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Micro Friction Stir Welding Technology Research of Aluminum/Copper
Ultra Thin Plate With Zero Tile Angle

LI Ying, ZHAO Huihui, ZHANG Dan, XU Kui, YIN Yuhuan
(Shanghai Aerospace Equipments Manufacturer, Shanghai 200245, China)

[ABSTRACT]

2mm thickness, was welded in the micro friction stir welding process with zero tile angle. Meanwhile, the characterizations

The overlap joint, consisting of 6061 aluminum alloy which is 0.5mm thickness and T2 copper which is

of welding process were studied by analyzing the materials selection of welding tool, weld quality and mechanical proper-
ties. Result showed that comparing to hot work die steel, welding tool made of high-speed tool steel had a longer working
life. As for the overlap joint of aluminum and copper, an excellent weld shape can be acquired through micro friction stir
welding with zero tile angle, moreover, the process window was wide, the mechanical properties of the joint are excellent,
and its load bearing capacity can be over 95% of that of the 6061 aluminum alloy. However when the welding speed was
200mm/min and the spindle speed over 25000r/min, the grooves defect appeared on the weld.
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Influence of SPS Temperature on Microstructure and Shear Strength of
Copper/Nickel Powder/304 Stainless Steel Joints

TANG Qian, WU Shiwen, ZHAO Weikang, XIA Lihong, ZHANG Fuqin
(Key Laboratory of Lightweight, High Strength Structural Materials, Central South University, Changsha 410083, China)

[ABSTRACT] Copper/304 stainless steel joints with nickel powder were prepared by spark plasma sintering (SPS). The
influence of welding temperature on the microstructure and mechanical properties of the joint was studied. Copper and
304 stainless steel can be welded by using nickel powder as inter-layer. Cu/Ni diffusion layer and Ni/SS304 diffusion layer
formed at the joint interface because of the elemental inter-diffusion. The results showed that the diffusion of copper in
nickel is greater than that in stainless steel, and the thickness of Cu/Ni diffusion layer is larger than that of Ni/SS304 diffu-
sion layer. When the welding pressure was 10MPa and the welding temperature was 900°C, copper/304 stainless steel joint
has the best shear strength of 98MPa. Shear fracture morphology shows that copper/304 stainless steel joint has plasticity
and its fracture morphology was dimple, and the copper/stainless steel joint breaks at the middle of the nickel inter-layer
due to its low adhesive strength. The joint strength was limited by the strength of the nickel inter-layer.

Keywords: Spark plasma sintering (SPS); Copper; 304 stainless steel; Diffusion welding; Interface microstructure; Shear
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