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ABSTRACT
This study is to investigate the 8 1/2-year atmospheric corrosion behaviors of carbon steel,

weathering steel, and hot-dip galvanized carbon steel in a windy urban area. The experimental
methods included actual exposure test and analyses of corrosion products(SEM/EDS and XRD).
The results revealed that the corrosion rates of bare steels obeyed the law C = AtB (C and t
represent corrosion amount and time, respectively, while A and B are constants). The weathering
steel not only possessed lower initial reaction rate, but also possessed better protective rust than
carbon steel. The corrosion product of carbon steel was composed of FeOOH and less protective
Fe

3
O

4
. However, that of weathering steel was composed of FeOOH and no Fe

3
O

4
was observed at

all. Therefore, its corrosion resistance was better. The corrosion of hot-dip galvanized carbon steel
did not obey the above rate law. However, only -phase of the hot-dip layer had been slightly
attacked during the 8 1/2-year exposure. The intermediate and phases were not corroded at
all. Therefore, the life time of this steel in windy urban area is predicted to be very long. 
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1. 

Table. 1 Chemical compositions of the investigated steels.  

2. 

Table.2 The environmental conditions of the location of exposure.  

3. A B t* 

Table.3 The calculated values of A, B, and t* from the weight loss equation of  each steel. 

Unit wt%    Balance Fe

SS400 + Zn R2 0.79



1. 

Fig.1 Test results of weight loss vs test period of

each steel. 

2. 1 

Fig.2 Relation of the logarithm of weight  loss to

that of test period from Fig.1.  

3. SS400 SEM / EDS 

Fig.3 SEM / EDS analysis of the cross-sectional scale on the steel SS400 after exposure for 8 1/2 years.
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4. AS1 SEM / EDS 

Fig.4 SEM / EDS analysis of the cross-sectional scale on the steel AS1 after exposure for 8 1/2 years.

5. AS2 SEM / EDS 

Fig.5. SEM / EDS analysis of the cross-sectional scale on the steel AS2 after exposure for 8 1/2 years.



7. SS400 XRD

Fig.7 XRD analysis of the corrosion product on the

steel SS400 after exposure for 8 1/2 years.

8. AS1 XRD 

Fig.8 XRD analysis of the corrosion product on the

steel AS1 after exposure for 8 1/2 years.
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6. SS400 + Zn SEM / EDS 

Fig.6 SEM / EDS analysis of the cross-sectional scale on the steel SS400+Zn after exposure for 8 1/2 years.



9. AS2 XRD 

Fig.9 XRD analysis of the corrosion product on the

steel AS2 after exposure for 8 1/2 years.

10. SS400 + Zn 

XRD 

Fig.10 XRD analysis of the corrosion product on the

steel SS400+Zn after exposure for 8 1/2 years.
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