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Abstract Silicon carbide (SiC) fibers mainly fabricated from polycarbosilane, a ceramic precursor, are applied as reinforcing
materials for ceramic matrix composites (CMCs) because of their high temperature oxidation resistance, tensile strength, and
light weight. In this study, continuous SiC fibers used to fabricate rope-type flexible heating elements capable of generating
high-temperature heat (> 650°C). For high-efficiency heating elements, the resistance of SiC fiber rope was measured by 2-
point probe method according to the cross-sectional area and length. In addition, the fabrication conditions of rope-type SiC
fiber heating elements were optimized by controlling the oxygen impurities and the size of crystal grains present in the
amorphous SiC fiber. As a result, the SiC fiber heating element having a resistance range of about 100~200 Q exhibited an
excellent power consumption efficiency of 1.5 times compared to that of the carbon fiber heating element.
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Table 1

The characteristics of continuous SiC fiber of Ube industries, Ltd.
Properties Value
Density [g/cc] 2.40
Filament diameter [um] 8.5
Tensile strength [GPa] 3.0
Tensile modulus [GPa] 170
Electrical resistivity [ohm-cm] 10.0
Number of filaments [fil./yarn] 1600
Thermal resistance (Inert) [°C] 1900
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Fig. 1. Stereoscopic images of rope-type SiC fiber heating element depending on the weaving method.
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Fig. 2. The resistance of SiC fiber rope depending on the cross-
sectional area.
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Fig. 3. The resistance of SiC fiber rope before and after heat-
treatment at different temperatures.

80.0k

60.0k

40.0k

Resistance (Q)

20.0k

0.0

Length (cm)

Fig. 4. The resistance-length graph of SiC fiber rope after heat-
treatment at 1400°C.
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Fig. 5. X-ray diffraction patterns of SiC fiber before and after
heat treatment at 1400°C.
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Fig. 6. (a) Photograph and (b,c) IR images of performance test of rope-type SiC fiber heating element.
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Table 2

Power consumption of fiber heating elements measured via DC power supply

The type of heating elements Voltage (V) Current (A) Power consumption (W)
Carbon fiber heating element 220 1.31 288.2
SiC fiber heating element 215 0.80 172
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