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PINKE, Peter. Microstructure characteristics of borated austenitic stainless steel welds. In
Vedecké prace MtF STU v Bratislave so sidlom v Trnave. Research papers Faculty of
Materials Science and Technology Slovak University of Technology in Trnava. Vol. 26, no.
43 (2018), s. 45-54. ISSN 1336-1589. V databaze: INSPEC ; DOI: 10.2478/rput-2018-0029.

Uplatnenie vysledkov projektu

Vysledky projektu je mozné uplatnit’ pri vyhotovovani zvaranych konstrukcii so zliatin Al-Li
AW 2099, Titan Grade 2 a Grade 5 pevnolatkovym laserom a elektrénovym luéom. Ako
priklad je mozné uviest vyrobu obeznych kolies turbokompresorov vyhotovenych z tychto
zliatin, pre ktoré boli v ramci projektu overené technoldgie ich zvarania laserovym a
elektronovym lu¢om.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Ciele stanovené v jednotlivych etapach a vystupy projektu boli splnené v sulade s
planovanym harmonogramom projektu. RieSitel'sky kolektiv navrhol a realizoval
technologicky postup redukcie hrabky Al-Li zliatiny 2099 z 25,4 mm na 2, 3 a 4 mm urcenej
na zvaranie laserovym lu€om. Boli stanovené mechanické vlastnosti zakladnych materialov
i zvarovych spojov zliatin Ti Grade 2, Ti Grade 5 a Al-Li 2099 vyhotovenych zvaranim
pevnolatkovym laserom a elektrénovym lu¢om a uréené odporuc¢ané parametre zvarania v
zavislosti od typu lahkej zliatiny, jej hrubky a type zvarového spoja. Makroskopickou
analyzou a pocitacovou tomografiou sa stanovil vplyv pouzitych ochrannych plynov (argén,
hélium) a parametrov zvarania na charakteristické rozmery zvarov a tvorbu defektov. Pre
vSetky typy zvarovych spojov a zvaranych materialov bola vykonana detailna
makro&trukturna a mikrostrukturna analyza, priCom svetelnou a elektrénovou mikroskopiou
boli identifikované jednotlivé fazy v zvarovom kove, teplom ovplyvnenej oblasti a v
zakladnom materiali zvarovych spojov. Pri studiu vplyvu riadenia mnozZstva energie
prostrednictvom aplikacie technologickych pohybov elektronového lu¢a, (napr. kruznica,
elipsa, prie¢ne kmitanie) na geometrické charakteristiky zvarovych spojov boli ako Statisticky
vyznamné veli€iny identifikované velkost vychylovacieho napatia a frekvencia
vychylovania. Naopak, vplyv tychto veli€¢in na pérovitost’ vo zvarovom kove bol Statisticky
nesignifikantny. Ako vyznamné a originalne poznatky je mozné oznacit tiez dosiahnuté
vysledky v oblasti tepelného spracovania zvarovych spojov za ucelom eliminacie
negativnych dosledkov aplikacie teplotného cyklu zvarania a zlepSenia mechanickych
vlastnosti zvarovych spojov.

Vysledky rieSenia projektu boli publikované na domacich i zahrani¢nych vedeckych
konferenciach a seminaroch ako aj v domacich a zahrani¢nych ¢asopisoch.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The objectives set for each project stage and the project outputs were met in accordance
with the planned project schedule. The research team designed and implemented a
technological procedure for reducing the thickness of Al-Li 2099 alloy from 25.4 mm to 2, 3
and 4 mm intended for laser beam welding. The mechanical properties of the base materials
as well as weld joints of Ti Grade 2, Ti Grade 5 and Al-Li 2099 alloys by solid-state laser and
electron beam welding were determined. Consequently, the recommended welding
parameters were determined depending on the type of light alloy, its thickness and type of
weld joint. The influence of shielding gases (argon, helium) and welding parameters on the
characteristic dimensions of the welds and the formation of defects was determined by
macroscopic analysis and computed tomography. For all types of welded joints and welded
materials, detailed macrostructural and microstructural analysis was performed, individual
phases in the weld metal, the heat affected zone and the base material of the welded joints
were identified by light and transmission electron microscopy. In the study of the influence of
the amount of energy controlled by the application of technological movements of the
electron beam (e.g. circle, ellipse, transverse oscillation) on the geometrical characteristics
of welded joints, the deflection voltage and deflection frequency were identified as
statistically significant variables. On the contrary, the influence of these variables on porosity
in the weld metal was statistically insignificant. The results achieved in the field of heat
treatment of welded joints in order to eliminate the negative consequences of the application
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of the thermal welding cycle and to improve the mechanical properties of the welded joints
can also be considered as significant and original knowledge.

The results of the project were published at domestic and foreign scientific conferences and
seminars as well as in domestic and foreign journals. Eight graduates and two PhD students
participated in the project during its solution.
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