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Effects of Ion-Nitriding on the Pitting Behavior of
Austenitic Stainless Steels Containing Mo

Yong-Seok Cho, Han-Cheol Choe* and Kwan-Hyu Kim
*Engineering Research Institute Chonnam National University

Department of Metallurgical Engineering, Chonnam National Univ., Kwangju 500-757

Austenitic stainless steels( ASS) containing 1-4wt% Mo were ion—nitrided at 550C for
20hrs and 30hrs, and their pitting behavior was examined by the electrochemical meas-
urements. The formation of multiphase surface layers composed of the ¢-{(Fe, Cr}, ;N}
and the 7’ -{(Fe, Cr), N} phases was observed after ion-nitriding. The compound layers
were approximately 50 m thick after nitriding for 20hrs and 70 /2 m thick after 30hrs.
Anodic polarization curves indicated that passive current density(lp) and critical current

density(I. ) increased , and corrosion potenial(E,,,,) decreased as a results of ion—nitriding.

corr
As the Mo content in the ion-nitrided ASS increased, passivation breakdown potential(E, )
and repassivation potential(E, ) increased, whereas I, and I, decreased. The pit nucleation
time of the ASS nitrided for 20hrs was 10 minutes, while that of the 30hr nitrided sam-
ples was 3 minutes. The nucleation and growth of pits were significantly increased with

the decreasing of Mo content as well as the increasing of ion—nitriding time.
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Table -1. Chemical composition of the samples

Elements Mo Cr No C Si Mn S P Fe
Chemical 0.09 18.24 9.550.0600.057 1.07 0.0020.025
ig:po‘*‘i’ 1.28 16.8910.040.0600.808 1.35 0.0050.023
(wto) 222 16.7110.090.0590.630 1.13 0.0060.027

4.0516.1610.810.0630.867 1.25 0.0060.032

Table-2. Samples and conditions of the ion-nitriding
treatment

Sam- Mo
ples (wt%)

MOS  0.09 Solution treatment for 1hr, at 1050 T
M4S  4.05 Solution treatment for 1hr, at 1050
MONZ  0.09 Jon-nitriding for 20hr, at 550°C
MON3 0.09 Ion-nitriding for 30hr, at 550°C
MIN2 1.28 Ion-nitriding for 20hr, at 550°C
MIN3 1.28 lon-nitriding for 30hr, at 550°C
M2N2 2.22 Ion-nitriding for 20hr, at 550°C
M2N3 2.22 lon-nitriding for 30hr, at 550°C
M4N2 4.05 lon-nitriding for 20hr, at 550°C
M4N3 4.05 Ion-nitriding for 30hr, at 550°C

Condition of ion-nitriding
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Fig. 2. X-ray diffraction pattern of M4N3 sample.

Photo. 1. SEM micrographs showing ion - nitrided
surface of MAN3 sample.
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Fig. 1. EDX spectra of M4N3 sample at point a and
b of photo. 1.

Photo. 2. SEM micrographs of ion-nitrided layer
and WDX of M4N2 sample.
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Photo. 3. SEM micrographs of ion-nitrided layer and
WDX of M4N3 sample.
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Fig. 3. Anodic polarization curves of MON2, M1N2,
M2N2 and M4N2 samples in 0.5M H,SO, at 25C.
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Fig. 4. Anodic polarization curves of MON3, M1IN3,

M2N3 and M4N3 samples in 0.5M H,S0O, at 25°C.
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Fig. 5. CPPT curves of MON2, MIN2, M2N2 and
M4N2 samples in 0.1M HCl at 25°C.
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Photo. 7. Optical micrographs( Normalski) showing
pitting behavior of MON2(a), M4N2(b), MON3(c),
and M4N3(d) samples.
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Fig. 7. Potential-time curves of M4N2(a) and M4N3
(b) samples in 0.5M H,S0,+0.1M HCIl at 25°C under
constant current density( 1.0mA/cm?).
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