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Analysis of Process and Microstructure Characteristics of Aluminum Alloy

Refill Friction Stir Spot Welding
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Abstract  Refill friction stir spot welding test was carried out on 2219+5A06 aluminum alloy. The effect of
technological parameters such as the rotation speed of the stirring head, the downward pressure—withdrawal speed
and the indentation amount on the mechanical properties of the spot welded joint was studied. Shear tensile
resistance test was carried out on spot welded joints with different parameters. The results show that the rotation
speed of the stirring head and the downward pressure—withdrawal speed have a greater impact on the mechanical
properties of the spot welded joint, the indentation amount has little effect on the mechanical properties. The test
analyzes the microstructure of the spot welded joint, and weld joints can be divided into three parts: NZ (nugget
zone) , VTMAZ (vertical thermomechanical affected zone) and HTMAZ (horizontal thermomechanical affected zone ).
The NZ and VTMAZ are small equiaxed grains, The HTMAZ forms a joint surface parallel to the plate,the VIMAZ

and the hook defect at the root of the solder joint is a weak area of the mechanical properties of the solder joint.
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Tab.1 Main chemical composition of 2219 aluminum alloy
%(w)
Cu Mn Ti Zr Si Fe Al

6.38 0.32 0.064 0.18 0.084 0.18 -
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Tab.2 Main chemical composition of 5A06 aluminum alloy
%(w)

Mg Mn Fe Si Cu Ti Al

5.8~6.8 0.02~0.1 4xht
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Fig.3 Schematic diagram of shear tensile test
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K2 1200 35 22
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Fig. 4 Shear tensile fracture morphology
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Fig. 5 Surface morphologies of solder joints
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Fig. 6 X-ray image of solder joints
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