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VORWORT 
FOREWORD

Dear readers,

the house is a machine for living – at least that’s what the 

architect Le Corbusier says. We may not plan to live in the 

new annex of the Fraunhofer IPT, but we have every intention 

of having a good time there and of working together in a 
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2011 marked for us more than the – much anticipated – start 

of the construction works for the new multi-storey car park: 

our internal strategic process enjoyed the same priority. Much 

in the same way that the annex which is being constructed 

on the former parking lot will complement the existing 
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institution and our workforce requires new, resilient and stable 

internal structures and processes. We want to further increase 

our range and widen our international scope over the next 

few years while simultaneously preserving the unique culture 

and philosophy of our institution. During a meeting with our 

trustees in November – held at the historical Fraunhofer glass 

factory in Benediktbeuern – we put our plans up for discussion 

and received a “green light”. 

The Fraunhofer Project Group for Mechatronic Systems Design 

has also moved into new premises at its operating site in 

Paderborn: our mechatronics team is now operating from the 

address “Zukunftsmeile 1”, “No. 1, Future Zone” – you can’t 

express ambition much better than that. We are delighted 

that their work is progressing so well and that we have such a 

highly motivated team within our ranks. 

The year 2011 was, however, not only marked by construction 

projects and moves into new premises – there were also 

many important internal meetings and external conferences, 
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conference for the turbomachine industry attracted many 

representatives from big corporations. The program included 

the latest results of the Fraunhofer innovation cluster “TurPro” 

Liebe Leserinnen und Leser,
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berühmte Architekturkünstler Le Corbusier. Wohnen 
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schon. Deshalb stand für 2011 nicht nur der lang ersehnte 

Baubeginn des Parkhauses auf dem Plan. Auch unser interner 
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Jahren vergrößern, uns internationaler aufstellen und doch 
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Bei einem Treffen mit unseren Kuratoren in der historischen 
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im November bereits ein erstes Mal auf den Prüfstand gestellt 

und grünes Licht erhalten. 

Auch unsere Fraunhofer-Projektgruppe Entwurfstechnik Me-
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»Zukunftsmeile 1« lautet nun die vielversprechende Adresse 

unserer Mechatronik-Experten. Wir freuen uns, dass die Arbei-
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hoch motiviertes Team in unseren Reihen haben. 
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externe Veranstaltungen. So traf unsere erste internationale 
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auf ein höchst interessiertes Branchenpublikum. Auf dem 

Programm fanden sich neueste Ergebnisse des Fraunhofer-

Innovationsclusters »TurPro«, den wir im April gemeinsam 

mit dem Fraunhofer ILT und elf Industriepartnern erfolgreich 

abschließen konnten. Ende Mai spannten wir mit dem 
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Prof. Dr.-Ing. Robert Schmitt

Prof. Dr.-Ing. Dr.-Ing. E.h. Dr. h.c. Dr. h.c. Fritz Klocke

Prof. Dr.-Ing. Dipl.-Wirt. Ing. Günther Schuh

Prof. Dr.-Ing. Christian Brecher
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etwas weiter: Der wohl bedeutendste Fachkongress der Pro-

duktionstechnik, den wir alle drei Jahre gemeinsam mit dem 
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wir bereits Anfang 2010 damit begonnen, unsere interne 
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innen auf das Institut gewandt: Unser interner Informationstag 

unter dem Motto »IPTinside« wurde von allen Beteiligten mit 
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befragung, die im November abgeschlossen wurde, geben uns 

für die interne Kommunikation weitere wertvolle Impulse. 

Die stetige Weiterentwicklung des Instituts stellt hohe 
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erwirtschaften. An dieser Stelle gebührt großer Dank unseren 

Kunden und Projektpartnern, ebenso wie unseren Mitarbei-

tern. Sie alle bilden das Fundament für unsere Arbeit, auf das 
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that we completed successfully in April together with the 

Fraunhofer ILT and eleven industrial partners. In late May, 

we co-hosted (together with the WZL of the RWTH Aachen 

University) an even bigger event, the “Aachen Machine Tool 

Colloquium”, perhaps the world’s largest congress for experts 

in production technology. More than 900 international visitors 

joined us in Aachen for the event which is only scheduled 

once every three years. 

The wider we extend our skills and competences, the more 

there is to discover in our own institution. This is why we 
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in-house communication system. We are now publishing 

an internal newsletter, called “NewsPool”, and dedicated 

one full day in October 2011 to the exchange of views and 

experiences with all the people at our institute. This initial 

“IPTinside” information day was such a success that we 

have already decided to turn this into a more regular event. 

An internal survey among our workforce was completed in 

November, and the results will provide us with further valuable 

insights and ideas for the future. 

In the wake of the continuous evolution and development of 

the institute, its business and its balance sheet total, the bur-

den of responsibility is growing for everyone whose job it is to 
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express my deeply felt gratitude to our customers, our project 

partners and our employees. They provide the foundation for 

the work that guarantees our future prosperity and success. 

February 2012
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Wer heute mit Produkten und Dienstleistungen erfolgreich 

�
�
������
�!)����
���������
�����������������������������

��
�
�
�+��
��
�'�����������
��
��{��)
����

�
����
����

�
��|�}��������
�������
��#�������
��	����%��5����
�������

��

\)���
���"����
��
��Q�	����

���������
�+������
�����

Produktionstechnik. In den Bereichen 
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bieten wir unseren Kunden und Projektpartnern angewandte 
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Ergebnissen. Dabei begreifen wir die Produktion nicht nur 
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Vor- und Produktentwicklung über die Produktionsvorberei-
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Wir entwickeln und optimieren neue und bestehende 
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produktionstechnischen Herausforderungen unserer Kunden 
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Kunden Systemlösungen für die Produktion.

DAS FRAUNHOFER IPT IM PROFIL
IN PROFILE: THE FRAUNHOFER IPT 

Anybody who wants to launch his products and services 

successfully on today’s global market must learn to exceed 

his own limitations and to shape the process of change, 

thinking on his feet and remaining for ever willing to adapt 

himself to the continuously changing requirements. With its 
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its many years of practical experience, the Fraunhofer IPT is 

uniquely positioned to provide its clients and project partners 

with applied research and development services that generate 

immediately marketable results. In the following areas: 
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we understand the production process not as a mere sequence 

of isolated events. Our work has always taken into account 

the many ways in which the individual elements of the process 

chain are interconnected and interlinked, integrating the early 

and advanced stages of product development with the plan-

ning and preproduction processes as well as the production 

itself and the subsequent assembly into a single functional 

whole.
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nologies and processes to create the production environment 

of the future. Using an integrated perspective, we always 
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the context of the process chains involved. This allows us to go 

beyond the development of individual technologies which are 
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Abteilungen sowie des Fraunhofer CMI und unseres Partner-
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Unser Leistungsspektrum orientiert sich an den individuellen 

Aufgaben und Herausforderungen innerhalb bestimmter 

Branchen, Technologien und Produktbereiche:
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mit der Industrie und die Weiterentwicklung unseres Maschi-

nenparks. Damit sichern wir Ihnen und uns technologische 
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tion. Unsere Labore und Maschinenhallen sind auf 3500 m² 

mit modernster Technik ausgestattet. Insgesamt umfasst das 
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Our business units combine the skills and the knowledge 

of the individual departments, the Fraunhofer CMI and our 

partner institute at the RWTH Aachen University, the Labora-

tory for Machine Tools and Production Engineering WZL. This 

interdisciplinary view – which is informed by and aligned with 

the perspective of industrial researchers – allows us to ap-

proach and develop solutions which require thinking beyond 

����
��������
�
����	��
���������������������
��

Y�����

���	����5�������|���������
��������@������
����
��

challenges of a number of industries, technologies and 

product groups:
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We put great importance on our continuous contacts and 

exchanges with industrial corporations and the permanent 

updating of our equipment. This allows us to ensure that we 

always remain abreast of the latest technological trends and 

developments – and that we can provide you with that all-

important competitive edge in your production technologies. 

Our laboratories and production facilities feature state of the 

art technology and cover an area of 3.500 m². The entire 

Fraunhofer IPT occupies an area of app. 6.000 m².
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DAS ERFOLGSREZEPT:  
MENSCHEN UND MASCHINEN
OUR FORMULA FOR SUCCESS:  
TECHNOLOGY PLUS HUMAN RESOURCES

Mehr als 375 Menschen arbeiten am Fraunhofer IPT mit viel 
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Projekte. Alle Mitarbeiterinnen und Mitarbeiter des Instituts 
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Wir orientieren uns dabei an einem Leitbild von Professionali-
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haben wir uns nicht von oben herab auferlegt, sondern sie 
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Instituts und werden seit Jahren aktiv von allen Angehörigen 

des Fraunhofer IPT gelebt. 

Das Fraunhofer IPT bietet seinen Mitarbeiterinnen und 
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Wissenschaft, in der Wirtschaft und für die Gesellschaft. Der 

»Transfer durch Köpfe« – das Weitertragen von Fachwissen 
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es in den Ingenieurwissenschaften noch immer schwierig ist, 
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durch familienfreundliche Arbeitsbedingungen mittelfristig den 
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More than 375 highly committed and creative people are cur-

rently helping the Fraunhofer IPT to achieve its vision and to 

implement its various projects. All of the Institute’s employees 

contribute their skills and knowledge to cross-departmental, 
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responsibility for the entire project creates space for innovative 

ideas and ensures that our highly motivated workforce strives 
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these values for the purpose of phrasing a mission statement, 

but in the daily routines of our Institute. For many years, these 

principles have guided and informed the work of everybody at 

the Fraunhofer IPT. 

The Fraunhofer IPT therefore provides its employees with an 

excellent working environment and a platform for their profes-

sional and personal development, enabling them to assume 

a wide range of responsibilities at the Institute, in academic 

science or other research institutions, in the industry and in 

the wider society. The Fraunhofer IPT is committed to assisting 

the global knowledge transfer, to ensure that society as a 
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of a few gifted scientists.
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Over the past ten years, the Fraunhofer IPT has stepped up its 

efforts of recruiting larger numbers of female scientists for its 

research programs. In 2010, the Fraunhofer IPT employed 12 

women in a workforce of 115 scientists, a ratio of ten percent. 

Even though our attempt to recruit larger numbers of young 
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So bietet das Fraunhofer IPT seinen Mitarbeiterinnen und 
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Einige der wissenschaftlichen Mitarbeiter nehmen mittlerweile 
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Die grundlegende Personalpolitik des Fraunhofer IPT hat sich 
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jungen wissenschaftlichen Mitarbeiterinnen und Mitarbeitern 

in einem Zeitraum von rund fünf Jahren einen umfassenden 
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Mitarbeiter direkt ab der ersten Stunde am Institut auf ihre 
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Innerhalb von fünf Jahren haben die Mitarbeiterinnen und 

Mitarbeiter die Möglichkeit, die Funktion eines Gruppenleiters 
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im Durchschnitt etwa weitere fünf Jahre am Institut, sodass in 

jedem Jahr mindestens eine wissenschaftliche Nachwuchskraft 
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Um die wissenschaftlichen Mitarbeiterinnen und Mitarbeiter 
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bereiten, beraten, trainieren und coachen wir sie bei Ihrer per-

sönlichen Karriereplanung. Hierfür wurde in Zusammenarbeit 

mit dem WZL der RWTH Aachen eigens die Personalberatung 

»Karrierepool WZL Aachen GmbH« eingerichtet. Diese unter-
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for some time to come, we believe that we can – in the medium 
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providing family-friendly working conditions. 

The Fraunhofer IPT therefore provides its employees with 

the opportunity of going part time, enabling young parents 

to reconcile the demands of family and career. Some young 
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children’s lives with their partners. 

)�����������������������	
��
������

The basic principles of human resource management have 

changed little since the Fraunhofer IPT was established 

more than 30 years ago: it is our objective to provide young 

scientists with a comprehensive project work experience and 

�������������������

��������������	����
�����5������������

complete their doctoral theses. In order to help them reach 

these objectives, the employees of the Institute are immedi-

ately – starting with the moment of their arrival – subjected 

to an intensive training and preparation schedule designed to 

allow them to accomplish their future tasks.

�
������������	��5���������������	��������������������������

Team Leaders and, subsequently, assume the responsibilities of 

a Chief Engineer for one of our Departments. Chief Engineers 
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which means that at least one such vacancy arises in any given 

year, providing a talented young scientist with the opportunity 

of meeting the challenges of managerial responsibility. 

In order to prepare our young scientists for their post-

Fraunhofer IPT careers, we provide them with suitable training, 

advice and career coaching. For this purpose, we established 

– in close cooperation with the WZL of the RWTH Aachen 

University – the “Karrierepool WZL Aachen GmbH”. This 

personnel consulting service has been designed to support the 
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Beratung bei der Karriereplanung wird von fast allen unseren 
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Im Jahr 2011 haben elf von ihnen das Institut in Richtung 

Industrie verlassen.
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neue wissenschaftliche Mitarbeiterinnen und Mitarbeiter 
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Bewerberlage ist es uns jedoch stets gelungen, diese Stellen 
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studentische Hilfskraft oder durch Studien- und Abschlussar-

beiten kennengelernt. Doch hat in den vergangenen Jahren 
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Die herausragenden Leistungen des Fraunhofer IPT basieren 
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leister sind aktiv in die Leistungserbringung eingebunden und 

stellen sicher, dass sich die Fachabteilungen auf technologische 
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rung der Dienstleistungsbereiche« des Vorjahres hat das Fraun-

hofer IPT im Jahr 2011 einige konkrete Maßnahmen ergriffen, 
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unserer Mitarbeiter und Kunden mit den erbrachten internen 
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Die ersten Projekte wurden im Jahr 2011 bereits erfolgreich 
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und Hilfsmittel sowie deren Abbildung im hauseigenen 
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in planning the next steps of their careers and in implementing 
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between the young scientists and corporations in search of 

suitable candidates for their R&D departments and managerial 
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���$�������������������	���������
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�

advantage of these services to plan their subsequent careers. 

In 2011, 11 of our young scientists have left the Institute for a 

job in an industrial corporation.

Due to this personnel policy of ours, we need to recruit about 
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a general fall in the number of candidates over the past few 
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year. In the past few years, the proportion of candidates who 

completed their studies at universities outside the Aachen 

region has substantially increased.
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The outstanding record of the Fraunhofer IPT is also a product 

of its streamlined internal processes and methodology. The 
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actively involved in the performance of our services and 
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��������
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development of innovative technologies and techniques. 

Based on results from the previous year’s internal project on 

“Excellent Positioning of the Service Sectors”, the Fraunhofer 

IPT took some concrete steps in 2011 to mutually interlink 

its operating procedures in order to facilitate the creation of 

value and to avoid needless friction – and last but not least 

to further increase  (internal as well as external) customer 

satisfaction with the range and quality of its services. 
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Allein in den vergangenen fünf Jahren ist das Fraunhofer 

IPT von 249 auf 377 Mitarbeiter angewachsen, die Zahl der 

Festangestellten erhöhte sich seit 2006 von 116 auf mehr als 

195. 
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neu gegründete Fraunhofer-Projektgruppe Entwurfstechnik 

Mechatronik in Paderborn. Die Projektgruppe mit Anbindung 

�
���������
��	����%����'�����������	������������

��������
�

�
��Q�	����

�
��������
��$�}���	��
������������9
�5�����)��

Paderborn. Die drei an der Fraunhofer-Projektgruppe 
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geforderten Ziele, kann 2016 die Institutsgründung erfolgen. 

Die Projektgruppe wird sich in einem innovativen Umfeld 

entwickeln: Sie ist seit November 2011 wichtiger Bestandteil 

des Forschungs- und Entwicklungsclusters »Zukunftsmeile 

Fürstenallee« in Paderborn.

Hatte das Fraunhofer IPT aufgrund des starken Wachstums 

im Aachener Institutsteil bereits im Jahr 2010 bereits separate 

3'��6��
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sollen nun drei weitere Bauvorhaben in der Steinbachstraße 
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das Fraunhofer IPT und das benachbarte Fraunhofer-Institut 

für Lasertechnik ILT sowie ein gemeinsames Parkhaus mit rund 

good progress – as has their integration into the in-house  
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processes were effectively streamlined. The internal project has 

since sparked off a process of continuous improvement.
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IPT has risen from 249 to 377. In 2006, we had 116 perma-

nent employees – today, there are 195. 

A substantial part of this growth in 2011 is accounted for 

by the establishment of the Fraunhofer project group for 

mechatronic systems design in Paderborn. This project group 

is linked to the Fraunhofer IPT and intends to build on the re-
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at the University of Paderborn. The three professors who are 

involved in the Fraunhofer project group – Jürgen Gausemeier, 
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Institute. If the project group – which started in 2011 with 17 

employees – manages to achieve all of its targets by the time 
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established as early as the following year. The project group 

will be able to develop in an innovation-friendly environment: 

since November 2011, it is one of the key elements of the 

Paderborn-based research and development cluster “Zukunfts-

meile Fürstenallee”.

Back in 2010, the Fraunhofer IPT had already reacted to the 

growing spatial requirements of its Aachen-based institutes by 
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���������
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the parent facilities. Three additional development projects in 

Steinbachstraße are now planned to create even more room 

for expansion: two new buildings for the Fraunhofer IPT and 

the neighbouring Fraunhofer Institute for Laser Technology 
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für das Parkhaus haben im Oktober 2011 begonnen, die 

Fertigstellung ist für Mitte 2012 geplant.

Der Neubau des Fraunhofer IPT mit Büros, Laboren und 

Erweiterung der Maschinenhalle beginnt direkt im Anschluss 
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Bürotrakt wird ein neuer Bürokomplex mit fünf Stockwerken 

errichtet. 
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Das starke Wachstum des Instituts macht es erforderlich, 
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neben der Einführung eines internen Newsletters, der erste 

hausweite Informationstag »IPT inside«, eine gemeinsame 
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die am Abend mit einem gemütlichen Grillfest ausklang. Mit 

dem neuen Veranstaltungsformat ist es in hervorragender 

Weise gelungen, die Forschungsthemen der Fachabteilungen 
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baldige Wiederholung. Eine Wiederholung im Jahr 2012 ist 

bereits in Planung.
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ILT as well as a common multi-storey car park with places for 

350 cars in Forckenbeckstraße. The construction of the latter 

has begun in October 2011, completion of the project is 

scheduled for mid 2012.

The construction of the new Fraunhofer IPT annex – featuring 
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on a total surface of 550 m2 – on the grounds of the former 

staff parking lot will start as soon as the new car park has 

been completed. The existing infrastructure will remain 
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The construction project has a total budget of app. € 14 

million plus € 2.5 million for the car park. The budget is evenly 

shared by the federal government and the government of the 

state of North Rhine Westphalia.
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The rapid growth of the Institute requires us to develop new 

solutions and structures for an effective communication. Initial 

steps towards more transparency have included an internal 
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which used a combination of presentations and guided tours 

to explain the research activities of the individual departments 

in an easy-to-understand fashion to all of the Institute’s 

employees, initiating and encouraging cross-departmental 

exchanges. The day was rounded off in the evening with a 

barbecue. Employee feedback has been so overwhelmingly 

positive that a repeat of the event has already been scheduled 

for 2012.
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DMS 50 Ultrasonic
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G&N Multi-Nanogrinder
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– Manuelle Polierarbeitsstation

– Tribometer-Versuchsstand TRM 1000

– Zwei Polierroboter ABB IRB 4400

&�/���)��
6%�������������(��������/��

– Schleifmaschine für Glasfasern: UltraPol Sculpted End
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Toshiba GMP 211V, Toshiba GMP 207HV, Moore Nanotech 

065 GPM-S
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Kunststoff, Halbleiterwerkstoffen und Glas:  

Precitech Nano Form 350, Rank Pneumo MSG 325,  

LT-Ultra MTC
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Slantbed Microturn 50 CNC linear, Hembrug Slantbed 

Microturn 100 CNC, Hembrug Slantbed Microturn CNC
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Keramik, Halbleiterwerkstoffen und Glas:  

Moore Nanotech 500 FG, Toshiba ULG-100D(SH3)

&�%�����������
�
�����Q
����������

����)��������3�������*�

LOH SPS 120, Phoenix 4000
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Peter Wolters AC 530
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Toshiba ULG 100D(SH3), Moore Nanotech 350FG Five Axis 

Freeform Generator
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Monforts UniCen 1000 Multiturn
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Hembrug Nano-Focus, Mikron HSM U 600, Kern Pyramid 

Nano, Kern HSPC 2216, LT Ultra MMC 1100-2Z
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Ingersoll Bohle Mastercenter, Deckel Maho DMC165 V 
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– Galvanik Nickel-Phosphor
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– 3- und 5-Achs-Handhabungssysteme für Bauteilgrößen bis 
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und Lasermaterialbearbeitung: Monforts UniCen 400 

»LaserTurn«
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Metallteilen: Stereolithographie, Lasersintern:  
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Lasergenerieren und Drahtauftragschweißen:  

Röders RFM-600 CMB
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– CO2-Laser: Trumpf TruCoax 2000

– IPG-Faserlaser YLR-6000-S2

– Fasergekoppeltes Diodenlasersystem: LDF 400-5000 LLK-D

– Pikosekunden-Laser: Lumera SUPER-RAPID

– 6-achsige Montage- und Handhabungsroboter:  
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Laserstrahlstrukturieren: Kern Evo
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– Superkontinuum-Laser NKT Photonics SuperK Extreme
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– Reinraum Klasse 1000 (46 m2), Flow-Boxen 100

– Klimatisierte Kammern (±0,1 °C)

– Großkammer-Rasterelektronenmikroskop mit Vakuum-

�������	'��3����������������<���

– Labor für metallographische Untersuchungen

– 3D-Röntgen-Computertomograph: 

Metrotom 1500 Carl Zeiss IMT

&�(�����
��8������
�
*�/����
������������

– Zellkulturlabor
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– FEM-Simulationsprogramme: ABAQUS, AdvantEdge, ANSYS, 

Cosmos M

– Zemax, Mountains Map, Vision 32, COMETinspect, 

PolyWorks
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WaveMaster LAB
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Rauheitsbestimmung: Veeco NT 1100

– Weißlicht-Interferometer für große Bauteile:  
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Nanofokus μSurf Custom
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kontrolle mit taktilen und optoelektronischen Messköpfen: 

Werth Videocheck IP
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messung: FRT MicroProof 100
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– Streifenprojektionssysteme, Steinbichler COMET 5 11M
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Talysurf

– Rundheitsmesssystem mit optischer Antastung:  

Mahr MMQ 400
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EBSD-Analysesystem

– Konfokales Laserscanning-Mikroskop: Leica TCS SL

– Konfokales Lasermikroskop: Keyence VK-9700
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– Lichtmikroskop: Zeiss Axiophot inkl. Bildanalyse SIS analySIS 

auto
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– Nanopositionier- und -messmaschine: Sios Messtechnik mit 

integriertem Fokus-Sensor
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Malvern FPIA-2100

– Laserstrahldiagnostiksysteme: Prometec Laserscope UFF 100, 

Prometec Lasermeter
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spannungen und Restaustenit ohne Kalibrierung:  
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behandlungsfehlern nach dem Barkhausenrauschen-

Verfahren: Stresstech RollScan 200
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Maschinen
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Schwingungsmessungen, etc.) sowie Auswertesysteme

– Hochgeschwindigkeitskameras: SpeedCam MacroVis 

monochrom, BFi OPTiLAS
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Gesellschaft. Die 1949 gegründete Forschungsorganisation 
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und Auftraggeber sind Industrie- und Dienstleistungsunter-

nehmen sowie die öffentliche Hand. 

