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Effect of Tempering Treatment on the Mechanical Properties of Biobased Melt Spun Spandex Fibers
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Abstract : In order to study the effect of tempering temperature on the mechanical properties of bio based melt spun spandex
fibers. Three temperatures were set: 50 °C, 100 °C, and 120 °C for tempering treatment of fibers. The effects of tempering tempera-
ture on functional groups, molecular weight distribution, crystal area, etc. of bio based melt spun polyurethane fiber were studied by
infrared spectroscopy, Gel permeation chromatography, and differential scanning measurement, respectively. The monofilament
strength was tested to determine the effects of tempering temperature on the breaking strength, breaking elongation, 300% constant
elongation stress, and 300% elastic recovery rate of bio based melt spun polyurethane fiber. The research results indicate that the
functional group changes caused by tempering temperature have little impact on the mechanical properties of bio based melt spun
spandex. When the tempering temperature is 100 °C, the generation of large molecules and precipitation of small molecules in the
fiber are relatively reduced, with a large molecule content of 8.4%. The crystallization peak in the hard segment area is one, with a
crystallization area of 1.75 J/g. As the tempering temperature increases, macromolecules increase, crystal area decreases, and the
fracture strength and elongation at break of the sample increase. The 300% constant elongation stress and 300% elastic recovery rate
show a decreasing trend. Taking into account factors such as tempering temperature , macromolecular content, and hard segment crys-
tallization, the mechanical properties of bio based melt spun spandex are optimal at a tempering temperature of 100 °C.
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