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Application of Friction Stir Welding Process to Grain Refinement of Aluminum Alloys
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ABSTRACT Commercially pure 1050 aluminum alloy with ultra-fine grain sizes was produced
by a friction stir process. The maximum temperature in the friction stir processed zone decreased
almost linearly with the tool rotation speed. In the friction stir processed zone, dislocation density
was very low and fine equiaxed grains were observed. The grain size decreased with tool
rotation speed. It is noteworthy that, for 560 rpm, a grain size decreased to even the submicron
level with only the single pass of friction stir process. These fine grains resulted in improvement
in hardness of the friction stir processed zone.
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Fig. 2 Influence of the tool rotation speed on

maximum temperature that the friction stir
processed zone reached during processing.
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Fig. 3
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Fig. 4 TEM micrographs of the friction stir
processed zone; (a) 560rpm, (b) 980rpm and
(c) 1840rpm.
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Fig. 5 Average Vickers microhardness of the
unprocessed and friction stir processed zones.
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