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Evaluation on cavitation damage in sea water with shot peening stand-off distance
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Marine equipment exposed to harsh environments requires not only excellent corrosion resistance but also
improvement of physical characteristics against natural material degradation. With growing interests in ocean
energy resources, the higher reliability for marine equipment has become more important in terms of material
characteristics. ALBC3 alloy represents excellent corrosion resistance and is widely used in corrosive
environments. However, cavitation damage occurs frequently due to its poor durability in high flow rate
of marine environment. In this research, shot peening technology was employed as a surface modification
with shot peening stand-off distance to mitigate cavitation damage. The effects of shot peening on extent
of cavitation damage and weight loss were evaluated for both shot peened and non-peened specimens. The
results revealed that the application of shot peeing decreased cavitation damage for all experimental conditions
in comparison with the non-peened specimens. The optimum stand-off distance was determined to be 10
cm, since more than 35 % of cavitation damage reduction was observed.
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2 7o) AL ARE ALBCS TR, stz e
Table1 o] JERITE ALBCS el 2594 482 93]
AFRE 2 cm X 2 cm AlAEte] 1HE ong] Flo] &
20008704 vl & £EIYS AAEITH
AEIRE 1909 AFH TS W A7 7.9 mmal
wFE PASRE B4 FARAE ATk A &
E & (conditioned stainless steel cut wire shot, STS
304, SCCW16) 9] 27 0.4 mmeo]il 5+ 50.6~54.5

Table 1. Chemical composition of ALBC3 alloy

Component Cu Al Fe Ni | Zn | Si | Mn

Balance | 9.30 | 3.66 0.3410.17{0.55
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Fig. 1. Surface morphologies after shot peening with stand-off distance for ALBC3 alloy.
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Fig. 2. Cross section morphologies with stand-off distance after
shot peening for ALBC3 alloy.
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Fig. 3. Surface micrographs with stand-off distance after cav-
itation experiment in sea water for shot peened ALBC3 alloy.
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Fig. 4. Surface morphologies with stand-off distance after cavitation experiments in sea water during 10Hrs for shot peened ALBC3
alloy.
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Fig. 5. 3D analysis and cross section morphologies with stand-off
distance after cavitation experiments in sea water during 10Hrs
for shot peened ALBC3 alloy.
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Fig. 6. Damage depth with stand-off distance after cavitation
experiment in sea water for shot peened ALBC3 alloy.
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Fig. 7. Weight loss after cavitation experiment in sea water for
shot peened ALBC3 alloy.
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