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®’nE 1995 4 5 A B LA & W——16Mn WAL 5% KX H 5 F4E (1992 48 10 B —1994
F10R)HWEMFYHBHERENE, FRTHSSWNE K MEX 2BXAERX
MEAAREERBX TN ERARN TR, HEFH FeOOH M Fe,O,W R BYEH T M
B Hp-FeOOHE R EUN S 5T HRER, & T FEXEREASMUBH. SshaT
leMn HE AT R BN, BAROEZHRH A, SHEE, ERRIFMEME, BB TH
BRI,

XRIA KEEW SERME BE BERERE

ERSES TGIT2S

B 48 /R B BZ (Mossbauer Effect) & — % @ {& o J5LF 8 0t y— 5 48 4 T 2 vh 3 4R R it
BRAESHEHE, My HRUERIOCAR. FlH BB /R LB 5T bl 2270 B th =4 &
ELEK, ACBXBZRNEN(ELE%,1984), EHEEEMFE, BREIALZ (1982) F
HCEMSHIE THKEMRE _HARMMEEKESMARNEEESES JWES
(BDHRTEREHEEREBF=ZFHERNNESESMNEER~Y. DEHARESERE
ETEKTREABH=YHR, ST ESEREENARBoXEREN B R Y
ME B AR WRIE. 1EE T 1995 4F 5 A 1R 8% XHAMgHE A FAEMN B~y A8
W /RBES N T HMEMAR, UEITES MR R FMEREY £ R REHILE,
R T A ¥ K PR T AR B 4N A B R 4R LB AR 3B
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FRBERKREEAYESENO6Mn RN IR, KRS H: C0.16%,
Si 0.40%, Mn 1.45%, Cu<0.005%., S 0.025%, P 0.029%, Cr<0.001%.
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HAT, AR A WX MEX . 2B X ABRXEHRBAE (19924 10 H —1994 4E 10 A)
EBRTMER.
1.2 XBHE
121 B HKANAZEELBRTEHERSES, HFEERY AEBEERERK, B
BABKEET THRFSM. £ MEC APLEX CH-2S40FERAFTIHREE. FAHRES
—RE—WAEZ—RAFER, REIBRPREBAHERFEE, UatiEd. A/NITEER
BE, BTHEEBARE P HEHEE. Wi, BRCREE S A EBE P RA%, REH
HERTMETHERREL.
122 ®iX RBEHERENREEENTEFR R ESHS, 1996). FifM#ER
o-FetR HEHE MAE N B Ebr, AR AL URBERIEFESRTEH NEEEA
B/NZRE R, B C R R BT, AR AR EBARBEIEN T oFelE.
2 ZR5i1e
2.1 HERIMMER

g R IR R R PIE SSE BUS IR AR, B INE 1.

£1 TRARMEFHRELR

Tab.l The profile of rust layer in various corrosion zones

JB& ok (X KEEX WMEKX 28K BREX
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FERE. 584 | SESENAE.T URRAREY RS E SR,
HEFE, ELAR STEE. SER Bt 22 A B R R 4 8 5 2 B
B ASRERESR FREe TR,/ HREG., BB BERE,ZSPT
BREER BT, S EHEE EXR, W EYBRIRE BRI RARER R
¥ # 6. BE.ARN B, 88 2 i St ) £, FRER B ABRIE
Re. B [0 HBEEmMERE, P M¥E, ABIA HRBEBEK
E. BREHERM BARBE, A SAERE.ARN
KA BR%E ERBE Re

2.2 BIRE/RIESH

B HER B R o-Fe B HT /R, MM 16Mn FE CRE 2R, 2B XK ME
REMAH. PR ERBHBIE/RE, 2TBENLEREERINBTE/RKSHLE 2.

