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Fig.1 Morphologies of raw materials: (a) Ni-based brazing material, (b) diamond particles, and (¢) dendritic Cu powder
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Table 1 Composition of Ni-based filler metal (wt%)

C Si Cr B Fe Ni

0.06 4.50 12.30 3.10 3.00 Bal.
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Fig.2 SEM image of Cu-coated diamond
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Table 2 Chemical composition of different samples (wt%)

Ni-based ) Cu Cu coated
Sample Diamond .
alloy powder powder diamond
Cl 90 10 - -
C2 84 10 6 -
C3 84 - - 16
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Fig.3 XRD patterns of samples C1 (a) and C3 (b)
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Fig.4 OM images of Ni-based alloy matrix of samples C1 (a), C2 (b), and C3 (c)
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Fig.5 Microstructures at the diamond interface of samples C1 (a), C2 (b), and C3 (c)
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Fig.6 Microstructures of Ni-based alloy matrix of samples C1 (a), C2 (b), and C3 (c)
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Fig.8 Microhardness of Ni-based alloy matrix of samples C1-C3
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Fig.9 Wear mass loss in abrasive wear test of samples C1-C3
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Effect of Cu and Its Coated Diamond Particles on the Microstructure and
Properties of Ni-based Composite Coatings

Sun Huawei', Wu Qilong'*?, Li Yujia’, Sun Zhipeng’, Liu Jianbo®, Zhang Lei*’
(1. State Key Laboratory of High-Performance Novel Welding Materials, China Academy of Machinery Zhengzhou Research Institute of
Mechanical Engineering Co., Ltd, Zhengzhou 450001, China)
(2. Ningbo Intelligent Machine Tool Research Institute Co., Ltd of China National Machinery Institute Group, Ningbo 315700, China)
(3. Ningbo Zhongji Songlan Cutting Tool Technology Co., Ltd, Ningbo 315000, China)

Abstract: Ni-based composite coatings with directly added Cu and Cu-coated diamond were prepared by induction heating technology. The
effects of Cu addition on the microstructure, phase evolution, microhardness and wear properties of Ni-based composite coatings were
investigated. The results show that the direct addition of Cu and the introduction of Cu in the form of Cu-coated diamond in the diamond-nickel-
based composite coatings inhibit the generation of carbides in the nickel alloy matrix, and in the form of Cu-coated diamond, almost no carbides
are observed in the nickel alloy matrix. The average microhardness of the coating with Cu-coated diamond is decreased by 76.7 HV compared to
that of the direct addition of Cu; moreover, the coating shows more excellent wear resistance in the 15-45 min wear stage of the abrasive wear test.

Key words: additive manufacturing; diamond; Ni-based coatings; wear-resistant coating
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