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Effect of Milling Angle on Welding Quality of Friction Stir Welding Seam for

Tank Dome Cover

ZHAO Gang LIU Xusheng LU Min LIU Zhaohui XIE Dong
(Capital Aerospace Machinery Co. LTD. , Beijing 100076)

Abstract Combined with ultrasonic phased array, metallographic observation and mechanical test analysis
technology, the influence of welding gap caused by different milling angles on the welding quality and mechanical properties
of friction stir welding seam on tank dome cover was studied. The results show that when the welding gap caused by the
difference of milling angle is greater than 1. 30 mm, there are void volume defects in the weld. The larger the welding
gap is, the more serious the defect is. The existence of welding gap reduces the density of the weld and the elongation of
the weld. When the welding gap is greater than 1. 30 mm, the tensile strength of the weld decreases greatly.
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Fig. 1 Schematic diagram of milling angle of welding edge of
top cover
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Fig.2 Schematic diagram of assembly clearance caused by

milling angle difference between top cover and ring
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Fig. 3 Schematic diagram of plate assembly relationship with

different milling angles
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Tab.2 Sample number and maximum gap value
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Fig. 4 Ultrasonic phased array test results of FSW welds of

sample with different milling angles
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Fig. 5 Metallography of 1*sample
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Fig. 6 Metallography of 2" sample
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Fig. 7 Metallography of 3* 4% 5% 0" sample
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Tab.3 Mechanical properties of different samples
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Fig. 8 Scanning image of tensile fracture of 0*sample
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Fig. 9  Scanning image of tensile fracture of 1* sample
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