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Fig. 1 Schematic diagrams for the anti-blast analysis of graded cellular sacrificial claddings
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Fig. 2 Quasi-static stress-strain curves and fitting results of initial crushing stress parameter and strain hardening
for Voronoi honeycombs with different relative densities
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Fig. 3 Cell-based finite element (FE) models of graded cellular sacrificial claddings for blast mitigation
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Anti-blast analysis of graded cellular sacrificial cladding

Cai Zhengyu', Ding Yuanyuan®, Wang Shilong', Zheng Zhijun', Yu Jilin'
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Department of Modern Mechanics , University of Science and Technology of China ,
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2. Mechanics and Materials Science Research Center, Ningbo University ,
Ningbo 315211, Zhejiang, China)

Abstract: The blast mitigation behavior of a density-graded cellular sacrificial cladding is investigated
by using a nonlinear plastic shock model and a cell-based finite element model. Based on a rate-inde-
pendent, rigid-plastic hardening idealization, a theoretical approach is applied to analyze the propaga-
tion of shock wave in density-graded cellular rods subjected to blast loading. The influences of the in-
tensity of blast load, the cover mass and the density gradient parameter of the cellular material on the
critical thickness, which is the minimum thickness of the core layer when the energy of explosion is
fully absorbed, are investigated. A design guide of density-gradient is provided which considers the
critical thickness of the cellular core as well as the peak stress at the support end. The validity of the
anti-blast analysis of the graded cellular sacrificial cladding based on the nonlinear plastic shock model
is verified by using cell-based finite element models.

Keywords: cellular materials; sacrificial cladding; blast load; shock wave; finite element method
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