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Significant Engineering Contributions: 

My engineering contributions lie in developing innovative solutions for dissimilar 

metal welding (DMW) to fabricate thick-section components like steam pipes and boiler 

headers. This area is of great interest to many researchers and industries today, including the 

power, automotive, marine, and aerospace sectors, where structures are subjected to harsh 

environmental conditions such as high temperature and pressure, sub-zero temperatures, and 

corrosive environments. The early failures of DMW joints can be attributed to one or more of 

the following factors: (i) differences in coefficients of thermal expansion (CTE), (ii) carbon 

migration, (iii) discrepancies in creep properties, (iv) the formation of oxide notches, and (v) 

the development of a soft heat-affected zone. The mismatch in CTE leads to the accumulation 

of residual stresses at the interface between the weld metal and base metal, generating 

substantial localized tensile stresses and ultimately contributing to the failure of the DMW 

joint. In this context, I conducted significant research on the weldability issues of ferritic steel 

(P92) and nickel-based superalloy (Inconel 617). These materials are promising candidates 

for next-generation ultra-supercritical and advanced ultra-supercritical power boilers. My 

PhD research, supported by a seed grant from IIT Jodhpur and external funding from Science 

and Engineering Research Board (SERB), investigates weldability issues in DMW joints for 

various industrial applications, including thermal power plants and marine environments. 

Extensive efforts have been made to explore the microstructure, mechanical properties, 

residual stresses, and creep behavior of DMW joints to address these challenges across ultra-

supercritical and advanced ultra-supercritical power boilers applications. In my research, I 

investigate the impact of heat treatment procedures, filler composition, weld groove 

geometry, and buttering procedures on the mechanical properties, creep properties and 

microstructural behavior of DMW joints. In future, I aim to contribute to the creation of more 

reliable, efficient, and sustainable industrial applications. My intention is to bridge the gap 

between research and industry by developing practical solutions for real-world applications. 

This can be achieved by collaborations with experts in materials science, mechanical 

engineering, and industrial engineering to tackle complex challenges in dissimilar metal 

joining. 


