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Table 1 Material parameters''*]

o/ (g/cm®) Elastic modulus/ (GPa) Shear modulus/ (GPa) Poisson’s ratio A/(GPa)
8.93 125 46. 4 0.35 0.09
B/(GPa) N C M C/(km/s)
0.292 0.31 0.025 1. 09 3.94
S, c,/(Jeokg '« KH) T./(K) T./(K) %o
1. 49 383 1356 300 1. 96
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(c) Strain nephogram at different times

P 3 SRR T Y YD g B AR o R
Fig. 3 Von mises stress,shear stress and strain nephogram
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Fig.5 Temperature for grain growth Fig. 6 Relation of the deformation strain

and temperature rise and the mean grain size of the sample
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Numerical Simulation of Microscopic Dynamic Behavior

in the Copper under Explosively Dynamic Loading
YANG Rui, WANG Jin-Xiang,ZHOU Nan,PENG Chu-Cai, XIE Jun
(Science and Technology on Transient Physics Laboratory , NUST ,Nanjing 210094 ,China)

Abstract: Voronoi method was adopted to establish the micro-geometry model of polycrystalline copper
which can reflect the irregularities of grain geometric shape and grain boundaries. The Tie-Break model
was used to reflect the binding characteristics of grain boundary. Then the grains deformation and
thermal deposition behavior under explosive dynamic loading were studied from the microscopic view
recur to LS-DYNA nonlinear finite element program. Finally, the possibility of grain refining was
anslyzed by high pressure melting point theory and grain growth theory,and the analysis was proved
qualitatively by experimental results. The results show that it is feasible to research grain and grain
boundary deformation mechanisms as well as the heat deposition for the shock compressed polycrystal-
line copper by the numerical simulation method built in this work. Stress concentration is easy to form
on the grain boundaries, plastic deformation and temperature rise on the grain boundaries are greater
than those of the grain interior. The temperature rise caused by the macro-adiabatic compression and
the micro-plastic deformation does not cause grain growth.

Key words:impact dynamics;grain refining; thermo-dynamic behavior; Voronoi
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