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MNpeaucnoewne

1 PAZPABOTAH OTephbiTaid akyAoHEDHBR 0BwecTEoM «HayqHo-noeneqosaTeneckii UEHTE KOHTRONA
M QUarHOCTHEA TEXHAYECKX cicTamMy (AT aHIAL KO»)

2 BHECEH TexHH-eCks KOMWTETOM Mo CTaHZapTHIauMs TK 132 « TexHHYSCKas OWarHocTHEa

3 YTEEPXOEH W BBENEH B AEWMCTBME Mpukasom QenepansHore areHTCTRAE N0 TEXHUHECKOMY pe-
FYNADCBEAHKIN A METROROrME oT 24 Hoabpa 2016 r Ne 177 3-cT

4 BEEQEH BMNEPBLIE

Mpaguna NpUMENSKUR HACMoAWE20 cmaqdanma Yomansanesb @ cmamee 26 PedepaneHoss 2aK0Ha
ot 29 wowa 2015 2.0 Ne162-03 « O cmandapmuszauuy @ Pocculickol Pedepayun s Muchoprauus of uave-
HEHUAK K Hacmoaleny cmandapmy nybnukyemcs & axescdroM (N0 COCMoanun Ha 1 AHNEaPR MEeryLLE S0
eoda) ushopMayUuoHHOM Yrasamene «HayuoHanshbe cmandapmen, 8 cPuyUansHLD0 MEKCM USMeHeMNLIG
U TONDAE0K — @ EMEMECAYNOM LhopWaLLoRHOM YKatamene «Hayuonanssee cmaddanmes. B copuae
TEDECMOMPa (JaMetbs) LU GMMEeMHE HaCMaAWe20 cmandapma coomasmemearines vaedoumaxue Bydem
anpbnukoeans 8 Bnuwadiues esiTychE GMEMECAYHO20 UHDODMALUONHOSD iasamens sHayuonansise
cmaddapmes. CoOMaamomeyiilan Uahopmayus. yeedomnatue U IMBKcME! DASMELLAKITICA Makwe & uH-
PopMauLoRRol cucmes ofilesn NoNEIDEaHUA — Ha PuyuansHonM calme Gedepank Noa0 asermoies no
MEXHUHECKOMY DESYTLDOSIHUD U MEMponozLy @ camu Humepnem (wwaw gost.ru)

E Crangaprandgropn, 2016

HacToAwmE CTAHAIPT HE MOKET BeiTe NONHOCTER WK YECTHYHO BOCNDoMIBEREH, THRANKMPORAH W pac-
APOCTOaHEN B KAYECTRE GpHMUMANEHOrD waganra Ged pazpeweHHMs CenepansHone areHTCTREa No TEXHUYeCkD-
Ry DECYTHADOBAHMIO 14 METAON0MIAL
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Beenenue

B npouecce JECNNYaTaUWH MHOMME ANEMEHTEl KOHCTRYELWMEA padoTaT B yCNORMAXY MANCUHMKNOBEDR YCTa-
nocTi. Ha cTanuik go sapowaesds i pAIEWTIA MaKpoTREWWHL BROananeT Nepuos, CEAIAHHEIA © MaMEHEHBEM
CTPYETYDE, JADOROEHAEM M HAKOMNSHAEM DACCRAHHED MAEDONOEDEIEHAN,

B nocnegHye rokl GnA peluaHHA 13084, CEASAHHLIX C PEcYaToM NOBPEMOEHHOCTY MaTepHana, yomeLw-
HO PAIBMBRETCA HOBAA OMCUMMNMHE — MEXaHWKE NOBNEMIEHHOR CPedkl, B PamMKax KOTOPOH NPEANOwEH PR
MNOOXOAcE K PacHETY NOBREREEHHOCTH,

K HacToAwemy BpameHd copMynpoBaHsl GaI0BLIE YEABHEHHA TEPMONNACTHYHOLTH, NPEOHAZHAYE H-
HElE ANA CNHCIHKA OCHOBHEX JEMeEToR, YUET KOTOPES HeolxNooKM 0NA 308 KBATHONS MOQen« pOEaHKua Npo-
LECoOR HAKOMNBHWA YCTANGCTHED NODBEMASHAN 1 PACYETS NODPEXAEHHOCTH HA CTA0WMM 00 obpasnaaH9a
MaKpoOeEETE B KOHCTRYETHOHEDY SMBMEHTAY OTEETCTREHHEY TEXHWYECKHY 0feeXTon NDW TEPMOCANOBEX
HECTALHOHADHBLIX HATDYHEHAAK.

HacToAwwxk cTasgapT paspadoTad ¢ Wenkn ohecneda k4 MeToOMUYeckoN DCHOBR NPRMEHEHWA METOO0E
MERIHMKE NOBQEXOEHHCR ChENM AN PACYETA IHCINYATALWOHHON NoBPEMOBHHOCTH MATEpHaNa O8Tangi M
HOHCTRYKTHEBHED ANEMEHTOR, NOODERragME ManouMKNoDEIM BOISeRCTENAM NDW CNoEHE TEPMOCHTOBE
HarpyHEHHAX.

")
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HAUMOHANBHBIA CTAHOAPT POCCHWHCKOWN Q®ENOEPALUMUM

PacuyeTihl 4 MCNBITAHKWA Ha NPOYHOCTE
CONPEOENEHME NOBPEXOEHHOCTH CTANK NPH MANOUWKNOBOM HAMPYXKEHWA

Obuwme TpeboBaHMa

Caloculation and strengih testing.
Detarmination of damage under low-cycle fatigue of steal. General reguirements

HOara epegednA — 2017—10—01

1 OBbnacTe NpUMEHEHWA

HacToawmi craHgapT yeTadaenyeaeT ofwne TpefoBaqWA K pacYeTHOMY METOOY ONPEOENEHNA BEMM-
YWHBE HAKCNNEHHON JKCNNYATALWOHHOR NOBEERNSHHOCTIA CTANLHLIX KOHCTRYKTUBHLIX ANEMEHTOR, NOOBEDIa-
EMblX MANOLUWKNOBEIM YCTANOCTHBIM BO3OERCTEHAM.

