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Structure and corrosion properties of
Ti/TiN multilayers prepared by arc ion plating

SONG Gui-hong, LOU Zhuo, LI Feng, CHENG Li-jia

(School of Materials Science and Technology, Shenyang University of Technology, Shenyang 110870, China)

Abstract: The Ti/TiN multilayers were prepared using cathodic arc ion plating on 7075 Al alloy by periodically adjusting
the environmental atmosphere, and the influence of the modulation period on their structure and corrosion properties was
studied. There basically are no defects, such as pinholes, on the interface between multilayers and Al alloy substrate and
the adhesion is high. The multilayers characterize the obvious layer growth and there is a clear interface between the
individual layers. The TiN individual layer in multilayers has obvious (111) preferred grain orientation as same as single
TiN film. The TiN individual layer in every modulation period grows in column characteristic. The corrosion potential of
polarization curves, electrochemical impedance and radius of capacitive reactance increase respectively, namely, the
corrosive resistance of multilayers improves, with shortening the modulation period. The corrosive resistance of the small
modulation period films is improved because more interfaces reduce the chance of the contact between the corrosive
solution and substrate by decreasing the quantity of penetrating pinholes and defects.
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Fig. 1 Surface morphologies of Ti/TiN multilayers in Ar for 3 min and in N, for different times: (a) N, 10 min; (b) N,, 7 min;

(¢) Ny, 5 min; (d) Ar, 3 min
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Fig.2 Cross-section morphologies of growth Ti/TiN multilayers in Ar for 3 min and N, for different times and line scan of elements:

(a) Ny, 10 min; (b) N,, 7min; (¢) N,, 5 min; (d) Ar, 3 min
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Fig. 3 Magnified cross-section morphologies of Figs.2(b) and
(d): (a) Fig.2(b); (b) Fig.2(d)
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Fig. 4 XRD patterns of multilayers
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Fig. 5 Polarization curves of multilayers
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Fig. 6 Electrochemical impedance spectra, Nyquist diagrams
and bode diagrams of multilayers with different modulation

periods in 3.5%NaCl solution
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