

https://GostExpert.ru/gost/gost-59115.4-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64697
https://gostexpert.ru/gost/gost-59115.4-2021?utm_source=pdf&utm_medium=64697&utm_term=page

2021

FOCT P 59115.4

BN 0G = cmmm ‘BN 68 = cm_mw__ ‘BUIN vl = omﬂm ‘h ¢0| - G SEEQ WOHHBWSdE BH BUHBhEHE 819WaAduEoHI0d] | (¢
‘BUW £F = om:mm ‘BN 98 = o%mw__ ‘BLIN €21 = omﬂw__ 'h g01 -G 9EBQ MOHHBWSME BH BMHOhEHE di9naAdueoHiod] ] (,
€22 + (2.0 = (1)L euhAwdodh ou BolresUsaduo xeHnadusy 8 edAtedsuna] (|
— 19 S9 — Z8 = LOL = el T 4 009
— 86 0l — 143 — 6¥1 — €Ll — 861 05§
— sl 661 = 8l - 60¢ — 9€¢ — £9¢ 006G 00G=< 0Ge=< qONEX0L
— 9. 18 — 86 = 8Ll — Ll — 191 009
= Sl Ll — Syl = cll — c0¢ — 9ee 05§
— 921 G81 — 9le - LGC — 06¢ — 0ee 00S 009< 0G¥= 9PNGXO0L
— 18 68 16 LLL acl el Lyl 29l L1l 6l 066 016=< 961< LLHS XS0
— LLL 8Ll el LSl 291 Ll 88l 661 14%4 8¢¢ 00§ Lvv= 151z 0LH8LXY0
= = = = = = Lee 9ve 99¢ ¥6¢ vee 009
— — — — = = 6.¢ 60¢ (A PA%RS PGe 0SS 0¥s=< Sve= 9ENSGIHILXE0
g0l - g0l - 0l $0L - € yOl ¢0L - € <0l 0L - € z01 0€ (0] . i p— .
ineda D, '(jedAtedauna BN o eln i) egeuud ‘uueLd exdepy

GV 19NNUQRW SNHBRHONO

25

GostExpert.ru

https://GostExpert.ru/gost/gost-59115.4-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64697
https://gostexpert.ru/gost/gost-59115.4-2021?utm_source=pdf&utm_medium=64697&utm_term=page

FOCT P 59115.4—2021

Mpunoxenune b
(cnpaBo4Hoe)

N30xXpoHHLIE KpUBbLIE AedopMUpOBaHUA
B.1 W30xpoHHbie KpuBbiE AehOpMUPOBaHUA B KOOpPAMHATaX HanpsxeHwe—aedopmauma (6—e) CTPoAT No napame-

Tpy t Ha anuTensHocTy 10, 30, 102, 3:102, 103, 3 - 103, 104, 3 - 104,105, 2 - 105, 5 - 105y,
B.2 M3oxpoHHbie KprBbie AethopMUMPOBaHUA BbIMUCNAIOT cornacHo opmMyne

(o) =g, + g, + e (B.1)
roe £, — Ynpyras 4acTe AedopMauui;
€, — MnacTudeckas 4acTe Aedopmaumy;

g, — Aedopmaums Nonsy4ectu.
Ynpyras YyacTb gedopMaumnn onpedenaerca no opmyne

o)
€ = E—T, (B.2)

roe ET — mogyne FOHra, MMMa.
Mnactuyeckan 4Yacte gedopmauunn npegctaBnsaet cobon pasHuuy mMexay nonHon gedopmMauMen npu ynpyro-nna-
CTUYECKOM HarpyeHuu P 1 ynpyron vacTteto gedopmaLin g,

gp = £°P — g% (B.3)
MnacTtuyeckyto vacTe aedopmavim €, PEKOMEH[IYeTCS OMPEensTy COTNAacHO BbipakeHMio
c= Ap . sgp, (B.4)
roe Ap, n,— KoadhhuMeHThl MaTepuana.

Hedopmauuio Nonay4ecTn £, ONPeaensiioT 13 3aBUCUMOCTI ANs CKOPOCTW nonayyectu €, 1/u:

nE
a, (i] el npue, <¢’
o
g=| >0 , (.5)

e
c .
bl—| npue,>¢
%o

roe oy = 100 MMa;
¢ — pedopmMmauns nepexoga oT NepBoOM KO BTOPOW CTaguuM Nonay4yecTy;

a, b, m_, n, — koapdrLUMeHTs!, onpedensemsle METOAOM HaUMEeHbLIMX KBaapaToB nyTem 06paboTku nepBryHbIX
KPMBBIX MON3y4yecTy (B KoopauHaTax «e—i»).

,D,ecbopmau,wn non3y4vyecTn onpegendaeTca M3 3aBUCMMOCTHA

G ne 1-mc
(1mc)»ac(d—] 't npue, <¢’
g = 4 ; (6.6)
G

nC
b(—] (t-t)+e"  npueg,>¢
%o

roe t — Bpewms, Y;
t' — Bpewms, cooTBeTCTBYHOLWEE AedopMaun €',

[edopmaumio €', COOTBETCTBYIOLWYIO Nepexody OT MEPBOM CTaauM NOM3y4ecTu KO BTOPOMW CTaauW, Momy4aroT Mo
NepPBUYHBLIM KPUBLIM MON3y4ecTu.

PaccmaTtpuBatoTca TEKYLWMIA 1M NOCNEAYLWWA BPpeMEHHbIE MHTepBanbl, HayuHasa ¢ 0 4 wupuHon 500 4 ¢ warom B
100 4. MpaHwWubl i-ro BpeMeHHoro uHTepeana B Yacax [0 + /- 100, 500 + i - 100], rae i =0, 1, 2... . Ha Tekywem (i-m) n
nocneayowem (i + 1) BpeMeHHbIX MHTEPBanax MeTo40M HauMeHbLUMX KBa4paToB annpoKCMMUPYETCH 3aBUCMMOCTb e—t
TNMHENHLIMU DYHKLMAMM, MO KOTOPLIM OMPENENsTCA CKOPOCTU NON3y4ecTn ANg TEKYLLEro 1 MNOCNeayoLero BpeMeHHbIX
VHTEpBaroB.

