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Fig. 1 Three-dimensional structure diagram of the castings
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Tab.1 Chemical composition of the AISi10Mg ( Fe ) aluminum alloy W /%
Fe Si Mn Ni Ti zn Mg Al
<1 9~11 <0.55 <0.15 <0.2 <.15 0.2~0.45 A
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Fig. 2 Three-dimensional diagram of the pouring system
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Fig. 3 Filling process of the castings
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Fig. 4 The solidification process of the castings
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Fig. 6 Distribution of the air entrainment volume of the castings
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Fig. 7 Distribution of the shrinkage and porosity in the castings
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Fig. 8 Defects in the actual production castings
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Fig. 9 Optimization of the mold structure
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Tab. 2 Factor level table of orthogonal test
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Tab. 3 Orthogonal test scheme and test results
KI5 GEVEIREC REELIRLEE C FESTHE (m-st) HS & (g em?®) AL Rem?
1 650 190 3.5 0.000 194 1.524 6
2 650 200 4 0.000 191 1.5537
3 650 210 4.5 0.000 193 1.568 3
4 660 190 4 0.000 182 15290
5 660 200 45 0.000 197 14751
6 660 210 3.5 0.000 200 1.467 2
7 670 190 45 0.000 190 1.703 5
8 670 200 35 0.000 183 1.761 2
9 670 210 4 0.000 196 1.649 8
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Tab. 4 Analysis table of the air entrainment volume

BRI (gem?®)

¥ifi1 ¥IE2 A3 2=
A 1.927x 10" 1.930x10* 1.897x10*  3.3x10*
B 1.887x10* 1.903x10* 1.963x10*  7.7x10*
1.923x 10" 1.897x10* 1.933x10*  3.7x10*
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Tab. 5 Range analysis table of the shrinkage cavity and
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B4 (gem?)
¥fH1 ¥ifE2 ¥IE3 e 22
A 1.548 9 1.490 4 1.704 8 0.280 6
B 1.5857 1.596 7 1.5618 0.095 7
C 1.584 3 15775 1.582 3 0.0830
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Fig. 10 The influence of various factors on the air entrainment volume
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Fig. 11 The influence of various factors on the shrinkage and porosity
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Fig. 12 Casting production physical drawing
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Fig. 13 X-ray test picture
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Numerical Simulation and Process Optimization of Die Casting Process of
Aluminum Alloy Water-Cooled Plate

SUN Zheng-kang®, LIU Xiao-fang', GAO Ming-giang', ZHANG Ning-hao', LIAO Ping-ging®, LI Lei’
(1.School of Energy and Environment, Anhui University of Technology, Ma'anshan 243000, Anhui, China; 2.CLP Tai Risen Ma'anshan
Technology Co., Ltd., Ma'anshan 243000, Anhui, China)

Abstract:

Using ProCAST software to perform numerical simulation of the casting process, the filling and solidification
processes, as well as the location and causes of defects, were analyzed. Based on the problems of air
entrapment and shrinkage holes that occurred during the water cooler plate casting process, the mold structure
was improved, and the process parameters were optimized using orthogonal test. The results showed that the
optimal casting process parameters after improvement and optimization are: pouring temperature of
660 °C , mold temperature of 190 °C , and injection speed of 4 m/s. The actual production trial and testing
of the improved and optimized process scheme showed that the defect problems of the castings have been
solved, and it has guiding significance for the actual production of the water cooler plate.
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