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INVESTIGATION ON INTERRELATION OF INDOOR ACCELERATED
CORROSION AND ATMOSPHERIC EXPOSURE CORROSION OF STEELS

WANG Zhen-yao, YU Guo-cai, HAN Wei
State Key Laboratory for Corrosion and Protection, Institute of Metal Research.,
Chinese Academy of Sciences, Shenyang 110016, China

ABSTRACT : The law of atmospheric corrosion of 4 steels in Shenyang area was studied by means of at-
mospheric exposure tests and their corrosion products were analyzed by XRD and IRAS. For compari-
son, an accelerated weathering tests of immersion — dry — wet combined cycles with the medium of
NaHSO; and NaCl was used to simulate the field corrosion process. The results showed that, in the two
conditions of field and laboratory, the corrosion process of steels could be described by a formulary of
AW = Kt" ; the main corrosion products are « = FeOOH and ¥ — FeOOH. It is obvious that there exists
a rather good the interrelation between simulating accelerated corrosion and atmospheric exposure cor-
rosion. The corrosion process of steels in Shenyang atmosphere could be simulated by accelerated

weathering tests of immersion — dry — wet combined cycles with the medium of 0.01 mol/L NaHSO;
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and 0.001 mol/L. NaCl.
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Table 1 Chemical composition of tested materials(mass% )

material C S P Mn Si Cr Ni Cu Al N
20steel 0.23 0.009 0.013 0.47 0.22 0.02 <0.05 <0.05 0.03 0.0034
06CuP 0.071 0.006 0.061 0.67 0.2 0.02 <0.05 0.27 0.017 0.003
CortenA 0.09 0.005 0.081 0.35 0.3 0.48 0.27 0.28 0.037 0.0026
A3 0.037 0.008 0.015 0.26 <0.03 <0.02 <0.05 <0.05 <0.045 0.0021

Table 2 Parameters of immersion — wet — dry cycle test

state temperature, C time, min
immersion 40 4
wet 40 4
dry 50 12

Table 3 Regression analysis of mass loss of steels and time for

exposed test
material regression equation R?
A3 AW =98.605t"-363 0.888
20 AW =65.402¢0-442 0.831
06CuP AW = 53.274¢0-4702 0.813
Corten A AW =76.854(3115 0.802
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Fig.1 Relationship between mass loss of specimens and exposure

time
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Table 4 Regression analysis of mass loss of steels and time for Table 5 FTIR results for corrosion products formed on 4 years

accelerated test exposed specimens

material regression equation R?

) experimental peak ) reference peak
A3 AW = 14,2294 0.9421 mal ol e 1013
20 AW =15.1740-6872 0.9899 I\ 884.71,798.08 - FeOOH 900 - 880,796
06CuP AW = 8. 529107049 0.9871 1021.71,457.68 - FeOOH 1020, 460
Corten A AW =22.69¢-56 0.9127 45768 7= Feas 460
1653.73 Fe(S04)3*9H,0 and/or 1650
o~ FeOOH- nH, 0
2.3 Jﬁ'ﬂh?"%ﬂ’ﬂﬁ’fﬁ Corten A 885.01,799.04 a— FeOOH 900 - 880, 796
HU A3 1l Corten A HIFEVL IR SR 4 £ 001 - e -
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Fig.2 Relationship between mass loss of specimens and acceler-

ated time
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Fig.3 IR absorption spectra of tested steels after exposure 4

years in Shenyang

Table 6 Result of XRD analysis of rusted samples

material Y~ FeOOH, % o-FeOOH, %  Fe3O4, % Fe, 03, %
06CuP 53 23 / 23
CortenA 54 32 / 12
20 43 34 / 22
A3 21 17 45 16
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Table 7 Relationship of times when the same mass loss was

reached of samples by field and accelerated test re-

spectively
material equation

A3 In ty=2.188 In tpy — 5.331

20 In ty=1.554 In tyy —3.305
06CuP In t4=1.499 In tyy —3.896
Corten A Int=1.8111ntx—3.916
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