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Nazov projektu: Bezdeformacné zvaranie halovych nosnikov 4 hordkmi
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PRVA ZVARACSKA, a. s.

Materialovotechnologicka fakulta STU v Trnave

Ustav materialov a mechaniky strojov SAV

Ktoré zahrani¢né
pracoviska
spolupracovali pri rieSeni
(nazov, Stat):

Ziadne

Udelené patenty alebo
podané patentové
prihlasky, vynalezy alebo
uzitkové vzory
vychadzajuce z vysledkov
projektu:

Podand prihlaSka uzZitkového vzoru €. 87-2008 Poloautomaticka linka, technoldgia
a riadenie vyroby zvaranych konstrukénych prvkov

Publikacie (knihy, €lanky,
prednéasky, spravy a pod.)
zhriujuce vysledky
projektu

(uvedte i publikacie prijaté
do tlace):

Uvadzajte maximalne pét
najvyznamnejsich
publikacii.

Pikna L., Ulrich K., Koleni¢ F.: Welding of Duplex Stainless Steel SAF 2507 by Laser
Beam, p. 1075-1076, Annals of DAAAM for 2008 & Proceedings of the 19th International
DAAAM Symposium, Vienna, Austria 2008.

Kajdalov A.A., Koleni€ F.: Ruényje, perenosnyje i peredviZznyje masiny dla razdelki
kromok listov konstrukcionnych materialov, Svarscik No. 5 2008, s. 36 -41.

Koleni€ F., Guspan J., Kovac€ L., Blaziek P.: Vysokoproduktivna linka na zvaranie
nosnikov fahkych hal, Zbornik prednasSok z XXXVI. Medzinarodnej konferencie
a diskusného fora ZVARANIE 2008, 5.-7.11.2008 Tatranska Lomnica, s. 137-142.

Balla J., Koleni¢ F., Kovafikova I., Dfimal D., Dafko M.: Vplyv technologickych
parametrov navarania laserom na vlastnosti kompozitnych navarov, Zbornik prednasok
z XXXVI. medz. konf. ZVARANIE 2008, 5.-7.11.2008 Tatranska Lomnica, s. 157-162.

Koleni€ F., Guspan J.: Nové metddy vysokoproduktivneho zvarania nosnikov fahkych
hal, Zbornik prednasok z vedeckého seminara Technoldgia zvarania 2008 — technoldgia
rozvoja priemyslu Eurépskej unie, 25.11.2008 Bratislava.

V ¢om vidite uplatnenie
vysledkov projektu:

Vysledky projektu umoZznia vyrobu automatizovanych zariadeni na zvaranie halovych
nosnikov, ktora vyuZiva technoldgiu zvarania 4 horakmi sucasne.
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Charakteristika vysledkov

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:
Vysledkom rieSenia projektu je navrh novej technoldgie bezdeformaéného zvarania ocelovych nosnikov tvaru
| s pouzitim 4 horakov suc€asne v polohach PB a PD s automatickym riadenim procesu a adaptivnymi korekciami
trajektérie horakov s pouzitim dotykovych snimacov. Boli navrhnuté a odskusané nasledovné modelové uzly
jednoucelového zvaracieho zariadenia, ktoré zvySuju jeho univerzalnost' a variabilnost’

e systém polohovania horakov pomocou servopohonov umoZziujuci pruzné a jednoduché polohovanie
systém korekcie polohy horakov pracujuci v celom rozsahu pohybov
systém vzajomného pohybu nosnych stipov a na nich nesenych zvaracich horakov
systém upinania a polohovania zvaranych nosnikov réznych dizok
systém modularneho predlZzovania pojazdovej drahy
systém polohovania horakov dvojosovymi senzormi a jemné manualne nastavenie horakov, koncepéné rieSenie
vozikov nesucich zvarany nosnik.
Uskutoc€nili sa skusky technoldgie zvarania v réznych polohach zvarania, ktoré zahrnuli priame zvary, prechody zvarov
pri ich stupani a klesani bez preru$enia zvarania a zvaranie réznych velkosti kitovych zvarov v rozsahu a = 3 az 6 mm
jednym prechodom na réznych materialovych hrubkach plechov pasnic v rozsahu 4 az 10 mm a stojin v rozsahu 4 az 8
mm a ich kombinacii na realnych nosnikoch. Bol urobeny vyber pridavnych materidlov a odsku$anie ich vhodnosti pre
zvaranie v polohach PB a PD. Na zaklade parametrov ziskanych z vysledkov experimentov a pri stanovovani
optimalnych parametrov zvarania sa vypracovali technologické postupy zvarania nosnikov su¢asne 4 horakmi
pouzitelné pri sériovej vyrobe nosnikov. Pri skiskach sa preukazalo, Zze deformacie od zvarania takymto spésobom
vyhovuju poZiadavkam na exploataciu bez dodato¢ného rovnania. Pri makroskopickom hodnoteni zvarovych spojov
podla STN EN ISO 15614-1 sa preukazalo, ze vyhovuju pozadovanej urovni kvality.

Summary of the project results and the fulfillments of the project goals (max. 20 lines) -
english:

The result of project solution comprises development of a new technology for distortion-free welding of steel beams of |
profile by a simultaneous application of 4 torches in PB and PD position with an automatic process control and with
adaptive corrections of torch trajectories by use of tactile sensors. The following model variants of a single-purpose
equipment were designed and tested, enhancing its versatility and variability:

e system of torch positioning by use of servo-drives enabling a flexible and simple positioning
system of torch position correction, operating within the entire range of movements
system of mutual motion of carrying columns with the welding torches carried on them
system of clamping and positioning of welded beams of different lengths
system of a modular prolonging of travel path
system of torch positioning with two-axial sensors and a fine manual setting of torches, conceptual solution of
carriages carrying the welded beam.
Tests of welding technology in different welding positions were performed, including the straight welds, weld transitions
at their rising and lowering without interruption of welding and welding of fillet welds of different size in the extent from a
= 3 to 6 mm in one pass on different thicknesses of plate flanges varying from 4 to 10 mm and the webs in thickness
varying from 4 to 8 mm and their combinations on actual beams. Welding consumables were selected and their
feasibility for welding in PB and PD positions was tested. The technological procedures for a simultaneous welding of
beams with 4 torches, applicable in series manufacture of beams, were elaborated on the basis of parameters achieved
from the results of experiments and by determination of optimum welding parameters. The test has shown that
distortions from welding occurring by the developed procedure meet the requirements for exploitation without the need
for an additional straightening. Macroscopic assessment of welded joints, performed in accordance with STN EN ISO
15614-1 standard, has shown that the fabricated joints meet the desired quality requirements.
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