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Abstract: Cavitation erosion of Q235 steel in tap water and in deionized water was carried out by using an ultrasonic
cavitation equipment. Then, surface morphology and phase structures of cavitated surface were investigated by using
scanning electron microscopy, laser scanning confocal microscopy, Raman spectroscopy and transmission electron
microscopy. The results show that the cavitated surface of Q235 steel exhibited a rainbow circle structure, which was
composed of nano-sheet 6-FeOOH with different thickness. It deduced that the iron oxide nano-sheets were produced by
cavitation induced eruption and pilling up. Compared to those in deionized water, the erupted nano-sheets produced in

tap water were larger in quantity and thickness. Ions in tap water had influence on promoting the formation of iron oxide

nanostructures.
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Fig. 1 Schematic of ultrasonic cavitation device
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Table 1 Chemical composition of tap water (Unit:mg/L)

Ton K Na~ Ca° Mg SO
Tap water 3.12 79.34 109.53 41.25 169.64 87.03
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Fig. 2 SEM micrographs of cavitated surfaces with different distance between the vibration horn to the sample surface
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Fig. 3 LCSM images of cavitation pits with different distance between the vibration horn to the sample surface
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Fig. 4 LRS images of cavitation pit (=35 mm)
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Fig. 5 SEM micrographs of nano-sheets with the different distance from the vibration horn to the sample surface
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(b) In-situ electron diffraction

Fig. 6 TEM micrographs of nano-sheets and its in-situ electron diffraction
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