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Investigation of Microstructure and Mechanical Behavior of Al/SIC/CNT Surface
Composite Fabricated by Friction Stir Processing
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Abstract

Friction Stir Processing (FSP) can improve surface properties such as abrasion resistance, hardness, strength
and formability without affecting the bulk properties of the material. In this study, surface nanocomposites were
fabricated using Silicon Carbide (SiC) micro- and nano-size particles and carbon nanotubes (CNT) on 6061
aluminum substrate by the FSP method. The microstructure, hardness and abrasion resistance of nanocomposite
samples were studied. The results showed that the specimen containing of nano SiC had a more finer and
homogenous distribution in the composite compared to specimen subjected to FSP without reinforcement. The
results of the hardness test showed that performing FSP operation and adding reinforcing particles increased the
hardness of the sample compared with the unreinforced sample. Moreover, the highest hardness rate was related
to the sample containing SiC nanoparticles, which showed 185% improvement in comparison with the
unreinforced sample. Furthermore, performing the FSP operation without adding reinforcing particles resulted
in a 43% increase in hardness compared with the sample that had not gone through that operation. The highest
abrasion resistance and the lowest coefficient of friction belonged to the sample containing SiC nanoparticles
and CNT nanotubes, which indicated 81% lower weight loss than the unreinforced sample.

Keywords: Al6061; Silicon Carbide; Carbon Nanotube; Friction Stir Processing.
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