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ABSTRACT: This article aims to improve the quality of welded joints, determine the appropriate process parameter range of
6061 aluminum alloy friction stir welding. Stirring heads with different shoulder sizes were designed for welding. The tensile
strength and microstructure of the joints were analyzed. Proper shaft shoulder sized and process parameter range were selected
according to the process window established according to the test result. The weld width, metal fluidity, heat-affected zone de-
creased with the decrease of the shaft shoulder size. The bottom of the weld had defect at large welding speed and small stirring
head speed; the strength of welded joints was improved under certain welding parameter range and small diameter shoulder. The
grain structure of the weld nugget was refined, and the degree of material deformation was reduced with the decrease of the shaft
shoulder diameter It can be seen from the process window established that the available process parameter range was the largest
when the shaft shoulder size was 9 mm. A small shoulder diameter can maintain reasonable heat input and improve strength of
welded joints even if at low welding speed and high rotation speed of the stirring head.
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a v=95 mm/min, =750 r/min b v=190 mm/min, »=1180 r/min
¢ v=300 mm/min, =750 r/min d v=300 mm/min, »=1500 r/min
3 15 mm

Fig.3 Cross-section morphology of welded joint with shaft shoulder diameter of 15 mm

a v=95 mm/min, =750 r/min b v=190 mm/min, »=1180 r/min

¢ v=300 mm/min, =750 r/min d v=300 mm/min, =1500 r/min

4 12 mm
Fig.4 Cross-section morphology of welded joint with shaft shoulder diameter of 12 mm

a v=95 mm/min, =750 r/min b v=190 mm/min, =1180 r/min
¢ v=300 mm/min, =750 r/min d v=300 mm/min, ¥=1500 r/min
5 9 mm

Fig.5 Cross-section morphology of welded joint with shaft shoulder diameter of 9 mm
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Fig.6 Tensile strength of joints with different shaft
shoulder sizes

Fig.7 Microstructure of the welding side
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