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[ABSTRACT] Based on the finite element software ABAQUS, temperature ficlds of TC4 titanium alloy with the thickness

of 6mm during traditional and stationary shoulder friction stir welding are investigated by numerical simulation. The results

show that stationary shoulder friction stir welding has a smaller high temperature zone and a bigger temperature gradient

in the forward direction of the welding compared to conventional friction stir welding. The temperature distribution in the

thickness direction appears to be “cylindrical”, which means the difference between upper and lower surface is smaller

compared to traditional friction stir welding. Stationary shoulder friction stir welding owns better overlapping thermal cy-

cling curves on the top and bottom surfaces.
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Fig.4 Temperature field distributions of traditional FSW and
SSFSW during welding process
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Fig.6 Temperature curves of unique point on top and bottom
surface of traditional FSW and SSFSW during welding
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