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Effects of Supercritical CO, Treatment Time of PPTA Surface on Interfacial Adhesion Properties of EP / PPTA
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Abstract : The effects of supercritical CO, treatment time on the surface structure and properties of para-aramid fiber (PPTA)
were investigated by Fourier transform infrared spectroscopy, thermogravimetric analysis, scanning electron microscopy (SEM),
atomic force microscopy, interfacial shear strength (IFSS) test and interlaminar shear strength (ILSS) test, as well as the effects of
supercritical CO, treatment time of PPTA on interfacial adhesion properties of epoxy resin (EP) / PPTA. The results show that at rela-
tively low pressure and temperature (10 MPa,50°C ), the hydrogen bonds between molecular chains on the surface of PPTA wea-
ken after 30 min of supercritical treatment, the thermal properties decrease, and the “fibrillated” structure on the surface of PPTA
increases the surface roughness. Compared with untreated PPTA, the tensile strength of PPTA monofilament treated with supercriti-
cal CO, for 30 min is 22.6 ¢N/dtex, which decreases by 5.0%. SEM analysis and IFSS test results show that the relatively “loose”
structure of PPTA surface and the roughness improve the interface bonding performance between PPTA and EP. After 30 min super-
critical CO, treatment, the interfacial shear strength between modified PPTA and EP increases by 9.7%. After 30 min and 45 min
treatment, the interlaminar shear strength of the prepared EP / PPTA composite is 65.2 MPa and 68.3 MPa, which is 6.4% and
11.4% higher than that of the samples prepared without PPTA.
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