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Abstract: 
Transportation industry is considered an indispensable element in the global economy, because of the tremendous potential it has in most of the current fields of

activity. Its development is a precise indicator of the modern society progress, so identifying possibilities of reducing materials consumption and pollutant

emissions, but improving current performances are the current challenges.

The paper is focused on the study of a low weight compositionally complex alloy (CCA), with improved mechanical properties, with applications in transportation

industry. CCAs represent a new class of multicomponent alloys that have been distinguished by its unique properties, composition and microstructures. To obtain a

new material that could meet the expected requirements, a rigorous selection process was performed. It consists in calculating the thermodynamic and kinetic

criteria of the alloy system, to predict the formation of solid solution structures and obtain the optimal alloy compositions. The selection of the most appropriate

compositions is followed by the elaboration stage, where the induction furnace is used and then were structurally and chemically characterized, by different

techniques. The empirical results indicated a high potential of the obtained materials in replacing the materials conventionally used in the transportation industry,

by providing increased efficiency.

Keywords: transportation industry, compositionally complex alloy, solid solutions, performance.

Acknowledgements:
This work was supported by research grants of the Romanian National Authority for Scientific Research and Innovation, CNCS/CCCDI—UEFISCDI, project numbers: ERANET

– M COMPTRANS-1, within PNCDI III.

Methods and results:
Composition influence over empirical criteria for AlFeMnSi system

Conclusions:

Optimized compositions for AlFeMnSi system

Phase diagram simulation for Al0.4Fe0.2Mn0.2Si0.2

Element Al Fe Mn Si Total

Nominal 

compos,

at.% 

40 20 20 20 100

Nominal

compos,

wght.% 

27.98 28.96 28.49 14.56 100

Resulted 

compos,

wght.%

28.56 28.64 28.60 14.20 100

Chemical composition of as-cast specimens

Thermal Analysis for Al0.4Fe0.2Mn0.2Si0.2

Optical characterisation results for Al0.4Fe0.2Mn0.2Si0.2

Central area Marginal area
Scanning electron characterization results for Al0.4Fe0.2Mn0.2Si0.2

To determine the physical and structural characteristics of the alloys based on AlFeMnSi system, were performed simulations and experimental work. The
criteria calculations revealed that the elements that lower the density (Al, Si) are increasing the intermetallic compounds content and vice versa (Fe,Mn). The
elements with higher melting temperature are welcome for the formation of prevalent SS structures. The optimised compositions show that are several options

for alloys with melting temperature higher than 1000ºC and density near 4 g/cm3 .
A composition with low density, high melting temperature and low intermetallic compounds content was selected for experimental trials. The DTA analyses

showed the expected melting temperature (aprox 1100ºC) with the measured density of 4.7 g/ cm3 . The simulated structure shows a high content of intermetallic
compounds based phases. Optical and electronical microscopy results showed even dendritic structure with small particle or micropores distributions. The
results of the performed simulations are promising in terms of low density, high melting temperature and structural behaviour and the obtained alloys have
potential for being used in transportation industry.
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