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Analyses of Oxide Scales Formed on TiCrN Coatings
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Abstract

The TiCrN coatings having three kinds of compositions of TissCrzsNss, TisCrasNss and TiiCrsNs were
deposited on STD 61 steel substrate by arc ion plating and were oxidized between 700 and 1000C to
identify the oxide scales formed on the coatings. The oxide scales were then analyzed using EPMA,
XRD and GAXRD. During oxidation, the coatings consisting of TiN and CrN phases were reduced to
TiO2 and Cr.0; respectively. Titania tended to form at the outer oxide layer, whereas chromia tended
to form at the inner oxide layer, owing to the different oxygen affinity. The substrate elements as well
as coating elements diffused outwardly toward the oxide layer due to the concentration gradient. The
growth of oxide from the TiCrN coatings was schematically expressed on the basis of thickness mea-
surement of the reacted and unreacted coatings. The Cr element showed its stronger role to keep the
TiCrN coatings from oxidation, when corapared with Ni.
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Table 1. Deposition condition of TICrN coatings by
arc 1on plating
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Variables "
conditions
) Temperature 250C
Bombardment| i yoltage 1000V
Target Cr (>995%). Ti (>995%)
Substrate STD61 (10X 4 X 2mun’*)
Substrate-target distance 200mm
Substrate heater graphite
Coating Thermocouple K type
Gas pressure 5x 10 * torr of 100% N.
Bias voltage 100V
Deposition temperature 350C
Deposition time 1 hr
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Fg. 1. Gancing angle X-ray diffraction patterns of
TiaCrasNag coating after oxidation in air.
(a) 800°C for 8 hr, and (b) 800°C for 100 hr.
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Fig. 2. TiaCrsslNs, coating  after oxidation at 800°C
for 50 hr. (a) EPMA cross-sectional image,
and (b) EPMA line profiles across A-B of

(a).
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Fig. 3. TiaCrsNse coating after oxidation at 900°C

for 50 hr. (a) EPMA cross-sectional image,
and (b) EPMA line profiles across A-B of
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Fig. 4. TiaCrssNae coating after oxidation at 1000°C
for 50 hr. (a) EPMA cross-sectional image,
and (b) EPMA line profiles across A-B of
(a).
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