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Abstract To meet the requirement of energy saving and automobile safety, more and more attentions are paid to the
development and application of high strength steels. Hot stamping of ultra high strength steel is an important way to reduce
the weight of body-in-white, improve the anti-impact and anti-collision performance of the vehicle, and has become a hot
technology in the world wide. The forming limit is a very important parameter in boron steel hot stamping process.
Due to the complexity of the Nakazima test at elevated temperature, there are a lot of problems to be solved. In the
paper, the ductile damage model and finite element simulation technology were combined to predict the forming limit of
boron steel at elevated temperature. Based on the continuum damage mechanics (CDM), the Lemaitre ductile damac
model considering thefkect of efective stress andffective plastic strain on evolution of microvoid was established.

In order to accurately predict the formability of boron steel at elevated temperature, a modified dissipation potential
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coupling the &ect of plastic strain was introduced. Genetic Algorithm-Il (NSGA-II) was integrated with finite element
software FORGEM to find the optimized ductile damage parameters. The obtained damage parameters can accurately
predict the sheet instability and fracture behaviour in tensile test. The established ductile damage model is introducec
in the simulation of Nakazima test with boron steel. The comparison between the predicted forming limit and that of
experiment withesses the reliability of the forming limit prediction at high temperature using the proposed ductile damage

model.
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Table 1 Composition analysis of 22MnB5 steels (mass fraction)

%

C Si Mn Cr Ni Mo \% B
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Fig. 1 Schematic sketch and dimensions of tensile specimen
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Table 2 Values of Hensel-Spittel constitutive parameters

A my mp mg my
21266 -0.00174 0.34308 -0.04819 -0.00054
ms my mg mo
0.00069 -0.89174 0.00020 -0.37080
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Fig. 3 Comparison between the 22MnB5 experimental data and fitted

ones through the Hensel-Spittel model
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