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Investigation on surface hardening and convsion characteristic by
water cavitation peening with time for Al 5052-O alloy
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The cavity formed by the ultrasonic generation in the fluid with the application of water cavitation peening collides
into the metal surface. At this time, the surface modification effect such as the work hardening presents by the
compressive residual stress formed due to the localized plastic deformation. In this investigation, the water cavitation
peening technology in the distilled water with the lapse of time was applied to 5052-O aluminum alloy for aluminum
ship of a high value. So, the optimum water cavitation peening time on the effect for surface hardening and
anti-corrosion property was investigated. Consequently, the water cavitatin peening time on excellent hardness
and corrosion resistance characteristic presented 3.5 min. and 5.0 min, respectively. The surface hardness in the
optimum water cavitation peening time was improved approximately 45% compared to the non-WCPed condition.

In addition, corrosion current density was decreased.
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2. Experimental procedure

2 ATFelA AR Al 52 5052-00]H g 244&
Table 1o UeRt) o] 5052—-0 &-FulF &S Al-Mg
A Gl o 2A Mgol 3.74% 23 ol Al
HLE 2 cm x 2 cmo] FA= 0.5 cm®E A &skgl oH,
o] #Ho]x 2000 7H4] Awf - obAl =3 SRR Al
Zsto] =etol7| 2 xSt

Fig. 1= WCPell AHg-% 485 vebd Zlo|t} 9E 4]
oA 1dS ASTM G—32¢°1 w2} 7143k 253 s
3} (Piezo electric) £ 7IH]H|°] A (cavitation) EIE 58

Table 1. Chemical composition of test specimen.
wt (%)

Element Si | Fe | Cu |{Mn | Mg | Cr | Zn | Ti | Al

5052-O |0.180.33{0.07(0.03|3.74|0.18|0.04|0.02 | Bal

Transducer Frequengy : 20kHz
Amplitude : 10;m
Booster [
hom

Tool horn—-

o0
Specimen -
Distiled | =
water Ultrasonic
generator

Fig. 1. Schematic diagrams of apparatus for water cavitation
peening.
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3. Results and Discussion

Fig. 32 WCP¥ 5052-0 A3He A% 54 d3E
yERd Z3zo|t}, 5052-0 BAl AEE 54.2 Hvo|R e

=
a

* CE : counter electrode
* RE : reference electrode
*WE : working electrode

Fig. 2. Schematic diagrams of a micro-droplet cell with an optical microscope and electrochemical experimental set-up.
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Fig. 3. The hardness effect of water cavitation peening with
time for Al 5052-O alloy in distilled water.
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Non-WCPed 1.0 min

Fig. 4. Surface morphology by optical microscope with WCP
time for Al 5052-O alloy.
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Fig. 5. 3-D analysis of WCPed specimen for Al 5052-O alloy.
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Fig. 6. Damage depth with time for WCPed specimen of Al
5052-0O alloy.
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Fig. 7. Polarization curves of WCPed Al 5052-O
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Fig. 8. Comparison of corrosion current density and corrosion
potential of WCPed 5052-O Al alloy by Tafel extrapolation
method.
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