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Abstract : Recently, the construction of the small Al alloy ships is an increasing trend in viewpoint such as the disposal issue of a retired ship,
the enhancement of environmental regulation and resources recycling etc. for FRP ships. However, Al alloy ship which can achieve high speed by
light weight in marine environment is exposed to a problem on materials damage by cavitation-erosion which is generated by large impact pressure
with the collapse of air bubbles due to cavitation. Consequently, in this study, water cavitation peening technology was applied in Al alloy for ship
to enhance durability life by preventing cavitation damage. So, the water cavitaton peening application time that presented the excellent cavitation
characteristic investigated. The weight-loss of 5456-H116, 5083-H321 and 5052-O Al alloy at the optimum water cavitation peening time were
improved to 42.11 %, 50.0 % and 25.7 %, respectively.
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1. M E FrAskE 7lEeS des AL dids] Fasit
F9 A= AN GEFRE okl VAA FE

el M AT If7k ATE elshel A

SRR R 2 e
23 B0 GeHoR AAANS 2 4 Q= uPE, A Atk 1 AHE 2E YL KE B&
8 9@ AA7|%0] & 531 THPark et al., 2008a). 1L} = Wl SA% Thstel 24 WYAAN S5
A Arede 7149 k=

AMEE As A2 2 A} AAAR] gl A7) wi
of 71& Azl adHoela EHA dsk= AT FHE

oo o 12

_1_L4
©
£
—_
<
o
&
=
I~
o,

T wAAR} 2239 ksj@mmu.ackr, 061-240-7226

- 481 -



)
ox
o\

Askeland and Phule, 2009).

ol¢} o] 7|E A= EAS MAATZ] $& xRl
HF AFEEES FAAMNA FEAE 2 OgE 71AF
¢l EH A 7]%&o] FE¥a UH(Kanou et al., 2012; Gao,
2011; Liu et al., 2000; Park, 1998). <+ ojg] &W A F
4E ¥ydo B3 9 B AEH o3 T &4 A
Vs w0 EAHE Hee 9E AnEH ol ¥ (Water
cavitation peening, 0]’5‘} WCP)ol| #t theFst A7t 3
Z ol SthHHan et al, 2007; Takakuwa and Soyama, 2012;
Qin et al., 2006; Ju and Han, 2009). WCP= Aol =
& xdel AuEe] g3 A wAE = vho]lA® A (Micro
jevel el Z kS 7hete] YEIFEHS A=
guAg 7|2 Y37k 7ha ol th(Takakuwa et al., 2012).
olelgk WCPE AAIto 2 H7bga] W] A% 7=
EE2 ¥2 5Ao] F4EA woh(Han et al, 2007).
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74 ane Zuie = Ak Ed xwo] 7tE A s ¥
of FAZEE eAA A=TF v s go24 A
Ho] Aol ot A g o] &/dE th(Grossman, 1952).

A8 Aol A= WCPS AAIste] mHe] 4 #En
FAE4S AFg vf glo wepel|l mE sjHjgold &
el digk A= =EETHKim et al., 2012).
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o AFoA AlgE Mubg Al FE2 5456-H116,
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Table 1. Chemical composition of test specimen. wt(%)

lement
\%Si Fe Cu Mn Mg Cr Zn Ti Al

5456-H116 035 0.27 041 0.18 52 0.12 0.14 0.011 Bal

5083-H321 029 0.09 0.09 0.96 3.69 0.097 0.12 0.01 Bal

5052-0  0.18 033 0.07 0.03 3.74 0.18 0.04 0.02 Bal

o
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20KHz
(2) Booster Horn

(Amplitude:10pum)
(3) Test specimen

1 mm (4) Solution : distilled water
< Material : 5456-H116, 5083-H321 (5) Cooling bath
5052-0

> Solution :

0 ~ 10 minutes
Natural seawater

»> Testtime : 5 Hr

» Amplitude : 10 pm

> ASTM-G32

R&B : RB 111-CE
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hone and specimen :

Fig. 1. Schematic diagram and apparatus for water cavitation peening

in the distilled water and cavitation test in sea water.
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Fig. 2. Comparison of hardness of non-WCPed and WCPed
5456-H116, 5083-H321, 5052-O with the optimum

time for anti-cavitation characteristic.
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Fig. 3. Comparison of surface morphology with WCP time for
5456-H116, 5083-H321 and 5052-O Al alloys.

5456-H116 5083-H321 5052-O0

Fig. 4. Photos of surface observation after 5 Hr cavitation test in
seawater for WCPed 5456-H116, 5083-H321 and 5052-O
Al alloys.
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Fig. 5. The effect of WCP time on cavitation test after water
cavitation peening in distilled water for 5456-H116,
5083-H321 and 5052-O Al alloy.
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Fig. 6. Surface morphology after cavitation test for 5 hrs for water
cavitation peened 5456-H116, 5083-H321 and 5052-O Al
alloy with the lapse of time.
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Fig. 7. The behaviors of damage depth by 3D analysis after
in seca water for WCPed 5456-H116,
5083-H321 and 5052-O Al alloys with the lapse of time.
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