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ABSTRACT The potential E-pH diagram of the 13 pm-thick v, phase layer with a peak of nitrogen
concentration of 32%, which formed on the 1Cr18Ni9Ti austenitic stainless steel nitrided at 380 T by
plasma source ion nitriding, has been obtained in 3% NaCl solutions. The diagram has the extended
immunity and perfect passivity zones and the narrowed imperfect passivity and pitting zones, compared
with that of original stainless steel. In 3% NaCl solutions with pH<0.4, the general corrosion resistance
was observed for either the v, phase layer or the original stainless steel. With enhancing the pH from 0.4
to 3 the improved pitting corrosion resistance was detected for the 4, phase layer due to the increase of
pitting breakdown potential. When the pH was between 4—11, no pitting corrosion was observed for the
7~ Phase layer, whose corrosion resistance was markedly better than that of original stainless steel. After
increasing the pH over 11, both the -, phase layer and the original stainless steel did not produce the
pitting corrosion.

KEY WORDS austenitic stainless steel, plasma source ion nitriding, surface modification, pitting cor-

rosion, E-pH diagram
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BM TR, NERMEEMT RO T &4 8. &
XHESEFEEETE2E 1Cr18NiITI RERKEBH v,
HREXERE 3% NaCl B+ E-pH B, KRGH
R vy HEFLRYERE.
1 BHE

1Cr18Ni9Ti REKEAREH A H &, FHFERER
TFRRLABEMNTZZ2H9FE R (3] REBMRERSE (K
F5r¥, THE) X 32%, BEX 13 pm fE—FEE.OH
TN (B v, BR) RESHER A TR st &
1 B TEBRHAR pH HARPERES. XERHBR
HIRAERY 1000 mL, #LA4Hra {25 hn #a k i
#l, AStre NaCl W ZE 3% 89 Cl BT+ &. LRXRA
MO HH EG & G PAR 273 BfER N SLEMN, =8
WA, DEMERER (SCE) SHERSFIES AR
5B Bk, MER, AERREEREFIEE 10 min, @
HBENEmES, FAETREMEL 100 mV HiEiAH
£, BA 0.5 mV/s B3 B X i BEF AT I RAL 1.

®1 BHAERMERENBERRLSH pH E
Table 1 The test solutions and the pH of the solutions

pH Buffer solution
0.4 0.5 mol/L HCI1 (41.7 mL)
0.2 mol/L KCI (250.0 mL)+0.2 mol/L HCI (670.0 mL)

[y

2 0.2 mol/L KCI (250.0 mL)+0.2 mol/L HCI (65.0 mL)
3 0.1 mol/L KHCgH404 (500.0 mL)+

0.1 mol/L HCI (223.0 mL)
5 0.1 mol/L KHCgH4O4 (500.0 mL)+

0.1 mol/L NaOH (226.0 mL)

7 3% NaCl (1000 mL)
9 0.025 mol/L NayB4O7-10H;0(500.0 mL)+

0.1 mol/L HCI (46.0 mL)
11 0.05 mol/L NagHPO4 (500.0 mL)+

0.1 mol/L NaOH (41.0 mL)
12 0.2 mol/L KCI (250.0 mL)+0.2 mol/L NaOH (60.0 mL)
13 0.2 mol/L KCl (250.0 mL)+0.2 mol/L NaOH (660.0 mL)

2 ZRER
2.1 #AFHE pH {EK) 3%NaCl FHPHBEHF R sk
FETHREETBR 1Cr18Ni9Ti RNEMRBH v, 1
BRI SEAHEMN, 75 pH=0.4—13 § 3% NaCl W+
HITEMRAL I RBEATT LA AT 4 #2KR (4 FaBpEr
B LA 1):
(1) A la 5l T vy HBEERMRGFERE pH=0.4
# 3% NaCl W PR TEIFRALMR. Lufl B HEHH
B (Een) J5, PFHAEERT I RERE—R/ME, &
B XEERACE R TN &, R REH R RRR T
K. PR 20 ER SR MAFE, KA EH
AL

RE v, HUEBHEHERFWRRE R E TN
b, B2 v, HEEEBNREEREHERBEN (FBonr) M
Eori, Y RBMEEEAL BT

(2) B 1b,c HHI44H THFAEEE pH=1, 2 & 3%
NaCl BB P HEF R L. BRI SR
B, FERBRMEAT (RTITEBssg ki), B
BRLEY Cl BTH%, icFFEma AL s
(Epit). HTHEHBEAERABRBRER N, BEEFIRE
BB R 1 mA/cm? J5, TGS EER, ERERA
B TFHRAEFELE R B TROFESRL, R R
(Eprot). T 7y MBYEZR AN INRE, EFHEAAZ
FEBRMLEAEE 1 mA/cm?, HRRAETRED Eprot-
P A RE R L BT I BH B A FL AR FLIR.

EREAERMEL, v HEHERH Ecorr, B, B8
BAL (Epass) 1 Epie MW BRE, SiiLRMK, EFF pH
EHABHR, Epi HH4 200 mV, R FREK 1—2 4
HEXR.