R2PHBHE/RERERIE L T&REFEZAFTHEER, T dreaco N X fRFER.
Area AEWEE R, NAEMPEFEFE, FAFRAPH  Fe BN ERWEFHR. TH
WME EBREE, AR - BRBRRFHAN MEHE EdRETASHAGELRY
B, Bt mA LR L RRESYH S EERENAN SR,

MER2EBURFEERROYHEAHRTLU LA 16Mn HHBEREEEHeFe,0,
(A). a—Fe,O, (B) . p-FeOOH Fla—FeOM F k.2 % 53 4 AL, H 1 B-FeOOHZE & X5 /2 44
BERY LAY, BRRTEH 100% (LRXAFR), XFEREBEFEANSGR, LRBY
HET RNEE A BE =Y, RAR.
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Tab.2 The Mossbauer parameters of rust layer on 16Mn steel in varous marine corrosion zones

g} 7 e B iR 4 B A R I . YHEH
X (mm/ s} (mm/ s) (M (%)
0.3465 0.0067 48.233 a—Fes 04 (A) 11.04
SER 0.6869 0.0786 44.468 o—Fes Os (B) 3.85
s 0.3609 0.6524 — f-FeOOH 85.11
§ 0.2818 -0.0192 47.901 a—Fes Os (A) 30.20
HER 0.6821 0.1540 45.868 a~Fes Os (B) 11.04
0.3589 0.6915 — -FeOOH 58.76
0.2942 —0.0405 48.299 o—Fes O4 (A) 28.87
SMEE 0.5999 0.1686 46.486 a~Fes Os (B) 9.09
0.3559 0.6233 — B-FeOOH 62.04
] 0.2968 -0.0179 48.184 a—Fe; 04 (A) 31.44
x| 82 0.6048 0.3305 45.868 o—Fe; O4 (B) 8.95
K 0.3604 0.6166 — f-FeOOH 59.60
0.1478 0.0024 46.913 a—Fe; Os (A) 17.29
0.6677 0.0013 45.868 a—Fes O4 (B) 18.76
NER
0.3538 0.7335 — f-FeOOH 60.83
0.8003 1.3517 — a—FeO 3.12
0.2881 ~0.0606 48.297 a—Fe; O4 (A) 10.77
&
SR 0.7601 0.0443 46.303 a—Fe; O4 (B) 5.87
i 0.3642 0.6290 — B-FeOOH 83.36
N2 0.3587 0.6599 — p-FeOOH 100.00
w5 | s 0.3057 0.6982 — B-FeOOH 72.27
® 1.2462 2.1854 — a—FeO 23.73
K| nem 0.3447 0.7014 — f-FeOOH 80.67
1.2040 2.1823 a—FeO 19.33

1) EMERNERFRMI T o-FeO, XRBT 16Mn NEXX EZRHEY HE
HE AR A ERAE D, MEKEESEN FEXEEE AN EREHREE, BKBRY, &
SHEURFMTHEFEAR. CREKEULTEXERS, HRIAEEXSAHE, £X
BTBARBRARMME FO k. 2REMNEBEYHE, LR ERAELRBEAAEHN
R, T B Rt s 08 X, K T BB TR, B A 0 4 I B SRR L
Y) Fe (OH) , £ /b, E RN B A B KK FBH# —H EHMB KT AR T FeOOH H!
Fe,0,. X 16MnREZE MM o-FeON R H TLATRERET, MM EEIEJFHE X1 & 1h e
AR B REERE RN, BNRREER 4Fe + SO, + 4H,0—FeS + 3Fe (OH), +
20H", Fe (OH) /i /K #1 FeS MR 5E £ B AL R B a-FeOMTE . X AT NI LA 3
E K H,S K% Ma-FeO5 Fe(OH), i [ T 5 AR A7 ¥ 7 M0 AR 85 48 (R 4k B, 1982) M5k
BRI E.

