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Effect of solutionizing conditions on tensile properties of ADC12 alloys

IWASAWA Shigeru, SUZUKI Hiromitsu, OTAKE Masatoshi, KAMIKUBO Y oshinori,
TAKAHASHI Masashi and SUGIURA Yasuo

In this study, the effects of T6 heat treatment, in particular with regard to solutionizing temperature
and holding time, and T5 heat treatment on the age-hardening characteristics and tensile properties of ADC12
alloys were investigated. The microstructure of an as-received ADCI12 alloy(F) consists of dendritic ¢ -Al
phases, Al-Si eutectic, Al-Si-Fe system and Cu-rich intermetallic compounds. Higher solutionizing temperature
and longer holding time result in spheroidization to some degree, followed by coarsening of eutectic Si
phases to some extent, in which the former had a noticeable effect. Increasing the solutionizing temperature
not only promoted the greater dissolution of Cu-rich intermetallic compounds into the «-Al matrix, but also
increased the age-hardening characteristics, and at solutionizing temperatures greater than 440° C, a holding
time of 1 h or more exhibited the same tendency with regard to age-hardening characteristics. The tensile
strength in the T6 specimens increased as the solutionizing temperature increased, demonstrating maximum
tensile strength at a holding time of 2 h. The T5 specimen showed a tensile strength of 318 MPa, 17%
higher than that of the F specimen and comparable with the specimen solutionized at 460° C for 2 h. Tensile
strength was greatly influenced by the size, morphology and distribution of Al-Si-Fe system and Cu-rich
intermetallic compounds as well as by eutectic Si phases and also by the amounts of Cu and Mg in the

supersaturated & -Al matrix.
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