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AHHOTaUuuun

Fenos JI. . MHOOPMAILIMOHHAS CUCTEMA 110 CBOMCTBAM METAJIJIMYECKUX MA-
TEPUAJIOB.

OnuceiBaeTcs CTPYKTypa U 000JI0YKa CO37aBaeMOM 3JEKTPOHHOW 0a3bl NaHHBIX 10 pa3HOOOpPa3HBIM CBOW-
CTBaM METAJIMYECKHX MaTepHuanoB. PaccmaTpuBaroTcsi mpoOieMbl, CBI3aHHBIE C 3all0JHEHHEM 0a3bl XapakTe-
PUCTHUKAMHU PA3IMYHBIX CTAJEH W CIUIABOB M ONpEeNIeHHEM PacueTHBIX MX 3HAYEHHWH NPUMEHHTEIbHO K KOHK-
PETHBIM 3aJa4aM IOJIb30BaTENEH.

Maxytos H.A., Tagesnun M.M. OCHOBHBIE 3AKOHOMEPHOCTU HEJIMHEMHOI O
JE®OPMUPOBAHUS U PA3PYIIEHUS MATEPUAJIOB U SJIEMEHTOB KOHCTPYKI[UH.

W3noxeHsl coBpeMeHHbBIe OAX0ABI K pacdeTaM Ha MPOYHOCTh M aHAIH3Y NMPOLECCOB pa3pylIeHUS MaTepH-
aJIOB M DJIGMCHTOB KOHCTPYKIHH. OTMmedaeTcs, 4To (yHIaMEHTaIbHONH MpOoOIeMOil MexaHUKH JeOopMHpPOBa-
HUS U pa3pyLICHUs SBISETCS BOIPOC 00 ypaBHEHHUSIX COCTOSHHS, XapaKTEPU3YIOMIHUX HEIHHEHHYIO CBSI3b MEXKIY
TEKYIIMMHU 3HAYCHUSMU HOMHMHAJIBHBIX W MECTHBIX HANpsDKeHHH W Aedopmanueidl M yCIOBHUSMH HaKOIUICHHS
MOBPEXACHUH B dJIEMEHTaX KOHCTPYKIHMH B YHPYromjacTHUecKoi obmacTu nedOopMHUpPOBaHUS KakK IPHU CTATH-
4EeCKOM, TaK M NPU LHUKIMYECKOM HarpyxeHuu. [lokazaHo, YTO C HCIOJB30BAHHEM 3TUX MPEICTaBICHHUH B 00-
IIeM Cclydae MOTYT OBITH MOCTPOCHBI NMPOCTPAHCTBEHHBIE MOBEPXHOCTH IPEICIBHBIX U JOIMYCKaeMBIX COCTOS-
HUA B TpPEXMEpPHOW cHCTeMEe KOOPAMHAT IO MapaMeTpaM JKCIUTyaTallHOHHOW HAarpyXE€HHOCTH, YyCIOBHI
9KCIUTyaTallud ¥ YPOBHS Ae(QEKTHOCTH, KOTOPHIE XapaKTepU3YIOT 00JacTH HOpMalbHOW Oe30macHoOi sKcmIya-
TallMM KOHCTPYKLUHH M JOCTH)KEHHUS €10 KPUTHYECKOI'0 COCTOSHHSA, 00YCIOBIMBAIOLIETO BO3HUKHOBEHHE aBa-
pUHHON MK KaTacTpo(hUUECKO# CUTyalnH.

UBanoBa E.A., Kpusmos A.M., Mopo3oB H.®., dupcosa A.J]. O BIUAHUU
MOMEHTHbBIX B3AUMOJJENUCTBUIN HA YCTOMYMBOCTh KPUCTAJJIMYECKUX PELIETOK.

[Tosmrydensl ypaBHEHHUSI TMHAMHUKN KPUCTAJUTMYECKON YIaKOBKH YaCTHUI] C BpAllaTebHBIMU CTEICHSIMH CBO-
6oab1. [ToxazaHo, YTO B IJIMHHOBOJHOBOM HPUONMKEHUHU 3TH YPABHEHHS COBMAAIOT C YPaBHEHHSAMH MaKpo-
CKOIMYECKOH MOMEHTHOH TeopHuH ympyrocTd. [lomydeHbl KOHKPETHBIE BBIPa)KEHHUS IS TEH30POB JKECTKOCTH
KpUCTalandeckoi pemeTku. [lokazaHo, 4TO y4eT MOMEHTHOTO B3aHMOJECHCTBHS MEXAY YACTULAMU IO3BOJSET
CTa0MIM3UPOBATh KBAAPATHYIO KPUCTAIUIMYECKYIO PEIIETKY.

3y6uanunnoB B.I'., 3y6uanunos J.B. O BINAHUU CIOXHOI'O HATPYXEHUA-PA3-
I'PYXEHUA HA 3AKOHOMEPHOCTH INNIACTUYECKOI'O JE®OPMHUPOBAHUNA MATEPUAIJIOB.

[TpuBeneHs! pe3yabTaTHl YIKCIEPUMEHTAIBHOTO UCCIEJOBAHNS HA CI0XKHOE HATpy>KeHUE-pa3rpyKeHne 1pyo-
YaThIX CTANBHBIX 00PAa3LOB NMPH KPYUYEHUH C PACTSIKECHHUEM-COKATHEM.

YUepuasckuit A.O. BJIIMAHUE HEOOAHOPOIAHOCTU MATEPHUAJIA HA PA3BUTHUE ITOBEP-
XHOCTHBIX TPEIIMH.

[Toxa3aHo, 4TO B yCJIOBHMIX HEOAHOPOIHOTO HAPSKEHHOI'0 COCTOSHUSA HEOJAHOPOAHOCTh MaTepHaja MOKET
IPUBOJIUTH K 00pa30BaHHIO HE OJWHOYHBIX, a CHCTEeM TpelluH. [loka3zaHo, 4TO CymeCTBYIOIINE METOIUKH pac-
geTa MOTYT JaBaTh OIIMOKHM, MIyIIMe HE B 3amMac MIPOYHOCTH. Pa3paboTaHBl yTOYHEHHBIE METOAMKH; yKa3aHBI
CiIydau, KOTJa UX NMPUMEHEHHE HEOOXOAUMO.

