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ABSTRACT: The paper aims to improve the heat input of welding and the mechanical property of joint by studying the
optimum welding process parameters of refill friction stir spot welding (RFSSW). On the basis of traditional friction stir
spot welding heat production and in combination with the specific motion form of the welding tool, the welding heat
production of RESSW was obtained. And then the heat input of RFSSW is also obtained by integrating the heat production
into welding time. The interface hole size and the mechanical properties were measured by under different heat input, and
the effect of heat input on the size and mechanical properties of interface voids was obtained. When other welding pa-
rameters were kept unchanged, with the increase of rotational speed from 2000 r/min to 2300 r/min, the heat input of
welding increased from 54 kJ to 62 kJ, the void area decreased rapidly from 9.3x10* um? to 7.7x10% um?, and the tensile
shear strength of joints increased from 3.2 kN to 7.2 kN. When the rotational speed was further increased to 2600 r/min
and the heat input reached 70.2 kJ, the shrinkage rate and the increase rate of the tensile shear strength of the holes were

slowed down, the size of the holes was eventually reduced to 3.8x103 pm?, and the tensile shear strength is increased to
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8.4 kN. At the same welding duration, the heat input of the joint increases with the increase of the welding speed. Mean-
while, the joint hole area is reduced, and the shearing performance is improved.

KEY WORDS: refill friction stir spot welding; heat input; interface hole; mechanical properties
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Fig.2 Friction heat production diagram sketch of refill friction

stir spot welding
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Fig.3 Diagram sketch of micro-element area of end surface
and side surface of tool
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Fig.8 Holes in welded joints at different rotational speed
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