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Development of high thermal conductivity casting alloy produced by
semi-solid forming process

Shigeru IWASAWA, Hirofumi OOSAWA, Tatsuya HARIKOH, Shoichi MIYAHARA,
Yoshiyuki NAGATSU, Yoshinori KAMIKUBO, Masashi TAKAHASHI, Kensuke YAMAMOTO
and Yasuo SUGIURA

Nowadays semi-solid process has been noticed as the casting method that offers a light weight, high
quality, performance and reliability aluminum casting parts. In this study, in order to obtain high thermal con-
ductivity aluminum casting alloy, the effects of Si and Mg content, furthermore some heat treatments on thermal
conductivity of several Al-Si-Mg system casting alloys with varying Si and Mg contents prepared by semi-solid
process were investigated. An increase in the Mg content, from 0.25% to 0.75% produced a negative effect on
thermal conductivity of the as-cast alloys. The thermal conductivity decreased with an increase in Si content in
the as-cast condition, however, became to almost constant above 6% of Si content. It was found that both T5
and T6 heat treatments improved the thermal conductivity of alloys. For Al-2-7%Si-0.5%Mg alloys, aged at 2
50°C for 2hours of T5heat treatment resulted in greater 10% or more thermal conductivity as compared to the
as-cast alloys. Furthermore, with higher ageing temperature and prolonged ageing time , namely ageing at 350
‘C for 9hours, thermal conductivity values of T5 and T6 treated Al-4%Si-0.5%Mg alloys reached to 200 and
196W - m" « K" respectively. These values are 70% higher than those of die-cast alloy and comparable to Al-Si-
Mg wrought alloy. It is reveals that semi-solid process offers high thermal conductivity aluminum casting alloy

parts.

Keywords : Semi-solid forming, aluminum alloys, heat treatment, thermal conductivity.
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