EINDHOVEN
e UNIVERSITY OF
TECHNOLOGY

In-situ x-ray characterization of polymer crystallization under
processing relevant conditions

Citation for published version (APA):
Looijmans, S. F. S. P., Cardinaels, R. M., & van Breemen, L. C. A. (2020). In-situ x-ray characterization of
polymer crystallization under processing relevant conditions.

Document status and date:
Published: 01/01/2020

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
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/664ec3b5-3321-44d9-8693-b326b49318f8

pClymer
technology

In-situ x-ray characterization of polymer crystallization

under processing relevant conditions

Stan F.S.P. Looijmans, Ruth M. Cardinaels and Lambert C.A. van Breemen

EINDHOVEN
I U e UNIVERSITY OF
TECHNOLOGY

Polymer Technology, Department of Mechanical Engineering, Eindhoven University of Technology,

P.O. Box 513, 5600 MB Eindhoven, The Netherlands

The European Synchrotron

p
Objective

SAXS/WAXS signal during sintering.
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Over the last two decades, we have extensively used the SAXS/WAXS Dutch-Belgian beamline DUBBLE at the ESRF, where we used
our engineering background to develop advanced devices that allow us to study the crystallization of polymers under real processing
conditions combined with in-situ x-ray analysis. Our expertise in this field has led to many successful, high-demanding experiments at the
DUBBLE beamline. We developed among other things, a high-pressure rheometer to study the shear induced crystallization in the
injection moulding process, an extensional rheometer with a stationary centre-point to follow in-situ the structure formation when a
polymer melt is stretched, and a selective laser sintering setup where we can sinter two micron sized particles while recording a combined
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Understanding the crystallization of iPP
In conditions comparable to processing.
The polymer melt experiences both high
shear rates and elevated pressures [1].
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In-situ study of the crystallization

of a polymer melt when subjected
to an extensional flow, leading to
the formation of a shish-kebab
morphology.
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The effect of blow-up ratio

and take-up ratio on the
morphology development

during film blowing [2].

top plate

bottom plate

o

—_— <— midfilament —» -«—

"

| department of mechanical engineering

Selective laser sintering h

2D WAXD™™" 3
Sintering of two micron  [EuskN o B

. -~

sized PA-12 particles to , | /
capture the melting and Vacuum|cone
crystallization  kinetics,

relevant for SLS [3].

position [-]

O zdirection

Photodiode intensity [a.u.]

z1

‘x2 X
Z — .
Translation

axis

Sliding \
direction

position [-]

sity [a.u.]

O xdirection

inten

Photodiode

|
-x2 -x1 x0,z0 x1 x2

//

Future work
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Application of a pressure
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