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Effect of cavitation for electrochemical characteristics in seawater for austenitic 304
stainless steel
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Abstract: With the industrial acceleration in a lot of countries of the world, the demand for anti-corrosion
and anti-abrasion material increases continuously. Particularly, stainless steel with the fine surface and excellent
corrosion resistance is widely used in various industrial fields including ship, offshore structures tidal power
plant, and etc. In marine environment, however, it is easy to generate by the corrosion damage by CI ion
and cavitation damage due to high rotation speed on stainless steel. Therefore, in this research, the cavitation
erosion-corrosion test (Hybrid test) was performed for 304 stainless steel specimen used in the high flow rate
seawater environment. And the cavitation damage behavior in the corrosive environment was analyzed overall.
The high hardness was shown due to the formation of compressive residual stress by the water cavitation pe-
ening effect in cavitation condition. However, high current density in the potentiodynamic polarization experi-
ment presented with the breakdown of the passive film caused by physical impact. Therefore, both electro-
chemical characteristics and mechanical properties must be taken into account to improve the cavitation resist-
ance in seawater.
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Table 1: Chemical composition of 304 stainless
steel(wt%)

C Si Mn P S
0.062 0.434 1.101 0.0284 | 0.0032
Cr Ni Cu Mo Fe
18.16 8.08 0418 0.14 balance
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Figure 1: Schematic diagram in electrochemical ex-

periment under cavitation condition
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Figure 2: Comparison of the natural potential with

cavitation condition for STS 304 in seawater
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Figure 4: Surface morphologies after potentiody-
namic polarization experiment with cavitation con-

dition for STS 304 in seawater
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Figure 5: 3D analysis profiles after potentiodynamic polarization experiment with cavitation condition for STS

304 in seawater
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