PernamasTHPYE Misiid HACTOALWM CTAHAAPTOM METO NOIBOMNAET HA OCHOBAHWR NOSXO00E MEXAHAKA Mo-
BREMOEHHOA CPBOR CORBNATE QUSHKY YDOBHA HCMNYATALWOHHOR NOBDEMASHHOCTH B 30ME KOHTPONS NP Wa-
BECTHEIX NApAMETPAX YCTANOCTHEN BOAASRCTRMA.

HomeHknaTypa 06wexTon, NOBPEKOEHHOCTE MATEPHWANA KOTODLIK MOMET GkiTh ONPEOSNEHS B COOTEET-
CTEWM C DErNAMEHTHEYEMEIM METOOO0M, YCTAHABNMBAETCA B TEXHUYECKOM 330aHMA HA KOHTPOMNb.

2 HopMaTHUBHbLIE CChINKK

B HACTOALWEM CTAHLANTE WCRONBAOBAHEl HODMATHEHENS COLINKW Ha CNEQYICWKe CTAMOADTR.

FOCT 25505 MeToibl MEXaHuYeckHy WCNBITaHWE setannoa. MeTtod MoneiTaddi Ha ManoudEnoRyio
YCTANGCTE NPH TEDMOMEXAHWHECKOM HATDYHEHMKIA

POCT 25859 Cocygel 1M annaparsl CTaNsHEE. Hopaie: # METOAS!I PACHETA HA NPOYHOCTE NDH MANOLWEND=
BhblX HarpyaIxax

Mpwmeyadyae—ITpn anbEIoBEHUM HECTOAWMM CTAHOARTOM USNecooBpazHo NposEpHTe DERCTBNE CobUTDHHBIX
CTEHO3PTOR B MHGODMELMOHHOR CRETEME OBLWBro NONs30BEHUA — Ha OiUMEMsHOM CaRTe Deiapane=ors SreHTcTEa o
TEXHW-HBCHOMY PEMYIMPOBIHMID M METRONOMMA B CETH MIHTEPHET MMM ND EsHErooHomMy BHHORMEHOHHDMY yEazaTeno «Ha-
UADHENSHLE CTRHOSDTH, KOTOPER Omy EAMxos8ds No coCTOARMED HA 1 AHBEDA TEKYLEMD roga. W MO BhiNyCHAM EHE MECH-
HOM MHGODMELUWIHHON yE333Tens £ HauWmoRansHele CTAHGADTE S 338 TERYLAR rog. ECny 2aMeded CobINDMHBIA CTRHOAPT,
HE ROTORRIA GAHA HEOATAPOEAHHEA CORIEE, TO PEXDMEHOYVETOR HENONBI0SaTE GEACTEYOWYH BEPCHH 3TORD CTEHOApTa
T YHETOM BCEN BEHECEHHLE B OaHHYH BEQODAK M3MEHEHWA. ECnn 3aMEHEH CObINDMHER CTAHOART, HE KOTOPBIA 0E8HE OATH-
DOBEHHAR CObINKA, TO PERIMEHOYETCA MCNONBIDBATE BEPOHIT ATOM CTAHOSRTE © YEAIAHHEIM BRILE TON0M YTES HOEBHEA
[MpHHATEA). ECnn noone yTespsieHrd HACTAREr CTAHOEPTE B CobINOHHBIA CTAHASPT, HA KOTOPLEIN 0AaHa QaTAPODEaHHER
COBINEE, BHECEHD HaAMEHEHHE. 3aTHarMESILSE NONDMEHWE, HA KITOROS JaHd CChINKE, TO 3T0 NONCHSHAE PEEKOMEHIYETCA
NPHMEHATE GE2 y4aTE QAHHOMD M3MEHRaHRA. ECNK CobINDYHBIR CTEHSADT OTMEHEH D3 zameHBl, TO NONOHEHNE, B HOTOROM
[aHA CCBINKA HA HEMD, DEXOMEHOYETCR NDHMMEHATE B H30TH, HE ZaTPEMBIHILWER 3TY CoBIMKY.

3 TepMuHbI, ONpegeneHWA U COKPALLEHUA

3.1 B HacToAWEesM CTAHOALTE NPUMEBHEHE! TERPMAHE 1K ongegenexus no FTOCT 25505, MOCT 25859,
3.2 B HacToAWEM CTAKJADTE NPUMEHEHE! CNEOYLWKME CORDALLEHKMA:

MHLY — mHOrousknoean yoTanocTe,

MMC — mMexaqyka NoBperaeHHON ekl
MUY — manouvsnosan yoTanocTh.

Wanauue oduHansHoR
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4 OBwMe nonoxeHUA

4.1 PeroMeHayeMe HACTOAL MM CTAHAAPTOM ANMOPUTM PacYeTa NospemdeHHocTH npd MUY baavpy-
ETCA HA HCNGMLICBAHKN YDABHEHWA TEDMONNACTHYHOCTH, ONWCE BIICLWNE CCHOBH B hdhekTR, YYET KOTOPRIX
HeoOxoduM Ang afekBaATHOMD MOOENWPOBIHWA NPOLECcOD YCTANOCSTHON NoODpeEwaaHHOCTH MATRDHANS KoH-
CTRYETHEHER ANEMEHTOR NPH TEPMOCHNOEEX HECTALMOHIADHEIX HATPYHEHWAK.

