CORROSION SCIENCE AND TECHNOLOGY, Vol.19, No.6(2020), pp.288~295 pISSN: 1598-6462 / eISSN: 2288-6524

[Research Paper] DOI: https://doi.org/10.14773/cst.2020.19.6.288
MHI2 AA5083-H3212] S0 I3t EAILAL WXIE 9I5
5% SIYMHS 7Y

=1 = =
'DNV GL oH*P%, FARF A APFT FFE 10
cEEsf sty SAAGHYE, A HEA FdstE 91
‘m g alebtl et 7] eAl AT g e, A g

= =
2020 102 06 A<, 20200 122 02Y $74, 202010 12€ 02 A=)

Investigation of Optimum Cathodic Protection Potential to Prevent Erosion
with a Flow Rate of AAS083-H321 for Marine Vessels

Sang-Ok Chong', II-Cho Parid, and Seong-Jong Kim®*'

'Division of Maritime, DNV GL, Busan, 48120, Republic of Korea
“Division of Cadet Training, Mokpo Maritime University, Mokpo, 58628, Republic of Korea
*Division of Marine Engineering, Mokpo Maritime University, Mokpo, 58628, Republic of Korea

(Received October 06, 2020; Revised December 02, 2020; Accepted December 02, 2020)

This study investigated the erosion-corrosion characteristics of 5038-H321 aluminum alloy in a natural seawater
solution through various electrochemical experiments and flow rate parameters. Cathodic polarization
experiments were conducted at flow rates ranging from 4 to 12 knots. Considering the concentration polarization
section representing a relatively low current density, the range of the potentiostatic experiment was determined
to be -1.6 to -1.0 V. The potentiostatic experiment was conducted at various potentials for 180 minutes
in seawater. After the experiment, the corrosion characteristics were evaluated by observing surface morphology
and measuring surface roughness. As a result, as the applied potential was lower, the amount of calcareous
deposits increased and the roughness tended to increase. On the other hand, it was confirmed that the roughness
was larger in the static condition than the flow rate condition due to the influence of the flow velocity.
Variations in the chemical composition with flow rate variations were analyzed by energy-dispersive spectroscopy
(EDS). In conclusion, the cathodic potential of AA5083-H321 in seawater was determined to be -1.0 V.
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Fig. 1 Schematic diagram for erosion-corrosion test.
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Fig. 2 Cathodic polarization curves of AA5083-H321 in sea
water.
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Fig. 3 Time-current density curves of AAS083-H321 after potentiostatic experiment in sea water.
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Table 1 Corrosion current density of AAS083-H321 after potentiostatic experiment in sea water

Applied potential[V] Corrosion current density [A/cm?]
1€ otentia
PP P Stagnant 4 knot 8 knot 12 knot
-10V 7.93 x 10° 3.01 x 10 271 x 10™ 2.85 x 10*
-2V 8.06 x 10° 224 x 10* 3.14 x 10* 4.89 x 10*
14V 1.19 x 10* 3.69 x 10 415 x 10* 9.26 x 10
16 V 3.38 x 10 2.68 x 10 3.39 x 10* 7.16 x 10™*
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Fig. 4 EDS analysis results of AA5083-H321 after potentiostatic experiment at stagnant condition in sea water.
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Fig. 5 EDS analysis results of AA5083-H321 after potentiostatic experiment at 12 knot in sea water.
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Fig. 6 3D analysis results of AAS083-H321 after potentiostatic experiment in sea water.
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Fig. 8 Surface morphology of AA5083-H321 after potentiostatic experiment in sea water.
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