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Try out and Analytical Researches on Quenching Process of
Coupled Torsion Beam Axle using Boron Steel Tube

S. J. Yoon, J. K. Park, Y. S. Kim, C. H. Suh, K. H. Lee, H. Y. Kim

Abstract
The hot press forming process, which is the press hardening of steel parts using cold dies, can utilize both ease of
shaping and high strength due to the hardening effect of rapid quenching during the pressing. In this study, a thermo-
elastoplastic analysis of the hot press forming process using the finite element method was performed in order to

investigate the deformation behavior and temperature history during the process and the mechanical properties of the

pressed parts.
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Fig. 2 Finite element model of CTBA
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Fig. 3 Process condition

Table 1 Simulation procedure of indirect hot press
forming process

) Time Environment | Heat transfer
Operation .
(sec) (Temperature) | coefficient
Furnace
Heati 360 0.2
cating 0~ (930°C)
Transfer | 360~375 Air (20°C) 0.04
Cooling ii
OCUNBJIE | 375 385 |  Air (20°C) 0.04
assemble
Quenching | 385~405 { Water (15°C) 5
Unloading | 405~435 Air (20°C)
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Table 2 Simulation procedure of quenching process

Time Environment | Heat transfer
(sec) (Temperature) | coefficient
Casel 5
— 10
Case2 — 15°C 0,2,3,5
Case3 02,10 0,2,3,5
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Fig. 3 Analysis result of temperature histories according

to the time for various position from quenching process
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Fig. 4 Dimensional change of quenching process
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Fig. 5 Volume change of quenching process

Fig. 6 Position of thermo couple
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Fig. 7 Try out result of temperature histories according to
the time for various positions from CTBA
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