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Effect of Post-weld Heat Treatment on Microstructure and Properties of
Friction Stir Welded 7075 Aluminum Alloy Joints
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(1. Hebei Provincial Key Laboratory of Traffic Engineering Materials, Shijiazhuang 050043, China;

2. School of Materials Science and Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: The butt welding was carried out on the 7075 aluminum alloy plate of 6mm thickness u-
sing friction stir welding (FSW). Post-weld heat treatments with different parameters (solution temper-
ature, aging time) were performed on the FSW joints. The microstructure of the welded joints under
different heat treatment processes was observed and the micro-hardness was tested. The results show
that the FSW joints are made up of weld nugget zone (WNZ), thermo-mechanical affected zone
(TMAZ) and heat affected zone (HAZ). The WNZ exhibits equiaxed fine grains, which are coarsened
after heat treatment. With increased solution temperature, the grain size increases. With increased ag-
ing time, no obvious differences are observed on the coarsened grains. The microhardness of the FSW
joint shows an asymmetric “W” shape and increases to some extent after heat treatment. With increased
aging time, the microhardness of the joints firstly increases and then decreases. For the 7075 aluminum
alloy FSW joint of 6mm thickness, the best heat treatment parameters include the heating temperature
of 490 °C, solution temperature of 120 ‘C and the aging time of 24 h.
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