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Abstract

This paper describes the mechanical properties and oxidation resistance of carbon fibers with and without additions
of boron oxide additives, and describes the changes in the properties resulting from increased heat treatment tempera-
ture (HTT) of the fibers. Carbon fibers in this experiment were heat treated up to 2800oC each with and without boron
oxide treated on the surface of fibers. In the case of boron oxide added carbon fibers, they do not show the improve-
ment of tensile strength and modulus compared to those of no treated carbon fibers below 2200oC since they are doped
substitutionally with boron above 2600oC, which accelerate the graphitization of carbon fibers. Boron oxide implanted
carbon fibers showed high resistance to oxidation, however, when carbon fibers were heat treated below 2200oC, they
showed almost the same trend of air oxidation.
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Table 1. Characteristics of PAN based carbon fiber

Fiber type  Filament  Diameter 
(µm)

 Tensile strength 
(GPa)

 Tensile modulus 
(GPa)

 Ultimate elongation 
(%)

 Specific heat 
(Cal/goC)

Density 
(g/cm3)

 TZ-307  12000  6.84  3.4  235  1.3  17  1.79

Table 2. Characteristics of boron oxide used for endowing car-
bon fiber with oxidation resistance

Formula  Density
(g/cm3)

 Purity
(%)  F. W.  Provider

 B2O3  2.46  99.98  69.62  Aldrich 33,907-5

Fig. 1. X-ray diffractograms of original carbon fiber and boron
oxide treated carbon fiber after heat treatment at 2600oC.

Fig. 2. Change in interlayer spacing of carbon fibers with heat
treatment temperature.
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Fig. 3. Change in Lc sizes of carbon fibers with heat treatment
temperature.

Fig. 4. Change in tensile strength of carbon fiber with heat
treatment temperature.

Fig. 5. Change in tensile modulus of carbon fiber with heat
treatment temperature.
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Fig. 6. TGA thermograms of original carbon fibers after heat
treatment at various temperatures.

Fig. 7. TGA thermograms of boron oxide treated carbon fibers
after heat treatment at various temperatures.
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