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Fig.1 Cross section morphology of films: (a) single-layer and

(b) multi-layer
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Fig.2 X-ray diffraction pattern of Ti/TiN/Zr/ZrN

multi-layer film
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Table 1 Micro-hardness HV, 025 of different films (MPa)

Point No. 1 2 3 4 5
Ti/TiN/Zr/ZrN film 29840 30980 30240 29340 29490
Single-layer TiN film 21350 21770 20970 21430 21620
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Fig.3 Scratch test curves of multi-layer film
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Fig.4  Open circuit potential-time curve of Ti/TiN/Zr/ZrN
multi-layer film and 1Cr17Ni2
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Fig.5 Polarization curves of Ti/TiN/Zr/ZrN multi-layer film and
1Cr17Ni2
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Table 2 Calculation results of Ti/TiN/Zr/ZrN multi-layer film

and 1Cr17Ni2 polarization curves

EcorV icordd A <m? Ba/V dec™ Ry/Q-cm™?  PE/%

1Cri7Ni2  -0.308 2.427<10° 0.160 1.42x10* —

Ti/TiN/Zr/ZrN -0.176 2.557x10% 0.411  1.09x10° 98.69
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Fig.6 Nyquist curves of Ti/TiN/Zr/ZrN multi-layer film and
1Cr17Ni2
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Preparation of Multilayer Film on 1Cr17Ni2 Stainless Steel and Its Corrosion
Resistance

Luo Junming, Zhang Liuxi, Huang Jun
(Nanchang Hangkong University, Nanchang 330063, China)

Abstract: A Ti/TiN/Zr/ZrN multilayer film was prepared on 1Cr17Ni2 stainless steel by vacuum arc deposition, and the morphologies,
phase composition, bonding strength, polarization curve and electrochemical impedance spectroscopy (EIS) of the multilayer film were
studied. The results show that the film is mainly composed of TiN and ZrN phases with some metal Ti and Zr. The multi-element interface
of the Ti/TiN/Zr/ZrN multilayer film is excellent and dense with a total thickness of 2~3 um, and the grain size is uniform and fine. The
bonding strength between the film and the substrate is higher than 70 N. The microhardness HVq g5 of the films is up to 29000 MPa.
Compared to the uncoated 1Cr17Ni2, the multilayer film possesses higher corrosion potential, higher polarization resistance, larger
capacitive reactance arc and lower corrosion current density.

Key words: 1Cr17Ni2; vacuum arc deposition; Ti/TiN/Zr/ZrN multilayer films; bonding strength; corrosion resistance
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