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Abstract : Several recent investigations have revealed medium entropy alloys exhibiting better mechanical properties than
their high entropy counterparts. This clearly establishes that although a higher entropy plays a vital role in stabilization of
particular phase over complex intermetallic phases, configurational entropy is not the primary factor responsible for the high
inherent strengthening in these systems. Above and beyond a high contribution from friction stresses and solid solution
strengthening, strain hardening is an important contributor to the strengthening in these systems. In this regard, researchers
have developed severe plastic deformation (SPD) techniques like High Pressure Torsion (HPT) to incorporate very high shear
strain in the material,  thereby leading to ultrafine grained (UFG) microstructures, which cause manifold increase in the
strength. The presented work demonstrates a meticulous study of the variation in mechanical properties at different radial
displacements from the center of HPT tested equiatomic ternary FeMnNi synthesized by casting route, which is a low stacking
fault energy FCC alloy that shows significantly higher toughness than its high entropy counterparts like Cantor alloy. The
gradient in grain sizes along the radial direction of these specimens has been modeled using microstructure entropy for
predicting the mechanical properties, which has also been validated by indentation tests. The dislocation density is computed
by FEM simulations for varying strains and validated by analyzing synchrotron diffraction data. Thus, the proposed model can
be utilized to predict the strengthening behavior of similar systems deformed by HPT subjected to varying loading conditions.
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