View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Online Research Database In Technology

Technical University of Denmark DTU
>

Reversible large amplitude planar extension of soft elastomers

Keller, Mette Krog; Skov, Anne Ladegaard; Rasmussen, Henrik K.; Hassager, Ole

Publication date:
2010

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):

Jensen, M. K., Skov, A. L., Rasmussen, H. K., & Hassager, O. (2010). Reversible large amplitude planar
extension of soft elastomers. Abstract from 82nd Annual Meeting of The Society of Rheology , Santa Fe,NM,
United States.

DTU Library
Technical Information Center of Denmark
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.

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

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


https://core.ac.uk/display/13736833?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/reversible-large-amplitude-planar-extension-of-soft-elastomers(fb3627b9-3461-4687-b2fc-cd02241b72b1).html

The Society of Rheology 82nd Annual Meeting

October 24-28, 2010 - Santa Fe, New Mexico

View Paper Info and Abstract

Paper Number

MS2

Session
Polymer Rheology: Melts, Solutions and Blends

Title
Reversible large amplitude planar extension of soft elastomers

Presentation Date and Time
October 25, 2010 (Monday) 1:55

Track / Room
Track 2 / Sweeney B

Authors (Click on name to view author profile)

1. Jensen, Mette (Technical university of denmark, Chemical and biochemical
engineering)

2. Skov, Anne L. (Technical University of Denmark, Department of Chemical and
Biochemical Engineering)

3. Rasmussen, Henrik (Technical University of Denmark, Mechanical Engineering)

4. Hassager, Ole (Technical university of denmark, Chemical and biochemical
engineering)

Author and Affiliation Lines (in printed abstract book)

Mette Jensen', Anne L. Skov', Henrik Rasmussen?, and Ole Hassager"

'Department of Chemical and Biochemical Engineering, Technical University of Denmark, Kgs.
Lyngby 2800, Denmark; ?Mechanical Engineering, Technical University of Denmark, Lyngby,
Denmark

Speaker / Presenter
Hassager, Ole

Text of Abstract

The newly developed planar elongation fixture, designed as an add-on to the filament stretch
rheometer, is used to measure reversible large amplitude planar elongation on soft
elastomers. The concept of the new fixture is to elongate an annulus by keeping the
perimeter constant. The deformation on the cylindrical probe is measured using digital
imaging, and it is found that the diameter drops a few percent only compared to the initial
diameter. Additionally it is found that a new approximation to the Doi-Edwards (DE) model,
without independent alignment, captures the experimental data very well. In particular it is
observed that this new approximation reproduces the order of magnitude of the deformation
on the cylindrical probe. In fact it is demonstrated that the deviation from an ideal planar
extension of the cylindrical probe is highly sensitive towards the choice of strain tensor. When
analyzing the measured stress data, it is observed that there is some elastic recovery when
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reversing the flow. This is analyzed calculating the amount of work needed during the

deformation, and it is observed that the sample itself contributes with work upon flow
reversal.
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