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Study of Heat-treatment Characteristics of Al-Si-Mg Alloy for Application in
Rear Arms Made by High-pressure Die-casting Process
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Abstract

Aiming to deliver a high-strength rear arm for motorcycles made through the combination of simple processing and
a standard alloy, research into the optimization of T5 heat treatment was carried out to improve the strength of the
rear arm made of JIS-ADC3 series alloy using a high-pressure die-casting process. For the research, it was essential
to prevent the negative effects of two-step aging and to determine the heat treatment conditions which enable stable
improvement in the strength of the rear arm. In this study, the effects of material composition, water-cooling condi-
tions, and aging conditions on the hardness of T5 heat-treated Al-Si-Mg alloy, which shows complicated precipitation
characteristics during the age-hardening process, were researched to clarify the heat treatment conditions enabling
the manufacturing of rear arms.

Through the study, the following results were obtained. Mg has an important role in improving the age-hardening
characteristics of Al-Si-Mg series alloy. In the case of 0.32 - 0.37 wt% Mg, a peak hardness of 88.7HRF was obtained
at 473K X 7.2ks. By increasing the aging temperature, the peak hardness increased, with the ultimate hardness of
90.6HRF obtained at 483K X 3.6ks. On the other hand, the Cu content and cooling water temperature have no signif-
icant effect on age hardening characteristics. The results of calculations of Mg,Si content in the age-hardened alloy
suggested that positive age hardening effects had emerged for this characteristic.

Based on the results obtained in this study, the developed rear arm has been employed in sports models for ASEAN

countries as represented by the M-SLAZ launched in Thailand in 2015.
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