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Study on the design of quenching fixture in hot press forming
process

K. Lee, E.J. Kwak, H. Y. Kim, Gi-Dong Lee, Jong-Kyu Park, Chang Hee Suh

Abstract

In hot press forming process, the desired high strength can be obtained through quenching process after cold forming of

product.

The quenching process, however, accompanies undesired distortion due to the volume change during the phase

transformation as well as by thermal contraction. In this study the numerical simulation with DEFORM3D-Micorstucture
is used to predict the deformed shape during the quenching for the quenching fixture design.
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Table 1 Simulation Procedure of Quenching Process

Operation Operation Comment
Number
1 Heating t=0~360sec,
Teurnace = 9307C
2 Fixture assemble t=360~375sec,
Tenviconmen =20 C
3 Quenching t=375~385sec,
Twater =10C
4 Spring Back t=385sec
5 Air Cooling t=385-3600sec
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Fig.1 Effect of the phase transformation during the

quenching process (a) volume change, (b) Length changes
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Table 2 Length changes during the Quenching Process

product length(mm)

Initial(before heating) 1175.00
Before quenching 1194.36
Type A 1176.63
After quenching
Type B 118747
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Fig 2. Dimension of quenched product
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Table 3 Dimensional changes of CTBA with different center
jig width (a) 19.5mm, (b) 38.9mm

A B C D E F

Initial i175.00 15.11 76.90 103.30 65.79 82.10

Center jig (a) | 1197.35 1589 78.13 104.64 66.94 83.73

Final

Centerjig (b) | 1197.25 1586 78.13 10463 66.8 8353
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Fig. 3 (a) Martensite volume fraction distribution at the
onset of martensite formation(quenching time = 1.35sec).
{(b) Martensite volume fraction change during the

quenching.
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