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Failure Analysis of Forged Magnesium Alloy Wheels for Commercial
Vehicles

Wang Fengxue, Yang Lei, Zhang Xiaoqing, Ren Hao, Dong Zhuangzhuang, Liu Anhui

(Sinotruk Automotive Research Institute, Jinan 250000)

Abstract: To enhance the light weighting level of a certain commercial vehicle, AZ80 and AZ80-T6 magnesium
alloy wheels are produced using high—strength magnesium alloy as the raw material through forging and heat treatment.
During the vehicle road test, the AZ80-T6 magnesium alloy wheels passed the verification, whereas the as—forged
AZ80 wheels exhibited cracking and air leakage. Taking the AZ80 magnesium alloy wheels with the shortest failure
mileage as an example, a failure analysis is conducted. It is observed that the cracks ran along the rotation direction
and are close to the rim edge. Through material physical and chemical inspection such as chemical composition, room
temperature mechanical properties, and metallographic scanning, it is found that the wheel forging process is normal.
Combining with the simulation analysis of the radial force conditions of the magnesium alloy wheels, it is discovered
that the safety factor of the AZ80 magnesium alloy wheels is lower than that of the AZ80-T6 magnesium alloy wheels,
and the insufficient strength is the main cause of failure. After replacing the AZ80-T6 state magnesium alloy wheels in
the road test, the verification is passed.
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