Tonouko O.B., Kum B.K. MEXAHUYECKUE CBOMCTBA HAHOIIOPOILIKOBOI'O CILJIA-
BA WC-IOCO.

Teepapiit cma WC-10%Co ¢ pazmepom 3epHa 300-700 HM OBLT HOXYy4YeH METOAAM IPECCOBAHUS M CIEeKa-
HUS TOpomlIKa ¢ pa3MepoM yacTun MeHee FOOHM. B kauecTBe MHrmOMTOpa pocTa 3epHa OBLIM HCIIOJIB30BaHBI
nobaBku kapOumoB mepexonnbix metamioB TaC/VC. Tloka3ano, uTo J0OaBKH MHTMOUTOpa CYIIECTBEHHO 3a-
MEMIISIOT POCT 3€pHA B Tpolecca KUAKo(pa3HOro cruekaHus. V3ydeHo BIHMSHUE KOJIMYECTBa MHTHOHWTOpA U pas-
Mepa 3epHa KapOuaa BoiabdpaMa Ha MEXaHHUECKHE CBOIMCTBAa TBEPJOTO CILIABA.

Hapmun A.M., Ilerxosa A.II. CTPYKTYPA, PAJMAITMOHHAA ITOBPEXJAEMOCTb
U JE®OPMAIIMOHHAS CIIOCOBHOCTh AYCTEHUTHBIX CTAJIEWM U CIIJIABOB ITPU HU3KO-
TEMIIEPATYPHOM HEWUTPOHHOM OBJIYUEHUMU.

PaccmoTpensl MeXaHU3MBI paallMOHHOTO PACIlyXaHHs 1 HU3KOTEMIIEPaTypHOT0 OXPYITYMBAHHUS CTaJIel U cIljia-
BoB. [lokazaHo ompenensroniee BIMSHUE CTPYKTYPHBIX IPEBpAIleHHH HA PaJUHalllOHHYIO CTOMKOCTH M Aedopma-
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LUOHHYIO CIIOCOOHOCTh ayCTEHUTHBIX CTajel u cruiaBoB. IIpenokeHbl MyTH NOBBIIEHUS paAHalluOHHONW CTOWKOC-
TH 1 Je(OPMALMOHHON CIIOCOOHOCTH ayCTEHHTHBIX CTaleil M CIUIaBOB B TeMIlepaTypHOM HHTepBaie 200 — 450 °C

Cenokos B.H. O HEKOTOPBbIX HEJJOCTATKAX HOPMATHUBHOM JOKYMEHTAIIMU HA
PE3HHY.

Ha ocHOBaHUU 3KCIEPUMEHTOB IIOKA3aHO, YTO PE3UHA SBJISIETCS MAaTEPHAJIOM PEOHOMHBIM M MO3TOMY K
HekoTopbIM HegocTtatkaM ['OCT 270-75 Ha pe3uHy MOXKHO OTHECTH OTCYTCTBHE YIIOMHHAHMS O MSATKOM Harpy-
JKEHUH, TIPH KOTOPOM CYIIECTBEHEH BPEMEHHOH (axTop.

ITansmos B.A. POJIb MVYJIbTUIINIMKATUBHOI'O PA3JIOXKEHUA TPAJUEHTA JBUXE-
HHUA B TEOPUU IINTACTHUYHOCTH.

MynbTUNIMKATUBHOE Pa3I0KEHHE T'PaJUEHTa JIBH)KCHHS NPUBOJUT K TEPMOAUHAMHUYECKH COCTOATEIbHBIM
YPaBHEHUSAM YHPYroIJIAaCTUYHOCTU AJL MaTepuana 0e3 KMHEMAaTUYECKOTO YIPOYHEHUS U K HECOCTOSTEIbHBIM
I MaTepHalla ¢ KHHEMaTHYECKHM YIPOYHEHHEM.

Kagamesua HO.U., Momeirkuu C.II. HOBBIA B3IJIA] HA IIOCTPOEHUME SHAOXPOH-
HOW TEOPUU IIJIACTUYHOCTH IIPU YUETE KOHEUYHBIX JIEOOPMAILIUM.

W3naraercst opuruHajibHasl TOUKA 3pEHUS aBTOPOB HA MOCTPOCHHME DHJAOXPOHHBIX BAPHAHTOB TCOPUH ILIa-
CTUYHOCTH TNPH y4eTe KOHEUHHIX aedopmannii. Kputnueckn oOCyXIAIOTCS pa3iudYHbIe TOIXOAbI U MPUBEICHBI
00001maromue BBIBOJEI.

Cemenos A.C. AHAJIM3 TEPMOJMHAMUYECKOU COCTOSTEJIILHOCTHA MHOTI'OIIOBEP-
XHOCTHOU TEOPUU IIJIACTUYHOCTU C OJJHOM AKTHBHOM HOBEPXHOCTLBIO.

BI:IHOJ'IHeH aHaJInu3 TepMOILPIHaMH‘IeCKOfI COCTOATCIBHOCTHU MHOFOHOBerHOCTHOfI TeOpI/II/I IIJIACTUYHOCTH C
OI[HOﬁ aKTHBHOﬁ HOBerHOCTBIO. HpeILCTaBJ'IeHO 06mee BBIpa)KeHI/Ie JJIs1 JUCCUITIAllUU B I/I3OTpOHHI>IX Heynpy-
TUux cpez[ax, IIOBCACHHUC KOTOpLIX MOXET 61>ITI> OIIUCAHO HpI/I IIOMOIIINU HECKOJIBKUX TeHBOpHI)IX BHYTpeHHI/IX Iic-
peMeHHI)IX COCTOSIHHUA. HpOBeILeHHLIfI aHaJInu3 yKazan Ha BO3MOXHOCTH HapyHIeHI/Iﬂ JAUCCHUIIATUBHOTO HepaBeH-
CTBAa COOTHOULICHUAMU paCCManHBaeMOﬁ TeOpI/II/I HpI/I HeKOTOpHX pe)KI/IMaX CJIOKHOTO Harpy)l(eHI/IfL Ha OCHOBC

IMOJYYCHHBIX PE3YJbTATOB MNPCAIOXKCH HOBBIN BapuaHT TCOpHUH, yﬂOBJ’IeTBOpr}OHII/Iﬁ TEPMOJUHAMUYICCKHUM OT-
PaAaHUYCHUAM.

