Accepted Manuscript

Magnetic alignment of short carbon fibres in curing composites

Jacopo Ciambella, David C. Stanier, Sameer S. Rahatekar

PII: S1359-8368(16)31720-6
DOI: 10.1016/j.compositesb.2016.10.038
Reference: JCOMB 4636

To appearin:  Composites Part B

Received Date: 24 August 2016
Revised Date: 13 October 2016
Accepted Date: 15 October 2016

compossies

Please cite this article as: Ciambella J, Stanier DC, Rahatekar SS, Magnetic alignment of short carbon
fibres in curing composites, Composites Part B (2016), doi: 10.1016/j.compositesb.2016.10.038.

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.2016.10.038

Magnetic alignment of short carbon fibres
In curing composites

Jacopo Ciambella®P* David C. Stanier®, Sameer S. Rahatekar”

@ Dipartimento di Ingegneria Strutturale e Geotecnica
Sapienza Universita di Roma, Via Eudossiana 18, 00184 Rome, Italy
b Advanced Composites Centre for Innovation and Science
University of Bristol, University Walk, BS8 1TR, Bristol, United Kingdom

Abstract

Alignment of magnetic particles into a viscous fluid by a homogeneous
magnetic field has been studied both experimentally and theoretically, but
very few studies have investigated the effects of viscosity changes on the
capability of achieving complex fibre assemblies in composite materials. In
this paper, we study the alignment of short carbon fibres into a viscous ma-
trix whose viscosity is made dependent on the time, in order to simulate
the curing process of the composite. A simple model is derived which gives
the evolution of fibre position and orientation in terms of the external field
and shows good agreement with the experimental evidence on nickel coated
carbon fibres embedded in PDMS. The model is used to predict the fibre
distribution at curing and hence could be a useful tool to predict the me-
chanical, electrical and magnetic properties of the composite. A closed form

expression of the minimum magnetic field intensity necessary to achieve the
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