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V ¢om vidite uplatnenie
vysledkov tohto projektu:

V oblasti elektronolucového zvarania vysokoodolnych a extrémne namahanych sucasti strojov
a zariadeni predovsetkym vysokoobratkovych turbokompresorov pracujucich pri vysokych
teplotach, Casti prudovych motorov a Casti chemickych zariadeni v agresivnych prostrediach.
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Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - slovensky:

Vysledky rieSenia projektu predstavuji nové poznatky v oblasti vyuzitia simultdnnych procesov dohrevu,
predhrevu, stehovania a rovnania pri elektronoli¢ovom zvarani s vyuzitim pre aplikacie vytvarania extrémne
naro¢nych zvarovych spojov. Simultdnnym predhrevom a dohrevom zvarov z niklovej zliatiny Inconel 713LC
a ocele 15 230 bol vyrazne potlaceny vznik hortcich trhlin, no vo zvaroch boli pritomné trhliny inicializované
v TOO na pritomnych zlievarenskych defektoch (necelistvosti a zriedeniny). Navarenim prasku NP22 na
zvarovi plochu Inconelu bola vytvorend bariéra proti Sireniu trhlin do zvarového spoja. Laserovym
povrchovym spracovanim bola S$truktira na zvarovej ploche Inconelu pretvorend na extrémne jemnut
a homogénnu Struktaru. Tato jemnozrnna Struktira rovnako ako navarena vrstva zabranila Sireniu trhlin zo
ZM do zvarového kovu. Simultdnnym dohrevom zvarov duplexnej ocele typu SAF 2205 pomocou
defokusovaného elektronového luca sa podarilo dosiahnut vo zvaroch znizeny obsah feritu az o 16%
v porovnani so zvarom vyhotovenym bez simultdnneho dohrevu. Vo zvarovych spojoch neboli pozorované
ziadne chyby typu trhlin alebo poérov. Pri zvérani prednej rozvodovky automobilu bolo tanierové ozubené
koleso zvarené s hriadelom s vyuzitim simultdnneho trojbodového stehovania. Dosiahnutd hodnota
deformécie od stehovania nepresiahla hodnotu 0,01 mm. Celkové deformacie od zvarania nepresiahli hodnotu
0,08 mm. Pri zvarani ozubenych kolies pradovych motorov bolo aplikované simultanne rovnanie kratkym
zvarom po obvode. Toto rovnanie sa vykonalo po identifikdcii miesta s maximalnou hodnotou obvodovej
deformécie. Rovnaci zvar bol urobeny s 1/3 vykonom na obvode od 90° do 180°. Postup bol aplikovany
individualne na kazdom zvarenci v zavislosti od vel’kosti obvodovej deformacie.

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

The results of project solution present totally new knowledge from the field of application of simultaneous
processes of post heating and preheat, stitching and straightening at electron beam welding used for fabrication
of extremely demanding joints. By simultaneous preheat and post heating of weldments of nickel alloy type
Inconel 713LC and 15 230 steel, the occurrence of hot cracks was significantly suppressed, however several
cracks initialising from the HAZ were observed in the welds, owing to present casting defects (inhomogenities
and porosity). By laser deposition of NP 22 powder, a barrier preventing propagation of cracks to weld joint
was formed. By laser surface treatment the structure on the weld edge of Inconel was transformed to extremely
fine and homogeneous structure. This fine-grained structure, similarly as the deposited layer prevented crack
propagation from the base metal to weld metal. At simultaneous post heating of welds in duplex steel type
SAF 2205 by use of defocused electron beam it was possible to attain the reduced ferrite content in the weld
zone even by 16%, compared to weld fabricated without simultaneous post heating. No defects like cracks or
pores were observed in welded joints. At welding front axle drive, the crown gear was welded with the shaft
by application of a simultaneous three-spot stitching. The level of distortions resulting from stitching did not
exceed the value of 0.01 mm. The overall welding distortions did not exceed the value of 0.08 mm. In welding
jet engine gear wheels a simultaneous straightening with a short circumferential weld was applied. This
straightening was performed after identification of location with maximum value of circumferential distortion.
The straightening weld was performed with 1/3 power on the circumference varying from 90° to 180°. This
process was applied individually on each weldment in dependence on the rate of angular distortion.
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