3a Havarno BTOpOW cTaguu NonsyyecTy NPMHUMAETCH NeBas rpaHunLa nocneaywero uHTepeana (no gedopmauu-
AM) NpY yCnoBuW, 4To abcontoTHas pasHULA CKoOpoCTeR NOMN3y4YecT MEXOY ABYMS COCEQHUMWU MHTEpPBANamMu COCTaBnseT
MeHee 5 %.
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B.3 Mpwn pacyeTax B YCNOBUAX 0BMYyYEHUs XPOMO-HUKENEBLIX CTanei aycTEHUTHOrO Knacca cpopMyrna CKOpOCTM
MON3y4ecTn €45, NPUHUMAETCH B BUAOE

€opn = & (14 k- @), (6.7)

roe k—i»ex (—Q )
8 TLRTY

. = 4,26 - 10° cHalrop;

Q=775 10% Dx/morb;

R =8,314 0x/(K - monb);

T — abcontoTHasa Temnepatypa obnydeHus (McnbitaHui), K;
® — ckopocTb Habopa noepexaatoLLlen 4o3bl, cHa/rod,.

B.4 MNpwn OTCYTCTBUM 3KCNEPUMEHTANBHbBIX OaHHBIX UMW OdHHBLIX B HACTOALLEM CTaHgapTe OOMyCKaeTcsa NpoBoauTh
3KCTPaNoNALMIO M3OXPOHHEIX KpUBbIX. DKCTPaNoNsALMIO M30XPOHHBLIX KDUBBLIX Ha BpeMeHHyto 6asy 5 - 10° u ana sagaHHoi
gechopmauumn € NpoBOAAT No dopmyne

0,05 2210° 5

(5.8)
G110°

Fs405 = 210°%
rA€ Gx.105 Oz.10% Oq.1g8 — 3HAYEHWUA HaNpsiKeHW Npyu 3afaHHOM ypoBHE AedopMaLumn Ha BpeMeHHbIX Hasax S - 109,
2-10%°u 1 - 105 4 COOTBETCTBEHHO.
[Mpw oTCYTCTBUM AaHHbBIX B HACTOSALLEM CTaHA4apTe WK 3KCNepUMeHTanbHbIX aHHbIX B KAYECTBE U30XPOHHOW KpK-
BOI Ha BpemeHHON 6a3e 3 - 105 4 crniegyeT NPUHUMATL M3OXPOHHYIO KPUBYIO, SKCTPANONUPOBaHHYIO Ha BpeMeHHyIo Basy
51054
Mpw NpoBeAeHW IKCTPaNoNALMK A0MKHO BbINONHATLCH YCroBue

5405 < RL(t=5- 108 ). (5.9)

B.5 Ha pucyHkax b.1—b.17 npuBeaeHbl M30XPOHHLIE KpKBble 4eOpPMUPOBaHNUA.

S I T S prmnmes T i I I Tt i 1
! : ! : ! ! ! ! ! 4
) NSRS SURSRUR SOMUR SRRIRE TS WO SURONN S - LT
e — L s
: ! : ' : ' : ; : L 10°
250 §------ r aame iy i it e e r e
| i I | ; 1 : i ] 3103
B R I e el
m 200 S e & D e e T & gt T AL R I A2 [ P U R TR | et b
E ! ! ! ' L 10
= ’ I : : 1 : : - I i
<} 1 . 1 : q 1 : : )_JI 3104
e 7 B e b e RS
1 1 1 1 1 1 1 sl 105
1 [] 1 1 2 ] 1 1 5
100 1 po - ot i ameer eI =S e s B 210
; ! : ] ! ! ! ! !
1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
50 --:- ------ LI L I L Lo | B N :
: ! : : : : : : : :
1 1 1 1 1 1 1 1 1 1
! ! ! ! : : : : : :
04 : : : ; ; : ; : ; i
0,0 0,2 04 0.6 0,8 1,0 1.2 14 1.6 1.8 2,0

g, %
a) Mpu T = 773 K (500 °C)

PuncyHok B.1 — M3oxpoHHble KprBble gedopmMupoBaHua ctanei mapok 15XM n 12XM
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5.6 Ona ctanei mapok 07X12HM®E (cm. pucyHok B.17), 08X16H11M3 (cm. pucyHok B.9), 09X18H9 (cm. pucy-
Hok B.5) npu nocTpoeHum W3oXpPOoHHBIX KPMBLIX MO ypaBHeHuo (B.6) ncnonb3oBaHbl KO3 UUMEHTEI, NPYBEAEHHbLIE B

Tabnuue B.1. MNpegenbl NponopuUMOHanbLHOCTH 3TUX KPMBLIX NpuBeaeHs! B Tabnvue b.2.

Tabnuya B.1— KoadhduumeHntel ypaBHeHuna (b.6) ona ctanent mapok 07X12HM®E (cm. pucyHok B.17), 08X16H11M3
(cm. pucyHok B.9), 09X18H9 (cm. pucyHok B.5)

T.°C m, a. b n. ', M/m
Cranb mapku 07X12HMOB

500 -2,29 1,30 - 10718 2,07 - 10713 12,4 0,040

550 -2,07 1,60 - 10712 1,25- 107 9,95 0,040

600 -1,87 6,88 - 10-10 2,83-10~7 7,68 0,040
Crane mapku 08X16H11M3

500 -1,50 7,35 10-14 1,86 - 10~ 13,8 0,025

550 -1,10 1,34 - 10711 6,12 - 10-10 12,5 0,031

600 -0,65 1,20 - 108 8,76 - 1078 1,2 0,047

Ctanb mapkun 09X18H9

500 -1,50 4,82-10-13 6,26 - 10~ 13,5 0,039

550 -1,35 8,77 - 10710 4401078 10,2 0,055

600 -0,63 5,0 1077 2,67 106 8,20 0,070

Tabnuuya b.2 — [Npegensl nponopunoHaneHOcTK (B MIMa) M30XpoHHLIX KpuBbIX Ansa ctanerd Mapok 07X12HMObE
(cm. pucyHok B.17), 08X16H11M3 (cm. pucyHok B.9), 09X18H9 (cm. pucyHok B.5)

