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Discussion on the Technology of Vacuum Nickel Plating on Diamond Surface
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ABSTRACT: The work aims to investigate the influencing factors of vacuum nickel plating on diamond surface and the feasi-
bility of its application on diamond plating line. EDTA disodium, organic acid and aluminum oxide were coated with different
nickel sources according to different mixing ratios at 720 ‘Cand 6x107 Pa vacuum for 2.5 h. The effects of different processes
on coating on diamond surface were discussed by characterizing means such as particle size analysis, rapid vibration ball mill,
energy spectrum analysis, three-dimensional digital microscope, magnetic test and rapid corrosion test. The diamond centre di-
ameter D50 and peak width (D95-D5, the diamond centre diameter D50 was the maximum equivalent diameter of the diamond
particles with a cumulative distribution of 50% in the particle size distribution curve. The D5 and D95 were the maximum
equivalent diameters when the cumulative distribution was 5% and 95% in the distribution curve, respectively) increased with

the increase of nickel oxide content after plating. D50 and peak width decreased with the increase of EDTA disodium. Organic
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acid promoted the plating reaction: citric acid>chloroacetic acid>lactic acid. Plating surface obtained by vacuum nickel plating

was magnetic nickel metal layer. Diamond strength was not affected by graphitization and did not decline. The bonding between

coating and diamond was firm, and acid corrosion resistance was much better than that of electroless nickel plating. The vacuum

nickel-plated diamond with nickel chloride as nickel source was sanded on the equipment of buried-sand electroplating diamond

wire. The number of diamond particles on 10 m/min, 0.4 mm length and 65 pm bus was 60, which was about 30% of that on

electroless nickel-plated diamond. Metal nickel layer can be deposited on the diamond by vacuum plating and can be used in the

production of electroplated diamond wire.

KEY WORDS: diamond coating; vacuum nickel plating; dry nickel plating; nickel source; EDTA disodium; organic acid; elec-

troplated diamond wire
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Tab.1 Formula table of plating sample

Sample Nickle : Nickpl Nickel Alumina/g . ED.TA Lactic acid/g Citric acid/g Chlorgacetic Diamond

powder/g dichloride/g acetate/g disodium/g acid/g powder/g
1# 0.5 2 0.5 0.5 10
24 1 2 0.5 0.5 10
3# 2 2 0.5 0.5 10
44 1 2 0.25 0.5 10
S# 1 2 1 0.5 10
6# 10 2 0.5 0.5 10
TH# 1 2 0.5 0.5 10
8# 1 2 0.5 0.5 10
o# 1 2 0.5 0.5 10
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Tab.2 Size analysis data before and after diamond plating

Volume distribution Number distribution

Sample Peak 0 0

PI€ D50/um width/um >10 um/% D50/um <5 pm/%
Bare 5513 3008 2.10 7.177 4.75
powder

1# 7.663 4.015 6.10 7.228 9.93
2# 7.693 4.192 6.88 7.280 7.99
3# 7.818 4.600 8.99 7.246 16.10
4# 7.494 4.899 8.97 7.301 8.31
S# 7.642 3.704 4.91 7.245 8.39
6# 7.698 4.801 9.15 7.243 5.63
T# 7.734 4.508 8.65 7.255 8.65
8# 7.898 9.089 17.40 7.303 8.66
O# 7.787 6.889 13.90 7.259 7.29
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Tab.3 Relationship between the type of organic acid,
D50, peak width and volume peak with ration
of greater than 10 pm after plating

Organic acid D50/um  Peak width/pm >10 um/%
Lactic acid 7.693 4.192 6.88
Chloroacetic 7.787 6.889 13.90
acid
Citric acid 7.898 9.089 17.40
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Fig.3 Surface morphology of diamond plating with different nickel sources
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Tab.4 EDS analysis and VSM magnetic testing of diamond before and after plating

Saturated magnetization

Nickel source Carbon/% Oxygen/% Nickel/% Coercive force/(emu-g™")

/(emu-g™")
Bare powder 99.52 0.48 0 0.620x107"
Nickel chloride 92.52 1.19 6.29 320x107° 1.300
Nickel powder 98.49 1.03 0.47 26x107° 0.151
Nickel acetate 96.16 1.39 2.46 142x107 0.718
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Tab.5 Strength test data of diamond before and after plating

Sample D50-before D50-after  Strength index
Bare powder 7.513 7.034 0.936
1# 7.663 7.200 0.940
2# 7.693 7.253 0.943
3# 7.818 7.274 0.930
6# 7.698 7.188 0.934
T# 7.734 7.207 0.932
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Fig.4 Surface morphology of sample 2# before (a) and after (b) vibration by ball milling:
a) before vibration by ball milling; b) after vibration by ball milling
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Fig.5 Vacuum plating diamond and chemical N30 coated diamond in dilute nitric acid for 72 hours: d) electroless plating of N30
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Fig.6 Sanding test on vacuum nickel plated diamond
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