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Abstract

For an accurate analysis of hot stamping, a coupled simulation with different aspects of the process(i.e. mechanical, thermal,
and phase transformation) is needed. However, coupled simulations are time consuming and costly. Therefore, the current study
proposes a simplified method focused on the forming for the hot stamping simulation of a coupled torsion beam axle (CTBA)
tubular beam. In this simplified method, non-isothermal conditions were assumed and only conduction was considered, since it
represents the majority of the heat transfer during hot stamping. In addition, temperature and strain rate effects were also
included. Moreover, an isothermal simulation was conducted and compared with a non-isothermal simulation. Finally, the
simulations were verified by experiments. In conclusion, the proposed method is shown to be effective for the development of
tube-type parts, and it effectively predicts the deformation of the tubular beam during hot stamping.
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simulation

Table 1 Process parameters used in the simulation

Young’s modulus 100 GPa
Poisson’s ratio 0.3
Specific heat 650 J/kg K
Heat conductivity 32 Wim K

Heat transfer
coefficient

P =0 MPa: 1,300 W/m2 K
P =20 MPa: 4,000 W/m2 K
P =35 MPa: 4,500 W/m2 K
Friction coefficient 0.4

Flow stress Voce-Kocks model
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Fig. 3 The experimental apparatus for hot stamping
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