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Friction Stir Welding Technology for Different Aluminum Alloy Ring Parts

MA Jianbo ZHOU Qing LIU Xiwei MA Shuai

(Capital Aerospace Machinery Company Limited, Beijing 100076)

WANG Kai

Abstract In order to assemble and connect the dissimilar aluminum alloy ring parts accurately, a horizontal
friction stir welding tool which can change axial movement into radial expansion was designed. The results show that
the Al-Cu/Al-Mg dissimilar aluminum alloy ring parts can be assembled and connected with high precision and high
quality. The internal quality of the joint meets the requirement of grade I. The tensile strength and elongation of the
joint are higher than 245 MPa and 16% , respectively. Besides, all the joints are broken on the side of Al1-Mg based
aluminum alloy. It can be concluded that the overall performance of the joint is better than that of Al-Mg based alu-
minum alloy. Finally, the engineering problem of welding cracks during the Al-Cu/Al-Mg dissimilar aluminum alloy
welding is solved.

Key words Dissimilar aluminium alloy ring members, Horizontal series tool mechanism, Wedge structure, se-

quence of movement, Friction stir welding
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Fig.1 Diagram of rocket tank internal structure
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Fig.2 A simplified transition joint
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Fig.3 Schematic diagram of mechanism transmission
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Fig.4 Cutaway view of the tool model
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Fig.5 Schematic diagram of the bracing device
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Fig.6 Schematic diagram of block movement
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Fig.7 Wedge diagram
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Fig.9 Support rod shaft block assembly
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Fig. 12 Result of X-ray detection of dissimilar joint
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Al-Cu/Al-Mg dissimilar aluminum alloy joint under different welding parameters and forward positions
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Fig. 13 Ultrasonic phased array detection results of joints
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Fig. 14  Dissimilar joint macroscopic morphology
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Fig. 15 Fracture positions of Al-Cu/Al-Mg dissimilar

aluminum alloy tensile specimen
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Fig. 16  Assembly completed tooling and products
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Fig. 17 Reversible friction stir welding of butt joint of

dissimilar aluminum alloy components
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