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High temperature oxidation behavior of TiAICrN coating
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Abstract: The oxidation behaviour of TiAICrN coating deposited on Ti(C,N)-based cermet was investigated in static air
at 800—1 000 °C. The oxidation behaviours of TiAIN coating and Ti(C,N)-based cermet substrate also were compared
under the same condition. The analytical balance, XRD and SEM(EDS) were employed to observe high temperature
oxidation mass gains, oxide phase identification and oxide film morphology of coatings and substrate. The results show
that the mass gains rate of TiAlICrN coating is the lowest in 800, 900 and 1 000 °C static air among these samples. The
oxidation products at 1 000 ‘C are TiO,, Al,O; and a little of non-stoichiometric compound Cr,0, 4. There is a Al,Oz-rich
and Cr-rich oxide layer in the TIAICrN coating oxide film, and this oxide layer hinders the diffusion of oxygen ions to the
inner. Cr improves the oxidation resistance of Al-poor areas in TiAICrN coating and reacts with Al,O;to form (Al, Cr),0;,
thereby, the oxidation resistance of TiAIN coating is improved after Cr is added.
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TiAIN(b) coatings

Cross-sectional micrographs of TiAlCrN(a) and

F1 RS

Table 1 Chemical composition of coatings

Mole fraction/%
Element
TiAIN TiAICrN
N 32.02 19.36
Al 25.72 32.34
Ti 38.33 31.01
Cr 03.93 17.29
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at different temperatures: (a) 800 C; (b) 900 C; (c) 1000 C
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Fig. 5 Surface morphologies of substrate and coatings after oxidation at different temperatures for 4 h: (a) Substrate, 800 ‘C; (b)
TiAIN coating, 800 C; (¢) TIAICrN coating, 800 C; (d) TiAICrN coating, 900 ‘C
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Fig. 6 Cross-section morphologies and EDS line analysis of

TiAICrN coating after oxidation at 1 000 ‘C for different times:
(a) 1 h; (b) 4 h; (c) EDS line analysis of 4 h oxide layer
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