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Tribological Property of Cr—B Coatings Prepared by HIPIMS Technique
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Abstract: To investigate the tribological behavior of Cr—B coatings under different environments (dry, distilled water
and sea water conditions), the Cr—B coatings were deposited by high power impulsed magnetron sputtering technique.
The composition, morphology, microstructure and mechanical properties were analyzed, and the tribological behavior of
Cr—B coatings under different environments was mainly investigated. The results show that the deposited binary Cr-B
coating exhibits a preferred (101) —texture with boron deficiency (B/Cr atom ratio is about 1. 8), the hardness and elastic
modulus were (26. 941.0) GPa and (306. 746.0) GPa, respectively. The coating under the dry environment displays a
high coefficient of friction of 0. 75 and wear rate due to the wear debris in the wear track that lead to serious abrasive
wear. However, under the distilled water and sea water environments, the coating shows a relatively low friction coeffi-
cient of 0. 26 in distilled water and 0. 22 in sea water because of the formed boundary lubrication. Meanwhile, the wear
mechanism under the distilled water environment is abrasive wear, while under the sea water condition, it attributes to

the synergistic effect of abrasive wear and corrosion wear.
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Fig. 7 Morphologies of wear track on the Cr—B coating in dry, sea water and distilled water conditions
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