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Investigation on electrochemical and cavitation characteristics of
rudder materials for ship in sea water
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Marine ships have played an important role as a carrier, transporting much more than 80% of all international
trading, and marine transportation is an internationally competitive, strategic, and great national important industry.
However, those marine ships have the characteristics such as voyage of long distance, large-volume and lower
speed than the other carry system. Therefore, it is important to manufacture a larger and faster ship, however,
the steel plates which are consisted with most of those ships has brought about many corrosion problems in
sea water such as general corrosion, localized corrosion, cavitation and erosion corrosion etc.. Most hulls of
the ships have been protected with paintings, sacrificial anode, marine growth prevention system, and impressed
current cathodic protection methods against numerious corrosion problems mentioned above. However, these
conventional methods are not very effective because the rudder of ships stern are exposed to very severe corrosive
environment such as tides, speeds of ships, cavitations and erosion corrosion, etc.. In this study, electrochemical
and cavitation characteristics was investigated for the rudder material of ship which is exposed to serious corrosive
environment. As a result, it is considered that the optimum cathodic protection potentials of rudder material is
the range of -0.6 V ~ -0.8 V(Ag/AgCl) in static seawater
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Table 1. Mechanical characteristics and chemical compositions
of rudder material for ship

(a) Mechanical characteristics

Yield strength Tensile strength Elongation

312 MPa 463 MPa 23 %

(b) Chemical compositions (wt.%)

C Si Mn P S
0.1617% 0.013% 0.659% 0.0146% | 0.0076%
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Fig. 1. Anodic polarization curve of rudder material in sea water.
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Fig. 2. Cathodic polarization curve of rudder material in sea
water.
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Table 2. Results of Tafel analysis for rudder material in sea
water

1 2 3 Average
corrosion current 6 6 % %
density(A/cmz) 9.5x107 | 7.5x10 8.0x10 8.3x10

corrosion
potential(V) -0.720 -0.726 -0.741 -0.729
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Fig. 4. Time-current density curves during potentiostatic experi-
ment of rudder material in sea water.
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