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High-entropy alloys (HEAs) are the most recently developed materials that
are known for their unique properties, such as high hardness and strength,
high corrosion and wear resistance, good oxidation and thermal stability.
These new class of alloys consist of five or more principal elements, and
the concentration of each constituent element ranges from 5 to 35 at.%.

The scheme of physical metallurgy in which the four core effects of HEAs 
are indicated.
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Yeh expressed the mixing entropy as function of the elements number based
on Boltzmann hypothesis and showed that it is possible for these alloys to be
grouped in three categories of HEAs in function of their configurational
entropies in the random solution state, thus:
•low-entropy alloys (traditional alloys) with one or two elements,
•medium-entropy alloys with two to four major elements,
•high-entropy alloys with at least five major elements

The alloy world divided by the mixing entropy of their random solution states

Wide range of hardness for HEAs 
compared with different stainless steels 

Yield strength, y, versus density, . HEAs (dark 

dashed circle). Grey dashed contours (arrow 
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Specific-yield strength vs. Young’s modulus for 
HEAs compared with traditional materials, 

particularly with  structural alloys

Crystal structures and their correlation 

with the enthalpy of mixing(ΔHmix) and 

the atomic-size difference (δ) in various 

HEAs

The papers published on HEAs produced by 
different manufacturing routes 

Applications of High Entropy Alloys:

A lot of compositions have been studies in the last decades
with designing of new alloys that utilized high mixing entropy.
The selection of the component elements was generally
based on the desired properties (strength and toughness,
high temperature resistance, wear resistance, chemical
resistance, electrical resistance, radiation resistance, diffusion
resistance, light weight, etc) and a proper processing
method for obtaining of materials that could be very similar
to those of existing conventional alloys for a certain purpose,
application.
Among these materials were developed in the last decades
many kinds of HEAs, such as: high-entropy superalloys,
refractory HEAs, light HEAs, high-entropy bulk metallic glasses,
composites such as sintered carbides and cermets with HEA
binders, HEA hard coatings or HEA diffusion barriers.
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