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Schematic diagram of ultrasonic cavitation test
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Table 1 Main chemical composition of aluminum bronze
(mass fraction, %)
Al Fe Cr Mn Zn Zr Cu
8927 3.612 0.032 0.025 0.025 0.009 Bal

7/

Fe-rich phase o phase and y, phase
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Fig. 2 Metallographic structure of original aluminum

bronze sample
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Fig. 3 SEM images of aluminum bronze samples after corrosion by NaCl solution with different mass fractions for 72 h: (a)

No corrosion; (b) 0.3% NaCl solution corrosion; (¢) 3% NaCl solution corrosion; (d) 6% NaCl solution corrosion
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Fig. 4 SEM image(a) and EDS spectrum(b) of aluminum

bronze after corrosion by 6%NaCl solution for 72 h
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Fig. 5 XRD pattern of aluminum bronze after corrosion

by 6%NaCl solution for 72 h
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Fig. 6 SEM images of aluminum bronze after corrosion
by 0.3%NaCl solution and then 60 min cavitation erosion:
(a) Low magnification; (b) High magnification
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Fig. 7 SEM images of aluminum bronze after corrosion
by 3%NaCl solution and then 60 min cavitation erosion:
(a) Low magnification; (b) High magnification
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Fig. 8
by 6%NaCl solution and then 60 min cavitation erosion:

SEM images of aluminum bronze after corrosion
(a) Low magnification; (b) High magnification
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Fig. 9 Cavitation erosion surface profiles of aluminum
bronze samples after corrosion by NaCl solution with
different mass fractions and then cavitation erosion: (a) 0.3%
NaCl solution; (b) 3% NaCl solution; (¢) 6% NaCl solution
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Fig. 10 Cross-section morphologies of aluminum bronze
samples after corrosion by NaCl solution with different
mass fractions and then cavitation erosion: (a) 0.3% NaCl
solution; (b) 3% NaCl solution; (c) 6% NaCl solution
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Fig. 11 Surface roughness of aluminum bronze samples
after corrosion by NaCl solution with different mass
fractions and then cavitation erosion
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Fig. 12 Cumulative mass loss of aluminum bronze sample
after corrosion by NaCl solution with different mass
fractions and cavitation erosion
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Fig. 13 Potential polarization curves of aluminum bronze
samples
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Table 2 Self-corrosion potential and self-corrosion current
density of aluminum bronze samples with and without

cavitation erosion

. Current density/
Sample Potential/mV (A-cm?)
Cavitation 60 min —0.488 9.853X10°°
No cavitation -0.393 2.3094X 10
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SEM images of surface micromorphology of aluminum bronze samples corresponding to different ultrasonic
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Fig. 16 Changes of surface roughness of aluminum bronze
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Influences of mass fraction of NaCl solution and cavitation time on
cavitation erosion of corroded aluminum bronzes

WEI Xiao, LIU Hai-xia, CHEN Jie, CHEN Jin-hao, DENG Zhuo

(School of Materials Science and Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: The aluminum bronze samples were corroded by 0.3%, 3% and 6% NaCl solution for 72 h, and then the
ultrasonic cavitation experiments were carried out on corroded aluminum bronze samples using ultrasonic
cavitation device. The surface morphology of the samples was observed by means of metallographic microscope,
scanning electron microscope and confocal laser microscope. The surface roughness, accumulated mass loss,
self-corrosion potential and self-corrosion current density of the samples were measured. The results show that
after corrosion in 6%NaCl solution, the surface of the sample has obvious material-peeling phenomenon. After
cavitation erosion for 60 min, the surface roughness and accumulated mass loss of the samples increase with the
increase of NaCl solution mass fraction. The corrosion current density proves that the corrosion resistance of the
sample after cavitation erosion is stronger. For the samples corroded by 6%NacCl solution, the cavitation erosion
rate tends to decrease in the later stage of cavitation erosion. The cavitation erosion of corroded samples is
intensified with the increase of NaCl solution mass fraction. When the NaCl solution mass fraction reaches a
certain value, the removal rate of the material decreases due to the presence of Cu,O oxide film, and there is no
positive correlation between the cumulative mass loss rate of the material and the NaCl solution mass fraction. The
accumulated mass loss increases with the prolonging of cavitation impact. Meanwhile, a hardened layer appears on
the surface of the sample, and the cross-section hardness decreases gradually along the depth direction.

Key words: ultrasonic cavitation erosion; corrosion; NaCl solution; mass fraction; mass loss; surface morphology

Foundation item: Project(51775251) supported by the National Natural Science Foundation of China
Received date: 2020-03-09; Accepted date: 2020-12-04
Corresponding author: LIU Hai-xia; Tel: +86-511-88790191; E-mail: livhx@mail.ujs.edu.cn

(i

T B



