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Fig.1 SEM morphologies of gradient (Ti,Al)N film on 1Crl1INi2W2MoV stainless steel substrate (a) surface mor—

phology; (b)cross section

Fig.2 Cross—sectional element analysis by EPMA of the gradient (Ti,Al)N film as-received (a,b) element distri—

bution; (¢) line scanning
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Fig.3 XRD patterns of TiN,gradient (Ti,Al)N and (Ti,
ADN films on 1Cr11Ni2W2MoV stainless steel
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Fig.4 Oxidaton kinetics of 1Crl1INi2W2MoV at 700 °C

and gradient (Ti,Al)N films at 700 C and 800 °C

in air
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Fig.5 SEM surface and cross sectional morphologies of gradient (Ti,Al)N films after oxidation in air at 700 °C for

different time (a,c) 200 h; (b,d) 500 h
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Fig.6 XRD patterns of gradient (Ti,Al)N films at 700 C
in air for 500 h
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Fig.7 SEM morphologies of surface and cross section of gradient (Ti,Al)N films after oxidation in air at 800 °C

for different time (a) 20 h,(b).(c) and (d) 60 h
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Fig.8 XRD patterns of gradient (Ti,Al)N film after
oxidation at 800 °C in air for 60 h
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STRUCTURE AND OXIDATION BEHAVIOR OF GRADIENT (Ti,Al)N
FILM PREPARED BY ARC ION PLATING

FENG Changjie'?, XIN Li', LI Mingsheng®, ZHU Shenglong', WANG Fuhui'
(1.State Key Laboratory for Corrosion and Protection, Institute of Metal Research,Chinese Academy

of Sciences, Shenyang 110016;2. Institute of Materials Science and Engineering, Nanchang

Hangkong University, Nanchang 330063;3.Jiangxi Key Laboratory of Surface Engineering,

Jiangxi Science and Technology Normal University, Nanchang 330013)

Abstract : Gradient (Ti,Al)N film was deposited on 1Crl1 INi2W2MoV stainless steel for aero—engine compres-

sor blades by arc ion plating. The microstructure of the film and the high temperature oxidation behavior of the

coated steel were studied results showed that the gradient film had a B1(NaCl) structure with (220) preferred

orientation, and with inner layer rich in TiN and outer layer rich in (Ti, Al)N. The film was very dense and ad-

hensiwe.The oxidation results indicated that the gradient films were protective at 700 °C for long time and at 800

°C for short time.

It was found that protective layers rich in amorphous alumina formed on top of the gradient

(Ti,Al)N film during the elevated temperature oxidation which protected the film from further oxidation.

Keywords: arc ion plating, gradient (Ti,AI)N film, structure, oxidation