4 2 YurTelnaoT cNegyrlMe NQoUECcs, NPOTESI0WKEE B MATEPWaNE NPK HAKONNEHMA NODDENaSHAA!

- BAOHOTOHHDE W UMKTAYSCckoe YIRodHEHNHE TRW NDONOPLMOHANEHDM ¥ HENDONORLMOHANEHOM HaTDyHe-:
HMM © YUETOM NEREXnd sl LEKNHYEcKUE NPOUSCooE M cTARMIMIMPOBAHEOM WEKNUYECKOra NossqeHRE MaTe.
prana;

- HAMEHEHWE NOKANEHOR SHAIOTRONAW NNECTHYECEDNS JeDoDMADOBAHKA [MIMEHEHWE MOOYNA YNpo4-
HEHHE) B PESYTILTATE BRALLEHWA MMaEHEX NNOWan0K TeHI0pa JedopMaUtha NpH HaNosMe TRaekTopHH gedop-
MEDCBAHKA [HAMEHEHWE HANPABNSHKA HATDYHEHWA).

« HEMIOTEDMHUUECKOE MNAcTHYeckoe edopMUpOBEaHHE MATEPHANE NP PAINHUHEL S2KOHAN MIMEHEHKA
TEMMNERATYPE W MEX3HHSeCKol Dedopriaumu;

- MPOFPECCHPYIILEEE HIMEHEHME NPOYHOCTHENY W MECTHOCTHEY XapakTepUCTHE MaTepqansa B npoyscce
HAKONMNEHWA YETAN0CTHBIX NOBPESAEHME HA BTORONE CTANMK PAIBUTHA PERCCERHHLIX N0 OFbEMYy NPT HHR
0o 0bpaznBaHMA MaAKpOTRELLMHE.

5 OcHOBHbIe YPaBHEHWMA TEPMONNACTHYHOCTH

3.1 TeHa0pe HANPAKEHKA T, W DeDOpPMaLIMR @ PACKNANIBAIT Ha WAPOsyio (FMApOCTaTHYECEYIO) 0, &
W JEBHaATODHYH KOMNOHEHTE {IJ'] H (e"l

5.2 MNprHAsanT, 4Ta KDMI‘IDH&H‘TH OepraTopa TeHacpa gedopmal ki n M WX NpUpaleHidi a:-.e' ABMAKTCA
CYMMOR yNPYIAx a':;‘ W MN3CTAYECKIAX m““ KOMNOHEHET:

| pp— IE IF
@ = Eu + E'“ (1}

Ay = Ag 4 .-1&:?'. {2}
5.3 MartepuWan CYMTaT NNacTHYecHd HECRAMIABMEIM.
daf =ef, + 6f, +62 =0, {3}
e.elf =0 {4}
5.4 BenuunHa ynpyrorg HaMeseHra oDbema ONKCeIBAETCA COOTHOLLIEH HEM!

A =3s=3s" =l + 5, + 65, =8, (5}
5.5 PaccmaTpuBaioT ynpyromaoToonHele cpeisl, XapakTepHIvEMBIE JABACALLIMMI OT TEMOEPATYDE T MOo-
aynem ynpyrocte Kwra E(T). woadupuusenstom MNMyaccoda v T). obbeMybiM MOgyeM yrpyrocTi K{T) 1 06b-
EMHBIM MoOynemM capura GIT).
5.6 AHHIOTROMKMID YIPYD X CEORCTE, Be3BaHHYI0 NPOUSCCOM HAKONNEHHA NOBPEXOEHHEA, HE YHHTRIBAIOT,
5.7 CBAZE MEXIY HANDAMEHARMM l,’l:r J W YNPYTABMK COCTARMAIOWMAMKA TeHacpa gedopmalki fE:E | yeTa-
HABNMEANT Ha GAIE YDABHEHUA T&pmwnpyrﬁcm

a = 3Kfe - a{T - T,), (6)
Ao = 3K[Ae — AlaT] + JTK-::. {7}
0} = 2Ge]’. (B}

A0 = 2GAs? + e, (9)

rae 4 — Ko EAUHEHT MMHERKOMD PACLWKWPEHHA, ABNARWMACE QyHELKER TEMNERaTYD I,
2
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5.8 Ha ocHOBAHKA MANOTE3E KHHEMATHYSCKOTD W MIOTPONHOMD YNPOYHEHWA NOBEQXHOCTE TEKVISCTH Fp 8
NPOCTOAMCTES NeBHATOP0R HANPAXEHHA NPegcTaEn:InT chapoi C DagKuyCom E.‘p W KOOPOMHATAMK UEHTPa P
(TEHAoP MUKPOHaTPANEHHH )

Fu =0} pylgl—py) - C&=0 {19

(5;8,)% = G, =0:8;= gy~ ;. (1)

5.9 Cornacko ACCOUWMADORAHHOMY IAK0OMY TEYEHWA CHATAIOT, 4TD

aF,
Agf = h—— = A5, {123

da :T

5.10 MpHUHMMAICT, 4TO PAOWYC NOBERXHOCTH TEKYSECTH MIMEHAETCH B 33BMCHMOCTH OT NPUPALUEHHA Ay
ONMHE OYTH ¥ TPAEKTOPHA NNACTWHeCcKors AeopMARoEaHMA M NEMPELLEHWA TEMNEPATYRE CRedyiowmm ofb-
pPABOM:

AC, = G, MgHIF,) + 9;AT + 2,48, - C )0 IF,) + AC, - (13)
e C, = Cyy + LAC,,

= _ qeAgy {1 Ay,
N T v T (14)

