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Triobological Properties of Nanocrystalline Co-Ni Coating Produced
by Pulse Electrodeposition

Su Fenghua Liu Cansen
( School of Mechanical and Automotive Engineering South China University of Technology
Guangzhou Guangdong 510641 China)

Abstract: Nanocrystalline Co-Ni alloy coatings were prepared by direct current( DC) unipolar and bipolar pulse elec—
trodeposition techniques. The surface morphology and surface roughness of the coatings were characterized with atomic force
microscope( AFM) and a surface profile measurement system. The microhardness was measured on a MV2T Vickers micro—
hardness tester. The friction and wear properties of the coatings wear evaluated using a ball-on-disc tribometer and their
worn surfaces were studied by SEM to illustrate their wear mechanisms. The results show that the morphology hardness and
the tribological properties of the nanocrystalline Co-Ni coatings are significantly affected by the electrodeposition tech—
niques. DC electrodeposition results in the as-prepared Co-Ni coating having low surface roughness low hardness and the
columnar crystal with big size. The Co-Ni coating produced by the bipolar pulse electrodeposition exhibits the highest hard—
ness the smallest surface roughness and the columnar crystals with the smallest size. The wear resistance of the Co-Ni
coating produced by the bipolar pulse electrodeposition is improved almost one order of magnitude when compared to the
Co—Ni coating produced by DC eletrodeposition. The coating produced by DC eletrodeposition exhibits the severely adhesive
and abrasive wear during the sliding process. However the coating produced by bipolar pulse eletrodeposition exhibits the
slightly fatigue and abrasive wear.
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( Cu) Cu CoS0,*7H,0 30 g/L NaCl 20 g/L H,BO, 0.1 g/L
N o 1 g/L ;
pH 4.0
. . $25.0 mm x
o 2.0 mm., o
40 C o
o SMD-30P
Co-Ni .
Co-Ni o 3 Co-Ni (
1 3 CoNid. CoNidIl. Co-NidIl )
1.1 6
79 ¢/L NiSO, *7H,0 28 g/L 1 o
1 Co-Ni

Table 1  Different eletrodeposition techniques and parameters for producing nanocrystalline Co-Ni coatings
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Fig 1 AFM images of the nanocrystalline Co-Ni coatings produced by different eletrodeposition techniques
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Fig2 The surface roughness and hardness of the nanocrystalline

Co-Ni coatings produced by different electrodeposition

techniques
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Fig 3 Typical friction coefficient curves of the nanocrystalline

Co-Ni coatings produced by different electrodepostion

techniques
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Fig4 The friction coefficient and wear rate of the nanocrystalline
Co-Ni coatings produced by different electrodeposition

techniques
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Fig 5 SEM images of the worn surfaces of the Co-Ni coatings produced by DC and bipolar pulse eletrodeposition
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