
Accepted Manuscript

Fire resistance characterisation of hemp fibre reinforced polyester composites

for use in the construction industry

Alexander Naughton, Mizi Fan, Julie Bregulla

PII: S1359-8368(13)00744-0

DOI: http://dx.doi.org/10.1016/j.compositesb.2013.12.014

Reference: JCOMB 2806

To appear in: Composites: Part B

Received Date: 3 October 2013

Revised Date: 20 November 2013

Accepted Date: 12 December 2013

Please cite this article as: Naughton, A., Fan, M., Bregulla, J., Fire resistance characterisation of hemp fibre

reinforced polyester composites for use in the construction industry, Composites: Part B (2013), doi: http://

dx.doi.org/10.1016/j.compositesb.2013.12.014

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.2013.12.014
http://dx.doi.org/http://dx.doi.org/10.1016/j.compositesb.2013.12.014
http://dx.doi.org/http://dx.doi.org/10.1016/j.compositesb.2013.12.014


  

Fire resistance characterisation of hemp fibre reinforced polyester composites for use in the construction 

industry 

Alexander NaughtonA, Mizi FanA and Julie BregullaB 

A Corresponding author: School of Engineering and Design, Brunel University, Uxbridge, UB8 3PH. 

alexander.naughton@brunel.ac.uk  and  mizi.fan@brunel.ac.uk 

B Building Technology Group, Building Research Establishment Ltd (BRE), Watford, WD25 9XX. 

bregullaj@bre.co.uk 

Abstract 

This paper presents research pertaining to the fire performance of natural fibre reinforced polymer composites 

(NFRP). Hemp fibre has been selected as representative of natural fibres used for reinforcement in NFRPs. The 

fire performance has been examined by a bench scale test method which provides an indicative assessment of 

the likely performance in full-scale fire resistance tests which are required for materials to meet building 

standards in the UK. It has been verified in this research that hemp fibres contribute to a thermally resistant char 

layer in polyester composites. There is an increase in thermal resistance of the char layer at high temperatures 

with an increase in fibre volume fraction. Ignition is delayed with an increase in fibre volume above 25%. 

Mechanical degradation occurs at relatively low temperatures which may be associated with the decomposition 

of hemicellulose and lignin. The desirability of NFRPs in terms of fire performance increases with an increase 

in fibre volume fraction and material thickness. Untreated hemp fibre reinforced polyester composites in this 

study have been characterised as having poor fire resistance and would not be expected to pass a full scale fire 

resistance test in their current state.  
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1 Introduction 

Natural fibre reinforced polymers (NFRP) have been identified as an alternative to glass fibre reinforced 

polymers (GRP) for use in the construction industry, potentially offering a lower environmental impact. GRPs 
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