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Abstract

The high temperature oxidation behavior of a réfmachigh-entropy alloy (HEA) 20Nb-20Mo-20Cr-
20Ti-20Al at 900°C, 1000°C and 1100°C was inveséidaThe oxidation kinetics of the alloy was
found to be linear at all temperatures. Oxide scdtemed are largely inhomogeneous showing
regions with thick and porous layers as well amdb quite thin oxide scales due to formation of
discontinuous chromium-rich oxide scales. Howevhe oxidation resistance can be moderately
improved by the addition of 1 at.% Si. The thernasimetric data obtained during oxidation of the
Si-containing alloy at 1000°C and 1100°C revealnpmced periods of parabolic oxidation that,
however, change towards linear oxidation after grgeéd exposure times. Microstructural
investigations using scanning electron microscofEM) and transmission electron microscopy
(TEM) document that the Si addition gives rise toearly continuous alumina-rich layer which seems
to be responsible for the good protection againsthér oxidation. Pronounced zones of internal
corrosion attacks consisting of different oxidesd aitrides were observed in both alloys. In order t
determine the chemical composition of the corrogimyducts and their mass fraction, quantitative X-
ray diffraction (XRD) analysis was performed on plared oxide scales that formed on the alloys
after different oxidation times. Rutile was idemif as the major phase in the oxide scales
rationalizing the relatively high mass gain durmgdation.

1. Introduction

Equiatomic multicomponent alloys have attractechgegtention among material scientists worldwide
in the last few years [1,2] due to their uniqguepamies. Regarding the microstructure, HEAs stand
out due to their tendency to possess simple, highgmetric crystal structures, which often lead to
single-phase microstructures [3], to nanoparticteshe matrix [4] and to sluggish diffusion of
elements [5-7]. High temperature stability was ré&gmb by Hsieh et al. and Liu et al. for the alloy
systems AICrFeMnNi and FeCoNiCrMn, respectively 38, With respect to mechanical properties,
the so-called Cantor alloy sticks out in having Wianeously high strength and ductility, both of
which increase with decreasing temperature [10, Réfractory HEAs exhibit extremely high strength
at elevated temperatures exceeding even the Ips@l&ded by advanced Ni-based superalloys [12].

Characterization of the oxidation resistance of tr@loy AISITiCrFeCoNiMgs and
AISIiTiCrFeNiMoy s was in part studied by Huang et al. who mainly &sxi on processing,
microstructure, and wear resistance of the alld.[It was concluded that the formation of the
chromia-based layer underneath the outermost ditaraxide scale accounts for the good oxidation
resistance of these materials. Daoud et al. cleaiaetl the oxidation behavior of three alloys based
the alloy system Al-Co-Cr-Cu-Fe-Ni [14]. Thin lagesf a-Al,0; and CsO; were identified after 200h
of oxidation at 1000°C, however severe spallatidnogide scales was also observed. High
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