20 8 2010 8
Vol.20 No.8 The Chinese Journal of Nonferrous Metals Aug. 2010

1004-0609(2010)08-1599-06

Ni-CeOg

1,2 1 1 1 1,2
(1. 471003

2. 471003)

Ni-CeO, SEM XRD

Ni-CeO, CeO, Ni

CeOz
Ni-CeO, CeO, 40 g/L
CGOZ
TG 174.4 A

High temperature oxidation resistance of
Ni-CeO, nanocomposite coatings by
pulse electrodeposition under ultrasound condition
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2. Henan Key Laboratory for Machinery Design and Transmission System,

Henan University of Science and Technology, Luoyang 471003, China)

Abstract: The Ni-CeO, nanocomposite coatings were prepared by pulse electrodeposition with the imposition of
ultrasound. The high temperature oxidation resistance of the Ni-CeO, nanocomposite coatings was investigated by
scanning electron microscopy (SEM) and X-ray diffractometry (XRD). The results indicate that the co-deposited CeO,
nanoparticles in coatings reduce the grain sizes of metal matrix Ni, and the introduce of ultrasound further refines Ni
grains. The CeO, nanoparticles dispersed in coatings effectively decrease the mass increment of the nanocomposite
coatings after oxidation. The significant improvement in high temperature oxidation resistance of the nanocomposite
coatings is attributed to the refinement of Ni electrocrystalline grains due to co-deposited CeO, nanoparticles as well as
the aid of ultrasound during electrodeposition process. The Ni-CeO, nanocomposite coatings prepared under ultrasound
condition have smaller grains and lower mass increment than those prepared without ultrasound. The Ni-CeO,
nanocomposite coating with 40 g/L CeO, nanoparticles due to the aid of ultrasound exhibits a maximal oxidation
resistance at high temperature.
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Fig.2 Surface morphologies of Ni-CeO, nanocomposite coatings under different conditions: (a) 10 g/L CeO,, without ultrasound; (b)
40 g/L CeO,, without ultrasound; (c) 10 g/L CeO,, with ultrasound; (d) 40 g/L CeO,, with ultrasound
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Table 1 Co-deposited content of CeO, in Ni-CeO,
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nanocomposite coatings under different conditions

C602

CeO, concentration

Co-deposited content

i
Condition in bath/(gL™") of CeO,, w/%
Without
10 1.31
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Fig.3 Oxidation kinetics of pure Ni coatings and Ni-CeO,
nanocomposite coatings at 800 in air: 1—Ni, without
ultrasound; 2—Ni, with ultrasound; 3—10 g/L Ni-CeO,,
without ultrasound; 4—10 g/L Ni-CeO,, with ultrasound;
5—40 g/L Ni-CeO,, without ultrasound; 6—40 g/L Ni-CeO,,

with ultrasound
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Fig.5 XRD patterns of Ni-CeO, nanocomposite coatings after
oxidation at 800 in air: (a) Without ultrasound; (b) With

ultrasound
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