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Fig.1 Boundary loading applied on the plate Fig.2 Profile of axi-symetric plate
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Table 1 The comparison of the thickness and flying speed
between one dimensional and two dimensional computations
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Fig.4 Mesh deformations
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2D NUMERICAL SIMULATION OF SPALLATION IN A STEEL
PLATE DUE TO EXPLOSIVE LOADING

Wang Xiaojun, Liu Wentao, Zhang Gangming, Xiao Shaoping

(Department of Mechanics and Mechanical Engineering , University of
Science and Technology of China, Hefei, 230026 )

ABSTRACT Numerical simulation of spallation in a steel plate due to explosive loading is studied by
2D finite element method. A generalized elastic-plastic constitutive relation is considered to describe the
isotropic strain hardening, strain softening and kinematic hardening in the same relation.The damage-ac-
cumulated criterion and a semi-coupled damage constitutive model are taken as a critical condition of spal-
lation respectively . Numerical results show that the thickness of spalled layer of 2D simulation is thinner
than that of 1D simulation but the residual velocity of the flying layers of 2D is much lower than that of
ID. It is concluded that the results of 2D simulation are more reasonable and acceptable as compared with
the engineering experiments.

KEY WORDS spallation, finite element, explosive loading, elastic-plastic constitutive relations



