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An Investigation into the Lightweight of Aluminum
Alloy Wheel
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Abstract

From the rim’s structural relationship to stability and fuel consumption of a car, under proper structural
strength, lightweight is the current trend of development. This study focuses on commercially available car
wheels. By reverse engineering reconstruction 3D graphics, the design changes of the hub, and further analysis
of structural changes in the overall strength of the hub, the study found out, under the same load, if the quantity
the hub is changed from five to four, the von-Mises stress will increase from 8.90 MPa to 11.59 MPa (Yield
stress of substrates is 275MPa), but the overall weight can be reduced by 4.4%. But when the number of wheel
hub is down to three, the maximum stress point will move, and a car will face the problem of insufficient
bearing capacity of the rim. In order to optimize strength and lightweight wheel, the analysis of this paper can
provide more favorable references for the development of a lighter, safer and sturdier wheel of a car.
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