QA +{1-A)Q

3, = 15
Qs qu+.[1 —A) { :'
Fp=pﬁpl:l—pfn“=tl. (18)
7 B
MiF = 1= HiF,) Ax= [T“-"‘E.f-':‘”s?] i {17}
JinpuF. =0wp Ap. =0,
P HiE ) = 0 npw FZ <0n p;-ﬁ_*'.pjl,q-c. 0,
In: = E_JIHI:F“:I, ." T E'—"I- ”E:l
Al bt
B T 0 - =T [ e z 5 - Sy
A =1~ cos 8, cosd M M M ey hey - m S5 {19)

5.11 B ypaauerdi (13) NepBslid 4Ned oNMcCkIBAeT WIOTPONHOE YNDOYHEHKE B PEayNLTATE MOHOTOHHOMD
nnacruyeckoro aedopmrposadua (H{F )= 1 u T{F_ } = 0), BTOpoi YNeH — MIMEHEHWE paOWYCa NOBEPXHOCTI
TEKYHECTH MPH AIMEHEHHMH TEMNEDATYDE, TRETHA YNEH GNWCEIBRET UMENMYECKOe YNPOHHEHHME MaTeprana
[H{Fp‘; =0 u FEFF:I =1}, NOCMEAMKA 4NEH CNWCLIBAET BOCCTAHOBAGHME (E03BRAT) pagryCca NOBERKHOCTH TEkY-
HELTH B YCMOBWAX BRICOKOTEMNIERETYDHON BaIOEDHEA [OTHHA).

5.12 Mooyne daoTponKons ypouyHeHna Et (14 YU TRIBAET HAMEHEHWE WIOTPONHOMD YNPOYHEHHA MaTe-
pHaNa B 3IaBBCHMOCTH OT Hanpaanedws GediopMHpPoOBaHKA B OaHHOH TOUKS TpaekTopdn M — yrma B mexay
BEKTOPOM MPHPALLEHHA AEBHATOPa SedOopMaLAN (Ag)), AMELLLAM HANDAENRIOLWE KOCAHYCh n:, H HOEMANEI0
i NOBEPXHOCTA TEKYHECT 8 TosKe M, CNpegendemol HanDaenRIoWHME KOCHHYCEMI n;.

513 Mpy nponoguWMoHanesHosM HarpyseHan 8 = 0, cosB = 1, A =0, EI = Gy, TA€ Oy — MOOYNE MI0TPO-
HOMD YNPOYHEHAA MaTEpHana npW ogHoOCHOM pacTAMeHWH obpaiua.

1T
5.14 Mp HENRONSPUMCHANLHOM HArpyHeHd ¢ yrnom & = = {BEKTOR ﬁﬂi; MERNEHANRYNADEH HODAaNK

E NOBEQXHOCTA TEKYYECTA B TOURE HarpymeHna) A =1, E‘.l: = g, T8 §,— MOOYNb YNPCHHEHAR NDKH HATDYREHAW
Mo KAcaTenesHoNR K NoBEpRHOCTA TEKYURCTH (d HEATRaNEHOE» HArpysaHne),

2.15 B dhopmyne (15) GNA LHENWYSCKOND MAOTPONHOMD YNPOHHEHKA NPH LMENHYECEDM NEonopUBoHAT b=
HOM HArpyHeHd 8 = 0 » {35 = O W NDH LUENHYECKDM HENDONOPUMOHANEHOM HarpYRe KK B = % Q. =4Q.

3
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Wy 0=y =1, 0= gy = 1) — napaMeTpe:, NOIBONAOWNWE KOPPEKTHPOBATE BNWAHME MORYNHEA I:j' q. 4
¥ O HA MIOTPONHOE YNPOYHEHWE MaTepHana.

.16 TpK CTALMCHAPHOM LHENMHEcKoM 0eD0DMADOBAHWA MATEPWANE C NOCTOAHHOR aMNNWTYI0H 0e-
popMagun u T = const (p_ = const, C |:F =0, 1'{F y=1, I:r = const) pagWyc NOBELXHOCTH TEKY-HECTI f_‘:
CTRRMMWTCA K {} COMAS! W NapamMeTpbl namn mcmp&ama CTREMATCA K CROEMY CTaALMOHADHOMY BHEII-I&HI.-'IH}
onpeqenAa mnu-_..r IHAUEHAEM (), KOTOPOE JABUCHT OT TEKYLIHMX aHaqes i Tup, .

ST 3pomoUAcHHDE YDABHEHHE ONA HIMEHEH A KOOPDWHAT LWEHTDA NOBEDKHOCTH TEKYYWECTH [ TEHIOPA p,;,]
HMBEET B0

Apy = gyAel — gopAg - Orp < AT > * go0p, (20}

rae g, ¥ g, — MOOYNH KMHEMATHUECKOND YNPOYHEHWA, ABNAOWMECH hyHELMAMY TemnepaTypesl. Mogyne g,
ONQeLenAeT NEpaMBleHBe EHTDA NORELEHOCTA TEXYYRCTH B PEIYNETATE NPHDEWEHWA TEHI0NA NNACTW4Ye-
CHX aedropnaLmMi .ﬂ-.er.:'. MOOyNb @, — BI0 NOCTENEHHYIO PENaKcaUMIo (Npu Aer.:' = [ kOOPOUHATE YeHTRa By
CTPEMATCA K CEOEMY HAYANEHOMY HYNEDOMY AHAYSHMIO).

