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H. [I. SkoseHko™? | I. K. CeHueHKoB?

YUCEJIbHE MOAEJTFOBAHHA NMOBEPXHEBOIO

SMILHEHHA NIBMPOCTOPY MPU IMIMYJIbCHOMY TEMNNOBOMY
HABAHTAXEHHI 3 YPAXYBAHHAM 3AINEXHOCTEW HEMNPYXHUX
XAPAKTEPUCTUK BI ®A30BOIO CKITALY MATEPIAITY

Ha ocHo8? uuceavhozo m00eat08aHHA PO032AA0AEMBCA HANPYHCEHO -OeoPpmo8anHUL
CMaH NiBNPOCMOPY 3 MIKPOCMPYKMYPHUMU NePeMBOPEHHAMU NPU LMNYALCHOMY
mepmiuHoMy HasaHmadxcenHi. 3a mamepiar sudbparo cmaav 35XMA. Tas onucy
HeATHIUHOT NogedTHKU Mmamepiary sukopucmano modeav meuii Boduepa — Ilapmo-
Mma, Yy3azaavHeny Ha eunadox 6azamogPasosozo ckaady mamepiany. Ilapamempu mo-

deat KO ma Kl’ wo sidnosidaroms 3a 2PaAnUY0 mMmeKyvocmi G, , 1 Mumuacosuu

onip mamepiany G, 3anexams 610 hazoeoezo cx.rady. 3adauy Po3e’13aHO YUCCABHO
Memodom NOKPOKOBO20 Hes8HO20 THMEZPYBAHHSA 3a UACOM, 1MePayilinHum memooomn
1 Memooom CKIHUEHHUX enemeHmis. BemaHnoeneHo KIAbKICHT ma AKICHT OYIHKU
HANPYIHceHo-0eOPMOBAHO20 CMANY 1 3MIYHEHHA MAMePilaty NPU 6PaAxXYeaHHI
3asexcHocmel HenpYHHUX rapaxmepucmuk 610 $a3osozo ckaady mamepiany.

Katouoei caoea: modeav meuii, mMikpocmpyrKmypHi nepemsoperns, mMemood CKiHUeHHUL
enemMermie, 130mponHe 3MIYHeHH, IMNYABCHE Menio8e Ha8AHMANCECHHI.

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 numerical 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 G, and ultimate strength oy 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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