High temperature tribological properties of surface hybrid Cu-Ni-W composite fabricated via friction stir processing
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Abstract 
In this study, the Friction Stir Processing was used for the production of surface hybrid composites on pure copper to provide a solution for improving wear resistance and reducing adhesion in mechanisms made of pure copper with rotational (cyclical) nature that are also in contact with steel counterpart. To this end, a combination of nickel and tungsten particles with micrometer dimensions and volume percentages of 70vol% Ni + 30vol% W and 40vol% Ni + 60vol% W were used as reinforcement particles in the composites. The SEM images and EDS analysis of the stir zone of produced composite samples for evaluation of the microstructure generated from the process indicated some nickel has remained in agglomerated form in the stir zone of composited samples. Also, in addition to proper distribution in the processed region of the samples, the tungsten particles are also trapped in areas rich in nickel. The pin-on-disc test was also used to assess the resistance to abrasion of generated hybrid metal matrix composites. The test results indicated that with the increase in volume percent of tungsten, the stick-slip phenomenon dramatically decreased in the Cu / Ni / W composite. The SEM images of the worn surfaces among composited samples and counterparts suggested the developing of four wear mechanisms of abrasion, delamination, adhesion, and thermal softening individually or as combined in wear tests at high temperatures.
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Figure 8: SEM images of wear surfaces effect between pins and counterparts of samples, (a, b)
Pin of S1sample, (c, d) Pin of S2 sample, (e, f) Pin of S3 sample, (g, h) counterpart surface.




