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Corrosion Resistance of TiN Coating on 304 Stainless Steel
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ABSTRACT : Objective To improve the corrosion resistance of 304 stainless steel. Methods TiN coating was fabricated on the
surface of 304 stainless steel by magnetron sputtering. The microstructure distribution and chemical composition of TiN coating were
characterized by SEM, XRD and GDOES. The corrosion behavior of 304 stainless steel and TiN coatings in 3.5 wt. % NaCl solu-
tion (pH=2.5) was discussed by polarization curves and electrochemical noise technique. The failure mechanisms of coating was

studied according to the electrochemical noise signals, the noise resistance and corrosion morphology. Results The smooth and
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dense TiN coating with a thickness of about 1 wm was deposited on 304 stainless steel. Substrate and TiN coating showed passiva-

((((((

were —0.41 V and 8.01x107° A/cm’, respectively. However, for TiN coating the value of £, (-0.28 V)shifted toward the posi-

tive, and the value of J__(6.34x107* A/cm®) decreased sharply. All the results showed the TiN coating exhibited an excellent

corr

corrosion resistance. The results of electrochemical noise showed that the TiN coating revealed fewer transients, higher amplitude

current transients and lower noise resistance (R,) at beginning of the testing. However, with increasing immersion time the current

transients of TiN coating showed a significant change, and the value of Rn had a sharp increase, compared with the substrate. The

corrosion micrograph showed that the pitting occurred on the substrate and TiN coating. Conclusion TiN coating could obviously

improve the corrosion resistance of 304 stainless steel. TiN coating acted as the physical barrier, and the corrosion resistance was

mainly limited by the pinhole and break.
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Fig. 1 The surface micrograph of TiN coating
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Fig. 2 X-ray diffraction pattern of TiN coating
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Fig. 4 Polarization curves of substrate and TiN coating samples
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Tab. 1 Electrochemical parameters from polarization
curves

E.. Joon E, Jo E,
/N /(Aem™) /V  /(Aem™)  /V
304 NEEBY -0.41 8.01x10™° -0.31 6.44x10° -0.033
TiNIRJE  -0.28 6.34x10™ -0.16 9.68x10* 0.095
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Fig. 5 Electrochemical noise signals of substrate and TiN coating samples after different immersion time:

a) substrate at 3h, b) TiN coating at 3 h, ¢) substrate at 94h, d) TiN coating at 94 h
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