GostExpert.ru
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Mapka ctanu, T °C Bpems, 4
chnaga 10 30 102 | 3-102 | 103 [ 3.10% | 10 | 3-10% | 105 | 2-105 | 5105
07X12HMDB 500 126 111 98 87 76 67 59 52 46 42 38
550 51 44 37 31 26 22 19 16 13 13 1
600 19 15 12 9 7 6 B 4 3 2 2
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OkoH4aHue mabnuusi b.2

Mapka ctanu, T ec Bpewms, 4
Chl ' 10 30 102 [ 3-102 | 108 [ 3-10% | 104 | 3-10% | 105 |2-105 | 5-105

08X16H11M3 500 125 113 102 92 83 75 68 61 55 52 48
550 13 102 91 82 73 65 59 52 47 44 40
600 80 71 63 55 50 44 39 34 32 29 50
09X18H9 500 106 96 86 78 70 63 57 51 46 43 40
550 55 47 41 35 30 26 23 20 17 15 14
600 54 45 38 32 27 23 19 16 13 12 10

B.7 [ins amomuHueBbix cnnasos mapku CAB-1 gonyckaeTca ncnonb3oBaHWe N30XPOHHBIX KPMBBIX, MOCTPOEHHBIX MO
ypaBHeHuwo (B.6) ¢ koadduumneHTamu, npusegeHHbIMK B Tabnuue b.3. Takke gaHHble KO3UUMEHTLI OMNYCKaeTcs UC-
MornbL30BaTh NPY pacyeTe HanpsKeHHo-0edOpPMUPOBAHHOMO COCTOSHUS C YYETOM MOM3y4YecT KOHCTPYKLWIA, W3rOTOBMEH-
HbIX 13 antMUHWEBBLIX cnnaeoB Mapku CAB-1. Mpu HanpsKeHUAX HUXKE 3HAYEHUIA, NpUBeaeHHbIX B Tabnunue b.3, ckopocTb
Monay4ecTy NPUHUMAETCS NMOCTOAHHON.

Tabnuya B.3 — KoadpduumeHTtel ypasHeHus B.3 ana cnnaesa CAB-1

1.°C YpoBeHb HanpsKeHun £, 14 b, 14 n,
c < 80 MlMa 1,0-10°6 — —
100
c > 80 MMMa — 50-106 6,2
c <50 MlMa 2,0-10°6 e —
200
o > 50 MlMa — 56-10° 6,2

B.8 [Ina onpenenexnvsa npegena nponopuuoHansHOCTH Rge MO W30XPOHHBLIM KPWBbLIM UCMONB3YETCA NPYBELEHHANA
HUKe npolenypa.
3a npegen NponopunoHansHOCTH CcriegdyeT NPUHMMaTE Haubonbluee HanpAXKeHne, NPy KOTOPOM eLLE BbINOSHAETCA
yCrnosue
SE, <15- . :
do ET
[padhnyeckan nHTepnpeTaunsa MeToda npueeaeHa Ha pucyHke 5.18.
B kadecTBe nNpubNMKEHHONW OLEHKM npenena NponopLMOHansHOCTU MOXHO MCMONb30BaTh HaMNpsKeHWe COOTBET-
CTBYIOLLEE OCTAaTOYHON nnactuyeckon aechopmauimu, paeHon 0,01 % (cM. pucyHok B.18).
5.9 MpubnuKeHHY OLEHKY penakcaluy HanpsXXeHWn ana ctanein, npueeaeHHbIX B NPUNOXeHU A, NpoBogAaT no
3aBMCUMOCTHU

(5.10)

1
G(f):ﬁo(”(nc*1)<ET~03”'1'b-t)1*"c. (B.11)
rae 6y — HanpseHWe B HAYanbHBIA MOMEHT BPEMEHMU;

b, n, — xoadPULMEHTbI ypaBHEHUA BTOPOW CTAAUM NON3y4ecTy B ypasHeHun (B5.6).

PenakcaunoHHylo CTOWKOCTb (OCTATOYHOE HamnpsbkeHue) Wnunek 1 wanb onpefenslT B COOTBETCTBUM C
OCT 20700—75 (npunoxenue 4). Ona wnunek n wanbd mn3 ctann mapkn 20X1M1P1TP penakcaynmoHHas CTOMKOCTb
(ocTaTouHoe HanpaxeHue) NpueedeHa B Tabnuue 5.4.
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Pucyrok b.18 — OnpegeneHue npegena nponopumoHansHOCTH

Hedopmaums, %

Tabnuya b.4 — PenakcaunoHHasi CTOMKOCTb AeTanei u3 cranu mapku 20X1M1e1TP

Bpems HarpyxeHns, 4
e & G pwo: MMNa 100 1000 3000 5000 8000 10000
OcratoqHble HanpsxeHws o, MM

450 2455 210,8 203,0 199,1 197,1 193,2 190,3
294,2 253,0 2452 238,3 233,4 2314 2275
343,2 292,2 2824 275,6 269,7 266,7 264.8

500 2452 198,1 189,3 182,4 178,5 172,6 170,6
294,2 238,3 223,6 220,7 214.8 208,9 203,0
343,2 276,5 256,9 2471 2442 238,3 237,3

565 196,1 191,2 129,4 113,8 109,8 103,0 101,0
2452 174,6 147 1 132,4 121,6 113,8 108,9
294,2 194,2 171,6 152,0 140,2 130,4 —
343,2 219,7 187,9 164,8 — _
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MpunoxeHune B
(cnpaBo4Hoe)

