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Analysis of the High Pressure Die Casting Process by
Computer Simulation

Chang-Ho Lee, Jae-Kwon Choi* and Tae-woon Nam

Abstract

Computer simulation for the predictions of casting defects is very important to produce high quality castings with less cost.
Complicate shaped Al solenoid housing part was selected to be cold chamber die cast and a numerical simulation technique was
applied for the optimization of the chill vent posttion and gating. A first design led to insufficient central flow. This flow left the
last filled areas falling into the inner portion of the part. And last filled area did not fit the chill vent position. So these resulted in
a high possibility of air entrapment in the casting and the design was not proper for the part. The design was improved by using
a proper gating system, a more chill vent and proper overflow positions. New design provided a homogenous mold filling pat-
tern and the last filled areas that being located at the overflow and chill vent. Casting plan which produce good quality solenoid

housing part was established by using the computer simulation. (Received November 15, 2000)
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Fig. 1. Solenoid housing cast.

Fig. 2. Process chart.
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Table 1. Material data

Casting mold cooling

ADCI10 SKD61 water
Initial temp. 660°C 30°C 30°C
Heat capacity 910J/Kg 600 4180
Density 2570 - -
Latent heat 479.2 J/g - -
Iie:;ftfflfif" 00WmK 26 06
Liquidus temp 580°C - -
Solidus temp 520°C - -
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Fig. 3. Heat transfer coefficient between cast and mold.
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Table 2. Heat transfer coefficient

Interface Heat transfer coefficient (W /m®s)
Mold-mold 5000
Mold-spot cooling 2000
Mold-channel cooling 3500
Mold-cast Temperature dependent

Table 3. Cycle time
Classification Condition
Moving die 12.9sec
. Open time Slice core 14sec
Cycle time _
Eject 16sec
Close time  Die & core 36sec
_ . Start Osec
Collimg time
End 42sec
Start 22.9sec
Spray
End . 269sec
. Start 26.9sec
Coating
End 28.9sec
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Fig. 4. Enmeshed solid model of runner and gating system with
casting.
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Fig. 6. Melt flow in runner.
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(b) Casting product

(a) Simulation

Fig. 7. Filling pattern.
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Fig. 8. Filling pattern near the overflow.
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Fig. 12. Velocity vectors in ingate.
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Fig. 13. Filling pattern near the chillvent (2nd model).
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Fig. 17. Temperature distribution the overflow in core pin.
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Fig. 18. Temperature profile in topcore.
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