U3ortos U.H., Kyssmemos H.II., Meansnukos b.E., Murwkos A.I'. VIIPYIO-
INIIACTHUYECKOE INIOBEJAEHUE CTAJIbHBIX TPYBYATBIX OBPA3ILOB ITPU CJIOXKXHOM TPEXOC-
HOM HATPYXEHHUU: DOKCITEPUMEHTAJIbBHBIE JAHHBIE U CPABHEHUE C I[TIPOTHO3AMM TE-
OPUI TJIACTUYHOCTH

[IpencraBneHsl pe3yabTaThl SKCIEPUMEHTAIBHOTO H3YYCHUS YIIPYTOIUIACTHIECKOTO 1ehOPMUPOBAHHUS CTANb-
HBIX TpyO4aThX 00pa3loB NpPU MPONOPLHUOHAIBHOM U CIOXHOM (B TOM YHCIE, UKINYECKOM) HArPYKEHUSX,
BKJIIOYAIOLIUM YaCTUYHBIE U TOJIHbIE Pa3rpy3KH. BHINOIHEHO COMOCTaBIEHUE OMBITHBIX JaHHBIX C POTrHO3aMHU,
[IOJIY4YCHHBIMHU C NOMOIIBI0O HEKOTOPBIX BAPUAHTOB TEOPHUU IJIACTUYHOCTH.

Bycnaesa O.C., Cagaxos O.C., IHamnupo A.A. CKAJIAP N TEH3O0P JIOTAPUDOMMU-
YECKON JE®OPMAILMMN.

3aTpoHyTa oJgHa U3 npobjeM, BO3HUKAIOMAsA [P OTKa3e OT TMIOTE3bl MAJIOCTU AedopManuil U cMereHni
B MexaHuke nedopmupyemoro Tena. OcBelmaemMble BONPOCHl CBA3aHbI C MOHATHEM Jorapugmuueckoil gegopma-
MU, KOTOPOE B CBOEH CKaJIsApHOH (opMme KakeTcs BIIOJIHE OYEBHUIAHBIM, HO B TEH30pPHOH (opme MPUBOIUT K
MPOTUBOPEUUSIM M HEOJHO3HAYHOCTH.

CemenoB A.C., MensunukoB b.E., Topoxor M.IO. HNUKINYECKAA HECTABUJIb-
HOCTbB IIPU PACUETAX BOJIBLUIUX VIIPYTO-IIJIACTUYECKUX JTED®OPMALIMIA.

BoinosnHeH cpaBHUTENbHBIH aHalW3 MOBEACHHUS Pa3IMYHBIX MOJENEH yHnpyro-miacTH4ecKoro mMarepuaia
npu Oonpmux AeGopMannsx, BOZHUKAOMUX B YCIOBUIX NUKINYECKOro Harpyxenus. OOHapyxeH 3G GeKT MuK-
JINYECKON HecTaOMIBHOCTH pAla MOJeNel ¢ KHHEMAaTHYeCKUM YIIPOYHEHUEM, KOTOpbIe IIPH MajbIX AedopMaliu-
SIX SIBIISTIOTCS ITUKJINYECKU CcTaOMIbHBIMU. OH 3aKJII0YaeTcss B TOM, YTO, METIs INIACTHIECKOTO TUCTEPE3nca MpH
pacueTax 1Mo JaHHBIM MOJEJSIM Ja)ke aCUMIITOTHYECKU HE COXPaHsIeT HU (HOpMY, HH pa3Mepbl, HU MECTOIOJI0XKe-
Hue. MccnenoBansl MPUYUHEI BO3HHKHOBEHUS IUKIUIECKON HECTAaOMIBHOCTH.

Yepupix K.®., Pubuenko A.C. TEOMETPUYECKMW HEJIMHEMHAS IIJIOCKAS 3AJIA-
YA TEOPUU YIIPYTOCTH.

Jl1s paccMOTpeHHUs TEOMETPHUYECKH HEJIMHEHHBIX JBYMEPHBIX 3a7a4 TEOPHUU YIPYTOCTH OBLI INpeIoKeH
penyLUpOBaHHBIM CTaHAAPTHBIN MaTepuas, C MOMOLIbIO KOTOPOTO IOJYYEHBI TOYHbBIE PEIICHUS KPAaeBBIX 3a-
nay. [IpuMeHHUTeNbHO K IIJIOCKOH 3ajade M3jaraeTcsi HOBBIM BapHaHT PEIyLUPOBAHHOI'O CTAHIAPTHOTO Marte-
puana, npeAcTaBISIOMUNA OOJIbIINE BO3MOXKHOCTH.
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AnexcangpoB J.II., CannuxkoB B.A., ®enoporckxuin I'.A. JJIUTEJIBHBIE JEDOP-
MATHUBHOCTb U ITPOYHOCTDH ITMPOTEXHUYECKHNX COCTABOB.

[IpoBeneHo PKCIEpUMEHTAIBHOE U3YYCHHUE BPEMEHHBIX Ae()OPMALMOHHBIX M MPOYHOCTHBIX XapaKTEPUCTUK
MPECCIOPOUTKOBBIX 3aMOJIHUTENIEH JIEMEHTOB CUCTEM MUPOABTOMATUKU. PaccMOTpeHO mpHUMeHEeHUE COBPEMEH-
HOTO 3HJOXPOHHOTO MOJX0Ja U KPUTEPUEB SHEPTETHUECKOTO0 U UMITYJILCHOTO THUMOB. Y CTAHOBJICHBI YHEPreTH-
YeCKHe BBIPAXKEHUs, ONpenesstone GyHKIUU NOJI3YYeCTH U IPOYHOCTH.

Enucees B.B. BAPHMAHT KJIACCMYECKOW TEOPUHU YIIPYTUX OBOJIOYEK.
Knaccuueckue 060710UKH paccMaTpPUBAIOTCS KaK IOBEPXHOCTH ¢ MaTEPUAIbHBIMU HOPMaIsIMU. Y PaBHEHUS
BBIBEJICHBI METO/aMHU JIaTpaHkeBol MexaHukU. IIpencTaBieHbl 000JOUKH BpalleHUS.

