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Effects of Heat Treatment Temperature on Surface Aggregation Structure and Properties of Para-Aramid Fibers
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Abstract : The para-aramid fibers were heat treated at-the different temperatures (200,250,300,350 °C ), the effects of heat
treatment on the surface group-and the aggregate structure of para-aramid fibers were investigated by Fourier transform infrared
spectroscopy (FTIR), Raman spectroscopy, X-ray diffraction (XRD), X-ray photoelectron spectroscopy (XPS) and scanning elec-
tron microscope (SEM). The results of FTIR and XRD analysis show that the molecular chains in the surface layer of the fibers were
rearranged and the hydrogen bonds were enhanced when the temperature is greater than or equal to 250°C . The results of Raman and
XPS analysis show that C (C—C, C=C or C—H) on the surface molecular chain of p-aramid fibers are oxidized to be —C—OH
or —COOH at 250°C or above, and the surface polarity of the fibers increases. After heat treatment at 300°C, the molecular chains
on the surface of para-aramid fibers move, rearrange and began to shrink, the crystallinity increases, and the tensile strength of the
single fiber reaches 25.7 c¢N/dtex, which increases by 4.9%. After heat treatment at 250°C, the interfacial shear strength of para-
aramid fiber and epoxy drop reaches 18.05 MPa, which increases by 11.9% compared with the untreated fiber.

Keywords : para aramid fiber ; heat treatment ; aggregate structure ; mechanical property
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