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Abstract: In this study, to propose the deterioration curves of urethane, ceramic, polysiloxane and fluorocarbon coating for the steel bridge, an

accelerated corrosion tests were carried out. The each coating system wes applied on the top of the specimens, and circular initial defects were introduced

with different diameters with 0.5, 1.0, 3.0, 5.0 mm. An accelerated corrosion test condition was used to simulate severe corrosive environment depending

on ISO 20340. The deterioration curve of each coating type was evaluated based on deteriorated area from the circular defects. In order to evaluate

the coating service life of installed steel bridge using deterioration curve, the acceleration coefficient was calculated at correlation between ISO 20340

and corrosivity categories by ISO 9223 based on field corrosion rate. From test results, the propagation rate of coating deterioration area was different
to diameter of circular defects. In case of urethane coating, the coating service lifes of 3% deterioration area was evaluated in 31.8, 15.8,9.9 and 3.9

years with C2, C3, C4 and C5 category.
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Table 1 Coating system of specimens

Coating layer

Measured film

Specimens Coatin e thickness
P &P Ist 2nd 3rd 4th

(yam)

UZ-B Urethane Inorganic zinc Mist coat High solid epoxy Urethane 260
75¢m 100/ 80m

CZB Ceramic Inorganic zinc Mist coat pro:;g:ifrzlgaint Ceramic urethane 251
754um 100/ 80m

PZB Polysiloxane Inorganic zinc Mist coat High solid epoxy Polysiloxane "1
754m 100m 80m

I ic zi Mi High soli Fl

FZ.B Fluorocarbon norganic zinc ist coat igh solid epoxy uorocarbon 245

754¢m 100/ 50/m
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UV/condensation—ISO 11507

Salt spray-1SO 9227 Low-temp. exposure

Day 1 Day 2 Day 3 Day 4
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Table 2 Coating system of specimens

Coatin Initial Coefficient
. & coating

P defect A B R
¢0.5 0.262 0.148 0.88
ol1.0 2.254 0.140 0.96

UZ-B
»3.0 9.336 0.123 0.99
»5.0 25.931 0.106 0.99
»0.5 0.362 0.147 0.98

CZ-B ¢1.0 1.870 0.145 0.97
»3.0 10.673 0.130 0.96
»5.0 26.0 0.098 0.97
®0.5 0.578 0.124 0.95

PZ-B ¢l1.0 4.121 0.109 0.89
»3.0 12.681 0.123 0.96
»5.0 23.0 0.114 0.99
»0.5 0.678 0.117 0.92

FZ-B ¢1.0 1.960 0.143 0.98
»3.0 10.720 0.151 0.98
»5.0 31.473 0.106 0.96
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Fig. 4 Coating defect area depending on coating defect size of coating type
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Fig. 5 Relationship and service life(acceleration cycle) and coating defect area
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Table 3 Summary of corrosion category and acceleration factor
depending on corrosion environment(Cheong, 2002)
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Corrosion Weight loss Corrosion ~ Acceleration
environment (g/m?) category factor(Ac)

1 Urban 9.56 C3 62.84
2 Urban 11.33 C3 62.84
3 Urban 11.13 C3 62.84
4 Industrial 12.96 C3 62.84
5 Industrial 14.08 C3 62.84
6 Industrial 13.60 C3 62.84
7 Rural 11.33 C3 62.84
8 Rural 9.48 C3 62.84
9 Rural 7.04 C3 62.84
10 Urban 3.00 C2 125.7
11 Marine 15.35 C4 39.28
12 Urban 5.62 C3 62.84
13 Montane 6.28 C3 62.84
14 Rural 6.84 C3 62.84
15 Montane 1.22 C2 125.7
16 Montane 7.95 C3 62.84
17 Montane 7.22 C3 62.84
18 Montane 6.45 C3 62.84
19 Marine 10.19 C3 62.84
20 Marine 17.59 C4 39.28
21 Rural 3.89 C2 125.7
22 Industrial 4.17 C2 125.7
23 Urban 6.79 C3 62.84
24 Rural 2.67 C2 125.7
25 Rural 4.65 C2 125.7
26 Urban 14.08 C3 62.84
27 Urban 6.86 C3 62.84
28 Rural 2.74 C2 125.7
29 Montane 9.89 C3 62.84
30 Industrial 2.57 C2 125.7
31 Marine 12.25 C3 62.84
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Fig. 8 Coating service life of coating type depending corrosion category

Table 4 Summary of coating service life depending on corrosion
environment

Coating service life (year)

Coating type > C3 C4 C5  Lee, 2015
UZ-B 318 158 9.9 3.9 26.6
CZ-B 32 160 100 40 26.0
PZ-B 263 138 8.5 3.5 28.6
FZ-B 260 130 80 32 303
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