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ABSTRACT

Pitting corrosion of TiN film deposited on Inconel 600 by plasma assisted chemical vapor deposition {(PACVD)
was investigated. Cyclic polentiodynamic polarization (CPP) tests were conducted m order to determine the
pit aucleation potentials, B, of the TiN-deposited sample and the bare Inconel 00 in deaerated NaCl solution
at 25, 135 and 200%C. The effects ol the TiN film thickness, the solulion temperature and the Cl~ concentration
on L., were studied. E,; ol the TiN-deposited sample which had the film thickness ahove 1. um were higher
than those of the hare Inconel 6% by 300~600 mV at all the salution temperatures, implving the pitting
resistance improvement of the TiW film. The morphologies of the pits generated after immersion test were
examined with a scanning electron microscopy. The higher was the solution {emperature, the more corrosion
products, mainly composed of Cr and Ni oxides, were formed.
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Table 1. Deposition Coaditions of TiN Film.

Deposition Temp, (T) 500

RF Power (W) 50
Electrode Distance (cm) 5
Electrode Area {(cm®) 177

Gas Flow Fraction

TiCL/Ha/No/Ar 0.75/35/15/50
System Pressure (torr) 2
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Inconel 600 o] Z2t= TiN wpbe] 72 Na(l

Fig. 1. SEM photograph showing the maorphology of
TiN [lm deposited on Inconel 600 by PACVD.
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Fig. 2. Optical micrographs showmg the same place of
the TiN-coated Inconel 600 surface: (a) before
CPP tesl and (b) after CPP test in {.1M NaCl
solution at 25%¢.
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Fig. 3. Variahwon of E,, with the thickness of TiN film
for the CPP test in 0.01M NaCl at 200%T.
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Fig. 4. CPP curves of (a) bare Inconel 600 and (b} TiN-coated Inconet 600.
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Fig. 5. Planar and cross-seclional SEM photographs showing a typical pit and corrosion byproducts obtained in
001M NaCl at various temperatures: (a) 25C, (b) 135C and {¢) 200%.
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Fig. 6. Varation of E,, with Cl~ concentration at the
solution temperature of 200T.
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