
 

Deformation behavior of polymer-clay nanocomposites

Citation for published version (APA):
Sarkissov, A. U., Fischer, H. R., & Meijer, H. E. H. (2002). Deformation behavior of polymer-clay
nanocomposites. Poster session presented at Mate Poster Award 2002 : 7th Annual Poster Contest.

Document status and date:
Published: 01/01/2002

Document Version:
Publisher’s PDF, also known as Version of Record (includes final page, issue and volume numbers)

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
DOI 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: 08. Feb. 2024

https://research.tue.nl/en/publications/c6ace0f1-a2c0-4eda-bc68-6c35d54024a9


12

/department of mechanical engineering PO Box 513, 5600 MB Eindhoven, the Netherlands

Deformation Behavior of Polymer-Clay
Nanocomposites

A. Sarkissov, H.Fischer, H.E.H.Meijer
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Introduction
Nanocomposites based on polymers and organophilic clay
minerals can exhibit improvement in various mechanical,
thermal and optical properties. The objective of this study
is to relate the microscopic deformation processes to the
macroscopic mechanical behavior of these materials.

Material and methods
The nanocomposites based on HDPE matrix and Cloisite (5%
wt) were produces via melt extrusion using HDPE grafted with
maleic anhydride as compatibilaser. The samples for investi-
gation were prepared via compression molding.
Morphological changes in the materials corresponding to the
different points of the tensile curve have been studied on
nano and micron length scales. To follow the deformation
events real-time WAXS and SAXS and ESEM experiments dur-
ing tensile tests have been carried out.

Results
The inelastic deformation of HDPE commences in the amor-
phous regions and is subsequently transferred also to a
deformation of the crystalline part, involving different pro-
cesses like crystallographic slip, mechanical twinning and
martensitic transformations. Application of stress changes
the crystal lattice of the PE from orthorhombic to monoclinic
which is indicated by an extra reflection in WAXS pattern.
From the fig. 1 it can be seen that in both pure and nanocom-
posite materials the martensitic transformations take place
at about yield point. In the strain softening region the mon-
oclinic crystals orient along the tensile direction. This orien-
tation completes at the end of strain softening, as shown in
Fig. 2.
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Figure 1 The dots in force-extension curves correspond to the exten-
sions in WAXS plots.
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Figure 2 Azimuthal WAXS patterns along the reflection of the mono-
clinic phase ( at 2 Θ = 19.1 deg.)
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Figure 3 SAXS and the corresponding extensions

The SAXS patterns show an increase in interlamellar dis-
tance. The increase of intensity round the center is related
to micro-void formation. As can be seen from the Fig. 3 the
process is faster for the filled material, which could be a re-
sult of less tie molecules present.

HDPE HDPE + 5% Cloisite

Figure 4 ESEM micrographs of non-deformed and highly stretched
samples showing the fibrous structure and the existence of the
macro-voids in the filled samples.

Conclusions
✷ The process of interlamellar separation is quicker in the

HDPE-Cloisite nanocomposies
✷ The initiation of martensitic transitions is not affected

by the by the presence on the nano-clay particles
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