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2. Organisation und Betreuung
My Project at the Research Institute for Textile
Chemistry and Textile Physics was managed by
Univ.-Prof. Dr. Tung Pham and Dr. Michael Cordin. Dr. Michael Cordin supervised me throughout the three weeks and explained everything to
me for each step of my project. For example, he
taught me how to work with the testing machines and to chart certain data. If I did not understand everything right away, he would explain it again. Whenever I started a new process,
Dr. Michael Cordin showed me how to do it first,
until I could easily do it on my own. Univ.-Prof.

Fig.: 2 The staff working at research institute

Dr. Tung Pham especially helped me in the beginning. He explained, why the project I was working on was
important and he introduced me to every scientist. But I could also turn to him whenever questions came up.
The Research Institute for Textile Chemistry and Textile Physics is a scientific institute of the Leopold-FranzensUniversity Innsbruck but is located in Dornbirn approximately 180 km away from Innsbruck.
The institute was founded in 1982 by the Federal Ministry of Science and Research, the Federal Ministry of
Education and Art, the Provincial government of Vorarlberg, the Association for the Support of the Research
and Development in the Textile Industry – Vorarlberg, and o. Univ. Prof. Dr. Ortwin Bobleter. He was the first
head of the institute until 1998, when Univ. Prof. Dr. Thomas Bechtold
took over that responsibility. In 2016, Univ.-Prof. Dr. Tung Pham was
additionally appointed to a BMVIT endowed chair.
Since then the institute has been relocated and it can now be found in
Höchsterstraße 73 (Fig.:4) and Rundfunkplatz 4 (Fig.:3). Those two Fig.: 3 Second location of the institute
building are about 500 m apart, so the other building can easily be
reached by foot. The space is roughly 1500m2 and many instruments
and machines are available to the 25 scientists for their research and
experiments.
The institute is active in research areas in textile chemistry and technology, technical textiles, textile composites and polymer materials. I engaged in the research field “Textile and fibre reinforced composites “.
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The one week of STEM summer school in
Innsbruck was organised by Bianca Huber. She
coordinated the stay at the “Tiroler Bildungzentrum Grillhof“ (Fig.:7) as well as all of the
seminars. After separation of the 57 participants (Fig.: 5) into two groups, I was assigned
to group A, which was led by Bianca Huber. I
could come to her with every question.
The Leopold-Franzens-University was founded
1669 by Emperor Leopold I, but it was reduced Fig.: 5 Participants of the “Sommertechnikum MINT”
to a lyceum in 1782. Finally, in 1826 the university was re-established by Emperor Franz I.
Of the 27,769 students, which were studying in the winter semester of
2017/18 at University of Innsbruck, 52.7% were women. Even though
there is a higher percentage of female students overall, in science there
are mostly male students. For example, technical sciences, mathematics, physics, computer science and metrology have the lowest percent-

Fig.: 6 Main Building University Innsbruck

age of female students. In contrast, the percentage of women in the
University of Innsbruck is the highest in educational sciences, philological and cultural science and teaching.
This is why the university offered a STEM summer school for female
students in order to foster their interest in technical and scientific sub-

Fig.: 7 „Tiroler Bildungszentrum Grillhof“

jects.

3. Projekt und Tätigkeiten im Praktikum
My internship specified that I had to work 120 hours in the three weeks at the institute and my regular hours
were 8 hours per day. But it was not timed when I had to work and at the institute it was common practice for
every employee to define their starting and end time by themselves. Normally I arrived at the institute around
7:45 and on average days I left around 16:25. I had a 30 minute lunch break around noon which I mostly spend
at a bakery nearby with Dr. Michael Cordin discussing the project and the education and life of a scientist.

During my intership I attended two lectures held by scientists from the institute called “How to make a garment with available thermal insulation” and “A Dynamic Mechanical Thermal T-peel Test Approach to Characterize Interfacial Behaviour of Polymeric Textile Composites”. It was explained to me that almost every Tuesday
a scientist from the institute presents his or her work in a lecture. Even though sometimes it was hard for me to
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follow, through those lectures I got to know other research areas and different projects, which was very interesting. After the lectures, other scientist could ask question or offer advice and suggestions. Those discussion
on the certain lectures were followed by general discussions about safety issues or organisational matters.
I also got to see the commissioning of a new embroidery machine. It was explained very thoroughly how to use
the machine in order not damage it. It was daunting to be told how easily the expensive embroidery machine
could be ruined.
Aside from the seminars and the introduction, whenever I was at the
institute I worked on my own small project called "All-PolymerComposites". It was about making different composites and afterwards
testing their elongation and tensile strength. Part of my task was to
write a report about the scientific prospects of my work, which I gave
to Univ.-Prof. Dr. Tung Pham after my internship ended.
Overall, I produced twelve different types of composites for testing.

