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Abstract — To improve heating characteristics of graphite fibers, graphite fibers were copper-plated by electroless plating.
The Cu-plated graphite fibers were investigated by thermos-gravimetric analysis in air to calculate quantities of copper
on surface of graphite fiber according to plating time. Also, the surface temperature with applied voltage was observed
by thermos-graphic camera using a strand of graphite fiber. According to the increment of plating time, the higher quan-
tities of plated copper on graphite fiber were obtained. The electric conductivity of plated graphite fiber for 20 minutes
was resulted in 1594.3 S/cm, and surface temperature of this sample showed the maximum temperature 57.2 °C. These
result could be attributed that copper having great electric conductivity are growing on graphite fiber and followed
improving heating characteristics.
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Fig. 1. The surface images of the copper plated graphite fiber produce from different plating time; (a) R-GF, (b) ES-CuGF, (¢) E10-CuGF and
(d) E20-CuGF.

R-2 10.0kV 9.8mm x50.0k SE(U)

M10-1 10.0kV 9.7mm x50.0k SE(U) MU20-2 10.0kV 9.7mm x50.0k SE(U)

Fig. 2. The expanded surface images of the copper plated graphite fiber produce from different plating time; (a) R-GF, (b) ES-CuGF, (c) E10-
CuGF and (d) E20-CuGF.
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Fig. 3. The thermogravimetry analysis of the copper plated graph-
ite fiber.

Table 1. TGA results of the copper plated graphite fiber
Pyrolysis (°C)

Final weight (%)

start end
R-GF 670 865 0
E5-CuGF 630 820 0373
E10-CuGF 600 800 8.187
E20-CuGF 625 820 10316
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Table 2. Average resistivity and electrical conductivity of the copper plated graphite fiber

R-GF E5-CuGF E10-CuGF E20-CuGF

Average resistivity [Q-cm] 0.000724 0.000669 0.000641 0.000627
Average electrical conductivity [S/cm] 1381.9 1495.4 1559.0 1594.3
Heating value [W] 18.08 19.56 20.40 25.24
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Fig. 4. Schematic diagram of surface temperature measurements and mechanism of resistivity heating process in graphite fiber.
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Fig. 5. Surface temperature of copper plated graphite fiber accord-
ing to plating time.
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