Die Fraunhofer-Gesellschaft betreibt in Deutschland 
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Institute. Mehr als 20 000 Mitarbeiterinnen und Mitarbeiter, 

überwiegend mit natur- oder ingenieurwissenschaftlicher 

/�������

�����������
�����\)���������������

�5�����
�5�
�

>���!��������
�Q�����#�5�
�	����
�>���!��������
�Q������	���
�

4�����

���������{�����
�	������

��¢�����=�%����
���������

Leistungsbereichs erwirtschaftet die Fraunhofer-Gesellschaft 
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Institute Problemlösungen erarbeiten können, die erst in fünf 
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werden.
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Mit ihrer klaren Ausrichtung auf die angewandte Forschung 
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Wirkung der angewandten Forschung geht über den direkten 
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Technik und sorgen für Aus- und Weiterbildung des dringend 

benötigten wissenschaftlich-technischen Nachwuchses.

DIE FRAUNHOFER-GESELLSCHAFT
THE FRAUNHOFER-GESELLSCHAFT

Research of practical utility lies at the heart of all activities 

pursued by the Fraunhofer-Gesellschaft. Founded in 1949, 

���������������
�
������
��
�������������������������������

���5������
�������5������
���
�����5���������������
�����	�

society. Its services are solicited by customers and contractual 

partners in industry, the service sector and public administra-

tion.

At present, the Fraunhofer-Gesellschaft maintains more than 
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scientists and engineers, who work with an annual research 
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generated through contract research. More than 70 percent of 

the Fraunhofer-Gesellschaft’s contract research revenue is de-
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research projects. Almost 30 percent is contributed by the 
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funding, enabling the institutes to work ahead on solutions to 

problems that will not become acutely relevant to industry and 
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development.
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research and its focus on key technologies of relevance to the 

future, the Fraunhofer-Gesellschaft plays a prominent role 

in the German and European innovation process. Applied 

research has a knock-on effect that extends beyond the direct 
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and development work, the Fraunhofer Institutes help to re-

inforce the competitive strength of the economy in their local 

region, and throughout Germany and Europe. They do so by 

promoting innovation, strengthening the technological base, 
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Ihren Mitarbeiterinnen und Mitarbeitern bietet die Fraunhofer-
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Entwicklung für anspruchsvolle Positionen in ihren Instituten, 

an Hochschulen, in Wirtschaft und Gesellschaft. Studierenden 

eröffnen sich an Fraunhofer-Instituten wegen der praxisnahen 

Ausbildung und Erfahrung hervorragende Einstiegs- und 

Entwicklungschancen in Unternehmen.
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Gesellschaft ist der Münchner Gelehrte Joseph von Fraunhofer 
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gleichermaßen erfolgreich.

improving the acceptance of new technologies, and helping to 

train the urgently needed future generation of scientists and 

engineers.

As an employer, the Fraunhofer-Gesellschaft offers its staff 

the opportunity to develop the professional and personal 

skills that will allow them to take up positions of responsibility 

within their institute, at universities, in industry and in society. 

Students who choose to work on projects at the Fraunhofer 

Institutes have excellent prospects of starting and developing a 

career in industry by virtue of the practical training and experi-

ence they have acquired.
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entrepreneur.
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DENKEN IN PROZESSKETTEN
TO CONSIDER THE ENTIRE PROCESS

Im Auftrag unserer Kunden entwickeln und optimieren wir 

Lösungen für die moderne Produktion. Dabei begreifen wir 
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der Forschung und Entwicklung über die Beschaffung der 
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Bereits in den frühen Phasen der Produktentstehung, in der 
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Dabei legen wir besonderen Wert auf die optimale Leistungs-
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Wettbewerb bestehen.
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Was Unternehmen nicht selbst herstellen, beschaffen sie bei 
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unserer Kunden und die gelieferten Leistungen genau unter 

die Lupe: Wir strukturieren den Beschaffungsmarkt, helfen 

bei der Auswahl der richtigen Partner und erarbeiten anhand 
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for modern production facilities. Rather than considering pro-

duction activities as individual operations, our work involves 

looking at all production processes and the links between all 

the elements of the overall process in their entirety: When 
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research and development through the acquisition of raw 
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same time, we keep an eye on all the relevant business and 

management processes.
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Right at the early phases of product emergence – the research 

and development phase – we can use our expertise to help 

our customers identify new technologies, create concepts 

and develop prototypes. We place a great deal of importance 

on getting equipment, material and processes to perform 

optimally, giving our client’s products the best chances of 

competing in the market.
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Whatever a company cannot make itself, it buys in from its 

suppliers. Companies need to be able to rely on their suppliers 

to provide top quality goods and services at reasonable prices, 

so we take a close look at their supply base and the services it 

provides. We structure the purchasing market for our clients, 

help them to choose the right partners and develop individual 

courses of action using tried-and-tested methods in order to 
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Produktion

Das Fraunhofer IPT gilt nicht ohne Grund als erfahrener 

Ansprechpartner für alle Fragen der Produktion: Von der 
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engagiertes Team aus Experten der unterschiedlichsten 
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Systeme betrachten wir dabei niemals isoliert, sondern immer 

im Kontext ihrer praktischen industriellen Anwendung.
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Manche Situationen erfordern es, auch grundlegende  
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Entwicklung, Beschaffung und Produktion und erarbeiten 

gemeinsam mit unseren Kunden neue, erfolgversprechende 
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werfen. Besonders wichtig ist es uns, dass Neuerungen gerade 

in sensiblen Bereichen auch von den jeweiligen Mitarbeitern 

getragen werden. 
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The Fraunhofer IPT is seen by its clients as an experienced 

partner for all issues related to production – and not without 

good reason. Whether we are determining their status quo, 
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ing processes, they can rely on our motivated team of experts 

representing different disciplines and many years of expertise. 

We never look at concepts, technologies and systems in isola-

tion, but see them within the context of our client’s industrial 

practice.
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In some situations, it becomes necessary to critically review 

one’s fundamental management processes, the technology 

strategy or the strategic and operative management as a 
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research and development, purchasing and production and 

help our partners to develop a new, more promising approach 

without abandoning best practices. We consider it particularly 
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changes, especially in sensitive areas.

Management

ProduktionBeschaffung
Forschung

und Entwicklung
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nicht nur den Wissenstransfer, sondern auch die praxisnahe 

Aus- und Weiterbildung. Das umfassende Forschungsspektrum 
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eröffnen uns einen weiteren umfangreichen Wissenspool, aus 

dem wir schöpfen können.
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der RWTH Aachen, dessen vier leitende Lehrstuhlinhaber 

auch das Direktorium des Fraunhofer IPT stellen. 
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die Einrichtung der Fraunhofer-Projektgruppe »Entwurfs-

technik Mechatronik«, die sich mit der Entwicklung mecha- 

tronischer Systeme für die Regelungstechnik, Softwaretechnik 

und Produktentstehung befasst. 
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Thessaloniki, Griechenland, kooperieren wir im Fraunhofer 

Project Center for Coatings in Manufacturing PCCM bei 

der Entwicklung von Schichtsystemen für den industriellen 
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unsere Leistungen über das Fraunhofer Center for Manu-
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Unsere Forschungs- und Entwicklungsdienstleistungen 

reichen von strategischer Vorlaufforschung über bilaterale 
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konsortien. Dabei stehen für uns praxisgerechte Lösungen und 
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Mittelpunkt unserer Arbeit.

EXZELLENTE ZUSAMMENARBEIT 
EXCELLENT COOPERATION

Our membership in networks and cooperative projects gives us 

the ability to solve interdisciplinary problems that would other-

wise be beyond the scope of a single institute. This is not only 

a means to encourage the exchange of knowledge but also 

to carry out practical training and education. The extensive 

research spectrum covered by the Fraunhofer-Gesellschaft and 

the proximity to the RWTH Aachen University give us access to 

a far greater pool of knowledge to draw from.
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Machine Tools and Production Engineering WZL of the 

RWTH Aachen University in all our areas of expertise. The 

four senior professors at the WZL are also the directors of 

the Fraunhofer IPT.

~�(�
���(���

��	�<=>>���������
��	����%����
����������
��	���

Project Group for Mechatronic Systems Design in Paderborn. 

This project group will works on the development of mecha-

tronic systems for control technology, software technology 

and product planning.
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Manufacturing PCCM, we cooperate with the Centre for 

Research & Technology Hellas CERTH in Thessaloniki, Greece, 

on the development of layering systems for industrial  

applications.
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on-the-spot services via the Fraunhofer Center for Manu-

facturing Innovation CMI in Boston.
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Our R&D services range from strategic groundwork research 

and bilateral industrial projects to the coordination of indus-

trial project consortia in, for instance, joint projects funded by 

the EU. Throughout our work, we focus on generating practi-

cal solutions that can be directly implemented in industry.
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Industriekunden bei individueller Auftragsgestaltung sowie 
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Mittel- bis langfristig angelegte Forschungsprojekte in einem 

Verbund aus Forschungs- und Industriepartnern.
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Short to medium-term contract research for industrial clients 

with individual commissioning and joint, long-term problem-

solving projects in areas in which competition is minimal.
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Medium to long-term research projects carried out by a 

network of research and industrial partners.
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out by the German Research Foundation (DFG)
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guishes between operational and investment budgets. The 

operational budget includes all personnel and material costs, 
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Der Betriebshaushalt hatte im Jahr 2011 ein Volumen von  

����<<���!���£��Q�������	'������3�������\������
��Q�
�
�
�
���-

��

�@����������
��������5�
�������O�%����
����	�

Y�������
�����	
�

#���Q���)
�������������

����\����
������5�
�3�
���6��
��

4)
�����
�������
�
�	������������
����
���������
���
��
��
��

���
�
�������>��!���£������>��%����
������Q�
�
�
�
�����

�

bei. 
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Das Fraunhofer IPT führte gemeinsam mit der Industrie 
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The operational budget amounted to approx. € 22.5 million in 
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calling for a contribution from the research institute. 

Fraunhofer Institutes therefore limit their applications for such 

projects.

The Fraunhofer IPT took on projects in cooperation with 
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contract research for industry, business and trade associations, 
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of 2011.
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Im Jahr 2011 waren im Schnitt 377 Mitarbeiter am Institut 
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wissenschaftlichen und nicht wissenschaftlichen Mitarbeiter 

wuchs in diesem Jahr auf 196 Mitarbeiter an. Der Anteil der 
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nach dem Studium am Institut ins Berufsleben einsteigen.  
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Am Fraunhofer Center for Manufacturing Innovation CMI in 
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Die Zahl der festangestellten wissenschaftlichen Mitarbeiter 

betrug 2011 17 Mitarbeiter. Drei nicht wissenschaftliche 
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An average of 377 staff was employed at the institute in
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Remarkable is the high proportion of young employees aged 

25 to 35, mostly graduates starting their carreer at the Fraun-

hofer IPT as scientiftic staff. Besides there is a continuously 
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The Fraunhofer Center for Manufacturing Innovation CMI in

Boston, USA, employed a staff of 49 in the past year, 17 of
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Kuratorium
Board of Trustees

Die Kuratorien der einzelnen Fraunhofer-Institute stehen der Institutsleitung und dem Vorstand der Gesellschaft beratend zur 

Seite. Ihnen gehören Persönlichkeiten der Wissenschaft, der Wirtschaft und der öffentlichen Hand an. Zum Kuratorium des 

Fraunhofer IPT gehörten im Berichtsjahr folgende Mitglieder:

Each of the Fraunhofer Institutes has a Board of Trustees to advise the management of the Institute and the Management Board 

of the Fraunhofer-Gesellschaft. They include personalities from academic life, business and government.

The members of the Board of Trustees of the Fraunhofer IPT in the year under review were as follows:

Dr.-Ing. Uwe H. Böhlke

Lonza AG, Basel/Schweiz

Prof. em. Dr.-Ing. Ulrich Dilthey

Institut für Schweißtechnik und Fügetechnik  

der RWTH Aachen 

ISF Welding Institute, RWTH Aachen University

Dr.-Ing. Matthias Fauser

Dr. Johannes Heidenhain GmbH, Traunreut

Dipl.-Ing. Hans-Dieter Franke

Management Partner MPower GmbH, Stuttgart

Dr. rer. nat. Hermann Gerlinger

Carl Zeiss AG, Oberkochen

Dr.-Ing. Markus Hilleke

inform GmbH, Mainz

Dr.-Ing. Hans-Robert Meyer

Mitglied des Beirates Nordmetall e.V., Hollern-Twielenfleth 

Member of the Advisory Board Nordmetall e.V., 

Hollern-Twielenfleth

Manfred Nettekoven

Kanzler der RWTH Aachen 

Chancellor of the RWTH Aachen University 

Dr.-Ing. Stefan Nöken

Hilti AG, Schaan/Liechtenstein

MinRat Hermann Riehl

Bundesministerium für Bildung und Forschung, Bonn 

Federal Ministry of Education and Research, Bonn

Karl Schultheis, MdL

Mitglied des Landtags Nordrhein-Westfalen, Düsseldorf

Member of the North Rhine-Westphalian Landtag, Düsseldorf

Prof. em. Dr.-Ing. Dr.-Ing. E.h. mult. Dr. h.c. Hans Kurt Tönshoff

Institut für Fertigungstechnik und Werkzeugmaschinen, 

Universität Hannover

Institute of Production Engineering and Machine Tools (IFW), 

Hannover

Dr.-Ing. Hans-Henning Winkler

Unternehmensberatung, Tuttlingen
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UNSERE GESCHÄFTSFELDER
OUR BUSINESS UNITS
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Wer in der Produktionstechnik erfolgreich sein will, muss 
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strategischen Bedarfen verschiedener Branchengruppen. Hier 
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Anforderungen und Möglichkeiten der entsprechenden Kun-

dengruppen aus, sodass wir die Entwicklungen entscheidend 

vorantreiben können.
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enge Kooperation verbindet uns hier mit dem Fraunhofer 
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the ability to overcome one’s limitations and the willingness 
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business units we take a close look on the strategic demands 

of different industries, being well known for our profound 

knowledge of their individual needs and scopes and for driving 

further developments. 

In our business units we  use the wide expertise of our depart-

ments and provide comprehensive  solutions to our customers. 

Depending on the task we employ our enhanced network 

and involve partners, in particular the Fraunhofer CMI and the 

Laboratory for Machine Tools and Production Engineering WZL 

of the RWTH Aachen. This enables us to solve interdisciplinary 

problems.
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TURBOMASCHINEN
TURBOMACHINERY
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len Ziele bei der Entwicklung moderner Turbomaschinen. Kenn-
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Geometrien und integrierte Komponenten. Zukunftsweisende 
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die Produktion vor besondere Herausforderungen hinsichtlich 
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Das Fraunhofer IPT beherrscht die konventionellen Fertigungs-

technologien und entwickelt auf dieser Basis neue Lösungen. 
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Bereich der Fertigungstechnologie, um gemeinsam mit den 

Herstellern von Turbomaschinen die wesentlichen Entwicklungs-
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automatisierte Fertigungslösungen.
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CAx-Module, NC-Datenanalyse und -optimierung 
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Dipl.-Ing. Martin Witty
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martin.witty@ipt.fraunhofer.de
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objectives in today’s development of turbo engines for applica-

tions in the aerospace and power generation industries. Typical 

features of modern turbo engines include high-strength 

materials, complex geometries and integrated components. 
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that new manufacturing techniques have been introduced. 

Components are subjected to very strict quality requirements, 

and production engineers must design processes that guaran-
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The Fraunhofer IPT has a long successful track record in the 

design and adaptation of conventional production technology 

and uses this foundation to develop new solutions. Building 

on our skills and experience in all aspects of production 

technology, we are cooperating closely with turbo engine 

manufacturers to identify the key development opportunities 

in production and maintenance processes, exploring as well 
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behalf of our clients. We are using our wide range of skills and 

technological competence to design integrated process chains 

and to develop them into automatic manufacturing solutions.
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Turbo engines in power stations and aircrafts must be able to 

withstand extreme levels of stress – production and mainte-

nance techniques therefore need to meet the highest possible 

standards. In the Fraunhofer Innovation Cluster “Integrative 
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– TurPro”, the Fraunhofer IPT, the Fraunhofer Institute for 

Laser Technology ILT and eleven corporate partners jointly 

developed new production and maintenance concepts for 

turbomachinery, designing groundbreaking innovations both 

for individual production technologies and for the further 

integration of the entire process chain. All project partners 
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Each and every sub-project has helped the members of the 

industrial consortium to exploit existing potentials, allowing 

them to increase their productivity and to gain an edge in the 

competition with their business rivals. 

The Fraunhofer Innovation Cluster was completed after three 

years. The project – including the investments of the industrial 

consortium, the public funds contributed by the federal state 

of North Rhine Westphalia and the resources of the Fraun-

hofer Gesellschaft – had a total volume of € 10 million.
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The design of milling and turning processes for the production 

of blisks (blade Integrated disks) requires a deep understand-

ing of the machining processes involved. Technological 

challenges abound, mainly because the materials are in 
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highly sensitive. For cost reasons, the processes must hit their 

aerodynamic, structural and mechanical targets straight away, 
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practical purposes, not part of the production scenario.

Over the past few years, the Fraunhofer IPT has continuously 
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Turbomaschinen in Kraftwerken und in Flugtriebwerken 

müssen extreme Belastungen aushalten und stellen höchste 

Ansprüche an Fertigung und Reparatur. Im Fraunhofer-

Innovationscluster »Integrative Produktionstechnik für 
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Fraunhofer IPT und das Fraunhofer-Institut für Lasertechnik 

ILT gemeinsam mit elf namhaften Industriepartnern neue 
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Ergebnis sind richtungsweisende Innovationen sowohl auf 
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insgesamt drei Jahren. Zusammen mit den eingebrachten 

Industriemitteln und den Fördermitteln des Landes Nordrhein-

Westfalen sowie der Fraunhofer-Gesellschaft umfasste das 
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von Blisks (Blade Integrated Disks) erfordert ein fundiertes 
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technologischen Herausforderungen liegen in der Beherr-
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und strukturmechanischen Zielvorgaben müssen bei den sehr 
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werden. Weitere Iterationsschleifen sind in der Praxis meist 

nicht möglich.
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Das Fraunhofer IPT hat in den vergangenen Jahren kontinu-
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Prototypenfertigung von Blisks entwickelt und in den indust-
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Fraunhofer IPT erlaubt es, alle Elemente aus dem industriellen 
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für individuelle Herausforderungen durch wissenschaftliche 
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diesem Zweck entwickelte Simulationsmodelle. Auf Basis der 
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leiten wir passende Bearbeitungsstrategien ab und überführen 

�������
��
��
��

�����
��������/}6!����������%��
�

�����

Blisk-Fertigung und -Reparatur.

So hat das Fraunhofer IPT im Fraunhofer-Innovationscluster 
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Auftraggeber implementiert.
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Gemeinsam gelang es dem Fraunhofer IPT und ILT im 

Fraunhofer-Innovationscluster »TurPro«, neue, wirtschaftliche 
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Das Fraunhofer IPT hat dafür die Softwareplattform »CAx-

Framework« weiterentwickelt. Mit dem »CAx-Framework« 
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developed new tools for CAM planning and simulations for 

blisk prototype manufacturing processes – to a point where 

they were ready to be integrated into industrial environments. 

The wide range of skills available at the Fraunhofer IPT allows 

us to represent all elements of the industrial application 

in question and to subject them to an integrated analysis. 

Depending on the circumstances of the individual case, we 

��5����������������
���
������������	�����
����������������������

�������

���������������������������������
���������3������
�

the technological data we have acquired about the processing 
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strategies and integrate them into application-oriented CAM 

modules.

This is also how the Fraunhofer IPT designed comprehensive 

milling and turning processing strategies for two stages 

of blisk production in the Fraunhofer Innovation Cluster 
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implemented into the equipment of the client corporation.
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Through their joint efforts in the Fraunhofer Innovation Cluster 

”TurPro“, the Fraunhofer IPT and the ILT managed to develop 
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turbomachinery. One important objective of the project was 

the design of integrated process chains for the production and 

maintenance of turbo engine components. For this purpose, 

the team developed one process chain each for the mainte-

nance or repair of gas turbine blades and for the generative 

production of compressor blades in jet engines.

As part of this project, the Fraunhofer IPT extended the 

functionality of the software platform “CAx-Framework”. The 

“CAx-Framework” allows the generation and administration 

of all production data along the process chain. It features rel-
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scanning, laser deposition welding and adaptive restoration 
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Laserscannen, Laserauftragschweißen und Rekonturieren 
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Weise konnte ein Schaufel-Tip durch Laserauftragschweißen 

aufgebaut und anhand der aufgenommenen Messdaten und 

des Soll-Modells adaptiv auf die individuelle Schaufelgeometrie 

rekonturiert werden.

Die im Rahmen der vorwettbewerblichen Forschung entwi-
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bei den Industriepartnern.
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Bei der Fertigung von Blisks für Turbomaschinen liegt ein 
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daher sensibel auf große radiale Belastungen. Die Nachgiebig-
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Zerspanung deutlich steigern.
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agement and an integrated referencing method, we facilitated 

the integration of high-resolution 3D-laser metrology into the 

process chain, enabling us to identify the actual geometry data 

of the workpieces, to adapt the processing routines to the 

individual deviations from the target state and, on the basis of 

these improvements, to work with higher degrees of precision 
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blade tip through laser deposit welding and managed to apply 

it to the individual blade geometry through a process of adap-

tive restoration and on the basis of the acquired measurement 

data a well as the target model. 

The CAx technologies developed during pre-competitive 

research activities formed the basis for the implementation 
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manufacturing and repair facilities. 
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Much of the machining in the production of blisks for 

turbomachinery needs to be performed in areas that are not 

easily accessible. The tools used for this process have a high 

aspect ratio and are therefore very sensitive to high levels of 
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tion behavior determine the limitations of the process design 

and require a differentiated analysis. This is the only way to 

�
������������	����
����	����������������
5��5���

For this purpose, the Fraunhofer IPT has developed a new 

plunge milling or plunge milling technique. A clever handling 

of the tool reduces the tool blade’s levels of mechanical stress, 

ensuring higher material removal rates and longer tool service 

lives. In comparison with conventional plunge milling tech-

niques, the service lives of the tools can be increased by up to 
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products in any way.
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erhöht werden.
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Herstellern von Turbomaschinen weitere große Herausfor-

derungen. Nur mit modernster und miniaturisierter Sensorik 
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ein weiteres Ziel im Fraunhofer-Innovationscluster »TurPro«.