BrnusHue obny4yeHUs Ha ANUTENbHYK NpPoYHOCTL cTanein mapok 09X18H9, 10X18H9, 12X18H9
n 08X16H11M3

B.1 KpuBbie gnuTenbHOW NPOYHOCTU B KOOpAUHATaX «nNpeaen AnNMTenbHOW NPOYHOCTU — BpeMs
A0 paspylueHusa»

B.1.1 KpuBble gnuTtensHOW NMPOYHOCTM B KOOpAMHATaX «npegen ONUTENbHOW NpoYHOCTM RE” — Bpems Jo pas-
pyLweHus f» UCMonb3yloTcA NPy BbIGOpe OCHOBHBLIX pa3MepoB 3fieMeHTa (KOMMOHEHTa) KOHCTPYKUMKM. 3aBUCHMOCTM MU-
HUManbHbIX 3HAYEHWA NpeaenoB ANMUTENbHOW NPOYHOCTU Rfm, Mra, gna pasnuuHbix Temnepatyp T, °C, onuceiBaloTca
criegytowmm ypaBHeEHUEM:

lg(t) =ag + [(T+273)-T,] - [by + b, igRrTm + by (Ingm)z], (B.1)
rae ag, by, by, b, — KOHCTaHTbI, 3aBUCALLME OT MapKU CTanu u CKopocTel Habopa NoBpexaatolei 403k, MPUBEAEHb! B
Tatbnuuax B.1 n B.2;
T, — napameTp; Ana ctanew, npueeaeHHsix B Tabnuue A.1 — T, = 0.

B.1.2 3HaueHWs KOHCTaHT ag, by, by, b, ANSA paanuyHbIX CKOpocTel Habopa nospexaatolen 0oabl @ npuseaeHsl B
Tabnvuyax B.1 (ctanu mapok 09X18H9, 10X18H9, 12X18H9) v B.2 (ctane mapku 08X16H11M3).

B.1.3 KpuBble MUHMMambHbLIX 3HA4YeHWUIA NPeAenoB ANUTENbHOW NPOYHOCTH Rfm ana temnepatyp 500 °C, 550 °C
1 600 °C v ckopocTen Habopa noepexparowmx 0o3 ®© ot 0 go 1,43 cHalrod npvBeAeHsl Ha pucyHkax B.1 (ctanu mapok
09X18H9, 10X18H9, 12X18H9) n B.2 (ctane mapku 08X16H11M3).

Ta6nuua B.1-— 3HadeHua KoHCTaHT ag, by, by, b, Ana cranein mapok 09X18H9, 10X18H9, 12X18H9

CkopocTb Habopa nospexaatoLlen » b K b
nosbl @, cHalrog 0 0 1 2
0 26,54 —-0,05063 0,033730 -0,010760
1,43-1072 22,00 —-0,03623 0,023570 —0,008045
2,86-102 20,50 -0,03079 0,019390 -0,006916
75 A2 18,86 —-0,02488 0,014790 —-0,005691
1,43 - 1071 17,98 -0,02084 0,011270 —-0,004756
2,86 - 101 17,43 —0,01783 0,008385 —-0,003984
7,15 - 10" 17,07 -0,01497 0,005233 -0,003133
1,43 16,97 -0,01336 0,003207 -0,002583
Tabnunua B.2 — 3Had4eHuna KOHCTaHT &g, by, by, bo Ana cranu mapku 08X16H11M3

CKopr:xmj:l Eigogécn:;?g;mammew ay by by b,

0 27,20 -0,06128 0,044030 -0,013220
1,43 - 1072 21,99 —0,04088 0,028990 —-0,009387
2,86-1072 20,38 —-0,03552 0,025200 —-0,008407
7,15- 1072 18,34 -0,02850 0,020110 —-0,007095
1,43 - 107" 16,99 —-0,02309 0,015940 —-0,006034
2,86 - 101 15,91 -0,01915 0,012900 —-0,005262
7,15 - 10" 14,97 -0,01340 0,007621 —-0,003896
1,43 14,42 -0,01071 0,005070 —-0,003221
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Bpems Ao paapylUeHWs, Y
B) Mpu T =600 °C

1 — ncxoaHoe coctosiHue;, 2 — ® = 1,43 - 1072 cHalrog; 3 — @ = 2,86 - 1072 cHalron; 4 — ®@ = 7,15 - 1072 cHalron;
5—®=1,43-10"1cHalron; 6 — ® =2,86 - 10~ cHalron; 7— ® = 7,15 - 107" cHalroa; 8 — & = 1,43 cHalrog

PwucyHok B.2, nuct 2

B.2 MUHUMarnbHbIE 3HAYEHUSA UCTUHHBLIX HANPSAXeHWA NPU pa3pbiBe NPU SMMTENbEHOM CTATUMECKOM
HarpyxeHuu

B.2.1 MIcTUHHbIE HaNpsXKeHWA NPU paspbiBe NPy OJIMTENbHOM CTaTUYECKOM HarpyKeHuu RE MCMONb3YHTCA NPW pac-
YeTe ANUTENLHOTO NOBPEXAEHUS. 3aBUCMMOCTI MUHUMATTBHBLIX 3HA4EHUI UCTUHHBIX HanpsbkeHin R] ans pasnuyHeix Tem-
nepatyp 7T (°C) on1ceiBaloTCA Creayrwnum ypaBHEHUEM

lg(t) = a, + [(T + 273) - T,] - [by + by IgRI+ b, <(IgR), (B.2)

roe t — Bpems 00 paspyLUeHus, Y;
ag, bD, b1, b2 — KOHCTaHThI, 3aBUCALLIME OT MapKX cTanu u ckopocter Habopa noBpexgaroLlei 403k6l;
T, — napametp; ons ctanei, npueedeHHbix B Tabnuue A1 — T, = 0.