5.18 Mopynk g, ONUCHIBAET W3MEHEHWE KOODOWHAT LEHTRA NOBEPXHOCTH TEKYYECTH B CBRIM C NOBb-
LIEHHEM TEMNERaTYDEl T,

__Ady Agg
gr = g.AT  goAT x4, (21}
gy =0npuar=0, (22}
{iPi 4py ]H[FE:I
":I"ﬂrnﬂ.x Il:p Py ¥ . giplnaxﬂx = OrPmax © AT =~ TP mas- 123}

519 CooTHowenwa (16, 17, 23) onpedenfioT MAMEHEHHE PaOWYCA NOBERPXHOCTA TERYSECTH W No3Bo-

NAKT aBTOMATHHECKH OTABNMTL UMKNHYBCHOR HArPYHEHHE 0T MOHOTOHHOMS C NOMOW R onepaTopos HI(F, )
u TiF.).
[+

& PexoMeHayeMble pacyeTHeIe MOAENH

6.1 HaoTponuoe ynpodyHeHe

611MNpMO, = =gr=gpr E0B{2Z0) 1 Py = 0 WMEeT MECTD CNYYad YMCTO HIOTPOMNHOMD HENWHEAHSID
YNPoUHEHWA, CNWCRIBAEMOTD ypaaHehkwen (13}, (npw 31oMm H{F | = 1 4 UMKNW4ECKOR YNPOYHEHWE TaKHE He
YUWT B EIIOT ).

6.1.2 Ecrw B (143 1 (15 gy = 0w iy =0, 70 MOMEHEHWE WIOTOOMHOMD W KUHEMATAHECKOID YNPOYHEHNA
MpW HENEONODUMOHANEHOM ZeOpRMADOBEAHKA HE YYRTHERDT, E’: =gy, 8 Q, = Q (KMHEMATHYECKOE W UICTPON-
HO® YIDOHHEHWE, COOTEETCTEYIOWES JHanpamme OOHO0CHOMD PACTAMEHIWA MaTepranal.

6.1.3 Ecne g = const, To ONACLIBAIT NHHEAHOE KAOTROMHOE YIDOHHEHHE.

©.14 Ecnii Gy = 0, TO ONUCHBRIOT HWOEANEHD NNACTHSECHAR MATEDHaAN C NOCTOAHHON MOBEpXHOCT LD
TeRyuecTh &, = C,

6.2 KnHemaTHYecKos yNpoYHeHHe

6.2.1MNpwK Gy =9:-= g7 =3, E 0@ (13) vMoeT MECTO CAYYER YHCTD KMHEMATUHBCKOND HENWHERHOMD YNpoS-
HEHHA, ONACEIBASMOrD yoasHaHrem (20).
622 Ecnu g, E0 1 g, = const, AMEET MECTO CNY43NA NUHERHOTO KMHEMATHUBCKOTD yNPoYHEHNA

6.3 Mogens J.L.Chaboche (CHAB)

6.3.1 OcuoBHElE YpaBHEHHA Manend CHAB naeT aug;
- YPABHEHWE MOBSPXHOCTIH TEKYHECTH!

a &
= I:?{SI:I._ o) 5~ uu.:] -R=0; (24}
4
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- YOADHEHWE DA HIMEHSHWA DagMyca NOBEPXHOCTH TEKYHBCTI:

R=k+ RyiP + R (1-eb"), (25)

AR = RyAEP + R_bertr’AEr = (R, + R, be ¥ )Agw, (26)

- YOABHEHWE OAA JBOMKLMY LEHTEA NOBEPEHOCTH TEKYYECT I

{ 2C

i
5 Aay, (27)

¥ 1

B T S e e g e
SE=U#__EI:.I—|:II:I.,.'1£“—EEI, A ?Dp, fr= JTEP‘-}' {28)

Mpuwmayasne — Ypaguedns (24 — 28) ARNs0TER HYaoTHEIM CRyHasam ypapHednd (B — 23) M OnWCeIBAHKT He-
NAHEAHOE KMHEMETIHECEOE W WIOTPOMHOE YIPOHHEHNE BEZ yw4aTa UMKNMYECKON yNPOYHEHAS MW

2 2
Ag=3C; .'!LEID = y; Qg AEF +

0 3 :
g =(R, + R, bet"), 5-Co =g, v, =g, i=1. (29)

6.3.2 CneayeT YYHTHEATE, S9TO YNDOHYHEHKE NEW MOHOTOHHOM JehOpMMPOBAHKKE HOCHT K3K KMHEMATH-
YECKHA, TaK W WIOTPONHER X3pakTep, pagqayc NOBEpXHOCTH TERYYECTH MOKET KaK BOIpaACcTaTe {YNPOUYHEHKE ),
TaKk 1 yORBaTE (pasyNpoYHERKE).

£.3.3 Mogyne yNpo“HeHds 32BMCKHT OT HENPABNEHWSE BEKTOPA A0 PYIEH B TOYKE HArDyEHHR Ha NoRepx-
HOCTH TEKYHECTH (0T yrna € Mewmgy BEKTOpaMK S_? M .-_‘.eu.:n.

6.3.4 [pK HENPONOPUHOHANEHOM LAKNHYECROM HATDYHEHWH BOIHHESET JoNoNHATENLHDS UHMENWHSCKDS
YODOHHEHKE NT CRAEHEHWD © NPONSPUACHANEHEM UHENAYBCKAM HIrpyHeH e © TOH #E WHTEHCHBHOCTBI0
AMNANTY G Qe dopMaL i,

6.3.5 MNepexoaHbe HECTALKMOHADHMLIE LMEAMHECKAE NPOUECCE B OCHOBHOM 3ABUCAT 0T MAOTPONHOR Ya-
CTH YNDOSHEHWR.

6.3.6 MaoTponHoe yNposHEHHE [IB0MOUNA DagUyca NOBEPXHOCTH TERYHECTH GP} COCTOMT W3 TREX TH-
MNOoB. MOHOTOHHOS, UWKNHYSCKDS NPONoPUWOHANEHOE, UHENWHSCKSE HENDONOPLUWOHAMBHOE.

