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Numerical simulation of hot stamping and mold wear of DP780
high strength steel plate for automobile

Zhang Qingyu
(College of Automotive Engineering, Henan Industry and Trade Vocational College, Zhengzhou 451191, China)

Abstract: For DP780 high strength steel plate for automobile, with the help of Deform-3D simulation system, the hot stamping simulation
model was established, and the deformation process and forming effect of DP780 high strength steel plate were analyzed. Based on the hot
stamping wear theory, and taking the forming quality of DP780 high strength steel plate as the prerequisite, the wear condition of stamping
mold was studied and improved. By using orthogonal test, a four factors and three levels simulation scheme about steel plate temperature,,
mold clearance, stamping speed and friction coefficient was established. The double objective optimization problem of punch and die wear
was simplified to a single objective optimization problem about correlation degree by grey correlation method. Finally, the optimal solution
of each variable in the interval was determined by range analysis method. The simulation results show that after optimization, the punch
wear is reduced by 31. 61% and the die wear is reduced by 24. 98%. According to the actual stamping results, DP780 high strength steel
plate has good forming effect, good quality and no defects, and the stamping mold life is close to the predicted results. The reference value
of the finite element simulation is high, and the optimization method has certain guidance to the actual production.
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Fig. 1 ~ Structure schematic diagrams of stamping mold

(a) Before stamping
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Table 1 Material properties of DP780 high strength
steel plate
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Table 2 Design scheme of orthogonal test and

maximum wear depth of stamping mold

- 5 e
% mm (mm - s7") %L _ _
C (x107° mm) (x107® mm)
1 400 1.68 (1.05:) 10 0.25 13.45 10.37
2 400 1.76 (1.10r) 20 0.3 12.78 11.68
3 400  1.84 (1.15t) 30 0.35 15.12 13.99
4 500 1.68 (1.05:) 20 0.35 18.44 17.91
5 500 1.76 (1.10) 30 0.25 15.83 15. 44
6 500 1.84 (1.15:) 10 0.3 16.72 17. 62
7 600 1.68 (1.05:) 30 0.3 21.65 18.23
8 600 1.76 (1.10:) 10 0.35 17.59 20.18
9 600 1.84 (1.15t) 20 0.25 19.86 18.79
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Table 3 Calculation results of correlation coefficient and

correlation degree

PIES x(n) xy(n) £(n) £5(n) £y

1 0.924 1. 000 0. 868 1. 000 0.933
2 1. 000 0. 866 1. 000 0.789 0. 895
3 0.736 0. 631 0. 654 0.575 0.615
4 0.362 0.231 0.439 0.39%4 0.417
5 0. 656 0. 483 0.592 0.492 0.542
6 0.556 0. 261 0.530 0. 404 0. 467
7 0. 000 0.199 0.333 0.384 0.359
8 0.458 0. 000 0.480 0.333 0. 407
9 0.202 0. 142 0. 385 0.368 0.377
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Table 4 Range analysis results of correlation degree
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Fig. 2 Final forming parts of DP780 high strength steel plate

(a) Distribution nephogram of temperature
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