2) FERMX AME K XA TR EMEA, 16Mn R /R Fe;0. B & 19 LA
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E/mTEREK, M p-FeOOH Fr & Ll W 587 & IEA K. 75 F 88388 18 th 3R 88 P 4Ry
BHPLBEER T . AT TEIRNEBEEREAGFTRE —SE4NEMR, MG+
B Fe(II)EFEN Fe(ll). A—HHYFERLT FEREKMGT, BISIEE TR, FEME
MR R R R AT, E RSP ENEATEZER AN Fe (). 7EHKE
o BB R R (Fe—Fe’* + 2¢) KSR/ Fe, O M £, Bt K I (6FeOOH + 2e—2Fe,0,
+2H,0 + 20H ) K47 Fe,0,/ FFOOH R L, A FER R KET Fe'* + e—Fe’ R
BREL, Z5 T RS, ik 198k e B, 7E 1% 08 T B4 80 B 5 3k 2 B o e
—HE. MEXHEKZAMERZIPRPMELEHRREASRT WX, 2B K4
%K) FeOOH 5 T8 32 # X3 i K L E AL & L) FeOOH iy {2 W RAE W IE B
Fe,O I FHHUARR, AL ERRR R (AHEE,1994), HIMEEH M Fe,0,FEXH
Tt [E] 74 Fe (OH) /& k. MW X4 MM FeOOH A e A4 528 X # FeOOH M
(&) B S

3) HERMKEHNAGEARES B, HEHAWTRHEERK, £ REAY
ZX, AR K P-FeOOHE B TS 852, Ma—Fe,0, (A LI B {i7) i & 2 N iE 47 M.
XRAEERNBEZH FFOOHEREMNSE TR E. £2RRXURRENEE
Vo &o-Fe,O, MENEZELREP-FeOOH, Bt KRR EEREAERILE M, ZHET
BARRENY RS RAEH. 78R XEEHBYB-FeOOHM a—FeO, X K FHZ
KIp-FeOOHZ BB R TR, SERMERZABRAR (EFHSE, 1996), EEHRIHER
& i Ha-FeOOHM y-FeOOH, A fE 5K A & MMM B & & LKA X, ANEHRE+ Fe,0,
MERRME AN BEAERERENE BRRUE, 1982), LA RBM FHIME
ETLRBRIPER, AR T 186 S MR E, #3587 K S KB,
3 it
31 EBFESBMEA, 1I6Mn HNEREERB «—Fe,0,(A), a—Fe,0,(B), B-FeOOHH
o—FeOPU F# 4k 22 B, 53 H K.
32 AYEEAPEX,1I6Mn HEEEH —E& Fe,0,, HABEN Fe, O, S &B THE
JZ, M B-FeOOHM & RIETHNER, A T T ERABEE FIWB-FeOOHE H EAA S 5
TGRSR, E T W E R, B TEXENERXHE, By 8B REmE—M %
MEHE R,
3.3 FBEMEXA 16Mn WK NIMNERHRES B BAS S BMEELEK, L+ p-FeOOH
REZRI, BB 100% (ZREXAFER), X R 2R @ IR E=Y .
34 BT I6eMn WP HEETENER, BRTHERETH Fe,0, 58, WIHE T HE
MERMER R, AN ERESEEREHEE, dEERED T —EWRPER, X1
BT 16Mn S0 MEE, % T 16Mn W et iR 8.
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STUDY ON RUST LAYERS ON LOW ALLOY STEEL IN
VARIOUS MARINE CORROSION ZONE

LI Yan—tao, LI Yan—xu, HOU Bao-rong, ZHANG Jing-lei

( Institute of Oceanology, The Chinese Academy of Science, Qingdao, 266071)

Abstract In May 1995, Mossbauer Spectroscopies for corrosion substances formed on a low alloy
(16Mn) steel, exposed in Chengdao sea area for 2 year from Oct. 1992 to Oct. 1994, were derived.
The phase composition and content of the rust layers on the 16Mn steel in four different marine
corrosion zones (i.e. splash zone, tide zone, seawater zone and seamud zone) were analyzed and
studied. In every corrosion zone, the rust layer of the 16Mn steel is mainly composed of four kinds
of chemical compositions including o-Fe,0,(A), «—Fe,0,(B), f-FeOOH and a-FeO. p-FeOOH is the
dominant composition, which is a typical corrosion substance of steel in marine environments. The
different contents of f-FeOOH and a-Fe,O, in rust layers illustrate that p—FeOOH in the inner rust
layer is involved in the cathodic process as the oxidant, accelerating the corrosion of the low alloy
steel under wet/ dry cycle conditions. On the other hand, for the alloy elements in the 16Mn steel,
the rust layers with simple composition and fine and close textures form a good barrier layer,
lowering the corrosion rate of steel and increasing the resistance of the 16Mn steel against marine
corrosion.
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