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Laser welded solar collectors

THEMATIC RESEARCH FOCUS

Research area

Laser welding including wobbling, hybrid welding (Laser-MIG, Laser-TIG) –
Laser 2D/3D cutting –
Process diagnostics –
Micromachining with a picosecond power laser –
WAAM – 3D metal printing  –
Numerical simulations of laser welding, hybrid welding and WAAM –
Optical layers –

Excellence

Diagnostics of laser welding process –
Numerical simulations –
Micromachining with IR, VIS and UV laser wavelengths –

Mission

Theoretical and experimental research of laser welding process –
Study, monitoring and control of the laser welding process –
Application of laser welding technology for the high-tech industry and green  –
technology
Application of picosecond micromachining for optical elements –
Thin optical layers for laser optics and interferometry –

UP-TO-DATE ACTIVITIES

Research orientation/focus

Study of the welding process by means of of back refl ected radiation image  –
processing
Numerical simulations of laser welding process –
Study of microstructure and mechanical properties of 3D printed (WAAM) sam- –
ples, WAAM simulations 
Picosecond laser micromachining of materials - IR, VIS and UV wavelengths –



Development of optical elements using picosecond micromachining technology  –
Theoretical and experimental study of laser induced damage threshold of thin  –
fi lm optical coatings

Main capabilities

Basic research

Study of laser welding process based on image analysis of back refl ected laser  –
radiation 
Numerical modeling and simulations of welding, including hybrid processes –
Microstructural and mechanical characterization of samples 3D printed with  –
WAAM technology
Investigation of picosecond laser micromachining –

Applied research

New type of a sensor for monitoring of the laser welding process –
Hybrid laser welding technology –
New type laser welded heat exchangers and solar absorbers with controlled  –
circulation
Development of picosecond micromachining technology for the manufactur- –
ing of optical elements
Laser induced damage threshold test station –

Micromachining station with 
a picosecond laser, rotary axis and 
two scanning heads (for 1070/515 nm 
and 257 nm).
Detail in the top right: example of 
“cold” engraving – match head with 
ISI logo.
Detail in the bottom left: 
microstructuring of stainless steel. 
Bottom right: Micromechanism on 
alumina pads pad with metal and 
silicon gears.



Innovations

Licence agreement about utilization of  –
methods of monitoring laser welding 
process based on patent CZ303797

Sub-fi elds of group activities

Engineering industry related to modern  –
methods of materials processing
Renewable energy –
Materials science –
Optics for high-power lasers –

KEY RESEARCH EQUIPMENT

List of devices

Laser YLS2000 (IPG photonics) –
Welding head YW30 (Precitec) –
Cutting head YRC100, (Precitec) –
Wobble head IPG D30 (IPG photonics) –
Scanning welding head Fiber RHINO  –
(ARGES)
Robotic arm IRB2400 and 2-axis rotary positioner IRBP250 (ABB) –
Power picosecond laser Perla 100 IR, VIS, UV (HiLASE) –
Micromachining station (Newport) –
Infrared Camera FLIR A310 –
BeamWatch BW-NIR-2-55 (Ophir) –
PIAD Electron beam evaporation coating system SYRUSpro 710 (Leybold  –
Optics)
Electron beam evaporation coating system Balzers BAK550 –
Spectrophotometer Varian CARY 5E –
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System for studying the laser welding 
process based on the analysis of 
backscattered laser radiation.
Detail in the top right: set of shots 
from HS camera.
Detail in the bottom right: evaluation 
of a set of images according to various 
statistical criteria.
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MAIN COLLABORATING PARTNERS

Collaboration with academic partners

Brno University of Technology (Brno, CZ) –
Masaryk University (Brno, CZ) –

Collaboration with companies

Tescan Orsay (Brno, CZ) –
EBZ Hoff mann (Ostržská n. Ves, CZ) –
Garrett motion CZ (Brno, CZ) –
Narran (Praha, CZ) –
Lascam (Praha, CZ) –

EXPECTATIONS

Off ers

Licensing of the patent for automatic optimization of the laser beam geom- –
etry in laser welding
Partnership in international projects –
Contractual research in laser welding, cutting, etc. –
Consulting in the fi eld of laser welding, cutting, surface hardening etc. –
Cooperation in the development of solar absorbers and heat exchangers –
Design and production of custom thin fi lm optical coatings –
Consulting in the fi eld of optical coating deposition –

Requirements

Real interest in applied research and innovation –
Knowledge of grant projects –
Collaboration with industrial partners in common projects dedicated to ap- –
plied science
New complementary technologies –

Robotic arm modifi ed for 3D printing 
using the WAAM method.
Detail on the left: microstructure of the 
deposited steel wall.
Detail in the center: simulation 
of deformation of a deposited rib 
reinforcement.


