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Application Study of Nano-Nickel Coating Produced by Pulse Electrodeposit in Manufacture of
Diamond Tool
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Abstract: Nano-crystal Nickel deposits were obtained by the traditional Watt nickel plating technique using pulse electro
deposition. The relationship between pulse parameters and the morphology and texture of the Ni- coatings was studies by
means of SEM and XRD. The analysis results showed that the micro-morphology displays a lumpy structure, the mean grain
size is 10.6nm. With the decrease of duty cycle, the grain size is falling. The effect of pulse parameters on micro-hardness and
tensile strength were investigated, the results showed that the biggest micro-hardness and tensile strength can reach to 591 HV
and 900Mpa, about 4 and 2.5 times that of normal nickel layer. The optimized pulse parameters were obtained by the
orthogonal experiments and had been applied in the manufacture of diamond tool successfully.
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Fig.1 The morphology of nano-Nickel pulse electro

deposition coatings
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Fig.2 The curve of X-Ray diffraction of Pulse deposits
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Tablel Orthogonal experiment levels and data processing

HERT HEEEY WA A1 FELI 85 35 /(A/dm) AR B/ HY ihiiE &/ MPa
1 T1-30(1) 100(1) 554 398
2 T1-30(1) 120(2) 548 436
3 T1-30(1) 140(3) 543 195
4 T2-30(2) 100(1) 568 900
5 T2-30(2) 120(2) 577 324
6 T2-30(2) 140(3) 591 373
7 T3-30(3) 100(1) 547 491
8 T3-30(3) 120(2) 581 722
9 T3-30(3) 140(3) 589 650

1(1) 1645(1030) 1669(1789)

(1) 1736(1598) 1706(1482)

(1) 1717(1863) 1732(1218)

1/3(1/3) 548(343) 556(596)

I1/3(11/3) 579(532) 569(494)

I/3(10/3) 572(621) 574(406)

R(R) 31(278) 18(190)
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Table2  The process of diamond tool manufacturing
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VR E 100 2/30 60~80 60+1 3.0£0.1 20 1:10
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Table3 Result of life test of diamond tool manufacturing

*(H WS FHiy/min SF-¥g 7 /min
HRLE 1 9.4

HRLE 2 8.5 8.95
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