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Effect of Flow Velocity on Erosion-Corrosion Damage under Vibratory Cavitation

Jae-Ho Hwang and Uh-Joh Lim

Pukyong National University

Cavitation erosion-corrosion implies damage to materials due to the shock pres-
sure 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 en-
countered in industry, the component materials may suffer serious damage by a
combination of mechanical and electrochemical attack. To suppress cavitation ero-
sion as well as cavitation erosion-corrosion in hydraulic equipments, the addition
of an inhibitor would be more general method, but there are few papers that refer
to suppression of cavitation erosion-corrosion damage under vibratory cavitation
by using flow.

In this study, the cavitation erosion-corrosion damage under vibratory cavitation
can be reduced by adding of side flow velocity to the cavitation bubble group in
order to eliminate bubbles formed.

The vibratory erosion-corrosion tests on commercial mild steel SS41 were car-
ried out. We carefully observed the erosion pattern and cavitation damage process
divided into three stages; plastic deformation period, work hardening period and
removal period.
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Table 1. Chemical compositions and mechanical
properties of used material(SS41)

Chemical C Si Mn P S
composition| 0.12 0.2 0.59 001 0ol
(wt%)
Mechanical Tensile strength|Yield strength| Elongation
roperties (kg f/mm®) | (kg f/mm?) (%)
_.p b 42.4 25.8 | 39
M8 x1.25
w "/

13

15

Fig. 1. Dimension of test specimen.

Table 2. Compositions of test solutions

‘\\\,\Solutions Sea Water | Distilled Water
Items T (S.W.) (D.W.)
pH 8.2 6.8
Cl{mg/¢) 18,630 -
CaCOy(mg/ ) 9.1 -
Dissolved Oxygen
8.6 .
(me/ ) 52
Specific Resistance
(Q-em) 25 15,000
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1. Power supply 5. Testing solution
2. Tranducer 6. Circulating pump
3. Horn 7. Reserver tank
4. Specimen 8. Drain tank

Fig. 2. Schematic diagram of cavitation erosion
test apparatus.
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Fig. 3. Schematic diagram of vibratory cavitation
erosion-corrosion test with flow(unit:mm).
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Photo. 1. Appearance of cavitation generation.
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Fig. 4. Process of cavitation generation.

o Testing time:60min
10 Hop
w
£
RS
g T~
2 T
=
o0
g A \‘\
?3' A f S S \
e
81 A
0 1 1 1

Flow velo:ity, V{m/s)
Fig. 5. Total weight loss vs. flow velocity in solu-
tions of sea water and distilled water{(S.W.:Sea
Water D.W. Distilled Water).
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Photo. 2. Optical micrographs of the cavitation erosion damage with various flow velocities.
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Photo. 3. Optical micrographs showing incubation period in distilled water(l.P.:Incubation Period, R.P.:Re-
moval Period).
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Fig. 6. Protective efficiency vs. flow velocity in
solutions of sea water and distilled water.
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Fig. 7. Relationship between max. depth of the pit
and testing time in distilled water.
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