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Corrosion behavior of TiN-coated titanium as bipolar plates for
PEMFC by multi-arc ion plating
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Wuhan University of Technology, Wuhan 430070, China)

Abstract: In order to enhance the corrosion resistance of Ti bipolar plates, TiN films were deposited on titanium as
bipolar plates for proton exchange membrane fuel cells (PEMFC) by adjusting the nitrogen pressure. The relationships
among the surface morphology, crystal structure and corrosion resistance of the film were investigated. The results show
that the TiN-coated titanium exhibits higher corrosion resistance than uncoated titanium, the lowest current density was
201 pA/en’. Potentiodynamic and potentiostatic tests show that the corrosion resistance of TiN-coated sample is greatly
associated with the crystal structure and particles and holes on the surface of the film. The suitable growth orientation is
favorable to enhancing the corrosion resistance of TiN-coated samples. However, the particles and holes on the surface
are bad for the long-time corrosion resistance of the sample. The energy dispersive spectroscopy (EDS) shows that the
surface oxidation occurs on the surface of the sample after corrosion.
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Fig.1 XRD patterns of samples prepared at different N, pressures
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Fig.2 Potentiodynamic curves of substrate and TiN-coated

samples prepared at different N, pressures
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Table 1 Results of potentiodynamic tests of samples prepared

by different processes

N, pressure/  Corrosion potential/ Current density/

Pa mV (nA-cm?)
0.5 49.74 284
0.6 179.97 201
0.7 115.50 325
0.8 121.30 346
0.9 131.50 222
Substrate —5.83 422
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Fig.3  Potentiostatic curves of substrate and TiN-coated

samples prepared at different N, pressures and 0.6 V (vs SCE)
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Fig.4 SEM images of surfaces of samples: (a) Before coating; (b) After coating; (c) Area element scan after coating; (d)

Cross-section profile of TiN-coated titanium
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Fig.5 SEM images of samples prepared at
different N, pressures: (a) 0.5 Pa; (b) 0.6 Pa;
(c) 0.7 Pa; (d) 0.8 Pa; (e) 0.9 Pa
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Fig.6 Backscattered electron images of sample prepared at N, pressure of 0.6 Pa after potentiostatic polarization: (a) Corrosion area

and no corrosion area; (b) Corrosion area
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Table 2 Results of area element scanning of samples before

and after corrosion

x/%
Region  Before corrosion  Particle of ~ After corrosion
element  f Region 1in  Region2in  ofregion in
Fig.4(c) Fig.4(c) Fig.6(b)
N 51.86 37.81 9.20
Ti 48.14 62.19 51.93
0 0 0 38.87
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