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The difficulties in joining aluminum to titanium alloys by fusion welding technologies result
not only from significant differences in the physical, mechanical and thermal properties of the
two materials but mainly from the unavoidable formation of brittle intermetallic compounds
[1-4]. Various conventional and unconventional welding technologies were tested to obtain
sound weld joints of these materials, and the influence of welding parameters on the quality
of produced weld joints was evaluated [5-6].

In this study, the butt welded-brazed joints of two plates with the thickness of 2 mm of
EN AW5083-H111 alloy and titanium Grade 2 were prepared applying two different welding
technologies: laser beam welding (LBW) and gas tungsten arc welding (GTAW). ER4047
and ER4043 welding wires with the diameter of 1.2 mm were used as filler materials. The
microstructure and mechanical properties of experimental weld joints were analyzed and
compared. In general, the strength of welded-brazed joints prepared by laser welding was
higher than the strength of samples after GTAW. The highest tensile strength at the level of
245 MPa was measured for the welded-brazed joint manufactured by LBW using following
welding parameters: the laser power of 1800 W, the welding speed of 30 mm.s−1, the laser
beam offset to Al-sheet of 400 µm and the wire feed speed of 2.4 m.min−1.

The research has been supported by the Scientific Grant Agency of the Slovak Republic within
the Projects VEGA No. 1/0796/20 and KEGA No. 029STU-4/2018.

[1] Kalaiselvan K and Elango A 2014 JAMME 67 1 39-44.
[2] Sánchez Amaya J M, Amaya-Vázquez M R and Botana F J 2013 Laser welding of light

metal alloys: aluminium and titanium alloys, In: S. Katayama (Ed.) Handbook of Laser
Welding Technologies, Woodhead Publishing Series in Electronic and Optical Materials
https://doi.org/10.1533/9780857098771.2.215

[3] Ohnuma I et al 2000 Acta Mater 48 3113–3123.
[4] Zhang Y et al 2018 J Alloys Compd 747 764-771.
[5] Xu C and Peng C 2020 Mater Res Express 7 026542
[6] Zhou X, Duan J, Zhang F and Zhong S 2019 Materials 12 (5), 712.

https://doi.org/10.3390/ma12050712


