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Abstract

Cavitation erosion properties of the Cu-9Al-4.5Ni-4.5Fe alloys (Al-bronze) surface-modified by flame
quenching process have been investigated. After flame quenching at above Tg, the surfaces of Al-bronze with
o + K structure have been changed into the o + ' martensite phases by the eutectoid reaction of o + k—fB
followed by the martensite transformation of B—f'. As a result of cavitation test, the measured incubation
time and erosion rate of the o+ ' alloy was 1.2 times higher and 1.5 times lower, respectively, compared
to those of the conventional o + x alloys, showing a remarkable increase of cavitation resistance with the
formation of B' martensite. This is attributed to a preferential erosion of the ¥ precipitates that show the
lowest resistance among the o, K, B’ phases under cavitation loading.
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Fig. 3. A schematic view of vibratory cavitation test
device.
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Fig. 4. Etched OM views for (a) the as-casted Cu-9Al-
4 5Ni-4.5Fe alloys and (b) the flame quenched
at 900°C prior to cavitation test.
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Fig. 5. (a) Variation of material loss Am as a function of cavitation time t for the as-casted Cu-9Al-4.5Ni-4.5Fe alloys
and the flame quenched at 900°C (the inset shows the variation of mean depth of penetration (MDP), m/p)
and (b) SEM micrographs of eroded surface after cavitation test (the labels A to C are designated in Fig. 5(a)

for each sample).
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Fig. 7. Development of the cavitation damage for the k phases in the as-casted Cu-9Al-4.5Ni-4.5Fe alloys (a) «, phase

{(b) %, x; phase at G.B (c) k, phase in ¢ grain.
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Fig. 8. Development of the cavitation damage for the f§'
phase in the flame quenched at 900°C (a) B'
phase in o grain (b) B' phase between o grains.
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