Apytionsu P.A. ITIPOBJIEMA BBICOKOTEMIIEPATYPHOM IMOJ3YYECTHU 1 PA3PYIIEHU S
B COBPEMEHHbBIX MHXEHEPHBIX INPUJIOXEHUAX.

PaccmarpuBaeTcs nmpobiaemMa MoJa3y4ecTH U JUIMTEIbHOH MPOYHOCTH C MO3ULUI MHXKEHEPHBIX IPUIOXKEHUI.
JlaeTcst kpaTkuil 0030p TEOPETUUECKUX U SKCIEPUMEHTANbHBIX HCCIEHOBAHUN PA3PBIXJICHUS U pa3pyLICHHS
MeTaJUIMYECKUX MAaTEePHalIOB B yCIOBUIX BHICOKOTEMIIEpATYypHOH monsyuyecTu. B 3axmioueHuu oOpamaercs BHU-
MaHHe Ha NpobieMy, KOTopas He HOJYy4yusia JOJKHOTO PACCMOTPEHHS B MEXaHUKE PACCESIHHOTO MOBPEXACHUS
U paspylieHus. OTa npodiema cBs3aHa C y4eTOM BIHMSHHS pa3Mepa 3epHa B KPUTEPHUSIX JIUTEIBHON IPOYHOC-
Tu. B pabote chopmynupoBan nono0HbI kputepuil. IlocTpoeHBI COOTBETCTBYIOIINE KPUBBIE JUIUTEIBbHON IpOU-
HOCTHU, U3 KOTOPBIX CleIyeT MPaKTUYECKU BaxXHBIH pe3yibTaT 3HAUUTEIbHOTO YBEIMUYCHUS BPEMEHH JI0 pa3py-
LIEHUS C YMEHBIIEHUEM pa3Mepa 3epHa.

MMeuenxo M.H., Tanumun A.3., Masyp B.H. METOAUKA HA3HAYEHMWA PEXU-
MOB JIJIS1 VCKOPEHHBIX UCITBITAHUI TPOCTPAHCTBEHHBIX DJIEMEHTOB KOHCTPYKIIUN
NP MUKINYECKOM HEW3OTEPMUYECKOM HATPYXEHUMN.

Pa3zpaboTaHa MeTOAMKAa Ha3HAYEHUS PEXUMOB ISl YCKOPEHHBIX MCIBITAHUH IPOCTPAHCTBEHHBIX 3Je-
MEHTOB KOHCTPYKLMH, IO3BOJISIONIAsA 3aMEHATh [IOJHOMACIITA0HbIE HAaTypHbIE MCIBITAHUS SKBUBAJIECHTHBI-
MU UM YCKOPEHHBIMH. MeTOJMKa OCHOBAaHAa Ha NPOTHO3UMPOBAHUU HAKOIJICHUS MOBPEXIACHUN B U30TPOI-
HBIX MaTepHanax B Ipollecce IIUTENbHOTO TEPMOIMKIMYECKOTO HarpyxkeHusa. ITocTpoena obobmeHnHas
MOJie/Ib HaKOIUIEHUS MOBPEXKACHUN B yCIOBUAX COBMECTHOIO HPOsBIEHUS 3 (HEKTOB IOJI3yUeCTH U yCTalo-
ctd. IIporHosupoBaHue AOJTOBEYHOCTH 3JIEMEHTOB KOHCTPYKLIHMIl OCHOBAaHO Ha HCIOJb30BAaHUU METOJA
KOHEUYHBIX 3JIEMEHTOB JJI1 pELICHUS NPOCTPAHCTBEHHBIX 3aJay TEPMOBSI3KOIIACTUYHOCTH IpPH IUKIUYEC-
KOM HarpyxeHUH.

Fenos JI.5. MHOTOMOJEJBHBIN METO/I BHIBOPA KPUTEPUEB TEPMOYCTAJIOCTHO-
I'O PABPYHIEHUA JETAJIEU TIPU DKCIIJIVATAITNUU.
PaccmaTtpuBaroTcs pazaudHble KPUTEPUHU TEPMOYCTAIOCTHOIO Pa3pylleHus AeTallell, MOKa3aHbl OrpaHHye-

HUA IO UX NPHUMCHCHUIO WU Hpeajiaracrcs MHOFOMO,HCHLHLIﬁ METOJ HX B},16opa IJI peHICHUS MPaKTHYCCKUX
3ajgad.

Fenos J.b., Toxdensn J.A., Yepusckuit O.Dd. TPUCIOCOBJIAEMOCTH JUC-
KOB CYAOBBIX I'TA.

Ha ocHoBe aHanu3a UCXOJHBIX JAHHBIX IS OLEHKU NMPOYHOCTH nuckoB I'T/l caenaH BBIBOJ O Iiesecoo0pas-
HOCTH IPUMEHEHMs pacueTa Ha mpucnocobnsemocts. IIpennoskena meTonuka pacdera auckoB oceBblx I'T/I.
OtmeueHo, uTo Ans AuckoB cynosbix I'TJ mporpeccupymomniee GopMOU3MEHEHUE UIpaeT OONbIIYI0 POJb, YeM
JUIsL aBUALIMOHHBIX, B CBA3M C OOJIBIIUMH TeMIIEPaTypHBIMU U3MEHEHUSIMHU.

Posun A.J[. IPOJOJIbHAS JE®OPMAIIMS HAPE3HOM BAJIKM C YYETOM TPEHUS HA
OITIOPAX.

PaccmaTtpuBaercs mpojosibHas AedopMalus Hape3Hoi Oasky, Jexalleld Ha omopax, ¢ yueToM TpeHus. 3a-
Jlaya CTaBUTCSA B BapHMallMOHHOW (opMe B BHJIE MHTErPaJIbHOTO HEpaBEHCTBA. PelieHne CTPOUTCS METOJOM I10-
TOYHOM penakcanui.

JJosuor A.Jd. AJTOPUTMBI PACYETA CUCTEM C OJHOCTOPOHHUMMU CBA3SAMU ME-
TOAOM CHII.

