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Abstract
Aligned nanocomposite tapes based on plasticized polylactic acid (PLA) and 1 wt.% cellulose nanofibers
(CNF) were prepared using uniaxial solid-state drawing, and the effects of drawing conditions including
temperature, speed and draw ratio on the material were studied. Microscopy studies confirmed alignment
and the formation of ‘shish-kebab’ morphology in the drawn tape. Mechanical properties demonstrate that
the solid-state drawing is a very effective way to produce stronger and tougher PLA nanocomposites, and
the toughness can be improved 60 times compared to the undrawn tape. Additionally, the thermal
properties, i.e. storage modulus, glass transition temperature and degree of crystallinity were improved.
These improvements are expected due to the synergistic effect of CNF in the nanocomposite and
orientations induced by the solid-state drawing.
Keywords: A. Nanocomposites; B. Mechanical properties; B. Thermal properties; D. Microstructural
analysis
1. Introduction
Research on the use of polylactic acid (PLA) has attracted great attention among scientists in the last
decade. PLA is produced from the renewable resources, for example - corn and sugar beet, and possesses
the required mechanical properties for several applications to compete with the conventional petroleum
based polymers [1, 2]. PLA can be processed using conventional plastic processing techniques such as
injection molding and thermoforming but blow molding and film extrusion are generally difficult because
of its low melt strength, low elongation and high dead-fold property [1, 3]. Further, the inherent brittle
behaviour, poor thermal resistance and low crystallization rate, limits its use in many applications and

several efforts have been adopted to overcome these drawbacks [1, 2].



Download English Version:

https://daneshyari.com/en/article/7889963

Download Persian Version:

https://daneshyari.com/article/7889963

Daneshyari.com


https://daneshyari.com/en/article/7889963
https://daneshyari.com/article/7889963
https://daneshyari.com

