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Bending and Springback of High-strength Dual Phase Steel DP800
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ABSTRACT: As for the springback of high-strength steel forming process, in order to study the influence rule of process parameters
on springback, optimize the combinations of process parameters and obtain a smaller V-shaped springback value, dynaform software
was used to carry out numerical simulation for the forming and spring back of V-shaped workpiece. An orthogonal experimental plan of
four factors and three levels was worked out with process parameters, i.e. friction coefficient, die clearance, punch speed and radius of
bottom die as independent variables and the maximum horizontal distance difference before and after springback as the dependent va-
riable, so as to research the influence rule of several process parameters on the springback. The experiment showed that the springback
of V-shaped workpiece gradually reduced along with the increase of the friction coefficient and got bigger along with the increase of die
clearance and radius of bottom die; The punch speed had little influence on the springback of V-shaped workpiece and the process pa-
rameters influenced the V-shaped springback in the order: first die clearance, friction coefficient, radius of bottom die, and last punch
speed. The optimal process parameters are: friction coefficient 0.2, die clearance 2.6 mm, punch speed 1,200 mm/s, radius of bottom die
12 mm. With these optimal parameters, the maximum springback horizontal distance difference is 0.566mm and the maximum reduc-
tion rate is 1.40%; the impact of punch speed on the springback can be ignored in actual production, and the simulation results have
practical significance for the production.
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Fig.1 Finite element model of V-shaped bending
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Fig.2 DP800 stress-strain diagram
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Fig.3 Measurement of springback
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Table 1 The factors and levels of Orthogonal experiment
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Table 2 Orthogonal test of four factors and three levels

SEEGARAR PEEPISR BCEEIRE/mm  MEOER/(mmesT) MR EAR/mm ORI % KRR B R R /mm
1 0.10 2.6 800 10 1.48 0.913
2 0.10 2.8 1000 12 1.56 1.623
3 0.10 3.0 1200 14 1.52 2.321
4 0.15 2.6 1000 14 1.40 1.000
5 0.15 2.8 1200 10 1.56 1.514
6 0.15 3.0 800 12 1.52 1.826
7 0.20 2.6 1200 12 1.40 0.566
8 0.20 2.8 800 14 1.48 1.458
9 0.20 3.0 1000 10 1.48 1.694

WME1  1.619 0.826 1.399 1.374

W2 1447 1.532 1.439 1.338

WHE3  1.239 1.947 1.467 1.593
2= 0.380 1.121 0.068 0.255
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Fig.4 Bending and forming simulation results
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Fig.5 Effect of friction coefficient on the springback
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Fig.6 Effect of die gap on the springback
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Fig.7 Effect of punching speed on springback
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