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Application of All Friction Stir Welding Technology on the Launch Vehicle Tank
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Abstract Friction stir welding technology has become the manufacturing trend of launch vehicle aluminum tank
due to the characteristics of less weld defects, small welding deformation, high joint performance, and so on. This pa-
per analyzes the rocket tank structure composition and the main weld structure characteristics, and systematically stud-
ied all the key technologies used to realize the all-friction-stir-welded tank manufacturing, including conventional fric-
tion stir welding technology, phased array ultrasonic inspection technology and repair welding technology. The results
of this paper has been gradually applied to the longitudinal weld, the main weld of the dome, and the circumferential
weld of the launch vehicle tank.
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Fig.1 Application of friction stir welding technology in the American aerospace products
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Fig.2 Schematic diagram for the structure and main seam of the launch vehicle tank
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Tab.1 Mechanical properties of the joint with the

different friction stir tools
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Fig.12  Sectional morphologies of weld seam for simulation of retractable FSW technology
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Tab.2 Repair welding schemes for the different

defects of the tank welds
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properties of the joint
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