B.2.2 3HaueHua KOHCTaHT a,, by, by, by ANA pasnuyHbIX CKOpocTeil Habopa nospexaaiilei 003kl ® NpuBeeHsl B
Tabnuuax B.3 (ctanu mapok 09X18H9, 10X18H9, 12X18H9) u B.4 (ctans mapku 08X16H11M3).

B.2.3 KpuBble MWHUMAnNbLHBIX 3HAYEHUA UCTUHHBIX HaNpsKeHUA Rz ans temneparyp 500 °C, 550 °C n 600 °C n
ckopocTen nospexgatowmx go3 © ot 0 go 1,43 cHal/rof npveefeHsl Ha pucyHkax B.3 (ctane mapok 09X18H9, 10X18H9,
12X18H9) u B.4 (ctans mapku 08X16H11M3).

Tabnuuya B.3 — 3HaueHWs KOHCTaHT ag, by, by, b, Ana ctanen mapok 09X18H9, 10X18H9, 12X18H9

CkopocTs Habopa noepexagatoLuen
noasl @, cHalrog, & by by b,
0 20,32 —-0,011670 —0,0020170 —0,0007454
1,43 - 1072 16,78 -0,009173 -0,0007445 -0,0010710
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OkoH4yaHue mabnuus! B.3

CkopocTb Habopa noepexgarLei & b b b
nosel P, cHal/rog 0 0 1 2
2,86 - 1072 16,20 -0,009749 +0,0004725 -0,0014070
715102 15,57 -0,008724 —-1,2390-10% -1,2636-10-3
1,43 - 107 15,13 —0,008459 —0,0001055 —0,0012820
2,86 10" 15,00 -0,008859 +0,0002550 -0,0014040
7,15 101 15,05 -0,009675 +0,0007063 -0,0015550
1,43 15,16 -0,009746 +0,0004144 —0,0015190
Tabnuuya B.4— 3HaueHns KOHCTAHT ag, by, by, b, Ans ctann mapku 08X16H11M3
CkopocTe Habopa noepexganLen
nosbl @, cHalron 9 bo by b,
0 20,32 -0,010800 —0,0012400 -0,001117
1,43-1072 16,07 —-0,006676 —0,0010000 -0,001153
2,86-10-2 15,33 —0,006445 —0,0005250 -0,001282
7,15:10-2 14,44 —-0,005678 —0,0005280 -0,001293
1,43.10~1 13,84 -0,004939 —0,0008283 -0,001226
2,86-107" 13,25 —-0,004742 -0,00061580 -0,001284
7,15-10-" 12,65 -0,004583 —-0,00056610 -0,001286
1,43 12,38 -0,005172 +0,00008691 -0,001468
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Mpunoxenue I
(cnpaBo4HoOe)

OnpepeneHve ANUTENLHOW NNAacTUMHOCTU U CpedHero 3Ha4eHUA UCTUHHOTO HaNpPAXEeHUA Npu
pazpbiBe NpU UCMNbITAaHUAX HA ANUTENBLHYK NPOYHOCTL ANA cTtanen mapok 09X18H9, 10X18H9,
12X18H9, 08X16H11M3 u 07X12HM®PB

.1 AnuTensHas nnacTM4HOCTb & §, MCNONb3yeTcst ANA NOCTPOEHNS KPUBBIX YCTANOCTU.

[2 3aBMcMMOCTb EI,. NpY pasnuyHbIX YPOBHAX Temnepatyp obnyveHns T - . CKOpPOCTEl MOBpeXAatollei [03bl
@® wn Be3 npeasapuTensHoro obnyyeHus nospexjalolwend Oo3oW And cranerd Mapok 09X18H9, 10X18H9, 10X18H9,
08X16H11M3 paccunTbiBaeTCA NO YPaBHEHMWIO

o )7
C B —
T @ 1(¢ ]
e =Cqy | —| - e 1
#=C [‘1’0] g (r1)
rae C;, Gy, Eq M E, — KO3 ULMEHTSI; NpUBeaeHs! B Tabnuue 1,
) — ckopocTb Habopa noepexaaioLlern ooael, cHalroa; 0,0143 < ® £ 1,43;

®, = 1 cHa/rog;
& — ckopocTb aecopmMauumu, 1/4; 105 < &g=1 1.
Ecnu © < 0,0143 cHa/roa, To npuHuMaetca © = 0,0143 cHa/roa.

Tabnuua 1 — 3HaveHun koaduumeHToB ypaBHeHua ([.1)

TG | Cyy C, | E, E,
Ctanb mapku 08X16H11M3
500 1,46 -2,16 - 10-1 2,31- 10" 8,09 - 103
550 1,22 -2,29- 10" 2,32 - 101 1,92 -10-3
600 1,09 -2,07 - 101 2,10 - 10-1 1,42 - 1073
Ctanu mapok 09X18H9, 10X18H9, 12X18H9
500 1,51 -2,97 - 107" 3,02 - 107 2,80-103
550 1,31 -2,40 - 10" 3,06 - 10~1 2,17 102
600 1,03 -2,74 - 101 2,71 - 101 8,75 103

"3 MNpw pa3nuyHbIX NpegBapuTenbHbIX NOBpexaatowmx Ao3ax D v 3agaHHON ckopocTu Habopa noepexgatollen
0036l @ 3aBUCUMOCTb a;t paccyMTLIBAETCH MO YPaBHEHWIO

M3
T D . M"[Dﬂ}
Eﬂ =K1 (D—] & 0 s (r2)
0
roe K1, Kz- M1 " M2 — KO3 MUMEHTLI; NpuBeaeHbl B Tabnuue I.2;

D — noepexpgatollasn gosa, cHa;
Dy =1 cHa;
107°<E<1 1.

