milow w24 P ER RSB R Vol. 19, No. 2
19994 4 A JOURNAL OF CHINESE SOCIETY FOR CORROSION AND PROTECTION Apr., 1999

_ & H S ak /
WL - thILiE 45 Wil i 4 GE BY R I
KWH FRFS FAE
(ARELLXFE %AREK 150001)
MNE MARLTEEL. EBAEH, EAOHAH TR TEN 45 WAREMY 8. XA SEM-EDS |
XPS J XRD s B#4T T HERAF AR RYMAH, FETRURRSBHAR, PHER
RRFRTHENBAN 45 ARBHEHEN. GREY: FNBAHBRBT 46 WXEHW

Phitee.

XMW WL, &, e, 45@, Wode

1 i

I}

ERAVSRAHER. BSALTERRBATTE-B. &-0. -6, &-8-%
BTN, UPHAGERRABNERES EOR MY, BRARAYE. WEERREYE Y,
EER, REEAS-WXBTERITTHR, RBTITEHE Y. RW, GFHBERRER
# (900°C LI k), WEEK, HUERRBRE. ASHRT B EEREARANBARL
&, MEXMKBE. ATHEMNABLOEL, #BER ], FIREERL TRWOERT
ELE-AATBA 45 REEEX AR,

2 XBAHE

21 WEH&

BL4s R Bpn, BREREAMALE, MIRFWRIMEAHN. XAARBH, KE
BRSH PR, RM. PRE. R4S TWRL, EXARERRPPRATT BLEY,
REEMPEX. ¥ BERBEN (860+5)°C, K [E4 4h ,

22 HBHX

2.2.1 REARSFH
HIXBLARENAREERAEN 20um, PR TF/E, AHIL S-S0 DEBBERS
EDAX fEit XX B R AT ER L ERS T, &R ESCA 750 B X S & ki T o8B ALHAT
*RARIUASAZGRELARE, AEBRIINERAATRRIH

*EEFHPILAEEEERSDITH
1998-03-18 ¥ B 1998-07-25 M BB X




2| KWES: WL - BB 45 R YN 111
Zr LHESHT, F H L Dmax-rB X §HEMTAGHIT B EY R,

222 RARBARR

RSk, BK. TREKE, RERABREN (25+0.5)°C i 30%NaCl ¥+ 72h,
BRHEEREM™Y, Wk, TREKRE, tHAMER,

R H 32 S-570 WM R A MER RS K BN 6 K5 M RERMuER.

R WS108-006 B & X {516 18 # A AT A AR, BEN (30£2)°C, HX 8 E 95~98%,
RRFMW 15 XK,

223 FHERAEPNE

KR T YL40C BB LA FRMAT, U pH=6~7 ) NaCl KB 0T, HRE
K (50x5)g/L, F (35:2)°C MBEKFHTELERE 4h, RF RN (1~2)ml/h, MW BEE 95%
UL, SAKEEN 24h . # ISO 1462-1973E 5 ¥ Xt K i) 18§ 1l 12 BE 2 47 4 5 A 5 .

3 HR5te

3.1 BPERRSSH :
S REAF 4T BLBEE, HSEMEDS BETREHITEERSN, EGRAEL.

Table 1 Chemical composition of 45 steel surface layer co-cemented with RE and Zr (at%)

Elements in cementationagent| Zr La C Fe Cr Mn Si S Al Cl K Ca
10g/L Zr 0.00 0.00 2.00 96.09 0.18 0.18 0.85 0.21 0.49 0.00 0.00 0.00
10g/L Zr, 8g/L RE 0.22 0.15 1.98 90.33 0.09 0.86 3.56 1.18 0.43 0.42 0.39 0.39
5g/L Zr, 8g/L RE 0.19 0.12 1.99 93.48 0.06 0.87 1.90 0.48 0.36 0.26 0.09 0.20
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Table 2 Data for weight loss test of 45 steel under various cementation conditions

Co-cemented elements None CandN CNandLa C,N,Laand Zr(10g/L)
Corrosion rate(g/m?-h) | 0.5664  0.4643 0.2199 0.1323
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Fig.3 SEM micrographs of 45 steel treated under various condition after corrosion in 3.0% NaCl solution
at (25+0.5)°C for 6 days (a) None; (b) Co-cemented with C and N; (c) Co-cemented with C, N and
RE; (d) Co-cemented with C, N, RE and Zr
EKEBRABR MBS FATRE, GRS LR SEM RA®A—H.
EIAGCHOTHRFRRER. NZRTUEN, ERINERATR LI TBE 46

AERERE, AORAERNE TR, RAUKMNABERE. XWH, ZTHNBAHBHRET
45 T 1 W 9 T K AU L

Table 3 Results for neutral salt-fog test of 45 steel under various cementation conditions

None Cand N C,N and RE C,N,RE and Zr
Samples 1 2 3 4 5 6 7 8 9 10 11 12
Corroded area(%) | 100 95 95 {45 45 50|05 0.7 10|03 01 0.1
Grade 0 0 0 1 1 1 7 7 7 8 9 9
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EFFECT OF CO-CEMENTATION OF RARE EARTHS AND
ZIRCONIUM ON THE CORROSION RESISTANCE OF 45 STEEL

ZHANG Li-xin SHI Jian-xin WEI Yong-de
(Harbin Institute of Technology, Harbin 150006)

ABSTRACT

The cementation of Zr, activated and catalyzed by rare earth elements, on 45 steel surface under
gas-phase condition was investigated. Chemical composition of the cemented coating was analyzed by
SEM-EDS , XPS and XRD. Meanwhile, weight loss test, humid thermal and neutral salt-fog method
were applied to investigate the effect of cementation of Zr on corrosion resistance of 45 steel. The results
showed that the cementation of Zr with the assistance of RE greatly improved the corrosion resistance of
the steel surface.
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