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Abstract

In the preparation of polyacrylonitrile (PAN) based carbon fibers, thermal oxidative
stabilization (TOS) is the key process affecting structure and properties of the fibers. Thermal
shrinkage phenomenon occurs in the TOS process, and has a certain effect on the chemical
structure, microstructure and mechanical properties of fibers. In order to identify the effect of
thermal shrinkage on the structure of fibers and avoid the behavior decreasing the properties of
final carbon fibers, the chemical structure, microstructure and mechanical properties of PAN
fiber with or without drawing (free shrinkage and fixed length) during TOS process were studied
by Fourier transform infrared spectroscopy (FTIR), scanning electron microscopy (SEM) and
tensile test. The results show that in the TOS process, stretching inhibits the formation of cyclic
structure, but promotes the oxidation reaction. At higher thermal treatment temperature, PAN
fibers have skin-core structure. Under the action of stretching, the fiber structure was more
compact, and smaller in diameter. The elongation at break of drawing fibers is slightly lower
than no drawing fibers, the tensile strength is slightly higher, and the mechanical properties are

better.
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