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Abstract

The surface characteristics of Ti/TiN films coated on sintered stainless steels (SSS) by electron-
beam physical vapour deposition (EB-PVD) were investigated. Stainless steel compacts containing 2,
4, and 10 wt%Cu were prepared by the electroless Cu-plating method, which results in increased ho-
mogenization in the alloying powder. The specimens were coated with Ti and TiN with a 1.0 ym thick-
ness respectively by EB-PVD. The microstructures were investigated using scanning electron micros-
copy (SEM) . The corrosion behaviors were investigated using a potentiosat in 0.1 M H.SO, and 0.1M
HCQl solutions and the corrosion surface was observed using SEM and XPS.

The Ti coated specimens showed rough surface compared to Ti/ TiN coated specimens. Ti and Ti/
TiN coated SSS revealed a higher corrosion and pitting potential from anodic polarization curves than
that of Ti and Ti/TiN uncoated SSS. In addition, Ti/ TiN coated SSS containing 10wt % Cu exhibited
good resistance to pitting corrosion due to the formation of a dense film on the surface and the de-
crease in interconnected porosity by electroless coated Cu.
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Table 1. Chemical composition of the 316L stan-
less steel powder

Element (wt %)
C |1 Si |[Mn|Cr| N |Mo| S | Fe
(316LSS 0.021(0.700(0.140(16.62{13.53{2.110{0.021| bal.

Material
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Table 2. Samples and their coating treatment con-

ditions
Sample |[Cu(wt%) Condition of Coating ]

3162 2.0 Non-Coated

3164 4.0 Non-Coated

31610 10.0 | Non-Coated

Ti3162 2.0 Ti Coating

Ti3164 4.0 Ti Coating

Ti31610 10.0 | Ti Coating

TTN3162 2.0 TiN Coating After Ti Coating
TTN3164 40 TiN Coating After Ti Coating
TTN31610 10.0 | TiN Coating After Ti Coating
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Fig. 1. SEM micrographs showing surface morpho-
logy of Ti and Ti/TiN coated SSS containing
10 wt% Cuf(a) Ti coated SSS, (b) Ti/TiIN
coated SSS, (c) high magnification of (a),
and (d) high magnification of (b)
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Fig. 2. SEM fractographs for Ti/TiN coated SSS
(a) samples and high magnification (o) of

(a)
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Fig. 3. Anodic polarization curves of uncoated SSS
(31628, 31643, 31610S) in 0.1M H,30, solu-
tion at 25T
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Fig. 4. Anodic polarization curves of Ti coated SSS
(Ti3162S, Ti3164S, Ti316103) in 0.1M H,SO,
solution at 25°C
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Fig. 5. Anodic polarization curves of Ti/TiN coated
SSS(TTN3162S, TTN3164S, TTN31610S) in
0.1M H.SO, solution at 25C.
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Fig. 8. SEM micrographs showing corrosion behav-
ior of Ti coated and uncoated SSS after
potentiodynamic test in 0.1M H,SO, solution
at 25C. (a) 3164 SSS (b) 31610 SSS (¢) Ti
coated 3164 SSS (d) Ti coated 31610 SSS
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(a) Ti/TIN coated 3164 SSS
(b) Ti/TIN coated 31610 SSS
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Fig. 8. XPS analysis of Ti coated and Ti/TiN coat-
ed 3162 SSS after potentiodynamic test In
0.1M H.SO, solution at 25C. (a) overall
scan of Ti/TiN coated specimen (b) Ti-de-
tail scan of Ti coated specimen (c) Ti-de-
tail scan of Ti/TiIN coated specimen
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Fig. 10. CPPT curves for Ti coated SSS(Ti3162S,
Ti3164S, Ti31610S) in 0.1M HQ solution at
25°C
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Fig. 11. CPPT curves for TI/TIN coated SSS
(TTNB3162S, TTN3164S3, TTN31610S) in 0.1
M HCO solution at 25°C
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Fig. 12. SEM micrographs showing pitting corro—

sion of Ti coated SSS after CPPT in 0.1M

HCI solution at 25°C.

(a) Ti3164 SSS (b) Ti31610 SSS (c) high
magnification of (a) and (d) high magnifi-
cation of (b)

12 7mm x3 Ok SEiv)

Fig. 13. SEM micrographs showing pitting corro-

sion of Ti/TIN coated SSS after CPPT in 0.
1M HA solution at 25°C.

(a) TTN3164 SSS (o) TTN316810 SSS (¢)
high  magnification of (a) and (d) high
magnification of (b)
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