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ABSTRACT: The work aims to explore ultrasonic cavitation erosion behavior and mechanism of Pb-Brass alloy in different
liquid media. Ultrasonic cavitation erosion behavior of brass in deionized water, tap water and 3.5% NaCl solution was studied
respectively with an ultrasonic vibration cavitation experimental rig. Surface parameters of eroded material were measured with
metallographic microscope, stereomicroscope, scanning electron microscope and microhardness tester. After 300 min of cavita-
tion erosion, the lead brass specimen had maximum cumulative mass loss in tap water, minimum cumulative mass loss in 3.5%

NaCl solution, and intermediate cumulative mass loss in deionized water. In the initial stage, the cavitation erosion of Pb-brass
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mainly appeared as gross plastic deformation in deionized water and tap water. The cracks of the Pb-brass alloy appeared at

grain boundary and then developed along the horizontal and vertical directions. Cavitation erosion pits were small and irregular.

However, in the 3.5% NaCl solution, the cracks and plastic deformation developed slightly in early stage, but showed obvious

tendency of selective cavitation erosion. The cavitation erosion pits were mainly lip-type, and of larger diameter and depth. The

Pb-brass alloy produced hundreds of microns thick work-hardened layer subject to cavitation erosion in the three liquids. The

hardened layer was the thickest in the 3.5% NaCl solution, and the maximum hardness increased by 13.6%. As cavitation ero-

sion prolonged, material was gradually softened beneath the material surface. Cavitation resistance of the Pb-brass alloy in the

three liquids, from high to low, is in the sequence of 3.5% NaCl solution, deionized water, tap water.

KEY WORDS: ultrasonic cavitation; liquid medium; Pb-brass alloy; surface morphology; work hardening
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Fig.1 Dimensions (a) and initial metallographic microstructure of Pb-brass specimen (b)
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Tab.1 Main chemical compositions of Pb-brass alloy

|5 Cu Zn Pb

Fe Ni Al Impurity Others

RS E/% 57.5~59.5 34.3~37.5 2.0~3.0

0.70 0.40 0.40 0.3 <1.2 <0.15

SIS IT R A R AR AR 5 AL BL C
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SO0 B 9 BT R RO RR R A ph iR A5 R AE ASTM
G32—2010 brufE LA 1 A i, 26 & Qi 2 fiR .
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Tab.2 Main physical and chemical indices of tap water for
experiment use

PO =N A~ EL

35 F 44 i o@f% 35 F 44 o@f%

B (7St) 0.002 iz 0.0019

it 0.00023 o 0.0268

fif 0.00017 i 0.00062

i 0.00024 il 0.00242

ALY 0.19 B 0.0052
=& P 0.008 Sy 19.51
A 0.005 TN 44.65
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Fig.2 Diagrams of ultrasonic vibration cavitation erosion
device:a) schematic diagram, b) image of experimental appa-
ratus
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Fig.3 Cumulative mass loss of Pb-brass alloy subject to cavi-
tation erosion in three liquids
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Fig.4 Cumulative mass loss rate of Pb-brass alloy subject to
cavitation erosion in three liquids
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Fig.5 Macromorphology of Pb-brass alloy subject to cavitation erosion in tap water, deionized water and 3.5%NacCl solution: a)
tap water, 15 min, b) tap water, 60 min, c) tap water, 180 min, d) tap water, 300 min, ¢) deionized water, 15 min, f) deionized
water, 60 min, g) deionized water, 180 min, h) deionized water, 300 min, i) 3.5%NaCl solution, 15 min, j) 3.5%NaCl solution, 60
min, k) 3.5%NaCl solution, 180 min, 1) 3.5%NaCl solution, 300 min2.2.2

g KEF/K, 180 min h HHK, W,
K6 ByEsfEREs £k, HARAKR 3.5%NaCl W 25 il 5 i) SEM 5]

Fig.6 SEM images of Pb-brass alloy surface subject to cavitation erosion in deionized water, tap water and 3.5% NaCl solution: a)
deionized water, 15 min, b) tap water, 15 min, ¢) 3.5%NacCl solution, 15 min, d) deionized water, 60 min, ¢) tap water, 60 min, f)
3.5%NacCl solution, 60 min, g) deionized water, 180 min, h) tap water, 180 min, i) 3.5%NaCl solution, 180 min
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Fig.7 Variation curve of longitudinal section hardness of
Pb-brass alloy subject to 45 min cavitation erosion in tap
water, deionized water and 3.5% NaCl solution
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Fig.8 Variation curve of longitudinal section hardness of
Pb-brass alloy subject to cavitation erosion of 300 min in tap
water, deionized water and 3.5% NaCl solution
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