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The characteristics of cavitation-erosion damage with changes in the amplitude of 5052-O aluminum alloy
for ships were investigated in a seawater environment. In the cavitation-erosion experiment, the cavitation
environment was created using a vibration-generating device with a piezo-electric effect. The amplitudes
of 5 pm, 10 pm, and 30 um were created by changing the geometric shape of the cavitation horn. The
resistance characteristics of cavitation-erosion damage were evaluated by weight loss and pitting area. The
damaged surface was analyzed using scanning electron microscopy (SEM) and 3D optical microscopy. As
the amplitude increased, the amount of damage and the area of the damaged surface increased, and the
damage was concentrated at the center and edge of the specimen. The pit was created after the initial incubation
period with increasing experimental time, and then the pits were merged to grow and propagate into craters,
and eventually, the surface was detached and damaged. The cavitation-erosion damage after 30 minutes
with amplitude of 10 ym and 30 pm was 1.48 and 2.21 times compared to 5 um, respectively.
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Table 1 Chemical compositions of 5052-O Al alloy (wt%)
Mg Si Fe Mn Cr Cu Al
2.31 0.0005 0.284 0.197 0.177 0.0005 Balanced
Table 2 Chemical compositions and properties of seawater (wt%)
Main component (mg/L) Dissolved Electric
pH oxygen conductivity
S0~ 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

240

CORROSION SCIENCE AND TECHNOLOGY Vol.19, No.5, 2020



CHARACTERISTICS OF CAVITATION-EROSION DAMAGE WITH AMPLITUDE IN SEAWATER OF 5052-O AL ALLOY FOR SHIP

g 58S JEl AFES AR A9 5 F T Hhel A% =gl ow ol v AR S vERTH
Z=(Distilled water) & M8ty AXVE 1Y ¢ A% Fig. 2+ sS4 £q A 5 m X =0 =2 su]e|o] A
A7 F FAE S8t A = A &3 AddE APE AAS A9, Algtell i AR &9 1S
vtz A&l FA AAa" 2 FA gAE AT 3D €v|A-& &3l #Est Zlolth Fig. 2a2] 3D XHF
(mg)/$] A 7H(min) } = HlwsF o, £4E 2ds TAAY AAo R AHE7] 5% AIAA/AE B
AR R 7 9 3D B dAnfAe o] g-ato] wEskith Qo] Folzo] Ezlort st & vES] g 9 A%
T3a A = AP HA S AEE HUhsh] S O = &l &Fzlo|7F F7FsAt Fig. 2be] 44zlo] #
0¥ WS Image ] ZEIHE o] 835ko] 34 &4 9 ZA3} AT 5E7MA = 2] B3 Fwe] 7] By
S S8l of oJgt st5-8-elo] 7t A Heks) v 7] wiiZe] A3 A

3 13l &7zlo)7F 2l AIS= vk [14]. 2o A

0o I EURI 0 7 9l &4 zlo)7) 7151
Feto] S E7L Al whet 208 o]

ot

[}
SAgsteld 5052-0 7w el thske] 5, 10 Foll= Ezlol7t
3 =
o3

3l & w243] 71l 60%5-9] £74z10]
1232 30 8] KZF o] w2 Afnj oA -H A A d S Al el oF 8uig o) E4zlol7F BRI
Tt Fig. 32 sl &HelA 5 m IFO = fnlelo]d

= _ ot ABE AT AP, Agk] HE AR £4E S
3.1 X= 5 0| HE FHH[EHIOIM &4 S ZAPAAE N A 0 7 BEsk Abolth, ukA o 2 F)u] )

=2 T1—

g w2 el sl g stol AstE A

Fig. 13 sl oollA 5 m X1F 02 sHn|Elo] A ol ot

e FhlekE o] g-8te] EYFE Zlojrt. MnkA o' A

7t A el whet mAEAto] Tkl o, &4 £ §
(horn tip) 9] &7 FAFsHAl Wbkt AgAIZE 63 4
Aol e AEHE El kel Al F=h) g oA
et Aufol] oet A= (scratch) @F v A g £4bo]
ZhE]Qlan, AAIZE 7 el whet 20+ A A oA = A

uh 2 A7} Al T A 21719 31E i) 7 9
o, o] % Aol i FAo] A%A 0w A W=}
A7k 4] 60% AR AL Bl WEs} B

As-received 5 min 10 min
Vi
f % (a) 3D analysis
‘ 160
140 4
5 £ o
2R = 120 L .
~ g
Qo
g 100 4
. . - &
20 min 30 min 60 min g 0r ]
©
g T N itati g |
t a0 | lon-cavitation i
a ./
20 - ° /0 -
./.
0+ 4
’ 0 10 20 30 40 50 60
X ’ Cavitation time, min
(b) Surface damage depth
Fig. 1 Appearance after cavitation experiment at amplitude of Fig. 2 3D analysis and surface damage depth after cavitation
5 i in sea water. experiment at amplitude of 5 im in sea water.

CORROSION SCIENCE AND TECHNOLOGY Vol.19, No.5, 2020 241



YE-JIN YANG AND SEONG-JONG KIM

As-received

5 min

10 min

20 min

30 min

60 min

Imm

Fig. 3 Surface morphologies after cavitation experiment at amplitude of 5 (m in sea water.
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