Fig.: 8 The tested fibre orientations

They were composed of three different types of yarns with four different fibre orientations (Fig.:8).
All three yarns were made of Polyamide 6 and Polyamide 6.6, but they
differed in the composition. One yarn was made of 60% Polyamide 6
and 40% Polyamide 6.6, the second one consisted of 70% Polyamide 6
and 30% Polyamide 6.6, and the last one of 80% Polyamide 6 and 20%
Polyamide 6.6 (Fig.:9).

Fig.: 9 Yarn fibres on a microscopic level

The difference between the two fibres is their melting point. While Polyamide 6 already melts at 225°C, Polyamide 6.6 needs a temperature of
at least 260°C to melt.
Because of the difference in melting point, later in the crafting process,
when the yarn was pressed at 230°C (Fig.:10), only Polyamide 6 melted
and created a matrix around the Polyamide 6.6 fibres which are then
called the reinforced phase. This is an important characteristic of a composite, which is defined as a "Structural material that consists of two or

Fig.: 10 The used bench press

more combined constituents that are combined at a macroscopic level and are not soluble in each other."(Kaw
2006: 2). The matrix gives stability to the composite, whereas the reinforced phase gives strength to the structure. In this context, the fibre orientation is the heading of the reinforced phase. (Fig.:8)
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To produce a composite, at first, I wound a lot of yarn around a Teflon
plate. It was important that the yarn was parallel and even.
When there was enough yarn on the plate, I weighed it to ensure that
the amount of yarn on each plate was approximately equal. Thus, if it
was too much or not enough I could still correct it. (Fig.:11)

Fig.: 13 Weighing the yarn on a teflon plate

After that I had to press the plate with the yarn in the press between
other Teflon and metal plates for five minutes at 15 bar and 230°C.
Afterwards, I let it cool and then I could take it off the Teflon plate by
cutting one edge.
I produced in total 24 yarn plates. When they were finished, I separated
Fig.: 11 Four pressed squares in the form

front and back. Next, I cut from each side a square measuring 15x15cm.
To make the final composites I had to put four squares into a form and
press them again at 230°C and 15 bar, but this time for 10 minutes. It
was important to put the squares correctly in the forms (Fig.:12). Because of the fibre orientation, some had to be parallel and some rightangled. After that step I had my twelve composites and had to cut them
into rectangles measuring 1x8cm in order to test them (Fig.:13). In this

Fig.: 12 Composite strips

step it was also very important to cut them correctly to ensure that the
fibre orientation was right.
From each composite I tested 10 strips regarding the tensile strain and
strength until the material tore. However, three composites were so
weak that the machine (Fig.:14) could not measure the tensile force. To
test those, I had to first change the preload force with my supervisor so
that the materials did not tear before the computer program even
started measuring. Once all these default settings had been adjusted I
could start measuring the elongation and tensile strength of all of the
samples.

Fig.: 14 The used testing maschine

I had a clear sequence of steps to measure and record the data for each
composite strip. First, I had to set up and name a new test file. Then I
had to ascertain the average thickness of each composite strip. Next, I
had to input this value into the computer program. After that I could
carefully put the little rectangle into the machine. On the computer
program I first had to zero the force and then start the test. As soon as
the sample tore, the program would stop the machine automatically
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and I had to remove the torn strip (Fig.:15) from the machine. In order to work scientifically, I had to label both
sides of every strip. At last, I had to make the machine go back to its starting point.
I evaluated the data statistically by calculating the arithmetical mean of the 10 strips from each composite.
Most of the results were as expected. Some were surprising, especially the elongation of the composites with
the 90° fibre orientation. These were the ones that were tested without preload force because the machine
was too imprecise. This change in the testing procedure is probably the reason for the unexpected results.
Generally, it can be said that strongest composites are the ones with the 0° fibre orientation. But to really tell
which composite is to best, the scope of application has to be considered. In case of the composites in scope of
this project, that would for example be a suitcase. And in reality, a suitcase will not experience forces from only
one direction, but from many different ones. So, for example considering the suitcase, the laminate composite
consisting of yarn with 60% Polyamide 6 fibres and 40% Polyamide 6.6 fibres would probably be the best solution from the tested composites. The reason for this is the 60-40 composites have proven to be the strongest
composites regardless of the fibre orientation (Fig.: 16) and the laminate structure combines the benefits of all
fibre orientations.

