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AR FRT-RIAXTBRARTE S EEN 15% B Fe-Mn-Al-Cr RELFHATR, M.
BABEPORRBOMER, F5E3E% 26% I Fe-Mn-Al-Cr 11 1Cr18Ni9Ti A L,
SR ZHHF Y Fe-Mn-Al-Cr §I7E K ¥ 0¥ Dhik 88 LR K B Fe-Mn-Al-Cr W B H
5, EHREEPHEAEEL 1Cr18NIITi R EF, IAFRREANNHIERE, T8
WHEANE. FREEY, MEMRHWE, SSEARBIFFEREWAERER, &S
B3 S — E R B D P BB ST BRI, LA AP HBL Bk 4K, A XPS X Fe-Mn-Al-Cr
7 0.5mol/L HaSO4 Iy BULBIRAT T BF5T.

XA Fe-Mn-Al-Cr 81, FEE@M, W, KEH

1 WE

HEBEHMRERNE Fe-Cr-Ni RRKAAREMN, HWMERE, MIHBREFR
BAEBYE. REMANNERE, AMNMEREHNEXRBXFHTE, BAENAESE
HAN SRR, BENRTEEmaatt. BRBEEE N WHTEXNERNA
562X i Fe-Mn-Al $R7E K ¥ W P 09 W P A 17

RATHZE FeMn-Al R ER EMA DB, FHOWMERAREME | iR
BB Fe-Cr-Al i 84k 44 BE4E F Fe-Cr Fl Fe-Al, T Fe-Mn-Al-Cr 4% i 84k #4: 82 X H Fe-Mn-Al
¥, XiR#HCr. Al, Mn REWMREA, FRMAREMRE; XPS FERHBLE
PMTX—AB ., BAIXMP BRI FeMn-Al RIAPETRER, %A 26~30%, EER
EREANERE BRBZENERSERBA R PER, K2 00X R R KT
BB, BB RMMUEEAFA,. Fe-26Mn-4A1-4Cr i & Pt fE B R LAY A9 Fe-Mn-Al B iF
B%, BN TF F-C-Ni REFAR. EXMMENHSE, HOREAORE, EHILRA
SREWMESEMET 15%, RIE Fe-Mn-Al HHBENBKE Al BE 1wt%, IHEF A RE
BB ERARANRERMERONE. TARRIIIILXNN W HEROTRSE.

2 XBHE

RRSA RSP BNP . SES 1150°C £1 6 M, 1Y, HBRHEE,
ZF 300°C R 3 /It #FTE N B K. 1Cr18Ni9TI RE R4 16mm 4. RENRS
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RE1.

Teble 1 The alloying elements of tested steel (wt%)

Code C Mn Cr Al Fe
1 0.4 25.65 4.13 4.1 bal.
2 0.2 16.35 4.28 0.82 bal.
3 0.2 16.39 7.34 1.04 bal.
4 0.2 15.37 9.86 0.93 bal.

BEAREFMLEE, 2=8{GLRBEBEM, HTSHBR.

BB LR HDV-7C B BEE MR, BEEHZE 25+1°C, EHMRB B P
By B A 3 34 BB 04 20mV /min, 76 F R ¥ P B9 1 3 B O 40mV/min . REEE L FHE P
MR EEHABRENT.

R HZE 0.5mol/L HySO4 T 0.6V(SCE) #li4k. 6 /pBY, P18 RR 0.5x10x 10mm ) K B
F XPS 4+#7. Bi {4 ESCALABMK II £ ZhfE e F A8 8, MR WH Alka, BB
AR ZRRNZERT 3.4x10 mbar, FEFFTAHAE FRAM, B FHEN skeV, RRN
20uA, 209l BE R ~ 0.5nm/min .

3 XBRERMOM

3.1 SHRWE
HERRANSHEWLE 1.

e

. Fig.l The metallographs of tested steel
(a) Fe25.65Mn-4.1A1-4.13Cr (b) Fe-16.35Mn-0.82A1-4.28Cr

(c) Fe-16.39Mn-1.04Al -7.34Cr (d) Fe-15.37Mn-0.93A1-9.86Cr
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Figl(a) &AM MK, WM Figl) Pl EH LU HEE 15% HRRMO R 84
R4k BERSEREAEARATE, BERSEN 7% HRARARKFAHRAKEA, HISE
% 9.86% Bf A e kM, W RBNE B HBHE.

3.2 BEEEMTH

HRNEEMKBEEPOARMBLMAMMER TR 2, £ KBRS, &
SREMMFTE Fe-Mn-AlCr N FEE LESERE A, W HE Fe-Mn-Al-Cr
AAFEENRKEBRRNESS. SEARRBERARE, BEREKBHRPESE
BERSSMBHETR Y, ARG RIS ERERRAFETUT.