Eine Herausforderung dabei war, diese Sensorik in die 
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im Messraum und das exakte Wiedereinspannen in die 
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Maschine ermöglicht eine 5-achsige Messung und minimiert 
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Since only the front side of the tool – and not the shaft – is 

actively involved in the immersion milling process, there are 
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it is possible to use indexable inserts in the front side area, 

providing the option of replacing costly hard metal tools with 

relatively inexpensive modular components. Modular tool 

concepts also allow the operators of the facility to design the 
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– generally poor – vibration behavior of the tools and further 

increasing the productivity of the machining process.
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Technological challenges that the producers of turbomachinery 

must face include increasingly narrow manufacturing toler-

ances and the growing complexity of the components – this 

makes it harder for the measuring sensors to access the 
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sensor technology is capable of delivering geometrical data 

without consuming too much time or resources while meeting 

the strict tolerance requirements. This is why the selection and 
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task for the Fraunhofer Innovation Cluster “TurPro”.

Key challenges of the project were the integration and the 
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requirements make it vital to perform the measurements 

inside the machine, dispensing with the need to remove the 

workpiece from the production equipment, to establish its 

dimensions in a separate measuring chamber and then having 

to re-clamp it in exactly the same spot, a very time-consuming 

and therefore costly process. The integration of the sensors 

into the machine enables a 5-axis measurement, streamlines 

the geometrical check and shortens the cycle time for the 

entire process chain.
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verschiedene Bearbeitungsmaschinen übertragen. Die Führung 

des Messsensors wurde so weit optimiert, dass die Messung 
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möglich wird.

Dabei orientierte sich das Fraunhofer IPT an den besonderen 

Herausforderungen, die bei der Fertigung komplexer Turbo-

maschinenkomponenten auftreten. Die Messdaten werden 
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»CAx-Framework« übergeben. Sie stehen so entlang der 
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für die adaptive Bearbeitung von Turbinenschaufeln und 
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von Turbomaschinenkomponenten.

@��������	
������
������
�
X��5�����
[��3��	��

3������������H�����
�������
�������
��������
���

��

�����)
����
��
�������5����
�/
��
��

�
���������

�����
�

�5�
������������
�
�����
�
��
�����Q�
���������

die Schichteigenschaften exakt an die Bearbeitungsaufgabe 

angepasst sein müssen. Wenn das nicht der Fall ist, kann eine 
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CAM modul for controlling the sensor inside the machine tool. 
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and can be used for different types of processing equipment. 
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point where we can now conduct measurements even on 
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The Fraunhofer IPT focused on the challenges encountered 

in the production of complex turbomachinery components. 

The measured data are processed and transferred to the CAx 

software platform “CAx-Framework“, which is why they 

remain available along the entire process chain. This provides 

the foundation for the adaptive processing of turbine blades 

and blisks – in both production and maintenance or repair 

applications.
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Coated machining tools have so far been used for certain 

high end applications only – for example, in the production of 

turbomachinery components – because the properties of the 
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to the processing task in hand. Unless this is very carefully 

done, the coatings will not serve their purpose of delivering 

reproducible performance improvements. The challenge is to 

ensure – without time-consuming and costly practical tests 

– that newly developed coatings can be used reliably in an 

industrial environment. For this purpose, the Fraunhofer IPT is 

currently developing – also in the “QuickPro” project, funded 

by the EU (contract number 262272) a method that would 
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for the multi-axis milling of titanium alloys and high-strength 

steels. Overall nine partners from industry and research will 

work together for a period of two years and conduct interdis-

ciplinary studies with a view to, ultimately, transferring newly 

developed tool and process technologies into a manufacturing 

environment.
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LEICHTBAU-PRODUKTIONSTECHNIK
LIGHTWEIGHT PRODUCTION ENGINEERING

Das Spektrum an Leichtbauwerkstoffen ist heute sehr weit und 
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dungen verhindern jedoch wirtschaftliche Gründe immer noch 
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»Leichtbau-Produktionstechnik« entwickelt das Fraunhofer IPT 

daher innovative Lösungen für die Großserienproduktion von 

Leichtbaukomponenten. Für Branchen wie Automotive und 

Aerospace, aber auch im Umfeld der Erneuerbaren Energien 
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aus der Produktionstechnologie mit unserem Wissen über 

die besonderen Herausforderungen der Verarbeitung von 

Leichtbaumaterialien. Im Auftrag unserer Kunden und Partner 
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von Faserverbundwerkstoffen, Hochleistungsmetallen, Kerami-

ken und Multimaterialsystemen.
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Faserverbundstrukturen
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für die Herstellung von Multimaterial- und Faserverbund-

strukturen
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Fügen und Trennen von Leichtbaukomponenten
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michael.emonts@ipt.fraunhofer.de

The range of lightweight construction materials has expanded 

enormously over the years and the areas of application 

considerations prevent the deployment of these innovative 

materials – particularly when large quantities are required. 

In the “Lightweight Production Technology” business unit, 

the Fraunhofer IPT and the Laboratory for Machine Tools and 

Production Engineering (WZL) of the RWTH Aachen University 

are therefore developing innovative manufacturing systems 

and technologies for large-scale manufacture of lightweight 

components. We focus our expertise in production technology 

and our knowledge of the challenges to be overcome when 

processing lightweight materials for the automotive and aero-

space industries as well as in renewable energy environments, 

oil and gas, process engineering and other areas of industry. 

On behalf of our clients and partners, we develop processes, 

manufacturing installations, machine tools and software 

for primary and reforming operations, for joining, handling, 
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ceramics and multi-material systems.
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systems for lightweight components
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Das Fraunhofer IPT entwickelt und optimiert Tapelegeköpfe 
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Kunststoffen – FibreChain« entwickelt das Fraunhofer IPT 
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FP7-NMP-2010-Large-4) unter dem Grant Agreement  
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die wirtschaftliche Großserienproduktion von Leichtbaukom-
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Strategien für die Herstellung belastungs- und verschnittopti-

mierter Organobleche aus unidirektionalen, thermoplastischen 

Prepregs. Ein Schwerpunkt liegt auf der Herstellung und  
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and tape-laying machines for the automatic production of 
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nents in the aerospace industries. By laying the tapes on top 

of each other and consolidating them at the same time, it is 
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percent, avoiding the need for time-consuming and energy-

intensive hardening processes in an autoclave. Nor will the 

manufacturing facilities be contaminated with epoxide resin. 

As part of the project “Integrated process chain for the 
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IPT is currently developing an automatic and, at the same 
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performance, recyclable lightweight components made from 
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ceived a grant from the European Union’s seventh framework 

programme (contract number FP7-NMP-2010-Large-4) under 
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The thermoforming of organic sheets provides potentials 
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Fraunhofer IPT is developing strategies for the production of 

organic sheets from unidirectional, thermoplastic prepregs, 
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Untersuchung des Umformverhaltens solcher Bleche und auf 
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»Forschung für die Produktion von morgen« gefördert.
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grundlegende Mechanismen für den Greif-, Handhabungs- 
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wurde eine Datenbank aufgebaut, die die Greifmechanismen 
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IPT neue Greifersysteme und Handhabungsstrategien. Das 

Ergebnis ist ein Handhabungssystem, das den besonderen He-
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kontaminiert werden. 

of cutting waste. One part of the research is focused on the 

production and the analysis of the sheets‘ forming properties 
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components during the production process. The project  
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the German Federal Ministry for Education and Research 

(BMBF) as part of the framework concept “Research for 

Tomorrow’s Production Processes”.
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The extent to which reliable reproducible handling strategies 

	�������6�
�������7%������������������	��������
�����������

�
�������	����������������
��	�����6���
	�����������������

components has a profound impact on the process itself and 

the ultimate quality of the products. In the researchers‘ group 
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preforms”, the Fraunhofer IPT is exploring basic mechanisms 

for different techniques of gripping, handling and conveying 
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a database has been established that assesses the gripping 

mechanisms of different gripping systems, depending on 

the various handling tasks involved. On top of that, the 

Fraunhofer IPT has also developed new gripping systems and 

handling strategies. The result is a handling system capable 
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task of safely and reproducibly picking up and putting down 

impregnated and therefore sticky prepregs without creating 
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the gripper systems. 
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Durch die inhomogene Struktur und die unterschiedlichen 

mechanischen und thermischen Eigenschaften von Fasern 
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Kunststoffe die Zerspansituation. Als Folge entsteht nicht nur 
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optimiert das Fraunhofer IPT systematisch die entsprechenden 
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Strukturen.
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Due to the differences in the structures and the mechanical 
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business. The process dynamics are high, surface qualities can 

suffer, and tool wear increases, due to the strongly abrasive 
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process parameters and machining strategies for individual 
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time, the Fraunhofer IPT is also developing new tool designs 

and new clamping systems for thin-wall structures.
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Um unseren Kunden ein möglichst breites Angebot an Bera-

tungs-, Forschungs- und Entwicklungsdienstleistungen liefern 
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labor WZL der RWTH Aachen und der im November 2010 neu 
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– Auftragsforschung

– Konsortialforschungsprojekte

– Grundlagen- und Transferprojekte

– Durchführung technologischer Projekte innerhalb der 
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– Benchmarking-Projekte und Studien
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Dipl.-Kfm. Martin Bock

Telefon�%��
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martin.bock@ipt.fraunhofer.de

The business unit “Tool and Die Making” of the Fraunhofer IPT 

provides producers, suppliers and customers of the tool and 

die making industry with integrated solutions, enabling them 

to meet the various challenges of their individual business 

environments. In order to provide our clients with the widest 

possible range of consultation, research and development 

services, we cooperate closely with the Laboratory for Machine 

Tools and Production Engineering WZL of the RWTH Aachen 

University and the newly established (in November 2010) WBA 
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– Contract research

– Consortium research projects

– Basic research and transfer projects

– Implementation of technology projects in the context of 

the "3/�/����
���"������
����/�������

~�{������
�������
�

��
�����	�����
�����5������
�

– Colloquium “Tool and Die Making for the Future”

– Seminars and speeches
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– Benchmarking projects and studies
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Formenbaus gilt der Wettbewerb »Excellence in Production« 
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2011« hervor. Gemeinsam mit dem WZL der RWTH Aachen 

ermittelte das Fraunhofer IPT die sieben Finalisten des Wett-

bewerbs anhand eines ausführlichen Vergleichs von mehr als 
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Raum. Zehn fachkundige Juroren aus Industrie, Politik und 

Wissenschaft bestimmten die Sieger in drei Kategorien und 

den Gesamtsieger. 
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bewerten die Juroren nicht nur die technologische Leis-
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strategische Aspekte. Ein Expertenteam besucht die nominier-

ten Betriebe vor Ort und führt ein umfassendes »EiP-Audit« 
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Mitarbeitern dokumentiert. 
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The competition “Excellence in Production” has become an 

institution in the tool and die making industry, and the award 

for the “Toolmaker of the Year” is seen as an important 

indicator for the technological sophistication of the companies 

involved. In 2011, the internal tool shop of Audi AG in 

Ingolstadt was crowned the overall winner and awarded the 

title “Toolmaker of the Year 2011”. The Fraunhofer IPT had, 

together with the WZL of the RWTH Aachen University, drawn 
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��
�����������������������
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hensive comparison between more than 290 companies from 

the tool and die making industry all over the German-speaking 

countries in Europe. The jury – featuring ten experts from the 

worlds of business, politics and science – determined the win-

ners of each of the three categories and the overall champion. 

The competition “Excellence in Production” (EiP) is staged 

annually and open to internal as well as external, independent 

tool, die and mold manufacturers. The jury assesses the 

technological performance along the entire process chain 

����
�
��������
�
������
����
��������
������������	�����

operation. A team of experts visits the short-listed companies 

to conduct comprehensive “EiP Audits”, and employees as 
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top companies receive a quality seal certifying their successful 

participation to their customers, suppliers and employees. 
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Molding dies for high-strength and higher-strength steels or 

aluminium alloys in new lightweight construction concepts of 

the automotive industry are subjected to high levels of stress. 

This requires the deployment of additional resources for ma-

nufacturing as well as, eventually, the repair of the worn-out 
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sowohl in der Fertigung als auch bei der Reparatur der 
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Geometrie optimiert.
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Aachen und 20 Unternehmen das Verbundprojekt »InnoCaT3 
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optimierung« ist eine »Shape-Optimierung« der Ziehkanten. 
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Die Projektpartner schaffen in einem iterativen Austausch 
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hier eine Produktanalyse. Unter Leitung des Fraunhofer IPT 
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entsteht unter Leitung des WZL ein Sofware-Tool, das eine 
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gen selbst bei komplexen Geometrien erlaubt. Im Anschluss 

wird eine »Shape-Optimierung« der Ziehkantengeometrie 
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raw materials and the geometries.
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common tool manufacturing processes, the Fraunhofer-

Gesellschaft initiated the joint project “InnoCaT3 – Resource-
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the RWTH Aachen University and 20 industrial partners. In 

addition to acting as the coordinator of the joint project, 

the Fraunhofer IPT is also contributing to two of the sub-

projects: the working group on the “Automatic correction of 

forming dies” is developing a robot system for the automatic 
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The sub-project “Reduction of wear in molding dies through 
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improve the shapes of the bevelled edges. On top of that, 
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protect the tool surfaces locally from wear in order to reduce 

the resource requirements.   

In an iterative exchange between development engineers, 

toolmakers and industrial clients, the project partners provide 

the foundations for the production of new and sophisticated 

molding dies. Starting with a product analysis, the project 

partners – under the coordination of the Fraunhofer IPT –  

develop the laser surface treatment techniques that are requi-
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stressed tool surfaces. At the same time, the WZL oversees the 

design of a software tool that is capable of calculating tool 

stress levels more quickly and with higher degrees of precision, 

even when complex geometries are involved. Finally, the 
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on the basis of the calculated stress levels.
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deutlich verbessern. Die Industriepartner im Projekt sind direkt 

an den Entwicklungen beteiligt und stellen sicher, dass sich die 

anwendungsorientierten Projektergebnisse für den industri-
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direkt in ihrer Produktionsumgebung. 
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individuell über viele Jahre an. Zudem ist das Verfahren sehr 
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wurden. 
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defekte umfassend untersucht und systematisch erfasst. Dafür  
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rungsmodelle für verschiedene Polierfehler erarbeitet. Zehn 
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Plattform für Informationen und Erfahrungen rund um das 
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active surfaces, the useful lives of the tools in their industrial 

environments can be extended, and resources can be more 
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directly involved in the development process, ensuring that 

the application-oriented project results will eventually be 

implemented into actual manufacturing processes. The project 
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molding dies directly in their own production lines. 
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The manual high-gloss polishing of mold surfaces that are 

made from high-alloy tool steel requires a deep knowledge of 

the correct surface treatment technique. Employees acquire 

the experience needed to create these polished surfaces over 

many years. On top of that, the technique is time-consuming 

and not reproducible. There is, until now, no way of systema-

tically classifying damages of the treated surfaces, and it is 

rarely possible to trace back which results were produced by 

which steps in the processing sequence. 
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different surface defects to a range of comprehensive analyses 
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Fraunhofer IPT and the Swedish University of Halmstad jointly 
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coherent model capable of explaining the various polishing 

errors. Ten types of steel were subjected to a closer analysis 

which led to a table of defects, based on the European stan-
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defects which may result from the polishing of tool steels. The 

Fraunhofer IPT is providing free access to an Internet database 

as a central platform for information and experiences with the 

polishing of high-alloy tool steel. 
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Mit der am Fraunhofer IPT entstandenen Systematik lassen 
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defekten ableiten. Ein weiteres Ziel ist die Entwicklung eines 
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Standard-Industrieroboters. In Zukunft soll der Roboter 
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der Produktionanlage können erheblich gesenkt werden. Um 
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Mit diesem Verfahren werden Randschichten mit besonders 

hohem Verschleiß lokal mittels Laserlegieren und -dispergieren 
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Laserbehandlung dem abrasivem Verschleiß entgegen. 
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The system developed at the Fraunhofer IPT provides the 

foundation for the next step: the design of reliable and robust 

processing strategies to avoid surface defects. The develop-

ment of a largely automatic polishing process on the basis of 

a standard industrial robot is also planned. In the future, this 
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geometries, automatically operated and with reproducible 

quality levels. The integrated CAD-CAM process chain that 

is required for such a largely automatic process will also be 

developed and tested in two robot polishing facilities.
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Forging dies and die-casting molds are subject to high levels 

of adhesive and abrasive forces that are liable to shorten 
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required for materials and tools can be as drastically cut as the 

downtime of the production facility. In order to exploit these 

potentials for routine operations, the Fraunhofer IPT is deve-

loping a fully automatic CAx-based strategy for a combined 

laser surface treatment of tools and dies that locally protects 

margin layers – subject to particularly high forces of wear – 

through laser alloying and dispersing. In a follow-up process, 

the insert can be nitrated to add a protection against adhesive 

wear to the laser treatment protection against abrasive wear. 

For the purposes of the laser surface treatment, the Fraunho-

fer IPT has developed a CAx module where the process data 

are being stored, making them available for the processing of 

different geometries. The machining of the tool is performed 
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IPT in cooperation with a renowned industrial engineering 

company.
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entwickelt hat.
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Japan und den USA weltweit den Schwerpunkt der Branche. 

Doch stehen diese Vorreiter vor der Herausforderung, Antwor-

ten unter dem gestiegenem Wettbewerbsdruck durch neue 
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Akademie der Öffentlichkeit mit dem Weiterbildungspro-
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mit stetig wachsenden Partnerschaften führender Unterneh-
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umfasst Weiterbildungs-, Forschungs- und Beratungsangebote.
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About 5700 tool making companies in Germany with a total 

workforce of 70,000 employees will suffer from a shortage 

�	������������������5�������
�}���5�������
��������+����
���

Japan and the US are the worldwide leaders of this industry, 

but must develop a response to the increasing competitive 

pressures that are generated by new players on a rapidly 

changing global market.
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GmbH introduced itself to the public, presenting a professional 

training program, a demonstration tool making facility and 

a range of seminar rooms. The experience and industrial 

know-how of the WZL of the RWTH Aachen University and 

the Fraunhofer IPT as well as a rapidly growing number of 

partnership arrangements with leading tool manufacturing 

corporations will guarantee practice-oriented courses, provi-

ding the clients with the wherewithal required to survive in a 

tough climate of global competition. 
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of more than ten years of experience in the industry, including 
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Die wachsende Nachfrage nach immer kompakteren techni-
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sich in unterschiedlichsten Bereichen, etwa bei Konsumgütern, 

wie Handys und Digitalkameras, aber auch bei hochwertigen 

Industriegütern der Lasertechnik oder im Bereich der 

Telekommunikation. Besondere Herausforderungen bestehen 
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mit dem Design und der Fertigung komplexer High-End-

Optiken aus Glas und Kunststoff sowie der Montage optischer 
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of plastic optics
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The growing demand for ever more compact technology and 
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products are the twin forces that determine the development 

of today’s optical industry. Whether the components are 

destined for consumer goods such a cell phones and digital 

cameras or for high-end industrial products such as laser 

technology and telecommunication equipment, the challenge 
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manufacturing complex geometries and of integrating the 
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The business unit for optics at the Fraunhofer IPT develops 

complex, high-end-optical components made from glass and 

plastics and assembles different components into optical 
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the implementation of integrated process chains for the 

direct and replicative production of optical components and 

systems as much as on the development and deployment of 

high-performance ultra-precision metrology equipment and 
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Die starke Nachfrage nach Produkten mit immer kleineren op-

tischen Systemen hat in der Fertigung qualitativ hochwertiger 
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geführt: Direkte Fertigungstechnologien wie das Schleifen und 
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und kostenintensiv. Die Aufgabe ist es daher, durch replikative 
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Im DFG-geförderten transregionalen Sonderforschungsbereich 

(SFB) untersucht das Fraunhofer IPT deshalb grundlegende Fra-
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Basis wissenschaftlich fundierter Modellvorstellungen trans-
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Lösungen. Bei der Herstellung von Kunststoffoptiken ist 

die waferbasierte Fertigung bereits heute ein etabliertes 

Verfahren. Dadurch sinken in der Fertigung sowohl die Kosten 

als auch der Handhabungsaufwand. Die Technologien für die 

Replikation von Glasoptiken sind jedoch deutlich komplexer, 
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waferbasierte Fertigung von Mikrooptiken aus Glas. Aus 
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The strong demand for products with ever smaller optical sys-

tems has caused the manufacturers of high-quality glass optics 

to revise their strategic thinking over the past few years: direct 

manufacturing technologies such as grinding and polishing are 
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requirements, generally consuming too much time, effort and 

money for the production of large series. Manufacturers aim 

to develop replicative techniques capable of providing large 

quantities of similar quality levels in shorter periods of time. 

In the dedicated transregional Collaborative Research Centre 

which is funded by the German Research Association (DFG), 

the Fraunhofer IPT is investigating basic issues concerning the 

replication of optics, focusing on ultra-precision processing 

techniques for mold inserts and, to a lesser extent, on glass 

replication, precision molding and simulation techniques. The 

research aims to design more transparent solutions on the 

�������	�����
�����������5����������������5�
�����������5�

����

application-oriented solutions for industrial environments. 
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The precise alignment of glass micro-optics and their eventual 

integration into optical systems requires innovative solutions. 

Manufacturers of plastic optics have been successfully using 

wafer-based production technology for some time, cutting 

costs as well as handling times. The technologies for the 

replication of glass optics, however, are substantially more  

complex, which is why there is, until today, no process chain 

for the wafer-based production of glass micro-optics. This is 

what a pan-European consortium of ten partners from six 

European countries has set out to change: their joint project 

“WaferLevelOptics” has been designed to deliver a complete 
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die intensive Zusammenarbeit der Partner im Projekt »Wafer-
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Fertigung von Glasmikrooptiken auf Waferbasis entstehen. Ziel 
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anschließend auseinandergeschnitten.

���4�����q�$�3��6�
����
�3�����4�����3�����	3�	��
�

�	
����?y;�����
�=	
�����

����3�
�

+��8|)���
����������������?�
�����		������
��������
�	'������

Beleuchtungstechnik und als Hintergrundbeleuchtung für 
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stellen dabei komplexe, dreidimensionale Mikrostrukturen 
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tausendstel Millimetern eingebracht werden, stellte die 

Produktionstechnik bislang vor unlösbare Probleme. 
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Union im 7. Rahmenprogramm gefördert wurde (Förderkenn-
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Maschinensystem nun Mikrostrukturen mit einer Positionier-
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und Geschwindigkeit ergeben sich neue Möglichkeiten für 
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Messtechnik direkt im Maschinensystem untersucht. Auf diese 

Weise lassen sich Fehler im optischen Design direkt in der 

Maschine feststellen. 

process chain for the wafer-based production of glass 

micro-optics within three years. The project aims to qualify 

the precision molding technology for wafer-based optics 

manufacturing, molding a large number of micro-optics on 

a glass wafer, stacking these optics into integrated systems, 
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Large-surface, structured plastic optics are ideally suitable 

for applications in lighting technology and as background 

illumination for LCDs. Their optical functionality is provided by 

complex and three-dimensional micro-structures. The produc-

tion of such components, however, with micro-structures in 

the micrometer range of a few thousandths of a millimeter 

across large surfaces, has so far confronted production 

engineers with seemingly insoluble problems. 

