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Abstract

Effect of plasma nitriding on the surface characteristics of stainless steel(5S) were investigat-
ed by utilizing wear tester, micro-hardness tester and potentiostat. The surface and corrosion mor-
phology of plasma nitrided SS were analyzed by utilizing optical microscopy, SEM, XRD and WDX.
It was found that plasma nitriding at 550°C, compared with 380°C, produced a good wear
resistance and hardness as nitriding time increased, whereas Mo addition showed that wear
resistance and hardness decreased.

Intergranular corrosion{IGC) resistance improved significantly in the case of plasma nitrided 53
containing 4.05wt% Mo at 380°C because that nitrogen and Mo act synergistically to form a protec-
tive layer on surface which is responsible for the aggresive SCN™ion. Plasma nitriding at 550 de-
creased JGC as Mo content increased. Pitting improved in the plasma nitrided 53 at 380°C for 30hr.
The nucleation rate and number of pit in the plasma nitriding at 550°C decreased as Mo content in-
creased owing to retard a nucleation and growth of chromium carbide or nitride in grain boundary.
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Table. 2 Samples and conditions of the plasma-nitrid-

ing
R
Samples | contents Condition of Plasma Nitriding
(wi%)
SMONi | 069 - WPLasma Nltrldmg f?)r iOk;r at 380 C
3MONZ | 0.09 | Plasma Nitriding for 20hr at 380
(3MON3 | 009 | Plasma Nitriding for 3Chr at 380C
) .3\/11\‘ N 1. 28 ) hPldsma lz\lilimdmg for-i-(gr_;t 536“(3
3%1'\& 1. 28 ”Plasma Nltrldmg fio}iZE)hr at 380 C
7 3’\/}1N3 11 28- ‘.Pldsma Nitriding for 30hr at at 380 C
neNL | o2z ) | Plasma Nitriding Ec;_lz};; at 380 c 3
3M2L\2 2.22 ' Plasma T\htridmg for 20hr at 380 C i
SM2N3 | 222 Nitri
3MENT ; :
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| 1;)\/14’\'3 “ 405 P asma \Iimdmg fOr 30111" aL 380 C |

1
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5\’[1&3 I :.1.28 Plasma Nltrldmg for 30hr at 5 550 C
SMNL | 222 | Plasma Nitriding for 10hr at 550
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SMANS | 4.05 | Plasr

sm Nitriding for 20br at 550
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Fig. 1. XRD pattern for plasma nitrided stainless
steels.
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Fig. 2. WDX showing concentration profile across
plasma nitrided layer of 5M4AN3 sample,
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Fig. 3. Hardness profiles on the cross—section of
the plasma nitrided layer of stainless

steels.
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Fig. 4, Relationship between wear volums and
plasma nitriding time for stainless steel
containing Mo.
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Fig. 5. Corrosion potential of stainless steels as a
function of the plasma nitridng time 0.1M
H,SO, solution at 25°C.
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Fig. 6. Optical micrographs showing corrosion behavior of plasma nitrided samples after corrosion test

in 0.1M H,50, solution at 25°C.

B e NEg 550THA 28 Rous ®U

R 2erAsiy RAMAEE Wol At
MogtaFe] 4.05wt% 2 Z716k AlEL A& A A
gsd ®We] A Fao] H7] ¥I A3%EE g
wol u)$ kW AEele BAF 5 Atk 7
& AR A A (d)9) AlRe BE 7
& FsezdA A (byof wjs IRz
R AFTL & F Yk ol A LB v}
o} 2ol Aae] A2aNVd 7% Ho2 W
Ak 22y Ao Aeld (o) wlghd oha
BT P4L Holen ofi= 500T oA A
B AT A Aol B (M- N)E2] i}

¢ F487] dReolvh

feu

(a) 3M1IN3 (b) SMIN3 (c} 3M4N3 {d) BMAN3

3.2.2 Agtg 2~ 927 dAFHAT

Fig. 7€ 380 % 550°CelAd 3MIN, 3M4N,
S5MIN 9@ 5M4N~j#e ¥Fal=oldsid &, EPR
ANEo2RE Je ABASARIR ¥3lE £
BT B o B = S S A K = e SR A
Z4gd] o) A AR L EE Mo} 4.05wt%
Hrhd AEE 380ToA dEE 3MANS Heol
714 1 £ HlAzk gi2e Zagx Fo
ol Fdel Y F3Eo] AL MNYLz 7]
Fo] gy ATH UL g ¥ old Mort 7
Aol Wol BAstng ERd MoOi ¢ 22 54
AAlo] &g o] YA gEem Hzig.
E 3MINAHE 237 20417kem Do ul



150 S AHEFRI A A0 A2 1997
osunso, <comson | H AREIAFUE grol Foksteisk 304
P do =9 tasts AP Belzd ot MAN
s g el Fol F4E] Wiolth. 550CAN A
> T SMANe: daAlzto} Aol e] met AGRRE
g . , 45 ot S uol) DEAA MoRS
z o o asie vaE FAAA7L A FAERAE A
3 spAIZbe] Zolxe) ulek Fel 71E0] BE M, N
Swet o bel @asol Wobd ABUHAFULI F19
2 T | ASE 472k SMINY B3E: medA
€ MoE 4.05wt% 748 ZA$-o] v)s) atse] Cr
wotl ] A - REEe 942 A8 g gud 28
¢ Pl;ima Nitﬁzdoing Timeﬁ\r) “ AMibo]l Frhgel el HBASRAFUES 74 %
7¥atd e Heldh Fig. 8& EPRZAS vhebd A

Fig. 7, Reactivation current density of stanless steels as
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C.5M H.30,+0.01M KSCN solution at 25%¢.
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Fig. 9. SEM micrograph showing corrosion behavior
of 3M1IN3G with nitrided layer after EPR test in
05M H,50, -+ 0.0 KSCN solution a1 25C.
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Fig. 10. Pitting potential of stainless steels as a func-
tion of the plasma nitriding tme 0.1M HCI so-
lution at 25%C.
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