ITpemaraercss annmpoKCHMAIMs CHCTEM C OJHOCTOPOHHHMHM CBS3sIMM Takas, 4To ycioBus KyHna-Takkepa
3aJa4d KBaJPaTHYHOrO MPOTPaMMHPOBAHHUS MPUBOIAT K JIMHEHHOHN 3a7ade MOMOJHHUTENBHOCTH. [IpuBeneHbl
MOAM(HUIHPOBAHHBIE ANTOPUTMBI JIeMKe JUIs pelIeHusl 3a1a4 CO CTATHYSCKUM H/MIM KHHEMaTHYeCKUM Harpy-
KEHHEM, MEHSIOMMUMCS ITapaMeTpHUYecKu. YKa3aHHbIE alrOPUTMbI MO3BOJISIOT MOJYYHTh pelieHne (B3auMHBIE
MepeMeIICHHs U YCUIIUS B 30HE MPE/I0IaracMoro KOHTaKTa) 3a KOHEYHOE YHCJIO LIaroB B CIIydae MOJ0KHUTENb-
HO OIpEICJICHHOW MM MOJYONpeIeICHHON MaTpPHUIIHL.
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Mapronun b.3 ., Baposun A.f., Kocteines B.MI. UCCIIEJOBAHHNE OCTATOYHBIX
HAIIPSIDKEHUM, BBI3BAHHBIX CBAPKOW, HAIIJIABKOM U OTIIYCKOM, B KOPIIYCAX PEAK-
TOPOB THUIIA BBJP.

ITpuMeHHUTENBHO K KOpPIycaM peakTopoB Tuna BBOP BblIoIHEHB! pacueThl OCTATOYHBIX HANpPSDKEHUH, KO-
TOpLIe BO3HUKAKT MIOCJIC CBapKI/I, HaIlJIaBKHU U OTHyCKa. Hpouez[ypa pacqua OCHOBAHa Ha peI_IIeHI/IS[X TeMnepa-
TypHOH M HEU30TEPMHUUECKOIl yHNpyromiacTU4ecKod 3azad METOJOM KOHEuHBIX 3ieMeHToB (MKD). Pemenue
,Z[e(bopMaIlI/IOHHOI‘/’I 3aa4YU BBIIIOJIHECHO C y‘IeTOM Fea<-> Fey HpeBpaHIeHI/Iﬂ u l'[OJ'IBy‘IeCTI/I. Ha OCHOBC BBIIIOJTHCH-
HOIr'o HUCCJICAOBAaHHA IIOKa3aHO, 4YTO Fea -> Fey HpeBpaHICHI/Ie MOXET BJIUATH Ha pacnpez[eﬂeHI/Ie OCTAaTOYHBIX
HaHpﬂH(eHHﬁ. BI)IHOJ'IHeH aHaJIu3 chyauMﬁ, B KOTOpBIX 3TOT 3(1)(1)6KT ABJIISICTCA CyIIIeCTBeHHI)IM, U B KOTOpLIX UM
MOXHO IpeHeOpeub.

Hoxuunkuii FO.A. METO/bI IOATBEPKIEHNSA PECYPCA OCHOBHBIX JIETAJIEM ABHA-
LIMOHHBIX TA3OTYPBUHHbBIX JBUTATEJIEM.

PaccmaTtpuBaercs maeonorus MoATBEp KAEHHS pecypca aeraied aBuanMoHHbIX I'TJl, M3roTOBIEHHBIX W3
Pa3HbIX MaTepHayoB. DTa UAEOIOrUs OCHOBaHA Ha omnblTe 3KcIutyaTanuu I'TJ] aHAnoros, croelManbHBIX 3KCIIE-
pPUMEHTax U pacyeTax.

Hocos B.B., bypakos MW.H. OLEHKA [TPOYHOCTHU COCYAOB JABJEHUA METOAOM
AKYCTHUYECKOU SMUCCHUMN.

Paccmorpena npo6iema 6€30MacHOCTH HCIOJIb30BaHUS M IMATHOCTHKU COCTOSIHUS IPOMBIIIJIEHHBIX COCY-
0B, paboTtatoniux noj nasieHueM. IlokazaHa 3¢¢eKTUBHOCTh UCIOIB30BaHUS MHPOPMATUBHBIX AD-IOKa3a-
TeJIel MPOYHOCTH, CBS3aHHBIX C pa3pyllIEeHUEM U NPEIJIOKEHHOH paHee MOJENbI0 aKycTUYecKoi smuccuu (AD).

Bukonaiimen B.D. MOJU®UILIMPOBAHHBIM METOJ TOJJYHOBA B PAMKAX CXEMbI
NMPEJMKTOP-KOPPEKTOP.

Jlnst mpoBelieHHs BBIYUCIUTENBHBIX 3KCIEPUMEHTOB 10 IpoekTupoBanuio JIBC pa3paboTraHa opuUrHHalb-
Hasl CX€Ma YMCICHHOI'O0 MHTErPUPOBAHUS CUCTEMbl HECTALIMOHAPHBIX YPABHEHUI Ia30BOIl JUHAMUKU IPUMEHU-
TEIbHO K 3ajauaM ¢ U3MeHsoleiics Gopmoil obnacTu uccleoBaHus. BpluMcieHUs NpoBOAATCA IPU YUCIAX
Kypanta 0,7 — 1,5 no cxeme Tuna OpeiuKTOP-KOPPEKTOP CO BTOPHIM MOPSJIKOM TOUHOCTU IO IPOCTPAHCTBY U
BPEMEHU.

Bbnexman W.N., Baiic6epr JI.A., Jlapos b.Il., Bacunskos B.b., fAxumosa K.C.
YHUBEPCAJIbHBIA BUBPAIIMOHHBIN CTEH/: OIILIT UCIIOJB30BAHUS B UCCJIEJOBAHMU-
SIX, HEKOTOPBIE PE3VYJIbTATBI.

