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Effect of stress on the of chemical reactions during special
polyacrylonitrile fibers stabilization as a heat-resistant material in
polymeric composites
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Keywords Abstract

In this research, the effect of imposed stress on the extent of progression of cyclization, oxidation and
dehydrogenation reactions during thermal stabilization of polyacrylonitrile fibers as a heat-resistant

Polyacrylonitrile Fibers

Stabilization L . . . - : cp :
Com;lacl)éitel material in the polymeric composites were investigated. In this study, specific stress was determined
Stress based on the maximum entropy stress value. The progress rate of each of the stabilization reactions was

Chemical Reaction identified separately through the using of thermal, chemical, elemental, X-ray diffraction, physical and
mechanical analysis. Based on the results, stress had a deterrent effect on the development of reactions
and also the competition between cyclization and dehydrogenation occurring under the influence of stress
is very evident. With increasing tension, the temperature of the lowering of the weight due to thermal
degradation has decreased. This result showed that the thermal stability of the samples decreases with the
increase of the specific stresses during the thermal stabilization process. By applying a minimum specific
stress of 0.6 cN/tex, the highest rate of stabilization reaction, especially the nitrile group cyclization, and
the thermal stability of the oxidized polyacrylonitrile fibers were observed for application in polymer
composites.
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Table 3 DSC results of SPF and treated fibers in stabilization
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Table 5 Physical-mechanical properties of SPF and treated fibers
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Table 4 Microstructure parameters of SPF and treated fibers
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Table 6 TGA results of SPF and treated fibers in stabilization
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