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Design Simulation and Optimization of Die-casting Process for Cooler Cover Based on
Orthogonal Test
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(1. School of Mechanical and Intelligent Manufacturing, Chongqing University of Science and Technology, Chongq-
ing 401331; 2. Chongqing Qinguang Machinery Manufacturing Co.,Ltd., Chongqing 402760)

Abstract: The die-casting process design and optimization were carried out for an automobile aluminum alloy cooler
cover by combination of simulation and orthogonal testing. Firstly, the casting process was analyzed, and the pouring
system and overflow system were designed according to its structural characteristics, meanwhile the processing optimi-
zation of cooling system was performed. Orthogonal test was designed and numerical simulation was conducted.
According to the results of the experiment, the optimal process parameters were presented as follows: pouring tem-
perature of 680 °C, mold preheating temperature of 180 °C, injection speed of 3 m/s. Then, optimization of cooling sys-
tem was carried out based on the optimized processing parameters. Finally, the optimized process plan was applied for
product trial production and testing, and the casting appearance was complete. X-ray flaw results indicate that there
exists absence obvious shrinkage and porosities, meeting the usage requirements.
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Tab.l Chemical composition of ADC12 aluminum alloy %
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Fig.1 3D diagram of cooler cover
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Fig.2 Location of pouring and overflow system of cooler cover
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Fig.3 Filling sequence diagram of cooler cover
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Fig.4 Solidification sequence diagram of cooler cover
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Fig.5 Gas-entrapment analysis of cooler cover
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Fig.6 Defect analysis of cooler cover at different positions
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Fig.8 Optimized defect analysis of cooler cover
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Tab.3 Orthogonal test scheme and results

e A/C B/C C/(m-s™ D  HFfLAR/em?
1 640 180 3 1.857 6
2 640 200 4 2.1189
3 640 220 5 2.360 9
4 660 180 4 1.8355
5 660 200 5 2.037 6
6 660 220 3 2.344 3
7 680 180 5 1.874 1
8 680 200 3 2.007 9
9 680 220 4 2.409 6
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Tab.4 Range analysis for shrinkage volume
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Fig.9 Main effect of process parameters on the mean value of

shrinkage volume
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Fig.10 Entity of casting and X-ray inspection
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