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Influence of Water Soaked Cooling on Properties of Aluminum Alloy Die-
Casted Wheels
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Abstract

The die-casting process can be divided into three stages, namely metal melting, melt filling and
forming, and casting ejecting. When the casting is ejected out, the casting is sometimes immersed in
water to cool down before the trimming operation, so as to improve the stability of trimming process.
This study aims to explore the impact of aluminum alloy castings on the quality of castings applying
the water soaking, and compare the mechanical properties and microstructure differences between
water soaked cooling and natural air cooling. In addition, a commercial software is used to analyze
the optimal water soaked cooling time of castings. The example used in this study is a wheel made of
ADC10 aluminum alloy. After the castings are ejected out, which are cooled to the trimming
temperature by either water soaked cooling or natural air cooling, respectively. Then, test specimens
are taken from the wheel and run both tensile test and metallographic test to compare the difference
on the mechanical properties and microstructure of the casting between the two cooling methods. The
results showed that the hardness of the wheel using water soaked cooling is 15% higher than that of
the natural air-cooled wheel, and its tensile strength and elongation are also 4% and 7% higher than
that of the natural air-cooled wheel. Using the method of Secondary Crystal Arm Spacing (SDAS)
measurement, the results revealed that the SDAS value of the water-soaked wheel is reduced by 17%
compared with the natural air-cooled wheel. In addition, the results of heat transfer analysis showed
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that the optimal soaking time for the wheel casting is 6 sec. The results of this study show that water
soaked cooling of castings can effectively improve the mechanical properties of the castings and the
effect of grain refinement.

Keywords: Die casting, water soaked cooling, mechanical properties, grain refinement, optimal
water soaking time
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