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Abstract

Cavitation erosion — corrosion implies damage to materials due to the shock pressure or
shock wave that results when bubbles form and collapse at a metal surface within a liquid. If
the liquid is corrosive to the material, a condition typically encountered in industry, the compo-
nent materials may suffer serious damage by a combination of mechanical and electrochemical
attack. To suppress cavitation erosion as well as cavitation erosion — corrosion to hydraulic
equipments, innovations such as the improvement in the geometric design of the equipment or
the selection of suitably resistant construction materials are necessary.

This study was tested by using the piezoelectric vibrator with 20kHz, 24um for cavitation
generation. And also, the vibratory cavitation erosion — corrosion tests on commercial mild
steel SS41 were carried out.

We carefully observed the erosion pattern and surface photography. The geometrical mecha-
nism of pit growth, which is to be likely these processing ; shallow type — undercut type —
wide shallow type.
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Fig. 1 Schematic diagram of observation appara-
tus for vibratory cavitation generation
appearance
1. Tungsten light
2. Testing solution

6. Power supply
7. Synchro - controller

3. Specimen 8. High speed camera
4. Horn 9. Observation window
5. Tranducer

Table 1 Chemical compositions and mechanical properties of used material(SS41)

T

Chemical c I si i Mn i P s
composition(Wt %)~ g9 T 029 059 Y 0.01
Mechanical ‘ Tensile strength(kg fmm?* : Yield strength(kg f/mm?) Elongation(%)
. b
properties r 42.4 25.8 B 32
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Photo. 1 Appearance of cavitation generation
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Fig 2 Process of cavitation generation
2,3 ; Bubble form
4,5 ; Partial bubble disappearance
6 ; Bubble collapse
Po ; Static pressure
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(a) Cavitation erosion-corrosion damaged Cavitation erosion damaged surface
surface(Sea water) (Distilled water)

(b)-1  600min 40um -2 600min 40sm
e d |
(b) Cavitation erosion-corrosion damaged Cavitation erosion damaged particles
particles (Sea water) (Distilled water)

Photo. 2 Appearance of cavitation erosion -corrosion damaged surface and particles
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Fig. 3 Relationship between density of the pits
and testing time in each solutions
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Fig. 4 Relationship between size of the pit and
testing time in each solutions
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Photo. 3 Pit growth machanism by cavitation erosion - corrosion in sea water
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