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Table 1 Dimensions of specimen and the experimental results

Exp. No, Thickness of flyer Thickness of target Impact velocity Shock velocity
h/(mm) H/(mm) U/(m/s) u/(m/s)
1 1.618 3.000 1092.0 5924.0
2 1.613 2.999 598.0 5683.3
3 1.563 3.003 300.0 5458.3
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Fig. 2 Al-Li alloy target before and after experiment
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Fig. 3 Computed and measured curves of free-surface particle velocity
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Table 2 The parameters in the damage evolution equation and the spallation criterion
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Table 3 The numerical simulation results compare with experiments

Parameters No. 1 No. 2 No. 3
Impact velocity/(m/s) 1092.0 598.0 300. 0
Thickness of target/(mm) 3. 000 2.999 3.003
Thickness of flyer/(mm) 1.618 1.613 1.563
Thickness of spall(simulation)/(mm) 1.508 1.619 1.584
Spallation time (simulation)/(ps) 0.784 0.819 0. 861
Max tensile stress on spalling surface/(GPa) 10. 67 4.62 3.78

Max free-surface particle velocity (experiment)/(m/s) 1092.0 598.0 300.0
Max free-surface particle velocity (simulation)/(m/s) 1093.0 587. 4 298.0
Errors between the computed and the measured values/(Free-surface velocity) 0.09% 1.77% 0.67%
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The Damage Evolution Equation and
the Spallation Criterion of Al-Li Alloy

GUO Yang.,LI Yong-Chi,CAO Jie-Dong, LI Jian-Guang

(Department o f Mechanics and Mechanical Engineering ,
University of Science and Technology of China » Hefei 230027 ,China)

Abstract: The spallation experiments of Al-Li alloy have been carried out and the free surface velocity
temporal curves for the spallation events have been measured. Based on the microscopics statistics and
phenomenological analysis,a damage evolution equation is developed,which involves the effects of the
growth and nucleation of microcavities as well as the effects of the material’s compressibility. Inser-
ting the constitutive equation and Murnagham state equation of Al-Li alloy and the damage evolution
equation into ANWP,which is a special program for one-dimension strain wave,and by the numerical
simulation of the free-surface velocity temporal curve for the spallation events in the gas gun experi-
ments,we have obtained the related parameters in the damage evolution equation and the spallation
criterion.

Key words: Al-Li alloy;damage evolution equation;spallation criterion;numerical simulation



