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Abstract In this study, the effect of the friction stir welding (FSW) was compared with that of the gas tungsten arc
welding (GTAW) on the microstructure and microhardness of Cu-Ni alloy weldment. The weldment of 10 mm thickness
was fabricated by FSW and GTAW, respectively. Both weldments were compared with each other by optical microstruc-
ture, microhardness test and grain size measurement. Results of this study suggest that the microhardness decreased
from the base metal (BM) to the heat affected zone (HAZ) and increased at fusion zone (FZ) of GTAW and stir zone
(SZ) of FSW. the minimum Hv value of both weldment was obtained at HAZ, respectively, which represents the soft-
ening zone, whereas Hv value of FSW weldment was little higher than that of GTAW weldment. These phenomena can
be explained by the grain size difference between HAZs of each weldment. Grain size was increased at the HAZ during
FSW and GTAW. Because FSW is a solid-state joining process obtaining the lower heat-input generated by rotating
shoulder than heat generated in the arc of GTAW.
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Table 1. Chemical composition and mechanical properties of wrought CuNi 90/10(3]

Elements Cu Ni Mn Fe Pb

Zn Others T.S (MPa) Y.S (MPa) E.L (%)

Wt(%) Bal. 9-11 1.0 1.0-1.8 0.05

1.0 0.5 338 125 20

Fig. 1. Comparison of bead appearance and cross section of (a) GTAW and (b) FSW.
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Fig. 2. Illustration for weld distortion of (a) GTAW and (b)
FSW.
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Fig. 3. Comparison for weld distortion of GTAW and FSW
specimens.
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Fig. 4. Micro-vickers hardness of GTAW and FSW.
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Fig. 5. (a) OM images of the GTAWed specimens cross section, magnified OM images : (b) base metal, (¢) HAZ, (d) Hvmin HAZ

and (e) Fusion zone.

Fig. 6. (a) OM images of the FSWed specimens cross section, magnified OM images : (b) base metal, (c) Hvmin HAZ, (d) TMAZ

and (e) Stir zone.
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Fig. 7. Hall-petch Relationship between grain size and hardness.
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