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Bl1 Ni60 H &S Ao Cu kK5
Fig.1 Morphologies of Ni60 self-fluxing alloy (a) and Cu (b)

powders
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Fig.2 SEM images of induction remelting coatings with different Cu contents: (a) 5%, (b) 10%, (c) 15%, and (d) 20%
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Fig.3 EDS mappings of directional structure coating with Cu content of 15%
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Fig.4 XRD patterns of directional structure coatings with different Cu contents: (a) 5%, (b) 10%, (c) 15%, and (d) 20%
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Fig.8 Wear (a~d) and wear debris (a2~d2) morphologies and two-dimensional morphologies of wear marks (al~dl) for directional
structure coatings with different Cu contents: (a~a2) 5%, (b~b2) 10%, (c~c2) 15%, and (d~d2) 20%
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Effect of Cu Content on Microstructure and Tribological Properties of Ni-Based
Directional Structure Alloy Coatings

Yang Xiaotian', Zhou Jun', Wang Xinhua®, Wei Hengli', Zeng Rong", Yang Qiangbin?, Li Wensheng*
(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou University of Technology,
Lanzhou 730050, China)
(2. Chongging Key Laboratory of Environmental Materials and Remediation Technology, College of Chemistry and Environmental
Engineering, Chongging University of Arts and Science, Chongging 402160, China)

Abstract: The Cu-added Ni60/Cu directional structure composite coating was prepared by flame spraying+induction remelting+forced
cooling composite technology. The effects of Cu content on the microstructure, phase evolution, microhardness and friction and wear
properties of Ni60/Cu oriented structure coating were studied. The results show that the Cu element diffuses continuously into the grain
during the formation of the directional structure coating, resulting in a continuous decrease in the hardness of the coating as the Cu content
increases. The content of Cu has an important influence on the microstructure of the coating. When the Cu content is 15%, the directional
structure of the coating shows a growth characteristic perpendicular to the interface, and the microstructure is fine and regular. The coating
is mainly abrasive wear, which shows the lowest friction coefficient and the lowest wear rate, and gives full play to the friction reducing
effect caused by Cu element when the Cu content is 15%. However, the excessive addition of Cu makes the wear resistance of the coating
worse.

Key words: directional structure coating; Cu addition; microstructure; friction and wear performance
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