— KR Ecorr BRASSHMMMERRE, BEXTREXNE, B EwRRKNER
BEZHHEMN. WFE 27758, 7 0.5mol/L H3SO, ¥ #i*h Fe-16.39Mn-1.04A1-7.34Cr {f) Ecorr B,
A L Fe-25.65Mn-4.1A1-4.13Cr 1§k, ERWMEMAFH/ L. 54, 7 0.5mol/L HySO, H
EaAEMm, BRUMELRWA®S, XTRREAREANE MM EARKKO%K,
FE-OSVES, RIFEESOEL- HATER U, b REEIBBEML. BE
Fe-Mn-Al-Cr SRZERR P ARBA, B—MERHA— SRR EE, EPERmpiE
BRTEMERHENONSERNERA, XERANMKEHERX. B—HEEHH

Table 2 The E., and corrosion rate of tested steels in various aqueous solutions

alloy Ecor: (V) corrosion rate(mm/a)
(in 0.5mol/L H2S04)
Fe-25.65Mn-4.1A1'4.13Cr 0526 32.36
Fe-16.35Mn-0.82A1-4.28Cr -0.542 19.11
Fe-16.39Mn-1.04A1-7.34Cr -0.535 8.24
Fe-15.37Mn-0.93A1-9.86Cr -0.534 20.53
1Cr18Ni9Ti -0.390 0.10
(in 1mol/L HNOs)
Fe-25.65Mn-4.1A1-4.13Cr -0.310 15.30
Fe-16.35Mn-0.82A1-4.28Cr -0.267 . 16.45
Fe-16.39Mn-1.04A1-7.34Cr -0.265 4.77
Fe-15.37Mn-0.93A1-9.86Cr -0.264 0.59
1Cr18Ni9Ti -0.169 0.001
. (in 1mol/L Na3SO04)
Fe-25.65Mn-4.1A1-4.13Cr -0.583 0.06 .
Fe-16.35Mn-0.82A1-4.28Cr -0.632 0.053
Fe-16.39Mn-1.04A1-7.34Cr -0.526 0.031
Fe-15.37Mn-0.93A1-9.86Cr -0.595 0.049
1Cr18Ni9Ti -0.264 0.012
(in 2mol/L NaOH)
Fe-25.65Mn-4.1A1-4.13Cr -0.433 0.0079
Fe-16.35Mn-0.82A1-4.28Cr -0.278 0.0054
Fe-16.39Mn-1.04A1-7.34Cr -0.266 0.0044
Fe-15.37Mn-0.93A1-9.86Cr -0.245 0.0062

1Cr18NigTi -0.272 0.0084
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#, RB/ESHREYE; B—TERACKEHNER, MAHSEHBALE—BRIRE
ERNKIRAENRHEAE. GSRARETRIYE SN MDA 2 K il X
B, SH AP, FH FeMo-A-Cr REREFBFHIRMEER ST, BN S
F—ERRMmYE, BE LA L 1Cr8N9Ti; EWMERB T A RIFH M MY, H 1Cr18Ni9Ti
¥.

: B 2 AR M 0.5mol/L HoSO, WM F MBABBMAME. TRELREKIETER

RSP A T M, SEUBMMEK, MARXERENM. EahBm, Hobiket
WMimjE TR, BTN 734% 0, RHAAERAAMNE, BN REHMBREES
1Cr18Ni9Ti M #H3E; EER S RE—SMM, SALREERTNK.

B 3 A& RRRAE lmol/L HNO; B P M HB B L. REESEIBBHE
fir., PEfb RN MM T &, 7T R#FHE Fe-Mn-Al-Cr 4R H B I1F 00 i W bt
B, BIEMME 7.34%, ML A KRN, S0l I8 B 1L 1Cr18Ni9Ti /) B4R
BE. SERRPOWEHAL, Skt PR ERRTE T .

A 4 2% RBMZE Lmol/L NagSO, A BR B Lk, MKE X RENNENER
EEAXED. RERAZT 7% EHHLEREEIRED, ATELEAHE, &
BetbMm.

£ 2mol/L NaOH ¥ ¥+ (WLH 5), R M Fe-Mn-Al-Cr tt'. 1Cr18Ni9Ti T IF R Stk .
FHREARLRETERMANRIFOME; MEFES RN MR TR,
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Fig.2 The anodic polarization curves of tested Fig.3 The anodic polarization curves of tested
steels in 0.5mol/L H2SO, . steels in 1mol/L HNOg
o Fe-16.35Mn-0.82A1-4,.28Cr; + Fe-16.39Mn- o Fe-16.35Mn-0.82A1-4.28Cr; + Fe-16.39Mn-
1.04Al1-7.34Cr; — Fe-25.65Mn-4.1A1-4.13Cr; 1.04A1-7.34Cr; — Fe-25.65Mn-4.1A1-4.13Cr;

