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Preparation of Ni-carbon onion composite plating and characterization of its mechanical properties
Tokyo Institute of Technology oTatsuya KITANO, Yuko AONO, Atsushi HIRATA

Ni-carbon onion composite film prepared by electroless nickel plating was proposed and characterized.

Four types of carbon onion were prepared from two raw materials (carbon black and nano diamond) and

treatment using mix acid. Mean particle size of carbon onion in water was reduced by treatment using mix

acid. It is indicated that dispersibility of carbon onions is improved. As a result of Raman spectroscopy, carbon

onions treated using mix acid were composited in Ni plating film. Carbon onions were observed as aggregates

in Ni matrix by FE-SEM. Friction coefficient of Ni-carbon onion composite plating film was 0.14, while Ni

plating film without carbon onion had 0.18 of friction coefficient. Thus the proposed composite plating has a

possibility to be used as a lubricant layer.
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Tablel Conditions of carbon onions

Raw material Treatment of mix acid

CO1 Carbon black X
CO2 Nano diamond X
CO3 Carbon black o
CO4 Nano diamond o
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Table2 Condition of plating test

Plating time 15minutes
Rotator 100rpm
pH 4.5
Temperature 75C
Thickness 2um
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Table3 mean particle size of carbon onion

Sample CO1 CO2 CO3 CO4

Mean particle
234 517 178 145

size (nm)

Fig.1 Dispersibility of carbon onion in water

3.2 T oemET

BE» o & R h —R o F=Frniffr&nTtnsgn
R D7 DI T~ T adT o 1o T ORERZIX 212
RY. =R A =4 0%, 1350cm? £fI¥T D D-band &
1580cm! 31 G-band IZ ¥ — 27 Z/Rx92, FOFEENBHIR
FEALER 24T > TR WH — R A =F 0 TlE, BE—27B8R5
NTHATL TR ERbND. —F, IRBLEEZIT- 728
OTIE, E—7NENDZENBIIFTLTHD Z ERNbh
5.

T i i o et IR N plating
— Ni plating + CO1
~ — Ni plating + CO2
VARN AN —— Ni plating + CO3
L "~ | —— Niplating + CO4

ol M,

\ Ao
// "\ M\
” S~ M A

1200 1300 1400 1500 1600 1700 1800
Raman shiftfcm™]

Fig.2 Raman spectra of specimens
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Table4 Friction coefficient

Ni plating Ni plating + CO3  Ni plating + CO4

0.18 0.16 0.14
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(a) Ni plating

(b) Ni plating +CO3

— lpum X4000

(c) Ni plating +CO4

— lpum X4000

Fig.3 FE-SEM images of surface of specimens
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