Tabnuua 2 — 3Ha4eHun koadpuumeHToB ypaBHeHuA ([.2)

[nanasoH

T.°C @, cHalrog, Ky, u K, M, M, VisMeHBHUA D, oHa

Crane mapku 08X16H11M3

500 1,43 - 102 2,10 -9,01 102 2,29 - 10" +2,17 - 102 0,068 <D<0,68
1,43 - 10" 1,11 -2,23 - 10" 2,09 - 10" +1,82 - 102 068<D<6,8
1,43 0,55 -1,93 - 101 2,05-10" -4,95- 1072 6,8<D<68
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N [Ownana3zoH
T. °C @, cHalrog Kiu K, M, M. vaMeHBHIA D, cHa
550 1,43 -1072 2,10 -1,07 - 101 2.38 - 101 +1,26 - 1072 0,068<D<0,68
1,43 - 101 1,15 -2,80 - 10" 2.30 - 101 -1,03- 102 068<D=<6,8
1,43 0,45 -2,18 - 101 2,02 - 101 -6,55 - 1072 6,8<D<68
600 1,43-1072 1,61 -9,44 - 1072 2,01-10" +9,64 - 1073 0,068<D=<0,68
1,43 - 101 0,93 -2,38- 10" 1,93 - 107" -1,92- 102 068<D<6,8
1,43 0,44 -1,54 - 101 1,86 - 10" -6,02 - 1072 6,8<D<68
Ctanu mapok 09X18H9, 10X18H9, 12X18H9
500 1,43-1072 3,17 —2,92-102 3,05 107" +3,67 - 1072 0,068 <D<0,68
1,43 - 101 1,31 -2,51-10-1 2,88 - 10" +5,60 - 1073 068<D=<628
1,43 0,445 -2,62- 101 2,50 - 101 -5,37 - 102 6,8<D<68
550 1,43.102 2,18 -2.49-10-1 2,78 - 10" -4,18 - 1072 0,068 <D< 0,68
1,43.10" 0,931 —2.45- 10" 2,56 - 107" -1,12- 102 068<D<68
1,43 0,256 -7,89-102 1,93 - 101 +3,28 - 1072 6,8<D<68
600 1,43.1072 1,97 -9,09 - 102 2,69 - 10" +7,52 1073 0,068<D<0,68
1,43-10-1 0,851 -2.17 - 101 2,43 - 10" -7,84-1073 068<D<6,8
1,43 0,238 -543-102 1,80 - 101 -3,54 - 1072 6,8<D<68

4 3aBMCUMMOCTb e}} NMpW pasnU4YHbIX YPOBHAX TemnepaTyp T, cKopocTel noeBpexpatollerd goassl @ ons cranen
09X18H9, 10X18H9, 10X18H9, 08 X16H11M3 npu pasnnuHbIX BpemMeHax 00 paspyLleHus t paccHuUTLIBaOT No hopMyne

U4
0

0

gf =min Eft ; (r3)
o |2
max ” {i)uz l[i]of(d?o]
@q fy
rae U,, Us,, Uz, Uy, Q n Q, — koadhdpuumenTsl; sHaveHna Uy, U, n Qq npusegeHsl B Tabnuue [1.3;
Q, =0,01;
a% =0,08; U; =0,778; Uy = -0,142 — onsa cranen mapok 09X18H9, 10X18H9, 12X18H9;
a% =0,027; U, = 0,453; U, = -0,0147 — gna ctanu mapku 08X16H11M3;
®q v {y — Hopmupytowme koadpuumenTsl: @y = 1 cHalrog; f{H =1 4;
10<t< 5-10%y;
0,0143 < ® = 1,43 cHalroa.
Ecnu @ < 0,0143 cHa/rog, To npuHumaeTtcs ¢ = 0,0143 cHa/rog.
Tadbnuya I3 — 3HavyeHUs koahuuneHToB ypasHeHus (I.3)
T,°C U, u, Q,
Cranu mapok 09X18H9, 10X18H9, 12X18H9
500 1,53 -3,72 - 1071 -4,07 - 1071
550 1,22 -3,59 - 101 —4,05- 101
600 0,877 -3,15- 10~ -3,61- 10"
Crtane mapku 08X16H11M3
500 2,53 -3,25 - 107" -3,61- 1071
550 1,35 -2,76 - 101 -3,08 - 101
600 1,14 -2.43- 101 -2,68- 10"
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5 CpeoHee 3Ha4YeHWe UCTUHHOTO HAMNPsXEHWs NPY paspbiBe NPy ANUTENBEHOM CTaTMHEeCKOM Harpy»eHun ﬁg, MMa,
npy pasnuyHbix YpoBHAX T e, ® 1 D = 0 gna cranen 09X18HY9, 10X18H9, 10X18H9, 08X16H11M3 onpenenseTca no
YpaBHEHWID

o |2
A Bl
—T D5 [ 1
RC=A1{—] £ NS (F4)
D,
rae Ay, Ao, By 1 By — KoathuuneHThl; npuBeaeHsl B Tabnuue 4,
0,0143 < ® < 1,43 cHalrog;
®g = 1 cHa/rop;
109<E<1 1.
Ecnu @ < 0,0143 cHalroa, To npuHuMaetca @ = 0,0143 cHa/roa.

Tabnuua 4 — 3HaveHusn koadpdpuumeHToB ypaBHeHus (.4)

T.°C Ay, MMa -y A, B, B,
Cranb mapku 08X16H11M3
500 975 -1,95- 10" 1,63 - 10" -2,53 - 102
550 734 -1,87 -10~1 1,53 - 101 -3,33- 102
600 581 -2,10- 1071 1,65- 107" 4,66 - 1072
Ctanu mapok 09X18H9, 10X18H9, 12X18H9
500 733 -1,53 - 101 1,42 - 101 -1,69 - 102
550 615 -1,88 - 101 1,64 - 101 -3,10 - 102
600 494 -2,20- 101 1,75 - 101 -5,02 - 102

I.6 Mpwu pasnuyHeIx NpegBapuTenbHLIX NOBpexaalowmx Ao3ax D v 3agaHHoi ckopocTy noBpexjawein fossl d
cpefgHee 3HayeHue Rg, MMMa, onpegensoT no opmyne

G D
o D™ H"[_
RC = G1 [D_] & DQ

0

Ha

(r.5)

roe Gy, Gy, Hyu Hy, — koaddmumenTsl; npuseaeHs! B Tabnuue I15;
D — noepexgatollas 4o3a, CHa;
Dy =1 cHa;
105<E<1 1.

