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Design of cooling channel in hot press forming process of Boron
Steel

S. M. HONG; S. Y. Ryu, J. K. PARK, S. J. Yoon, K. J. KIM, H. Y. KIM

Abstract
Recently, ultra high strength products can be manufactured by the hot press forming process of Boron steel in
automotive and electronics industries. In order to get high strength, the hot press forming should be accompanied by
quenching process inducing phase transformation. In the study, the heat conductive die and the cooling channel were
designed by the numerical simulation and the effect of three different parameters were determined to improve cooling
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Fig. 3 Design of the cooling channel location

Table 1 Material properties of the thermally conductive

die and cooler

Punch (SKD61) Cooler(Water)
Density 7.64E-6 kg/mm’ | 0.998 E-6kg/mm’
Thermal
erma’ 272 Wim'C 6 W/m*C
Conductivity
Specific Heat 548 J/kg™C 418 J/kg°C
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Fig. 4 Design of the cooling channel

Deformed 3D-5.0 heat transfer analysk
Analysis time : S0sec

Tnitial tool temperature 200T

Point tracking

'j temperature25 T
(constant)

Fig. 5 Boundary condition of heat transfer analysis
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Table 2 Design parameter of cooling channel

Channel Channel o £ 1

diameter number Direction g 120 4
Model 1 2 Punch width I ¥
Model 2 mm 2 Punch length & w E:m
Model 3 3 Punch width w0 EE&
Model 4 3 Punch length 7 0 458°C
Model § 2 Punch width 0 0"‘"’“’"’“:.0 T - p )
Model 6 omm 2 Punch lerlﬂ_ Time(sec)
Model 7 3 Punch width
Model 8 3 Punch length Fig, 6 Analysis result of model 7
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