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YIK 539.3
B. A. Aanyubkuin, B. B. No6oaa®

CKIHYEHHOENEMEHTHWUIA AHANI3 NPYXXHO-NNACTUYHOIO
CTAHY NNOLWUHM 3 ENINTUYHUM BKINIOYEHHAM NPU HASABHOCTI
MDK®A3HOI TPILLUMHU

Poseasdaemuves 3a0aua MPo BUIHAUEHHSA NPYICHO-NAACMUUHOZ0 HANPYHceHO-0e-
PopPMOBAHO20 CMANHY MAMPUYL 3 eAINMUYHUM BKANOUECHHAM 3 THULOZO0 MAMEePIaLYy
npu HaseHocmi 0Yyz2080i MPIWuHu Ha Medxci nodiny nid 0i€10 MeXaHIUHUX 3YCULD,
NPUKAAOCHUX HA HeCKIHUeHHOCMI, AKI MOHYMb OYymu 008IAbHUM YUHOM OPLEHMO-
8aHi 8I0HOCHO MPIWutU. Jonycraemsvcs BUHUKHEHHA KOHMAKMHUL MAKPO3OH MIHC
bepecamu mpiwunu. IIpulinamo modeav i30MPONHOO0 IMIYHEHHS Mmamepianis 3
080NAHK08010 AMPOKCUMAULEID KPUBUX <HANPYHCeHHA — Oepopmayis». Pozeasda-
10MBCSA YUCA08T PO3E’AZKU NPYICHUX T NPYICHO-nAACMULHUX 3aday. Bidmiuaemo-
cs 3pocmanHs Po36ijcHOoCMel MidC YUMU pe3yavbmamamu 8 Mmipy nepexody ei0
NPYA*CHO20 00 MPYHIHO-NAACMULHOZO CMAHY 8 NPOUect 3POCMAHHSA DPIBHA HaA-
B8AHMANHCEHHA.
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Katouoei caosa: Gimamepiaru, xpyzo8e abo eainmuuine 8KAIOUEHH. ichasna mpi

WUHA, NPYHCHO-NAGCTUYHE 0ePOPMYBAHHIA, KOHMAKMHI MAKPO3OHU, MemOO CKiH-
YCHHUX eneMeHmis.

KOHEYHOSMNEMEHTHbIW AHANN3 YNPYTONNACTUYECKOIO
COCTOAHMA NNOCKOCTU C NNMUNTUHECKUM BKITIOYEHUEM MNMPU
HANMNYNN MEX®A3HOU TPELLUUHbI

Paccmampusaemces 3adaua 06 onpedeseHuu Ynpyzoniacmuyeckozo HanpsiceHHo-0egop-
MUPOBAHHOZO COCTNOSHUSL MAMPUYDL C INAUNMUYECKUM 8KA0UeHUeM U3 0PY2020 mame-
puana npu Haauuuu 0Yz080U mpewunsv. Ha paruye paddera nod devucmeuem MmexraHu-
YeCKUL YCUAUL, NPUNLOHCEHHBLL HA OECKOHeUHOCTIU U NPOUBOALHBLM 00PA30M OPUEHMU-
POBAHHBLX OMHOCUMEAbHO MmpPewuHst. Jonyckaemcs B03HUKHOBEHUE KOHMAKMHBLYL
MAKPO3OH MedHc0Yy Oepezamu mpewuns. ITpurnama modeav U30MPONHOZO YNPOUHEHUSA
Mmamepuanos ¢ 08Yr3eeHHOU annporcumayuell KPusulx «Hanpazxcenue — Oedpopmayus».
Paccmampusaromes wucaienHvle pewenHus ynpysuxr u ynpyzonaacmuieckux sadaw. Om-
Meuaemcs, 803pacmanue OMAUUUL MeHdY IMUMU Pe3yAbMmamamu no mepe nepexoda
om Ynpyz0e0 K YNPYONAACMUUECKOMY COCMOAHUIO 8 npoyecce POCMad YPOBHS
HA2PYHCEHUSL.

Kaiouesvie caosa: Oumamepuansvl, KpYyz080e UAU IAAUNMUYECKOE BKANOUEHUE, MedHC-
Pasnas mpewuna, ynpyzonaacmuueckas O0eopmayus, KOHMAKMHbLE MAKPO3O-
Hbl, MeMO0 KOHEUHBLEL IAeMEHMO8.

FINITE ELEMENT ANALYSIS OF ELASTIC-PLASTIC STATE OF THE PLANE WITH
ELLIPTIC INCLUSION IN THE PRESENCE OF INTERPHASE CRACK

A problem of determining of elastic-plastic stress-strain state of a matrix with an
elliptic inclusion made from another material in the presence of an arc crack at the
interface under action of arbitrarily oriented relative to the crack mechanical loadings
applied at infinity is considered. The possibility of appearance of contact macrozones
between crack faces is assumed. A model of isotropic hardening of materials with
double-link approximation of «stress — strain» curves is used. Numerical solutions of
pure elastic and elastic-plastic problems are considered. An increase in the discrepancies
in these results is moted as the transition from elastic to elastic-plastic state occurs
during the increasing of loading level.

Key words: bimaterials, circular or elliptical inclusion, interphase crack, elastic-plastic
deformation, contact macrozone, finite element method.
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