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ABSTRACT: Today, carbon fibers are used as heating elements. Carbon fibers are generally used to reinforce composite materials because they are
lightweight and have a high strength and modulus. Carbon fiber reinforced composite materials are used for aerospace, automobile, and wind
turbine blade applications. This work explored the possibility of using carbon fiber reinforced composite materials as self heating materials. The
temperatures of the carbon fiber reinforced composites were measured. These results verified that the carbon fiber reinforced composite materials
could be used as heating elements. A glass fiber was laminated using various methods. The thermal characteristics of the composites were
evaluated. This confirmed that the generation of heat varied according to the lamination thicknesses of the carbon fiber and glass fiber. As the
number of carbon fiber laminations increased, the heat-generating temperature increased. In contrast, as the number of glass fiber laminations
increased, the amount of heat decreased. The generation of heat and ability to remain warm could be controlled by controlling the carbon fiber and

glass fiber laminations.
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Table 1 Naming of hybrid composites.

Amount of carbon Amount of glass pre-preg sheet
pre-preg sheet 0 1 2 3 4
2 A-0 A-1 A-2 A-3 A4
4 B-0 B-1 B-2 B-3 B4
6 C0 C1 C2 C3 C4
8 D-0 D-1 D-2 D-3 D4
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Fig. 1 The measuring sample for temperature measurement.

1

1

1

Smm |

mm

iy H
1

1

1

1

1

1

1
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Fig. 2 The specimen of hybrid composites for temperature

measurement
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Fig. 3 The specimen of hybrid composites for temperature

measurement
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Table 2 Material specification of glass and carbon prepreg.
am type DY g Thickness  Total Total thickness Width ~ R/C
construction (Count/inch) f lz)ry ckness  Tot: we1ght otal thickness i 0/
, , [g/m’] [mm] [g/n] [mm] [mm] [%]
Warp Fill Warp Fill
1321p- .
EPC Plain 3k 3k 13 13 209+12 0.25+0.025 367 0.26+0.025 1020 43
G218- . G75 G150
EPC satin 01 0/1 6412 262 207+12 0.18+0.025 365 0.20+0.025 1020 35
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Fig. 4 Effect of number of laminated glass fiber
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Fig. 5 Thermal diffusivities of hybrid composites
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Fig. 6 Temperature profile on the front side of specimens and
Thermal diffusivities of X0
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Fig. 7 Temperature profile on the front side of D specimens and
Thermal diffusivities of D specimens
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