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Abstract: In present study, the Ni—W nanocrystalline coating was prepared on the surface of Cu sub-
strate by direct current electrodeposition. The effect of current density, pH value and temperature on the
phase structure and mechanical properties of the coating were studied. The results show that the tungsten
concentration and the micro-hardness of the coating increase with the increase of current density and tem-
perature. At the same time, heat treatment in vacuum was carried out on the electrodeposited films at dif-

ferent temperatures, and the influence of heat treatment temperature on the grain size and hardness of
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the Ni—1.3%W and Ni—29%W alloy coatings was studied. It is found that the increase of the tungsten

concentration significantly inhibits the grain coarsening process. Under the effect of solid solution

strengthening, the micro-hardness of Ni—29%W before heat treatment is significantly higher than that of

Ni—1.3%W. After heat treatment at 200 °C, the microhardness of the Ni—1.3%W alloy increases signifi-

cantly, which is higher than that of Ni—29%W. This is probably due to the diffusion and segregation of

tungsten in the solid solution of nickel, leading to the pinning of grain boundaries. The microhardness

starts to decrease at high temperature, which is due to the coarsening of the grain size.

Keywords: electrodeposition; Ni-W nanocrystalline; heat treatment; grain size ; microhardness
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