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Abstract: A series of CNTs/Al composites were fabricated with friction stir processing(FSP) to inves-
tigate the effects of pin shape on the homogeneity of CNTs distribution in the composites. The results
show that the paths and degree of the plasticized material flow are influenced by the pin shape, resul-
ting in the variation of the macrographs of composites and homogeneity of CNTs distribution. Com-
pared with cylindrical pin, a higher temperature of the metal around the conical pin promotes the for-
mation of extruded zone more easily, and the effect of suction-extrusion on the plastic materials
around pin is stronger. Therefore, the area of the central zone is expanded and the homogeneity of
CNTs distribution in this zone is improved. Since double material flow paths are formed in the thick-
ness direction of the plate and the extrusion zones are overlapped during friction stir processing, the
mixing extent of the materials fabricated by the double threaded cylindrical pin is enhanced, resulting
in homogeneous distribution of CNTs within the central zone.
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Fig. 1 Macroscopic appearances of the composites cross-sections

produced by different shapes of pins
(a)cylindrical; (b) conical; (¢) double threaded cylindrical pin
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Fig. 2 Relative work function of the center of composites
fabricated by different shapes pins

(a)cylindrical; (b) conical ; (¢) double threaded cylindrical
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Fig. 4 Model drawing of plasticity material of
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