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Fig. 1 Tensile specimen and its force-displacement curves
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Fig. 2 Shear specimen and its force-displacement curves
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Fig. 3 Petaling formation process
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Mechanism research of thin plate petaling under local loading
based on multiaxial stress damage

Li Ying'?, Wu Weiguo', Zhang Lei*, Du Zhipeng®, Zhang Wei*, Zhao Pengduo®
(1. School of Transportation s Wuhan University of Technology, Wuhan 430063, Hubei, China;
2. Naval Academy of Armament , Beijing 100161, China)

Abstract; A failure criterion considering multiaxial stress state was proposed based on the thin plate
damage testing. According to the evaluation of the stress state variation and damage level of the
cracking and non-cracking areas, the following conclusions can be reached: (1) the petaling phenome-
non of the thin plate used for naval ships can be forecasted effectively by the proposed failure criteri-
on; (2) the petaling procedure can be divided into three distinct stages consisting of butterfly depress-
ing, central area cracking, and petal processing; (3) the stress states of the cracking area and the non-
cracking area are complicated, and the stress state’s influence on the damage characteristics should be
considered in predicting the petaling crevasse; (4) during the petaling, the central area will sink hom-
ogeneously, the cracking will result in large local deformation, and the petal cusps’ curve will lead to
a secondary damage to the petal roots.

Keywords: petaling; stress triaxiality; stress state; failure criterion (FEgE ki)



