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Unified solutions of dynamic plastic response for circular plate
under impulsive Load

WANG Yan-bin"?", YU Mao-hong', XIAO Yun’, LI Lin-sheng’
(1. School of Civil Engineering and Mechanics, Xi’ an Jiaotong University,
Xi’ an 710049, Shaanxi, China;
2. Northwest China Electric Power Test and Research Institute, Xi’ an 710054, Shaanxi, China;
3. China Academy of Launch Vehicle Technology, Beijing 100076, China)

Abstract: The dynamic response of a simply supported circular plate under moderate impulsive loading is
solved with the unified strength theory. The unified dynamic plastic limit load, internal stress field, and
velocity field are obtained together with the upper and the lower bound solutions. Both the static and the
dynamic admissible conditions are discussed. The limit load, the internal stress field, and the velocity field
are also obtained for static loading case. The solutions given in this paper are applicable to various materials
with and without the SD effect (strengthdifferent in tension and compression). The solutions based on the
Tresca, Von Mises, Mohr—Coulomb theories and the unified yield criterion are special cases of the unified
solutions herein. It is shown that the influence of the tension—compression ratio and the strength parame-
ter on the dynamic solution is more significant than on the static solution.

Key words: solid mechanics; dynamic plastic response; unified strength theory; simply supported circular

plate; moderate impulsive loading
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