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Table 1 Chemical composition of 7475 aluminum alloy (/%)
Si  Fe Cu Mn Mg Cr Ni  Zn Al

0.1 0.12 1.2~1.9 0.06 1.9~2.6 0.18~0.25 - 5.2~6.2 Bal.
80 mm
Q 30 mm
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Fig.2 RFSSW welding sample
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Table 2 Experimental scheme of process parameters

Process Depth of Spinning speed, Movement rate,
Parameter No. depression, p/mm  /r'min’' v/mm-s”™
1 2 1500 1
2 2.5 1500 1
3 3 1500 1
4 3 1500 1
5 3 2000 1
6 3 2500 1
7 3 1500 0.5
8 3 1500 0.75
9 3 1500 1
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Fig.3 Surface and ring groove defects of RFSSW joints: (a) a ring groove on welding joint, (b) no ring groove on welding joint, and

(c) ring groove defect
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Fig.4 RFFSW cross-section microstructures: (a) weld cross section, (b) BM, (¢) HAZ, (d) TMAZ, and (e, f) SZ
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K5 ARTESHAAET M Hook §tk
Fig.5 Hook defects under different process parameters: (a) 2 mm depth of depression, (b) 2.5 mm depth of depression, (¢) 3 mm depth of

depression; (d) 1500 r/min spinning speed, (¢) 2000 r/min spinning speed, (f) 2500 r/min spinning speed; (g) 0.5 mm/s movement

rate, (h) 0.75 mm/s movement rate, and (i) Imm/s movement rate
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Fig.6 Holes (a) and not-bonded defects (b)
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Fig.7 Distribution of joint hardness varing with stirring sleeve depth (a), welding tool rotation speed (b), and mixing sleeve

movement rate (c)
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Fig.8 Tensile shear load under different process parameters: (a) welding tool rotation speed, (b) stirring sleeve depth,

and (c) mixing sleeve movement rate
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Fig.9 Joint fracture mode: (a) shear fracture and (b) tensile-shear

mixed fracture
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Microstructure and Mechanical Properties of Refill Friction
Stir Spot Welded 7475 Aluminum Alloy Joints

Lu Zhenyang, Gong Wentao, Chen Shujun, Yuan Tao, Li Xiaoxu
(Beijing University of Technology, Beijing 100124, China)

Abstract: The 7475 aluminum alloy backfill friction stir spot welding (FSSW) was studied. Firstly, the 2 mm 7475 aluminum alloy was welded
by different process parameters, then the surface and cross section of the joint were observed, and the hardness and tensile shear test of the sample
were carried out. The results show that the joint can be divided into four parts according to the weld microstructure, and the grain size of different
parts is different. Hook, holes and unjointed microstructures due to poor fluidity of the material are found in the microstructure. At the same time,
the hardness of the base metal zone and stirring zone is significantly higher than that of the heat affected zone and the thermo-mechanically
affected zone; in addition, the highest hardness and tensile shear strength of the joint vary with welding tool rotation speed and the depth of the
sleeve. However, the effect of the stirring sleeve movement rate on the mechanical properties of the solder joint is not obvious.

Key words: refilled FSSW welding; microstructure; technological parameter; fracture mode
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