As part of the “FlexPAET” research project, sponsored by the 

European Union in its 7th framework programme (contract 

number IN-7013), the Fraunhofer IPT has now developed a 

technique of adaptive, multi-step hot embossing, integrating 

this new technology into a process chain that is intended to 
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optics. A newly designed machine system is capable of apply-
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achieving  accuracies of 2 μm. The production of optically 
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production equipment, using integrated measuring technology 

and allowing the production engineers to identify any design 

defects straight away while the optical components are still 

inside the machine. 
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das Fraunhofer IPT gemeinsam mit sieben Projektpartnern eine 
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Die Projektpartner streben nach Projektabschluss weitere, 

bi- und multilaterale Projekte an, um die entwickelten 

Lösungen und Komponenten in weiteren Produkten und 

/
��
��

���������
�����Q�
�����������

�
��!�
���������
�

����{����
��

������������	����
����3��������

���������

�
��
�������
�����
����������!�
������
���������	��
��

/������������������
��Q�
�����
���������
��7�������
������
�

sowie bei der Beleuchtung von Industriehallen.
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In der modernen industriellen Fertigung, vor allem in der 
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bereich vordringt, desto dringender wird auch der Bedarf 

an miniaturisierter Messtechnik mit hoher Messgenauigkeit. 
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lamps. By cutting unnecessary environmental lighting, energy 

consumption can be drastically reduced. In the “OptiLight”  

project (contract number 02PO2464), the Fraunhofer IPT and 
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production chain for micro-structured, thick-walled polymer 

hybrid optics. In order to reduce the resources required for the 

production by about 50 percent, the lenses are manufactured 

in an adapted injection-compression molding process. The 

new technology allows complex mold inserts to be measured 

and manufactured with high degrees of precision and cost 

effectiveness. It also enables the injection-compression mold-

ing of complex, thick-walled hybrid optics. 

The project partners intend to continue their joint research 

in the form of additional bilateral and multilateral projects 

once the current project has been completed, using the 

newly designed solutions and components for other products 
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retailing and gastronomy. They could also be used to illumi-

nate manufacturing environments in other industries.
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Modern industrial manufacturing – particularly in the automo-

tive, micro systems and medical technology industries – is 
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complex structures. The higher the requirements for precision 

or ultra-precision levels of accuracy, the higher the demand 
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deshalb die Miniaturisierung messtechnischer Komponenten. 
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tiken und mikromechanischen Bauteilen sind wir in der Lage, 
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Mess- und Prüfaufgaben auch unter schwierigsten Vorraus-
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kundenindividuellen Lösung. 

Angepasste Strahlformungsoptiken auf Basis von Mikro- und 
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Kollimation, Fokusierung und Freistrahlkopplung. Für eine 
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μm. Die so gefertigten und montierten Messsonden lassen 
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damit verbundenen starken Miniaturisierung hervorragend in 
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Weise gelingt eine Online-Maschinenüberwachung selbst im 
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Mikrometer- und Nanometerbereich.
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Freigeformte Optiken eignen sich besonders für die Auslegung 

kompakter optischer Systeme mit wenigen Bauteilen. Doch 
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ist die Shack-Hartmann-Sensorik, die jedoch noch nicht über 
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können. Zu diesem Zweck hat das Fraunhofer IPT das BMBF-
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accuracy. The Fraunhofer IPT conducts research into the 
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waveguides, micro-optics and micro-mechanical components 
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conditions. 
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used for collimation, focusing and open beam coupling. . In 
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assembled in this way can be easily integrated into production 

and measuring equipment, thanks to their high level of minia-
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This allows the operation of an online monitoring system even 

for equipment that needs to meet precision and ultraprecision 

requirements. It also enables us to perform inspections of very 

small drilling holes and gap dimensions with tolerances in the 

micrometer and nanometer ranges.
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Aspherical optics are particularly suitable for the design of 

compact and lightweight optical systems that feature only 

a small number of components. Manufacturers, however, 
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which they could rely for their quality assurance operations. 

One route towards a solution for this problem could lead via 

the Shack-Hartmann sensor – even if, at the moment, it is 
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resolution that are required to identify important short-wave 



51

5�
���
���!��������
�������}��
���
���
�����
�����
����������

(����������
���������
�
�������
�����
�
������	���
��������6


����������
���
��/���������
�����
���
��������
��(���)����

sich die gesamte Wellenfront abtasten und jeder Messpunkt 

kann mit dem gesamten Messbereich des Detektors erfasst 

werden. Dies ist ein großer Vorteil gegenüber dem konventio-

nellen Shack-Hartmann-Verfahren, bei dem nur ein kleiner Teil 
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steht. .

Das Ziel ist eine Erweiterung des Messbereichs um das fünf-
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Faktor 10 gesteigert werden. So wird der gesamte Scan-

Vorgang in wenigen Sekunden durchgeführt. Das System wird 
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bieten – bei vergleichbaren Kosten wie mit konventionellen 

Systemen.

surface defects. To address this problem, the Fraunhofer 

IPT has initiated the “WaveSense” project, funded by the 

German Federal Ministry of Economics and Technology under 
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array of micro-mirrors to separate the wavefront (the object 

of the measuring process) into individual, uniquely coded 

sub-apertures, directing the sub-apertures successively to 

a highly dynamic, analog evaluation unit. This allows the 

entire wavefront to be scanned, and each measuring point 
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detector. This makes the new technique far superior to the 

conventional Shack-Hartmann technique which only made a 

small section of the detector available for the evaluation of the 

sub-aperture.

Ultimately, the project is designed to broaden the measuring 
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The large number of individual mirrors in commercial micro-

mirror arrays also allows the number of measuring points 

to be increased by a factor of 10, ensuring that the entire 

measuring operation is completed in a matter of seconds. 
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measuring technique for aspherical and (moderately) freeform 

optics – at costs that are still comparable with the costs of 

conventional systems.
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LIFE SCIENCES ENGINEERING
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Wir – das Fraunhofer Center for Manufacturing Innovation 

CMI und das Fraunhofer-Institut für Produktionstechnologie 

IPT – bieten unseren Kunden eine integrierte Produkt- und 
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Diagnostik
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die minimalinvasive Chirurgie
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rung von Biomaterialien 
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Kontakt

Dipl.-Ing. (FH) Ulrike Koropp
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ulrike.koropp@ipt.fraunhofer.de 
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by a high level of interdisciplinary cooperation. Teams of 

biotechnology scientists, medical scientists and engineers are 
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industrial environments. 

We – the Fraunhofer Center for Manufacturing Innovation 

CMI and the Fraunhofer IPT – are providing our clients with 

integrated product and process development services for 
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of the life sciences. Our specialty are the automation of bio-

technology processes and the development of new products 

for medical technology.
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and plant biotechnology
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probes for diagnostic purposes
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minimally invasive surgeries
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and micro-structuring of biomaterials 
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Alexis Sauer-Budge, Ph.D
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asauerbudge@ipt.fraunhofer.org
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sierten Produktionsanlagen. Die Automatisierung erhöht den 
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che industrielle Produktion biotechnologischer Produkte von 

großer Bedeutung. 
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Fraunhofer IPT an der Automatisierung komplexer biotechno-
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rung bei diesen drei industrienahen Forschungsprojekten liegt 
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für die besonderen Anforderungen der Automatisierung. 

Das Fraunhofer IPT entwickelt innerhalb der hauseigenen 
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diese umfassend. Für den Aufbau der vollautomatisierten 

biotechnologischen Produktionsanlagen werden diese 

individuellen Sonderlösungen in eine automatisierte und sterile 

Anlagenumgebung integriert. 
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ist für die Bearbeitung der Projekte von großem Vorteil. 

Der direkte fachliche Austausch bietet nicht nur ein hohes 
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die Evaluation von Verwertungsstrategien tragen entscheidend 
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The automation of biotechnological laboratory processes 

has become a trend – not only in the form of automated 

laboratory and analytical equipment, but more often by the 

concatenation of biotechnological work processes into fully 

automated production facilities. The automation increases 

throughput, reproducibility, process stability and also enables 

continuous process monitoring. These features are essential 

for a successful industrial production of biotechnological 

products. 

In our business unit “Life Sciences Engineering” we are work-

ing on the automation of complex biotechnological processes 

for tissue engineering, stem cell biology and plant biotechnol-

ogy. The challenge in these three industry-related research 
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laboratory procedures for the special requirements of automa-

tion. Within our own laboratories, we develop new automated 

process steps, implement them with custom-built prototypes 
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fully automated production facilities, these individual solutions 

are integrated into an automated and sterile environment. 

The close interaction between our different departments is 
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exchange of interdisciplinary knowledge enables our high 

aptitude for innovation. Our strong experience with targeted 

project management and the evaluation of market strategies 

also contribute to the success of the projects. 
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Seit Ende 2010 fördert das Land Nordrhein-Westfalen 

für insgesamt drei Jahre das Projekt »StemCellFactory« 
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Koordinatoren, der RWTH Aachen und der Life & Brain GmbH 
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Technology Services GmbH und die Hitec Zang GmbH als 
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lassen.
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den im Projekt »StemCellFactory« adulte, also »erwachsene« 
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und Knochenmark über die Kultivierung, Reprogrammierung 
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der erstellten Ablaufdiagramme konnten Lastenhefte für alle 

erforderlichen automatisierten Komponenten erstellt werden. 
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nur die Automatisierung aller erforderlichen Zellkulturschritte, 
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Since late 2010, the government of the German federal state 

of North Rhine Westphalia has been funding the three-year 

project “StemCellFactory” (contract number 005-1007-0023). 

The project unites – under the coordination of the RWTH 

Aachen University and Life & Brain GmbH (Bonn) – the 

University of Bonn, the Max Planck Institute for Molecular 

Biomedicine (Münster), Bayer Technology Services GmbH and 

Hitec Zang GmbH. It has been designed to develop techniques 

for the automatic production, propagation and differentiation 

of induced, pluripotent stem cells with a view to using them in 
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of the nervous system and the heart.

For the production of pluripotent stem cells, the “Stem-

CellFactory” project uses adult body cells, restoring them 

to their previous state as embryonic stem cells by a special 

“reprogramming” technique. On the basis of this method and 

the subsequent cell differentiation, active substances can be 

tested directly on neural or cardiac cell populations that have 

been extracted from – for example – the patients’ skin cells. 

No such cell samples have so far been available for diseases 

of the nervous system and the heart. The automation of 

the – manually very time-consuming and lengthy – laboratory 
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processes from the isolation of skin and bone marrow cells 

to the cultivation, reprogramming and selection of the 

pluripotent stem cell clones as well as the differentiation in 
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in the automation of the process. Current research is focused 

on the development of a 3D model of the StemCellFactory, 

the procurement of all necessary equipment and plans for 

controlling and programming techniques. Beyond a fully au-

tomated sequence of all steps required for the cell cultivation, 

the demonstrator model will also include a comprehensive 

process monitoring system. 
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Die Fraunhofer-Zukunftsstiftung fördert das Forschungsprojekt 

»Automated Tissue Engineering on Demand«, in dem vier 
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automatisierten Herstellung humaner Gewebemodelle 
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ersten Produkts: ein einschichtiges Epidermismodell, das für 

Unbedenklichkeits- und Wirksamkeitstests in der Kosmetik-, 

������6��
��/��
���������
����������

����������������
����

"������		������
������
������
����
����������%����������	�

�����(����������5�������!������
	'���

������'	�
��$���
���
�

{��������

�6��
��Y��������

��)��
�����
��
�����%�����6

���
��
��
���
����\���������{���������

���
���/��
�'
��

�

statt. Zukünftig sollen über das entwickelte Produktionssystem 
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mit dem Ziel, eine automatisierte Produktionsanlage für 
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Aufgaben des Fraunhofer IPT innerhalb dieses Projekts sind 

die Auslegung, die Konstruktion und der Aufbau eines 
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der enthaltenen Wirkstoffe garantieren
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The Fraunhofer Zukunftsstiftung (Future Foundation) is sup-

porting the research project “Automated Tissue Engineering 
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Institutes in a common effort to develop an automatic pro-

duction system of human tissue models. Since the production 

facility was completed, the second project stage has (since 

April 2011) been focused on the development of an initial 

�������*�����

��6����������������������	�����	�����
���	������

tests in the cosmetics, chemical and pharmaceutical industries 
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tances before they are launched on the market). While the 

production facility is subjected to a range of validation and op-
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is in preparation. The newly designed production system will 

in future manufacture different test systems, while the spin-off 

company will distribute these systems commercially. 
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Another interdisciplinary cooperation project that is also sup-

ported by the Fraunhofer-Zukunftsstiftung has been aiming 

since 2009 to develop automatic production facilities for the 

biotechnological production of biopharmaceuticals – such as 

vaccines – in tobacco plants. As its contribution to the project, 

the Fraunhofer IPT is designing, constructing and installing a 

sophisticated modern greenhouse. Its brief includes the imple-

mentation of special prototypes for the design of the required 

production processes such as sowing and harvesting as well as 

the development of metrology and control technology systems 

that are required for the propagation of the plants. Stable 

conditions – levels of irrigation, lighting and other parameters 

– will be provided to guarantee consistent quality levels of the 

cultivated plants and the active substances they are meant to 

produce.



56

\ � � � � ! ) � � Q ) � ! � � Q , � Q � � $ � Q ,

��;�������
�M�
�@�	����6�
��	������
����6�3����������

��3��
3	
��


Q�
������
��8��
�������	������

�
������������
��������

�

bakterieller Krankheitserreger in physiologischen Proben oder 
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tion sind die Vermehrung der Bakterien im Labor, die Verviel-

fachung der Bakterienproteine durch molekularbiologische 

!�8
����
��%�7���������
��(�

��5����)���

���������/
�-

lyse durch antikörperbasierte Nachweisverfahren (ELISA). Die 

wissenschaftliche Literatur der vergangenen Jahre beschreibt 

verschiedene neue Nachweismethoden, unter anderem 

bioMEMS-basierte Methoden. Diese sind sehr vielverspre-

chend, besonders im Hinblick auf ihre ambulante Anwendung 
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daher parallel auch neue Methoden für eine automatisierte 

und schnelle Aufbereitung der Proben entwickelt werden. 

Ein dringender Bedarf besteht beispielsweise an schnellen, so 

genannten Point-of-Care-Diagnoseverfahren für bakterielle 

Infektionen der Blutbahn. Um die neuen, bioMEMS-basierten 

/
�����5��	����
�������
��
����
������

�
�������	����


�����!������
�����H�����������
��
������?�
��
������
�����

Bakterien aus dem Blut.

Das Fraunhofer CMI hat für die Probenvorbereitung ein neues 
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Messventile miteinander verbunden sind. Durch dieses neue 

Verfahren wird es möglich, auch Proben mit einer geringen 

!��M�
����)��������@�����
��3��
�@��������������
��������

!����������������


One of the major challenges in detecting bacterial pathogens 

in physiological and environmental samples is that the 

bacterial concentration is very low. Standard methodologies 

overcome this hurdle by amplifying the target, either through 

culture to multiply the number of pathogens, or through 
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ELISA). Over the past decade, a number of novel detection 

technologies, such as bioMEMS-based methods, have been 

reported in the literature. These methods are very promising 

in terms of their application to the point-of-care setting and 
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pathogens to be delivered to a surface, which often is not 

addressed. To enable implementation of these new detection 

technologies, new methods are needed for automatable 
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bacteria in bloodstream infections at the point-of-care. To 

implement new bioMEMS detection technologies in this 

setting, new methods for isolating and concentrating bacteria 

from blood are needed.

Fraunhofer CMI has been developing a new type of sample 

preparation device and methodology to rapidly isolate and 

concentrate bacteria from blood that works within a standard 

swinging bucket centrifuge. The input to the system is 10 ml 
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concentrated bacteria. The prototype is a multi-chamber 

device with metering valves between each of the chambers. 

The device has been shown to have a lower limit of detection 
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for various important pathogens. The work has generated 
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des Systems steht bereits in Aussicht.
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basieren heute meist auf der Beobachtung, wie stark sich die 
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Organismen untersucht werden müssen. Für einen echten 

(��
���������)��������	�������������
�(�����������3�������
-

�����������������
��#�������
��	����!���
�����������������

��
�
������|��������
���������������7������
�����H����
���	�

/
�����������
��������Q�
|���������
��������
����������-

mischer Stressfaktoren untersucht und damit das Warten auf 
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oder der DNA-Transkription steuern. Wenn ein Antibiotikum 
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entwickelt Berechnungs- und Modellierungsverfahren, um das 
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Current standard methods for detecting antibiotic susceptibil-

ity are based on the ability of the bacteria to proliferate in the 

presence of antibiotics, and thus these techniques are time-

consuming, costly, and insensitive, particularly for evaluation 

of slow-growing organisms. To develop a truly rapid suscepti-

bility test, one must circumvent the need for growth. We are 
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cal stressors and thereby obviates the time needed for growth. 

The core of the hypothesis is that by straining the cell, we 

induce the cellular repair processes and associated biochemical 

pathways. These pathways are often targets of antibiotics (e.g. 

cell wall biosynthesis, protein synthesis, DNA transcription). 

If the antibiotic hinders those repair processes, the cell will 

die under the continued application of stress. We have dem-
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to improve the performance of the methodology, including 

using techniques such as computational modeling to enhance 
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UNSERE KOMPETENZEN
OUR COMPETENCIES
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Grundlage für den Erfolg des Fraunhofer IPT ist das Kompe-
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wir unsere Forschungsarbeit und entwickeln Produktionstech-

nologien weiter.

Wir fördern und betreiben anwendungsorientierte Forschung, 
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Unseren Kunden bieten wir eine große Vielfalt an techno-

logischen Produkten sowie individuelle Forschungs- und 

Entwicklungsdienstleistungen aus allen Bereichen der 

Produktionstechnik.

The basis of the Fraunhofer IPT’s success is the widespread 

expertise in all our departments. Here we focus on our 

research activities and the further development of production 

technologies.

We conduct applied research, implement our results in an in-

dustrial context, and provide relevant and effective consulting 
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We offer a large variety of technological products and 

individual R&D services in all areas of production technology to 

our customers.
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In der Abteilung Lasermaterialbearbeitung entwickeln und 
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Zur Herstellung geometrisch komplexer Produkte aus metalli-

schen Werkstoffen entwickeln wir Laserstrahlfügetechnologien 

und überführen sie in die industrielle Fertigung. Für die Tribo-

logie, den Formenbau oder Life Sciences Engineering stellen 
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her.
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Komplettbearbeitung komplex geformter Bauteile erlauben. 
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hochbelasteter Bauteile und Formen deutlich und vereinfacht 

die Reparatur. 

:
�����\����	
��


~�4����������������������
�5�
��#6Y���|)���


~�4����������	'
�����
���
��
�	'��(�
����
��
��

�
�

~�4����������
�����'�����9�	����

��
��H�����
�



~�4��������|)���
����
���

�	'����
�{��������8������

~�Y��������

�����{��������8��������
����
��7���������5�
�

3�������
��
��"������
�
�

~�3��������

��������������
�������
�������������� 

Werkstoffe

~��
��5��������+�������

�5�
�#���

��
����
����
����)��5�
�

Y���|)���


Kontaktj)�
����

#����6�

��?������
�/�
��

Telefon�Phone���O�<�>��O=�6><>

�������
���
��§����	���
��	�����

LASERMATERIALBEARBEITUNG
LASER MATERIAL PROCESSING  

The department for “Laser Material Processing” develops and 

validates processes that enable us to integrate laser radiation 
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We develop laser beam joining technologies to the point 

where they are suitable for the industrial manufacturing of 

geometrically complex products from metallic materials. We 

produce laser beam structured high-precision 3D-structures for 

tribology, tool and die making.of Life Sciences Engineering.
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processing technologies that enable the complete machining 

of complex-shaped components through process integra-

tion. The laser surface treatment on 5-axis-machining units 

increases the service lives of highly stressed components and 
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of tools and components 
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Die Hartfeinbearbeitung verschleißfester Bauteile aus Ingenieur-
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Bearbeitung mit bestimmter Schneide erlaubt eine wesentlich 
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Bauteilgeometrien lassen sich auf diese Weise NC-gesteuert 
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der Drehmaschine gespannt, es kann konventionell und laser-
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GmbH & Co. KG  entwickelte System erstmals der Öffentlich-
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high-performance ceramics is extraordinarily time-consuming 

and expensive. Since these materials are extremely hard, the 

only suitable grinding processes require long processing times 
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with complex geometries to be machined in an NC-system. 

This technique is based on the principle of thermal softening 
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component – located immediately in front of the blade – is 

warmed and softened by laser radiation.

Thanks to the development of a tool system that is fully inte-

grated into the tool turret of turning machines, this technique 
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time. The so-called “laser tools” are fastened in the turret of a 
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Machining can be performed conventionally and with laser 

assistance.

At the EMO Hannover trade fair, the Fraunhofer IPT presented 

the new system – jointly developed with A.  Monforts 
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turning of straight from the bar sintered silicon nitride ceramic 

and the laser-assisted cutting-off process.
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Laser metal deposition is a technique that requires the input of 

only small amounts of energy into the component, thus leav-

ing the non-targeted areas and the geometry of the workpiece 

largely unaffected. The diameter of the laser beam determines 

the maximum width of the deposition track. If a laser scanner 

guides the laser beam, this track can be widened, and it 

becomes possible to treat large surfaces even without increas-

ing the feed rate. For this purpose, a wire-shaped material is 

����������������
����������������|�}���������	��������������

���

Under the “FlexScan” project (contract number 02PK2146), 

the Fraunhofer IPT departments for “Laser material process-

ing” and “Fiber-reinforced plastics technology and laser 

systems technology” are joining the engineers from Arges 
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system for industrial manufacturing environments. The will 
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wires may serve to widen the range of usable alloys.
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The durability and the performances of engines, pumps and 

sealing systems are, to a certain extent, a function of the levels 

of mechanical stress to which they are exposed. Constant fric-

tion in particular quickly wears out the surfaces of moveable 

components in industrial environments. Lubricants can only 

slow down this process, not prevent it. 

In 2011, the Fraunhofer IPT used a range of projects to 
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has been no proven technique of applying such structures.
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geringen Energieeintrag in das Bauteil aus. Damit verbunden 
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-geometrie. Der Durchmesser des Laserstrahls bestimmt dabei 

die maximale Breite der Beschichtungsspur. Übernimmt ein 
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Auftragspur verbreitern und es können auch ohne höhere 
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die Abteilungen »Lasermaterialbearbeitung« und »Faserver-

bund- und Lasersystemtechnik« des Fraunhofer IPT gemein-
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aber nicht aufhalten. 
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Ende des Jahres 2011 startete nun am Fraunhofer IPT das 

Projekt »STOKES – Selective tribological optimisation of 
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Partnern aus Wissenschaft und Industrie Auslegungsregeln für 
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Serienfertigung weiter.
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So können die beweglichen Teile leichter aufeinander gleiten, 
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nicht nur den Verschleiß der hochbeanspruchten Komponen-

��
����
���
����5��������
������
����������
����������4�����

�

und der Energieverbrauch. 

Gemeinsam erproben die insgesamt sechs Unternehmen im 

Projekt das Laserstrahlstrukturieren anhand von realen Produk-
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hochbeanspruchten Baugruppen. Von der neuen Technologie 
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Dichtungen, sondern auch ihre Kunden aus Branchen wie 

der Automobilindustrie, dem Formenbau, der Lebensmittel-, 
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In late 2011, the Fraunhofer IPT started the project “STOKES 
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In this project, the Fraunhofer IPT and seven European part-

ners from science and industry are jointly developing design 

rules for micro-structured surfaces in hydraulic applications, 

evolving the laser-structuring technique to the point where 
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environment.

