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Until the early 20’s, metallic alloys were designed in a conventional way as far as their 

composition was concerned. At a saturation level of their properties, the introduction of High 

Entropy Alloys (HEAs) [1] seemed to upgrade the commonly used alloy concept and transform 

the traditional view of metallic materials into an original breakthrough. HEAs cover a broad 

range of structures and properties, thus finding use in multiple structural [2], magnetic [3], high-

temperature [4], and oxidation-resistant applications [5]. Due to their unique properties, these 

systems have attracted considerable attention, both from academics and technologists. 

In the present work, the additively manufactured FeCoNi(AlMn)x systems were evaluated in 

terms of structural and magnetic properties. In particular, the microstructural features were 

characterized utilizing Scanning Electron Microscopy (SEM) with Energy Dispersive X-Ray 

Analysis (EDX). Selected alloys were also investigated by means of Transmission Electron 

Microscopy (TEM). 

Regarding the magnetic properties, the alloys exhibited good soft-magnetic behavior, while 

their magnetic screening was performed through Magneto-Optical Imaging (MOI) and 

Magnetic Force Microscopy (MFM). MOI was used as an express technique for monitoring 

magnetic properties of the materials, while MFM was used as an elevated method for studying 

the surface magnetic properties with high resolution, thus allowing the visualization of the 

submicron-sized domain structures. Topography and MFM phase imaging revealed distinct 

features and morphologies of the magnetic domains, associated with the structural evolution in 

each HEA system. 
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