A Fe-15.37Mn-0.93A1-9.86Cr; e 1Cr18NiSTi A Fe-15.37Mn-0.93A1-9.86Cr; o 1Cr18Ni9Ti
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Fig.4 The anodic polarization curves of tested Fig.5 The anodic polarization curves of tested
steels in 1mol/L Na3SO4 steels in 2mol/L NaOH
o Fe-16.35Mn-0.82A1-4.28Cr; + Fe-16.39Mn- o Fe-16.35Mn-0.82A1-4.28Cr; + Fe-16.39Mn-
1.04A1-7.34Cr; — Fe-25.65Mn-4.1A1-4.13Cr; 1.04A1-7.34Cr; — Fe-25.65Mn-4.1A1-4.13Cr;
A Fe-15.37TMn-0.93A1-9.86Cr; e 1Cr18Ni9Ti A Fe-15.37TMn-0.93A1-9.86Cr; e 1Cr18Ni9Ti

LERXRERRY, HA FeMu-Al-Cr HERGFHIM KM, HITRN 734% 0
MERERY 4268% QAN E, XAAERAKXEN, ATETEENMPELRK,
ELSE O UM A A M. 3% M Tamman 52 24 4% & B ik 12.5% SR WA BB B
FRE. ST EY734% HERTFHAT 1/, BREBABRE B ELN, BRELER
HAEBEMRH. Sugimoto % WKW FH. SH&EAMLL, REAH LML BRE
THEE, Mt ErF. SRMEEAHARHALRE, LR TR, &
AHAKERAW NS, Fe-16.39Mn-1.04A1-7.34Cr MR BFHEE. AT ATHENAN
RATERBRHRAKGCAS, NEHRTRNOELBFTE—BEHR.

3.3 XPS iRt R

M ¥ B Fe-Mn-Al-Cr S 5U{LBURY XPS T8 (BN B, LEITURTR=1"4,
 ARRF O, OH M H 0, XRWMUMETMREARMYNFHEALHNKEY. A
"Fe, Mn, AlfICr ¥yt E W FK H BA £/ H Fe;05 . MnO3 ., Al,O3 M1 Cr0 AR,
K Cr0s REERPE. UM REHZE Fe-Cr-Al P A Mn 7] 3 5 75 5K B ¥
FRMABRE HATANSERRESEERMN RO WA ERN, XRENET
FRAENGRGESTRAKE, MARBEERE EXAERBETE, S8
HAERRHR K Mo, 03, HBEPFHERAFR. RBATHERAUETHENS R, aTAY,
Fe-Mn-Al-Cr $R7E 0.5mol/L H,SO, M P N REZ IS RELY. LALHAKL
¥, BEREXEANERELDY.

4 Hig

1) FEE ¥ 0 H B Fe-Mn-Al-Cr 4R Lo B 15 0 7K 88 90 Bl o

2) Mm% B B Fe-Mn-Al-Cr A oL BB A IR WA K. 4% S HA7—cBn
(% ER), ROFEILERREBINE. XA THENRREBEA, Ll Fe-16.39Mn-1.04A1-7.34Cr
B ol b B4

3) 7 0.5mol/L H,SO, H 1% 4 4 09 i s #4 88 Lk A L 1Cr18Ni9Ti, #F 1mol/L HNO;g &
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ALY IR EF, 75 1mol/L NagSO, 7 — & MK M hittE, 7E 2mol/L NaOH R Ik % 1719
Wik, H 1Cr18NioTi iF.

4) Fe-Mn-Al-Cr 7E 0.5mol/L H,S0, F HIS{LIEE R A S RA LY. HE WAL
¥ BEREEASREMY.
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INVESTIGATION OF ELECTROCHEMICAL CORROSION
BEHAVIOR OF A NEW TYPE OF Fe-Mn-Al-Cr STAINLESS STEELS

LIU Wei-i CHEN Cai-jin
(Department of materials Science and Engineering, Zhejiang University, Hangzhou 310027)

ABSTRACT

A series of new type Fe-Mn-Al-Cr stainless steels, which were cheaper than the steel containing
26% Mn, were designed. Their anodic polarization curves in 0.5mol/L H2SO4, 1mol/L HNO;, 1mol/L
Na3804 and 2mol/L NaOH showed that these new materials had better corrosion resistance than the
former 26% Mn steel. The increase in chromium content did not monotonously improve their corrosion
resistance. When the chromium content reached to a certain value ferrite appeared and the passivity of
alloy decreased. XPS was applied to study the structure of passive film formed in 0.5mol /L H2SO4. From
the tests we wold conclude that the outer layer of the film was mainly composed of metal oxides and
hydrates and its inner layer was metal oxides.

KEY WORDS Fe-Mn-Al-Cr steel, Stainless steel, Corrosion resistance, Aqueous solution



