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Study on Cooling Channel Arrangement of High-Pressure
Casting Die for Box-Like Workpieces

ZHANG Qi', CHEN Yuqiu', FANG Jianru®
(1. School of Mechanical Engineering, Xi'an Jiaotong University, Xi'an 710049, China;
2. Mold Factory, FAW Foundry Co. Ltd. . Changchun 130062, China)

Abstract: To design high-pressure casting die for box-like workpieces, a new optimization strate-
gy for cooling channel arrangement is proposed, solid fraction of a box-like workpiece, and ther-
mal balance, temperature field, thermal stress and thermal fatigue of a high-pressure casting die
for workpieces are analysed by FE simulation. The relationship between cooling channel heat-
transfer coefficient and flow rate in cooling channels is presented. In the cases of cooling channel
arrangement along the cross and longitudinal directions, the die thermal stress, thermal fatigue
and workpiece solidification are investigated with the increasing cooling channel intervals. Be-
cause the yield stress of die material varies with temperature, a factor related to thermal stress is
applied to evaluate the margin of die safety under thermal stress. On the premise of the produc-
tivity effect and an appropriate solidification of workpieces, the cooling channel intervals ought to
be increased as possible to decrease the mold thermal stress. When the channels are arranged with
interval of 25 mm, the mold needs 6 cycles to reach thermal balance; and n gets less than 0. 5, the area
of the mold thermal stress and thermal fatigue is located 10 mm below the cavity.
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