Accepted Manuscript
conpos/res

Part B: engineering

Mechanisms of thermal decomposition of natural fibre composites 3 }

Mizi Fan, Professor, Alexander Naughton

PII: S1359-8368(15)00668-X
DOI: 10.1016/j.compositesb.2015.10.038
Reference: JCOMB 3874

To appearin:  Composites Part B

Received Date: 28 July 2015
Revised Date: 15 September 2015
Accepted Date: 6 October 2015

Please cite this article as: Fan M, Naughton A, Mechanisms of thermal decomposition of natural fibre
composites, Composites Part B (2015), doi: 10.1016/j.compositesb.2015.10.038.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.compositesb.2015.10.038

M echanisms of thermal decomposition of natural fibre composites

Professor Mizi Faf®™ and Alexander Naughtch
3 College of Material Engineering, Fujian Agricukuand Forestry University, Fuzhou, 350002, PR China
®) College of Engineering, Design and Physical S@snBrunel University, UB8 3PH, United Kingdom
*Corresponding to: Professor Mizi Fan. Email: fdof@gmail.com

Abstract

This paper presents research pertaining to thenidetecomposition of natural fibre composites (NFQje
behaviour and damage profile of NFCs have beenm&ted, and comprehensive mechanisms of thermal
decomposition interpreted at both macroscopic aledoscopic levels. The results show that the preoés
thermal decomposition of NFCs underwent complexesses from the initial light discolouration todkaning
and in some cases blistering, and from the decoitiqosf polyester to fibres to delamination of laua with
the dictated influence of natural fibre and integfatructure. Ignition was closely related to ttie#NFCs.
The damage profile of NFCs included a combust regicchar region, a degradation region and a regfion
virgin material. This paper concludes that the terdecomposition of NFC is different from that@FRP and
hence its thermomechanical modelling will requive tievelopment of specific terms to account for the

inclusion of natural fibres.
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1 Introduction

Natural fibre composites (NFC) have been identifisch potential low impact alternative to glassefib
reinforced polymers (GRP) for use in the constarctndustry. GRPs have, up until recently, beenemor
economically viable than NFCs. However, with thereamic viability of construction materials set tacbme
increasingly influenced by their embodied impaetunal fibres that are less harmful to humans, imeci? and

the environment are a realistic alternative togthergy intensive production of glass fibre. If widsearch and
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