i+l

NRC Publications Archive
Archives des publications du CNRC

New polypropylene / triticale fiber composites: interrelation between
composition and properties

Mihai, Mihaela; Ton-That, Minh-Tan; Ngo, Tri-Dung; Busnel, Frederic; Hu,
Wei

This publication could be one of several versions: author’s original, accepted manuscript or the publisher’s version. /
La version de cette publication peut étre I'une des suivantes : la version prépublication de l'auteur, la version
acceptée du manuscrit ou la version de I'éditeur.

Publisher’s version / Version de I'éditeur:

Proceedings of the American Society for Composites, 26th Annual Technical
Conference, 2011-09-26

NRC Publications Record / Notice d'Archives des publications de CNRC:
https://nrc-publications.canada.ca/eng/view/object/?id=096ddb29-082d-4ade-9d8d-6f3acd5bb3es

https://publications-cnrc.canada.ca/fra/voir/objet/?id=096ddb29-082d-4ade-9d8d-6f3acd5bb3e5

Access and use of this website and the material on it are subject to the Terms and Conditions set forth at

https://nrc-publications.canada.ca/eng/copyright
READ THESE TERMS AND CONDITIONS CAREFULLY BEFORE USING THIS WEBSITE.

L’acces a ce site Web et I'utilisation de son contenu sont assujettis aux conditions présentées dans le site

https://publications-cnrc.canada.ca/fra/droits
LISEZ CES CONDITIONS ATTENTIVEMENT AVANT D’UTILISER CE SITE WEB.

Questions? Contact the NRC Publications Archive team at
PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca. If you wish to email the authors directly, please see the
first page of the publication for their contact information.

Vous avez des questions? Nous pouvons vous aider. Pour communiquer directement avec un auteur, consultez la

premiere page de la revue dans laquelle son article a été publié afin de trouver ses coordonnées. Si vous n’arrivez
pas a les repérer, communiquez avec nous a PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca.

National Research  Conseil national de C dl*l
Council Canada recherches Canada ana, a



NEW POLYPROPYLENE / TRITICALE FIBER COMPOSITES:
INTERRELATION BETWEEN COMPOSITION AND PROPERTIES

Mihaela Mihai*, Minh-Tan Ton-That, Tri-Dung Ngo, Frederic Busnel, Wei Hu

Industrial Materials Institute, National Research Council, 75 de Mortagne, Boucherville, Québec, J4B 6Y4, Canada
mihaela.mihai@cnrc-nre.ge.ca, minh-tan.ton-that(@cnre-nre.ge.ca, tri-dung.ngo(@ cnrc-nre.ge.ca,
[frederic.busnel(@cnrc-nre.ge.ca and wei. hu(@cnrc-nre.ge.ca

ABSTRACT

This paper discusses the relationship between compositions and properties of polypropylene /
triticale-natural fiber composites. Polypropylene / triticale composites were prepared by twin-screw
extrusion process and injection molding. Regarding the appropriate way to feed natural fibers into
the process, a pre-extrusion step is necessary because natural fibers are fluffy and hard to feed in
this shape without compromise the consistency of fibers flow rate. A special pelletizing step of
fibers was added prior to composites extrusion step. The effects of triticale content, the presence of
maleic anhydride grafted polypropylene (PP-g-MA) as coupling agent and of CaO as reactive
additive in the formulation on composites properties are discussed. The obtained composites were
characterized in terms of morphology and microstructure, rheology, thermal and mechanical
properties. The morphological observations show that a good dispersion of triticale fibers in
polypropylene can be achieved and an increase in polymer/fiber adhesion at the addition of
coupling agent can be obtained. Composite viscosity and mechanical properties were increased with
triticale content up to 40 % volume of fibre. Mechanical properties were further improved in the
presence of PP-g-MA and CaO. The tensile strength was continuously increased from 32.5 MPa up
to 44.4 MPa when triticale content increases from 10 % at 40% for the composites formulated with
PP-g-MA and CaO. The same trend was observed concerning the flexural properties. The recycling
behavior and the flammability of composites are also disclosed. The results demonstrate that
triticale fibers are a good reinforcement with a great potential in thermoplastic composites field if
the processing procedure and formulation are appropriate.



