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on Corrosion of Carbon Steel

YE Ti"?, ZHAO Da - wei?, LI Juan', ZHANG Dong - bao?, LI Xu - cheng’
(1. College of Urban Construction and Environmental Engineering, Chongging University, Chongqing 400045, P. R. China; 2.
Chongying Research Institute of Environment Science, Chongqing 400020, P.R. China; 3. College of Life Science, Southwest China
Normal University, Chongging 400715, P.R. China)

Abstract: This paper summarizes the results obtained from the first year atmospheric corrosion test of carbon steel
specimens exposed in 12 sites in Asia. As shown by the results, the corrosion rates of carbon steel vary with the at-
mospheric environment and the difference can reach a factor of 16. Among the environmental pollution factors, the
most detrimental factor is atmospheric sulfur deposition for atmospheric corrosion of carbon steel. Especially, in
Chongqing, the high SO, levels plus humid and warm climate lead to the most serious atmospheric corrosion of car-
bon steel.
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1.1 RBHE
I BB A AR (De 04,SS - EN 10 130) , TS5 phBF 3T B4t , R 14 100 mm x 150 mm x 2 mm,
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1.2 AWK

TH XA 12 MRS, FHHHT SMRBFEK, I TERFE, &0 S HBINT .
Chongging - u(CQU) , Chongging - r (CQR) , Hong Kong(HK) , Bhubaneswar — u( BHU) , Bhubaneswar - r( BHR),
Bangkok(BA) , Phrapradaeng( PH) , Hanoi (HA) , Ho Chi Minh( HCM), Mytho( MY ), Kuala Lumpur(KL) , Tanah
Rata(TR),
1.3 REFHE

BAKRSRBRRSH 150 - 4502 170, HRNR A 2R B T M ER SKFER 45 HERR
B E ARSI RBERE FAMR RREKSBREAS MR, RESRRRRE 7%
AR SRAR  RERSIFEL T S0,.N0, 05 HNO; BRMASY . Hooh, MBILRBE GBI
EHESE, BREARANSHSNTESEERLE L

®1 BREX | SYEEHANFESY
WE/ AXHRE/ EER/  pH HNO,/ S0/ NG/ O/  BEY - NO,~ SO

WRER C % mm pgrm ™ perm? pem? pgem? /pgr em™ 2> moth ™!
CQU  18.5 70 1162 4.5 1.3 99 45 52 162 0.66 1.46 18.5
HE CQR  18.5 9% 1133 4.2 1.8 51 10 7 61 0.17 1.25 7.2
HK 2.9 78 2 092 4.6 1.8 16 50 31 36 0.78 1.98 1.6
Ep BHU 26.5 69 425 6.0 1.3 4 11 63 164 579  2.38 3.1
BHR  26.5 69 425 6.0 1.0 3 5 63 70 1.73 1.02 1.4
- BA  29.3 7 1371 6.8 2.3 11 39 38 35 0.2  2.18 1.6
PH 29.3 73 1335 6.2 1.5 59 %4 54 64 0.90 1.88 6.6
HA 4.7 7 1556 5.8 0.8 15 18 49 57 0.38 1.08 3.1
HE HCM  28.3 74 1441 6.2 0.9 21 18 47 39 0.39  0.82 2.4
MY 27.0 81 1222 6.4 0.3 2 9 36 62 2.85 0.62 1.3
Ok KL 28.0 78 2776 4.3 3.8 12 Y] 42 2% 0.16 1.42 1.0
¥ TR 18.1 91 2433 5.1 0.1 - 1 35 10 0.13  0.25 0.3

2 ZRWTIE

2.1 HRABMEESASEMESR

B R RN R RN R ERH T ARBHERRNK A NRERR, R2ALTARRKRK
HR T AN S —FE IR L KB 1509223 #E MM RSN EmES R, SREH, BN
HEARKSIFH T WIS — Rk E RV X 50.5 ~ 782.5 g/m’, ZAB B X 2 575 R KRS58
T BB E A 208 16 5, EISRENTEMEK X (CQU) 3 B MB HE R R, X
782.5 g/ml AR KRS B ESREE 1509223 FRENBRRR; MAFE T REENDSRAT TR
o AR AR R NN ER IR SN 1% 26, TR, BRAKSERS KK REDH
K, XHET—EFH L,

#2 BANEMEERARASTFENEMESR

‘ e EppE KEH i1 k%3012
5 2 HR
CcQuU COR HK BHU BHR BA PH HA HCM KL MY TP
Vear 782.5 492.0 150.5 157.0 156.0 115.5 281.0 181.5 163.5 166.5 139.0 50.5
CA C5 4 2 2 (o] [ov] a3 (o} [ov] [ov] C2 2

Vo B AE — MR (g/n?) s CA: 5 1900223 KR MBS PRI 4R,

2.2 KSIREEER R A RN
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F3 SHRETFHBNE IR ERHEX RMER

H* HNG; S0, NO, 0 EIE k] a- NO;~ S02” Bt

H* 1.00

HNG, 0.37 1.00

S0, 0.39 0.11 1.00

NO, 0.34 0.70 0.37 1.00

0y 0.09 0.01 0.34 -0.39 1.00

BRH 0.02 -0.12 0.47 0.01 0.53 1.00

a- -0.26 -0.11 -0.21 -0.25 0.41 0.68 1.00

NO;~ ~0.08 0.55 0.19 0.54 0.17 0.41 0.49 1.00

S04 - 0.36 0.00 0.95 0.30 0.37 0.67 -0.05 0.16 1.00
B ER 0.46 0.05 0.93 0.26 0.44 0.60 ~0.12 0.10 0.97 1.00

F 3BT AIEERET SRR R AR X RYCER, TR, KSR — s R E T
AR ERE KRR XK, 0 SO, 1 50,2~ \NO, F1 HNO,, HAH X R BUE 4514 0.95,0.70; I HEBRE
FREIMMERBEN . XEHRATEBRE T RS TR EAER, W& TSR E TR
BB L R BTG RATE , SRR B B A B B K S By SO, WHE A1 50,2~ MEE & , BV
KEHRITIE s U B MoK B (H' ), T & N A& WX B R AR R 58, (i
IR SUEFSUR RN CL- AR by X B B Rk, X T 6 S it B BB S K%
fr T kR A 20,

