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Table 3 GTA welding conditions.

Welding current (A) 50
Welding speed (mm/s) 0.42~3.33
Torch angle (deg.) 5

Arc length (mm) 1.5
Gas flow rate (I/min) 25
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Fig.2 Measurement result of surface bead
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Fig.3 Hardness distributions of FSW
by 200rpm.
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Fig. 4 Hardness distributions of GTA welds.
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Fig.7 Microstructure of SPGC by FSW.
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Fig. 8 Hardness distributions and microstructure

of high carbon steel by FSW.
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