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Effect of Dispersion Method on Formation of Electroless Ni-CNT Coatings
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ABSTRACT

Ni-CNT(Carbon Nanotubes) composite coating is often used for the surface treatment of mechanical/electronic devices
to improve the properties of the Ni coating. For the Ni-CNT coating, the dispersion of CNT fibers is a critical process.
In this study, ultrasonic treatment instead of the conventional ball milling was attempted as a dispersion method for the
electroless Ni-CNT coating. SEM-EDX analysis was performed and contact angle, sheet resistance, and micro-hardness
were measured. Results showed that the ultrasonic treatment was comparable to the ball milling, as a dispersion method,
but the difference was negligible. However, combined ball milling and ultrasonic treatment(double treatment) showed
much improved micro-hardness value, above 350Hv(close to the value obtained by the Ni-CNT electroplating). In addition,
electroless Ni-CNT(double-treated) coatings formed on the thin Ni film deposited by the electroless plating(double coating)
showed better mechanical properties. Thus, double treatment and double coating are suggested as an improved electroless

Ni-CNT coating method.
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Table 1. Bath composition
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NaH,PO, 6H.0 5oL
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CH,COONa-6H,0 2g/L

CH,(CH,);N(CH,),Br 0.6 g/L
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Element Weight % Atomic %

P K 8.95 15.70
Ni K 91.05 84.30
Totals 100.00

@

Element Weight % Atomic %
C K 65.52 81.33
0K 13.58 12.65
P K 8.95 15.70
Ni K 91.05 84.30

100.00

Element Weight % Aromic %
€ K 67.01 78.61
O K 20.80 18.30
S K 217 0.95
Cl K 2.1 0.84
Ni K 4.26 1.02
Ba L 3.63 0.37

Totals 100.00
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Fig. 1. SEM micrographs and EDX analysis of elec-
troless Ni coating : (a) without CNT, (b) with
ball-milled CNT, and (¢) with ultrasonic treated
CNT.
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Fig. 2. Contact angle of electroless Ni coating : (a) without CNT, (b) with ball-milled CNT, and (c) with ultrasonic

treated CNT.
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Fig. 4. Vickers hardness of electroless Ni coating as a
function of the CNT treatment method and the
CNT content.
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Fig. 5. Vickers hardness of electroless Ni-CNT coat-
ing : (a) single coating (Ni-CNT), and (b) dou-
ble coating (Ni and Ni-CNT).
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