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Fig.1 Cross — sectional morphologies of (a) ENNC and (b) EMCC
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Fig.2 Oxidation Kinetics of various samples in air at 900TC for

24 h

Table 1 Oxidation parabolic rate constants at 900C (g?+cm ™%+
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Fig.3 Cross — sectional morphology of the EMCC Ni - 12.4Cr
after 24 h oxidation at 900C
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Fig.4 Cross — sectional morphology of the ENNC Ni - 10.9Cr
after 24 h oxidation at 900C
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Fig.5 XRD image of the ENNC Ni— 10.9Cr after 24 h oxida-
tion at 900C
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Fig.6 Cross — sectional morphology of the ENNC Ni — 7.5Cr
after 80 h oxidation at 900TC
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EFFECT OF Cr PARTICLE SIZE ON THE OXIDATION
BEHAVIOUR OF ELECTRODEPOSITED Ni - Cr COMPOSITE COATINGS

ZHANG Yan"?,ZHANG Chunlin', PENG Xiao', WANG Fuhui!
(1. State Key Laboratory of Corrosion and Protection, Institute of Metal Research, The Chinese Academy of Sciences, Shenyang 110016;
2. Shenyang University of Technology, Shenyang 110023)

Abstract; Ni—7.5Cr, Ni— 10.9Cr, Ni— 12.4Cr composites were prepared by means of co — electrodeposition of
Ni matrix with three kinds of Cr particles in average size of 21 nm, 39 nm and 2.4 pm, respectively. Compared to
the electrodeposited microparticles — dispersed composite coating (EMCC), the electrodeposited nanoparticles —
dispersed nanocomposite coatings (ENNCs) exhibit more homogeneous distribution of Cr particles and the inter-
particle spacing is approximately two orders of magnitude lower. The ENNCs have a very low oxidation rate at
900°C, due to the rapid formation of a continuous and compact chromia scale, whereas the EMCC exhibits a very
poor oxidation resistance, due to the formation of porous NiQ scale. For the ENNCs, the finer the Cr particles
codeposited, the better the oxidation performance. The particles size effect on the oxidation behaviour of elec-
trodeposited Ni— Cr composites is also discussed.

Key words: electrodeposition, Ni— Cr composite coating, oxidation, particle size effect



