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Abstract 

Microstructural characterization of Alloy 718 fusion zone welded with both solid 

solution and age hardenable filler metal has been done. The microsegregation and the aging 

response were studied by employing three levels of weld cooling rate. Gas Tungsten Arc 

welding process was used. The fusion zone of solid solution filler metal has been responding 

to the aging treatment due to the weld process conditions and weld metal chemistry. However 

the weld metal composition was modified due to the higher molybdenum (Mo) content in 

solid solution filler metal. The effect of this modification on the phase reaction temperatures 

was studied and the same was compared with the conventional filler metal.  

Keywords: Alloy 718, Gas Tungsten Arc Welding, Laves phase, X-ray diffraction, 

Differential scanning calorimetry 

Introduction 

Alloy 718 is a high strength Ni-Fe base superalloy and is one of the indispensable 

superalloys in the aerospace applications. This alloy is extensively used in the high 

temperature systems of cryogenic rocket engines. Alloy 718 was practiced to be welded in 

the solution treated condition and subsequent age hardened, since it had excellent strain age 

cracking resistance by the sluggish precipitation kinetics of the principal strengthening 

precipitate γ”[1]. The solidification behavior of alloy 718 was well investigated and the 
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