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Abstract

This study investigated the effects of pulsed current and constant current on the microstructure
and mechanical properties of Hastelloy X superalloy welds produced by Gas Tungsten Arc
Welding (GTAW), using ERNiICrMo-2 filler metal. Key microstructural parameters, such as
elemental segregation, dendrite refinement, and weld metal uniformity, along with changes in
weld strength and hardness, were examined and compared between the two welding modes.
Microstructural evaluations were conducted using optical microscopy, Field Emission Scanning
Electron Microscopy (FESEM), Energy Dispersive Spectroscopy (EDS), and X-ray Diffraction
(XRD) for phase identification. Pulsed current welding resulted in a finer microstructure with
more equiaxed dendrites, reduced elemental segregation, and a more uniform distribution of M¢C
carbides. Furthermore, this process led to sSignificant improvements in hardness, impact
toughness, and tensile strength of the weld metal compared to constant current welding. Fracture
analysis confirmed ductile fracture behavior in al specimens, consistent with the microstructural
and mechanical findings. The results of this research highlight the importance of using pulsed
current in GTAW as an effective method for controlling the microstructure and enhancing the
mechanical properties of Hastelloy X aloy joints.

K eywords. Hastelloy X superaloy , GTA Welding , Pulsed Current , ERNiCrMo-2 filler metal , Microstructure ,
Mechanica properties.
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