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Composition Design and Mechanical Properties of FCC+TiC Type EHEA
XIE Hengke, REN Chicheng, LONG Yaohui, LI Tianxin
(College of Materials and Metallurgy, Guizhou University, Guiyang 550025)
Abstract: A novel carbon-containing CoFeNiy; (Ti,5C) 055 EHEA was designed combined with A-(M-+N) composi-
tion design model and phase diagram calculations, and microstructure as well as mechanical properties was investigated.
The results reveal that the alloy consists of FCC solid solution phase and TiC carbide phase, where the yield strength,
tensile strength and elongation reach up to 304 MPa, 594 MPa and 8%, respectively. Additionally, the alloy exhibits a
high work-hardening rate (1 500 MPa) , indicating excellent work-hardening capability and superior uniform deforma-
tion ability.Fracture analysis demonstrates that FCC phase is characterized by dimple fracture, while TiC phase displays
brittle cleavage fracture.Classical Orowan strengthening model was employed to assess the strength source, and contri-
bution of TiC carbide approximately accounts for 62% , confirming that second-phase strengthening is dominated.
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Fig.1 Thermodynamic phase diagram calculation results of

CoFeNiy;(Ti,5C)y 4 alloy obtained by Pandat
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