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ABSTRACT

Complex concentrated alloys are a new class of metallic materials with a distinct synthesis strategy, different from conventional alloys, which are based on one or two main elements,

because they are composed of five or more main elements. These materials have a great innovative potential, due to the multitude of attractive characteristics, which give complex

concentrated alloys a great potential for use in a wide range of industrial applications. In order to demonstrate efficiency in use, biomaterials must have good mechanical and surface

properties (surface tension, roughness), oxidation resistance and biocompatibility properties. Therefore, complex concentrated alloys with biocompatible properties are an option with

superior characteristics compared to biocompatible materials traditionally used for implants or prostheses. In order to predict the formation of solid solutions in biocompatible

complex concentrated alloys and provide the optimal compositions, thermodynamic and kinetic simulations were performed by means of professional software MatCalc. The selected

compositions were elaborated in the induction furnace, using the melting – casting method and then heat treated, in order to homogenize and refine the internal structure. Also, the

obtained alloys were analyzed by chemical characterizations, optical techniques, X-ray diffraction, electron microscopy, as well as the mechanical and corrosion tests.

The work brings original contributions, both in terms of scientific and technological application, which can open new perspectives in the selection, design and development of new

materials with biocompatible properties.
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AIM: development of new compositions of complex concentrated alloys with biocompatible properties.
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FeTa0.5Nb0.5Ti1.5Zr0.5 12.42 -15.56 8.02 5.25 12.78 2201.78 1.76 -15.56 1.31 7.61

FeTa0.5Nb0.5TiZr0.5 12.89 -16.41 8.52 5.43 13.28 2239.01 1.76 -16.41 1.31 8.06

FeMnNb0.5TiZr0.5 12.97 -15.38 8.23 5.88 12.92 1927.40 1.63 -15.38 1.33 6.65

Optimal complex concentrated alloys with biocompatible properties
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Comparison of the elastic modulus of 

FeTa0.5Nb0.5Ti1.5Zr0.5 and FeMnNb0.5TiZr0.5 CCAs

Comparison of the rigidity modulus of 

FeTa0.5Nb0.5Ti1.5Zr0.5 and FeMnNb0.5TiZr0.5 CCAs

The FeTa0.5Nb0.5Ti1.5Zr0.5 

alloy sample (1255.89 

GPa and a tensile 

strength of 13.481%) has 

superior compressive 

properties compared to 

the FeMnNb0.5TiZr0.5

alloy sample (1398.45 

GPa strength and tensile 

strength) of 20.21).

The MatCalc calculation program was used to investigate the redistribution process of solid solutions during the solidification process. Analyzing the influence of

the alloying elements on the CCAs properties, there were proposed three alloys: FeTa0.5Nb0.5Ti1.5Zr0.5 , FeMnNb0.5TiZr0.5 and FeTa0.5Nb0.5TiZr0.5. The proposed

CCAs were elaborated in the induction furnace and then were heat treated, to obtain a superior compositional homogeneity. To determine the CCA with the best

properties was used the TOPSIS method and was concluded that remelted FeTa0.5Nb0.5Ti1.5Zr0.5 alloy is the most suitable to be used in biocompatible applications.

Ranking of the performance score obtained by CCAs with 

biocompatible properties
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