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A Numerical Simulation of the Effects of Strain Rate and Adiabatic
Softening on the Cavity Expansion Model

YAN Lw-hui , FENG Xing-min , XIA Qing-bo , Kong Xiao-peng
(College of Basic Education for Commanding Officers, National Univ. of Defense Technology, Changsha 410072, China)

Abstract: A numerical method was used to study the relationship between the dynamic radial stress and the expanding velocity at a

cavity wall in metal materials. The simulation results of the elastic-perfectly plastic and power-law model satisfied the theories’ that

proves the availability of the method. Then the influences of the strain-rate and adiabatic effects of the materials were analyzed by

simulation. The results show that the predictions of penetration with the strain-rate and thermal effects of the materials corresponded well

with the experiments. The penetration resistance will be overvalued if the thermal effects were neglected, resulting in slightly lower

penetration prediction. The predictions of Warren’ s theory model are less than the experiments made in the current study because

Warren’ s theory model accumulated the errors from compressibility but ignored the thermal softening.
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MR polkg m™ E/GPa G/GPa A/MPa B/MPa n C C, gols™
6061 4 2710 68.9 25.8 308 137 0.27 0.032 0.0067 1000
34050 7830 200 77 944 510 0.26 0.028 0.0084 1000

ok m T,/K T./K  CplJ(kg'K)™ S, S, S, y Co/(m=s™")
6061 51 1.34 853 298 896 1.4 0.0 0.0 2.0 5042
43408 1.03 1793 298 477 1.4 0.0 0.0 1.16 4563
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Tab.2 The fit values of A, \A, and A,

ol 6061 — T651 45 4340
PARHSLTY A 4 4 A A 1
CH (H8) 4.4534 0.4680 0.9926 4.6253 0.3858 0.9803
InCHR (Fi8) 5.5468 0.6255 1.4377 5.4352 0.6871 1.4321
InCHR (E40) 5.5436 0.6249 1.4396 5.4318 0.6902 1.4363
CHR (F8) 5.0394 0.9830 0.9402 5.2171 0.9253 0.9237
CHR (B4 5.0105 0.3113 1.0555 5.1986 0.3147 1.0312
CHRT (FE4) 4.6721 0.3612 1.0243 4.8961 0.3379 1.0137
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theoretical predictions and experimental data
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