6.3.7 Mapametpel CTAOWNWIKPOBAHHOR NETAW THCTEREINca B OCHOBHOM HE 3aBWCAT OT Mecra cTabu-
MAIZLWA NETAW, NPESLGYLLER MCTORMM UMEMWYECKSrs 4edopMupoRaHKe ¥ ONpeaenAioTcs MHTEHCHBHOCTEI0
AMINMTY O QedopMaUmia (BendHuHoi o, B (23] ¥ NapaMeTpamis HenponopUACHANLHOTT LMKNMHECKOrD Ha-
FEYHEHHA {yrnos B ¥ napaseTpon Al

6.3.8 3ak0HOMEDHOCTH UKMKNAYECKorn gediopMUpoBaHvA B cTabWNMIMpoBaHHOA NETNE B OCHOBHOM
ONPE0ensioTca aHH3oT PONHOR YacTeI0 YIPOYHEHWA (IB0MIOUMER p;); JaK0HOMERHOCTH aHHIOTDONHMOMD YNRoH-
HEHWA ONA MOHOTORHEN M LIAETMYBCKMY NROLECCO0S MOrYT GalTh DaInMHHe.

.32 Mok KecTEOM UMENKMYECKOM HAMDYREHKA 1 HAYANBHOH SHHUAOTDONMKA NO aMINKMTYLE HAMPRKEHKA
B MONYUHENas PAcTAMEHAA 1 CHATHA HabmogasTcA peNakcalWa CPpaegHny HAaNPAMEHWA UHMKNa 00 HyNA 33 Ko=
HEHHOE YMCNO LMKNCE (PENakcauMa CpeqHiy IHa4eHui p ).

6.3.10 3anosoMEpHOCTH URKNMHecKoro oedopMdponaHina onHCRIBENT NPW NOMOLWA IB0MLKOHHLIX
ypasHeraA {13 — 23) ana ﬁC‘F W Ap:

6.3.11 Ha pTopoii cTagud NpoUecca HaKonnesda PacceAr s no 0fkesy YeTANOCTHEY NOBDERIEH WA
HaBNKOAsTCA BNWAHKE NOBPEKISHHOCTA Ha PHIHKO-MEXaHHYECKHWE ¥apakTepUCTHEN MaTepHana. B nepeam
NPHENMHEHRR 3TO BIAARKE MOHET DiITh yHTEHS HA Bade KOHUENWMK JerpagurpyIowans ROHTHHYYME BEaDEH-
e 2P KTHBHEIX HanPAxeHA

- G.if
e {309
HW g KTHBHEIX MOQYNER YyNPYIocTK
E=E1-w)G=061-w).K=K1-w). {31)
6.3.12 3D0EKTHEHYID BHYTDSHHIIN NEDEMEHH Y ﬁ,-f- ONPeaenaioT CNeaywE6 obpaiom:
= Py
L e (32)
kil
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£.3.13 JonxHa GeiTe CRODPEKTHRORARE YNEYTaa obnacTs JONYCTUMEX COCTOAHWE MaTEpHana, onpene-
NASMAR NMOBEQXHOCTRD TEKYHECTH. 3aBMCHMOCTE NOBEEXHOCTA TEKYYECTH OT HAKONNEHHOR NoOBPEXIEHHOCTH
ONQELENAST DAIBMTHE NDOUECCOB NNACTHYHROCTA NOBPEXOEHHOMD MATERWANRE!

Wp
1-—=|=0, (33)
5

Co=0

e &=

rae = 0.8

7 BazoBkie JBEONHUNOHHBIE YPpaBHEHWA HAKONNEHWA HDBPE}HAE'HHFI
B KOHCTPYHUMOHHBIX MaTepHanax

7.1 3a huandeckyio Mepy NOBREMIEHHOCTH MATEPHUaNa W NPMHMMAIOT OTHOCHTENEHYH 0GRaMHYIO DO

O2hEKTOR B 3TANOHHOM 3NEMEHTADHOM 0fLEME MaTepMana’
LUIFU.;EL-J:%.L-J:EJMIUEL-}EM,£1. 134}
f ¥

rae V' — Tekylas ofbeMian gona gedwekros, Vi — KpuTdHeckan ofbemMHan 0onA, cooTeeTCTEvIoWwan obpaso-
BAHAID B JaHHOM 0DLeME MaTEDHaNa MakpOCKONUYeckoRd TReWWHEl (NONHA NOTEDE HEeCcYIel cnocobHocTH
METepMana o JaHHOM ANeMeHTapHOM ohheme).

7.2 B kadecTee XapakTepUcTHRW, KOPDEenHpYIoWER ¢ JHEDIMER, 3aTpadyeHHod Ha obpasoeante aeder-
TOR NpW HECTALMOHADHOM YIPYTIGNNACTHYECKeM OedopMMBOBAHWKN, MCNoNB3YWT pafoTy WP TEHIODA MUKDD-
HaNEAMEHHI P, Ha MNACTUSECKUK Ao MaL A mlj.":

W, =lpdes. (35}

7.3 B MHMEHEDHbIX PACHETAX B KaYECTEE JXBMBANEHTHEIX HENPAKEHUE 1Nk aechopMalWi, KaKk npap4no,
PEHOMEHIYETCR BRBUDaTE HHTBHCHEHOCTI COOTBETCTEYHILME TEHA0POR!

g, ={g.o)* e = '[E:,n E'I'El:]“*’. (36}

WM MAKCHMANEHER KE3CATENBHEE (NPUBE0RHHEIR] HAN PAMEHNA

_Oy—03 8¢ — &y

Tnaw = 2 8 s = a2 - (27}

7.4 CnegyeT yYWThiEaTs CYWECTEEHHOS BNHAHWE M8 YCTANOCTHYIO OONMOBEYHOCTL #ECSTHOCTH HAnps-
MEHHOTD COCTORHWA, XAPDAKTEQWIYEMOTD WHTEHCHBHOCTLHY TEHI0PA HANPAMEHHA 0 W 670 WapoBoh (ruapo-
CTaTHYECKOR | KOMNOHEHTOR O

