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Abstract

Corrosion characteristics of Ti, Ti/Cr coated and plasma-nitrided surface for stainless steel contai-
ning Ti have been studied. Stainless steels containing 0.09-0.92wt% Ti were fabricated by using vacu-
urn furnace and solutionized for 1hr at 1050°C. Ti and Cr coatings were done on solutionized stainless
steel surface by EB-PVD. The Ti coated specimen were coated by Cr and were nitrided by plasma at
450°C for bhr. Microstructure and phase analysis were performed using SEM, OM and EDX. Corrosion
behavior of the coated specimen was investigated by electrochemical test. The coated surface was of
fine columnar structure. The Ti/Cr coated surface was denser than the Ti coated and the Ti coated-

nitrided surfaces.

The corrosion and pitting potential increased in proportion to the Ti content, coating temperature,
coating thickness and formation of stable oxide film. The current density in active and passive region
decreased in the case of Ti/Cr coated sample and Ti coated-nitrided samples. Especially the plasma
nitrided specimen after Ti coating have a good corrosion resistance compared with the Ti coated
specimen. The number and size of pits decreased as Ti content of matrix increased.

Keywords | Oxidation, lolor-titanium products, anodizing oxidation process.
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Table 1. Chemical composition of samples.
Elerents ]
(wt2%) C Cr Ni Si Mn S P Ti Fe
Alloy
T1 0.072 19.26 9.460 | 0.854 1.740 0.017 0.032 0.093 bal.
T3 0.070 19.09 9.210 0.871 1.730 0.031 0.031 0.423 bal.
T b 0.074 18.93 9.270 1.030 1.760 0.032 0.032 0.921 bal.4,
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Table 2. Composition and coating treatment of

samples.
Sample | Ti(wt%) Coating condition
T1 0.09 Non-coated
T3 0.42 Non-coated
T5 0.92 Non-coated
Til 0.09 Ti coating
Ti3 0.42 Ti coating
Tib 0.92 Ti coating
TilCr 0.09 Cr coating after Ti coating
Ti3Cr 0.42 Cr coating after Ti coating
TibCr 0.92 Cr coating after Ti coating
TilN 0.09 Nitriding after Ti coating
Ti3N 0.42 Nitriding after Ti coating
Ti5N 0.92 Nitriding after Ti coating
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Fig. 3 SEM micrographs and EDX line scan of Ti coated sample (a) and XRD results of coat-
ed and non-coated samples (b) .
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Fig. 4 Anodic polarization curves for non-coated and coated samples in 0.5M H;SO, solution at 25C.
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Fig. 5 Anodic polarization curves for the Ti coated sample(T1, T3, T5) as a function of Ti content
of matrix (&) and samples(Ti/Cr, TIN, Ti, noncoated) in 0.5M H,SC, solution (b)
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Fig. 6 Optical micrographs of Ti-non coated(a), Ti coated (b), Ti/Cr coated(c) and Ti/N coated
(d) samples after potentiodynamic test in 0.5M HSO, solution at 25C.
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Fig. 7 CPPT curves of Ti5/Cr, Ti5 and Ti5N in 0.1M
HC solution at 25°C
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Fig. 8 Optical micrographs showing pitting corrosion behavior of Ti~non coated (@), Ti coated(b),
Ti/Cr coated (c) and Ti/N coated (d) samples after CPPT in 0.1M HO solution at 25°C.
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