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Deposition of ZrC Coating on Cemented Carbide Tools
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ABSTRACT ZrC coating was deposited on cemented carbide tools by chemical vapor deposition in which Zr was sup-
plied by ZrCl, gas generated directly from in situ halogenation reaction. The thickness uniformity, deposition rate, mi-
crostructure and texture orientation of the ZrC coating deposited and grew on different substrate surface were analyzed by
SEM and XRD. The conversion rate of the ZrC coating deposited with the process parameters was quantitatively indicated
by the contrast between theoretical calculation and actual process result. It is showed that the thickness of the ZrC coating
on the tools located at different position in CVD furnace is uniform and due to the temperature limitation, the deposition
rate is low. The actual conversion rate from ZrCl, gas to ZrC coating under the process parameters is about 11%, which is
in the theoretical maximum value range of 14%. With the increase of deposition pressure, the conversion rate is slowly re-
duced to 10%. The ZrC coating deposited on the cemented carbide surface presents fine particle morphology while that
deposited on TiN pre—coating surface on the cemented carbide substrate is typical lamellar structure, and accordingly, the
coating texture orientation is changed from (311) crystal plane to (111).
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Table 2 Equilibrium constant of ZrC deposition reaction at

different temperature
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Fig.1 Relationship between conversion rate of ZrC coating
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Fig.3 SEM images of (a) TiN coating on cemented carbide substrate and (b) ZrC coating deposited on TiN pre—coating surface
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Fig.4 SEM images of (a) TiCO coating on cemented carbide substrate and (b) ZrC coating deposited on TiCO pre—coating
surface
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Fig.5 SEM images of (a) TiCN coating on cemented carbide substrate and (b) ZrC coating deposited on TiCN pre—coating
surface



29

6 ALO; ZrC SEM
(a)ALO; ; (b)ALO; ZrC
Fig.6 SEM images of (a) Al,O; coating on cemented carbide substrate and (b) ZrC coating deposited on Al,O; pre—coating
surface
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3 ZrC

Table 3 Crystal orientation and texture coefficient of ZrC coating grew on different substrate surface

Substrate

Crystal orientation

Texture coefficient

Cemented carbide
Cemented carbide/TiN
Cemented carbide/TiCO
Cemented carbide/TiCN
Cemented carbide/Al,O;
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220

(
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(311)

2.6
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1.6
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