O+ 0;+031 Oy
gZ——=— 38
3 3 (38}
7.5 B kavecToa Na3pasmeTpon MecTHOCTH HANDAKEHHOND COCTOAHKA WCNONEIYIOT NapamMetp B ann dyHi-
Lk o1 B

ﬂ=%u. (39}
31 =2
R=[t +—E1H.}”ﬁﬂ]_ (40}

7.6 B 0BNacty ManouWENoBol YCTANOCTH NpW COHOOCHDM DAcCTAMEHHM — CHATHH CKOPOCTE HAKOMNme-
HHA YCTANOCTHER NOADENOSHME CRAIAHA C HAKONNEHHOR B OaHHOM 0DLEME MaTepHana JHepriei Wp, 3aTpa-
4YeHHOR Ha obpaaoeaHHe JedekTOR, JKCNOHERUHANEHON I3BMCHMOC TR,

w = fia, T]expw'u[uﬁ‘,l. (41}
B
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1.7 CreayeT yYMTeIBaTE, H4TO NP HENPONODUMOHANBHOM LHKMTHYECEOM HAMPYKERKA KpUTEeDHK (36), (37T
W KPUTEDWA JKEWBANEHTHBIX DehopMALKA UNW UHTEHCHBHOCTH QedopMatri &,

6, = (6 €)% =[(8, - 0,)% + (8, - 6,1 + (8, ~ &,)] * (42

HE ABMAKLTCA KPUTEDHAMMY JXBUBANSHTHODTA M MOMNYT NDHEECTH K HEKOHCEPBATHBHEIM OLEHEAM.

7.8 B pameax nogxogos MIOC npoUugcs HAKOMNEHWA YCTANOCTHRIX NOEPE¥OSHWA 00 oBpajosaqma ma-
KPOCKONWUYSCKDE TREIWMHE CYMTAETCH COCTORIMM M3 OBYX CTAOHR!

« CTANMK JAPOKOEHMA M POCTA NOP, NPW KOTOPOR NOpkt HE BIAMMOOSACTEYIOT OpYT © DYIOM, BIUAHKE
NOBQEWGEHHOCTH Ha (BMIMKO-MEXaHMYECKNE XADAKTEDHUCTHEM MAaTEPHANOE OTCYTCTEYET, NEOOOMHHTENbHOC T
NEPBOA CTAAWK XaPaKTEPHIYETCA KONMYSCTROM UuMKnos N,

< CTAOMM PAIBUTUA MNOBPEHOSHHOCTA MyTeM CNMAHKMA OBPasooABLUMYCE MUKEONOD B MAKEOCKOMWYBCKMe
TRELMHSI, DM KOTOpoR HabmnooaeTc NPOrPecCHpYIOWEs BNWAHNE NOBPEMTEHHOCTA M3 MIUKD-MEXaHHYBCKNE
AAPAKTEPUCTHEM MATEDMANOR, NPOACTKATENEHOCTE CTAAWA X¥APAKTEPUIYETCA KONWHBCTBOM LWKnos (M, — N}

7.9 MNpooonsuTensHOCTE NEPBOR CTAOMK (YMCNC UMknos N ) Tem Bonblue, 4em MeHble aMnnuTyaa

LefopMaUra,

!' M MN—N
7.10 Ecnn nepecTponTe KDHBbIE Ll.IIF B KpWBIE mll

A ] T.E&. DACCMATOMEATE NPOUECE HAKONNEHKR

NoBpEsEEHHR TONBKD HA BTODOHA CTAOWM, TS 9TH KDHBLIE -E‘.ﬂ.l'lbll’_'lTEH B oOHy CBOGLLEHHYIO KPHUEYID, XapaKTepM-
IYROLLYR0 MPOUECT HAKONNEHWA YETANOCTHEX NOBPEXOEHHit ANA BCEX aMNNUTYG.

7.1 OBWyen CTRYKTYDY JEOMIOUMOKHEX YRABHEH WA HAKOMNEHWA YCTANOCTHLIX NOBDENOEHKA B ANSMEH-
TapHoM O0LEME MaTEpWana cneqyeT NPedcTAENATE B BRGE.

I:ﬂ i F
Wy +1} LRz - w) 2 {43)
MM
M'J:'-I!LL i,“] f[ﬁ‘az“rl W) TAZ. {44)
z=z ¢, dz=dz +dz, {45)
P wp_w'ﬂ.z _ W —W, (46)

B MW W

=7 :-:{wl—""}_-cz :-:{‘-HII—"'PI {4}':
= 'ﬁ.'wpf— i-"l-"a‘.* o {Wﬂf_ W}?

W, = !fpﬁ:d&jfﬁ, AW, = -:pu_-f'.e_if'l-,
: (48]
W, = ]-ﬂ{s,;:dﬁ*;? >, AW, = <gael>,

roe W, — aHaseHHe WF B HoHUE NEpEOR CTagHMM NpoUecca HAKONNEHWA YCTANOCTHEE TOBDEMIEHAN, fl--'lu-":Ir -
IHaueHue W, coOTBETCTRYIOWES NPy YCTANOCTH, Wpru W, — IHaYeHHA 3HEPIMR. COOTBRTCTRYIOWME 06-
PAIOBIHWG MAKDOCKONMUYSCKOH TPELLUMHE C XapakTepHeM paasepom ~ 1 M, korga npoueces MUY 1 MHUY
PAIBMBAKNTCA WIONMPOBIHHD, O W F — MapaMeTpLl MaTepHana.

