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Table 1 Chemical compositions of 5A06 and 2219

Mass fraction/%
Alloy
Al Si Mg Cu Zn Mn Zr Fe Ti
5SA06 Bal. 0.4 5.8-6.8 0.10 0.2 0.5-0.8 - 0.4 0.02-0.1
2219 Bal. 0.2 0.02 5.8-6.8 0.1 0.2-0.4 0.1-0.25 0.3 0.02-0.1
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Fig.1 Schematic diagram of welding tools and corresponding
welding process: (a) Tools used in experiment; (b) Preheating;
(c) Stirring; (d) Refilling; (¢) Ending
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Fig. 2 Cross-section morphology of typical welding spot (2.4
mm plunge depth)
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Fig. 3 Microstructures of welding spot shown in Fig. 2: (a) Zone 4; (b) Zone B; (¢) Zone C; (d) Zone D
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Fig.4 Bottom morphologies of mixed section at different plunge depths: (a) 2.0 mm; (b) 2.2 mm; (c) 2.4 mm; (d) 2.6 mm
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Fig. 6 Fracture modes of weld spot at different plunge depth: (a) 2.0 mm; (b) 2.2 mm; (c) 2.4 mm; (d) 2.6 mm
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Microstructure and mechanical properties of 5SA06/2219-T6
refill friction spot weld with non-circular pin-plunge mode

LI Song-bin, FENG Xiao-song, WANG Jin, SONG Xue-cheng, CUI Fan

(Shanghai Aerospace Equipments Manufacture Co., Ltd., Shanghai 200245, China)

Abstract: 5A06/2219 aluminum alloy was pin plunge refill friction spot welded using non-circular cross section pin, the
microstructure and tensile property of the joint were discussed. The results show that the special materials flow in
welding spot makes upper and lower plates materials mixed in a multi-layer structure, and forms a residual area of upper
plate material. The welding spot eliminates the weak-bonding of vertical interface in traditional sleeve plunge refill
friction spot welding, but causes upper plate material of original lap interface extending into interior of stir zone, and as
the plunge depth increases, makes it a characteristic of Hook defects. The tensile-shear tests show that the fracturing load
of welding spots increases with the increase of plunge depth and the maximum tensile shear is 5.7 kN. It can be
concluded that the cracks start with Hook defects and propagate into stir zone.

Key words: refill friction spot welding; pin plunge; dissimilar aluminum alloys; microstructure; mechanical property
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