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Investigation of tribological properties of Zn/ZnO nanocomposite targets

produced by cold spray process
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Keywords Abstract

Cold Spray . The purpose of this study is to produce Zn/ZnO Nanocomposite coatings using cold spray process for sputtering
Zn/ZnO Nanocomposite targets applications. Nanocomposite powders were synthesized with different weight percentages of 25, 50 and 75
Tribological Properties of ZnO nanoparticles using mechanical milling process. The feedstock was sprayed on pure copper substrates using

Adhesion Strength

nitrogen gas at a constant temperature of 150 °C, pressure of 15 bar and the stand-off distance of 35 mm. The

Surface Roughness morphology of composite powders was studied using transmiton electron microscopy; and the wear surface,
microstructure and wear debris were studied using scanning electron microscopy. The effect of different values of
ZnO nanoparticles on the wear behavior, adhesion strength and surface roughness of the coatings were studied. The
coatings are evaluated by scanning electron microscopy, optical microscopy, three - point bending tests, roughness
analysis. The results showed that by increasing the nanoparticles, due to breaking and crushing of powders, as well
as the lack of proper bonding of the ZnO particles to the substrate, the friction coefficient decreases and then
increases with decreasing the surface roughness of the coldsprayed surface, While the adhesion strength, first
increases and then decreases. It was also found that increasing the ceramic particles, change the mechanism of

adhesive wear to abrasive wear.
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Fig. 2 SEM images of nanocomposite powders (a) pure Zn, (b) pure
Zn0, (c) Zn-25%Zn0, (e) Zn-50%2Zn0, (g) Zn-75%2Zn0. (d), (f), (h)
TEM images of nanocomposite powders of (c), (€), (g), respectively.
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Fig. 1 Schematic of cold spray process.
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Fig. 6 Weight loss diagram of cold sprayed coatings.
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