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Design and analysis of various cooling 
conditions of an aluminium wheel mold
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During low pressure casting of aluminum alloy wheels, the cooling conditions affect the mechanical properties directly. 

Cooling of wheel mold is conducted by an air, water, or mist cooling system. These coolants flow in the cooling channels 

within the mold to reduce temperature of mold to obtain directional solidification. During the solidification of aluminum 

alloy wheels, directional solidification starts on outer flange area, continues toward inner flange area, and finishes on 

spoke and hub areas. Directional solidification helps to reduce risk of material defects in the wheel. One way to ensure 

directional solidification is modelling cooling channel geometries with a CAD program and then analyzing the cooling 

effects by a casting simulation software. The aim of this study is to develop a complex design with an amorph cooling 

channel to obtain a high surface area, hence a higher cooling performance while also keeping the producibility in focus. 

A ‘complexity in design’ and ‘producibility’ are contrary terms in traditional manufacturing methods, on the other hand, 

non-traditional manufacturing methods such as additive manufacturing can be used to obtain geometrical complexity and 

together with producibility. In this study, different cooling geometries were modelled and then analyzed. During design 