[IpuBoasiTcs cBeneHust 00 yHUBEpCaIbHOM BUOPALlMOHHOM CTEHJE, INIaBHOH OCOOEHHOCTHIO KOTOPOIO SIB-
JIS€TCS BO3MOXKHOCTH IIOJYy4Y€HHUs1 HAa HeM KoJiebaHui ¢ pa3HOoOpa3HbIMU (OpMaMu TPAaeKTOPHIl MPH MIMPOKHUX
npejaenax U3MEHEHHs YaCcTOThl M aMIUIUTYAbl. OTNUCaH ONBIT UCHOJIb30BAHUS CTEHJIA JJISl UCCIIEIOBAHUS TEXHO-
JIOTUYECKUX TPOIIECCOB, a TAKXKE JUIsl U3yUeHHs MOBEACHHS KOHCTPYKIMI U mMpuOOpoB npu BUOPAIIMOHHOM BO3-
nerictBud. OTMeuaeTcs, YTO CTEHJI MOXET ObITh MCIIOJIb30BAaH TaKXK€ M B yUeOHBIX LENIX — JJIs IPOBEIEHUs
nabopaTopHbIX pabOT MO JUHAMHUYECKHM 3aJadaM COIPOTHUBIICHHS MaTEpHaJOB, IO KypcaM TEOpUHU Kojeba-
HUH, AMHAMUKY MAIlMH U JPYTUM JHCUUILUIMHAM.

JJanuuw B.B., Pegun J.I'. AJI'OPUTM PEINEHNA HECTALIMOHAPHBIX IUHAMMWYEC-
KX 3AJJAY METOAOM KOHEYHBIX 3JIEMEHTOB.

ITpennaraercs cnocod® cBeneHus 3agaud Komm s ypaBHEHMH ABMKEHHUS K KpaeBOW 3ajade, MMeIolIeH
5KBMBAJIEHTHYI0 BapUAallMOHHYI0 (HOPMYJIHPOBKY. DTO HO3BOJIAET UCHOJIb30BAaTh JUIsl UMHTETPUPOBAHUS JUHA-
MHUUYECKUX YPaBHEHUH KOHEUHBIC 3JIEMEHTHI 110 BPEMEHH C U3BECTHBIMU KOOPAUHATHBIMU (yHKIUsAMU. HucleH-
HBIE DKCIEPUMEHTHI TOATBEPAMUIHA BO3MOKHOCTL HMCIIOJIB30BAHUSA TAKOrO MOJAXOJA IJIs aHaIU3a NEPEXOJIHBIX
MPOLECCOB.

Heditnur B.B. CHUHTE3 ®OPM KOJEBAHHUH IMOJACTPYKTYP CO CBOBOJHOU TI'PAHU-
LEN. YUCJIEHHAS PEAJIU3ALNS U UCHOJB30BAHUE JJI PACUETA KOJIEBAHUI KOHCT-
PYKIIUIA.

,Z[J'ISI yue€Ta BJIUSAHUA BBICOKOYACTOTHBIX (1)OpM CO6CTB€HHBIX KOHCGaHI/Iﬁ HCIOJB3YIOTCA MaTpUIbl OCTATOY-
HBIX HO,Z[aTHHBOCTeﬁ. Pa3pa60TaHH MHOTOYPOBHCBBIC PEKYPPCHTHLIC aJITOPUTMBI. 9T0 MO3BOJIACT YUECTh pas3-
PEXKCHHOCTD CTPYKTYPHBIX MAaTPpULl KOHCTPYKIUHU U MUHUMHU3UPOBATH KOJIUYCCTBO apI/I(l)MeTI/I‘-IeCKI/IX onepaunﬁ.
HpI/IBeZ[eHI)I PpE3yJabTaThbl UCIIOJIb30BaHUSA paspa60TaHHHx METOAOB I pacueTa KOJ'Ie6aHI/II71 B CHUCTEME Typ60-
arperaT-gpyHaaMeHT-OCHOBAHUE.
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Abstracts

Getsov L. B. INFORMATION SYSTEM OF PROPERTIES OF MATERIALS.

The paper deals with the description of structure and shell of an electronic database under development
containing records of data on various properties of metallic materials. Problems of adding to database new
records of the characteristics of different steels and alloys, and the problems of obtaining computational values
related to particular tasks specified by the users are considered.

Makhutov N.A., Gadenin M.M. FUNDAMENTAL NOTIONS OF NON-LINEAR
DEFORMATIONS AND FRACTURE OF MATERIALS AND CONSTRUCTION ELEMENTS.

Modern approaches to strength calculations and to analysis of the fracture processes for materials and
construction elements are presented. It is noted, that a fundamental problem of deformation and fracture mechanics
is the question of developing the equations of state describing non-linear relation between the current values of
rated (nominal) and local stresses and strains and conditions of damages accumulating in construction elements
for the elastoplastic deformation area both on static and on a cyclic loading. It is shown, that in the general case
by using these notions and accounting for service loading parameters, operation conditions and faults level,
which specify areas of normal safe service of construction and reaching a critical state for emergency or catastrophic
situation, the spatial surfaces of admitted and limiting(critical) states can be plotted in a three-dimensional system
of coordinates.

Ivanova E.A., Krivtsov A.M., Morozov N.F., Firsova A.D. ON THE
INFLUENCE OF MOMENT INTERACTIONS ON STABILITY OF CRYSTAL LATTICES.

Equations of dynamics for crystal packing of particles with rotational degrees of freedom have been obtained.
It is shown, that in a long-wave approximation these equations are identical to macroscopic equations of moment
theory of elasticity. The specific expressions for stiffness tensors of the crystal lattice have been obtained. It is
shown, that taking into account moment interaction between particles allows to stabilize a square crystal lattice.

Zubchaninov V.G., Zubchaninov D.V. ON THE INFLUENCE OF COMPLEX
LOADING-UNLOADING ON PLASTIC DEFORMATION RELATIONS FOR MATERIALS.

The results of experimental study of steel tubular test specimens behavior under conditions of complex loading-
unloading combined with tension-compression are presented.

Chernyavsky A.O. MATERIAL HETEROGENEITY IMPACT ON THE SURFACE CRACKS
DEVELOPMENT.

It is shown, that under the conditions of heterogeneous stressed state, inherent heterogeneity of material can
result in the formation of systems of cracks rather than individual (single) cracks. It is shown, that current
calculation procedures may lead to errors, which fail to contribute a safety factor. Improved procedures have
been worked out, some cases where their use is necessary are specified.

Tolochko O.V., Kim B.K. MECHANICAL PROPERTIES OF NANOSTRUCTURED
WC-IOCO ALLOY.

