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Effect of Sequence of T6 Heat Treatment and Welding on Microstructure and
Mechanical Properties of Friction Stir Welding Joints of A356 Al Alloy
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Abstract: The microstructure and mechanical properties of A356 aluminum alloy joints were studied after they were
processed with technique of T6 heat treatment followed by friction stir welding (T6-FSW) and technique of friction stir
welding followed by T6 heat treatment ( FSW-T6) respectively. It is found that the nugget zone of T6-FSW joint is
composed of dynamically recrystallized fine-grains, but the precipitates are dissolved or coarsened. The transverse tensile
strength and elongation of T6-FSW joint are 214 MPa and 5.3% respectively, and an average hardness is 76HV ;. The
tensile strength and elongation of the nugget zone are 236 MPa and 12.5% respectively, and the impact toughness of the
joint is 12.10 J. Abnormal grain growth occurs in the nugget zone of FSW-T6 joint, where fine precipitates with high
density are formed. The transverse tensile strength and elongation of FSW-T6 joint are 254 MPa and 8.5% respectively,
and an average hardness is 96HV ;. The tensile strength and elongation of the nugget zone are 297 MPa and 7.0%
respectively, and the impact toughness of the joint is 8.23 J.
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