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Non-parametric optimization technique for die-casting gating system concept
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Abstract

In recent years, aluminum alloy has been widely used in the automobile industry in order to promote vehicle weight
reduction. Yamaha Motor extensively uses the aluminum die-casting manufacturing process in particular to create
thin motorcycle components with complex designs. One major cause of defects in die-casting is porosity, which occurs
due to solidification shrinkage or air entrapments during casting. This research proposes an initiative to reduce air
entrapment. First, water model test equipment was constructed to simulate the die-casting machine and visualize the
filling inside the sleeve and die cavity, which in turn enables clarification of the air entrapment phenomenon mecha-
nism. Next, quantitative evaluation of the air entrapment volume was carried out using computational fluid dynam-
ics (CFD) simulations, followed by reduction of the air entrapment volume by optimizing factors such as the casting
conditions and gating shape using a genetic algorithm. Finally, casting experiments were performed on the die-cast
machine using the optimized factors, and reduction of the air entrapment volume was successfully confirmed. The

results and effectiveness of the proposed method are presented in this report.
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