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Numerical simulation of the damage effects of clamped square

plate subjected to the impact of blast wave and fragments

LI Mao, ZHU Xi, HOU Hailiang, LI Dian, CHEN Changhai, ZHENG Hongwei, XU Wei
( Department of Naval Architecture Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract; The main objective of this study was to explore the dynamic response and damage pattern of a clamped square steel plate under the

synergy effect of blast and fragments loading. A numerical-simulation tool was used to further study the combined blast and fragments loading effects

on a clamped square steel plate. Through finite element program ANSYS/LS-DYNA, simulations of the response behavior and damage pattern of the

plate subjected to the combined blast and fragments loading were conducted. Large punched hole caused by the dense fragment cluster will form in

the intensively impacted area under proper launch distance. As launch distance increases, large deformation is the main failure modes of the plate,

combined with numbers of perforation holes but no large punched hole.
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Fig.4  Over pressure versus time curve of three

positions over center-line of plate
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Tab.1 Loading properties of fragment cluster in intensively impacted area in different cases
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Fig.7 Numerical simulation images of damaged steel plate with different launched distance
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Fig. 8 Numerical simulation images of damaged steel plate under fragments loading in case 3
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