WC-10Co cemented tungsten carbide hard-facing alloy with grain size of 300-700nm has been obtained by
hot pressing and sintering of nanocrystalline powder with particle size of less than 100nm. Microstructure and
mechanical properties of hard alloy were found to be sensitive to transition metal carbides dopes such as TaC/
VC used as grain growth inhibitors. The growth of WC grains is shown to be substantially retarded by addition
of inhibitor during sintering in liquid phase. The hardness and transverse rupture strength dependence on the
amount of inhibitor and the grain size of tungsten carbide has been studied.

Parshin A.M., Petkova A.P. STRUCTURE, RADIATION-INDUCED DAMAGE AND
DEFORMABILITY OF AUSTENITE STEELS AND ALLOYS UNDER LOW-TEMPERATURE
NEUTRON IRRADIATION.

Mechanisms of radiation swelling and low-temperature embrittling of steels and alloys are discussed. Decisive
influence of structural transformations on the radiation resistance and deformability of austenite steels and alloys
is shown. Means for improving radiation resistance and deformability of austenite steels and alloys in the
temperature range 200 — 450°C are proposed.
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Selyukov V.N. ON SOME DRAWBACKS OF THE NORMATIVE DOCUMENTATION FOR
RUBBER.

Experiments show, that rubber can be treated as a material with features depending on time. However,
mentioning of the time factor is omitted in GOST 270-75. This is supposed to be not quite correct.

Palmov V.A. THE ROLE OF MULTIPLICATIVE DECOMPOSITION OF DEFORMATION
GRADIENT IN THE THEORY OF PLASTICITY.

Multiplicative decomposition of deformation gradient leads to thermodynamically consistent equations of
elastoplasticity for material without kinematical hardening and to inconsistent ones for material with kinematical
hardening.

Kadashevich Yu.l., Pomytkin S.P. A NEW VIEW ON FORMULATION OF
ENDOCHRONIC THEORY OF PLASTICITY ACCOUNTED FOR FINITE DEFORMATIONS.

The original point of view ofauthors on formulation of endochronic theory ofplasticity is presented. Various
approaches are critically discussed and generalizing conclusions are presented.

Semenov A.S. ANALYSIS OF THERMODYNAMIC CONSISTENCY OF MULTI-SURFACE
THEORY OF PLASTICITY WITH ONE ACTIVE SURFACE.

An analysis of thermodynamic consistency of multi-surface theory of plasticity with one active surface is
performed. A general form of dissipation is presented for isotropic inelastic continuum described by several
tensor internal state variables. The analysis conducted has presented evidence for possibility of violation of
dissipative inequality by relations ofthe theory under certain conditions of complex loading. Thermodynamically
consistent modification of the theory is proposed.

Izotov I.N., Kuznetsov N.P., Mel'nikov B.E., Mityukov A.G. ELASTOPLASTIC
BEHAVIOR OF THE TUBULAR STEEL SPECIMENS UNDER COMPLEX THREE-AXIAL LOADING.
Results of experimental analysis of elasto-plastic deforming of'the tubular steel specimens under proportional
and complex (including cyclic) loading with both partial and full unloading are presented. A comparison between
the experimental data and predictions obtained using some versions of the of the theory of plasticity is performed.

Semenov A.S., Mel'nikov B.E., Gorokhov M.Yu. CYCLICAL INSTABILITY IN THE
CALCULATIONS OF LARGE ELASTO-PLASTIC STRAINS.

A comparative analysis of various models for large strains arising in elasto-plastic material under cyclic
loading is performed. Evidence for cyclic instability of some models with kinematic hardening, which are cyclically
stable at small strains, has been obtained. This means, that the plastic hysteresis loop when calculated by the use
of this model, even asymptotically, does not preserve either the shape, or the size and location. The possible
causes of cyclic instability are investigated.

Chernykh K.F., Rybchenko A.S. GEOMETRICALLY NON-LINEAR TWO-DIMEN-
SIONAL PROBLEM OF THE THEORY OF ELASTICITY.

For studying geometrically non-linear two-dimensional problem ofthe theory ofelasticity, a reduced standard
material (model) has been proposed by usage of which the exact solutions of the boundary value problems have
been found. As applied to the two-dimensional problem, a new type of the reduced standard material which
provides considerable opportunities is presented.

Alexandrov D.P., Sannikov V.A., Feodorovsky G.D. LONG-TERM DEFORMABI-
LITY AND DURABILITY OF PYROTECHNICAL COMPOSITIONS.

The time dependence of the deformational and strength characteristics of the press-powder fillers of
pyroautomatic system components has been analyzed. Application of the up-to-date endochronic approach and
usage of energy and impulse types of criteria are considered. Energy expressions to determine functions of creep
and strength have been established.

Eliseev V.V. A VERSION OF THE CLASSICAL THEORY OF ELASTIC SHELLS.
Classical shells are regarded as surfaces with material normals. The equations have been deduced by the
Lagrange mechanics methods. Shells of rotation are presented.

Arutyunyan R.A. THE HIGH TEMPERATURE CREEP AND CREEP FRACTURE PROBLEMS
IN MODERN ENGINEERING APPLICATIONS.

The issue of creep and long-term strength (durability) is considered from the engineering applications point
of view. A short review of the theoretical and experimental investigations of metallic materials loosening damage
and fracture under the high temperature creep conditions is presented. In the closing part of the paper, attention
is drawn to the problem which up to now has not received due consideration in the field of mechanics of diffused
damage and fracture. This problem is connected with taking into account the grain size influence in the criteria
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for long-term strength. Such criterion has been formulated in this paper. The corresponding creep-rupture curves
for long-term strength have been plotted. On the basis ofthis curves, a practically important conclusion has been
drawn, namely, that service lifetime rupture considerably increases with grain size decrease.

Shevchenko Yu.N., Galishin A.Z., Mazur V.N. A METHOD FOR ASSIGNMENT
REGIMES FOR THE ACCELERATED TESTS OF THE SPATIAL STRUCTURAL ELEMENTS UNDER
CYCLIC NON-ISOTHERMAL LOADING.

