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ABSTRACT According to the relationship of the transmission line model (CR circuit) and the fixed
configuration model (QR circuit), the analytical method of electrochemical impedance spectroscopy is
established, by which the effect of coating’s thickness and its application are investigated. The results
show that for intact coating the fitting stability of CR circuit is higher than that of QR circuit. As
compared to the parameter of constant phase element Yp, it is more regularity for the relationship of
Cp with the state change of coating due to uptake water. The parameters of A; and B; deduced from
that can be used to evaluate the effect of coating thickness on barrier qualities. Moreover, within some
range the logarithmic linear slope of parameter C; vs characteristic frequency f* is not effected by the
~ thickness of the coating with incomplete barrier properties, and has a certain connection with the ratio
between the relative increment of capacitance and that of resistance, which could be used to assess the
change of adhesion between organic coating/metal interface, and the reason is given.
KEY WORDS electrochemical impedance spectroscopy (EIS), transmission line, coating thick-
ness, barrier quality, interfacial adhesion
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Table 1 Preparation condition of sample and water uptake

in coating after 455 h immersion

Sample Surface Coating  Volume fraction of
pretreatment thickness, um water uptake, %
ap KH-550* 250 3.41
az KH-550 265 4.86
azs KH-5504+WD42* 270 3.70
aq WD-42 300 3.81
a5 Phosphate treatment— 315 5.43
WD80*+KH55
ag KH-550 350 3.47
by Hot—dip galvanized 60 -
by Hot—dip galvanized 100 -
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Fig.3 Comparison of experimental data and its CR cir-
cuit fitting results as well as residual error for both
CR and QR circuit for sample a3
(a) experimental data (symbol) and fitting results
(line) in the Bode diagrams at different immersion
times (b) comparison of residual error of CR cir-

cuit and QR circuit after 60 h immersion
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