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Table 2 Expression of elastic parameters

Elastic parameter Expression
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Inversion optimization of constitutive model parameters of
metal powder forming based on ABAQUS-MATLAB joint simulation

LI Lu-lu', ZHOU Rui’, ZHANG Jian-guo', XIE Dong', WU Meng-li*

(1. School of Mechanical Engineering, Tianjin University of Science and Technology, Tianjin 300222, China;
2. School of Aeronautical Engineering, Civil Aviation University of China, Tianjin 300300, China)

Abstract: The accuracy of the constitutive model parameters is a key factor in the numerical simulation of powder
forming. The modified Drucker-Prager Cap model was used to simulate the forming process of metal powder. Based on
the ABAQUS-MATLAB joint simulation platform, the compound optimization algorithm was combined with the
common die compaction test. The objective function was formed based on the discrepancy in force-displacement data
between the numerical model prediction and the experiment. The objective function was minimized to obtain the
parameters of the constitutive model. The joint inversion of material parameters was used to optimize the parameter
calculation of the constitutive model for Ag57.6-Cu22.4-Sn10-In10 mixed metal powder. The results show that the
constitutive model parameters calculated by the inversion optimization method are very close to the experimental results.
The feasibility of the joint inversion optimization method is further verified by comparing the simulation results of the
powder forming compression force and the relative density with the experimental results.

Key words: modified Drucker-Prager Cap model; inversion optimization; complex method; material parameter
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