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Immediate detection of damage in fiber composite
materials

Research group at TH Koln develops detection method

In the ISAFAN research project, scientists at TH Kdln are developing an improved
method for detection and prediction of damage in fiber composites. A new
technology, which is applied for a patent, could in the future precisely detect
damage, such as fiber breaks, and cut down on expensive maintenance work.
ISAFAN is funded by the NRW research program "FH Struktur".

To detect damage, the ISAFAN research group (German abbreviation for Intelligent
Damage Prediction in Fiber Composite Material Components in Industrial Applications) at
the Gummersbach campus of TH Kln — University od Applied Sciences has developed a
diode matrix that can be integrated in composite components. "We apply electrical
current to the conducting paths of the matrix in series". Project spokesman Professor
Jochen Blaurock explains the invention: "If there is damage, the conducting paths are
interrupted, and the system registers the change in electrical properties".

Currently, workpieces of fiber composite are often subjected to extensive ultrasonic
testing during maintenance, in order to detect damage. The new technology makes it
possible to detect problems at the moment they occur and to initiate suitable measures.
Since the conducting paths are clocked in the range of milliseconds, the component is
completely monitored at all times. Furthermore, the location is all the more precise, the
tighter the matrix grid. The technology is suitable for fiber composite parts of all shapes.
Currently the research group is searching for a suitable material for the diode matrix. "In
addition to conductivity, it is especially important that the material have an elongation at
break similar to that of the material in which it is contained. That means that the fiber
composite and the conducting paths should have similar mechanical properties. Because,
if one of the two fails sooner than the other, the damage cannot be measured exactly",
explains Blaurock.

To make it possible to use the new technology in industrial mass production, the team is
now developing a method for efficient integration of the diode matrix into the
components. "ldeally the wire matrix would be applied to a foil which is implemented in
the component during the production process. We are still searching for an industrial
partner for this purpose”, says Blaurock.

Product life cycle

In addition to the detection of direct damage, the research group is also working to
prognosticate material fatigue and residual service life. In this context the component is
stimulated with a sound wave, and the system response, meaning the reaction of the
component, is measured. If the properties of the component change, for example due to
fatigue or damage, the system response changes. Using statistical and physical models,
the service life can be prognosticated. In addition, operators of wind power systems, for
example, can detect problems in blade materials as they develop and take them into
consideration when planning maintenance intervals.
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With support from PROvendis GmbH, the patent marketing company of the universities in
NRW, TH K&In has filed a patent for the invention of Prof. Michael Bongards and Hartmut
Kohn.

About the research group

In the ISAFAN research group, four institutes of TH Kéln and experts in the areas of sensor
systems, statistics, materials, and applications are working together. In the area of
structural health monitoring (SHM), the research group has a unique selling proposition
through its interdisciplinary composition. Members of ISAFAN include Professor Jochen
Blaurock and Professor Simone Lake of the Institute of Mechanical Engineering, Professor
Michael Bongards of the Institute of Automation & Industrial IT, Professor Thomas Bartz-
Beielstein of the Institute of Computer Science, and Professor Frank Hermann of the
Institute of Automotive Engineering. ISAFAN is receiving a two-year subsidy of 240,000
Euro from the Ministry of Innovation, Science, and Research of the German state of North
Rhine - Westphalia via the "FH Structure" research funding program.
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Additional information (in German): www.isafan.de

The TH KolIn - University of Applied Sciences offers students and scientists from Germany and
abroad an inspiring environment to learn, work and research in the social, cultural, engineering and
natural sciences. Currently there are more than 23,600 students enrolled in over 90 undergraduate
and graduate programs. The TH K&In creates social innovation — this is our main idea as we approach
the challenges of today’s society. Our interdisciplinary thinking and acting, as well as our regional,
national, and international activities, have made us both a valued partner and a trailblazer in many
areas. The TH K&In was founded as the Fachhochschule K&In in 1971 and is regarded as one of the
most innovative universities of applied sciences.



