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YUCENbHE MOAENIOBAHHA MOBEPXHEBOIO

3MILUHEHHA NIBMNPOCTOPY NPU IMMNMYJIbCHOMY TEMJ1IOBOMY
HABAHTAXEHHI 3 YPAXYBAHHSAM 3ANEXHOCTEW HEMPYXHUX
XAPAKTEPUCTUK BIl ®A30BOIO CKITAQY MATEPIANY

Ha ocnosi uuceavnozo0 m00ento8anHs PO03eaidaemsves HANPYHceno-0ehopmosanu
CMaH MIBNPOCMOPY 3 MIKPOCMPYKMYPHUMU NEPEeMBEOPEHHAMU NPU LMNYALCHOMY
mepmMiuHoMy HasaHmadxcenti. 3a mamepian sudparno cmaav 35XMA. Tas onucy
HeATHIUHOT NOBEOTHKU Mamepialy 8UKOPUCMaAHo Mmodeab meuii Boonepa — Ilapmo-
Ma, YysazaavHeny Ha sunadox 6azamogasosozo cxaady mamepiany. ITapamempu mo-

deai K; ma K, wo 6i0n06i0at10mdv 30 ZPAHUYI0 MEKYUOCMI Gy, 1 MUMUACO8UL

onip mamepiary O, 3arexcams 610 aszo6020 cxaady. 3a0auy pPo36’A3AHO UUCEALHO

Memodom NOKPOKOBOZO HeABHO20 THMe2PYBAHHA 3A UACOM, IMePaAyluHUuUM Memodom
1 Memodom CKIHUEHHUX eaemeHmis. BcmaHoeneHo KINbKICHT ma AKICHT OYIHKU
Hanpyceno-0eopmosanozo cmany 1 3IMIYHEHHsS mamepiary nNpPu eparysanti
3anedxcHocmeti HenpPYHCHUX xapaxmepucmuk 810 a3oe020 cxaady mamepiany.

Katouoei caosa: modeavb meuii, mMikpocmpykmypHi nepemesopenns, memood CKIHUeHHUX
enemenmie, 130mponte 3MIYHEHHA, IMNYAbCHE TeNna08e HABAHMANCEHH .

NUMERICAL SIMULATION OF THE SURFACE HARDENING OF A HALF-SPACE
UNDER THERMAL PULSE LOADING WITH TAKING INTO ACCOUNT THE DEPENDENCES
OF INELASTIC PROPERTIES ON THE PHASE COMPOSITION OF A MATERIAL

On the basis of mumerical simulation, the stress-strain state of a half-space with
microstructural transformations under pulse thermal loading is considered. As the
material, 35KhMA steel is chosen. Nonlinear behavior of the material is described by the
Bodner — Partom flow model generalized to the case of multiphase composition of the
material. The model parameters K, and K, which determine respectively the yield

strength o, and ultimate strength o are depended on the phase composition of the

material. The problem 1is solved numerically by the implicit step-by-step time
integration method, by the iterative method and by the finite element method.
Qualitative and quantitative estimations of the stress-strain state and the material
hardening are given taking into account the dependence of inelastic characteristics on
the phase composition of the material.

Key words: model of flow, microstructural transformations, finite-element method,
isotropic hardening, pulse thermal loading.
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