For this purpose, lasers are used to apply micro-structures on 

the moving contact surfaces of pumps and sealing systems, 

allowing the moveable parts to slide on top of each other with 

greater ease and lubricants to spread out more evenly. This 

reduces the wear of the highly stressed components while in-

creasing overall performance and cutting energy consumption. 

The six corporate project partners are subjecting the technique 

of laser-beam structuring to joint tests on real products, 

improving the surface properties of the highly-stressed assem-
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of pumps, engines and sealing systems, but also their clients 

in industries such as car manufacturing, mold making, food 

processing, power generation and the pharmaceutical and 

petrochemical industries.
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HOCHLEISTUNGSZERSPANUNG
HIGH PERFORMANCE CUTTING 
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dungsnahe Fertigungslösungen für Komponenten des 
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geometrisch anspruchsvoller Bauteile aus Superlegierungen, 
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Kontaktj)�
����

Dr.-Ing. Thomas Bergs

Telefon�%��
����O�<�>��O=�6>=�

thomas.bergs@ipt.fraunhofer.de

The ”High Performance Cutting“ department provides 

practical manufacturing solutions for components used in the 

production of turbo machines, aircraft and tools. The focus 

is on simultaneous multi-axis milling and the turning of geo-

metrically complex components made from super alloys, highly 

strengthened steels and lightweight and composite materials. 

A deep understanding of technology, expert skills in the 

operation of complex systems and a unique machine pool 

provide the basis for R&D projects in a comprehensive and 
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of processes to prototype production and the provision of 

technological advice.
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Im Jahr 2011 untersuchte das Fraunhofer IPT deshalb im 

Fraunhofer-Innovationscluster »TurPro« systematisch die 
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Durch die systematischen Untersuchungen konnten einige 
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gehenden Forschungs- und Entwicklungsarbeiten.
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es Unternehmen heute oft nur noch, sich durch radikal neue 
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die sich an die individuellen Anforderungen der Industrie 
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metriemerkmale des Bauteils im Kopf- und Umfangsbereich 
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in potential due to its high levels of heat resistance. It can, 
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the manufacturers of such engines are, unsurprisingly, eager 
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acquired any skills or experiences in this area. This is why the 

Fraunhofer IPT started in 2011 to subject the machinability 
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systematic tests as part of the Fraunhofer innovation cluster 

“TurPro”. The focus was very much on technological analyses 

of the various cutting strategies, cutting parameters, tools, 

cooling strategies and their impact on the result. This system-
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research and development activities will now try to exploit 
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applications.
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When it comes to milling complex component geometries, 

most enterprises can only gain a competitive edge by imple-

menting radically new tool technologies. Multi-axis milling 

alone, for example, is no longer able to do the job – at least 

not as long as conventional milling tools such as ball nose 

cutters, end mills and Torus cutters are used. And even the 

most innovative tool technologies must nowadays be comple-
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of the industrial client corporation. The new approach of the 

Fraunhofer IPT is based on a new, geometrically adapted tool 

technology for the simultaneous multi-axis milling process 

that mirrors the local geometries of the component in the top 

area and the peripheral surface area of the tool geometry. The 
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den Motorsport erprobt.
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Als intermetallische Legierungen weisen Titanaluminide in 

einem breiten Temperaturbereich sprödes Verhalten auf. Hier 
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auftreten – ein K.O.-Kriterium für die sicherheitskritischen 

Bauteile der Triebwerksbranche. 

Anfang 2004 startete das Fraunhofer IPT deshalb ein umfang-
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die Duplex-Schmiedelegierung TNb-V5 detailliert untersucht. 

Jedoch blieben die erhofften industriellen Projekte für die 

folgenden vier Jahre aus.
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ausschließlich auf die neue TNM-Legierung. In gleich mehreren 

Projekten der Jahre 2010 und 2011 entwickelte das Fraun-
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parabola-shaped milling tool is modelled in the CAM system. 

Suitable machining strategies generate the adapted tool paths. 

This serves to shorten the duration of the milling process 
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The suitability of the new parabola-shaped milling tool for 

injection-molding and car racing applications will be tested on 

mold inserts and structural components respectively.
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Titanium aluminides offer an excellent chance of reducing the 

weight of turbines that generate operating temperatures of 
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potential key elements of technologies for the construction 
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Titanium aluminides, however, are intermetallic alloys that may 

develop brittleness in a wide range of temperatures, causing 
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something the manufactures of aircraft engines would be 

willing to tolerate in a material for safety-critical components.

This is why the Fraunhofer IPT started a comprehensive devel-

opment programme back in 2004 (contract number MEF 662 

003) to develop a profound understanding of the processes 

involved in the simultaneous 5-axis-milling of such materials. 

Until 2006, the research focused on the fully lamellar casting 
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It was only in April 2010 that the titanium aluminide chip-
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IPT again: the department for high-performance machining 

concentrated its research activities exclusively on the new 

TNM alloy. For several projects in the years 2010 and 2011, 

the Fraunhofer IPT developed milling strategies and cooling or 

lubrication strategies for TNM machining, qualifying the ma-

chine tools and milling equipment for the processes involved. 



67

The new technological developments were then tested on the 
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In the Cluster of Excellence “Integrated Production Technology 

for High-Wage Countries” funded by the German Research 

Association (DFG), the Fraunhofer IPT and the WZL of the 

RWTH Aachen University have provided a platform for the in-

tegrated simulation of machine tool and machining processes. 

For this platform, the department for high-performance 

machining of the Fraunhofer IPT has developed a software 

that models machining processes, allowing to predict the 

process forces of complex milling applications. The same 

software is also capable of establishing the geometrical chip 

formation parameters, allowing our engineers to develop a 

more profound understanding of the processes at work and to 
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operations. The plan is to develop a software package during 

the next project stage that is capable of predicting how 

different materials will behave in machining processes. That 

will allow a further reduction of the time requirements for the 

individual process design.

In the Cluster of Excellence 21 university institutes (each lead 

by a fully tenured professor) and seven university-associated 

research institutes from material technology and productions 

technology disciplines at the RWTH Aachen University are 

jointly conducting research into the fundamental principles for 

viable production technologies and manufacturing strategies 

of the future. The partners of the Cluster of Excellence are 
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to meet the requirements of high-wage economies and their 

industrial operating sites. The main target industries for these 

research activities include car manufacturing, the aerospace in-

dustry, power generation and heavy or industrial engineering.
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Partnerschaft mit dem WZL der RWTH Aachen eine Plattform 
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lassen. Die Software ermittelt außerdem geometrische 
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An-Institute aus dem werkstoff- und produktionstechnischen 

Spektrum der RWTH Aachen gemeinsam an den Grundlagen 
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sind neben derAutomobilbranche die Luft- und Raumfahrt, die 
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CAX-TECHNOLOGIEN
CAX-TECHNOLOGIES

CAx-Technologien sind ein integraler Bestandteil jeder 
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hofer IPT NC-Datenanalysen mit anschließender Optimierung 

und berücksichtigt dabei besonders die Eigenschaften der 

individuellen Maschinen und CNC-Steuerungen.
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sowie Optikfertigung
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»CAx-Framework«
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lothar.glasmacher@ipt.fraunhofer.de

CAx technologies are an integral element of every automated 

manufacturing process chain – from product and manufactur-

ing process design via the development of analysis tools and 

simulation tools right down to the machine capability analyses 

and the manufacturing process itself. The Fraunhofer IPT 

develops comprehensive software solutions for automated 

process chains in the industrial production and repair of 
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requirements of individual clients and project partners.
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software platform that supports the development of custom-
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high-performance machining, laser surface treatment and me-
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to provide NC data analyses and to perform their subsequent 
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individual machine tools and CNC systems.
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engine components as well as  for the mould and die 

production and optics
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modules, integrated into the “CAx Framework”
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erfordern konsistente Schnittstellen und einen reibungslosen 
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sen. Auf der Basis der eigenentwickelten Softwareplattform 

»CAx-Framework« implementiert das Fraunhofer IPT 
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Ziel ist die Reduktion von Fertigungsfehlern und Ausschuss 

durch konsistente Datenübertragung und -verarbeitung. 
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Softwaremodule. Die Systemkomponenten bieten grundlegen-
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optischen und taktilen Geometriedatenerfassung. In den 
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die Software die Bearbeitungsdaten in standardisierten NC-

Zwischenformaten und konvertiert sie mit dem integrierten 
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Automated process chains for manufacturing and repair 

require consistent interfaces and a smooth, lossless data 

transmission between the processes involved. On the basis of 

the self-developed software platform “CAx-Framework”, the 

Fraunhofer IPT implements integrated production technology 

that enable the customer to establish data consistency across 

individual process chains. The objective is the elimination of 

defects in manufacturing and the reduction of noncompliance 

in quality through consistent information transfer and data 

processing. 
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software modules. The system components provide basic 

tools, methods and algorithms, enabling the user to plan a 

wide range of tool paths with accordingly adjusted process 

parameters.

The Fraunhofer IPT has developed a series of simulation-

supported CAM modules, allowing the user to plan complex 

multi-axis processes for milling, grinding, polishing, laser 

deposit welding, laser hardening, laser alloying, laser structur-

ing as well as the optical and tactile acquisition of geometrical 
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with the help of a user-friendly GUI before being subjected to 

tests in the simulation module. The software then generates 
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and converts them into all common NC formats, using the 

integrated post-processor.
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Das »CAx-Framework« bietet umfassende Schnittstellen 
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Anbindung an marktübliche CAx-Systeme.

Auf der Basis des »CAx-Frameworks« entwickelte die Abtei-
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eine kriterienbasierte Optimierung.
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replikativen Optikfertigung. Durch konsistente Datenhaltung 
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Freiformoptiken und integrierte Optikkomponenten von 
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optimiert diese hinsichtlich der dynamischen Eigenschaften der 
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Format, CATIA APT und verarbeitet diese.

The “CAx Framework” provides comprehensive interfaces for 

the integration of new CAx modules and for the creation of 

seamless links with the widely used commercial CAx systems.

Based on the “CAx Framework”, the CAx-Technologies 

department has also developed a method for the metrics-

supported evaluation of CAx process chains that is meant 
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processes.
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which is funded by the German Federal Ministry for Education 

and Research (BMBF), the Fraunhofer IPT and its industrial 

partners are currently developing a CAx software tool that will 

facilitate a reliable planning of process chains for the direct 

and replicative production of optical components. Consistent 

data management and high-precision hardware referencing 

allow the production of top-quality free-form optics and 

integrated optical components.
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ing them in consideration of the CNC equipment’s dynamic 

properties. Technical problems such as poor CAD data quality, 
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designed to combine improved surface quality and dimen-

sional accuracy with shorter manufacturing periods and more 
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with post-processors for NC formats such as Heidenhain 
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71

������
�
�
��M��	�����Q)+���������
��"��

Die maschinennahe NC-Programmanalyse kann die 
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erstellten Messprogrammen lassen sich die Abnahmebauteile 

hochgenau vermessen und Handlungsempfehlungen für 
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Die Abteilung »CAx-Technologien« initiierte das Studen-

tenprojekt »Mikrogasturbine«, in dem die Komponenten 

einer selbst entwickelten Mikrogasturbine hergestellt und 
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der Triebwerkskomponenten galt es, strömungstechnische 
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Verfahren. Das breite Themenspektrum rund um die Mikrogas-
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in enger Kooperation mit dem Institut für Strahlantriebe und 

Turboarbeitsmaschinen der RWTH Aachen, den Fachbereichen 

für Luft- und Raumfahrttechnik sowie Maschinenbau und 

Mechatronik der FH Aachen und mit dem Fraunhofer-Institut 

für Lasertechnik ILT erfolgen.
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Machine-oriented NC program analyses are used for the im-

provement of NC program quality by taking into consideration 
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process. The CAx-technologies department is also developing 
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that the geometry of these test workpieces can be determined 

after manufacturing with high levels of accuracy and that 

recommendations for both manufacturers and users of the 

equipment can be issued on the basis of the results.
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The CAx-technologies department initiated the student project 

“Micro Gas Turbine” during which the components of a 

self-developed micro gas turbine are manufactured and subse-

quently assembled. The design and manufacturing processes 

�	������

�
�������
�
����������������
��������
��|����

engineering as well as production engineering requirements. 

The research therefore concentrated on the application and 
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technologies such as high-speed milling and generative 

processes. The wide range of subjects involved in constructing 

a self-developed micro gas turbine provided the basis for many 

student papers that were drafted in close cooperation with the 

Institute for Jet Propulsion and Turbomachinery at the RWTH 

Aachen University, the departments for Aeronautics, Industrial 

Engineering and Mechatronics of the FH Aachen and the 

Fraunhofer Institute for Laser Technology ILT.
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FEINBEARBEITUNG UND OPTIK
FINE MACHINING AND OPTICS

In der Abteilung »Feinbearbeitung und Optik« entwickeln wir 
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für den Halbleiterbereich. Zu unserem Technologieportfolio 
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Entwicklungsarbeiten orientieren sich dabei an einer klaren 

Entwicklungsleitlinie mit dem Ziel, Technologien in die industri-
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Schwerpunkt bilden Machbarkeitsstudien, in denen wir die 
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ten Technologien im Kundenauftrag analysieren.
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Dr.-Ing. Olaf Dambon
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olaf.dambon@ipt.fraunhofer.de

The department for “Fine Machining and Optics” develops 

technologies for the production and processing of precision 

components such as optical lenses, precision tools and wafers 

for the semiconductor industry. Our technology portfolio 

includes ultra-precision grinding and polishing, diamond 

machining and precision molding. All development work is 

informed by the imperative of integrating the new technolo-

gies into an industrial context.

The range of activities includes basic research as well as 

component engineering and everything in between. Special 

emphasis is put on the contract development of feasibility 
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the limitations of the newly developed technologies. 
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Mit der automatisierten Schleif- und Polierbearbeitung 
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Durch die Kombination von Industrierobotern, Bearbeitungs-
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Projekten mit Industrie und Forschung rotatorische und trans-

�����������(�����	6��4)��6���
��%��������������	'��	���
�	������

"������
���
�������
��
�������
�������
������8�
�����
���-

miert und automatisiert ausgeführt werden können.

���Q96%��\����U����!/���X����������

������
��%�6$!%��+��
��

Agreement No. 246001) baut das Fraunhofer IPT eine Robo-
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ein roboterbasiertes Fertigungssystem für die Schleifbearbeitung 
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Ziel des Projekts ist es, den Ressourvenverbrauch bei der Bauteil-
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sieben weiteren Partnern an einer Wertschöpfungskette 
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anspruchsvoller Mikrooptiken aus Glas. Das Projekt behandelte 

$�6��+6��������
��
���
���������
�����������

On the basis of automatic grinding and polishing processes, we 

are developing robot-based manufacturing systems for the tool 

and die making industries, turbine manufacturers and medical 

technology than can generate surfaces in anything between 

technical and high-gloss qualities. The combination of industrial 

robots, milling spindles and special-force controlled tool holders 

with a CAx environment allows us to design interdisciplinary 

projects with partners from industry and research to develop ro-

tary and translational grinding, lapping and polishing processes 

for freeform tools and dies that can be subsequently program-

med and automatically performed.

Under the EU project “poliMATIC” (contract number FP7-NMP, 

grant agreement No. 246001), the Fraunhofer IPT is construct-

ing a robot polishing cell to automate the time-consuming 

process of manual grinding and polishing. This manufacturing 
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processes (from grinding to polishing) to obtain surface rough-

ness levels of a few nanometers. Under the project “Auto-

matic correction of forming dies” of the “Innovation Alliance 

Green Carbody Technologies – InnoCaT” (contract number 

02PO2730), the Fraunhofer IPT is developing a robot-based 

based manufacturing system for the grinding of forming 

dies that is capable of polishing the tools while aligning the 

grooves in the same direction at high and reproducible levels 

of quality. The project aims to help component manufacturers 

in cutting both their use or resources and their costs.
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In the collaborative “3DOptics” project (contract number 

02PC2011) of the German Federal Ministry of Education 

and Research (BMBF), the Fraunhofer IPT and seven partner 
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Konsortium auf Basis der gewonnenen Erkenntnisse als 

Demonstrator eine beidseitig freigeformte Mikrolinse für die 

Diodenlaserkollimation. 
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rung solcher Schichten. Hier erprobte das Fraunhofer IPT mit 

seinen Partnern im Jahr 2011 einen Prüfstand für die schnelle 
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standsorientierten Eigenforschung« (MEF) mit dem Namen 
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klassischen Bearbeitung mindestens um den Faktor 200. Die 
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Keramiken erweitert werden.

precision molding process chain from simulation and tool 

design to tool manufacturing and the replication of freeform 


��������������
������
���������	�����	�
��

���������������
-

sortium manufactured – on the basis of the knowledge it had 

acquired up to that point – a double-sided freeform micro-lens 

for diode laser collimation as a demonstrator object. 

The economic viability of precision molding is largely a 

function of long tool and die service lives – which can be sub-

stantially increased by coating the surfaces under strain. In the 

Innonet project “SpeedCoat” (contract number 16IN0700), 

the Fraunhofer IPT and eight project partners developed a 
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of such surfaces. In 2011, the Fraunhofer IPT and its partners 

designed a test station for the quick and cost-effective quali-
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development approach.
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Under the internal project on “Industrial Research for SMEs” 

that focuses on “Steel4Optics”, the Fraunhofer IPT has devel-

oped a globally unique ultrasound system with a frequency 
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steel. The system enables the production of optical molds in 

diameters of up to 75 mm with levels of surface roughness 

of 5 nm Ra and dimensional accuracies of less than 1 μm P-V. 

The service life of the diamond tool will be at least 200 times 

longer than the service lives of diamond tools in conventional 

machining systems. The technology enables the production of 

aspherical, concave and convex molds for injection molding 

that do not need to undergo the time-consuming process 

of nickel coating. It is planned to use this technology in the 
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such as ceramics.
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nehmensausgründung – die son-x GmbH – aus dem Institut 

bereits eingeleitet (www.son-x.com). Die son-x GmbH entwi-
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großen Aufwand in jede Drehmaschine intergriert werden 

können.
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Bei der Herstellung moderner LED-Lichtquellen dienen 

monokristalline Saphirwafer als Substrat. Die heute übliche 
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Endprodukte. Das Fraunhofer IPT untersuchte deshalb das 

Rotationsschleifen des hochharten Werkstoffs Saphir, um die 
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Im Mittelpunkt des EU-Projekts »ThermoGrind« (Förderkenn-

������
��%�63(+6(!Q��+��
��/
�����
��$���<�<�==�����
��

����������
�/
���������������'�������
�
����������������

��

#��������������������������
�����
������"������		��(������

	'�������
�����?�
������
���
����������
	������������

�
�
�����

und ein neues infrarot-transparentes Waferspannsystem 

(Chuck) entwickelt. Es erlaubt die Erfassung der durch den 

Wafer und das Spannsystem transmittierten infraroten 
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A Fraunhofer IPT spin-off company – called son-x GmbH – has 

already taken initial steps towards a market launch for the 

system (www.son-x.com). Son-x GmbH develops, manufactu-

res and distributes systems for ultrasound-assisted diamond 

machining. These systems have been designed for easy 

integration into any conventional turning equipment.
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The manufacturers of modern LED light sources use mono-

crystalline sapphire wafers for their substrates. Today’s most 

common process chain for the production of these wafers 
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which can cause substantial damages in deeper levels of 

the substrate. It can be very costly to compensate for these 

damages in the downstream production process, and they 
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carried out tests with the rotational grinding of extremely hard 

sapphire materials.

The determination of process variables in the immediate 
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element in the development of a stable machining process. 

This is why the EU project “ThermoGrind” (contract number 

FP7-BSG-SME, grant agreement no. 232600) focused on 

measurements of the workpiece temperature, exploiting the 

optical transparency of the sapphire material for the transmis-
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and developing a new, infrared-transparent wafer clamping 

mechanism (chuck). Under the system, the infrared radiation 

that is transmitted through the wafer and the clamping 

mechanism is measured, allowing the direct establishment of 

������
�������
����������������
�������
���������������\����

developed a temperature-based control system for the grind-

ing process capable of achieving the highest possible level of 

process stability in an industrial environment.
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PRÄZISIONS- UND SONDERMASCHINEN
PRECISION AND SPECIAL PURPOSE MACHINES
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maschinenentwicklung« erstrecken sich über die gesamte 
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es unser Ziel, hochgenaue Sondermaschinen und Kompo-
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Auslegung und Optimierung kritischer Komponenten bis hin 
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um. Die Charakterisierung bestehender Maschinen ist ein 

weiteres Schwerpunktthema in der Gruppe.
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Biotechnik. Selbst für komplexe Automatisierungsaufgaben  
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The department for “Precision and Special Purpose Machines” 

����

��������������

�
����

�����
���
��&��
�����	����������

����������������
�
���&�����������������

���	��������"��

�������������
���������������������������
������������������@����-

ments by developing engineering concepts, by designing and 
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technology or complex operating systems. The group also 
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We concentrate on the development of high-precision 

production machines for the optics industry and applications 
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and technically reliable solutions even for complex automation 

tasks. 
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dungsfeldern gefordert. Dies gilt nicht nur für sehr kleine, 

sondern auch für extrem große Bauteile, beispielsweise für 
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30 Tonnen und lateralen Abmaßen im Meterbereich. Für die 

Herstellung solcher Bauteile kommen sowohl 3-Achs- als auch 
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entwickelt im AiF-geförderten Projekt »Opti-5-Achs« Messrou-
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Messsysteme: ein Dreistrahlinterferometer der SIOS Meßtech-

nik GmbH, ein taktiles System, bestehend aus den Messsyste-

men MT-Check und R-Test von IBS Precision Engineering sowie 

ein System, bestehend aus vier Lasertracern der Etalon AG. 

Durch die Bewegungscharakterisierung des Tool Center Points 
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ander anhand eigens entwickelter mathematischer Routinen 
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in Maschinen mit einem Bearbeitungsvolumen unterhalb 
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Die Montage von Lasersystemen ist weitestgehend durch ma-
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Verfügung stehen. Das Fraunhofer IPT hat in mehreren Ent-

wicklungsprojekten ein parallekinematisches Positioniersystem 
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An increasing number of industries is demanding components 

that are capable of meeting high-precision requirements – and 

this is true not only for very small, but also for extremely large 

components such as the transmission casings of wind turbines 

that can weigh up to 30 tons and have lateral dimensions in 

the range of several meters. 3-axis and 5-axis machines are 

used for the production of such components. High quality 

components require machine tools with high levels of dimen-

sional accuracy. In the project “Opti-5-Achs” funded by the 

AiF, the Fraunhofer IPT is developing measurement routines 
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degrees of precision. These routines are based on commercial 

measuring equipment: a triple-beam interferometer from SIOS 

Meßtechnik GmbH, a tactile system featuring the metrology 

systems MT-Check and R-Test from IBS Precision Engineering 

and a system that comprises four laser tracers from Etalon AG. 
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machine tool processing chamber, any defects of the individual 

axes and errors in the alignment of the different axes can be 
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cally designed mathematical routines. The Fraunhofer IPT is 

also using the tactile technology for contract measurements in 

machines with processing volumes of up to one cubic meter. 

