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It was evaluated the corrosion resistance by measuring the polarization resistance (Rp) of the ALBC3 

parent material with cavitation time in sea water environment. The result of EIS performed every five 

hours. The EIS results at each condition were presented in the bode plot and nyquist plot. The overall 

tendency showed that the polarization resistance was higher than the parent material except at the 35 

hours. This because the applied environment was sea water and the corrosion matter formed on the 

surface by the corrosive effect of chloride ions and cavitation played the role of oxide film, and 

thus the corrosion resistance became relatively high. Bronze alloy surface exposed to corrosive 

environment consists of oxide, chloride, hydroxide and cuprous oxide (Cu2O) is known as the oxide to 

maintain maintains stable state[1]. Since oxides formed on the surface can great affect the corrosion 

resistance of a material, It was measured the resistance values of the individual factors by applying 

the equivalent circuit and performing fitting of the EIS experimental data[2]. The highest 

polarization resistance was found at the condition of five hours of cavitation, and the lowest was 

found at the condition of 35 hours of cavitation. Among the cavitation time variables, the values at 

5, 10, 15, and 20 hours were different from those at 25, 30, and 35 hours to some extent. The nyquist 

plot showed that the polarization resistance was drastically reduced at the cavitation time of 25 

hours or more. The individual resistance elements presented in the equivalent circuit are Rs(solution 

resistance), Rf (film resistance), and Rct(charge transfer resistance). The Rs and Rf had relatively 

small and values. In particular, the Rs was similar under all the conditions. However, the Rf was 

significantly higher than that of the parent material between 5 hours to 20 hours, which because of 

the protective film effect of the corrosion matters generated by the cavitation damage with 

immersion[3]. The Rf was dramatically reduced to the values similar to that of the parent material 

from 25 hours and later, which because the film was destructed by the continued cavitation damage. On 

the contrary, the Rct and Rp values were decreased as the cavitation application time was increased and 

they became similar to those of the parent material from 25 hours and later in particular. This 

tendency because the surface of the ALBC3 parent material was damaged by the cavitation impact 

pressure that was directly imposed as the protective film was destructed, which closely related to the 

result that the damage on the specimen surface was found from 25 hours or later during the test.
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