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Stamping process optimization of HC260 high-strength steel for motor cover

Zhang Xun"?, Li Guolin®, Liu Yuqi', Lin Tao”, Zhang Zhen
(1. Material Science and Technology College, Huazhong University of Science and Technology, Wuhan 430074, China;
2. Intelligence Manufacturing Research Center, Midea Group, Foshan 528311, China)

Abstract : For the motor end cover meterial, a new stamping process was proposed to replace DC54 hot-dip galvanized material of 1. 0 mm
with HC260 high-strength steel of 0. 8 mm. Firstly, the existing 3-step forming process scheme was verified by FASTAMP numerical simu-
lation and experiment, and the result shows that the product is serious cracked at the center of reverse pull convex hull. Secondly, the
reason for rupture was analyzed through the stamping forming theory, and the new stamping process plan was formulated, that is, the
OPO5 pre-drawing process was added before the existing OP10 drawing process. Furthermore, the gap between punch and die of OP10
drawing process was increased to increase the section line length at the central reverse drawing area, which leaded to the ratio between it
and product profile over 0.9, so as to ensure that there was enough material at the reverse drawing area to deform in the subsequent form-
ing. Thirdly, the new 4-step forming process scheme was verified by using FASTAMP numerical simulation method for the whole process
of stamping. The results show that the new 4-step forming process scheme solves the cracking problem of parts, and the maximum thinning
rate is 27%. Finally, according to the new 4-step forming process scheme, a new die was made and tested for verification. The results
show that the die is successfully tested once on site, which proves the validity and accuracy of the numerical simulation for the whole
process by software FASTAMP.
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Fig. 2 Forming process with three steps
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Table 1 Mechanical property parameters of materials
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Fig. 3 Numerical simulation results of forming process with three steps at OP30
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Fig. 4 Comparison of thinning rate between DC54 hot-dip galvanized material and HC260 high-strength steel at OP10
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Fig. 7 New forming process with four steps
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Fig. 8 Simulation results of HC260 high-strength steel under new forming process with four steps
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Fig. 10 Tryout results of new forming process with four steps
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