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e B O (F£3) @ To elucidate the relationships between wear resistance and
microstructure of double layered ceramic coatings consisted of the partially stabilized
zirconia / titanium nitride (TiN/PSZ) deposited on WC-Co cutting tools by thermal plasma
CVD method, this research was carried out. TiN/PSZ double layer was successfully coated
by using water vapor, which is introduced to the CVD equipment. When the amount of
water was increased stepwise (step method), TiN/PSZ doubly coated sample showed a good
were resistance. The cross sectional microstructure observations showed that the
increasing an adherence between PSZ and TiN layers effectively increased the ware
resistance than by densifing the PSZ over coated layer.
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Table 1
Conditions for coatings by thermal plasma CVD.

Ar/Nz/H; (Lmin~') 35/4.5/0-0.5
Torch power (kW) 15
Frequency (MHz) 4

Plasma gases
Plasma generation

Chamber size 03 m?
Substrates 5i(100),
WC(NbC)-Co
Deposition temperature (>C) 700
Deposition time 10 min for TiN
layer;
20 min for PSZ
layer

Deposition pressure (Torr) 400
Feed rate of alkoxide solutions 0.1
(mLmin 1)

Feed rate of H,0 (mLmin ') 0.01-1.0
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Fig. 1. Constant (a) and step-wise (b) water supply patterns.
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Fig. 2 SEM images of surfaces and cross-sections
of double-layers TiN/PSZ on WC-Co: (a-a)
constants supply, (b-B’ step-wise supply. A” and b”
are magnified cross sectional images of a’ and b’,
respectively.
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Fig. 3 Cross-sectional TEM images of double-layer
TiN/PSZ films deposited on WC-Co(a and a) constant
supply and; (b) step-wise supply. SADP at location shown
by a circle is included in (a’)
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