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Evaluation of Anticorrosive Performance of Organic Coatings
Subjected to Cyclic Wet-dry Exposure
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ABSTRACT: Organic coatings are widely used to control the corrosion of a steel structure. The water in coatings may cause the coatings to swell,
leading to the degradation of the coatings. In addition, water affects the permeation of oxygen and other corrosive agents, and consequently, the
presence of such substances at coating-metal interface promotes corrosion of the metal substrate. In this study, the anticorrosive properties of 4 types
of coating, such as epoxy-epoxy, epoxy-urethane, urethane-epoxy, urethane-urethane, were evaluated. The evaluation tests were conducted under
cyclic water-absorption/desorption conditions, consisting of alternative exposure to diluted 0.00IM-LiCl(@aH20=1) and concentrated
10M-LiCl(aH20 =0.15). The anticorrosive performance of coatings was found to decrease in the order of urethane-urethane > urethane-epoxy >

epoxy-epoxy coating.
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Table 1 Preparation of specimens

Code Under Coat Too Coat Total
n

Name er hoa op oa Thickness
E E

EE ‘POXY .POXY 66;m
resin(30m) resin(36m)
Urethan E

UE rethane “Poxy 61m
resin(25;m) resin(36,m)

UU Urethane Urethane 59
resin(31um) resin(28um) s

Pt wire

Acrylic pipe
N
Inlet
Outlet
. (overflow)

Solution

(0.01M LiCl .

or 10M LiCl)\\\ O-ring

Wire

T
Coated steel

Acrylic plate Cerp
Fig. 1 Schematic diagram of the impedance cell for

monitoring of coating capacitance under cyclic
absorption/desorption condition
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Thermostatic
chamber

Waste solution bath

Fig. 2 Schematic diagram of system for monitoring of
coating capacitance under absorption/desorption
condition
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Fig. 3 Change in capacitance Cf of epoxy coating(EE) with
time under cyclic absorption/desorption conditions
(1cycle ; 8h-absorption and 4h-desorption)
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Fig. 4 Change in capacitance (f of urethane-epoxy coating (UE)
with  time under cydic  absorption/desorption
conditions.(1cycle; 4h or 8hrabsorpiton and 4h-desorption)
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Fig, 5 Change in capacitance (f of urethane coating (UUwith
time under cyclic absorption/desorption conditions
(1cycle; 8hrabsorption and 4h-desorp-tion)
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Fig. 6 Change in maximum and minimum water-uptakes
of epoxy coatings(EE) with the cycle number
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Fig. 7 Change in maximum and minimum water-uptakes
of urethane-epoxy coating (UE) with the cycle
number (lcycle ; 8h-absorption and 4h-desorption)
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Fig. 8 Photograph of surface of EE and UE coating

specimen after delamination test
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