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Cathodic protection for inner surfaces of pipes using piping experiment equipment
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Abstract: Marine facilities such as vessels often incorporate seawater as a coolant in their systems for performing continuous
cooling. However, corrosion can occur owing to the presence of corrosive contents in seawater. Although methods such as sac-
rificial anode cathodic protection and impressed current cathodic protection (ICCP) are employed for addressing the issue of
corrosion, there is marginal progress in research conducted on the corrosion of pipes’ inner surfaces. Hence, in this study, a
cathodic protection test was conducted by employing piping experiment equipment for carbon steel specimens and by applying
the ICCP method. Effects on the pipes’ inner surfaces were experimentally analyzed through application of the ICCP method
by studying the deviation of cathodic protection current density. Furthermore, aspects such as corroded conditions of the speci-
mens’ surfaces and the effect of inhibition on galvanic corrosion were investigated.
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Figure 1: Specimen for cathodic protection test in the water
tank
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Table 1: Chemical composition of carbon steel and copper

alloy
Carbon | . Si | Mn | P S Fe
Steel
KS D
1507 0.07 0.01 0.4 0.014 | 0.007 | Bal.
Copper .
Fe Ni Pb Zn Mn Cu
alloy
1.0~ 9.0~
< < <
C70600 18 11.0 =0.05 1.0 | =1.0 | Bal
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Figure 2: Overall appearance of test apparatus for cathodic

protection in the piping experiment equipment
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Figure 3: Drawing of the piping experiment equipment for cathodic protection test

Material
No. Experimental Condition
General
1 Carbon Steel
2 Carbon Steel Cathodic protection
3 Carbon Steel
4 Copper Alloy Cathodic protection
5 Carbon Steel (Galvanic condition)
6 Carbon Steel
7 Carbon Steel Corrosion
8 Carbon Steel
9 Copper Alloy Corrosion
10 Carbon Steel (Galvanic condition)

Figure 4: Arrangement of specimens and anodes
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Figure 6: Cathodic protection current density maintaining
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