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Property of TiN Coating on Surface of Ti Bipolar Plate
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ABSTRACT: The work aims to reduce contact resistance and improve corrosion resistance of Ti alloy surfaces. After activation
on the surface of TA2, TiO, developed into TiN coating in in-situ reactions. Surface morphology and composition of the coating
were analyzed with X-ray diffractometer (XRD), scanning electron microscope (SEM) and energy spectrum analysis (EDS);
conductivity of the coating was evaluated based upon interfacial contact resistance (ICR) and DC surface resistance; corrosion
resistance of the coating was tested simulated proton exchange membrane fuel cell (PEMFC) environment. The TA2 bipolar
plate treated with TiN had dense surface and grew preferentially along (111) crystal face. Samples receiving 2 h in-situ reaction

at 750 C exhibited the minimum ICR and DC surface resistance as well as the optimal corrosion resistance. Provided with
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pressure of 120 N/ecm?, the resistivity stabilized at 6.7 mQ/cm?. The surface corrosion current was 0.816 pA/cm? in the simulated

PEMFC environment. SEM showed that the surface was complete, the coating interfaces were complete in H, atmosphere, and

much pitting corrosion occurred in air atmosphere after scanning of constant electric potential. TiN coating produced on the sur-

face of TA2 in in-situ reaction is conductive to improving its corrosion resistance and conductivity.
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Fig.1 XRD analysis of TA2 surface after 2 h reaction at 750 ‘C
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¢ JMAFE2 h (1000 x )

Kl 3 ShZeit 750 °C AN g s e T b 3L )3t
¥, M 3a, 3b 5 3c WXL B, SOV 1 h A
FR TIN 2R s R A (Rl E] 2 h i), R
) HEGE; OV 3 h e, W EHE B3 nE 1 TiN

L, SRR N N, R TIRIEYERE. A
3d (JSCRERHA] 2 h AR IR ) Al LIOER Y, &
A1 A6 SO A G TN 2 B AR, TIN ARG
PS4 T ST S M 7 SR AR B R T N SERUS ,
F TiN FIFL AR mPIE K R E 22 5, APt Him
TiN JZ 31 5 AR A —S0m = A g e, 4565 1
() XRD F5HT A %0, 3402 (11T ) b T AT S 0 o 1
XUIRE FE RS (111) SmEkK, T
ik R E 22 5 80R Z A 2 L

R T BRI Z sy, XU 2 h R Sk
77 EDS 20¥r, 455 WIE 4. ATLIARAL, W2 FEE N

b JREEFE3 h

d JREHE2 h (50 000 x )

K3 TA2 A TiN W2 O 5L &
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Fig.9 Potentiostatic test of coating subject to 2 h reaction: a)
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