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Abstract

In gravity die casting, die cooling systems are frequently employed with water cooling to remove the

heat of the solidifying metal. Thermal modeling is an important technique in mold design for improving

the productivity of the process. Computer simulation system which consists of pre-processor, main

solidification simulator and post-processor has been developed for three dimensional solidification anal-

ysis of cyclic gravity die casting. The pre-processor is used for mesh generation-in a PC system. The

modified finite difference method is adopted for the main solidification simulation algorithm during all

the casting cycles. The post-processor graphically presents the simulation results. Several experiments

in automotive cast piston were carried out. The temperature variations in casting and mold with time

are measured experimentally, and the results are compared with calculation results. The effects of

cycle number on solidification pattern are also studied. Several experimental results for the prediction

of shrinkage defects are compared with calculated results.
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Table 1. Thermal properies used.in the calculation
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AC8A alloy 2.36 0.25 0.25 615.0 577.0
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Fig. 1. Flow chart of cyclic casting
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Fig. 2. Schematic model of automotive piston
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Table 2. Experimental casting conditions
Experimental casting conditions Value
Period of Closed mold 270sec
Period of Opened mold 30sec
Pour to pour time 300sec
Pouring temperature of melt 760°C
Preheating temperature of mold 100°C
Temperature of cooling channels(Inlet) 20C
Temperature of cooling channels(Exit) 36C
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Fig. 3. Measured temperature profiles at point
A in the piston mold during cyclic casting
processes
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Fig. 6. Calculated solidification times contours in the automotive piston casting during cyclic process
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Fig. 7. Calculated temperature distributions in the automotive piston casting after solidification
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Fig. 8. Calculated temperature distributions in the metal mold after solidification
(a) cycle 2 and (b) cycle 5
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Fig. 9. Calculated temperature distributions in the metal mold at cycle 5
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Fig. 10. Formation of shrinkage defects in
experimental automotive piston castings

(a) cycle 2 and (b) cycle 6
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