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Effects of ultrasound on microstructures and properties of Ni-CeO,
nanocomposite electroforming deposits
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Abstract: The surface morphologies and crystal orientation of the prepared Ni-CeO, nanocomposite electroforming
deposits were examined by scanning electron microscopy (SEM) and X-ray diffractometry (XRD), respectively. The
effects of ultrasound on the microhardness and wear resistance of the nanocomposite electroforming deposits were also
evaluated. The results show that because of the introduction of ultrasound in the electrodepositing process, the strong
stirring effect, cavitation effect and acoustic streaming effect by ultrasound effectively restrain the agglomeration of CeO,
nanoparticles in the bath, and promote the uniform distribution of CeO, nanoparticles in the electroforming deposit. The
CeO, nanoparticles with uniform distribution in the electroforming deposit can contribute to further refine the nickel
electrocrystalline grains. The crystal growth of Ni electrocrystalline along the (111) face and (200) face is promoted in
the presence of ultrasound, so that the crystal orientation of the electroforming deposit changes. The Ni-CeO,
nanocomposite deposits prepared with ultrasound exhibit higher microhardness and better wear resistance than those
prepared without ultrasound. The Ni-CeO, nanocomposite deposits with an addition of 40 g/L. CeO, nanoparticles in the
presence of ultrasound have a maximal microhardness and minimal wear rate.
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Fig.1 Schematic diagram of experimental apparatus
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Fig.2 SEM images of surfaces of pure Ni and Ni-CeO,

nanocomposite electroforming deposits without ultrasound: (a)
Pure Ni; (b) Ni-CeO,, 10 g/L; (c) Ni-CeO,, 40 g/L
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Fig.3 SEM images of surfaces of Ni-CeO, nanocomposite
electroforming deposits with ultrasound: (a) Ni-CeO,, 10 g/L;
(b) Ni-CeO,, 40 g/L
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Fig.4 XRD patterns of Ni-CeO, nanocomposite electro-
forming deposits: (a) Without ultrasound; (b) With ultrasound
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Table 1 Mass fraction of CeO, in Ni-CeO, nanocomposite

electroforming deposits

Concentration of  Mass fraction of

Condition CeO, in Ce0, in
electrolyte/(g'L ") deposits/%
Without ultrasound 10 2.83
With ultrasound 10 1.22
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Fig.5 Microhardness and wear rate of electroforming deposits
under different process conditions: 1—Ni, without ultrasound;
2 —Ni, with ultrasound; 3 —Ni-CeO, (10 g/L), without
ultrasound; 4—Ni-CeO, (10 g/L), with ultrasound; 5—Ni-CeO,
(40 g/L), without ultrasound; 6—Ni-CeO, (40 g/L), with

ultrasound
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