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V ¢om vidite uplatnenie
vysledkov tohto projektu:

Boli navrhnuté nové postupy navrhovania mechatronickych systémov pre laserové
a elektronolucové technologie s vyvinutim novych modulov riadenia a kontroly kvality procesov.

Podpisom zaverecnej karty rieSitel’ vyjadruje svoj stihlas ku zverejneniu udajov v nej uvedenych.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Projekt bol zamerany na komplexné rieSenie Uloh v oblasti riadenia technologickych procesov, ich
monitorovania a rieSenie uloh viazanych na samotné technologické procesy povrchového materidlového
inzinierstva na baze laserovych a elektronolucovych procesov. V ramci projektu sa ur¢ili metdédy navrhu
mechatronického komplexu danej technoldgie, metdédy a kritérid optimalizacie systému (Struktary
a parametrov) a metddy riadenia pohybu po trajektériach. Riesili sa otazky adaptivneho riadenia systémov pri
zmene parametrov a programového vybavenia systémov. RieSené boli otdzky v oblasti monitoringu a
diagnostiky laserovych procesov. Realizaénym vystupom je funkény prototyp priemyselného senzora pre
analyzu vybranych parametrov laserom indukovanej plazmy. Skumané boli aspekty Struktirneho a tepelného
ucinku nandSania povrchov. Vytvorili sa matematické modely procesov. Vysledky pocitacovej simulacie
posluzili na objasnenie procesu navarania a tym aj na zhodnotenie fyzikalno-metalurgickych dejov v procese
navarania laserovym li¢om praSkovych pridavnych materialov Na modelovych systémoch sa Studoval vplyv
zakladnych parametrov laserového a elektronoliCového nanaSania materidlov na Struktiru nanesenej vrstvy a
kvalitu spojov. Ziskal sa subor zdkladnych poznatkov charakterizujucich vztah podmienok nandSania
s findlnou Struktirou a fazovym zloZenim tenkych povrchovych vrstiev Ziskané poznatky mozno vyuzit
v optimalizécii procesu nanasania tenkych vrstiev. Skiimané boli otazky vplyvu parametrov a podmienok
technologického spracovania povrchov na kvalitu vytvorenych vrstiev s cielom navrhnit’ a odskuSat’ nové
technologické postupy v oblasti laserového a elektronolucového vytvarania povrchov, ktoré st vyuzitelné v
poloprevadzkovej vyrobe alebo priamo v priemysle. Realizaénym vystupom je databaza technologickych
parametrov vytvarania povrchovych vrstiev tromi metddami laserového navdrania a dvomi metédami
navdrania elektronovym lic¢om.

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

The project was aimed to a complex solution of tasks in the field of control of technological processes, their
monitoring and solution of tasks connected with the proper technological processes of surface material
engineering, based on laser and electron beam processes. Within the project solution, the methods for
designing a mechatronic complex system were determined for a given technology, method and system criteria
optimisation (for the structure and parameters) and the methods of motion control along the trajectories were
developed. The questions of adaptive control of systems at the change of parameters and system software were
solved. The questions within the field of a diagnostics of laser processes were solved. A realisation output
consists in a functional prototype of an industrial sensor for analysis of selected parameters of laser induced
plasma. The aspects of structural and thermal effects of surface deposition were studied. Mathematical models
of processes have been created. The results of computer simulation served for clarification of surfacing
process and thus also for assessment of physical and metallurgical phenomena in the process of deposition of
powder fillers with laser beam. The effect of basic parameters of laser and electron beam surfacing on the
structure of deposited layers and bond quality was studied on model systems. This resulted in a set of basic
knowledge, characterising the relationship of surfacing conditions with the final structure and phase
composition of thin surface layers. The attained knowledge may be utilised for optimising the process of thin
layer deposition. The questions of effect of parameters and conditions of technological processing of surfaces
on the quality of fabricated layers were studied with the aim to design and test new technological procedures
in the field of laser and electron beam fabrication of surfaces, applicable in a pilot plant or directly in the
industry. A realisation output will consist in a database of technological processes for fabrication of surface
layers with three methods of laser surfacing and with two methods of electron beam surfacing.
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