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Calculation of ductile fracture parameters and forming limit of
high-strength aluminum sheet

CHEN Zhi-wei', ZHAO Chang-cai', DONG Guo-jiang?, YANG Zhuo-yun'

(1. Key Laboratory of Advanced Forging and Stamping Technology and Science, Ministry of Education,
Yanshan University, Qinhuangdao 066004, China;
2. Hebei Key Laboratory of Special Delivery Equipment, Yanshan University, Qinhuangdao 066004, China)

Abstract: In order to obtain the fracture parameters of the ductile fracture criterion in accordance with the deformation
regularity of high-strength aluminum sheet, ten tensile specimens with different shapes and notches were designed, and
simultaneously the integral equations method, the analytic equations method and surface fitting method were used to
calculate the fracture parameters of the ductile fracture criterion. The prediction error between the theoretical fracture
strain and the experimental fracture strain was analyzed to evaluate the prediction accuracy of the fracture parameters.
The results show that two specimen options are respectively selected from the integral equations method and the
analytical equations method have better prediction accuracy with mean error of less than 30%. The surface fitting method
has large prediction error because the data of tensile specimen is less. Based on the optimal fracture parameters,
calculated by the integral equations method, the analytical equations method and surface fitting method, the forming limit
diagrams of AA7075-T6 sheet are drawn by Lou-Huh 2013 criterion and are verified by punch-sketch test. The
verification result shows that it is safe when the integral equations method and analytic equations method were used to
predict the fracture problem of AA7075-T6 sheet. This phenomenon is related to the determination of the fracture initiate
point during fracture parameters calculation process.

Key word: ductile fracture criterion; fracture parameter; error analysis; 7075 aluminum alloy; forming limit diagram
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