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Fig.1 Morphology (a) and EDS composition analysis of zone A in Fig.1a (b) for Ni-based brazing filler metal powder
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Fig.3 Schematic diagram of wear test
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Fig.4 Surface morphologies of diamond/Ni-based composite coatings (a—b) and 3D morphologies of alloy area (c—d) before (a, ¢) and after (b, d)

laser remelting
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Fig.5 SEM images of diamond/Ni-based composite coatings before (a—b) and after (c—d) laser remelting: (a, ¢) BSE and (b, d) SEI
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Fig.6 XRD patterns of diamond/Ni-based coatings before and after

laser remelting
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Fig.7 Elemental distribution of induction brazed diamond/Ni-based composite coating: (a) morphology; (b) Cr, (c) C, (d) Fe, (e) Ni, and (f) Si
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Fig. 8 Elemental distribution of laser remelted diamond/Ni-based composite coating: (a) morphology; (b) Cr, (c) C, (d) Fe, (e) Ni, and (f) Si
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Fig. 9 Microhardness of diamond/Ni-baed composite coating before

and after laser remeling
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Fig. 10 Abrasive wear mass loss of diamond/Ni-baed composite

coating before and after laser remelting
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Fig.11 Surface morphologies after abrasive wear of diamond/Ni-baed

composite coating before (a) and after (b) laser remelting
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Fig.12 Failure diagram of abrasive wear of coatings
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Effect of Laser Remelting on Microstructure and Properties of Diamond/Ni-Based
Composite Coatings

Wu Qilong"*’, ZhaoHongwei *, Zhang Lei’, Sun Zhipeng’, Li Yujia’, Cheng Zhan', Yuan Shicheng’
(1. Ningbo Intelligent Machine Tool Research Institute Co. , Ltd. of China National Machinery Institute Group, Ningbo 315700, China)
(2. School of Mechanical and Aerospace Engineering, Jilin University, Changchun 130025, China)
(3. Ningbo Zhongji Songlan Cutting Tool Technology Co. , Ltd, Ningbo 315000, China)
(4. State Key Laboratory of Advanced Brazing Filler Metals and Technology, Zhengzhou Research Institute of Mechanical Engineering ,
Zhengzhou 450001, China)

Abstract: To investigate the effect of laser remelting on the microstructure and properties of diamond/Ni-based composite coatings, diamond/Ni-
based composite coatings were prepared on the surface of Q235 by induction heating. The macroscopic morphology, microstructure, elemental
distribution and mechanical properties of the coatings before and after laser remelting were analyzed by ultra-deep field microscope, laser
confocal microscope, scanning electron microscope, energy spectrometer, X-ray diffractometer, hardness tester and abrasive wear tester. The
results show that after laser remelting, the number of exposed diamonds on the surface decreases and the average roughness of the surface of the
composite coating decreases from 5.58 um to 4.88 pm. The number of hole defects in the microstructure is significantly reduced, and the carbide
in the microstructure aggregates and grows up, while the enrichment degree of Cr element increases around the diamond; there is no significant
change in the microhardness of the brazing alloy and the abrasion-resistant properties of the coating.
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