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One of the main tasks of this project will be

the development of technology of extremely high-
speed laser welding of thin films with metallurgical
bonding in order to increase the mechanical

and corrosion resistance of highly stressed rotating
parts. The main motivation for the development

of new technologies of extremely high-speed

laser surfacing is the replacement of conventional
methods, such as the application of hard chromium
or thermal spraying, to increase the long-term
resistance of the functional surfaces of highly
stressed machine parts. The project will focus

mainly on applications in the automotive, aerospace
and power engineering industries.

The project is being carried out in cooperation

with the Czech manufacturer of industrial laser
heads, the LaserTherm company. The TOPTEC team
is primarily in charge of the optical design

and thin film development for high-power lasers
and thermal analysis, while LaserThermis
developing the mechanical construction of laser
heads, verification of calculated models and optical
simulations and their implementation into

the production process.




B | B smmsnsn

-

—
Timg=l 851E-05 Surface: Refractie index of Bhe plans-conves lens (1) é 1

e

pay

L4168
e

P Zesay
FE T Petal R L DA Zeman OpricStudio 16.4.1

1483

148

LT = -
1458 YL B ——
_— ' —_—

1456

pLasa

p452

B.a%
Iemax
Zemax Dpricitedio 1B.4.1

S ——

185 i
Wil manal Lewgrh: e 404

RESEARCH AND DEVELOPMENT IS DIRECTED T0 THE FOLLOWING AREAS:

Optical simulations and optical design-using Zemax software for design and tolerance analysis

':. »e  of advanced optical systems with free-form elements; design of laser heads for high-speed welding
processes.
o0 Thermal analysis—-study of thermal energy generated by the passage of a laser beam, determination
*9> of temperature on optical elements, change of refractive index due to temperature, beam analysis
of heated optical components.
o Development of thin films for laser applications-development of antireflection and superreflection
¢ ®e  systems of thin films, simulation of field intensities and robustness, testing of the deposition process

of new layers, high-performance thin film coatings.




