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Microstructures and mechanical properties of thixocast aluminum alloy joints
fabricated by friction stir welding

IWASAWA Shigeru, NAGATSU Yoshiyuki, HARIKOH Tatsuya, ATSUMI Hiroyasu, KAMIKUBO Yoshinori,
TAKAHASHI Masashi, YAMAMOTO Kensuke and SUGIURA Yasuo

The aim of this work is to evaluate the effects that FSW has on the microstructural characteristics and
mechanical properties of thixocast Al-7% Si-0.5%Mg-1.0%Cu alloys in as-cast, Pre- and Post-T6 heat-treated
conditions. No welding defects such as cracking or blowholes were observed, and the onion ring patterns were
clearly observed in part of the weld zone in all specimens. The welded zone was divided into highly characteristic
microstructures, i.e. stir zone (SZ), thermo-mechanically affected zone (TMAZ), heat-affected zone (HAZ) and base
metal (BM). FSW resulted in a significant breakup of eutectic Si particles and subsequently a uniform redistribution
in the aluminum matrix in the SZ located in the center of the weld. The TMAZ, which is adjacent to the SZ, has an
elongated grain structure. The hardness in the SZ showed a higher value than those in TMAZ and parent metal in
the as-cast specimen while in the Pre-T6 heat treated sample adverse trend was exhibited in the hardness profile.
Post-T6 heat treatment resulted in the restoration of the hardness in the SZ. The U.T.S. and elongation of the as-
cast joint were higher than those of the Pre-T6 heat condition. Post-T6 heat treatment led to the improvement in
the strength and elongation, caused by the refinement and spheroidization of eutectic Si particles, and the enhanced

matrix strength due to the precipitation of the strengthening phases throughout the material.
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