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Prediction of plate rupture based on the Lemaitre ductile rupture criterion

WANG Zijian', PEI Baohao', LU Zhe', DU Xianbin®
(1. Department of Traf fic Engineering » Yantai Vocational College , Yantai 264670, China;
2. College of Transportation , Shandong University of Science and Technology » Qingdao 266590, China)

Abstract: Incremental sheet forming has significant advantages in the production of individual products.
At present, due to the processing characteristics of its material manufacturing, with the increase of the
surface area of the parts, its thickness gradually thinned and eventually ruptured, which is the main factor
restricting its forming limit. To solve the above problems, the Lemaitre ductile rupture criterion is introduced
into the progressive forming technology to predict the forming limit in the process of progressive forming on
the basis of predicting the rupture in the process of conventional plastic forming. The basic mechanical
properties of 2024-T3 aluminum alloy sheet were determined by unidirectional tensile test and cyclic
loading test, and a finite element model of the material was constructed. The predicted results of the
model were compared with those of the unidirectional tensile test and progressive forming test, respectively,
to verify the effectiveness of the model in predicting the rupture of the 2024-T3 aluminum alloy sheet.

Keywords: incremental sheet forming; Lemaitre’s ductile rupture criterion; prediction of sheet rupture;

finite element simulation;forming limit
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