93

HREHD A

Journal of the Korean Institute of Surface Engneering
Vol. 33, No. 2, Apr. 2000

<AF=g>

=

AISI 304 ~H|gl8)2A72d) 3" E TITIN filme] 324 %

Pitting Behavior of Ti/TiN Film Coated onto
AISI 304 Stainless Steel

J. Y. Park, H. C. Choe* and K. H. Kim

Dept. of Met. Eng., Chonnam Nat. Univ., Kwangju 500-757, Korea
*Dept. of Met. Eng. Kwangyang College, Kwangyang City, Chonnam 545-800, Korea

Abstract

Effects of Ti content and Ti underlayer on the pitting behavior of TiN coated AISI 304 stainless
steel have been studied. The stainless steel containing 0.1~ 1.0wt% Ti were melted with a vacu-
um melting furnace and heat treated at 1050°C for lhr for solutionization. The specimen were
coated with 1m and 2/m thickness of Ti and TiN by E-beam PVD method. The microstructure
and phase analysis were conducted by using XRD, XPS and SEM with these specimen.

XRD patterns shows that in TiN single-layer only the TiN(111) peak is major and the other
peaks are very weak, but in Ti/TiN double-layer TiN (220) and TiN (200) peaks are developed. It
is observed that the surface of coating is covered with titanium oxide (TiO;) and titanium oxyni-
tride (TiO:N) as well as TiN.

Corrosion potential on the anodic polarization curve measured in HCI solution increase in pro-
portion to the Ti content of substrate and by a presence of the Ti underlayer, whereas corrosion
and passivation current densities are not affected by either of them. The number and size of pits
decrease with increasing Ti content and a presence of the coated Ti film as underlayer in the
TiN coated stainless steel.
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Table 1. Chemical composition of samples.
Alloy Cr Ni Mn Si C Ti p S Fe

1 19.03 9.46 1.74 0.864 0.070 0.094 0.032 0.017 bal.

4 19.09 9.21 1.73 0.871 0.070 0.423 0.031 0.031 bal.

7 19.00 9.24 1,76 1.010 0.070 0.710 0.030 0.030 bal.

9 18.93 9.27 1.7L 1.030 0.074 0.921 0.032 0.032 bal.
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Table 2. Samples and their coating treatment.

Samples | Ti(wt%) Condition of Coating
SS1 0.09 Non-coated
SS4 0.42 Non-coated
SS7 0.71 Non-coated
SS9 0.92 Non-coated
TiN1 0.09 TiN coated
TiN4 0.42 TiN coated
TiN7 0.71 TiN coated
TiN9 0.92 TiN coated

TiTiN1 0.09 Ti/TiN coated

TiTiN4 0.42 Ti/TiN coated

TiTiN7 0.71 Ti/TiN coated

TiTiN9 0.92 Ti/TiN coated
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Fig. 1. X-ray diffaraction patterns of TiN coated
3S8s containing 0.09wt % Ti and 0.92wt % Ti.
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Fig. 2. XPS spectra for TiN1, TiTiN1 after titanium
nitride coating onto $SSs.
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Fg. 8. SEM micrographs showing pitting corrosion
behavior of TINT after potentiodynamic test
in 0.1M HJ solution.
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Fig. 9. XPS analysis for TiN1 (a), TING (b), TiTiIN1 (c),

TiTING (d) after potentiodynamic test in 0.

1M HCJ solution at 25°C.
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