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Crystallization Kinetics and Morphology of Polypropylene

mono-Filament Foam
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Abstract

This research studied the crystallization kinetics of polypropylene mono-filaments and their foams.
Polypropylene mono-filament with a diameter of 550 um was prepared by free-falling extrusion process at
190 °C. The prepared polypropylene mono-filament samples were subsequently foamed by a batch foaming
process using sc-CO, as a blowing agent at foaming temperatures of 165, 170, and 175 °C and saturated
pressures of 100, 120 and 140 bar. The results show that the polypropylene mono-filament foam has narrow
foaming temperature range of 5 °C. The polypropylene mono-filaments foam was prepared at a foaming
temperature of 170 °C and a saturated pressure of 140 bar had expanded foam with an expansion ratio of
1.06. The thermal analysis by Differential Scanning Calorimetry (DSC) illustrated that the polypropylene
mono-filament and its foam had degree of crystallinity of about 35% and 22.5%, respectively. The reduction
of crystallinity can be explained by competition between crystallization and foaming processes where the
crystallization temperature range and crystallization rate of the polypropylene mono-filament and its foam are
different.

Keywords : Polypropylene, Mono-filament, Foam, Crystallization, Avrami’s equation
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