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ABSTRACT

The AG40A zinc alloy has better mechanical strength and low cost due to its fine microstructure and smooth surface, therefore it is

widely used in zinc die-casting industry. But, AG40A zinc alloy die-castings often reveal defects like envelopment of gas, shrinkage

and cold shut, thus its application is limited. This research was mainly focused on the simulation of whether the vacuum-aided

extraction is conducted on the resolution of those defects in the AG40A zinc alloy sanitary die-casting by FLOW-3D software. In

addition, the effects of die casting process parameters including casting pressure, pouring temperature and mold temperature on the

defects of AG40A zinc alloy were studied.

The FLOW-3D’s filling and solidification simulations of AG40A zinc alloy were conducted to predict the envelopment of gas,

turbulence and cold shut location in this research. The process conditions imposed on the AG40A zinc alloy sanitary die-castings

consisted of whether vacuum-aided extraction on the die, three different mold temperatures, three different pouring temperatures

and three different casting pressures. The density and porosity of AG40A zinc alloy sanitary die-castings measured by Archimedes

principle were compared to the results of computer simulation.

The results show that with vacuum-aided extraction on the die, not only the envelopment of gas of die-castings can be effectively

reduced, but also solidification shrinkage of castings can be avoided, but, the turbulence and cold shut defects cannot be effectively

improved. Moreover, under the condition of vacuum-aided extraction on the die, the porosity of AG40A zinc alloy sanitary

die-castings can be reduced with increasing the mold temperature and the pouring temperature.
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