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Table 1 Formula and viscocity of coating

I w(CuNi@C)/% w mmks/ %0 w s/ % w e/ %o w g Yo FhIE/(mmYs)
1 3 93.5 1 2 0.5 120
2 5 91.5 1 2 0.5 130
3 10 86.5 1 2 0.5 140
4 15 81.5 1 2 0.5 150
5 20 76.5 1 2 0.5 180
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Fig.1 Schematic diagram of technological process
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Fig.2 XRD pattern of CuNi@C
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Fig.3 TEM image of CuNi@C
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Fig.5 Curve of relationship between the quantity
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of CuNi@C and resistance
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Fig.6  Curve of relationship between R and

/f of blank simple (upper half). Curve of relationship

between R and f of 20% CuNi@C coating(lower half)
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Preparation and properties of electrical conductive coating of carbon
encapsulated nanoparticles

GAO Jie' CHEN Shu—cun,TANG Hao-kui , TENG Cong—cong ,HE Zhen—zhen
CAO Hong LI Jia—jin ,XUE Jun
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract; Conductive composite coatings were prepared by using the carbon encapsulated copper nickel alloy
nanoparticles as fillers and the alkyd resins as film formers. Characterized by X-ray diffraction and transmis-
sion electron microscope, the nanoparticles of carbon encapsulated copper nickel alloy show core —shell
structures with copper nickel alloy as the core and graphitized carbon as the shells. The coatings were pre-
pared respectively with the filler mass fraction of 3%, 5%, 10%, 15% and 20% . The effect of filler mass
fraction on the performances of the coatings, including the electric and absorption properties, the viscosity
and the adhesion was analyzed. The results suggest that the viscosity increases monotonously while the resis-
tance decreases monotonously with the increase of the filler mass fraction, in which the maximum viscosity is
180 mm*s and the minimum resistance is 2x10” {). The adhesive force of the coating is best and reaches de-
gree 0 when the filler addition is 15%. The coatings have excellent microwave absorbing properties with the
reflection loss of-=2.7 dB and the bandwidth of 2 GHz (14-16 GHz) at the filler mass fraction of 20%.

Keywords: blend; nanoparticles; alkyd resin; electrical conductivity; microwave absorbing
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