Large machine tools are successfully using laser tracers for 

such measurements. 
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Laser systems are largely assembled in a sequence of manual 

or, at best, semi-automatic production steps – but even this 
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automation is generally based on proprietary, self-developed 

techniques of each individual laser systems manufacturer 

that are not, therefore, available on the market as “state of 

the art technology”. The Fraunhofer IPT has conducted a 
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sich in unterschiedliche Grobpositioniereinheiten mechanisch 

und auch steuerungstechnisch integrieren. Für die Justage 

von Fast Axis Collimation Lenses (FAC) hat das Fraunhofer IPT 

den Commander6 in eine Montageanlage, die »MicRohCell 

compact« der Rohwedder Micro Assembly GmbH, integriert. 
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Bildverarbeitung und Algorithmik und für das Dosieren von 
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für Machbarkeitsanalysen, kundenindividuelle Adaptionen und 
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Kateraktoperationen. Das Fraunhofer IPT hat eine durchgehen-

de Auslegungskette für Ultraschallschwinger entwickelt und 
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stimmung simulationsrelevanter Materialdaten ebenso wie die 

FEM-Simulation mit Optimierungsroutinen, der Aufbau und 

die Charakterisierung von Schwingern mittels Laservibrometrie 
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das Fraunhofer IPT die Berechnungsmethodik auf komplexere 

Geometrien und Mehrschwingersysteme. 

range of development projects to design a parallel-kinematic 

positioning system called Commander6 which features six 

degrees of freedom for the ultra-precision positioning of 

micro-optics. The system can be integrated into the mechanics 

and cybernetics of a range of rough positioning units. For the 

purpose of aligning Fast Axis Collimation Lenses (FAC), the 

Fraunhofer IPT integrated the Commander6 into an assembly 

plant of Rohwedder Micro Assembly GmbH, the “MicRohCell 

compact”. The Fraunhofer IPT designed the component supply 

mechanism, the active alignment function which is based on 

imaging applications and algorithms and the glue dosage 
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and for the transfer to the client. 
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of industrial processes: its many applications include the 

ultrasound-assisted machining of ceramics, ultrasound-
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steel and medical interventions such a cataract operations. The 

Fraunhofer IPT has developed an integrated design chain for 

ultrasonic oscillators and is using this chain for the develop-

ment of innovative ideas including the determination of 

simulation-relevant material data, FEM-simulations with opti-
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oscillators through laser vibrometry and process engineering. 

Currently, the Fraunhofer IPT is extending the application of 

its calculation techniques to more complex geometries and 

multiple-oscillator circuits. 
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einem linearen, eisenlosen Direktantrieb und einer Maschinen-
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Systeme sind wenig bekannt. Das Fraunhofer IPT untersucht 

deshalb systematisch an einem eigens entwickelten Prüfstand 
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als Gesamtheit, um passende Systemarchitekturen für die 
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Modern drive systems in machine tools for ultra-precision 

applications commonly feature an optical path measurement 
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a machine control system. A wide range of components with 

different technical data is commercially available, but there 

is little general understanding of the actual requirements for 

each individual component, and little is known about the 

compatibility as well as the advantages and drawbacks of 

integrated systems. The Fraunhofer IPT therefore subjects 

individual components and integrated systems to systematic 

performance tests, using a dedicated, self-developed test sta-

tion to design suitable systems architectures for each required 
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FASERVERBUND- UND LASERSYSTEM- 
TECHNIK
FIBER-REINFORCED PLASTICS AND  
LASER SYSTEM TECHNOLOGY

Die Abteilung »Faserverbund- und Lasersystemtechnik« des 

Fraunhofer IPT bedient die wachsende industrielle Nachfrage 

nach automatisierten Produktionsverfahren und -systemen 
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duro- oder thermoplastischen Faserverbundkunststoffen (FVK). 

Die Forschungs-, Entwicklungs- und Dienstleistungsarbeiten 

umfassen sowohl die Auslegung von FVK-Bauteilen als auch 

die prototypische Bauteilfertigung. Darüber hinaus entwickelt 

das Fraunhofer IPT Produktionsanlagen für das laserunter-
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die Entwicklung von Sondermaschinen mit integrierter 

Lasersystemtechnik für die maschinenintegrierte kombinierte 

Zerspanung und Lasermaterialbearbeitung sowie die laser-
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Tapelegen und -wickeln thermoplastischer FVK-Prepregs
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Bearbeitung (Zerspanung, Umformen, Scherschneiden)

Kontaktj)�
����

Dr.-Ing. Michael Emonts

Telefon�%��
����O�<�>��O=�6>�=

michael.emonts@ipt.fraunhofer.de

The department for “Fiber-Reinforced Plastics and Laser Sys-

tem Technology” of the Fraunhofer IPT is developing products 

for the growing number of industrial companies that are 

interested in automatic production technologies and systems 

for the manufacturing of lightweight components made from 
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The research and development services include the design of 

FRP components as well as the production of prototypes. 

The Fraunhofer IPT is also developing production facilities for 

laser-assisted tape laying and tape winding processes as well 
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pultrusion for applications in medical technology and develops 

new gripper systems to allow the reproducible handling of 
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system technology, combining machining and laser material 

machining as well as laser-assisted processing in a single 

facility.
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tape laying and tape winding operations
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and medical technology
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equipment
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processing (milling, turning, forming, shearing)
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Geothermie, in der Chemie- und Lebensmittelindustrie oder 
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etablieren. 

Im BMBF-geförderten KMU-innovativ-Projekt »GreenGlass-
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Fraunhofer IPT ein neues Tapelege-Verfahren und -System, das 

erstmals die automatisierte Produktion von Wickelbauteilen 
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instrumente
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tomographie (MRT) kann hochaufgelöste Aufnahmen von 

Weichgewebe in beliebigen Schnittebenen des menschlichen 
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metallische Operationsinstrumente wie Punktionsnadeln,  
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relatively – inexpensive and commercially distributed GFRP 
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used, for example in the construction of power stations and 

industrial facilities, in water treatment, cooling water systems, 

the exploitation of geothermal energies, chemical engineering, 

food processing and the oil industry. The current techniques of 

choice for the production of these GFRP components mainly 

involve the processing of duroplastic matrix systems such as 

epoxide resin. 

In the SME innovation project “GreenGlassFiber” (contract 

number 01LY1107A) funded by the German Federal Ministry 

for Education and Research (BMBF), the Fraunhofer IPT is 

developing a new tape laying technique and system. It will, for 
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���������������������Y2 laser-assisted produc-

tion of wound components made from non-dyed, continuous 
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the need for the time-consuming, energy-intensive, costly and 

ecologically damaging through the generation of emissions 

autoclave curing processes.
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Surgeons who conduct minimally invasive interventions rely 

almost completely on the external imaging technique of their 

system. Of all the available techniques, Magnetic Resonance 

Imaging (MRI) is the only one that can deliver high-resolution 

images of soft tissues for virtually any cross-section in the  

human body. Surgeons who use this imaging technique 

must use MRI-compatible, non-metallic instruments such as 

puncture needles, guide wires and catheters that are made 

	�����������������������������
��������������
�
�����
�



82

� ' ! � $ Y � $ @ : Q � + � : Q � � \ ' ! � $ ! ] ! � � � � � ) # Q � =

� � @ � $ + $ � � Q � � $ ) � � � � \ ' ! � � ) ! � ' Q � � \ ' ! � $ � ! ] ! � � � � � � ) # Q � \ � , ]

den hohen Anforderungen an die mechanischen Eigenschaften 

gerecht werden. Zur Herstellung der Instrumente entwickelte 

das Fraunhofer IPT eine miniaturisierte Variante des Pultrusions-
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einem Durchmesser unter 500 μm im kontinuierlichen Verfahren 
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projekt »Multifunctional lmage Guided lnterventions« (För-
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Cluster »Medtec in.nrw« eingegliedert ist. Das Fraunhofer 

IPT ist hier mit der Verfahrens- und Systementwicklung für 

das Mikro-Pullwinding eingebunden. Ziel ist die Herstellung 
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mit axial variabel einstellbaren mechanischen Eigenschaften. 
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Kombination der Mikro-Pultrusion mit dem Mikro-Winding 

gelingen. Die Produkte können anschließend sowohl in der 

Röntgendurchleuchtung, der Ultraschallbildgebung und im 
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Hochleistungswerkstoffe wie Nickelbasislegierungen oder 

technische Keramiken können wegen herausragender 

�����
�������Q�
�
����	��
���������)��
�
�����

�����)
���

bearbeitet werden. Das Fraunhofer IPT hat einen neuen 
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vor dem Schneideneingriff auf das Werkstück trifft und es 
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guarantee artefact-free MRI imaging while meeting the 

mechanical requirements. 

For the purpose of manufacturing such instruments, the 
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pultrusion technique, implementing the technology in such 

a way that it can also be applied for the production of large 
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with diameters in the sub-500 μm range for applications in 

medical technology and metrology. 

As part of the program “Regional Competitiveness and 

Employment (EFRE)”, the NRW-Bank supports the research 

project “Multifunctional lmage Guided lnterventions” 
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medical technology cluster “Medtec in.nrw”. The Fraunhofer 

IPT contributes research into the development of micro-

pullwinding processes and systems, aiming to produce 
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500 μm and axially variable, adjustable mechanical properties 

in a continuous manufacturing process by combining micro-

pultrusion and micro-winding. The products are intended for 
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Due to their mechanical properties, high-performance materi-

als such as nickel-based alloys and technical ceramics are 

largely unsuitable for milling. The Fraunhofer IPT, however, has 

now developed a new approach where laser beams are guided 

by jointly rotating optical components through spindle and 

tool to the exact spot of the workpiece that lies immediately 

in  front of the cutter. The laser beam preheats the material, 

reducing the process forces – even without cooling lubricants 
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moval rates, higher surface qualities and a 60 percent increase 

in the average tool life.
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integrierter Optik entwickelt. Im Projekt »HybMan« (Förder-
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entwickelt das Fraunhofer IPT eine kombinierte Bearbeitung 

����������
�����'��������)��
��
��4�����������������
�

�������������

�����	������3���������������
�����
�Y���6

|)���
��
�
����	��
��

\����	
�����X�����@����M����6���	
���
����� 

!����
����	3���


#�������
��	����%���������
�{��	����
�����������
�����'����
�

(��
��
�	'������3����5���������

��������
��������*�#�����

��������
�����������
��"������		�
�	����
�

����3�����������

������������
��
�3������
��
�
�
���

����������{��	����
�-


��
��
����������	'������	�����!���������
������������)����

�����������������
��3����(�������
����
�����������������

+�������
����
���������
��������(��
�����������	�
������ 

>==�%����
���(���
������
�
�����
����}�����
���?�
��
@�����)-

ten, auch können geometrisch komplexere Bauteile hergestellt 
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Blechdicke einbringen.

Das Fraunhofer IPT hat nun ein modular in Pressensystemen 
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entwickelt. Ein hybrides Schwingungsentkopplungssystem 

erlaubt weltweit erstmals die Integration hochdynamischer 
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Scannersystems mit den geringen Kosten einer Serienfertigung 
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It is the objective of the “TooLAM” project (contract number 

16INE033) funded by the German Federal Ministry of Econom-

ics and Technology (BMWi) to take the technology of laser-

assisted milling into industrial environments. For this purpose, 

a modular and scalable tool system with integrated optics is 

currently in development. As part of the “HybMan” project 

funded by the Volkswagen Foundation (contract number 
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featuring laser-assisted milling and laser-beam polishing for 
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surface properties. 
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The Fraunhofer IPT has further developed its own laser-assisted 

punching system for sheet metal processing. By locally 

softening the sheet for short periods of time, the limitations of 

the process can be pushed back, especially for high-strength 

materials such as spring steel. The area of smoothly cut mate-

rial in shear cutting increases by nearly 100 percent using the 

same blade clearance, guaranteeing high-quality edges and 

also making it possible to produce components with complex 

geometries. The drawing ratio increases by 100 percent, the 
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strength spring steels can be embossed to levels that reach 

down as deep as 50 percent of their total strength.

The Fraunhofer IPT has now developed a “hy-PRESS” system 

for high volume production environments that can be used 

modularly in press systems. A hybrid vibration decoupling 
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highly dynamic scanners to be integrated into progressive 

tools, enabling the engineers to irradiate the material directly 

in the progressive tool, for example in eccentric presses. The 
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scanner system with the low costs of large series production 

environments that feature progressive tools. 
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PRODUKTIONSMESSTECHNIK
PRODUCTION METROLOGY

Die Abteilung »Produktionsmesstechnik« des Fraunhofer IPT 
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sowohl für die Automobilindustrie, den Maschinen- und 

Anlagenbau oder die Luftfahrtindustrie als auch für die Optik, 
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anbietern optimieren und weiterentwickeln. Im Fokus unserer 

/������
������������
��������������

�5�
�%�������
��

 

:
�����\����	
��


~�!����6��
��$�
��������
��

– Messverfahren und Algorithmen für die Interferometrie

– Optikdesign und Simulation optischer Systeme
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Funktionselemente 
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– Miniaturisierung von Messsystemen
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– Aufbau von LWL-Verbindungen und Sonden mit indivi-

dueller Strahlform und Austrittsrichtung sowie Montage 

mikro-optischer Bauelemente
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– Integration von Messtechnik in Produktionsanlagen 
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Dr.-Ing. Stephan Bichmann
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stephan.bichmann@ipt.fraunhofer.de

The department for “Production Metrology” of the Fraunhofer 

IPT is working on all issues of in-process metrology and quality 

management that are relevant for manufacturing industry. 

We develop solutions for the automotive industry, mechanical 

engineering industry as well as the aviation, optical, medical 

and biotechnology industries. The Institute is equipped with 

a comprehensive range of modern state-of-the-art measuring 

systems which are – apart from being used for contract 
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cooperation with our partners and leading providers of metrol-

ogy equipment. The ultimate aim of our work is to make 

processes suitable for industrial manufacturing environments. 
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– Measuring techniques and algorithms for interferometry

– Optical design and simulation of optical systems
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tion of functional surfaces as well as functional elements  

in optical systems
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– Measuring and analysis stations for medical technology 

and biotechnology
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assembly of micro-optical components
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– Integration of measuring equipment into manufacturing 

facilities 
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Die Auslegung und Optimierung optischer Systeme, etwa 

von Abbildungs- und Strahlformungsoptiken, sind im 
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Erfahrungen, sondern vor allem auch einen genauen Blick auf 

wirtschaftliche Faktoren. In der Entwicklung optischer Systeme 
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optischen Elemente, ihrer Beschichtungen und mechanischen 

Aufnahmen als auch das optimale Zusammenspiel der Kom-

��
�
��
�������������
�������
�����
������
����������	������

����������#���

������������
�

Das Fraunhofer IPT analysiert und optimiert optische Systeme 
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auch das Optikdesign für Neuentwicklungen, die auf Kun-

denwunsch produktionstechnische, messtechnische und wirt-

schaftliche Randbedingungen berücksichtigen. Wir analysieren 
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Das Leistungsspektrum des Fraunhofer IPT erstreckt sich dabei 

auf die folgenden Gebiete:
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ing optics and beam-shaping optics are indispensable stages 

of any development process. Both require not only a profound 

understanding of the physical processes involved as well as 

many years of experience, but also – and above all – a sound 

grasp of the underlying economic factors. Any development 

of optical systems must include an assessment of the optical 

elements in terms of their performance, of their coatings, 

of their supporting structures and of the way in which all of 

these components are interlinked in order to ensure that the 

ultimate result represents the technologically and economically 

best possible solution.
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on behalf of its clients and project partners, also designing 

optics for newly developed solutions that – at the clients’ 

request – need to take into account conditions such as existing 

production and metrological equipment and economic factors. 
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software) is used to perform computer-assisted analyses, to 
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systems in scattered light and tolerance analyses, for example 

in optical measuring devices, illumination optics and beam-

shaping optics. For cases in which the commercial software 

can no longer deliver viable results, the Fraunhofer IPT 

develops its own solutions.
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Komplexe optische Freiformoptiken sind für viele Anwendun-
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ermöglichen beispielsweise die Minimierung der Aberrationen 
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Gewicht, etwa in Anwendungen wie Head-up-Displays, Scan-
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Nicht nur die eigentliche Messtechnik, sondern gerade auch 

die Messdatenauswertung ist hier von großer Bedeutung. Im 
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Fertigung durch Formenbau und Abformung.
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Gefertigte oder montierte Bauteile mit den passenden Mess-
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individuelle Messsysteme oder Prüfvorrichtungen, die nicht 

���!��������)���������
�������������
�(�
����
�������

�
�

�
������
�����������
�������������
���������������	��������
��

produktionstechnische Randbedingungen erfüllen.

Die Abteilung »Produktionsmesstechnik« des Fraunhofer 

IPT entwickelt im Kundenauftrag individuelle Mess- und 
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miniaturisierten Messsystemen dienen Lichtwellenleiter, die das 

erforderliche Licht exakt an die richtige Stelle führen. Indem 
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Complex freeform optics are much in demand by applications 

in medical technology, consumer electronics, car manufactur-

ing and lighting: they make it possible, for example, to 

decrease the aberrations of optical systems and the number 

of components, reducing spatial requirements and weight 

of head-up displays, scanner optics and telescopes. The 

production of these precision optics requires quality assurance 

operations that are up to the task: not only in terms of the 

measuring equipment but also in terms of the data processing 

techniques that are used. Under the “OptoLign” project 

(contract number 150916), the Fraunhofer IPT is developing 

methods for a better alignment of measuring data and target 

data, with a view of ultimately performing comprehensive 

actual-target comparisons for entire optical freeform surfaces. 
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tive manufacturing processes through mould and die making.
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All quality control systems must feature measuring devices 

capable of establishing the exact dimensions of manufactured 

or assembled components. Some of these tasks, however, 
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On behalf of its clients, the department for “Production Me-
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and sensor systems that allow the high-precision monitoring 

�
�����������������
��	�
������������
�����
�@����������6

optical waveguides, capable of guiding the light to the exact 
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measuring systems. Since the waveguides transmit the 
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sie die Messsignale optisch übertragen, lassen sich robuste 
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gegenüber elektromagnetischen Störungen und erlauben 

so Messungen mit Genauigkeiten im Nanometerbereich. 

Weitere Vorteile lichtwellenleiterbasierter Sensoren sind ihre 
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von Chemikalien.
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entwickelt und fertigt das Fraunhofer IPT auch Temperatur-, 

Druck- und Spektroskopiesonden, die bereits erfolgreich in 

endoskopische Systeme integriert wurden. Das Fraunhofer IPT 

entwickelt, fertig und montiert die Sensoren, integriert sie in 
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und das opto-mechanische Design individueller Messsonden.
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wachungsmesstechnik, bieten entscheidende Vorteile gegen-

über konventionellen messtechnischen Lösungen: Sie punkten 
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Messtechnik GmbH ein neues faseroptisches Messsystem mit 

einer Messunsicherheit von wenigen Mikrometern und einem 
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measuring signals optically, robust sensor designs can be 

developed. These sensors are not sensitive to electromagnetic 

interference and allow accurate measurements in the nano-

meter dimension. Fiber-based sensors are also stable over 

long periods of time and resistant against many aggressive 

chemicals.

In addition to sensors for geometrical measurements, the 

Fraunhofer IPT is also designing and developing probes to 

measure temperatures, to establish pressure levels and for 

spectroscopy applications – many of these probes have already 

been successfully integrated into endoscopy systems. The 

Fraunhofer IPT develops, produces and assembles the sensors 

before integrating them into machines and metrology equip-

ment. It also constructs and develops the opto-mechanical 

design of individual measuring probes.
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Optical waveguides are superior to conventional measuring 

equipment in production monitoring facilities: they are more 
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that, they are also resistant to interference from electromag-
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monitoring and quality assurance in industrial environments 

– or to provide techniques that render such monitoring and 
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measuring system that features measurement uncertainties of 

a few micrometers and a measuring range of more than one 

millimeter. By using sophisticated modern camera systems, 
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PRODUKTIONSQUALITÄT
PRODUCTION QUALITY

Q�
��
����
��%���������
��	�����	�������	����
���%����������
��

�
��������
���#�		���
�����

�������������
������
�"�����-

������Q�
����
������/�	
��������������)����
�
���
����������

���������������%������������
��������������
�����������(�����-

������
��H�5���)���
�����5�
�%�������
����
��)��������
��#���

�	����
���/
��
��

�����������
�
�!������
��"������
���

{��	����
��
������
���
��
����������������
�5�
�!�
�����

Organisation und Technik sind dabei entscheidend.
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– Aufbau integrierter Managementsysteme
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– Aufbau und Verbesserung von Energiemanagementsystemen
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– Green Quality – Integrierte ökonomische und ökologische 

3������

��4�/��4���

~�7�������
�
���
�

&�+�������

�5�
�7�������
�
���
��������
�����3��
���� 

DIN ISO 3100
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– Projektorientiertes Risikomanagement
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ETA oder DRBFM
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Dipl.-Ing. Dipl.-Wirt. Ing. Christoph Hammers
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christoph.hammers@ipt.fraunhofer.de
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make companies stand out from their business rivals in the 

tough climate of global competition: they are their “unique 

selling points“. It is the job of quality management to deliver 

robust processes for industrial environments as well as safe 

and reliable products. The key component in the quality 
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methods, tools, procedures and technologies to qualify the 
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workforce.

We shape production quality, researching and developing 

high-performance tools and processes to manufacture safe 

and reliable products with high levels of both economic and 
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– Process management in production and administration

– Development of integrated management systems
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– Green Quality – Integrated assessment on the basis of 
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– Design of risk management systems in compliance with 
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– Development of risk assessment techniques

&�%��\���6���������������
�
���
���������

– Completion of risk analyses through FMEA, FTA, ETA, 

DRBFM and other techniques
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The introduction of energy management systems has a 
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systems provide the structures and conditions required for a 

responsible use of valuable energy resources. The Fraunhofer 

IPT is therefore developing systematic processes as part of 

the AiF-sponsored “EmSi” project (contract number 17052N) 

that are intended to enable manufacturing corporations 
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systems and eventually – on their strength – to acquire an ISO 
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structural and commercial improvements can frequently cut 

the annual energy costs by at least 15 to 20 percent. 
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Manufacturing corporations are obliged – through laws and 

standards such as EN ISO 14971, MPG and FDA – to deliver 

safe products to their customers, while their own wish to 

provide a safe working environment will make them introduce 
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nical risk management systems have the task of implementing 
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They face the challenge of subjecting complex product and 

new manufacturing techniques to such risk management pro-

cedures. Existing analytic tools are often no longer adequate 

for the task of delivering truly comprehensive risk assessments. 

