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Abstract

In this study, commercialy available pitch-based carbon fibers of general grade were post-heat-treated using a box-
type high temperature furnace at 1800°C, 2000°C, 2200°C, and 2400°C, respectively. The fundamental characteristics
of each heat-treated carbon fibers were investigated in terms of chemical composition, morphology, therma stability,
X-ray diffraction, single filament tensile test, and electrical resitivity. The result showed that the fiber properties were
significantly influenced by the post-heat-treatment, indicating the greater effect with increasing treatment temperature.
The carbon contents, therma stability, and tensile properties of the carbon fibers used here were further increased by
the post-hest-treatment, whereas the d-spacing between graphene layers and the electrical resistivity were reduced with

increasing post-heat-treatment temperature.
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Fig. 1. Schematic illustration of a box-type heat-treatment fur-
nace. The internal working dimensions are approximately 600
mm x 600 mm x 600 mm with the cubic shape.
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Fig. 2. A lay-out of the specimen for single fiber filament ten-
sle test.
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Table 1. Chemical compositions of pitch-based carbon fibers
untreated and post-heat-treated at different temperatures

HTT (°C) C H N S o

Untrested  97.23 119 0.39 0.30 0.89
1800 97.26 1.56 0.42 0.53 0.23
2000 97.39 1.26 0.39 0.36 0.60
2200 97.87 1.48 0.31 0.40 0.04
2400 98.97 116 0.40 0.36 0.00
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Fig. 3. SEM micrographs showing the pitch-based carbon fiber surfaces untreated (A) and post-heat-treated at 1800°C (B), 2000°C

(C), 2200°C (D), and 2400°C (E). (x5000)

Table 2. A summary of the average fiber diameter of pitch-
based carbon fibers untreated and post-hest-treated at different
temperatures

HTT (°C) Average Fiber Diameter (um)
Untreated 10.07
1800 9.68
2000 9.94
2200 8.96
2400 10.01
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Fig. 4. XRD diffractograms of pitch-based carbon fibers
untreated and post-heat-treated at different temperatures.
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Fig. 5. Variation of the XRD characteristics observed for pitch-
based carbon fibers untreated and post-hest-treated at different
temperatures.
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Fig. 6. TGA result obtained for pitch-based carbon fibers
untreated and post-heat-treated at different temperatures.
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Fig. 8. Variation of the electrical resitivity of pitch-based car-
bon fibers untreated and post-heat-treated at different tempera-
tures.
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