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Study on Parameters” Effect on Strain Paths of
Stamping Forming Process of Dual-phase Sheet Steel
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(School of Materials Science and Engineering, Hefei University of Technology. Hefei 230009, China)

Abstract: A special box-shaped part is designed. It will contain the corresponding strain paths such as double tension strain
path, tension-compression strain path, plane strain path and double-linear strain path, thus reflecting the common strain path
conditions during the sheet metal forming. With the help of orthogonal experiment, the significance of influence of forming pa-
rameters (blank holder force, friction coefficient, blank thickness) on strain path of specific areas in forming process is ana-
lyzed, and the influencing tendency of significant factors on strain path is achieved. The methods to control the strain paths in
specific areas during the high-strength steels(DP600) forming process are obtained preliminarily, which also serves as a power-
ful guidence to improve the forming performance of the high-strength steel.
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Fig. 1 Geometric model with features
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Fig.2 Finite element model of the punch
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Table 1 Material parameters of DP600

WL TGRS G Bk R
Y mm /MPa /MPa $¥ HRK
DP600 1.2 410 609 0.13 1.02
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Table 2 Orthogonal experiment scheme

K Al A2 A3
3171 /kN JiE P A B B )5/ mm

1 181. 8 0.114 1.09

2 200.0 0.125 1. 20

3 220.0 0.138 1.32
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Fig. 3 Dangerous area feature point strain path
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Table 3 Orthogonal table L, (3*)

i HE Ei=L 7N

¥ (DAL (A2 (3)A3  AXMNAEN BXEAZEL
5 RN BEHERE WE B B

1 1 1 1 2.349 018 53 —2.410 427 99
2 1 2 2 2.617 557 39 —2.432 331 37
3 1 3 3 2.863 673 21 —2.456 961 31
4 2 1 3 2.871 547 19 —2.411 393 32
5 2 2 1 2.286 336 18 —2.431 633 56
6 2 3 2 2.548 587 69 —2.488 810 41
7 3 1 2 2.566 569 56 —2.447 151 63
8 3 2 3 2.792 921 39 —2.465 215 96
9 3 3 1 2.242 490 27 —2.552 822 98
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Table 4 The calculation results of A regional feature points

strain
K., JEi Ty FEHERAL MR 5
KFE 1 2.6100830  2.5957118  2.292 6150
KFE2  2.5688237  2.5656105  2.577 5715
KF3  2.5339937  2.5515837  2.842 7139
W2 R, 0.076 0893  0.044 1281  0.550 098 9
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Table 5 The calculation results of B regional feature points

strain
K, JEi T FEERAL i )&
K1 —2.433 240 22 —2.422 99 —2.464 96
K2  —2.443 94576  —2.443 06 —2.456 1
K3 —2.488 396 86 —2.499 53 —2.444 52
W2 R, 0.055 156 636  0.076 541 0.020 438
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Fig.4 The feature point strain paths with the condition

of different thicknesses
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Fig. 5 The feature point strain paths with different fric-

tion conditions
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