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Dynamic failure criterion of ship-build metal based on stress
trixiality and Lode parameter

LI Ying"*, DU Zhipeng’, WU Weiguo', ZHU Haiqing', ZHANG Lei’, ZHANG Wei’
(1.School of Transportation, Wuhan University of Technology, Wuhan 430063, China;2.Naval Academy, Beijing 100161, China)

Abstract; It is very important to assess failure mode of warship under explosion and shock loading. Stress triaxiality
and Lode angle are all important factors to judge stress states of material. By combining the stress states of MMC
failure criterion and strain, temperature of J-C failure criterion and taking stress states, strain and temperature into
account, a dynamic failure criterion for ship-build metal was set up. A VUMAT material subroutine was introduced
into ABAQUS and the ballistic perforation resistance of 2 mm ship-build mild steel was studied by simulation and
experiments. The results showed that the new dynamic failure criterion based on stress triaxiality and Lode angle
could predict the failure of ship-build metal under dynamic loading, which was more accurate than J-C criterion.
The new criterion could be used to predict dimension of crevasse, failure mode and residual velocity under
explosion, shock and penetration loading.
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Fig.6 High-speed camera images of the perforation process
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Fig.7 Ballistic resistance of experiment and simulation
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