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Reduction in thermal conductivity of diamond, Rt/ %
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Fig 1. Relationship with reduction in thermal conductivity of

diamond with annealing temperature[15]
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Fig 2. Structure of diamond
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Table 1. Properties of metal carbide[27]

Carbide Boron |Molybdenum| Titanium | Chromium | Tungsten
Propertie carbide carbide carbide carbide carbide
Melting point

() 2723 2793 2903 2168 3049
Thermal
conductivity 28 24 17721 197189 297121
(W/m * K)
Density
5 2.5 9.18 4938 6.68 17.34
(g/cm®)
Vickers
2940 1500 3200 1300 2400
hardness
Thermal
expansion 6 5.76 77 11.7 6.9
(10°% K
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Fig 5. SEM image of diamond powder
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Fig 9. XRD patterns by temperatures at (a) 900 C-60 min., (b)
800 C-60 min., (c) 700 CT-60 min. (Cr coated diamond in
KCI1-CaCl; molten salts)
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Fig 10. XRD patterns by heat treatment time at 800 C (a) 60
min., (b) 30 min., (¢) 15 min. (Cr coated diamond in KCl-CaCl;

molten salts)
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Fig 11. XRD patterns by heat treatment time at 900 C (a) 60
min., (b) 30 min., (¢) 15 min. (Cr coated diamond in KCl-CaCl;

molten salts)
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Fig 13. XRD patterns by temperatures (a) 900 C-60 min., (b) 800
€-60 min., (c) 700 T-60 min. (Cr coated diamond in

LiCl-KCI1-CaCl, molten salts)
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Fig 14. XRD patterns by heat treatment time at 800 C (a) 60
min., (b) 30 min., (c) 15 min. (Cr coated diamond in

LiCl-KCI1-CaCl, molten salts)

_26_



| *:Cr,C,
| # : Diamond #
1200

1400 (a) LiCl-KCl-CaCl2 900°C-60 min.
—(b) LiCl-KCl-CaCl2 900 °C-30 min.

(¢) LiCI-KCI-CaCl, 900 °C-15 min.

1000

800

600

400

Intensity (a. u.)

200

60

20 (degree)

Fig 15. XRD patterns by heat treatment time at 900 C (a) 60
min., (b) 30 min., (c) 15 min. (Cr coated diamond in

LiCl-KCI1-CaCl, molten salts)
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Fig 17. XRD patterns of Cr coated diamond in (a) KCl-CaCl; and
(b) LiC1-KCl-CaCl; molten salts
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Fig 18. SEM images of Cr coated diamond in KCl-CaCl, molten
salts at (a) 700 C-60 min., (b) 800 C-15 min., (c) 800 C-30
min., (d) 800 T-60 min.
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Fig 19. SEM images of Cr coated diamond in KCl-CaCl, molten
salts at (a) 900 C-15 min., (b) 900 CT-30 min., (c) 900 C-60 min.
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Fig 20. EDS data of Cr coated diamond in KCIl-CaCl; molten salts
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Fig 21. SEM images of Cr coated diamond in LiCl-KCl-CaCl,
molten salts at (a) 700 C-60 min., (b) 800 C-15 min., (c) 800
C-30 min., (d) 800 T-60 min.
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Fig 22. SEM images of Cr coated diamond in LiCl-KCl-CaCl,
molten salts at (a) 900 C-15 min., (b) 900 C-30 min., (c) 900
C-60 min.
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Fig 23. EDS data of Cr coated diamond in LiCl-KCl-CaCl; molten

salts
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Fig 24. Particle size analysis data of diamond
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Particle size analysis data of Cr coated diamond in

KCIl-CaCls; molten salts at 800 C 15 min.
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Particle size analysis data of Cr coated diamond in

KCI-CaCls; molten salts at 800 C 30 min.
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Particle size analysis data of Cr coated diamond in

KCI-CaCls; molten salts at 800 C 60 min.
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Fig 28. Particle size analysis data of Cr coated diamond in

KCI-CaCl; molten salts at 900 C 15 min.
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Fig 29. Particle size analysis data of Cr coated diamond in

KCI-CaCls; molten salts at 900 C 30 min.
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Particle size analysis data of Cr coated diamond in
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Fig 31. Diameter and thickness Cr coated diamond in KCl-CaCl:

molten salts
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Fig 32. Particle size analysis data of Cr coated diamond in

LiCl-KC1-CaCl; molten salts at 800 C 15 min.
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Fig 33. Particle size analysis data of Cr coated diamond in

LiCl-KC1-CaCl; molten salts at 800 C 30 min.
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Fig 34. Particle size analysis data of Cr coated diamond in

LiCl-KC1-CaCl; molten salts at 800 C 60 min.
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Fig 35. Particle size analysis data of Cr coated diamond in

LiCl-KC1-CaCl; molten salts at 900 C 15 min.
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Fig 36. Particle size analysis data of Cr coated diamond in

LiCl-KC1-CaCl; molten salts at 900 C 30 min.
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Fig 37. Particle size analysis data of Cr coated diamond in

LiCl-KC1-CaCl; molten salts at 900 C 60 min.
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Fig 39. DTA data (a) KCl1-CaCl, salts, (b) KCI-CaCl,+Cr, (c)
KCI-CaClz+Cr+diamond
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Fig 41. Reaction rate constants of Cr7;Cs coating in KCl-CaCl,
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A study of chromium carbide film coating on diamond using molten salt
method.

Young Woo Jeong

Department of LED Convergence Engineering, Spedalized Graduate School Sdence

& Technology Convergence,
Pukyong National University

Abstract

Diamond has high hardness and thermal conductivity, and the diamond
compacts are used as grinding wheels, cutting tools, and heat sinks of
electronic devices. There are several methods to improve interfacial bonding
between diamond and metal matrix. The most effective method is to modify
the surface of diamond particles with coatings, which can protect the diamond
particles from graphitization at high temperature and promote the interfacial
bonding without deteriorating the thermal conductivity of the metal matrix. So
far, carbide forming elements such as Ti, Si, Cr, W, and Mo were coated on
diamond particles to improve the wettability. In this study, The coating of
diamond particle with a chromium carbide layer has been investigated. on
heating at 8007900 C of diamond and chromium powders in molten salts of
LiCl, KCl, CaCl,, the diamond was coated with Cr;Cs. The surface of diamond
powders was analyzed using X-ray diffraction and SEM. The average
thickness of Cr;Cs coating layers was calculated from the result of a particle
size analysis. By using molten salt method, the Cr;Cs coating layer was

uniformly formed on the diamond particles, at a relatively low temperature, at
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which the graphitization of diamond could be avoid. The coated later was
thickened with the increase of heating temperature up to 900°C. The coating
reaction of diamond particle with chromium carbide was much more rapid in

LiCl-KCl-CaCl; molten salts compared with the molten salts of KCI-CaCls.
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