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Fig. 1 Morphology of original diamond particles
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Fig. 2 Surface morphology of diamond particles after magnetron sputtering: (a) Mo coated diamond particles, and (b) W coated
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diamond particles, (c) local Enlargement of A area, (d) local Enlargement of B area, (¢) EDS surface scan of Mo coated diamond

particles, (f) EDS surface scan of W coated diamond particles
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Fig. 3 Weight change under different heat treatment temperature and atmosphere:(a) Mo coated diamond particles, (b) W coated

diamond particles
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Fig. 4 The surface microstructure changes of Mo coated diamond particles under vacuum atmosphere and different heat treatment
temperature: (a) 900 °C, (b) EDS analysis of strip particles at 900 °C(Point A), (c) 950 °C, (d) EDS surface scan of 950 °C heat

treatment
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Fig. 5 The surface microstructure changes of W-coated diamond particles under vacuum atmosphere and different heat treatment
temperatures: (a) 900 °C, b) 950 °C, ¢) EDSI results at 950 °C, and (d) EDS2 results at 950 °C
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Fig. 6 Changes of surface microstructure of Mo coated diamond particles in Ar atmosphere at different heat treatment temperatures:
(a) 900 °C, (b) EDS analysis at 900 °C, (c) 950 °C, (d) 1000 °C
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Fig. 7 The surface microstructure changes of W-coated diamond particles under Ar atmosphere and different heat treatment
temperatures: (a) 900 °C, (b) EDS analysis at 900 °C (Point A), (c) 950 °C, (d) 1000 °C, (e) EDS analysis at 1000 °C (Point B), (f)
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B 8 ANRISHT &N PR AFM ESi: (a) Zi&NIf, (b) BidEikat Mo, (¢) BEIETRET W, (d) BEISTEST Mo, 1000°C#ukk
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Fig. 8 AFM morphology of diamond particles under different parameters: (a) pure diamond, (b) magnetron sputtering Mo, (c)
magnetron sputtering W, (d) magnetron sputtering Mo, 1000 °C heat treatment, (¢) magnetron sputtering Mo, 950 °C heat treatment
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Fig.9 Coating interface at different stages of Mo coated diamond particles: (a) magnetron sputtering, (b) Ar atmosphere, 1000 °C heat

treatment
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Fig. 10 XRD analysis of Mo coated diamond particles by magnetron sputtering in vacuum environment at different heat treatment

temperatures
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Fig.11 Local Enlargement of XRD analysis for Mo coated diamond particles by magnetron sputtering in vacuum environment at
different heat treatment temperatures
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Fig. 12 XRD analysis of W coated diamond particles by magnetron sputtering in vacuum environment at different heat treatment

temperatures
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Fig. 13 The morphology of different crystal planes of W-coated diamond particles by magnetron sputtering after heat treatment at
900 °C in vacuum: (a) {111} crystal plane, (b) {100} crystal plane
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Fig. 14 XRD analysis of magnetron sputtered Mo coated diamond particles heat treated in Ar atmosphere at different temperatures
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Fig.15 XRD analysis of magnetron sputtered W coated diamond particles heat treated in Ar atmosphere at different temperatures
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Magnetron sputtering coating and heat treatment process of
diamond copper particles

WANG Chang-rui®?, TIAN Wei', HU Jun-shan', LI Bo', LI Peng-cheng', LIN Tie-song”, LIAO Wen-he'

(1. National Key Laboratory of Science and Technology on Helicopter Transmission, Nanjing University of Aeronautics
and Astronautics, Nanjing 210016, China;

2. State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The surface coating and heat treatment of diamond particles can solve the problem of high performance
interface wetting and combination of high thermal conductivity diamond/copper composites. In this paper, the effects of
magnetron sputtering surface coating modified metals Mo and W and different heat treatment processes on the weight,
surface morphology, microstructure and composition of coated diamond particles are studied. The results show that Mo
coating presents wheat grain structure after magnetron sputtering, while W coating has spherical structure; In vacuum
environment, with the increase of heat treatment temperature, the sublimation rate of Mo or W will be accelerated, and
graphitization will occur on the surface of diamond particles when exposed to the environment of heat treatment. After
heat treatment in Ar environment, at 900 °C Mo or W phase still remains, and graphitization occurs when the temperature
rises to 950 °C. However, dense MoCx and WCx phases are formed when the heat treatment temperature is 1000 °C. The
graphitization phenomenon is eliminated and a good heat treatment interface is obtained, which lays a foundation for
obtaining diamond copper composites with good thermal conductivity.

Key words: Diamond/ copper composites; Heat treatment process; Microstructure; Diamond graphite; Phase composition
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