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Performance Enhancement of Titanium Diffusion Layers by Magnetron
Sputtering TiN-Pt Composite Coatings
Jia Bo, Wang Gang, Chai Zuoqiang, Yan Ailin, Bai Wenou, Hao Xiaojun, Feng Qing, Yu Qi, Zhang Wenjiao
(Xi’an Taijin New Energy & Materials Sci-Tech Co., Ltd., Xi’an 710021, China)

Abstract: Surface modification of titanium diffusion layers can effectively prevent the formation of low-conductivity
oxide films while enhancing corrosion resistance and electronic conductivity. This study successfully constructed a
TiN-Pt composite coating on a titanium diffusion layer using magnetron sputtering technology. The influence of a TiN
interlayer on the coating’s surface morphology, hydrophilicity, contact resistance, and corrosion resistance was
systematically investigated. The results demonstrate that as the interlayer thickness increases to 4 pum, the surface
morphology exhibits droplet splashing and condensation characteristics, leading to improved coating adhesion and
hydrophilicity. The contact resistance decreases to 9.58 mQ-cm’, and the corrosion current density reduces to
1.81x10°% A/em?. Under simulated proton exchange membrane water electrolyzer (PEMWE) conditions, the composite
coating achieves a cell voltage of 2.18 V at a current density of 4 A/cm®. During a stability testing at 2 A/cm’, the
sample exhibits no degradation over 1100 h, highlighting its significant application potential.
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Fig.1 Schematic diagram of TiN coating preparation by

magnetron reactive sputtering
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Fig.2 Schematic diagram of contact resistance test setup
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Fig.3 Surface morphologies (a, d), cross-sectional morphologies (b, ¢), and contact angle test (c, f) of Pt and TiN-Pt coatings:

(a—c) Pt coating; (d—f) TiN-Pt coating
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Fig.8 Surface morphologies of different samples after PEMWE testing: (a) Pt coating; (b) 4 um TiN-Pt coating
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