7.12 B obnactu MUY z_ <<=z a8

713 B ofnactk MHLYZ = 0. 2= 2.

7.14 B nepexoadoi obnactd 2 nnp&,qenn&mn BbipameHaas (45).

7.15 Beipakedde ONA NOBPEIEHHOCTH MMEET B!

|

= 2 e
- {1 — (o + 1]D[q.umr[mz=ﬂz (49)
HIMA
1

n Jar

w=1- {1 —{a+ 1)Zg,.f(B)z2 -:;*.zkz-} , {50)
1
T
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7.16 Opyroe aeipasedde ONa NoEDesOeHHOCTH

w=1-[1-y=1[7T, (51)
roe y = Az, —_
I'.'I+1)1W‘|
A= ] (52}
W

Az{iuﬂlwmﬂfa’}T_

zr'-'lj"” JI

(53}

.47 OAna ny4eBslx NYTeR WICTERMHYEcKOro Harpysenna (w =1, f (B, ) = const, B, = const, T = const}

A=1B,) ¥ =1,(B)z. (54)

7.18 Npw wmcTom kpysewan (FB) =1, B, =0

W — W:rrr.-
] . 2h
Yoo = 20 =W T, (53}
N | 1-I.1" HT
m—1—[1— N_J ] . {56}

Mpwmeyadwe — YpaeHedws (58] cnpasegnueo ons 43cTHOM CNYYER PEryNRpHOT HEKMMYecion HarpyRasns
(pacTrseHe — cxatiel QnA 31oio omyy4Ea B YDaaHaHdn (51) napamerp ¥ moxeT BeiTe BEPEMSH Yepeld oTpaboTAHHOE
HONMYECTED LMENOE:

i
V=N (37}

YoapHenne gQns peryNApHoro UMKNIWYECKoro HarpyseHia (58) ABNAETCA YacTHEM ChyHass ypagHa-

HAA (21

8 KpuTepuid OKOHYaHWA CTAAMM PAa3BWTHA PACCEAHHbBIX MUKPONOBPEKOEHH A

£.1 B Ka4ecTEe KpUTEPHA SHOHYAHWA CTAOHH Pa3BKTHA PACCEAHHEX MEKpONOBpExIeHKE [obpasoeaH-a
MEKPOTPEWMHEL) MOHET BbiTe NEHHAT EPUTERWA NOTELRW YCTORYHMBOCTH NPOLSCEA HAKONNEHWA NOBREMHIEHWA,
KOMAE NPpOWIB0IHaR Gudy QOCTMrAeT COOEND KPUTWHECKDMD aHaYeHWA

fw B |
dy

R

(28}

8.2 MNpx BeINONHEHAA EpWUTEDKA (58] JanbHERWes PasBHMTHE NPOUGCCa NOERPEROSHHICTH IABHCKT OT

Mofklx CRyYaiieEs GakTopos, ¥ KEOHTPONMPORaTE 3TOT NPOUECT HEEDIMOMHHD,
8.3 Yonoewe (58) npW COHOOCHOM PACTRMEHKK — CHATHH NPASNKMIKMTENEHS COOTEETCTEYET IHAYEHAND

w=w, =08 (58}

8.4 B 3aBACMMOCTH OT CBONCTE MATEPMAaNa W MHOTSOCHOCTH HANDAMEHHOND COCTORHWA, YU TEIBAEMOTO
Py HEWAER RB), L, MORET NpUHKMATL 3HaueHikna oT 02 0o 0.8, Kpome Tono, MaTeprhan MokaT ObiTh padpyweH
ME HEKOTOROM HANPAXEHHOM COCTORMMA B YNPYroR oBNacti Nocne HeXoTopoR MCTORUKM AedOopMUpOSAHMA
B nnacTv4eckoi obnacTi, B peaynsTate KoTopoi Geina HakonneHa noppesieHocTs W< Wy JIN\R y4eta aTon
CSCTOATENLCTEA HEGEXOOWMMO COODMYNMHPCREATE CHNOBDN KPHUTEDKMA NpOHHOCTH

(o, w, T)<0. (60}
8
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8.0 Mpwr w = 0 kpuTepsi (60) COOTEETCTEYET HAYANEHOH NPEIENLHON NOBEEXHOCTH HENGBIEKISHHOMD
YCTANOCTEK MaTEpHAana, a npw LW = W, — NPEAEnNLHoR NOBEPXHOCTIA NONHOCTEI NOBPEXIEHHOD MaTepuana.
MpomMeEyTOYHBIM IHAYSHRARM W COOTEETCTEVIOT NPOMERyYTOYHEE NoepxHocTH {60

8.6 KoHEpeTHIAUMA CHNOBOMD EPHTERHA NPOYHOCTH
5.6.1 PaspyweHdye Marepydana HacTynaeT npd yenobrd

(1-ylo, + g0, = A {61)

e g T S S Th g (T I =T, 0= 0), T = T w=w ] AT)= AT, w=0), A(T) = AT, W= wy),
LA

8.6.2 MNpeneneHoe cooTHOWEHHE (B1) YHUTRBAST HAMESHRIOWYCH B MPOLEBCCE HAKOMNEHKS NOBDENKIE-
HHA pONb G, WO NPK W — W, ¢ — g, = 1. 4TO COOTRETCTBYET BOIPACTAHWID PONK IMAaBHOTS PaCTATMBAOLLErD
HAMPAMEHKA Ty.

8.6.3 OBpaloeanancA TRELWWHA NPK BeINONHEHW YCNoBrA (61) NepnerddqiynApHa HANPaBNEH®Io d, .
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KriYesse cnosa: NoEperdeHHOCT, MANoUMENOBER YCTANOCTE, IECMIOUMOHHEIE YPABHEHHA, TEPMONNAacTIY-
HOCTE, TEHAOPR HANDAMEHWA, NOREPXHOCTE TEKYYECTH, YIDOUHEHKE
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