Tabnuua 5 — 3HaveHun koadhdmumeHToB ypaeHeHua ([.5)

T,°C ®, chalron G, MMa - G, H, H, ﬂ”a”aafg TR
Cranb mapkv 08X16H11M3
500 1431072 1647 -5,80 - 102 1,65 10~ -1,42 - 102 0,068 <D <0,68
1,43 - 1071 1139 -9,55- 102 1,60 - 107" ~3,37 - 1072 068<D<6,8
1,43 710 5,14 - 102 1,41 - 101 -1,34 - 1073 6,8<D<68
550 1,43 - 1072 1110 -5,01-102 1,50 - 10~ -1,69 - 1072 0,068 <D <0,68
1,43 - 101 919 -5,40 - 102 1,58 - 10~ -5,69 103 068<D<6,38
1,43 581 2,79 - 102 1,38 - 101 +2,99 - 103 6,8<D<68
600 1,43 -1072 918 -9,36 - 1072 1,68 - 107" -3,78 - 1072 0,068 <D< 0,68
1,43 - 101 686 -9,12 - 102 1,61 - 10" 4,45 - 102 068<D<68
1,43 440 —2,31-102 1,48-1071 -5,65-103 6,8<D<68
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OkoH4yaHue mabnuubs! .5
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T,°C ®, cHalron G, MMa -y 6; H, H ﬂ”a”a“}; i
Ctanu mapok 09X18H9, 10X18H9, 12X18H9
500 1,43 - 102 1413 2,40 - 1073 1,62 - 10-1 +1,36 - 102 0,068 <D<0,68
1,43 - 101 873 -7,34 - 102 1,41 - 101 -3,62 - 1072 068<D<68
143 612 -3,07 - 102 1,31.10™" +8,29 - 1073 6,8<D<68
550 1431072 1008 -3,04 - 102 1,65-10~"1 -7,51- 1073 0,068 <D <0,68
1,43 - 101 757 -3,79 - 102 1,62.101 -6,33 - 1073 068<D<6,8
1,43 545 2,22 - 1072 1,65-10-1 +4.45 - 1073 6,8<D<68
600 1,43 - 102 904 4,46 - 1072 1,92-10-1 -1,41 - 1072 0,068 <D<0,68
1,43 - 1071 657 4,97 - 1072 1,81-10-1 -1,83 - 1072 068<D<6,8
1,43 434 -1,62- 102 1,74.10~" —1,32 - 1073 68<D<68

7 CpegHee 3HAYeHWE UCTUHHOMO HAMpsKEHWS MpW pPazpbiBe NpUM ANWTENBHOM CTATUYECKOM Harpy:eHuu ﬁg
Npy pasnuyHbIX YPOBHAX TemnepaTyp T W CKOpocTel nospexaarulen ao3sl ® ans crtanein mapok 09X18H9, 10X18H9,
10X18H9, 08X16H11M3 npu pasanuuHbIX BpeMeHax A0 paspylleHus f paccunTeIBaeTCA no opmyne

V2
(i)
w2 ) (1) Lo
by fo )

Rl =min (6)
t )
ty
rae Wy, W, Wa, Wy, V,, Vo — koadpprumenTsl.

3Ha4yeHus W1, Wz, V1 npveegeHsbl B Tabnuue [.6;

v, =0,01;

®, v {) — Hopmupyiomne koadcpmumeHTe: @, = 1 cHalrog, iy =1 y;

10<t<5-10%y;

0,0143 = ® < 1,43 cHalrog.

Ecnn © < 0,0143 cHa/rog, To npuHumaeTtca ® = 0,0143 cHalrog.

Tabnwuuya [.6— 3HavyeHna koadpcmumeHTos no dopmyne (I.6)
T,°C W,, MMa W, Ws, MMa w, v,
Cranu mapok 09X18H9, 10X18H9, 12X18H9
500 787 -1,67 - 10~1 834 -0,115 -2,01- 101
550 776 -1,49 - 101 455 -0,105 -2,28 - 101
600 672 1,47 - 1071 404 -0,133 -2,52 - 101
Crtanb mapku 08X16H11M3

500 1207 -1,79 - 1071 753 -0,0709 -2,27 - 107"
550 888 -1,67 - 10~1 618 -0,0776 —2,20 - 10~
600 694 1,45 1071 540 -0,109 -2,24 - 1071

I8 OnuTensHyo NNacTU4HOCTb EE ans ctanu mapku 07 X12HM®B paccumThiBaloT € NOMOLLBI0 CneayrLero ypas-

HEeHWA:

roe & — ckopocTb gedopmauum, 1/4.

€} =166
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Mpunoxexwe [
(cnpaBo4Hoe)

OnpepeneHue 3HaYeHUH KO3 hULIMEHTa CHUKEHUS MPOYHOCTU OT 06e3yrnepoXuBaHus
M HayrnepoXueaHus

0.1 Mpw BeINONHEHWM pacyeTa no BbiGOpY OCHOBHbLIX Pa3MEPOB W NPOBEAEHWM NMOBEPOYHOTO pacyeTa Ans cTanei
NepnuTHOro Knacca koaMULMeHT CHUWKEHUSA NMPOYHOCTU ONPEQENSIOT No opmyne

n,=1-0,15" h /S, (a.1)

roe h, — TonwmHa NoBEpXHOCTHOTrO crosd cranu, obeayrnepoxerHoro Ha 30 %,
S — pacyeTHas TOMUWKUHA CTEHKH.

