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Parameter optimization on stamping of neutral network-strong reproduction
NSGA-II algorithm for automobile engine hood
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Abstract: In order to improve the stamping quality of automobile engine hood inner panel and reduce the maximum thinning rate and the
maximum thickening rate of stamping parts, a stamping parameter optimization method based on neural network-strong propagation NSGA-
II algorithm was proposed, and a multi-objective optimization model for reducing the maximum thinning rate and the maximum thickening
rate was established. Then, the sampling points in the thinking space were extracted by using the optimal Latin sampling method, and the
performance parameters of the sampling points were obtained according to the numerical simulation. Furthermore, through using BP neural
network to fit the relationship between stamping parameters and quality parameters, it was verified that the regression accuracy was high,
and the BP neural network could be used to predict quality parameters. Finally, the multi-point random crossover and row crossover ran-
dom mutation methods were defined and applied to NSGA-II algorithm, and the solution method of optimized model based on strong repro-
duction NSGA-II algorithm was given. The verification results show that the Pareto solution set of strong reproduction NSGA-II algorithm
can dominate the solution set of NSGA-II algorithm, which verifies the effectiveness of the improved strategy. After optimization, the aver-
age values of the maximum thinning rate and the maximum thickening rate are reduced by 15. 14% and 18. 93% respectively, which veri-
fies the effectiveness and superiority of the optimized method.
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Table 1 Chemical compositions of 6061 aluminum alloy

( %, mass fraction)

Si Zn Mg Cu Fe Mn Zr Al

1.00  0.60 0.55 0.18 0.12 0.10 0. 08 N

R2 MRAFHRESH

Table 2 Mechanical property parameters of material
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Fig. 3 Schematic diagram of stamping
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Table 3 Property parameters of sampling points

KAEA 2 /KN %3 xg/(m 8™ fon/ Yo b/ %
1 100 0.08 1.05: 3 25.64  12.80
2 200 0.09 1.10¢ 7 28.58  10.88
3 500 0.12 1.06: 5 6.78  4.97
69 490 0.11 .07t 6 29.11  6.86
70 290 0.10  1.200 4 29.05  6.98
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Fig. 5 BP neutral network with single hidden layer
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