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V ¢om vidite uplatnenie
vysledkov projektu:

Overenie technologie laserovej ablacie kovovych povlakov pomocou pulzného
vlaknového lasera malého vykonu s moznost'ou vyuzitia pre Upravu zvaracich
hran pri laserovom zvarani pristrihov z ultra-pevnych oceli v automobilovom
priemysle.
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Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu (max. 20 riadkov) - slovensky:
Vysledkom rieSenia projektu st podrobné poznatky o procese laserovej ablacie pomocou pulznych
pevnolatkovych laserov, vplyve optickych, €éasovych a energetickych parametrov laserového
Ziarenia na $truktaru povrchu, rychlost a hibku Gberu materialu. Proces bol skiimany na Al-Si
pokoveni ultra-pevnej bérovej ocele USIBOR® 1500P. Dalej boli ziskané poznatky o metalografickej
Struktare laserovych zvarov ocele USIBOR® 1500P, pre ktoré boli zvaracie hrany pripravené
technolégiou laserovej ablacie. Boli detailne analyzované pevnostné vlastnosti zvarov
bezprostredne po zvareni a po naslednom zakaleni na vysoku pevnost’ a bol skimany vplyv rezidui
Al a Si vo zvarovom koreni na vlastnosti zvaru. Technolégia laserovej ablacie bola overena na
skusobnych vzorkach s laserovymi zvarmi z ocele USIBOR® 1500P, ktoré boli spracované lisovanim
za tepla a zakalené v Specialnom tvarovom nastroji v podmienkach simulujucich realnu vyrobu
automobilovych dielcov.

Proces ablacie je aplikovatel'ny aj na iné druhy kovovych povlakov pripadne navarov.

V priebehu rieSenia projektu bolo postavené laboratérne zariadenie na ktorom je mozné realizovat’
technolégiu laserovej ablacie v kusovych a malosériovych mnozstvach pre upravu zvaracich hran
pristrihov Al-Si pokovenej ultra-pevnej ocele pred laserovym zvaranim. Laboratérne zariadenie je
pouzitelné pre ucely technologického vzorkovania alebo malosériovej prototypovej vyroby pre hrany
do dizky cca 300 mm. Zariadenie umoziuje zviésit’ dizku opracovania hrany obrobku zviésenim
posuvu linearnej osi zabezpecujicej posuv obrobku.

Na zaklade ziskanych poznatkov bol spracovany ideovy navrh laserového zariadenia na ablaciu
pristrihov v priemvslovvch nodmienkach

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

The project implementation has brought detailed knowledge about the process of laser ablation
using pulsed solid-state lasers, the influence of optical, temporal and energetic parameters of laser
radiation onto the surface structure, speed and depth of material removal. The process has been
investigated on AI-Si coating of ultra-high-strength boron steel USIBOR® 1500P. In addition
knowledge about metallographic structure of laser welds of USIBOR® 1500P steel has been obtained,
where the weld edges have been prepared by the laser ablation technology. Detailed strength
analysis of welds immediately after welding as well as after additional hardening to high strength has
been made and the influence of Al and Si residuals in the weld root and their influence onto weld
properties has been investigated. The laser ablation technology has been verified on test samples
with laser welds made of USIBOR® 1500P steel, which have been processed by hot stamping and
hardened in a special form tool at conditions simulating real car component manufacturing.

The ablation process is aplicable to other metallic coatings or claddings as well.

During project research alaboratory equipment has been built which allows to apply the laser
ablation technology in single quantities and small series for weld edge preparation on tailored blanks
made of ultra-high-strength steel with Al-Si coating prior to laser welding. The laboratory equipment
is applicable for technology sampling or small series prototyping for edge lengths up to ca. 300 mm.
The equipment allows to extend the length of processed edge of the workpiece by extending the
linear axis which handles the linear movement of the workpiece.

Based on knowledge obtained a design concept of an industrial laser ablation equipment of tailored
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