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Abstract

TE 152303

This work studied the effects of heat-setting process on the properties of poly(trimethylene
terephthalate) (PTT) fibers, which were spun using a Fourne-Bonn® Spinning Machine at various
spiuning speeds, ranging from 2000 to 600 m/min. The PTT fibers were then heat-set in a hot air
oven at temperatures from 120 to 200 °C for 10 minutes. The properties of the fibers were
characterized in terms of DSC, WAXD, fineness, tensile properties, sonic modulus, and also
alkaline hydrolysis. The results suggested that the heat-setting process had an effect on the structure
of PTT fibers. The crystallographic (010) plane at 26 = 16° in WAXD spectra for heat-set PTT
fibers was observed at the spinning speeds of 2000 to 4000 m/min. This also showed the crystalline
reflections of PTT fibers which is normally could not be found in non-heat-set PTT fibers. The cold
drawing regions in stress-strain relation were not found for the heat-set PTT fibers prepared at
spinning speeds of 2000 to 4000 m/min. However, the heat-setting process did not appear to affect
the tenacity and the elongation properties. Some extra pcaks were found in DSC spectra of PTT
fibers that were treated with heat-setting process, the extra peaks probably being the lamellae of
crystals size of PTT polymer. Alkaline hydrolysis by NaOH solution indicated by the SEM samples
resulted in a surface change of the fiber, this being comparatively obvious at the high spinning
speed (6000 m/min). The PTT fibers at all spinning speeds with a heat-set temperature of 200 °C

were easily etched by the alkaline.



