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Abstract

In this paper, the process of extruding Cu-10Fe alloy using a finite element analysis (FEA) was theoretically analyzed. To achieve this,

the dependence of strain rate and temperature of the alloy required for the extrusion process was secured by utilizing databases for Cu and

Fe and the KHL model. For microstructure analysis, FE-SEM with EDS was used to distinguish the phases present in Cu-10Fe alloy. The

mechanical characteristics of Cu-10Fe alloy were secured using the results of fitting the mechanical properties of Copper and Steel from the

Deform database to the KHL model. The deformation behavior within the alloy during hot extrusion was analyzed, providing insights into

effective stress, effective strain, effective strain rate, and temperature. It was observed that the strain distribution was non-uniform. These

research findings contribute to an improved understanding of the hot extrusion process of Cu-10Fe¢ alloy and can aid in predicting the

mechanical properties of the material.
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Fig. 1 Mechanical properties of Copper and Steel

measured at various temperatures and strain
rates, and results fitted using the KHL model
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Fig. 2 (a) Mesh used for FEA; (b) boundary conditions
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Fig. 3 Mechanical properties of Cu-10Fe alloy
calculated by applying the mixture rule and
fitting results using the KHL model
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effective strain rate, and temperature during
extrusion of Cu-10Fe alloy
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