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Abstract—The cavitation erosion tests of polymeric materials were made by using a magnetostriction vibra-
tory apparatus in pure water. The results were as following: (1) The erosion rate of polymeric materials
depends on the test time and increases as the amplitude of the vibration is increased. (2) Alicyclic epoxy
resin and orthophthalic unsaturated polyester resin shows brittle fracture caused by the formation and growth
of cracks while polypropylene and polyetherether ketone(PEEK) shows ductile fracture caused by plastic
deformation and tearing. (3) It is also noted that the erosion resistance of the brittle materials shows a
good correlation with fracture toughness, and that of the ductile materials is also correlated well with the
degree of crystallinity.
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Table 1. Mechanical and physical properties of resins used in this study

Tensile strength  Fracture toughness Rockwell hardness Density

Material Abbreviation (kg/mm?) (kg/mm1?) hr(H scale) (@en)
Alicyclic epoxy resin AL-EP 5.8 1.84 103 125
Bisphenol-A type epoxy resin BIS N-2 4.65 64 68 1.20
Unsaturated polyester resin ORTHO 5.5 2.26 85 1.20
Polypropylene PP 345 6.8 13 0.92
Polyvinyl chloride PVC 3.75 - 35 140
Poly ether ether ketone PEEK 9.90 17.5 84 1.30
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Fig. 1. Schematic diagram of magnetostriction vibratory apparatus.
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Fig. 2. Specimen holder [a] and dimensions of test speci-
men [b].
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Fig. 3. The volume loss of varions polymeric materials by
cavitation erosion in water at 30 um, 40°C.
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Fig. 4. The weight loss of alicyclic epoxy resin(AL-EP)
by cavitation erosion in water at the various ampli-
tudes at 40°C.
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Fig. 5. Variations of the volumetric cavitation rate with
the testing time for the various polymeric materials

in water at 30 um, 40°C.

AA S Jehdch AFEANA] A5 Fodiel pit7}
WA FL7pAE o) o] pitye A|7ke] 356 wa}
AR ut, FHPAME pit7} A717] A1l o %
A|7ke] At we} pite] Fu A7)® F713ke] A
B Azt doje2 A gEslnd S &S s
vehe, 38 ule} 7o) 712759 dFE o}
Za, A o2 Hch

Fig. 8& 2% 30 um, 235 40C 8] Ag Az}l
Al AEsh= AEAY Adgte] FaAlzl AJH Hde
A she 7|29 AES Jepdr) dukd o2 Hgr)
cavitationol] & 5™ A]:ﬂ.,] ZolH B Hato] 7b¢
ANBR 7% Fopiiel AF(a)] w24
7137} B o Yrle FEAUE FHEE vlE] F
F¥7} =7 dEol pite WA FodielA i)
olglste] &&7lol A pite 7|E HPY Ao

&4l A7 A7 75
012 6.5kHz H,0, 40°C 8| <0um
al| 3spm
®| 30um
z 4| 25pm
E Q.08
s T/ s .
E
& =

f

t (min)
Fig. 6. Variations of the cavitation erosion rate of alicyclic

epoxy resin(AL-EP) in water at the various ampli-
tudes at 40°C.
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Fig. 7. Progressive change of the damage on the specimen
surface in pure water at 30 um (a) 10 min, (b) 30
min, (¢) 90 min, (d) 150 min.
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Fig. 9. The initial damage of the surface by cavitation ero-
sion for alicyclic epoxy resin(AL-EP) in water at
30 um, 40°C.
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Fig. 10. The initial damage of the surface by cavitation
erosion for zslypropylene(PP) in water at 30 um,
40°C.
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Fig. 11. Scanning electron micrographs of the damaged
surface by cavitation erosion for the various poly-
meric materials in water at 30 um, 40°C.
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Fig. 12. Relationship between the volume loss by cavita-
tion erosion after 300 min in water and the frac-
ture toughness for the various epoxy resins at:
[a] 30 um, 40°C. {b] 25 um, 60°C.
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Fig. 13. Relationship between the volume loss by cavita-
tion erosion in water and the degree of crystallin-
ity for the various polymeric materials.
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