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Bol vyvinuty systém plo$ného rastrovania elektréonového lic¢a, umoziiujuci uplne novy
sposob technologii zvarania hlinikovych zliatin nachylnych na praskanie.
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Charakteristika vysledkov
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Vysledky rieSenia projektu predstavuju nové metddy a postupy pre zvaranie vybranych typov Al zliatin. Bol
vyvinuty systém plosného rastrovania elektronového Iaca, umoziujici Uplne novy spdsob vytvarania
technologickych podmienok zvérania. Systém bol vyuzity na experimenty rozdelenia elektronového ltca na
dva, resp. tri samostatné lace posunuté navzajom o urcitu vzdialenost. Toto rozdelenie bolo pouzité pri
zvarani vymennikov tepla zo zliatiny AIlSil0. Pouzitim takto rastrovaného luc¢a sa dosiahlo zniZenie
nachylnosti na tvorbu porov pri zvySenej produktivite zvarania. Bolo realizované tiez zvéranie telies
vymennika tepla, kde sa na extrudovany valcovy vymennik EVT privara veko KPEVT alebo priruba OEVT.
Pri zvarani dvojice EVT — OEVT a EVT — KPEVT dvoma lu¢mi sa pri rovnakej kvalite zvaru v porovnani so
zvaranim jednym laom zvysila produktivitu zvérania takmer dvakrat. Dalej boli stanovené vhodné
technologické parametre pre vybrané materidlové kombinacie néachylné na praskanie. Pre dosiahnutie
pozadovanych parametrov zvarového spoja boli optimalizované tieto parametre: geometria vzdjomného
rozloZenia rastrovanych licov, rozdelenie celkovej energie lucov a frekvencia rastrovania. Na zaklade
vykonanych experimentov bola odladena optimélna technoldgia zvéarania pre konkrétne aplikacie vymennikov
tepla typu MB4. V oblasti diagnostikovania a monitorovania procesov elektronoli¢ového zvarania bol
vyvinuty novy spdsob monitorovania elektronového luca pomocou miniatirnej CCD kamery umiestnenej vo
vakuovej komore a bola vytvorend databaza emisnych spektier vybranych materidlov s identifikaciou
charakteristickych Ciar prisluchajicim jednotlivym prvkom.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

The results of project solution represent new methods and procedures for welding selected types of Al alloys.
A system of planar scanning of electron beam was developed, enabling a totally new process for creation of
technological conditions of welding. This system was employed in experiments with a beam splitting into two
and/or three independent beams mutually shifted by a certain distance. This beam splitting was applied in
welding of heat exchangers made of AISil0 alloy. Application of beam scanned in such a way resulted in
reduced susceptibility to pores formation at increased welding productivity. Also welding of heat exchanger
bodies was realised, where on extruded cylindrical exchanger type EVT the cover type KPEVT or the flange
type OEVT is welded. At welding of EVT — OEVT and EVT — KPEVT couples with two beams the welding
productivity was almost doubled, when compared to welding with one beam at the same weld quality. Then
suitable technological parameters were determined for selected material combinations susceptible to cracking.
To achieve the desired parameters of welded joints, the following parameters have been optimised: geometry
of mutual distribution of the scanned beams, distribution of overall power of beams and the scanning
frequency. Based on performed experiments, the optimum welding technology for actual application of heat
exchangers type MB4 was debugged. In the field of diagnostics and monitoring processes of electron beam
welding a new method of monitoring electron beam by use of a miniature CCD movie camera located in
vacuum chamber was developed and a database of emission spectra of selected materials was created with
identification of characteristic spectral lines belonging to individual contained elements.
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