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ATMOSPHERIC CORROSION OF FIVELOW ALLOY STEELS

HAN We \WAN GJun ,WAN G Zhenyao ,YU Guo-cai ,L | Hong-xi
State Key L aboratory of Correcsion and Protection,
Institude of Metal Reserch, Chinese Academy of Sciences, Shenyang 110016, China

ABSTRACT :For rapidly eval uating corrodon red stance to atmogpheres contai ning SO, as the main pol-
luotands of low aloy steds, five selecded steel s were tested by meansof an immerson - wet - dry cycle
test method ,then the electrochemica conosron feature of the rusted steels ater corroson test was stud
ied by XRD and SEM etc. The results showed that a decrement order of the corroson redstance of the
5 stedsis as follow: 06CuP,CortenA ,09CuP,20Sted ,A3. The corroson rate of A3 sted was 2. 49
times higher than 06CuP which was the most corrodon redstant among the 5 steels. The weigh loss of
the 5 steels al followed exponentia decay function: Y = Yo + Ae” Y®. The sequence of the factor -
A/ B of the 5 steelsobtained by fitting calculation wasindstent with that of corrodon res stance.
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Table 1 Chemical composition o tested sted I mass %)
No. brand C S P Mn g Cr Ni Cu Al N
1 20stedl 0.17 0.011 0.016 0.036 0.07 0.02 <0.05 <0.05 0.03 0.0031
2 09CuP 0.02 <0.005  0.099 0.39 0.29 0.02 <0.05 0.29 0.034 0. 0025
3 06CuP 0.071 0. 006 0. 061 0. 67 0.2 0.02 <0.05 0.27 0.017 0.003
4 cortentA 0.09 0. 005 0.081 0.35 0.3 0.48 0.27 0.28 0.037 0. 0026
5 A3 0.08 0.019 0.023 0.4 0.18 <0.02 <0.05 <0.05 <0.015 0.0031
Table 2 Parameters of immersion - wet - dry cycle test
sat t ature, time,mi
e emperature me,mn BUO |
imerson 40 4
™
wet 40 4 g S00 ¢}
dry 50 12 2 a00 |
@
£ a00 |}
B
Table 3 Parameters of fitting 'g 200 b
Yo A B R - AlB 100 |
06CuP 327.95 -327.59 90.6 0.9897 36.2 20 40 60 80 100 420
cortenA  310.52 - 438.19  88.2 0.9929 4.97 fime, h
09CuP 462.09  -498.7 87.34 0.9991 5.71
20gted 665.21 - 754.26 66.4 0.9976 11.36 Fig.1 Weight loss of tested steds vs time(dot :test data,line:
A3 622.58 - 785.76 44.83  0.9963 17.53 fitting curves)
A3 06CuP 2.49
Table 4 XRD results of rusted steds
materid Y - FeOOH,% O - FeOOH, % Fes04,%  Fe03,%
06CuP 53 23 / 23 1 ’ ,
cortenA 54 32 / 12 , ,
09CuP 36 30 18 14 ,
20sted! 43 34 / 22 Y = Yo+ Ae VB ()
A3sted 21 17 45 16 Y% 1 (h) , A B
1
3( ) R 1,
50 mmx1.5 mm, 800
5 (1
1 5 1 1
1 ( 3 ), v
(SEM/ EDX) , X - Ray ’
_dy A _uys
vV = - e (2)
dt B
(2 : Yo ,
2
- A/B ,
2.1 3 - A/B
1 ( 5 . 06CuP
, ). 5 , ,06CuP
) ; . 09CuP
5 : 06CuP, cortenA 06CuP ,
09CuP ,20sted ,A3; 06CuP , 06CuP .ocortenA 09CuP,



Fig. 5 Surface morphologies of 20sted &ter corrodon for 120 h
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Fig. 6 Surface morphologies of A3 &ter corrodon for 120 h

4 09CuP,
06CuP 09CuP  cortenA ,
2 , .2
6 5 5
06CuP 09CuP  cortenA
2.2
X ( 4 5
o - FEOOHY - FeOOH
Fes04 Fe . Yy -
FEOOH a - FeOOH Y - FeOOH
Y - FeOOH,
31y - FeOOH a - FeOOH.O
- FeOOH , o - FeOOH
(41
Evans'® FesOa
, FeOOH
,Fe304

‘Fe -Fe®* +2e

Fe’ : [FeOH] ™,
Y - FeOOH. :
8FeOOH + F&** +2e ~3Fe304 + 4H,0 (3)
, Evans
, FeOOH

am- FeOOH Y - FeOOH,
[5] .

2(am- ¥ - ) FEOOH +2e + 2H" -2[ FeOH-

OH] (4)
FesO4
(1) , 02 ,
2[ FeOH- OH] +0.50, —2(am- A/ - ) FeOOH
+ H20 (5)

am- FEOOH Yy - FeOOH —

(2 — .

2(am- N - ) FEOOH + Fe** (aq) —Fes04 +

2H" (6)
2(am- ¥ - ) FEOOH + 2[ FeOH- OH] —2Fe;0,
+4H,0 (7)
. Fe30s4 FesOs Y -
FeOOH . /
«C .
/ . XRD A3
FesOs, Fes04 (
) : :
, .Fes0, Fe*?
Yy - FeOOH . (61,
FesO4 / ,



319

Y - FeOOH
p - FeOOH ,
( 2 6) .
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