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Friciton stir welding of type 304 stainless steel
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ABSTRACT The butt and lap configurational friction stir welding of type 304 stainless steel was
conducted in this study. The sound joints were obtained by WC tool. As the welding distance
increased, tool deformation gradually increased at the pin edge. The discoloration by oxidation
was observed at the top surface of the joint, a sufficient heat-input was required to avoid the
welding defect owing to the lack of stirring at the welding start point. Very fine grains were
observed in the stir zone, and the grain coarsening was not observed in the heat affected zone.
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Table 1. Chemical composition of STS304 alloy
used in this study
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Elements C Si Mn Ni Cr Fe

wt% | 0.051] 0.55 | 1.08 | 8.06 | 18.27 | Bal.
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Table 2. Experimental Conditions
Variable Range
Tool to work piece (%) 2
Tool rotating speed (rpm) 800
Pin inserting depth (mm) 1
Plate travel speed (mm/min.) 87
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Fig. 1 Tool deformation with welding distance;
a) before welding and b) after 720mm welding

Fig. 2 External shape of lap joint after

FSW; a) top surface, b) ending point, c)
start point and d) rear surface.
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Fig. 3 Microstructures of each weld zone in
the STS304 lap-FSW joint; a) cross-section,
b) base metal, ¢) stir zone, d) kissing bond
in the SZ and e) TMAZ and HAZ
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