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Corrosion Behavior of TiCrN Film Deposited by Multi-Arc Ion Plating in
Neutral Salt Spray Environment

DANG Wenwei', ZHAO Jinlong, LI Xiaosheng
(China Airborne Missile Academy, Luoyang 471009, China)

Abstract: TiCrN film was deposited on 15-5PH stainless steel and 65Mn spring steel by multi-arc ion
plating. The corrosion behavior of TiCrN film in 5 wt.% NaCl neutral salt spray environment was stud-
ied by means of analyses of phase composition, macro- and micro- corrosion morphology and corrosion
product. The results show that the main components of TiCrN film are TiN, Cr,N, TiCrN and Ti. After
the neutral salt spray test of the 15-5PH sample and the 65Mn sample, the corrosion of the film is main-
ly pitted corrosion, and the corrosion of the substrate is mainly uniform corrosion. Compared with the
metal substrate, the addition of Ti and Cr elements in the TiCrN film can suppress the growth of the TiN
columnar crystals, make the overall structure of the film layer dense, reduce the number of surface de-
fects, and greatly improve the corrosion resistance of the substrate.
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Tab.1 Chemical composition of 15-5PH stainless steel

AR H LN 9 AR 4 BIHE 15-5PH A5 JLE C [Mn| Ni| Cr|Ti|CulFe
RN 65Mn 5L A S A4 e THT ORI 28 TiCTN J A, i AP (We.%) | 0.05 | 0.58 | 5.39 [ 14.78] 0.10 | 2.18 | Bal.
F2  65MniHEE WAL FEEM
Tab.2 Chemical composition of 65Mn spring steel

JLE C Si Mn P S Cr Ni Cu Fe
it 40 (wt.%) 0.65 0.26 1.10 0.03 0.02 0.21 0.16 0.23 Bal.
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Fig.2 XRD spectra of metal sample surfaces
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Fig.3 Micromorphology of corrosion products on sample surface
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