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Oxidation Rates of TiAlLaN Thin Films Deposited by Ion Plating
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Abstract TiAl(La)N thin films were oxidized in vacuum of about 7 Pa to reduce the oxidation of WC-Co as
a substrate. The oxidation rate constants of the thin films were quantified by an assumption of parabolic
oxidation. Increasing Al content significantly decreased the parabolic oxidation rate constant. A simultaneous
addition of Al and La was more effective to reduce the oxidation rate. The parabolic oxidation rate constant
of TiggsAlgsaliagoeN thin film at 1273 K showed about ten times lower than that of TiN. The addition of a small
amount of La with Al induced the preferential formation of dense 0-Al;Os film in oxide film, leading to the

abrupt reduction of oxidation rate.
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Fig. 1. AES-concentration depth profiles of TiAl(La)N thin
films.

Table 1. Compositions of TiAl(La)N thin films.

Specimens Compositions
1 TigoAlp N
2 TigsAlg N
3 TigseAlgasN
4 Tip saAlgseN
5 TigssAlp.1LaomN
6 Tig.e6Alo 321-30.00N
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Fig. 3. Cross-section microstructures of TiAl(La)N thin films:
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Fig. 4. Effect of oxidation times on the weight changes of
TiAl(La)N thin films oxidized at 1273 K.
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Table 2. Parabolic oxidation rate constants in TiAl{(La)N thin
films oxidized at 1273 K.

Parabolic rate constants

Specimens (wzlArea2 Time, gzlcmzsec)

WC-Co (sub.) 3.07959 X 10*
TiN 2.16114 x 10°*
TipsAlg,N 1.59853 x 103
TigeAlp N 1.12455 X 10°®
Tigs6AlgasN 0.21404 X 10®
TiggsAlg 1 LagoaN 235121 X 10°%
Ti0,66A10,32La0,02N 2.09377 X 10_8
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Fig, 5. Effect of Al and La addition on parabolic oxidation rate
constants in Tig.,AlLa,N thin films oxidized at 1273 K.
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