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Study on The FSW Process of A356-T6/6061-T6 Dissimilar Aluminum Alloy

SUN Jiayao'” LIU Rangxian HU Liangjun’ YUAN Jiang CHEN Shengqian'”
(1 School of mechanical and electrical engineering, Central South University ,Changsha 410083)
(2 Zhangjiajie Institute of Aeronautical Engineering,Zhangjiajie 427000 )

Abstract The friction stir welding process of 6 mm A356-T6 and 6061 -T6 dissimilar aluminum alloy were
study. And the joint organization and performance affects on welding speed and base metal position were investigated
by using OM, SEM, universal tensile testing and micro hardness testing . The results show that no obvious defects and
good appearance dissimilar aluminum joints could be acquire when the rotational speed of 1 000 r/min, welding speed
about 100 to 400 mm/min were used. The material migration increased with welding speed decreasing, and A356 —T6
aluminum which located in advancing side was beneficial to transport materials. The joint consisted of nugget zone,
thermal mechanical affected zone and heat affected zone ,which are typical characterized organizations in FSW joints.
The grain of weld nugget refined from surface to the bottom gradually. The tensile properties of the joints were in-
creased with the welding speed increases. A356 alloy in the advancing side could be obtain higher strength joints at
low welding speed, while higher strength were obtained at higher welding speed when 6061 in the advancing side.
However, the yield strength and elongation of joint when A356 located in advancing side were higher than 6061 located
in the advancing side. The fracture location of joints located in the heat affected zone of A356 side regardless of which
base metal located in advancing side, and had nothing to the base metal location. And the hardness test exhibited that
fracture location of joints correspond to the zone of the lowest hardness value.

Key words A356-T6/6061-T6, Dissimilar aluminum alloy, Base metal location, Welding speed
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Tab.1 Chemical composition of testing materials wt%
Material Si Mg Fe Cu Mn Cr Zn Ti Others Al
A356 7.22 0.39 0.23 0.0043 0. 0086 0.016 0.0025 0.03 <0.15 Bal.
6061 0.55 0.92 0.40 0.20 0.0061 0.21 0.0070 0.014 <0.15 Bal.
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Tab.2 Mechanical properties of testing materials

tensile strength yield strength elongation
material HV
/MPa /MPa /%
A356-T6 295 265 8.0 82
6061-T6 340 315 13.5 100
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Fig. 1 Surface morphology of joint
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Fig.3  Section morphology of joint under 6061 placing AS and different welding speeds
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Fig.2  Section morphology of joint under A356 placing AS and different welding speeds
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