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Springback Compensation of Sheet Metal Bending Process Based on
DOE & ANN

An Jae Hong, Ko Dae Cheol, Lee Chan Joo and Kim Byung Min

Key Words: Spingback(¥Hd 3]+), AHSS(Z1L7d2 73, Optimal design(Z| 4“4 7]), Sheet metal

bending(FAl w& 7H3)

Abstract

Nowadays, the trend to a lightweight design accelerates the use of advanced high strength steel
(AHSS) in automotive industry. Springback phenomena is a hot issue in the sheet metal forming,
especially bending process using AHSS. Several analytical methods for that have been proposed in
recent years. Each of method has their advantages and disadvantages. There are only a few optimal
solutions which can minimize the two objectives simultaneously. In this study, an effective method
optimized the multi objective value. The method by the design of experiments(DOE) and artificial
neural network(ANN) was presented to compensate springback of bending parts. This method was
applied to L and V bending process. The effective method could be optimized to multiple object. It
was confirmed that the proposed method was more efficient than traditional manual FEA procedure and
the trial and error approach for springback compensation.
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Table 1 Mechanical properties of DP780
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Fig. 3 Schematic representation of L-bending

Table 2 OA table of L-bending process

Design Parameters EXP
Case R, 9, Rp 9[)
1 2 30 1.87 1.34
2 5 30 4.92 1.68
3 8 30 8.42 221
4 2 60 1.93 2.72
5 5 60 5.12 3.48
6 8 60 8.57 4.58
7 2 90 1.99 4.08
8 5 90 5.92 5.12
9 8 90 8.65 6.55
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Table 4 Result of iteration in L-bending

Process Objective
Error
Parameter Parameter f opt

R 6, R 0, AR A

D P

17.18  98.24  20.70 108.73 18.86 10.49 3.52
13.68 87.75 16.70 8358 -0.50 2.68 3.18
14.18 9043 17.28 8043  0.08 -047  0.55
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Fig. 4 Results of iteration and experiments

in L-bending process

Table 3 ANOVA of L-bending springback results

Average Springback Sum of Degree of Mean .
Parameters F-ratio
1 2 3 Square freedom Square
R¢ 1.77 3.51 5.26 18.29 2 9.15 174.96
Sh 2.65 3.51 4.37 4.42 2 2.21 42.31
e 3.65 3.65 3.25 0.31 6 0.05 -
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