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Abstract

The weldability of the superalloy Inconel 738LC is compromised by its susceptibility to heat-
affected zone (HAZ) liquation cracking, a consequence of its high gamma-prime (y") precipitate
strength and the formation of low-melting-point eutectic phases. This study investigates the
impact of Gas Tungsten Arc Welding (GTAW) current mode—comparing continuous current
with pulsed current—on the microstructure, mechanical properties, and overal weldability of
IN738LC. Through room-temperature tensile testing, Vickers hardness measurements, and
microstructural analysis via optical and electron microscopy, it was demonstrated that pulsed
current, particularly at higher frequencies, substantially mitigates liquation cracking and improves
joint integrity. The pulsed technique introduces controlled thermal fluctuations that reduce the
effective heat input, promoting a transition from columnar to equiaxed dendritic solidification,
minimizing interdendritic segregation, and refining the distribution of MC carbides.
Consequently, the weld metal exhibits enhanced tensile strength, ductility, and hardness. These
findings establish pulsed GTAW as an effective strategy for suppressing cracking and improving
the performance of IN738LC welded joints.
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