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Friction stir welding process of
aluminum alloy LF6 with copper T1
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Abstract: The butt joint of dissimilar metals, aluminum alloy LF6 and copper T1, was welded with friction stir welding method.
The influence of welding parameters on the microstructure and properties of the joint was investigated. The results show that the ra
tio of the rotation speed of the welding tool to the welding speed, i. e. @/v, is the main factor to control the soundness, mr
crostructures and properties of the weld. Suitable welding parameters can obtain the Al/ Cu welding joint with good weld mr
crostructures and properties. If the sheet is relatively thin, the range of welding parameters obtained that can get better weld quality
is wider. Heavily plastic flow of the weld metal occurs inside the weld during the process. And a kind of intermetallic compound,

Al 392Cug, 108, is formed within the weld because of the cooperation effect of the friction heat and plastic deformation energy of the

metals, and this compound increases the hardness of the local area in the weld.
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Fig. 1 Schematic graph of friction stir welding
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Fig. 2 Appearance of FSW joint of Al/ Cu
(a) —Surface shape of weld;

(b) —Macrostructure of cross section of joint
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Fig. 3 Defects in weld
(a) —Longitudinal crack; (b) —Hole
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Fig. 4 Macrostructure of weld

(a) —Cross section;

(b) —Middle plane parallel to surface
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Fig. 5 Backscattered diffraction

electron image of weld
(a) —Copper side; (b) —Aluminum side
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Table 1 Tensile properties of Al/ Cu FSW joint

Sample Speed of weld/ Tensile Elongation/

No. (mme®min~ ") strength/ MPa %
1* 30 297. 62 3.6
2* 37.5 229. 46 2.0
ki 47.5 238. 82 3.0
4* 60 227.48 2.4

LF6(M) 314 15
Tl 392 6

* : w=1 180 @/ min
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TR AT . B 6 AL, B SkAEEE A T484 T1 AN
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Fig. 6 Microhardness of joint
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