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The double page inside this form is to befilled in by all users or groups of users who have
had access to beam time for measur ements at the ESRF.

Once completed, the report should be submitted electronically to the User Office using the
Electronic Report Submission Application:

http://193.49.43.2: 8080/smis/serviet/User Utils?start
Reports supporting requests for additional beam time

Reports can now be submitted independently of new proposals — it is necessary simply to
indicate the number of the report(s) supporting a new proposal on the proposal form.

The Review Committees reserve the right to reject new proposals from groups who have not
reported on the use of beam time allocated previoudly.

Reports on experimentsrelating to long term projects

Proposers awarded beam time for along term project are required to submit an interim report
at the end of each year, irrespective of the number of shifts of beam time they have used.

Published papers

All users must give proper credit to ESRF staff members and proper mention to ESRF
facilities which were essential for the results described in any ensuing publication. Further,
they are obliged to send to the Joint ESRF/ ILL library the complete reference and the
abstract of al papers appearing in print, and resulting from the use of the ESRF.

Should you wish to make more general comments on the experiment, please note them on the
User Evaluation Form, and send both the Report and the Evaluation Form to the User Office.

Deadlinesfor submission of Experimental Reports

- 1st March for experiments carried out up until June of the previous year;
- 1st September for experiments carried out up until January of the same year.

Instructionsfor preparing your Report

« fill inaseparate form for each project or series of measurements.
 typeyour report, in English.

* include the reference number of the proposal to which the report refers.
* make sure that the text, tables and figures fit into the space available.

 if your work is published or is in press, you may prefer to paste in the abstract, and add full
reference details. If the abstract is in alanguage other than English, please include an English
trang ation.



Experiment title: Experiment
Structure vs Performance number:
ME161
Beamline: | Date of experiment: Date of report:
ID2 from: to: 1% Sept 2002
Shifts: L ocal contact(s): Received at ESRF:
Dr. Volker Urban

Names and affiliations of applicants (* indicates experimentalists):
B.J.P. Jansen (*)

Sanjay Rastogi (*)

Volker Urban (*)

Report:

The mode of microscopic deformation in rubber modified amorphous polymers has been investigated by small angle
X-ray scattering during tensile deformation. Synchrotron experiments were performed for blends consisting of
poly(methyl methacrylate) (PMMA) with a finely dispersed rubbery epoxy phase. These blends were prepared via
chemically-induced phase separation, as shown in the first paper of this series. On macroscopic deformation these
blends show that the toughness of brittle amorphous polymers can be significantly enhanced by the introduction of
sub-micron size rubber particles. The objective of the present study is to have an additional insight to establish relation
between, the morphology and the macroscopic mechanical properties of the blends. As observed for neat PMMA,
crazing is found to occur for the macroscopically brittle PMMA/epoxy 90/10 blend. In contrast, the ductile blend with
20 wt% epoxy deforms via shear yielding which is preceded by cavitation. Shear yielding aso occurs for blends
having even higher content of epoxy, however it is not accompanied by the occurrence of dilatation processes. The
changes in the scattering patterns during deformation are attributed to morphological changes also, like orientation.
Cross-linking of the epoxy phase appears to have important influence in the mode of microscopic deformation. A
blend with 20 wt% uncrosslinked epoxy appears to deform via crazing instead of cavitation. The change in
deformation mechanism is associated to plasticization of crazes at a local level. Finally, the local strain defined as a
local deformation of the sample exposed to the incident beam is measured by recording the beam intensity in front and
after the sample during the drawing process. Thus the local strain in the beam can accurately be measured and related
to the corresponding scattering patterns. The local strain values obtained are in agreement with those from
macroscopic tensile tests.

For details please see:
Macromol ecules 2001, 34, 3998 — 4006 and Macromol ecules 2001, 34, 4007 — 4018










