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In this study, both evaluations by visual imaging for exterior view of coating and by EIS were executed for
epoxy primer coated specimens deteriorated by accelerated test, and comparison and analysis were carried out
for 2 evaluation methods. In the comparison between total damaged area ratio acquired by image processing
method and deterioration point, higher deterioration points were appeared for rusted specimens than for non-rusted
specimens. It is attributed that deterioration point per unit area ratio given for rust is higher than for peeling.
In the comparison between total damaged area ratio and EIS result, impedance of coating was largely decreased
as about 10*Q-cm’ or less when rust area ratio is more than about 0.1%, and blistering area ratio is more than
about 3%. Charge transfer resistance (Ry) and double layer capacitance (Ca) values were appeared for all specimens
except 2 ones, which shows that water is accumulated and steel substrate is corroded at coated film-steel interface.
In the comparison between deterioration point and EIS result, more than 10 points as deterioration point were
given for specimens of below 10°Q-cm” of impedance at low frequency. For specimens deteriorated by NORSOK
cyclic test, impedance was lowest of all, though deterioration point was not high. It is thought to be attributed
that coating system and accelerated deterioration condition of cyclic tested specimens were different from those
of main specimens. From the result, it is thought that coating resistance can be relatively more decreased than
deterioration degree estimated from exterior view under more severe corrosion environment or in the present
of more complex deterioration factors.
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EVALUATION OF DETERIORATION OF EPOXY PRIMER FOR STEEL BRIDGE COATING USING IMAGE PROCESSING AND ELECTROCHEMICAL IMPEDANCE SPECTROSCOPY
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EVALUATION OF DETERIORATION OF EPOXY PRIMER FOR STEEL BRIDGE COATING USING IMAGE PROCESSING AND ELECTROCHEMICAL IMPEDANCE SPECTROSCOPY

Table 3. Evaluation Standard for deterioration of steel bridge coating
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Amplitude 50mV

Table 5. Evaluation results of rust and blistering degree
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5 2 Few 10
6 2 Medium Dense 4
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Fig. 3. Evaluation results of rust and blistering degree
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Table 6. Result pictures after image processing and calculated ratio of deteriorated area
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Table 7. Deterioration points based on evaluation standard for deterioration of steel bridge coating
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Fig. 4. Comparison between total ratio of deteriorated area and Frequency (Hz)

deterioration point Fig. 5. Bode plot for EIS measurement
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4 6 8 10
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Fig. 6. General standard of judgment for coating performance
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Table 8. Parameters obtained by fitting impedance spectra to equivalent circuit models

. . 2)
ANANS 1 OIEII’;’;*‘(EG_ z;[nz) R (@ - em?) I“‘erfaigl.‘g’f)dance R (@-em’) | Ca? (Flem?)

0 5.5%10° 152 5.5%10° - -

1 9.9x10’ 32282 9.9x10’ - -

2 1.3x10* 146 1.3x10* 1.3x10° 7.6%x10™

3 8.3x10° 208 8.1x10° 3.8x10* 1.3x107

4 3.5%10° 435 3.1x10° 3.6x10* 2.0x107

5 9.4x10° 156 9.3x10° 4.2x10* 1.2x107

6 2.1x10° 146 1.9x10° 2.0x10° 3.8x10°

7 2.0x10° 142 1.8x10° 1.6x10° 2.5%107
NORI 1.0x10° 106 9.1x10? 9.1x10? 2.8x107
NOR2 1.3x10° 108 1.2x10° 1.1x10° 2.1x107

1) Rs (solution resistance) : £ o] #]3g+
2) Interfacial impedance :
3) Re (charge transfer resistance) :

4) Ca (double layer capacitance) :
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EVALUATION OF DETERIORATION OF EPOXY PRIMER FOR STEEL BRIDGE COATING USING IMAGE PROCESSING AND ELECTROCHEMICAL IMPEDANCE SPECTROSCOPY
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Fig. 7. Comparison between deterioration point and EIS result
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