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ABSTRACT
This study is to investigate the atmospheric corrosion behaviors of carbon steel, weathering

steel, and hot-dip galvanized carbon steel in various environments for almost 10 years. The
experimental methods included actual exposure tests and analyses of corrosion products by
SEM/EDS and XRD. The results revealed that, in industrial, coastal, and rural areas, the weight
loss was ranked in the order: carbon steel weathering steel galvanized steel. The corrosion
rates of bare steels obeyed the law C = AtB (C and t represent corrosion amount and time,
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respectively, while A and B are constants). The weathering steel not only possessed lower initial reaction rate, but also
exhibited better protective rust than carbon steel. The corrosion product of weathering steel had more tendency of
generating -FeOOH, while that of carbon steel had more tendency of forming Fe

3
O

4
. The corrosion product of

galvanized steel in both industrial and coastal areas were complex, while that in rural area was simply ZnO.
Furthermore, both and phases were corroded in the above former two areas, while only phase was corroded in
rural area. Compared with that in previous study, the weight loss of bare steel in various areas was ranked in the order
coastal industrial windy urban rural.
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1. (wt%)

Table 1 Chemical compositions (wt%) of the investigated steels.

2. 3 A B t* 

Table 2. Values of t* and A, B in the weight loss equation from Fig.3.
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3. 9 A B t* 

Table 3. Values of t* and A, B in the weight loss equation from Fig.9.

4. XRD 

Table 4. The constitutes identified from XRD of the corrosion product of each

steel after exposure in each environment.
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5. 13 A B t* 

Table 5. Values of t* and A, B in the weight loss equation from Fig.13.

1.

Figure 1 Test results of weight loss vs test period of each steel in China Steel Corp.
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2. 1 SS400 

Figure 2 Ratios of weight loss of SS400 to those of other steels at each test period in Figure 1.

3. 1

Figure 3 Relation of the logarithm of weight loss to that of test period from Figure 1.
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4. SS400 + Zn 10 / SEM/EDS 

Figure 4 SEM/EDS analysis of the cross-sectional scale on the steel SS400 + Zn after

exposure in China Steel Corp. for 10 years.
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5. XRD 

Figure 5 XRD analyses of the corrosion products of the steels after exposure in China Steel Corp.
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6. SEM/EDS 

Figure 6 SEM/EDS analyses of the corrosion products of the steels after exposure in China Steel Corp.
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8. 7 SS400 

Figure 8 Ratios of weight loss of SS400 to those of other steels at each test period in Figure 7.

7.

Figure 7 Test results of weight loss vs test period of each steel in Sun Yat-Sen University.
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9. 7 

Figure 9 Relation of the logarithm of weight loss to that of test period from Figure 7.
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10. SS400+Zn 9.8 / SEM/EDS 

Figure 10 SEM/EDS analysis of the cross-sectional scale on the steel SS400 + Zn after exposure

in Sun Yat-Seng University for 9.8 years.
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12. 11 SS400 

Figure 12 Ratios of weight loss of SS400 to those of other steels at each test period in Figure 11.

11.

Figure 11 Test results of weight loss vs test period of each steel in Shu-Lin.
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13. 11 

Figure 13 Relation of the logarithm of weight loss to that of test period from Figure 11.
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14. SS400+Zn 9.8 / SEM/EDS 

Figure 14 SEM/EDS analysis of the cross-sectional scale on the steel SS400 + Zn after exposure

in Shu-Lin for 9.8 years.
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15.

Figure 15 Comparisons of each steel in different exposure environments.
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16. AS1 SEM EDS

Figure 16 Cross-sectional SEM image and EDS analysis of AS1 after exposure in different

environments.