[.2 3Ha4eHune h, onpedenstoT Mo AaHHLIM TEXHUYECKMX YCNOBUIA Ha u3denue. [na ctanei mapok 12X2M, 12X2M1®b
AOMYCKaeTCA ONpeAensTs h, B NOPAOKE, YKA3aHHOM HIKE.

Cnocob cBoguTCA K BEIMUCIEHWIO X MO NpUBeaeHHbIM Ha pucyHKax [.1—[.2 hopmynam 1 onpeaeneHunio no x 3Ha-
4eHWs A, Nonb3aysck rpadpukom.

[.3 Mpwu pacyeTe no BbIGOPY OCHOBHLIX PAa3MEPOB M MOBEPOYHOM pacyeTe 3NIEMEHTOB (KOMMOHEHTOB) C TOMNLWWHON
cTeHkn Gonee 1 MM 1 BpemeHu akcnnyatauuu He Gonee 5 - 10% 4 NpUHUMAIOT ANS 3NeMEHTOB (KOMMOHEHTOR) G TOMNLMHON
CTEHKW:

- MeHee 5 MM M3 KOpPPO3MOHHO-CTOMKWX CTanei aycTeHWTHOro Knacca ¢ cogepxaHvem Hukens oo 15 % npwu
T=550°Cn;=1unpus50 °C < T=600°Cn,;=0,9; n3 xeneaoHukenesblx cnnasos npu T <600 °C, n,=0.9;

-5 MM 1 Bonee 13 KOPPO3NOHHO-CTOMKWUX CTanen ayCTEHUTHOTO KNacca ¢ coAepaHneM Hrukensa oo 15 % u xeneso-
HuKkenesbIx cnnasos npu 7 < 600 °C, n, = 1.

[.4 Pac4yeT Ha OnuTenbHylo ctatudeckyto npoyHocTe no FOCT P 59115.10 npoBoasaT ANs OMbIBAaeMbIX HaTpUem
3MNeMEHTOB (KOMMOHEHTOB) KOHTYpa M3 ayCTEHUTHLIX CTanew, ecnv B TOM e KOHTYpEe HaxoOAaTcs aneMeHThl (KOMMOHEeH-
Thl) U3 YIMEPOAUCTLIX UMW NErMpoBaHHbIX CTanewn, ecnu rMyGuHa 30HbI HayrmepoXuBaHua h. . ANA 3a0aHHOTO BPEeMeHU 1
TemMnepaTypbl HE MPEBLILLAET PACHETHOW TOMLMHBLI CTEHKM aneMeHTa (KomnoHeHTa). [Ins KOHTypa ¢ HaTpMEM PEaKTOPHOW
YMCTOThI 3HAYeHue h,. onpenenstoT no pucyHkam [1.3 u [1.4 ¢ nomoLko napameTpa x.

Ecrnu rny6uHa 30HbI HayrmepoXuBaHus h,. AN 3a0aHHOro BpeMeHW U TeMnepaTypbl NPeBbILaeT pacyeTHy Ton-
LUWMHY CTEHKW 3remMeHTa (KOMMOHeHTa), HeobxoauMO NpoBefeHWe NpeacTaBUTENbHbBIX IKCMEPUMEHTANbHbBIX NCCrneaoBa-
HWIA ANa onpefeneHns BeNUYMHBI CHIKEHWA 3HAYEHWIA XapakTepUCTUK ANUTENBEHBIX MEXaHWUYECKNX CBOWCTB.

hC: MM hc,MM
10,00 1,00 \\
AN
N\
N
N AN
1,00
" \
LY \
\ 0,10 LY
\ AN
N\ S
N
0,10 . 7
= ~
h Y
LY
N\
0,01 0,01
3,0 40 50 6,0 7.0 X 50 55 6,0 65 7.0 %

Pucyrok 1.1 — Juarpamma o6e3yrnepoxueaHua ctanm PucyHok [1.2 — [narpamma o6eayrmepokuBaHis cTanm
7000

- 8650
mapkun 12X2M B xuakom Hatpum, X T lgt (T, K) Mapku 12X2M1PE B XUOKOM HATpUK, X = -5 —lgt (T, K)
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Pucyrok 1.3 — [uarpamma HayrnepoxvMBaHua ctanen
mapok 09X18H9, 10X18H9, 12X18H9, 08X16H11M3,

x:@rﬂ—lgt (T, K)
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Pucyrok 1.4 — [uarpaMma HayrnepoxuBaHua cTany Mapku

6050
12X16H15M36 B »uakom HaTpum, X = Tflgt (T, K)
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[1] ®enepankcHble HopMmbl M NpaBuna B [paBuna yctponcTtea u BesonacHol akcnnyaTtauun obopygosaHusa n Tpybonpo-
ofbnacTv UCMoMNbL30BaHNA aTOMHOW  BOOOB aTOMHbIX 3HEPreTUYeCKUX YCTaHOBOK
aHeprin HIM-089-15

[2] MeTponoruyeckne TpebOBaHWA K M3MEepPEHUsIM, 3TanoHaM eduHIL BeNWYMH, CTaHaapTHeIM obpasuam, cpeacTeam ns-

MEPEHUIN, UX COCTABHbIM YacTAM, MporpaMmMHomMy obecnedeHuto, MeToankam (MeTogam) UaMepeHuin, NpUMeHsemMsiM B
obnacTn Ucnonb3oBaHWs aTOMHOW 3Heprin
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YOK 621.039:531:006.354 OKC 27.120.99

Kntoyesble cnoea: OGOPyﬂOBaHME, prGOﬂpOBD,EI,bI, KOHCTPYKUWOHHbIE MaTepuanbl, npegen ANUTEenbHON npo-4-
HOCTH, yCJ'IOBHbII;I npegen non3y4ectv, M30XPOHHbIE KPUBLIE ,D,ECDODMVIDOBGHMH, KpUBbIE YCTarocTn
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