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Tensile-shear Behavior of Refill Friction Stir Spot Welded Multi-Point Joints

ZOU Yang-fan!, WANG Fei-fan?, LI Wen-ya', YANG Xia-wei!, CHU Qiang', GU Chen?

(1. Shaanxi Key Laboratory of Friction Welding Technologies, State Key Laboratory of Solidification Processing, School
of Materials Science and Engineering, Northwestern Polytechnical University, Xi'an 710072, China;
2. Beijing Institute of Astronautical Systems Engineering, Beijing 100076, China;
3. Capital Aerospace Machinery Co., Ltd., Beijing 100076, China)

ABSTRACT: The paper aims to investigate the influence of the number and distribution of welding spots on the me-
chanical properties of refill friction stir spot welded joints. 2 mm 2219-O and 8§ mm 2219-CS aluminum alloy were se-
lected. A combination of experiment and numerical simulation was used to study the effect of welding spots number (2
points, 3 points and 4 points) and their distribution on the mechanical properties and the stress distribution under the shear
test. The results showed that the multi-point joint was well formed, without flash and burr. With the increase of welding
spots, the mechanical property of joints was improved gradually. When more welding spots were distributed on the
stressed side of the upper plate, the joint strength was higher. The simulation results show that in tensile —shear test, the
welding joints near the stressed side of the upper plate bear the larger force. When there is only one welding spot on the
stressed side, the stress concentration near the welding spot is obvious. However, when there are two solder joints parallel
to the stressed side, the joint stress distribution is more uniform. Therefore, when there are 4 solder joints and the distri-
bution is quadrilateral, the mechanical properties of joints are higher.
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Fig.1 The process of RFSSW: preheating, plunging, refilling,
retracting
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Fig.2 Schematic diagram of welding spots distribution
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Fig.3 Schematic diagram of tensile-shear test
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1 2219

Tab.1 Main chemical compositions of 2219 aluminum alloy
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Fig.4 Tensile-shear

model of RFSSW joints
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Fig.5 Mesh generation of tensile-shear model
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Fig.6 Surface morphology of the joints
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Fig.7 Tensile-shear fracture morphology of the joints
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Fig.8 Variation trend of mechanical properties of
multi-point joint
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Fig.9 Tensile-shear simulation results of two-point joint
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Fig.10 Tensile-shear simulation results of three-point joint
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Fig.11 Tensile-shear simulation results of four-point joint
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