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Computer Simulation and Experimental Approach on the Protection
Capability of Painted Steel(SS34) under Cathodic Protection
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This paper dealt with computer simulation and experimental approach on the capability of
cathodic protection for painted steel. Painted steel(1 mx1m) was used. and some defects which
were exposed area as a cathode were made on the painted surface. When water film thickness
is 2 mm and exposed area is respectively 1 mm’, simulated result was coincident with measured
potential in case of the electrolyte having high resistivity, but two results showed a big
difference in case of the electrolyte having low resistivity., Increased resistivity of the electrolyte
and increased size of exposed area did reduce the capability of cathodic protection. In case of
simulated results for protection potential with water film thickness, effective protection distance
of 10 #m - water film was calculated as over 1 m from the anode but the distance of 1#m -
water film was calculated as below 1m from the anode. However, high resistivity(ex. rain)
reduced greatly the protection distance even 100 #m - water film.
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Fig. 1. Location of Pt-anode and exposed surface{defect)
of painted steel ; each defect size- imm’ water film
thickness - 2mm, resistivity of electrolyte - 25,125 ohm-
cm [Distance{coordination x, y), E{Potential)] .
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Fig. 2. Protection potential contour calculated by com-
puter simulation for Figure 1; each defect size - 1mm?
water film thickness - 2 mm, Polarization resistance -
10kohm/cm’, resistivity of electrolyte - 25,125 ohm cm.
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Fig. 3. Measured potential and calculated potential with
distance from anode(Resistivity of electrolyte = 25,125
ohm cm, Rp = 10,000 ohm/cm’, each defect size = 1
cm’, water fim thickness = 2 mm, solid symbol =
protected, open symbol = not protected)
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Fig. 4. Measured potential and calculated potential with
distance from anode{Resistivity of electrolyte = 34 ohm-
cm, Rp = 10,000 ohm/cm’, defect size = 1cm’, water
film thickness = 2mm, solid symbol = protected, open
symbol = not protected),
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Fig. 5. Effect of resistivity of electrolyte on protection
potential ; (a) Measured potential (b) Calculated potential
(defect size = 1cm?, Rp = 10,000 ohm/cm?, water film
thickness = 2 mm, solid symbol = protected, open symbol
= not protected)
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Fig. 6. Effect of defect size on protection potential ; (a)
Measured potential (b) calculated potential (Resistivity of
electrolyte = 25,125 ohm-cm  Rp = 10,000 ohm/cm’, water
fim thickness = 2mm, solid symbol = protected, open
symbol = not protected).
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Fig. 7. Effect of increased defect size on protection po-
tential with distance from anode(Resistivity of electrolyte
= 25,125 ohm cm, water film thickness = 2 mm, the last
defect size is 2x2cm’ and the others are 1mm’
respectively, solid symbol = protected, open symbol =
not protected).
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Fig. 9. Effect of water film thickness on calculated
potential with distance from anode ; (a) Rp =10 Kohm
fem?, (b) Rp=1Kohm/cm’ (Resistivity of electrolyte =
25,125 ohm cm, solid symbol = protected, open symbol
= not protected)
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