A method for assigning regimes for the accelerated tests of spatial (3D) structural elements, which allows to
replace full-scale service test by identical accelerated tests, has been developed. This method is based on forecasting
damage accumulations in isotropic materials in the process of thermocyclic loading over a long period of time. A
generalized model for damage accumulation under conditions of combined manifestation of the creep and fatigue
effects in materials has been elaborated. Durability of structural elements forecasting is based on application of finite-
elements method to solving three-dimensional boundary-value problems of thermoviscoplasticity under cyclic loading.

Getsov L.B. A MULTI-MODEL METHOD OF SELECTION OF THE THERMAL FATIGUE
FRACTURE CRITERIA OF PARTS UNDER OPERATING CONDITIONS.

Various thermal fatigue fracture criteria of parts are considered. The limitations on their application are
shown. A multi-model method of their selection for solving the practical problems is offered.

Getsov L.B., Gokhfel'd D.A., Chernyavsky O.F. ADAPTABYLITY OF THE SHIP
GAS-TURBINE ENGINE (GTE) DISKS.

Based on analysis of initial data on evaluating the strength of gas-turbine engine (GTE) disks, a conclusion
is drawn about the advisability of applying adaptability calculations. A technique for the axle (axial) GTE disks
design computation is proposed. It is noted, that due to considerable thermal stresses, progressive form changing
produces greater impact on ship GTE disks than on aircraft GTE disks.

Rozin L.A. UNCUT BEAM LONGITUDINAL DEFORMATION WITH FRICTION AT THE
SUPPORTS TAKEN INTO ACCOUNT.

Longitudinal deformation of an uncut beam resting on supports is considered taking friction into account.
The problem is formulated in the variational form as an integral inequality. A solution is found by the method of
point-to-point relaxation (consecutive removal of restrictions in separate points).

Lovtsov A.D. ALGORITHMS OF THE METHOD OF FORCES AS APPLIED TO THE
COMPUTATION OF SYSTEMS WITH UNILATERAL CONTACTS.

An approximation of the unilateral contact systems is proposed, by which the Kuhn-Tucker conditions of
the quadratic programming problem lead to linear complementary problem (LCP) or parametric LCP. Modified
Lemke-algorithms obtained in this work and presented in the paper allow to find solutions to the problems with
static and/or kinematic loading which changes parametrically. The specified algorithms allow to find the solution
(mutual displacements and forces in the area of the supposed contact) by a finite number of steps in the case of
positively defined or half-defined compliance matrix.

Margolin B.Z., Varovin A.Ya., Kostylev V.I. ANINVESTIGATION OF RESIDUAL
STRESSES CAUSED BY WELDING, CLADDING AND TEMPERING IN THE REACTOR PRESSURE
VESSELS (RPVs) OF THE WWER TYPE.

Calculations of residual stress fields caused by welding, cladding and tempering have been performed as
applied to RPVs of WWER types. The calculation procedure is based on solving the temperature and non-
isothermal elasto-plastic with and without creep by the finite element method. The deformation problem has
been solved taking into account Fe, Fe, transformation in base and weld metal, and the creep of material.
With this result, it is shown, that Fe, Fe, transformation may affect the residual stress distribution. Both
situations where this effect is significant and those where it is negligible have been analysed.

Nozhnizky Yu.A. METHODS OF SERVICE LIFE ENDORSEMENT FOR THE BASIC PARTS
OF AIRCRAFT GAS-TURBINE ENGINES (GTEs).

The strategy of service life endorsement (supporting evidence) for the basic parts of aircraft GTEs made of
different materials is considered. The strategy is based on in-service experience of GTEs analogs (clones models),
on special experiments and design calculations.

Nosov V.V., Burakov I.N. ESTIMATION OF DURABILITY OF PRESSURE VESSELS BY
ACOUSTIC-EMISSION (AE) METHOD.

The problem of safe working and diagnostics of industrial pressure vessels condition is considered. The
advantage and efficiency of using informative AE-parameters of durability related to fracture and to a model of
acoustical emission proposed earlier are demonstrated.
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Vikolainen V.E. A MODIFIED GLAZUNOV METHOD IN THE FRAMEWORK OF THE
PREDICTOR-CORRECTOR SCHEME.

For performing computational experiments on internal combustion engine (ICE) design, an original scheme
for numerical integration ofnon-stationary equations system of gas dynamics applied to problems with a changing
shape (form) of research domain has been developed. The calculations are carried out at Kurant numbers in the
range of 0.7-1.5 by the predictor-corrector scheme with the second order of accuracy in space and time.

Blekhman 1.1., Vaisberg L.A., Lavrov B.P., Vasil'kov V.B., Yakimova K.S.
A UNIVERSAL VIBRATION TESTBED. EXPERIENCE OF USING IN INVESTIGATIONS. SOME
RESULTS OBTAINED.

An information on a universal vibration testbed is presented. Its main feature is the opportunity to produce
vibrations of different types of patterns (waveforms) in a wide range of frequency and amplitude variation.
Particular examples of testbed use in study of processing and manufacturing, and in examination of structures
and equipment behavior under the conditions of exposure to vibration are presented. It is noted, that the testbed
can be also used for instructional purposes, i.e. for practical training in solving dynamic problems on strength of
materials, in courses of the theory of oscillations, of the dynamics of machines and in other disciplines.

Lalin V.V., Redin D.G. AN ALGORITHM FOR SOLVING NON-STATIONARY DYNAMIC
PROBLEMS BY THE FINITE-ELEMENTS METHOD.

A method of reducing the Cauchy problem for equations of motion to the boundary value problem, which is
identical in variational statement of a problem is proposed. This allows to use the finite time elements with
known coordinate functions for integrating dynamic equations. Numerical experiments have confirmed the
possibility of such approach application to the analysis of transient process.

Tseitline B.V. SYNTHESIS OF THE VIBRATION MODES FOR THE FREE-INTERFACE
COMPONENTS. SPECIFIC FEATURES OF NUMERICAL IMPLEMENTATION AND USE FOR
CALCULATING STRUCTURES VIBRATION.

To take into account the influence of higher frequency modes in vibration eigentones not retained in the
solution, residual compliance matrices are used. Multi-level recurrent algorithms have been de veloped. This
allows to take into consideration the sparsity of structural matrices and minimize the number of arithmetical
operations. Results obtained by using the methods developed for computations and analysis of vibrations in the
turbogenerator assembly-foundation-soil systems.



