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4. Hay4Hble OCHOBbI pa3paboTKM maTepmaioB C MHOrOYPOBHEBOW MepapXMyecKom
CTPYKTYPOW, B TOM YMC/IE AR SKCTPEMA/IbHbIX YC0BUIA SKCNIyaTaumm

stress triaxiality (0.025-0.6). Specimens of five different shapes were used in
experiments to study the deformation and fracture under uniaxial tension, shear.
Experimental studies were performed on servo-hydraulic test stand Instron VHS
40/50-20.

The model of inelastic deformation and fracture is proposed to describe the
ductility of the titanium alloy in a wide range of strain rates and stress states.

The model was calibrated using experimental data for alpha - beta titanium
alloys at room temperature. The model describes the ductility of the alpha - beta
titanium alloys at temperatures below~873 K when the volume concentration of
beta-phase varies slightly.

NUMERICAL SIMULATION OF THE MECHANICAL BEHAVIOR OF
ULTRAFINE-GRAINED AND COARSE-GRAINED Zr-Ns ALLOYS
OVER A WIDE RANGE OF STRAIN RATES
!Serbenta V.A., 1?Skripnyak N.V., !Skripnyak V.A., 'Skripnyak E. G.

'National Research Tomsk State University, Russia
’Linképing University, Sweden
serbenta3(@mail.ru, natali.skrp@mail.ru, skrp2006@yandex.ru

Modern theoretical methods are the basis for the simulation of structural
transformations at the micro - and mesoscopic level, with the aim of deepening
understanding of the relationship between external parameters and physical
properties of materials for nuclear energy.

This paper presents results on the development of theoretical methods of
evaluation and prediction of mechanical and deformation properties of Zr-Nb.

The Zr-Nb are considered as promising structural materials for elements of
nuclear reactors of [V generation.

Experimental data on mechanical behavior of Zr -1 % Nb and Zr -2,5 % Nb
in a wide range of strain rates and temperatures were summarized. Parameters of
Johnson—Cook, and Zerilli —Armstrong models were determined for Zr-Nb alloys
(E110, E625).

The numerical results on dynamic and quasi-static deformation of Zr—1 vol.
% Nb alloy are good agreed with experimental data. Strain rate sensitivity of the
yield stress of Zr—Nb alloys at fixed temperature depends on the concentration of
Nb, and parameters of grain size distribution. It is shown that the resistance to
plastic deformation of Zr—Nb alloys is different under compression and tension at
high-strain rates.

The results can be used in engineering analysis of designed technical
systems for nuclear reactors.
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