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Experimental Study on Typical Macroscopic Defects of 7050 High Strength Aluminum
Alloy Friction Stir Welding
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ABSTRACT: This paper aims to study the stroke rule of tunnel defect and incomplete welding of 7050 high strength
aluminum alloy friction stir welding and their influences on the joint property. The defects of friction stir welding tunnel
and incomplete welding were obtained by means of prefabricating gap and changing the length of probe. The defect and
performance of joint were analyzed through metallographic analysis and mechanical property test. The results showed that,
compared with tunnel defects, lack of penetration had a greater impact on the joint performance; and the amount of pres-
sure had an important impact on the tunnel and lack of penetration defects. When the plate thickness was 5 mm and the
length of probe was less than 4.8 mm, lack of penetration defects would have a significant impact on the joint performance.
The results show that the length of stirring needle and the amount of pressing should be strictly controlled to avoid the in-
fluence of root defect on joint performance.
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Fig.1 Friction stir welding specimen of 7050-T7451 with different butt clearance
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Tab.1 Joint performance with different prefabricated
clearance
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2 7050-T7451

Tab.2 Performance of joints with different positions of
7050-T7451 trapezoidal clearance
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4 452 300 7.5
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Fig.3 Lack of penetration at the root of friction stir welding
with different prefabricated clearance 100k
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Fig.4 FSW specimen for 7050-T7451 trapezoidal clearance
and test location of mechanical property
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Fig.5 Tensile strength curve of trapezoidal clearance joints
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Fig.6 Macro morphologies of cross sections at different positions of 7050-T7451 trapezoid clearance
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Fig.7 Channel defects at positions 4% and 5*
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Fig.8 Lack of penetration in different clearance of 7050-T7451 trapezoid tunnel defect
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Fig.9 7050-T7451 FSW specimens with lack of penetration
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Fig.10 Morphologies of joints with different lack of penetration
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Fig.11 Macro profiles after increasing the lunge depth
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Tab.3 Mechanical properties of 7050-T7451 welded joints
with different probe lengths
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Fig.12 Relation curve between the strength of 7050-T7451
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joints and the lengths of probe
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Tab.4 Influence of different lunge depths on the strength

of friction stir welded joint
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Fig.13 Tunnel defect of friction stir welded joint with 4.8 mm
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Fig.14 Tunnel defect of friction stir welded joint with 4.9 mm
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