Fig.: 17 Tensile Strength of different composites

After my first week as an intern at the Research Institute for Textile
Chemistry and Textile Physics in Dornbirn, I spend one week attending
the “Sommertechnikum MINT”, which is a summer school with the aim
to give girls a good overview about the STEM subjects and the study of
each area. The courses were in areas such as mathematics, informatics,
physics, chemistry, civil and environmental engineering, mechatronics,
and geo- and atmospheric science. The program could be attended by
any interested schoolgirl. In my case, and for about 20 others, the
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summer school was part of the internship. Overall 57 girls attended the summer school and 21 of them stayed
at the “Tiroler Bildungsinstitut Grillhof” this year. For the students, who came from outside of Innsbruck, the
food and the overnight stay was for free.
I arrived in Innsbruck on Monday the 16 of July and went straight to the opening session, which was held by
Bianca Huber and the vice rector for academic affairs, Univ.-Prof. Dr. Bernhard Fügenschuh. Following this was
a lecture by the central student advisory services and a guided tour around the University campus. During the
60 minute lunchbreak there was a lot of time to get to know the other students. After the lunch break we were
separated into two groups which stayed together for the whole week. I was in group A with all the girls, who
like me stayed at the “Grillhof”, as well as a few from Innsbruck. In the
afternoon, my group first went to the seminar about atmospheric science, where we were told what students can do after completing their
studies in this subject. For example, work in weather forecasting, research, development of technology for meteorology, and consulting
insurances. Furthermore, we were told that meteorologists conduct
research in the Antarctic and on mountains, in hurricanes, on climate
change and many other important subjects. Interestingly, knowledge in

Fig.: 19 Working on the surface map

mathematics and physics is a basis to study atmospheric science. In the end we were allowed to work on a
surface map for that day, which showed meteorology data for Europe. We were supposed to find similar temperatures and draw the cold and warm fronts for that day into the map. Surprisingly, it was a lot like “colour by
numbers” (Fig.: 18). For the second half of the afternoon we had a seminar and a guided tour of the “Universitäts- und Landesbibliothek Tirol”.
All the other day was similar to Monday. Our morning seminars started
around 8:00 and we had a 60 minutes lunchbreak shortly after noon.
The afternoon seminars lasted until around 17:00.
On Tuesday group A went to the “Aluwelten” in Telfs which belongs to
the company “Thöni” (Fig.: 19). In many different presentations, we
learned about the history and the characteristics of aluminium, and Fig.: 18 Group A visiting the “Aluwelten”
about the company. We also got to see the big manufacturing hall. In
the afternoon we made an excursion with the geology professors to the
top of the Hafelekar, which has an altitude of 2300m high. Unfortunately, it was very cold and windy on Tuesday, so we could not enjoy the
incredible panorama properly.
In addition to the seminars we had a presentation after dinner on
Thursday by Dr. Eugen Stark, the managing director of the „Industriel-

Fig.: 20 Presentation by Dr.Eugen Stark

lenvereinigung Tirol“ (Fig.: 20). With a few examples he indicated how much companies in Tyrolia have to offer
as employers. We were encouraged by him to think about working in scientific or technical jobs.
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Fig.: 21 The summer school scheeduel

4. Meine persönlichen Eindrücke
I know that, in comparison to the past, people are a lot more
openminded and supportive of girls working in scientific and technical
jobs. But in my social environment I still experience boys being a lot
more interested and encouraged in such school subjects. Most of my
female friends give up before even trying to solve mathematics or physics problems. Even though I always try to help them understand, I think
if they could just believe in themselves and try, they would also be able Fig.: 22 Thinking about a math problem
to do it on their own.
That is why I am so grateful to have been a part of this program. It tells girls that we are just as suited for scientific and technical jobs as boys are. Of course, that is by far not the only benefit. It was great to meet so many
girls with the same interests and get to know them. Additionally, I also gained a lot of experience working in
labs with sophisticated testing equipment and learned how precisely you must work in science.
Before my first day working in Dornbirn, I was afraid that I would not be smart enough to understand what I
should be doing. However, this was unjustified, because first of all everyone working in the Research Institute
was very friendly and would have helped me if I would have had a problem or a question. Secondly, everything
was not only explained to me very carefully, but I also got a lot of reading material, so that I could conduct my
own research.
What I liked about my placement was the fact that I was able to work on my own project and I executed every
single step myself, from the yarn winding until the data charting. That was very interesting, although it has to
be said that I spent a lot of time just winding yarn which would eventually get a little bit dull. But then I got to
talk to other scientist about my project and some even asked me how it was to work with certain machines
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because they had never used them, and it made me appreciate that I was allowed to work with machines like
that. They would also talk to me about my interests and tell me about their work or what it was like to study
physics or chemistry. From my internship I gained a real impression what it is like to work as a scientist. Looking
back, I would say that I have learned so many new things and am glad that I got the opportunity to spend my
internship at the Research Institute.
In addition to all these great experiences, I also spent one week in Innsbruck to gain an impression on what it is
like to study science courses at the University of Innsbruck.
In the seminars, different professors and students tried to give us a good insight on their field by telling us
about their daily life and by doing experiments with us. Because the seminars always had a clear structure and
the speakers were honest, it was easy to imagine what it would be like to study the respective course. We
could also always ask questions if something was not clear or if we were especially interested in a certain topic.
Although we had a full agenda with the wide range of seminars, lectures and excursions, we had time for a few
extra activities. On Tuesday we had some time to explore the city and on Wednesday evening we were even
able to go swimming in a nearby lake. All in all, it was a wonderful experience and I enjoined every minute of
those four weeks.

Fig.: 23 appeared in the „Tiroler Tageszeitung“ on the 04/08/2018
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