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The Unloading Characteristics of Metal in During Dynamic Response
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Abstract The unloading characteristics are studied to explain the difference between the simulation results and the experimental data in
this paper. The different elastic—plastic limiting conditions between the loading and the unloading processes are used to describe the
quasi—elastic unloading of the earlier unloading. The critical damage model and the Steinberg—Guinan constitutive model are used to
simulate the shock—unloading spallation process and the second loading process of Fe and Al The simulation results indicate that the
method used in this paper can describe quasi—elastic phenomena reasonably well. The results of the damage evolution and the spallation
compare favorably with the experiment data at the complete spallation. But in the case of Al experiment, the incomplete spallation occurs
because of the lower shock velocity, and it can not be described well with the macroscopic damage evolution model, which explains the
difference between the simulation results and the experimental data.
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Fig. 3 Free surface velocity profiles
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