Through the practical application of tried and tested preven-

tive quality management tools and techniques (such as 

FMEA, FTA and DRBFM) as well as the development of new 

technology risk management approaches, the Fraunhofer IPT 
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large corporations – in a wide range of bilateral projects. 
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Die Einführung eines Energiemanagementsystems ist 

direkt erfolgswirksam, denn es schafft die Strukturen und 
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entwickelt deshalb im AiF-geförderten Projekt »EmSi« (Förder-
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und Standards, beispielsweise die EN ISO 14971, MPG und 
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nach einer sicheren Arbeitsumgebung veranlasst viele von 
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ments. Eine große Herausforderung bietet dabei nicht nur 
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umfassenden Risikobetrachtung alleine sind hier nicht mehr 

ausreichend. 
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FTA und DRBFM sowie die Entwicklung neuer Methoden des 
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The AiF project “SysRisk” (contract number 16745N) has been 

designed to develop systemic structures that deliver an inte-

grated and targeted risk management approach. “Systemic” 

means that the individual risks of any given corporation are 

not assessed in isolation but simultaneously from the perspec-

tives of the client or customer, the executive management 
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techniques and tools must be developed that allow a differen-

tiated and multi-dimensional assessment of technological and 
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Both of these research projects receive funds from the German 

Federal Ministry for the Economy and Technology (BMWi) 

through the Federation of Industrial Research Associations 

“Otto von Guericke” e.V. (AiF) .
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In a joint study, the Fraunhofer IPT and P3 Ingenieurgesell-
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ment in German enterprises. For the purpose of the study 

called “Technical Risk Management”, the Fraunhofer IPT and 

P3 asked German manufacturing corporations from a wide 

range of industries (industrial engineering and mechanical 

engineering, the automotive and aerospace industries, electri-

cal engineering, medical technology and food manufacturing) 

in late 2010 what importance risk management systems had 

for them and which risk management techniques they applied. 
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The study demonstrated that German manufacturing 
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of preventive risk management systems, mainly because 

they misunderstood the essence of risk management: most 

companies were not using risk management systems to 

prevent errors but to correct them after they had already oc-

curred, in effect conducting a crisis management rather than 
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chen 16745N) ist ein systemisches Risikomanagement, das 
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bedeutet dabei, dass die Risiken eines Unternehmens nicht 
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Sicht des Kunden oder Anwenders, der Unternehmensführung 
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Beide Forschungsprojekte wurden aus Haushaltsmitteln des 

Bundesministeriums für Wirtschaft und Technologie (BMWi) 

über die Arbeitsgemeinschaft industrieller Forschungsvereini-

gungen »Otto von Guericke« e.V. (AiF) gefördert.
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Das Fraunhofer IPT und die P3 Ingenieurgesellschaft mbH 

haben in einer gemeinsamen Studie den Stand des Risiko-

managements in deutschen Unternehmen untersucht. Für 

die Studie mit dem Titel »Technisches Risikomanagement« 
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deutsche Unternehmen aus den Bereichen Maschinen- und 

Anlagenbau, Automobilindustrie, Luft- und Raumfahrt-
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telindustrie, welchen Stellenwert Risikomanagementsysteme 
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der Studie teilgenommen.
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darin, dass viele Unternehmen ihr Risikomanagement falsch 
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a risk management operation. The study mainly demonstrated 

existing uncertainties of how to deal with risks. More than two 

thirds of the participants are convinced that their risk manage-

ment system has a positive impact on the corporate business. 

At the same time, two thirds also believe that their company 

is failing to implement the risk management system properly. 

Most of the companies that were surveyed say that they 

were predominantly using Failure Mode and Effects Analyses 
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Fraunhofer IPT, the results of the study show that additional 

techniques are required to simplify the analytical process and 

����
�������������
������	������������
�
���
�����������

/�������������������
������
���������������������������

������������������

������
��5����������������
�������5�����

a more comprehensive understanding of risks and a more 

sophisticated risk culture.

  

treten sind. Sie betreiben also allenfalls Krisenmanagement.

Die Studie offenbart vor allem Unsicherheiten im Umgang 
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glauben aber auch, dass es in ihrem Unternehmen nicht richtig 
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weitere Methoden notwendig sind, die den Aufwand redu-
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beitragen.
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Vermeidung von Produktionsplanungs- oder Produktfehlern
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Reaktion auf Fehler in der Produktion

Zum Lernen aus Fehlern und Felddaten

Sonstiges
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TECHNOLOGIEMANAGEMENT
TECHNOLOGY MANAGEMENT
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entscheidet immer öfter über den wirtschaftlichen Erfolg. 

Daher ist ein durchdachtes Technologiemanagement heute 

kein Luxus mehr, sondern eine Notwendigkeit. Wer eine 

erfolgreiche Wettbewerbsposition aufbauen und halten 

will, muss seine Technologien kundenorientiert entwickeln, 
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Hier gilt es Produkt-, Produktions- und Materialtechnologien 
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turiertes Technologiemanagement ermöglicht es, die eigenen 
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Ziel ist ein professionelles Technologiemanagement, mit dem 
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erweiterung
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Kontaktj)�
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Dipl.-Ing. Dipl.-Wirt. Ing. Markus Wellensiek

Telefon�%��
����O�<�>��O=�6>>�

markus.wellensiek@ipt.fraunhofer.de

The ability to implement technological change rapidly and de-

cisively is a vital condition for economic success – today more 

than ever. This is why a sophisticated technology management 

is no longer a luxury but a necessity in today’s ultracompetitive 

business environment. Anybody who wants to obtain and 

maintain a successful market position, will need to adapt 

the processes of developing, implementing and of eventually 

replacing his technologies to the changing requirements of his 

clients and customers.

For this purpose, product, production and material technolo-

gies must be viewed and treated as an integrated whole. Only 

a structured technology management will allow companies 

to successfully adapt their technological skills to customer 

requirements, to pick the right technologies in which to invest 

for further research and to develop and cultivate their unique 

selling propositions.

Professional technology management operations enable com-

panies to identify the right technologies at an early stage, to 

use these technologies correctly and to replace technologies in 

time that are either obsolete or no longer economically viable.
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restructuring
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im Technologiemanagement durch. Nach einer weltweiten 

Befragung von rund 300 Unternehmen, persönlichen Tele-

foninterviews und Vor-Ort-Besuchen bei den erfolgreichsten 
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management vor der Fachpresse als »Successful Practice in 
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Group, Nokia Siemens Networks und die Schott AG. Gerade 

der intensive Erfahrungsaustausch mit den fünf erfolgreichs-

ten Unternehmen vor Ort ermöglichte es den Partnern, 
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Um die erfolgreiche Zusammenarbeit aus dem Konsortial-
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GmbH, die Bayer CropScience AG, die Daimler AG, die 

Gieseke & Devrient GmbH, die Grünenthal GmbH, die Miele 

& Cie. KG und das Fraunhofer IPT einen Arbeitskreis, in dem 
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für das Jahr 2012 wurden die Technologiestrategie und Open 

Innovation festgelegt. Die Mitglieder der Community tauschen 
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Treffen über ihre Erfahrungen im Technologiemanagement aus 

und erarbeiten Lösungen für bestehende Fragen. Die Com-

munity bietet den Technologiemanagern damit ein Forum, 
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For the third time, the Fraunhofer IPT and an industrial 
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ducted a joint benchmarking exercise to identify best 

practice approaches in technology management. Following a 

global survey among approximately 300 companies, phone 

interviews and personal visits of selected operating sites, the 
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conference in front of representatives from the trade press: 

�!�#��������
��+�����#����������������
��#�)}�������

Group, Nokia Siemens Networks and Schott AG. The partners 

welcomed the opportunities of exchanging views and experi-
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themselves on site with the successful strategies – not least 
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their own systems.
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With the intention of continuing their successful cooperation 

from the benchmarking project in a new context, 3M Deutsch-

land GmbH, Bayer CropScience AG, Daimler AG, Gieseke & 

Devrient GmbH, Grünenthal GmbH, Miele & Cie. KG and the 

Fraunhofer IPT have established a working group to discuss 

current and future developments in technology management. 

The subject for the 2012 roundtable discussions will be 

“Technology Strategy” and “Open Innovation”. The members 

of the community will meet regularly under the chairmanship 

of the Fraunhofer IPT to exchange experiences in technology 

management and to develop solutions for the issues of the 

day, providing technology managers with a forum to discuss 

the risks and opportunities of new developments and enabling 

them to learn from best practices that have been applied 

elsewhere. 
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Viele Unternehmen sehen den Einkauf nach wie vor als reine 
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denen die technologischen Anforderungen an die beschafften 

Waren stetig wachsen und Lieferketten komplexer werden, 
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fen, wenn der Einkauf eine strategische Querschnittsfunktion 

einnimmt. Im Zusammenspiel mit anderen Unternehmens-

funktionen wie Produktion, Vertrieb und Entwicklung eröffnen 
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verknüpfen.
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Dipl.-Ing. Dipl.-Wirt. Ing. Markus Wellensiek

Telefon�%��
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markus.wellensiek@ipt.fraunhofer.de

In the eyes of many enterprises, purchasing is a mere support-

ing function, its main purpose being the processing of orders. 

In an era, however, when the procured products are subject 

to ever more ambitious technological requirements and inte-

grated into supply chains of increasing complexity, purchasing 

is in fact of strategic importance, even if this importance is not 

�����������
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The potentials of effective purchasing can only be fully 

exploited when it is assigned a strategic role. In interaction 

with other corporate functions such as Production, Sales 
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enhance the value of the enterprise.

For this purpose, it is important to actively manage business 

relationships with supliers and to maintain cooperative rela-

tionships with certain key suppliers. The objective is to acquire 

strategic suppliers whose own success is closely linked with 

the success of the company that purchases its goods. 
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Aufgrund kontinuierlich steigender Rohstoffpreise gewinnen 
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Produkte an Bedeutung. Um den branchenübergreifenden 
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nur durch Substitution des hochpreisigen Materials, sondern 

ebenso durch konstruktive Maßnahmen oder alternative 
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mern aus allen relevanten Fachbereichen des Unternehmens 
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Detaillierte Analysen und die Diskussion bereits bestehender 
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kreativen und innovativen Problemlösung, um gemeinsam 
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bietet sich nicht nur eine Materialsubstitution an, sondern 

auch konstruktive Umgestaltungen oder vollkommen neue 
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werden.
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In the wake of the continuous rise of raw material prices, 

material costs are gaining in relative importance, particularly 

for the manufacturers of resource-intensive products. Opti-
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manufacturers want to develop adequate responses to the 

cross-industry challenges they are facing and continue to sup-

ply the market with competitive products. It may (sometimes) 

be possible to replace the expensive material with a cheaper 

one, of course, but constructive measures and alternative 

approaches can also help to develop cost-cutting potentials. 

The group for Technology Purchasing at the Fraunhofer IPT 

can help enterprises to design the right techniques for the 
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potentials.

The Fraunhofer IPT conducts creativity workshops with partici-

pants from all relevant departments of the enterprise, helping 

them to identify the most promising approaches for material 
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existing approaches ensure that everybody in the enterprise 

shares the same understanding of the underlying issues and 

is »on board« for the joint development of a solution. The 

Fraunhofer IPT applies various models of designing creative 

and innovative problem resolution strategies, developing alter-

native ideas in close cooperation with the client. The substitu-

tion of existing materials is just one of the possible solutions, 

in addition to constructive restructuring and the development 

of new principles or new product concepts. The participants 

of the workshop will in the end assess the proposed solutions 
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certain objectives, the next steps can then be agreed.
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Im Auftrag eines Kunden der Automobilindustrie untersuchte 

das Fraunhofer IPT gemeinsam mit dem WZL der RWTH 

Aachen das Investitionsvolumen einer neu geplanten Produkti-
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des Kunden überstiegen die Investitionskosten der neuen 
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In einem ersten Schritt wurden gemeinsam die größten Kosten 

im Investitionsvolumen der neuen Produktionsanlage erfasst 
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keitsprüfungen statt. Detaillierte Kostenkalkulationen wurden 

in Workshops mit den Fachabteilungen und Lieferanten des 

Unternehmens abgestimmt. Aus den Ergebnissen konnte das 

Projektteam von Fraunhofer IPT und WZL konkrete Umset-
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Einhaltung der Zielkosten leisten.
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Benchmarking-Projekte startete das Fraunhofer IPT 2011 
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besten Einkaufsabteilungen in Europa. Ziel des Projekts ist es, 

gemeinsam mit einem Industriekonsortium aktuelle Fragen 
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die Unternehmen mit den erfolgreichsten Vorgehensweisen 
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On behalf of a client from the automotive industry, the Fraun-

hofer IPT and the WZL of the RWTH Aachen University were 

looking for cost-cutting potentials in the investment budget 

of a new production facility. According to the client’s own 

calculations, the investment budget had exceeded the target 
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to identify cost-cutting possibilities, to assess the options in 
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them, all within very tight deadlines. 

As an initial step, the largest cost factors in the budget of the 
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analysis provided by Fraunhofer IPT and WZL included cost 
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technical feasibility studies. Detailed cost calculations were 

agreed in joint workshops with the client’s departments and 

suppliers. The Fraunhofer IPT and WZL project team could 

then develop a concrete implementation schedule and help 

the client to meet his original capital expenditure target.
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Following the excellent results of previous benchmarking 

projects, the Fraunhofer IPT has started its fourth large-scale 

comparative analysis of Europe’s most successful purchasing 

departments. The project is designed to subject all current 

issues and challenges in purchasing to the analyses of an 

industrial consortium and to identify the companies with 
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companies will receive awards for their “Successful Practices in 

Purchasing 2012” during the project’s closing conference. 
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suche bei den »Successful-Practice-Unternehmen«. Das erste 

Treffen der Partner im September 2011 bildete den Auftakt. 

Hier stimmten sie die Projektschwerpunkte ab und legen fest, 

welche Themen ihnen in der anschließenden Untersuchung 

besonders wichtig sind. Auf dieser Basis erarbeitete das 

Fraunhofer IPT einen Fragebogen, der an Unternehmen im 
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cessful Practices«, die telefonisch detailliert befragt wurden. 
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Bei den Besuchen in den Unternehmen erhalten die Teilneh-

mer die Gelegenheit, eigene Fragen und Vorgehensweisen 
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und die Konsortialpartner dann die Unternehmen mit den 

��	��
��������
�Q�
���	���
�����
�����­		�
����������

The benchmarking project will take roughly ten months and 

features three one-day meetings of the consortium as well 
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their initial meeting in September 2011, the partners agreed 

the thematic framework of the project and the key subjects 

of the subsequent analysis. On this basis, the Fraunhofer IPT 

developed a questionnaire that was sent to enterprises all over 

Europe. The analysis of the written replies and more detailed 

phone interviews with promising candidates prepared the 

ground for the consortium’s “Review Meeting” that eventually 
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members of the consortium had the opportunity of discussing 

their own concerns and practices with the experts of the 

nominees. The Fraunhofer IPT and the consortium partners will 

present their award to the most successful purchasing concept 
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UNSERE AUSSENSTELLEN
OUR BRANCH OFFICES
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 Fraunhofer-Projektgruppe Entwurfstechnik Mechatronik

 Fraunhofer Project Group Mechatronic Systems Design

%/7� ��������
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 Fraunhofer Project Center for Coatings in  

 Manufacturing PCCM
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 Fraunhofer Center for Manufacturing Innovation CMI

Aachen ist eines der wichtigsten Zentren der Produktions-

technik. Das Fraunhofer IPT bietet seine Forschungs- und Ent-

wicklungsdienstleistungen darüber hinaus auch an weiteren 

Standorten im In- und Ausland an:

Die Fraunhofer-Projektgruppe Entwurfstechnik Mechatronik 

befasst sich als Institutsteil des Fraunhofer IPT in Paderborn mit 

der Entwicklung mechatronischer Systeme. 

Im Fraunhofer Project Center for Coatings in Manufacturing 

PCCM entwickeln wir gemeinsam mit dem Centre for 

Research & Technology Hellas CERTH in Thessaloniki, Grie-
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Das Fraunhofer Center for Manufacturing Innovation CMI 
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onstechnische Forschungs- und Entwicklungsleistungen vor 

Ort, sondern auch einen nachhaltigen Technologietransfer 
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Aachen is one of the most important centers of production 

technology. The Fraunhofer IPT also provides its research and 

development services through other locations in Germany and 

abroad:

The Fraunhofer Project Group for Software Design Methods 

and Mechatronics as the Paderborn branch of the Fraunhofer 

IPT works on the development of mechatronic systems.

At the Fraunhofer Center for Coatings in Manufacturing 

Project PCCM in Thessaloniki, Greece, we cooperate with the 

Centre for Research & Technology Hellas CERTH to develop 

coatings for industrial use. 

The Fraunhofer CMI works closely with the Fraunhofer IPT. At 
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production technology research and development services 

on site, but also a sustainable technology transfer between 

European and American industry
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FRAUNHOFER-PROJEKTGRUPPE ENTWURFS-
TECHNIK MECHATRONIK 
FRAUNHOFER PROJECT GROUP  
MECHATRONIC SYSTEMS DESIGN

In der Fraunhofer-Projektgruppe Entwurfstechnik Mechatronik 
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Produktionssysteme. So helfen wir Unternehmen, den Wandel 
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realisieren.
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entstehung«, »Regelungstechnik« und »Softwaretechnik«. 

Unsere Forschungsschwerpunkte reichen damit von Methoden 
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Dipl.-Ing. Michael Grafe
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michael.grafe@ipt.fraunhofer.de

The Fraunhofer Project Group Mechatronic Systems Design 

creates mechatronic systems and designs the production 

systems that are required to fully exploit their potentials, help-

ing corporations to manage the switch to mechatronic systems 

and to develop innovative products.

We focus on three areas of expertise: “Product engineering“, 

“Control engineering“ and “Software engineering“. We 

develop new tools and techniques for the development of 

mechatronic products, model-based designs for intelligent and 
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in hohem Maße den Lebensstandard in Deutschland. Auch in 

der so genannten Informationsgesellschaft hat die industrielle 
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se dieses Sektors beruhen typischerweise auf Mechatronik, das 
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Technologie. Vielmehr ist sie ein Paradigma, das die Vorteile 
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diese Verbindung völlig neue Produktfunktionen und damit 

��
�
�
�����
����
�?�
��

����
�����
�������#�����	��
�������

9������

�����%�����
��������!�������
���������
���
�������

Element bei der Erlangung von Wettbewerbsvorteilen. 

The ability to manufacture innovative industrial products and 
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market determines the level of the general living standard in 

Germany. Even in a so-called “knowledge society”, industrial 

manufacturing enjoys a central position. The products of in-

dustrial manufacturing are typically based on mechatronics, 

which means: a symbiotic interaction between industrial 

engineering, electric and electronic engineering, cybernetics 

and software technology. Mechatronics in this sense is not a 
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of different disciplines, creating new perspectives and functio-
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The successful implementation of the mechatronic paradigm is 

a central element in the successful struggle for a competitive 

edge.

Maschinen- und Anlagenbau

Automobilindustrie

Automatisierungstechnik

Antriebstechnik 

Industrieelektronik

Medizintechnik

Elektroindustrie

I&K-Systeme
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net Unternehmen des Maschinenbaus sowie der Elektro- und 
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einer Symbiose von Informatik und Ingenieurwissenschaften 

beruhen und sich ihrer Umgebung und den Wünschen ihrer 
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Technischen Systemen wollen 173 Unternehmen, Hochschulen 

und Forschungseinrichtungen sowie weitere Organisationen 
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werb des BMBF angehen.

Unter der fachlichen Koordination der Projektgruppe wurden 

über 40 Forschungs- und Entwicklungsprojekte für Produkt- 
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von intelligenten Sensoren und Automatisierungslösungen 
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Hueck & Co wurde ein modellbasierter, Automotive SPICE-
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weiterentwickelt. Die Arbeit erfolgte im Kontext der Innova-
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The foreseeable development of information technology will 

provide engineering companies as well as the suppliers of the 

electrical and car manufacturing industries with a fascinating 

range of possibilities for tomorrow’s markets: intelligent 

technology systems that are the outcome of a joint effort 

by sophisticated IT and engineering research and that are 
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manufacturing process, households and transport – while 

consuming little energy and being easy (intuitively) to control 

as well as highly reliable. 173 companies, universities and 
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decided to pool their resources for a joint application to the 

Leading-Edge Cluster Competition of the German Ministry for 

Education and Research (BMBF) in order to manage the leap in 

innovation required to advance from mechatronic designs to 

intelligent technology systems.

Under the technical coordination of the project group, more 

than 40 research and development projects for product and 
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sensors and automation solutions to new household appli-

ances, vehicles and complex production networks. The total 
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In cooperation with the automotive supplier Hella KGaA 

Hueck & Co., we designed a model-based, Automotive SPICE-

compliant development process for the software of electronic 

control units (ECUs). The project was completed in the context 

of the innovation alliance “Software Platform Embedded 

Systems 2020”.

In the course of the development process for automotive 

software, a wide range of possible customer requirements 
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der verschiedenen Entwicklungsphasen automatisiert. 
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und evaluiert.
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In einem Projekt mit der Weidmüller Interface GmbH & Co. 

KG und dem Lehrstuhl für Umformende und Spanende 
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Im Bereich der elektrischen Verbindungstechnik geht der 
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höchsten Anforderungen an die Fertigungsgenauigkeit. Mittels 
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Zu diesem Zweck wurden die Betriebsmittel um selbsterken-
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eingreifen. Die Arbeiten im Projekt umfassten die erforder-

lichen Modelle und Algorithmen sowie die Sensorik und 
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had to be taken into account, and different AUTOSAR design 

models and executable codes were created. To ensure a 

seamless development process and requirements traceability, 
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technique and automated transitions between models of the 

different development phases. 

We also integrated semi-automatic techniques into the devel-

opment process intended to implement all of the functional 

safety measures that are required by the ISO 26262 standard. 

To verify the applicability of the developed concepts, we real-
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Under a joint project with Weidmüller Interface GmbH & Co. 

KG and the Chair of Forming- and Machining Technology of 

the University of Paderborn, a new approach for the techno-

logical design of a self-correcting bending tool was developed.

Metal components in electrical connection technology are 

becoming ever smaller and must be produced with ever 

increasing standards of accuracy. The new bending tool reacts 
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For this purpose, the production equipment was equipped 
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that intervenes into the manufacturing process automatically, 

triggered by certain events and situations in the production 

process. The work on the project included the development 

of the required models and algorithms as well as the selection 

of appropriate sensors and actuators, allowing corrective 

online interventions into the manufacturing process for each 

individual workpiece.
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FRAUNHOFER PROJECT CENTER FOR  
COATINGS IN MANUFACTURING PCCM – 
GRIECHENLAND GREECE
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der jeweiligen Anwendung angepasst werden müssen. 
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Das Fraunhofer Project Center for Coatings in Manufacturing 

PCCM, eine Kooperation des Fraunhofer IPT und des Centre 
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diesem Zweck neue Prüfsysteme und Methodiken, mit denen 
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angepasster Schichtsysteme
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Dipl.-Ing. Marc Busch
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marc.busch@ipt.fraunhofer.de 

The use of coated cutting and molding tools in high 

performance applications is still limited, because the coating 
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each individual application. If this is not done, an improvement 

of the tool performance cannot be guaranteed. The challenge 

is therefore to ensure the reliability of newly developed 

coatings in a production environment, without resorting to 

the currently used extensive and expensive practical testing. 

