


2 'BUDAPEST UNIVERSITY OF TECHNOLOGY AND E Research News 2001/2

- POLYMER
AS ENGINEERING
MATERIAL

RESEARCH AND DEVELOPMENT
OF POLYMER TECHNIQUE
AT THE INSTITUTE OF MACHINE
DESIGN

T. CZIGANY, L. VARGA, J. MAROSFALVI, I. ELINGER

e-mail: gszi@eik.bme.hu

Fig.1. The Research Team in the front from left to right:
Dr. I. Elinger, Prof. Dr. L. Varga, Assoc.Prof. Dr. T. Czigany, Assoc.Prof. Dr. J. Marosfalvi, G. Romhény
Behind: B. Gombor, J.Szabd, B.Marczis, T.Barany, Dr. Cs. Kiraly




Research News 2001/2

It is nearly three decades that the Institute of
Machine Design at the Budapest University of Tech-
nology and Economics has dealt with R+D in the

field of polymer technique. In 1975 it was estab-
lished a basic laboratory at this Institute to investi-
gate the long term characteristics of polymers that is,
testing their creep, stress-relaxation and further types
of fatigue. This laboratory is operating nowadays as

well. These tests basically serve to qualify high scale
manufactured polymers and their composites (like
glass-, carbon-, flax-, ceramic- and basalt fiber rein-
forced materials and their structures) as engineering
materials, determining their stress and strain states
together with the fracture-mechanic characteristics as
a function of time and temperature. Test results are
presented as a character function determining the
limit state causing damage as well.

1. Introduction

Research and development activity in the field of
polymer-technique at the Institute of Machine
Design is concentrated on two fields. One is the time
dependent characteristics of polymers, the other is
the investigation of the state, theory and method of
dimensioning structural elements made of polymer
composites. '

This laboratory is equipped with multi-channel
creep stages to determine creep functions in the tem-
perature range 20-200 °C (Figure 2.).

These measurements provide possibility to create
different creep theories, to determine the time
dependence of creep modulus and to find limit states
using the linear visco-elastic theory [1]. It is well-
known that damage of polymer structures is primari-
ly caused by relaxation and micro-cracks [2]. So, to
determine development of cracks and their propaga-
tion is one of the essential aim of the long-term tests.
To determine the state of micro-cracking it was

worked out a non-destructive material testing
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Fig.2. The creep stage

method based on declining the ultrasonic signals. |
These methods are applied not only at specimens but |
at complete structural elements to determine their |
damaging process. |

Several experiences of practise testify that beside |
relaxation, the creep, stress relaxation and the chem-
ical changes are responsible for damages like aging, '
fracture owing to rigidity etc. That is why investiga-
tion of fracture mechanics of polymers and polymer
composites have become a new field of our research
activity within the latest years. The target of these
tests is to determine the limit states of fracture for
home made polymers manufactured in high industri-
al scale. More precise way to determine numerically
the limit states and their time dependence. To follow
cracking processes a digital videocamera measure-
ment method has been developed to help more pre-
cise measurement and understanding this phenome-
na (Figure 3.) [3].

|
|
|