HTEME WM R RAS FRITEGR 80 W 100
SRR EE B 1 A T &%k S T
R DL AR S R Y SO, YR EE K T4 A _ R
AR B, 76 F 2 K5 1 G o B
B, 5K BB SO, 5 AN R, X5 Y.
Maeda SALERTHR WHFTER -5, 7
SO, TSI EE N B AL A A, bR R ) A
S E K ERERREE N L ERE 4
#1110 g/mto T, BEAATALAT SO, BRR 2
BRI, b, EAS S02 MK TR
E}(J MY .BHU *ﬂ BHR ﬁﬁ,ﬁ,ﬁ’i%ﬂﬁ}#tﬁﬁﬂjtﬂ ’ CQUCQR HK BHUBHR BA PH HA HCM MY KL TR ’
A G OB D 3R , 33 T B 5 i e K A
B SR A FL T R B T DR B T I RRRERS SO, RIESH
%, XERTENE—SNEATR. BHKE, EFFROES R RANERERSAS T
SO, WEEE R4 (0% R 2N 0.93) 3K, A1 SPSS it iRkt A7 %45 B A 47 %0, A3 (pug/
m?) SO, M BE SR AU B hud 3 8 6.32 g/meyro

KBS REBRBOALRE ATIRIES , B AR AS BTN, B 55 R1 40
FE, ZEX ERMFEHEEA HIXEHEE KM BX B M S a0, I 2 TR, B
S, IR R R+ RS, S Rh TEARTFE T ASKRZ SHERLW, HE1
Z AWM E R, BT, RN LAR T T AU : (1) B 2(a) T AT, BRAR O 6 1
REGEE T EA SN TR#E, X5 A R. Mendozal 1% A IBFST 45 R — B0, M A BIBE & 25CRL |
B, B L TG , o TR K A 36 e, TR 5] (TOW ) H F 10% , DA T AR EG o 4 B o o B 8.
(2) AL 2(c) T 1, B R o 50 S A UZE TR 1 000 ~ 1 500 mum TS A, X T 2 B 0 KRR T
BB (I — R BB R TSR e B (578 A M e L e ; T G R Y BT e T K i B A 4R
B, G AE R REESR IR,
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M2 BRRHERSSREFHNXER
3 BRE SO, SRIEREMITREITIE

BT SO, TR E A E R, AR B RH LG SO, MRILEHTR. B, BEREZHE
Schikorr ZE 1983 4E3RHH A “BRIEFFILA U1, B, KSHR S0, LT BREE T REABRREETHE
BRI AR, F B S E Ak SRR RN, 4 R FeSOs, T FeSO, N BEHE— 4 E ALK A 4 B
BT R FTRIES, X — B R R T

4H,S0, + 4Fe + 20, —>4FeS0, + 4H,0
4FeS0, + 0, + 6H,0 —>4FeOO0H + 4H,S0,

BAELL SO, ISRA T ARSI F , 1T FeS0, A MR GBI B R, KA T 3 SR i iE
EAKBI S, BAVFTFRIMSREHE HIESE T S0, KEREmMmIAERM.

4 g

1) BRRHASEHERABNBRX R, RRWKSIFE, R BMmEREEE 1615, EERXK
FIRX (CQU) 3% S BRARIE Pl BB, 0 782.5 g/m?, BLAHR A K S B i S 4155 B 1509223 FALE /Y
BREL, MAEREERRABENDREE TR ¥ ARREHRERRK, N 50.5 ¢/m’

2) KSERYAFAERBMET RRNEHER, BdMHXaWER, EFREHAERT
B3 TR R IR E B KR XS HTTE, THBREPEMNERIEX, & SO, 53 ERB#AMS
B, SHRZME HBRRBE R A E,

3) K AFIEE FTEEARERNESNRANBERERIFT4AEE XTHELZETZME
MM EERAmEE T AR TR, BEF TS HNERE AEER,

B 3M:

(1] ERV. AKBHEBFREHSS5HRI). BipE S8R ,2000,12(2) : 104 - 107,

[2] P.R.Roberge et al. Atmospheric corrosivity modeling: a review(]] . Materials and Design,2002,23:321 - 330.

(3] N.Mikhailovskii. Atmospheric Corrosion of Metals and Protective Methods( M) . Moscow, 1989.

[4] Y.Maeda et al. Material damage caused by acidic air pollution in East Asia(J) . Water, Air, and Soil Pollution,2001, 130:141 -
150.

(5] BRBk BERAKKBIENHEERAFOFR]) ERIERE,191,13(5) 148 - 52.

(6] A.R.Mendoza et al. Outdoor and indoor atmospheric corrosion of carbon steel(]] . Corrosion Science,1999,41:75 - 86.

(7] NAPAP.SOS/T Report No. 19, Effects of Acidic Deposition on Materials( R).1989.


http://www.cqvip.com

