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FE Analysis of Hot Press Forming Process
considering the Phase Transformation

Gyeongpil Kang , Kyunghoon Lee

Abstract
Hot press forming is an advanced forming technology for manufacturing of complex and crash-resistant automotive
parts using ultra high strength steels. The 3-dimensional FE analysis of hot press forming process, in which process the
deformation, heat transfer and phase transformation behavior are fully coupled, is carried out. The vast amount of material
properties for the FE analysis is obtained from material properties calculation software which is based on thermodynamic
calculations. The overall methodology for the FE analysis of HPF process and the analysis results are discussed here.
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Table 1 Simulation Procedure of Hot Press Forming Process

Operation Number Operation Comment
1 Heat Transfer From Furnace to Press | t=0~3sec, Timace = 900 C, Tenvironmen: =20 T
2 Press Forming t=5~7sec
3 Quenching t=7~65sec, Tater =20 T
4 SpringBack t=63sec
5 Air Cooling t=65sec~750sec, Tenvironment =20 C
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Fig. 1 Martensite volume fraction distribution. Left: at the onset of martensite formation(quenching time = 2sec),
Right: at the final step of quenching(quenching time = 58 sec)
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Fig. 2 Volume change of pipe throughout the simulation (1/4™ model)
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