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Abstract

In order to develop the corrosion and wear resistance of stainless steels, effects of plasma-nitriding on
the surface characteristics of stainless steels containing Nb were investigated by utilizing a potentiostat. It
was found that plasma nitriding at 350°C, compared with 500°C, produced a good corrosion resistance as
nitriding time increased, whereas stainless steel containing low Nb content showed that pitting potential and

corrosion potential decreased.
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Table 2. Samples and condition of the plasma-nitriding

Samples levSto‘I;; snt Condition of Plasma Nitriding
35310 03 Plasma Nitriding for 10 hr at 350°C
35330 03 Plasma Nitriding for 30 hr at 350°C
35510 05 Plasma Nitriding for 10 hr at 350°C
35530 0.5 Plasma Nitriding for 30 hr at 350°C
35710 0.7 Plasma Nitriding for 10 hr at 350°C
35730 0.7 Plasma Nitriding for 30 hr at 350°C
50310 0.3 Plasma Nitriding for 10 hr at 500°C
50330 03 Plasma Nitriding for 30 hr at 500°C
50510 05 Plasma Nitriding for 10 hr at 500°C
50530 0.5 Plasma Nitriding for 30 hr at 500°C
50710 0.7 Plasma Nitriding for 10 hr at 500°C
50730 0.7 Plasma Nitriding for 30 hr at 500°C
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Table 1. Chemical composition of samples

Elements C Cr Ni Si Mn S P Nb Fe
Chemical 0.065 19.03 934 0.863 1.73 0018 0.0312 03 bal.
Composition |  0.066 18.94 9.40 0.871 172 0020 | 00332 05 bal.
(Wt.%) 0.064 18.87 9.23 0.842 1.70 0.021 0.0290 0.7 bal.
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Fig. 1. Optical micrograph of plasma nitrided samples (a)
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Fig. 4. Anodic polarization curves for 35310(0.3 wt.% Nb, nitriding for 10 hr at 350°C), 35510 (0.5 wt.% Nb, nitriding
for 10 hr at 350°C), and 35710 (0.7 wt.% Nb, nitriding for 10 hr at 350°C) samples in 0.1 M H,SO, solution at

25°C.
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Fig. 5. Anodic polarization curves for 35330(0.3 wt.% Nb, nitriding for 30 hr at 350°C), 35530(0.5 wt.% Nb, nitriding
for 30 hr at 350°C), and 35730(0.7 wt.% Nb, nitriding for 30 hr at 350°C) samples in 0.1 M H,SO, solution at

25°C.
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Fig. 6. Anodic polarization curves for 50310(0.3 wt.% Nb, nitriding for 10 hr at 500°C) and 50510 (0.5 wt.% Nb, nitriding
for 10 hr at 500°C),samples in 0.1 M H,SO, solution at 25°C.
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Fig. 7. Anodic polarization curves for 50330(0.3 wt.% Nb, nitriding for 30 hr at 500°C), 50530(0.5 wt.% Nb, nitriding
for 30 hr at 500°C) and 50730(0.7 wt.% Nb, nitriding for 30 hr at 500°C) samples in 0.1 M H,SO, solution at 25°C.
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Fig. 8. Cyclic potentiodynamic polarization curves for 35310(0.3 wt.% Nb, nitriding for 10 hr at 350°C) and 35710(0.7
wt.% Nb, nitriding for 10 hr at 350°C) samples in 0.1 M HCI solution at 25°C.
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Fig. 9. Cyclic potentiodynamic polarization curves for 35330(0.3 wt.% Nb, nitriding for 30 hr at 350°C) and 35730(0.7
wt.% Nb, nitriding for 30 hr at 350°C) samples in 0.1 M HCI solution at 25°C.

1200

1.000 e OS50 O.c8e!
‘cc80710.cta’

0.800

0800

0.400

0.200

Potential (V) us Esef

0.000

-0.200

o — =

0600 =
BARt -10.0 -80 -8.0 -0 -6.0 50 -40 -30 -20 40

tog Current Bensity (A/em2)

Fig. 10. Cyclic potentiodynamic polarization curves for 50310(0.3 wt.% Nb, nitriding for 10 hr at 500°C) and 50710(0.7
wt.% Nb, nitriding for 10 hr at 500°C) samples in 0.1 M HCI solution at 25°C.
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Fig. 11. Cyclic potentiodynamic polarization curves for 50330(0.3 wt.% Nb, nitriding for 30 hr at 500°C) and 50730(0.7
wt.% Nb, nitriding for 30 hr at 500°C) samples in 0.1 M HCI solution at 25°C.
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Fig. 12. Optical micrographs showing corrosion behavior of plasma nitrided samples after CPPT in 0.1 M HCI solution
at 25°C (a) 0.5 wt.% Nb, nitriding for 10 hr at 350°C (b} 0.5 wt.% Nb, nitriding for 30 hr at 350°C (c) 0.5 wt.%
Nb, nitriding for 10 hr at 500°C (d) 0.5 wt.% Nb, nitriding for 30 hr at 500°C.

Fig. 13. SEM micrographs showing corrosion behavior of plasma nitrided samples after CPPT in 0.1 M HCI solution
at 25°C (a) 0.7 wt.% Nb, nitriding for 30 hr at 500°C (b) polished.
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