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Analysis of Dose-response Functions in ISO/FDIS 9223:2011E
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Abstract: Atmospheric corrosivity of our nine national atmospheric corrosion test stations was evaluated by dose—response
function method, key factor method, and standard metal method. The dose—response function’s application scope, evaluation error,
temperature and humidity’ s effect on SO, and CI™’s corrosivity in ISO/FDIS 9223:2011E was discussed. It was concluded that
dose—response function method is suitable for evaluation of atmospheric corrosivity including SO, and CI7; the method has
equivalent effect with key factor method presented in ISO 9223—1992; The influence of temperature and humidity on pollutants”
corrosion effect in dose—response function needs to be further verified.
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Table 1 Chemical composition of tested steels

%
Gt C S p Mn Cr Ni Cu Al N
1 0.08 0.019 0.023 0.40 0.18 0.02 0.05 0.05 0.015 0.003
0.14 0.007 0.013 0.72 0.19 0.04 0.020
6 0.02 0.005 0.009 0.15 0.01
*2 ARHRIRANERE1 alEMHEE
Table 2 Corrosion rate of tested steels at different exposure sites after one year exposure
mm/a
il 1% 3% 6%
b — 0.0309 0.0389
HE — 0.0665 0.0832
HiX 0.0307 0.0403 0.0389
PARES 0.0854 0.0706 0.0734
I — 0.0621 0.0576
PURRRAN 0.015 0.016 —
Eigs 0.0122 0.0148 —
hirgt 0.0077 0.0071 —
L] 0.0226 0.0269 —
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Table 3 Corrosive factors of atmosphere at different exposure sites

Wi CIUUHE SR/ (mg- 100 em™-d™) SOUIAHHEZR/(mg+ 100 em™-d™) SEIFXFIREE /% F-YIiREE/°C iR nfa)/(h-a™)
b 0.049 0.442 57 12 2358
Hi 0.25 0.704 71 12.5 4049
B 0.011 0.272 77 16.9 4871
ARE 0.006 0.667 81 18.4 5304
T 0.387 0.06 86 24.6 6736
PEXUR Y 0.001 0.052 83 21.7 5514°
EI ! 0.005° 0.0016' 43 10.5 240°
Ao — — 56 6.5 684°
JE R — — 47 12.6 366°
F4 FEASEHRERSRNBNRES 1 EMEMRR
Table 4 Corrosivity categories corresponding to corrosion rate of steels for the first year of exposure
W m/a
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Table 5 Grouping of the key factor for exposure conditions

HERTA L] SO LR 3 ClI TR R
2% iR/ (hea) sy JEH/(mgrem™-d™) g JEHl/(mgeem™?-d™)
T <10 P, <10 S <3
Ts (10,250] P, (10,35] S (3,60]
T (250,2500] P, (35,80] S, (60,300]
s (2500,5500] P, (80,200] Ss (300,1500]
s >5500 — — — —

*6 XEEAREWERNASEMER
Table 6 Estimated corrosivity categories of atmosphere for

carbon steel

e PP, P, P,
Si—S, C C C.18 Cs
T S, C C Ci1 Ca
S Ci8% G, CiB5 G, C.
S—S, C C, G, C.
T, S C» C.3 C3 Cs
S G5 C, G5 Cy Ca
Si—S, Co1 Cs Cs Cy Cs
s S G5 C, G5 Cy C.5% Cs
S, C. Cy1 Cs Cs
S—S, Cs Ca Cs
s S Cs Ca Cs
S Cs Cs Cs
Si—S, C Cy C,1 Cs Cs
s S Cs Cs Cs
S Cs Cs Cs
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Table 7 Corrosion rates and interval of carbon steel calculated

by dose-resonse functions

W m/a

il Ji e BIFX[E

dtxt 34.62 23.08~51.67

HE 64.93 43.29~96.91

X 30.92 20.61~46.15

PARE S 47.19 31.46~70.44

ik 55.12 36.75~82.27
PORLRRZN 11.29 7.53~16.85
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Table 8 Corrosivity determination based on different methods

B Frife FRI R e 7 PR KR A
SlEY MR BEXIE Rk
e Cs Cs Cs,Cs Cs,Cy
Hi Ca, Cs Cy C—Cs Ca
I Cs Cs Cs,Cs Cs
PARE S Cy,Cs Cs Cs,Cy Cs
JIER o C, C—Cs Cs,Cs
PURLRRZN C, C, C» Cs,Cy
o Cs — — Ci
Frp# (08 — — C,,Cs
JEIR ) Cs — — Cs,Cs
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Fig. 1 The influence of temperature and humidity on pollution

corrosivity
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Table 9

Relative error of corrosion rates calculated by

dose-resonse functions

%

DAY 15 35 6%

b 12.0 -11.0

HE — 2.4 -22.0

HiX 0.7 -233 -20.5

PARES —44.7 -33.2 -35.7

AT — -11.2 4.3
PURUIRZN —24.7 -295 —
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