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High entropy alloys (HEA) have appeared as an important and new kind of metallic materials in the last
one decade with great potential in both basic scientific knowledge and applications due to the their
superior properties. It is known that chemical composition has a significant effect on the microstructure
of these alloys, and it is important to investigate the influence of microstructure on the mechanical
behavior.

In previous investigations, results of the microstructural and mechanical characterization of a
NiCoAIFeCrTi high entropy alloy produced by mechanical alloying and conventional sintering by
scanning electron microscopy, X-ray diffraction and microhardness were reported [1]. The superior
hardness of this alloy in comparison to other similar high entropy alloys was attributed to the formation
of nanosized Ti-rich phase. However, it was interesting to note a wide range of microhardness values,
hence nanoindentation test was performed to avoid the effect of porosity on the microhardness test. The
results were not different and a wide variation of nanohardness values was obtained. It was suggested
that these variations in microhardness were not only due to the typical porosity of sintered products but
also to the significant variations of chemical composition of phases and the presence of different
precipitate phases. Therefore, microstructural observations by transmission electron microscopy were
performed to characterize the sub-micron and nanosized precipitate phases.

Besides the formation of Ti-rich phase described in the previous work [1], the microstructure of the
sintered NiCoAlFeCrTi high entropy alloy exhibits the formation of different precipitate phases. Fig. 1
shows TEM elemental mapping of equiaxial sub-micron dark precipitates. In Fig. 2, an overlay of
elemental mapping gives evidence about the formation of Ti-rich and Al-rich precipitates. Fig. 3
presents a TEM close-up of bright needle-like precipitates and their chemical composition (Cr-Fe-rich)
determined by EDS analysis.
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different equiaxial precipitates.
Figure 3. TEM image and EDS results
showing the presence and chemical
composition of bright needle-like precipitates.
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