~Z Fraunhofer

IST

FRAUNHOFER INSTITUTE FOR SURFACE ENGINEERING AND THIN FILMS IST

PRESS RELEASE Press RELEASE

March 15, 2023 || Page 1| 2

The Fraunhofer IST at the Hannover Messe
Multisensory tools for digital process monitoring

Autonomous, self-controlling production systems have tremendous potential
in the transformation towards sustainability. At the Hannover Messe 2023, the
Fraunhofer Institute for Surface Engineering and Thin Films IST will be present-
ing innovative solutions for real-time data acquisition directly in the running
process. Through the development of integrated and wear-resistant thin-film
sensors, parameters such as force, temperature or wear can be recorded in the
vicinity of highly stressed forming zones. As a result, the manufacturing
process for high-quality cold-forged parts can be monitored and optimized
from an ecological and economic point of view. This increases both process
understanding and process reliability.

One example is the coating of a forming punch with a multifunctional thin-film sensor
system. The temperature distribution along the punch shaft and the punch land can be
precisely measured by means of three thermoresistive sensors. In addition, structures
for wear detection are located on the punch land. The pressure distribution is recorded
by a measuring disk behind the tool.

The acquired data are already available during the forming process, with the result that
disruptions and potential weak points can be immediately detected during the course
of the process, enabling corrections and adjustments to be implemented at short
notice. Simultaneously, the data permit a better understanding of the process and
constitute the prerequisite for the development of digital twins which enable rapid and
cost-effective process optimization and the construction of autonomous, self-con-
trolling production systems.

On the Fraunhofer joint stand in the “Adaptronics” section (Hall 16, Stand A12) at the
Hannover Messe, the Fraunhofer IST will be demonstrating real-time data acquisition
with a multisensory forming punch directly on site. Furthermore, a variety of pressed
parts and blanks will also be on display.
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Two variants of a multisensory forming punch together with a blank and a pressed part.
© Fraunhofer IST, Ulrike Balhorn

Sensor design with three tem-
perature sensors and a structure
for wear detection.

© Fraunhofer IST, Ulrike Balhorn

The Fraunhofer Institute for Surface Engineering and Thin Films IST is an innovative partner for research and development in surface
technology, with expertise in the associated product and production systems. The aim is to develop customized and sustainable solutions: from
prototypes, through economic production scenarios, to upscaling to industrial magnitudes — and all this whilst maintaining closed material and
substance cycles. The Fraunhofer IST is one of the seventy-six institutes of the Fraunhofer Society, Europe’s leading research organization.



