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Table 1 Response of a rigid-plastic rectangular plate to a rectangular impulse (high loading)
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Fig. 3 Final deflection vs. impulsive intensity for Fig. 4 Influence of edge supporting conditions

fully-clamped rectangular plates on final deflection
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Dynamic plastic response of rectangular plates
with plastic energy dissipation by membrane force

CHEN Fa-liang' ", yu Tong.xi?
(1. Institute of Applied Physics and Com putational Mathematics, Beijing 100088, China;
2. Department of Mechanical Engineering , Hong Kong University of Science and Technology
Hong Kong)

Abstract; By reckoning the plastic dissipation by membrane force induced by finite deflection, a modif-
ying factor is introduced into the bending-only theory to formulate the governing equations of dynamic
plastic response of rectangular plates with deflections where bending moment and membrane force are
both important. Based on a kinematically admissible, time-dependent velocity field, a complete theo-
retical investigation is undertaken to trace the finite deflection response of simply-supported or fully-
clamped rigid-plastic rectangular plates to a rectangular pulse or impulsive loading. The present pre-
diction on the final plate deflection agrees well with the corresponding experimental results for deflec-
tions up to about 10 times of the plate thickness. This theoretical treatment improves the estimates
from the bending-only theory greatly and provides a complete response (including the transient phase)
analysis of the rectangular plates, the predictions are much more reliable than the previous mode ap-
proximation.

Key words: solid mechanics; rigid-plastic response; effect of membrane force; rectangular plate; finite

deflection
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