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Vacuum Electron Beam Melting Modification Technology to
Enhance Fe3;C0,NixCossMn;Sigs Medium—entropy Alloys
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Abstract: In recent years, due to the unique design concept and excellent mechanical and physical, and chemical
properties, studies on medium- and high-entropy alloys have become a research hotspot in the field of high-performance
metal materials. However, high strength and large plasticity are simultaneously achieved by adopting cold/hot processing
treatments together with reasonable heat treatmentsfor most medium- and high-entropy alloys. To rapidly strengthen the
medium- and high-entropy alloy, the Fey;C0xNinCossMn,Siygs medium-entropy alloys with different gradient structure
features were obtained using the vacuum electron beam selective melting technique. Under the same scanning mode and
scanning time, the thickness of the remelted layer increases with the increase of electron beam current. The mechanical test
results show that the best combination of properties together with relatively refined grains was obtained when the electron
beam current is 15 mA. Moreover, the corresponding average thickness of the remelted layer is 240 wm, the surface
hardness is 213 HV, the tensile strength is increased to 823 MPa, and the elongation is maintained to be 59%. The
experimental results show that the mechanical properties of medium- and high-entropy alloys can be effectively
strengthened by the rapid vacuum electron beam surface melting technology.
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Fig.1 Scanning direction (arrow) and track in high-entropy alloy plate during the electron beam surface melting together with cutting

positions and dimension of tensile specimens
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Fig.2 LSCM images and cloud pictures related to surface roughness of the surfacemorphologies of the homogenized, S1, S2, S3, S4
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Fig.4 SEM images of the homogenized, S3 and S4 samples
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Fig.6 Hardness results before and after electron beam treatments, theengineering stress-strain curves, the true stress-strain curves and
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Fig.7 Fracture morphologies for the homogenized, S3, and S4 samples

Fig.8 The strain distribution maps of the homogenized, S1, S2, S3 and S4 samples duringtension
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