EINDHOVEN
e UNIVERSITY OF
TECHNOLOGY

Fibre-reinforced composites based on blends of
thermoplastics and epoxy resin

Citation for published version (APA):
Saalbrink, A., & Peijs, A. A. J. M. (1996). Fibre-reinforced composites based on blends of thermoplastics and
epoxy resin. Poster session presented at MaTe Poster Award 1996 : first annual poster contest.

Document status and date:
Published: 01/01/1996

Document Version:
Accepted manuscript including changes made at the peer-review stage

Please check the document version of this publication:

* A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOl to the publisher's website.

* The final author version and the galley proof are versions of the publication after peer review.

* The final published version features the final layout of the paper including the volume, issue and page
numbers.

Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

» Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
* You may not further distribute the material or use it for any profit-making activity or commercial gain
* You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:

openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 16. Nov. 2023


https://research.tue.nl/en/publications/19d428ac-a0e4-49bc-9160-d5952e9fafa1

Fibre-Reinforced Composites based on Blends of

Thermoplastics and Epoxy Resin
A. Saalbrink and T. Peijs

Eindhoven University of Technology,
Faculty of Mechanical Engineering,
Section Materials Technology,

M echnology
allerials

®

Centre for Polymers and Composites

eindhoven

P.O. Box 513, NL 5600 MB Eindhoven

Introduction

Fibre-reinforced composites based on thermoplas-
tics are often produced by way of melt- or solution
fibre impregnation routes. Because of the relatively
high melt viscosities of thermoplastic polymer melts,
melt impregnation is often only achieved using low
molecular weight polymer, resulting in poor mechan-
ical properties. In the case of solution impregnation
techniques, the solution provides a low viscosity me-
dia that can easily impregnate the fibres. After im-
pregnation the solvent is removed by conventional
drying operations. However, the presence of resid-
ual solvent can result in a reduction of Tg and in
poor fibre-matrix interface conditions, which is widely
recognised as a major problem.

In order to overcome these drawbacks in conven-
tional solution impregnation, a new processing route
based on the use of epoxy resins as reactive solvents
is currently under development at the Centre for Poly-
mers and Composites, see [1, 2].

In this route the epoxy resin acts as an effective sol-
vent by lowering the viscosity and (or) the processing
temperature of the polymer matrix material and there-
fore facilitating the impregnation of fibres. By means
of in-situ curing of the reactive solvent after impregna-
tion, phase separation and phase inversion occurs. In
this way the solvent will become the dispersed phase
and a structural part of the material.

Moreover, it has been shown that upon this chemi-
cally induced phase separation the epoxy can pref-
erentially migrate to the reinforcing fibre surface.
This phenomenon of interfacial phase separation cre-
ates the potential to tailor the macroscopic prop-
erties of the fibre-reinforced composites based on
these blends by changing the chemistry of the in-situ
formed epoxy interlayer, see [3]. A schematic repre-
sentation of this process is shown in figure 1.
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Research Topics

e The influence of processing conditions and con-
stituent properties on the occurence of interfa-
cial phase separation in fibre-reinforced com-
posites based on a model thermoplastic - epoxy
blend.

e The influence of the properties of the phase-
separated matrix morphology and interlayer
(glassy versus rubbery epoxy phase) on the
macroscopic composite properties such as
strength, fracture tougness and impact resis-
tance. This is studied for a number of amor-
phous and semi-crystalline thermoplastics.
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Figure 1 Schematic representation
of the concept of processing of ther-
moplastic composites using reactive
solvents and the occurence of inter-
facial phase separation.
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