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The Effect of Pulse Time-off on the Microstructure and Properties of Ni/CNT
Nanocrystalline Coating by Brush Plating
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Abstract: Nickle-carbon nanotube (Ni/CNT) nanocrystalline coatings with different parameter were prepared by brush plating.
The SEM and XRD were applied to investigate the grain size, microstructure and morphology of the coatings. The hardness
and wear mass loss of the coatings were examined on micro hardness tester and ball on disk tribotester. The results show that
under a pulse-current source, the grain size of Ni/CNT coatings decreased , the coatings gained smoother surface and the
microhardness and wear resistance improved when the pulse time-off became longer. The grain size of the Ni/CNT coating
increased with the heating temperature .The microhardness of the Ni/CNT coating changed slightly below 300 °‘C, while
decreased obviously after heated up to 400 C.
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Tablel Brush plating coating parameters

WAES WY GBS RS WRIRSEm BAMEER/HY R /mg
1 12 nfa n/a 20.32 463.2 17.7
2 12 600 400 15.50 504.7 138
3 12 600 650 1457 515.4 107
4 12 600 1070 14.18 524.0 4.8
5 12 600 1900 12.02 564.9 0.3
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Fig.1 Surface morphology of Ni/CNT coatings under different parameters by brush plating
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Fig.2 X-ray diffraction peak under a pulse-current source
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Fig.3 Grain size of the coatings under different power

source after heating
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source after heatina
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