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Generally, Al alloys of 5000 and 6000 series show excellent weldability, workability, and specific strength,
and are widely used in ship building. A combined experiment via cavitation erosion and corrosion damage
involving 6061-T6 Al alloy was performed using potentiodynamic polarization under cavitation erosion (hybrid
experiments) with amplitude (cavitation strength). The corrosion current density was approximately 52-fold
higher at 30 pm than under static conditions, suggesting that the amplitude greatly affected the damage.
The degree of damage increased with increasing cavitation amplitude. After the hybrid experiment, the corrosion
rate was compared according to the weight loss and damage depth, and the relationship between the two
values was expressed as alpha value. The alpha (a) values at amplitudes of 5 ym, 10 ym and 30 um were
5.11, 12.81 and 8.74, respectively, suggesting that the a value at 10 pym was greater than at 5 pm, and
indicating local corrosion damage. However, the a value at 30 um was smaller than that of 10 um, which
is attributed to higher damage via uniform corrosion than damage induced by local corrosion.
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ELECTROCHEMICAL CHARACTERISTICS WITH CAVITATION AMPLITUDE UNDER CAVITATION EROSION OF 6061-T6 IN SEAWATER
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Fig. 1 Schematic diagram of hybrid experiment in seawater.
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Table 1 Chemical compositions of 6061-T6 Al alloy (wt%)
Mg Si Fe Mn Cr Cu Al
0.8252 0.3104 0.441 0.0069 0.1809 0.2086 Balanced
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Table 2 Chemical compositions and properties of seawater (wt%)

Main component (mg/L) Dissolved Electric
pH oxygen conductivity
SO.* Cr Na* K* Mg* Ca** (mg/L) (mS/cm)
2,605 17,388 10,414 361 1,215 402 7.9 10.2 49.7
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Fig. 2 Results of Tafel analysis after hybrid experiment for 6061-T6 Al alloy in seawater.
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Fig. 3 Appearance after hybrid experiment with amplitude for
6061-T6 Al alloy in seawater.
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Fig. 4 Surface morphologies after cavitation-erosion and hybrid
experiment with amplitude for 6061-T6 Al alloy in seawater.
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Fig. 6 3D microscopic image analysis after hybrid experiment with amplitude for 6061-T6 Al alloy in seawater.
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Fig. 7 Surface damage depth after cavitation-erosion and hybrid
experiment with amplitude for 6061-T6 Al alloy in seawater.
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Fig. 8 Weight loss after cavitation-erosion and hybrid experiment
with amplitude for 6061-T6 Al alloy in seawater.
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Table 3 Alpha(a) value calculation process after hybrid experiment with amplitude for 6061-T6 Al alloy in seawater

Corat apin | oo [ | Coponme by [
(km) (um/min) (mg) (um/min)

5 um 55.32 1.844 13.2 0.36 5.12

10 um 162.82 542 15.5 0.42 12.90

30 um 376.12 12.53 52.5 1.433 8.74
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Fig. 9 Alpha(a) value after hybrid experiment with amplitude ZIAe] 2

for 6061-T6 Al alloy in seawater.
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