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Recently, 5000 series and 6000 series Al alloys have been used as hull materials for small and medium-sized
ships because of their excellent weldability, corrosion resistance, and durability in marine environments.
Al ships can navigate at high speed due to their light weight. However, cavitation-erosion problems cause
reducing durability of Al ship at high speed. In this investigation, 5052-O, 5083-H321, and 6061-T6 Al
alloy materials were used to evaluate the damage characteristics with amplitude (cavitation strength). As
a result of the electrochemical experiments, the corrosion current density and corrosion potential of 6061-T6
in seawater were 8.52 x 107 A/em’ and - 0.771 V, respectively, presenting the best corrosion resistance.
The cavitation-erosion experiment showed that 5052-O had the lowest hardness value and cavitation-erosion
resistance. 5052-O also had a very short incubation period. As the experiment progressed for 5052-O, pitting
formed and grew in a short time, and was observed as severe cavitation-erosion damage that surface detached.
Among the three specimens, 5083-H321 presented the highest hardness value and the damage rate was the

smallest after the initiation of pitting.
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INVESTIGATION ON CAVITATION-EROSION DAMAGE WITH THE CAVITATION AMPLITUDE OF AL ALLOY MATERIALS IN SEAWATER
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w2 Aol A= 50004193 6000419 &1l £ ol&ste] 254Y Al F EF(Tafel) w41& AAIsH
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Table 1 Chemical compositions of Al alloys (wt%)

Mg Si Fe Mn Cr Cu Al
5052-0 231 0.0005 0.284 0.197 0.177 0.0005 Balanced
5083-H321 4.48 0.0005 0.358 0.542 0.0652 0.0133 Balanced
6061-T6 0.8252 0.3104 0.441 0.0069 0.1809 0.2086 Balanced

Table 2 Chemical compositions and properties of seawater (wt%)

Main component (mg/L) Dissolved Electric
> + + o " pH oxygen conductivity
SO~ Ccr 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. 1 Results of Tafel analysis of Al alloys in sea water.

Table 3 Results of Tafel analysis of Al alloys in sea water
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Fig. 3 Appearance after cavitation-erosion experiment at amplitude of 5 (m, 10 (m, 30 /m for Al alloys in sea water.
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Fig. 5 3D Surface damage depth after cavitation-erosion experiment at amplitude of 30 tm for Al alloys in sea water.
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