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Cavitation Behavior of A5083 Alloy by Vibratory Cavitation Tester

D. 8. Won, K. S. Jeon, Y. T. Kho, and J. H. Lee

Korea Gas Corporation R & D Training Center

The cavitation behavior of A5083 alloy is investigated utilizing a vibratory cavitation
tester. The tester(20.3kHz frequency) was manufactured according to ASTM G-32. The
cavitation behavior of the specimens was examined by weight loss measurement and sur-
face morphology change with peak-to-peak amplitudes and solutions. In order to investi-
gate the cause of the damged specimen’s surface morphology change, the fluid velocity
profile adjacent to vibrating specimen was measured by laser doppler velocimeter(LDV).
The amount of weight loss was increased linearly with time after an incubation period.
Cavitation test data in 3.5wt% NaCl solution showed that the amount of weight loss at
small peak-to-peak amplitude(10m) was increased by synergy effect of mechanical vi-
bration and electrochemical corrosion. Such synergy effect, however, became less sig-
nificant in deionized water and 3.5wt% NaCl solution with bigger amplitude(>204m)
where the mechanical damage predominates the corrosion damage. As the peak-to-peak
amplitude was altered the damaged specimen exihibited significant morphology change.
The circular type of damaged surface was shifted to the outer rim of the specimen and
the damage intensity was increased with increasing amplitude. This morphology change
could be attributed to the turbulence intensity whose maximum is found at the rim of
specimen. LDV results have shown that turbulence intensity, which causes cavitative
damage, increases with increasing amplitude, resulting in more intense damage. It is also
suggested that the mechanism of morphology change could be resolved through farther
LDV experiments. However, the obtained data did not showed exact correlation with
the damaged surface morphology because the data were not obtained at the exact spots
but relatively apart spots. We found some relationships with the damaged surface mor-
phology and the LDV data.
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Fig. 1. Photographs of heat exchanger tubes sur-
face showing the cavitation damage.
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Fig. 2. Schematic representation of the vibratory
cavitation test facility.
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Fig. 3. Schematic representation of the LDV system.
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Fig. 4. Weight loss vs. time with peak-to-peak
amplitudes.
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Fig. 5. Erosion-corrosion rate vs. time with peak-

to-peak ampltudes.
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50 min
Fig. 6. The photographs of damaged specimens by cavitation. ( 20.3kHz, 20.am, in deionized water)
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Fig. 7. The photographs of damaged specimens by cavitation. ( 20.3kHz, 10.m, in deionized water)
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(a)
Fig. 8. The photographs of cavitation flow with peak-to-peak amplitudes. (a:10 #m, b:20 zm, ¢:30 zum)
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Fig. 9. Mean flow vselocity variation at 1mm
below vibrating specimen with peak-to-peak am-
plitude variation.
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