The Fraunhofer Project Center for Coating in Manufacturing 

PCCM, a cooperation of the Fraunhofer IPT and the Centre for 

Research & Technology Hellas CERTH, develops new testing 
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application-oriented determination of the performance of 

coatings in order to meet this challenge.
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Im Fraunhofer PCCM bringt das Fraunhofer IPT seine Expertise 
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basiert. 
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Durch geeignete Beschichtungssysteme und vor allem 
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Analogieversuch detailliert analysieren lassen. Anhand der 
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Die hohen thermischen, mechanischen und chemischen Belas-
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Glas. Durch modernste Sputter-PVD-Beschichtungstechnologie 

lassen sich sowohl keramische als auch Edelmetallschichten 
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strat- und Glassorten optimiert sind. Neue Analysemethoden 

��������
���������������
�!�����
���
��
��

�����
�������

(������@����������

�

The Fraunhofer IPT contributes its extensive know-how of 

demanding production technologies such as the machining of 

aerospace materials or precision-glass molding, while CERTH 
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methods that it has developed into the Fraunhofer PCCM. 
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The high levels of thermo-mechanical stress during the cutting 

of hard-to-machine materials cause an increased and discon-

tinuous tool wear. The application of adapted coating systems 

and in particular the integrated adjustment of the entire 

“workpiece-tool-process parameters” complex allows a drastic 

enhancement of the milling process performance. In order to 
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a new type of test bench was developed at the Fraunhofer 

IPT. This analogy test bench facilitates the detailed analysis of 

the occurring phenomena during the chip formation process. 

Based on the data acquired at the test bench, precise conclu-

sions for the milling process design can be derived.
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The high thermal, mechanical and chemical stresses applied 

during the precision glass molding of complex-shaped optical 

components cause the molding tools to wear prematurely. 
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of the process. The Fraunhofer PCCM is working on the 
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are inert towards glass. High quality ceramic and noble metal 

coatings are deposited through state-of-the-art sputtering PVD 
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substrate and glass types. By using newly developed analysis 
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FRAUNHOFER CENTER FOR MANUFACTURING 
INNOVATION CMI – USA

Gemeinsam mit der Boston University erforscht und entwickelt 

das Fraunhhofer CMI am Standort Boston, USA, produktions-

technische Lösungen für ein weites Branchenspektrum – von 
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schulpartner und Studierende arbeiten am Fraunhofer CMI 

gemeinsam daran, die Ergebnisse der Grundlagenforschung in 

�
����������
������%��}������

�
����'���	'���
������5�
�����-

��
�����
������
�?�
��
��
��%��\�������
��
�
�
����������
��

���!�������
�������Q
�������

��������
������
�������)�����

Automatisierungssyteme für Hightech-Anwendungen sowie 
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Prof. Dr. Andre Sharon
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sharon@bu.edu 

In collaboration with Boston University, Fraunhofer CMI 

conducts advanced research and development leading to 

engineering solutions for a broad range of industries, inclu-
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Engineers, faculty, and students at the Center scale up basic 

research into advanced technologies that meet the needs 

of both domestic and global client companies. The primary 

focus is on the development of next-generation high-precision 

automation systems, instruments and medical devices.
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Messeinrichtungen hat das Fraunhofer CMI mehrere Vakuum-

Positioniersysteme entwickelt und aufgebaut. Für spektro-

metrische Untersuchungen ist es erforderlich, die Proben 
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waren. Diese beanspruchten jedoch ein vielfach größeres 

Volumen in der Vakuumkammer als die eigentliche Probe. 

 

Das Fraunhofer CMI hat deshalb ein Positioniersystem 
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besonders kompakt gehalten ist. So können Anwender den 
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erreichen. Die Positioniertische haben einen Verfahrweg 
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200 x 200 x 63 mm. Alle erforderlichen Einrichtungen 
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niersystem über eine hohe Positioniergenauigkeit von wenigen 
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Integriert wurde außerdem ein System, mit dem sich elektri-

sche Steuersignale der Messeinrichtung durch die Wand der 

Vakuumkammer führen lassen. Es wird durch einen externen 
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Steuerungskomponenten anschließen. Das Fraunhofer CMI 

entwickelte dafür eine Softwareschnittstelle, die es dem Be-
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Fraunhofer CMI has designed and built several in-vacuum 

positioning systems for the use in custom spectometry 

instruments. These research tools require precise placement of 

the test samples in the demanding environment of a vacuum 
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linear positioning hardware which has been vacuum prepared.  
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working volume much larger than the sample positioning vol-

ume. The systems designed by Fraunhofer CMI are extremely 

compact with respect to their maximum travel. This allows 

the customer to use the in-vacuum space more effectively 

and specify a smaller vacuum chamber for reduced cycle 
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an external envelope of 200 x 200 x 63 mm. All necessary 

instrumentation, including encoders, limit switches, motors, 

etc. are packaged within the envelope of the stage. In addition 

to the space requirements the positioning system also has a 

high positioning accuracy on the order of microns. 

Since the stage is to operate inside a vacuum, special atten-

tion was paid to removing the heat generated by the motor 

through the housing of the stage without interferering with 

the positioning accuracy.

Included in the system design was the electrical vacuum 

feedthrough system that allows the electrical signals to be 

passed through the wall of the vacuum chamber. The system 

is powered by an external controller. It can be interfaced 

with other control hardware using Ethernet. Fraunhofer CMI 

provides a software interface that allowes the user to operate 
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perform setup, calibration and motion tasks.



108

� $ ' : Q # � � � $ � ) � Q � � $ � � � $ � � ' Q : � ' ) � : $ � Q , � � Q Q � Y ' � � � Q � ) � � � q � : ! '

@�y��3	
���
�����
X����
���=	
�����

6;
���

Das Fraunhofer CMI hat im vergangenen Jahr ein Testsystem 
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fasst mehrere Schritte, die durchlaufen werden müssen, bevor 

und nachdem der Flock aufgebracht wird: Das Kunststoffband 
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Rollensystem aufgetragen, das in der Lage ist, die Schichtdicke 
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bis auf 100 kV geladen. Bei jedem Durchlauf wechselt die 
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wird.

Das System entwickelte das Fraunhofer CMI als Mach-

barkeitsstudie für einen Industriekunden, der mit dem 
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Markteintritt durchführt. Sobald das neue Produkt Marktreife 
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investieren.
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Fraunhofer CMI has designed and built a test system to 

��5�������
�5���|����

�����������
��������������5�
�����������

|�����������������
���
�����������������������������������	����

���<������
��

�������������	�|����

���������������
5��5�����5�������������

������������
����������������������|��������������
����������

material is fed from a supply spool through a corona discharge 
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improves its wettability for the application of a liquid adhesive 

in the next stage of the system. The adhesive is applied with a 

roll applicator system which is capable of precisely controlling 
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web is passed under heating elements to accelerate the curing 

of the adhesive before winding onto an outgoing spool. 
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marketing studies. Once proven a viable new product, the 

client will invest in a production scale system.
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Glasfaser-Gyroskope, auch als Faserkreisel oder Sagnac-Inter-
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von Winkelabweichungen. Sowohl deutliche, hochdynamische 

Drehbewegungen als auch kleinste Winkelabweichungen 
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Zentrales Element des Glasfaser-Gyroskopen ist eine Spule, 
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ist hier ebenso wichtig wie eine genaue Kontrolle der Faser-
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Frühere Wickelsysteme des Fraunhofer CMI für Faseroptiken 

enthielten ein Messsystem, um jede Spindel vor dem Wickeln 
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verbesserte das Fraunhofer CMI das Messsystem, um Spulen 
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nun bestehende Anlagen an eine größere Produktpalette 

anpassen. Ein umfassendes Software-Update ging damit 
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schaltet das System bei Richtungswechseln an den Spulen-

enden schneller um und verbessert damit das Endergebnis des 
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Fiber-optic gyroscopes, also called Sagnac interferometers, are 

highly precise sensors for the detection of angular motions. By 

evaluation of the phase shift between two synchronous light 

signals, large and highly dynamic rotations as well as smallest 

angular shifts can be detected reliably over long periods of 

time. 
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exact winding patterns in order to guarantee a symmetrical 

optical path for both optical signals.  The winding requires 
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tension.  These requirements combined with typical coil length 
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a necessity for the economical production of high-quality 

gyroscopes.
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by Fraunhofer CMI incorporated a metrology system to 
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CMI developed an advanced metrology system that is capable 
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this sophisticated equipment to a larger product pallet than 

previously. This change went hand in hand with a major 

software update on the system that allows the user to run 
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a very small guiding element to ensure the exact placement of 
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CMI re-designed the guiding system with a different guiding 

element, fundamentally changing the way it is actuated. This 
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repeatability of the guiding position while reducing the switch-
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the clients bottom line. 
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16. Februar 2011

'6����	��3�

���
������=�
�������+@�
�����3�
�����

����
��������
�����
��

")���
����
���	���������
�/����������
	���
��������������

����
��	����%��
����
����������
����������)��
�
��
�������-

konsortium die fünf besten Unternehmen seines internationa-

len Benchmarkings im Technologiemanagement vor. Ziel des 
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im Technologiemanagement führender internationaler Unter-
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»Successful Practices« die 3M Deutschland GmbH, die 

#����������������
������#�)}�������+������$�����(����
��$��-

works und die Schott AG aus. Das Fraunhofer IPT ermittelte 

die Besten des Vergleichs in Zusammenarbeit mit einer Jury 

aus Leitern des Technologiemanagements und Mitgliedern 

der Forschung und Entwicklung erfolgreicher internationaler 
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23.-24. Februar 2011
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Mit der 1st International Conference on Turbomachinery Ma-

nufacturing hatten das Fraunhofer-Institut für Lasertechnik ILT 
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Diskussion über aktuelle Trends nach Aachen eingeladen. 

Der Fokus der Veranstaltung lag auf neuen Verfahren für die 

Herstellung und Reparatur moderner Turbomaschinen. 

KONFERENZEN
CONFERENCES

16 February 2011
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international technology management benchmarking exercise. 

The project had been designed to identify particularly suc-

cessful technology management strategies and best practice 

approaches of leading international enterprises. On the 

premises of Audi AG in Ingolstadt, the Fraunhofer IPT awarded 
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Networks and Schott AG. The Fraunhofer IPT had selected 
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technology managers and members of the research and de-
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conference, Professor Günther Schuh presented a summary of 

the results from the project in the form of ten concrete recom-

mendations for a successful technology management. The 

winning companies then explained how these principles can 

be successfully implemented, based on their own experiences, 

before their representatives received their awards from the 

hands of Professor Schuh. 

23-24 February 2011

1st��
���
����
���)�

���
����
��	�6������
��"�

��
	
���	��
���)��

For their 1st International Conference on Turbomachinery 

Manufacturing, the Fraunhofer Institute for Laser Technology 

ILT and the Fraunhofer IPT had invited corporations from 

the aircraft and power engineering industries to Aachen to 

exchange experiences and to discuss current trends. The 
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production and maintenance of modern turbo engines. 
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men mit namhaften Referenten aus Industrie und Wirtschaft 
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leuchten. Eine Führung durch die beiden Fraunhofer-Institute 
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26.-27. Mai 2011
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Seit mehr als 60 Jahren befasst sich das Aachener 
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Entwicklungen der Produktionstechnik. Das 27. AWK 

stand auch 2011 wieder unter dem Leitthema »Integrative 
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Namhafte Referenten aus unterschiedlichsten Bereichen 

der Produktionstechnik und verwandten Arbeitsgebieten 
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Deutlich wurde das vor allem im viel beachteten Vortrag von 

Prof. Dr. Hans-Werner Sinn, Leiter des Ifo-Instituts für Wirt-

schaftsforschung: »Heute stehen wir fantastisch da, weil das 

During the conference, the two institutes, supported by 

renowned speakers from manufacturing corporations and 

other branches of the economy, presented innovative product 

ideas and manufacturing technologies for their implementa-

tion – with the objective of highlighting new perspectives 

for the development of promising markets and solutions for 

the current technological challenges. During a guided tour 

through both Fraunhofer Institutes, the participants had 
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research and development projects and to exchange views and 

opinions about their results.

26-27 May 2011
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For more than 60 years, the Aachen Machine Tool Colloquium, 

the “AWK”, has provided a forum for the discussion of current 

production technology trends. The 27th edition in May 2011 

again highlighted the challenges of “Integrative Production 

Technology for High-Wage Countries”. In two parallel courses 

featuring a total of 16 lectures and an additional six plenary 
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that would help them to meet the current challenges of the 

manufacturing industry.

7�
��
������������	������		���
���������	����������
�

technology and neighboring disciplines as well as scientists from 

the Laboratory for Machine Tools and Production Engineering 

WZL of the RWTH Aachen University and the Fraunhofer IPT 

presented new product development and manufacturing ideas, 

explained existing corporate strategies and talked freely about 

their personal experiences with the implementation of new 

concepts. 
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an optimistic outlook. The renowned economist Prof. Dr. Hans-

Werner Sinn, Director of the Ifo Institute for Economic Research, 
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geworden ist«, so Sinn.

Fragen der Energiewirtschaft in allen Bereichen der Produktion 
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Schwerpunkte des Kolloquiums, das mehr als 1400 Teilnehmer 
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Fabrik mit emissionsfreier Produktion. Der Klimawandel und 
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in den Fokus der Industrie rückt. Hier bestehe, so Neugebauer, 

die Herausforderung darin, sich einer Situation verknappender 
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bereiche sieht Siemens-Vorstandsmitglied Prof. Siegfried 
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ckeln. Hier komme, so Russwurm, der Aus- und Weiterbildung 
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mehr – das machte Dr.-Ing. Stefan Nöken, Mitglied der 
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captured the mood of the colloquium when he stated: “We are 

today in an excellent position because the price-performance 

ratio of German products has become so favorable”.

The colloquium – which was attended by more than 1400 

participants in Aachen’s Eurogress congress center – also drew 

attention to energy consumption issues in all areas of produc-

tion and to the need for a sustainable economic development. 

Prof. Reimund Neugebauer from the Institute for Machine 

�������
��%��������
�%����������������9
�5��������	�����
�����

also the Director of the Fraunhofer Institute for Machine Tools 

and Forming Technology IWU, explained the idea of an energy 
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twin challenges of climate change and the impending shortage 

of natural resources were drawing the manufacturing industry’s 

attention, he said, to the need for higher levels of resource 
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material reserves and rising prices, Prof. Neugebauer said, only 
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facilities were able to provide the conditions in which our 

countries could prosper and survive in a business climate of 

tough international competition.

Siemens Executive Board member Prof. Siegfried Russwurm said 

that the continuous development of digital networks between 

all departments and business units of a corporation were a 

“necessary condition” for the development of innovations into 

marketable commodities in ever shorter cycles. Prof. Russwurm 
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facilities for every corporation’s employees.

All of this may be required to ensure a company’s long term 

business success, but it is still not enough – as least as far as 

Dr.-Ing. Stefan Nöken was concerned, member of the Executive 

Board of Hilti AG. In his enterprise he had learned, Dr. Nöken 

said, that “long-term success also requires the type of corporate 

philosophy that provides clear and unambiguous guidance, 

central corporate values, an equilibrium between the forces 



115

Das AWK 2011 hat sich damit wieder einmal als bedeutende 
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5.-6. Oktober 2011 
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managements nehmen. Auf dem Programm standen außer-
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MAN Diesel & Turbo SE, Lufthansa Technik AG, CLAAS KGaA 

mbH oder BMW AG. 
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Unternehmensführung und eine »Dinner Speech« von Dr. 

{������?�	����{�����
������#�������
�3��
�/+������������

U������)���
��#��������3��
�&�(�
�
��������+�
�
����¯X�

boten schon am ersten Veranstaltungsabend Anregungen 
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of preservation and innovation, a consistent brand policy and 
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In the end, the participants agreed that the AWK 2011 had 
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exchanges in all issues of production technology.

5-6 October 2011
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The 15th Business Forum on Quality Management 2011 was 

conducted in the “Super C” building of the RWTH Aachen 

University under the chairmanship of Prof. Dr.-Ing. Robert 

Schmitt. This year‘s event – jointly hosted by the Fraunhofer 

IPT and the Laboratory for Machine Tools and Production 

Engineering WZL of the RWTH Aachen University – focused 

on trends, techniques and new ideas in quality management 

to provide protection for high-quality products and to develop 
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forum was attended by leading experts and managers from the 
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management.

Two separate forums on “Technology Risk Management” 
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of quality management. The event also featured presentations by 

experts from renowned corporations such as MAN Diesel & Turbo 

SE, Lufthansa Technik AG, CLAAS KGaA mbH and BMW AG.
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tion on sustainable corporate management and a keynote 

speech on “Quality and the German Rail Network – Synonyms 
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of the Executive Board of Deutsche Bahn AG (German Rail), 

provided – in addition to a range of interesting insights – many 

opportunities of establishing new contacts and of exchanging 

views and experiences.
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Weise bot die Veranstaltung auch 2011 wieder praktische 

Handlungsempfehlungen, damit Unternehmen im Wett-
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Kolloquiums hielten erneut renommierte Experten der besten 
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dem WZL der RWTH Aachen und dem Fraunhofer IPT. 
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der mit Spannung erwartete Höhepunkt der Veranstaltung 
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feierlichen Abendveranstaltung des Kolloquiums nahm Michael 
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rund 200 Zuschauern durch den Vorjahressieger Dr. Christian 

Hinsel von der Hirschvogel Automotive Group in Denklingen. 
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kategorien, je nach Unternehmensgröße und -einbindung, 

bekannt. Neben dem Gesamtsieg gewann die Audi AG Sparte 
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über 100 Mitarbeiter«. Der Sieger der Kategorie »Interner 
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konnte sich auch 2011 wieder behaupten. In der Kategorie 
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Heidelberg gegen ihre Mitbewerber durch. Der Wettbewerb 
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achten Mal statt.
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The international colloquium “Tool and Die Making for the 

Future” is the place where people from the industry meet ev-

ery year to exchange views and experiences. The 2011 edition 

continued the event’s tradition of presenting sound business 

advice in a compact and practice-oriented manner, helping 

enterprises to ensure their long-term survival in challenging 

business climates. The speakers at the colloquium came from 

some of the world’s most successful tool and die manufactur-

ing companies as well as from the WZL of the RWTH Aachen 

University and the Fraunhofer IPT. 

The eagerly anticipated highlight of the event was the 

award ceremony for the “Tool maker of the Year 2011”, the 

crowning conclusion of the annual “Excellence in Production” 

contest. For the third time, the overall winner came from the 

internal tool manufacturing operation of Audi AG. In front 

of 200 guests at the festive evening gala in the Wiesbaden 

Kurhaus, Michael Breme, director of the company’s tool 

manufacturing department, received the trophy from the 

hands of Dr. Christian Hinsel who represented the previous 

year’s winners, Hirschvogel Automotive Group (Denklingen). 

The jury also announced the winners of the three individual 
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independence. The tool manufacturing department of Audi 

AG also won the category for “Internal tool manufacturers 

in companies with more than 100 employees”. The category 

“Internal tool manufacturers in companies with less than 100 
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Automatisierungstechnik GmbH who had already been 
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tool manufacturer with less than 100 employees” went to 
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berg. The “Excellence in Production” contest was staged for 

the eighth time.
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EHRUNGEN
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Dipl.-Wirt.-Ing. Pascal Schug, wissenschaftlicher Mitarbeiter 

der Abteilung »CAx-Technologien« am Fraunhofer IPT, hat am 

25. November 2011 den Förderpreis der Mühlhoff-Stiftung für 
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nenten«. Pascal Schug stellte vor Ort in Uedem die Inhalte 
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Am 25. November 2011 erhielt Sebastian Schwaak im 

Krönungssaal des Aachener Rathauses die Ehrenplakette der 
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an der FH Aachen mit der Gesamtnote 1,3 ab. Sebastian 

Schwaak ist seit Februar 2010 als studentische Hilfskraft in der 
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Masterstudiengang Produktentwicklung mit dem Schwerpunkt 

»Konstruktiver Maschinenbau«.
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Michael Emonts im Juni 2011 die Borchers-Plakette der RWTH 
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dem ehemaligen Rektor der Hochschule Professor Wilhelm 

Borchers benannt ist, wurde im Rahmen eines Festakts 
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Audimax der RWTH Aachen statt. 
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Pascal Schug, Dipl.-Wirt.-Ing. and Research Assistant at the 

“CAx technologies department” of the Fraunhofer IPT, has 

received the Research Award of the Mühlhoff Foundation in 

recognition of his excellent academic performances. He was 
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bachelor’s thesis on “Criteria-Based Assessment and Selection 
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of Turbo Engine Components”. Pascal Schug outlined the 

central points of his thesis in a brief presentationand recieved 

the resarch award subsequently.
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On 25 November 2011, Sebastian Schwaak received the 

Badge of Honour of the FH Aachen in the Coronation Room 

of Aachen’s City Hall. He had completed his degree course in 

Biomedical Engineering at the FH Aachen as a Bachelor of En-
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of 1.3. Since February 2010, Sebastian Schwaak has been 

working as a Student Research Assistant in the Department 

for Laser Material Processing and is continuing his studies with 

a Master’s course in Product Development, concentrating on 

“Constructive Engineering”.
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For his excellent doctoral examination results Dr.-Ing. Michael 

Emonts was awarded with the Borchers Medal of the RWTH 

Aachen University in June 2011. The medal is named after the 

former rector, Professor Wilhem Borchers and was handed 

over to Michael Emonts during the annual ceremony at the 

Audimax of the RWTH Aachen in front of more than 650 

guests.
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surfaces. In: European Cells and Materials. 2011, Nr. 22, S. 29.
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Messung von Freiform-Schneidkanten auf einer Diamant-

bearbeitungsmaschine. In: tm – Technisches Messen. 2011, 
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ken für die replikative Optikfertigung. Inspection of optical 

surface and reference marks for the manufacturing of optics 

by means of replication. In: VDI Wissensforum GmbH (Hrsg.): 

Metrologie in der Mikro- und Nanotechnik. Düsseldorf, 2011, 
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Optics Manufacturing Processes. In: 2nd EOS Conference on 

Manufacturing of Optical Components (EOSMOC 2011) –  

World of Photonics Congress 2011. München, 23.-25.5.2011.
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Meyer, A.: Innovative manufacturing of 3D-lightweight 

components. New insights in the processing of continuous 
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Journal. Jg. 35, 2011, Nr. 5, S. 36-40.
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Processing of Fiber-Reinforced Thermoplastic Composites. In: 

»SPE ASIATEC 2011«. Tokio, Japan, 15.-16.2.2011, o.a.S.
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Tool and Manufacturing Technology. In: Brecher, C. (Hrsg.): 

Integrative Production Technology for High-Wage Countries. 
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control system for highly dynamic axes in ultra-precision 

machining. In: Control of precision systems. 2011, S. 17-22.

3������������4����
��%���!'������7���%����
���$���%�5����/���

{������!���!������/�����������
��?������
��(���(��������7�*��
��
-

����5���%������6��
��%����������

�	'������������6���������
���

!�
��
����
*�3���������������
��*��
��
����5��%��������
�����-


���	'���������
�)
�����3����
��<=>>��(��O=O6O���

3������������(��'�����/���%����
���$���Q��
����!�*�$���%�������

and device for minimal invasive surgical suturing. In: Proceed-

ings of the 2011 Design of Medical Devices Conference 

DMD2011. Minneapolis, MN, USA, 12.-14.4.2011, o.a.S.
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