(3) B 1d,e,f B4 L TR pH=3, 7, 11 &
3% NaCl KBERPHIEFBACLR.  ~, HERERSRAL
BHER TG - SfL R T B A\ BlfL, BN &4 B aL.
FEt, vy HRERHEMSBEARFEAERERT 12
MRE, SENBERE RIS TERA, ML
£ THEER. FEAENAEBIR IR R R E AR
FHERMTH ClEFHE HEWKN Ep SICR TR
FHEAENRBERM W L B AILE, H v, R
RIS RAAFE, KNI BATLRTLE.

(4) B 1g HFFIREELE pH=12 & 3% NaCl BFH+
BITEFRALBIZR. EXFEET, BRAERE v, Mtk
RS RN R AR, 7EBOKR pH (ERY, JRBA
TENFERRARBAOREES, B v HRERNREE
BB Ecorr MARMRAYZER AL
2.2 E-pHHE

& 2a,b HHILH T RERERM v, HEERE 3%
NaCl B Paysf; E-pH . pH<0.4 B, FFAFHE
WFHS MRS, pH=0.4 Bf, BHARHERLART
SHELAIRE, HE pH [HRRIN, FFeEHITEL - ik
5. pH=0.4—3 i, WRAHEHLH Y SEh - Axe
ik - Eeal - Attt - UMM EASR, B2 v
HHRHERN Eye HERTREAHEN, BHabRadst
B EMAIZRD] Epror, EAEXEENE, vy HEER
# Eprot NETREABH. LRBERERSE/MIFLHE,
xR v, HEHRBEANE T AW Mg pH=4—11
B, v, SRR REEILM, Bk A ETas
K. MRGEAENRE £ BB - LG FLE,
REGHAT BELAL, HH pH A NAT LR T
MK, et RRREZEREEL. pH>11 8, K
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Fig.2 E—pH diagrams in 3% NaCl solution for the 1Cr18Ni9Ti stainless steel
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SETHRERTBR 1Cr18NiITi RERE R vy H
R pH=0.4—13 # 3% NaCl Wi, BEH HiFH
LR, EERANBM E-pH BhRA%BERM
TEHARKT K, UERATEALXHAMEALE/D. E
# pH<0.4 B, v, HAHERSRERENFRERELSIE
th. pH=04—3 i}, FEFHEEFEENREERFR
HE. R, EREY pH E (pH>11) &, B TRERS
WL R AR R AR R, X A AT 5L

BRAFRERETERBL v HRERSRALR
SRR, ERREREASE, H pH=7 Mt
NaCl i kmey 0. SuThEE T2 RAREH v,
HHERE pH=4—13 REMHEN, TEARRELE, AT
MR T Fe-Cr-Ni R RRAERFERH I BRI .
BT v, HEEERSOREE. BWEE 2 rusnT
BEBTERRRERERRME T —FH T pH=4—13 3
R B R T RAEW BRI E S TR R

EELREZHT v, HRRERSRLY 32%. v,
B R AR T FL IR P RE 55 B 1S o 0 B YAV Y
FHR. 4 v, HREERAOEES Cl BFRRRERE

A Epnaa
(b) vn phase layer

<> Ecri D Ecorr

e, RRTFERLEREA TR Em TR 10
[N] + 4H* + 3¢ — NH,™* (1)

A NHy' SR B R BAL A BEER Cl BFH
B, BMERAR, R B AAETS
B34, EEAINERMERESSAER BT NH*
SRR, XFFMERLEE—EMN pH BLAHEEN. &
2% pH EHEBM D, b PR RRYE, SR NH*
LVED BESIMEER; 88 pH ErBEE, bTHEE
HEBrE, NH,T fEBRBESEEL; T v, MRERE
pH=4—11 #E MK 3%NaCl /&Pt 7Lk aE B ik 1k
HARNEE.

v HEEBRFEWEBEELER, SRHBERLE
BIRFHEST. KASEFEERALHE Fe-Cr-Ni RRK
EARER, BRELH CIN, e~(Fe,Cr,Ni)oNi_,, v'-
(Fe,Cr,Ni)yN Sgis 1112, (RESEFHBR 55
KEAABEFEAN Y UEALRUSEFEEETFER
13 B e, v M, RiBER DA e RHEMFEH
B iX# Fe—N B FHEE D REHERRERED R
TUgER (1) RE, HEEK Fe—N @ERFLFEY
vy #8689 Fe-N &, HtZBRKTHEXRK MRERS
BEZYWE NH,® 8B EEHAER, BEmET
thR R REMEER. BT, AR TEFERHEBIE ¢,
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v, Uk e, SHHRNAEBRE—ERE ERESEMT
thitee, EREFRR v, MR TERELERE
TRERH CrN HURERREY, K (1) REEU#T,
Xt CrN ARHT R FL A e R A R 2 —.

4 i

(1) SW|TAERTB X 1Cr18NiITi RS R ik
EME RN 32%, WEY 13 pum gy BB O (1) &
EBHER, 7 3%NaCl Bk Pay & E-pH BEEY KK
PAEREX., B2EAR, URS/PMIATLEELX. L
WX,

(2) v WRERERZE pH<0.4 49 3%NaCl W+,
RESREAGNHERNH S ®M; pH=0.4—3 8}, Fik
T ilE, WoERENR® pH=4—11 R&RR4E
s, MAMEERBERTRERAEN pH>11H, 5K
EAGRAERS AR =AW
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