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A Study on the Sintering of Diamond Composite at
Low Temperature Under Low Pressure and its
Subsequent Conductive PVD Process for a Cutting Tool
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{Abstract)

Generally, high-temperature, high-pressure, high-priced sintering equipment is used
for diamond sintering, and conductivity is a problem for improving the surface
modification of the sintered body. In this study, to improve the efficiency of diamond
sintering, we identified a new process and material that can be sintered at low
temperature, and attempted to develop a composite thin film that can be discharged
by doping boron gas to improve the surface modification of the sintered body.
Sintered bodies were sintered by mixing Si and two diamonds in different particle
sizes based on CIP molding and HIP molding. In CVD deposition, CVD was performed
using WC-Co cemented carbide using CHs and H, gas, and the specimen was made
conductive using boron gas. According to the experimental results of the sintered
body, as the Si content is increased, the Vickers hardness decreases drastically, and
the values of tensile strength, Young's modulus and fracture toughness greatly
increase. Conductive CVD deposited diamond was boron deposited and discharged. As
the amount of boron added increased, the strength of diamond peaks decreased and
crystallinity improved. In addition, considering the release processability, tool life and
adhesion of the deposition surface according to the amount of boron added, the
appropriate amount of boron can be confirmed. Therefore, by solving the method of

1 AEdgty AsAseat, g, A4 1 Dept. of Automotive engineering
E-mail: comchol0@gmail.com 2* Dept. of Automotive engineering
2 AR AEABY, A, BAAA,

E-mail: gsban@knu.ac.kr



SHTAA GBS =2 A2 H1E

18

low temperature sintering and conductivity problem, the possibility of solving the

existing sintering and deposition problem is presented.
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2. Experimental Procedure
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Fig. 1 Schematic of Pressure sintering conditions
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3. Result and Discussion
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Fig. 7 Fractured surface during flexural test
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polycrystalline diamond with different boron
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Table 1. Electrical resistance of various CVD
polycrystalline diamond with different
boron contents

Doping Speaﬁc EDM . Crack
content resistance possibility indentation
(Q-m) diameter(x m)
0 1x10 ¢ |impossible 571
500 | 1x10 4 |Impossible 429
1000 | 1x10 2 |Impossible 384
2200 | 1x10 ! |Impossible 365
4400 |8.3%x10° !|impossible 202
8200 |2.0x10" %| possible 231
13400 [1.9x10" ?| possible 323
27200 [1.8%10" ?| possible 568

e) 13400 ppm

f) 27200 ppm

Fig. 11 SEM microphotograph showing indentation
crack diameter of various CVD diamonds
with different boron contents,
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Fig. 12 Photograph of scribed surfaces in case of
using the CVD diamond wheels of various
boron contents with different cutting
length.

4. Conclusion
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