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Abstract: 
The demand for high performance magnetic materials with high strength is gradually increasing due to their 
importance in energy conversion devices including electric motors, transformers, and generators. Traditional 
materials often face limitations and lack the desired properties required for the development of next generation 
e-vehicles and wind turbines. Additive manufacturing (AM) offers a promising solution by accelerating the 
development of novel materials, improving material utilization, and providing precise control over composition 
and microstructure. Compositionally graded Fe-xCo-yNi, Fe-xNi-ySi, and Fe-xSi alloys have been processed by 
AM technique known as direct energy deposition. The graded compositions result in a remarkable change in 
magnetic, mechanical, and electrical properties. For example, in Fe-Co-Ni alloy system, coercivity changes range 
from 0.4 to 64 Oe, resistivity from 9.4 to 72.6 µΩ-cm, and ultimate tensile strength from 465 to above 1150 
MPa. Such tunable functionality graded properties offer unique potential for energy conversion applications 
specially for high-speed electric machines. Furthermore, this presentation will elaborate on additional high-
throughput methods for discovering novel magnetic materials, such as combinatorial flow synthesis, spark 
plasma sintering, thermodynamic modeling, and machine learning. 
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Dr Chaudhary’s research is centred on a wide range of magnetic materials tailored for energy applications. His 
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alloys, functionally graded materials, accelerated materials development, additive manufacturing, artificial 
intelligence and machine learning. 
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