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The fine art of cloning tools 

Ultrashort pulse lasers for large components 

A paradigm shift is underway in manufacturing. A research team with staff 
from the Fraunhofer Institute for Laser Technology ILT in Aachen on its roster 
has broken new ground by using numerous laser beams as tools to structure 
surfaces. This accelerates the process and opens the door to new applications. 
The Stifterverband für Verbundforschung, a donors’ association for joint rese-
arch, has seen fit to acknowledge the efforts of these researchers with its Sci-
ence Prize. 

Ultrashort pulse lasers can serve to apply functional microstructures and nanostructures 
to any surface. This type of laser machining is usually done by just one beam from a 
single source, a far too time-consuming and thus expensive approach to applying the 
micro- and nanostructures to the large embossing rollers that imprint textures and pat-
terns on fabrics, leather and cardboard. This is why the practice of etching such struc-
tures into embossing rollers has prevailed. This is hardly ideal from the environmental 
perspective, but there was no economically viable alternative – until now, that is.  

Anything but corrosive 

A special sort of teamwork has turned laser structuring into a sound business proposi-
tion. Instead of a lone ultrashort-pulsed laser beam roaming the surface, the laser en-
ergy is split into many laser beams of equal power – specifically, into 200 partial beams. 
A special optical system serves to control these beams individually and modulate their 
power. This has created a new digitally-driven tool. With so many of these tools work-
ing the surface simultaneously, this process is manyfold faster than conventional laser 
machining. It is the first affordable option for machining large components. Developed 
in a joint project called MultiSurf, this technology owes its existence to Dr. Arnold Gill-
ner, Martin Reininghaus and Dr. Johannes Finger from the Fraunhofer Institute for La-
ser Technology ILT, Dr. Stephan Brüning from Schepers GmbH & Co. KG, Dr. Gerald 
Jenke from Matthews International GmbH, Dr. Keming Du from EdgeWave GmbH In-
novative Laser Solutions, and Dr. Manfred Jarczynski from LIMO GmbH. They have 
been singled out to receive the Science Prize from the Stifterverband für Verbund-
forschung for their efforts.  

“We’re practicing something akin to the art of tool cloning here,” says Gillner, head of 
department at Fraunhofer ILT. “This marks a paradigm shift in manufacturing given 
that it was always just one tool that was used in the past.” What sounds simple in 
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words is very complicated in the real world. It takes a sophisticated beam guidance sys-
tem to split the laser beam without losing energy or compromising beam quality. The 
researchers developed a capable laser and the required optics to this end, and adapted 
the technology on the process side. With simulations providing insight, they were able 
to get a better picture of the process. 

Teamwork at the human level too 

The exemplary collaboration in this project extends beyond the teamwork of the laser 
beams. Schepers and LIMO are already working on an eight-beam laser structuring sys-
tem, with Matthews International GmbH using the new laser process to produce press 
cylinders. This cooperation was another of the project’s merits that swayed the jury. 
The jury also felt it important that the consortium accurately mirrors and is a perfect fit 
for the value chain, and that medium-sized enterprises can afford to adopt this ap-
proach. 

 
 
 

 

Picture 1: Paradigm shift in 

production: For the laser 

structuring of surfaces, a 

research team is using a 

large number of laser beams 

as tools simultaneously for 

the first time. This speeds up 

the process – and creates 

new areas of application. 
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The Fraunhofer-Gesellschaft, headquartered in Germany, is the world’s leading applied research organization. With its focus on developing key 
technologies that are vital for the future and enabling the commercial exploitation of this work by business and industry, Fraunhofer plays a central 
role in the innovation process. As a pioneer and catalyst for groundbreaking developments and scientific excellence, Fraunhofer helps shape society 
now and in the future. Founded in 1949, the Fraunhofer-Gesellschaft currently operates 74 institutes and research institutions throughout 
Germany. The majority of the organization’s 28,000 employees are qualified scientists and engineers, who work with an annual research budget of 
2.8 billion euros. Of this sum, 2.3 billion euros is generated through contract research. 
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Picture 2: Martin 

Reininghaus, Dr. Arnold 

Gillner and Dr. Johannes 

Finger (from left to right). 

For their development they 

received the science award 

of The Stifterverband für 

Verbundforschung, a donors’ 

association for joint 

research. 
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