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Tampere University of Technology (TUT) conducts research in the fields of 

technology and architecture and provides higher education based on this 

research. TUT's share of the LIFT project is executed by the Department of 

Production Engineering. The research group led by Professor Reijo Tuokko

has long experience in discrete manufacturing and production automation. In 

the LIFT project TUT is responsible for work package 4, dealing with beam 

delivery and manipulation.

TUT is working in cooperation with the Fraunhofer IWS to design and 

implement micromachining tests in work package 5. The machining tests will 

be carried out with several fiber lasers that will be developed during the project. 

Comparison tests will also be carried out with the existing lasers in the labs of 

IWS and TUT. The aim of this study is to get results that can be compared

between the different lasers.  The materials and test patterns of the tests have 

been selected to meet the wishes and needs of LIFT partners and customers. 

A standardized micromachining test will enable easy comparison of the 

different laser sources, as the materials and patterns will remain constant.

A micromachining platform combining high speed machining, high accuracy, 

and integrated measurement equipment for analyzing and reporting results has 

been developed at TUT.  The platform has several sensors that can be used to 

position samples and can measure e.g. the surface contour of the sample. 

Sample calibration assures accurate laser processing along the material 

surface.   For the LIFT project the TUT Microlaser platform has been modified 

to be used with any laser source with minor adjustments and a short setup 

time. There is no need for special connectors. The size and weight of the laser 

is trivial, as the laser itself is positioned on a optical table. Various 

micromachining tests can be carried out quickly, as the setup time for the laser 

system is short.

For more information: Tom Pearsall 

pearsall@epic-assoc.com
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HIGH-BRILLIANCE  FIBRE LASERS

Jyrki Latokartano making beam analyses.
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Sensors for analysis and control will also be studied in 

other tasks of the project. Maintaining constant beam 

properties during the process requires that laser 

parameters would have to be measured and controlled in 

real time. In the LIFT project, possibilities to implement 

different types of sensors inside and outside of the laser, 

from the resonator all the way to the process are being 

investigated. 

Galvanometric scanners are used in several laser 

applications, which all have different performance needs. 

Processes like welding, cutting, micromachining, 

marking, welding plastics and structuring of surfaces all 

have different requirements for beam manipulation. For 

example in remote cutting the velocity of the beam is one 

of the main requirements, as in micromachining the 

accuracy is the key issue.  In any case, the repeatability 

and accuracy of the scanner position are important 

factors. 

In the future both these factors will be combined into the 

same system with high speed and high accuracy.  As 

applications for fiber lasers are increasing, so are the 

performance requirements for beam delivery.  For this 

purpose a solution to evaluate scanner systems accuracy 

and performance is being developed at TUT. Using a 

specific testing pattern enables analysis of the system 

during different tasks. Based on these analyses system 

performance can be improved.
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Beam delivery performance is also an issue in the 

development of large field beam delivery system.  In 

this task TUT is also working together with IWS. The 

goal of this task is to improve the operation and quality 

of the “on-the-fly” laser application at IWS. Mainly this 

means improvements on the control side of the device. 

The application itself combines together two different 

axis systems – firstly the large range, slow dynamic 

XY-table that carries the processed object and 

secondly the short range, but high dynamic XY stage, 

holding the optics and fibre for laser beam delivery. 

These two systems work in sync in order to merge the 

advantages of both. However, challenges remain to 

achieve accurate beam delivery into the desired target 

point of the processed object during the whole 

processing time. The problem links back to the 

effective position error correction and selected overall 

control strategy.

Sensors for analysis and control will be studied during 

the project. Maintaining focus and constant beam 

properties during the process requires that laser 

parameters would have to be measured and in the 

future controlled, as the new sensors enable real-time 

control. In this study methods are charted to implement 

different types of sensors inside and outside of the 

laser, from the resonator to the focused beam. One of 

the biggest challenges for the sensor is that sensors 

required in application seem to be process specific. 

For more information, please contact:

Jyrki Latokartano

jyrki.latokartano@tut.fi

Engraving with green fiber laser (Eolite Boreas).

Niko Siltala(left), Tero Kumpulainen and plastic 

welding station.

TUT microfactory concept can be used as a platform  

for  laser micromachining. 
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