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Influences of post-weld Heat Treatment T6 of Friction Stir Welding Aluminum Semi-Solid Metal 6061
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Abstract

The objective of this research is to
investigate the effect of parameters on the
macrostructure, the microstructure and the
mechanical properties of post heat treatment
friction stir welded butt joints of aluminum alloy
sheets Semi-Solid Metal (SSM) 6061. The
cylindrical pin was used as the welding tool.
Friction stir welded within conditions of different
tool rotation speed (710, 1000 and 1400 rpm)
and welding speed (80, 112 and 160 mm/min).
Heat treatment T6 is solution treatment
temperature at 530 °C for 1 hours quenching in
water and followed by artificial aging at 185 °C
for 6 hours. The rotation speed, welding speed
and post heat treatment have a direct weld with

the structure and mechanical properties of the



weld. The results revealed that metallurgy
structure of stir zone is smaller grain than base
metal both advancing side and retreating side
which occurred the cracks in welding zone.
Furthermore, maximum average tensile strength
of 177.53 MPa found at tool rotation speed 1400
rom, welding speed 80 mm/min, whereas the
maximum average hardness of 117.63 Hv found
at tool rotation speed 710 rpm, and welding

speed 80 mm/min.

Keywords: Friction Stir Welding, Aluminum Cast
Semi Solid Metal 6061 (SSM 6061),
Post Weld Heat Treatment T6
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Tensile Test of FSW

Joint Efficiency = (1)
Tensile Test of Base Metal
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Joint Joint
Rotation Welding Tensile
Elongation | Efficiency | Efficiency
Speed Speed Strength
(%) (Base) (Base
(rpm) (mm/min) (MPa)
(%) T6) (%)
80 133.85 2.49 81.62 50.73
710 112 133.43 3.89 81.36 50.57
160 141.70 3.36 86.40 53.70
80 133.50 2.89 81.40 50.59
1000 12 137.07 5.71 83.58 51.94
160 138.73 2.56 84.59 52.58
80 177.53 3.53 108.25 67.28
1400 112 153.67 1.98 93.29 58.23
160 147.07 3.99 89.67 55.73
Base 164.00 3.90
Base T6 263.87 2.51
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