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Abstract

The stages of die-casting processing, the molten metal is filling the mold cavity to the complete
solidification and release of the casting, this process is repeated. For the next casting, the temperature
of the mold surface must be controlled by spraying lubricant, this is due to the high temperature
absorbed mold during the previous casting process. The gradient thermal of surface mold cavity is
from high temperature to low temperature, and the repeated thermal load and mechanical force of the
mold opening and closing that causes thermal fatigue and Mechanical fatigue of casting mold. If the
mold is slightly careless in the design of the mold die-casting solution, the selection of steel, or the
production process, it may exacerbate the decline in anti-thermal fatigue and anti-mechanical fatigue
ability, the growth rate of the accelerated crack, resulting the lifecycle of mold is low. A die-casting
die is used in this paper to make rims. Die-casting production is under 2000 times can result in
severe net crack at the bottom of the concave corner of the die, which is a typical thermal fatigue
failure mechanism. At the same time the existence of different failure mechanisms such as cavitation
and erosion and corrosion. In view of these mold failure defects, the possible causes of mold failure
in this case were analyzed one by one from the aspects of design of the mold die-casting solution, the
design of the cooling system, the setting of die casting conditions, the process of the heat treatment,
and the surface processing of the case, and then developed countermeasures. Finally, a set of analysis



process for die-casting mold failure is established, which is a reference for die-casting industry to
analyze and confirm the cause of failure and develop solutions. The analysis results of the wheel rim
show that the failure mechanism of the die is mainly due to improper heat treatment process, and the
metallographic structure has different degrees of ductile Bainite structure precipitation, which affects
the impact energy of the steel. The impact energy 11-14 J is much lower than the normative value 22-
26 J for die-casting molds specified by NADCA.
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