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Process parameter optimization on sheet stamping based on
orthogonal experiment

WANG Zhi-ming, ZHOU Xuan
(School of Mechanical and Electronic Engineering, Jinhua College of Profession and Technology, Jinhua 321017, China)

Abstract: The influence of process parameters on springback of sheet metal is studied comprehensive—
ly by using U-shape sheet metal as the test object. To plan the total experiment according to the orthogonal
test table, CAE software is used to simulate the punching process. The springback quantity and parameter
combination to minimize springback are obtained. Orthogonal test method is used to optimize the process
parameters. On the premise of precision satisfaction, it cuts down the process time evidently and improves
the efficiency of process design.
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Fig.1 U-shape sheet metal
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Table 2 Scheme and results of simulation

M5 A(BHF./kN) B(1,/T) C(BHF,/kN) D(Z/mm) E(R/mm) F(f) AZ/mm
1 2 0.743 20.25 1.0 7 0.16 4. 847
2 3.34 0.93 16.5 1.0 5 0.1 7.555
3 2.66 0.93 20.25 1.25 9 0.1 4.447
4 4 0.743 16.5 1.25 3 0.16 9.589
5 2 0.786 16.5 1.62 9 0.20 7.954
6 3.34 0.7 20.25 1.62 3 0.13 5. 664
7 2.66 0.7 16.5 0.81 7 0.13 13.011
8 4 0.786 20.25 0.81 5 0.20 3.221
9 2 0.7 22.5 1.25 5 0.1 5.793
10 3.34 0.786 18 1.25 7 0.16 5.881
11 2.66 0.786 22.5 1. 3 0.16 3.119
12 4 0.7 18 1. 9 0.1 12.914
13 2 0.93 18 0.81 3 0.13 3.211
14 3.34 0.743 22.5 0.81 9 0.20 5.166
15 2.66 0.743 18 1.62 5 0.20 5.663
16 4 0.93 22.5 1.62 7 0.13 3.705
17 2 0.743 16.5 1.62 7 0.1 14.213
18 3.34 0.93 20.25 1.62 5 0.16 3.127
19 2.66 0.93 16.5 0.81 9 0.16 6.445
20 4 0.743 20.25 0.81 3 0.1 5.217
21 2 0.786 20.25 1. 9 0.13 4.107
22 3.34 0.7 16.5 1. 3 0.20 8.024
23 2.66 0.7 20.25 1.25 7 0.20 4.521
24 4 0.786 16.5 1.25 5 0.13 10.954
25 2 0.7 18 0.81 5 0.16 5.871
26 3.34 0.786 22.5 0.81 7 0.1 4.512
27 2.66 0.786 18 1.62 3 0.1 5.312
28 4 0.7 22.5 1.62 9 0.16 7.501
29 2 0.93 22.5 1.25 3 0.20 2.147
30 3.34 0.743 18 1.25 9 0.13 10.954
31 2.66 0.743 22.5 1.0 5 0.13 5.321
32 4 0.93 18 1.0 7 0.20 3.517
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Fig.5 Effects of each factor and level to springback quantity
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Table 3 Effect data analysis of process parameter to springback quantity

A B C D E F
K 48. 144 63.296 77.744 46. 656 42.28 59.96
K, 47.84 60.968 53.32 49.408 47.504 56.928
K, 50. 88 45. 064 35.152 54.288 54.208 46.384 Ki=Yu +Yo + Yo +Yy
K, 56.616 34.152 37.264 53.136 59.488 40.216 Y RAEH i METFH KR
ky 6.018 7.912 9.718 5.832 5.285 7.495  EARERECE, B AR W
ks 5.980 7.621 6.665 6.176 5.938 7.116  AZ,R A&,
ks 6.360 5.633 4.394 6.786 6.776 5.798 . =K/8
ks 7.077 4.269 4.658 6.642 7.436 5.027
R 1.106 3.643 5.324 0.954 2.151 2.468
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