[= %] @A 888)A
Korean J. Mater. Res.
Vol. 28, No. 10 (2018)

https://doi.org/10.3740/MRSK.2018.28.10.595

29 Hy WHoE A4 ILVEIAFAYIYZA AJERY
AAsE vreke] 254
ol g FeT
Felshar AzaE st

Structural Characterization of CoCrFeMnNi High Entropy Alloy
Oxynitride Thin Film Grown by Sputtering

Jeongkuk Lee and Soon-Ku Hong'

Department of Materials Science and Engineering, Chungnam National University,
Daejeon 34134, Republic of Korea

(Received September 18, 2018 : Revised September 27, 2018 : Accepted September 28, 2018)

Abstract This study investigates the microstructural properties of CoCrFeMnNi high entropy alloy (HEA) oxynitride thin
film. The HEA oxynitride thin film is grown by the magnetron sputtering method using nitrogen and oxygen gases. The grown
CoCrFeMnNi HEA film shows a microstructure with nanocrystalline regions of 5~20 nm in the amorphous region, which is
confirmed by high-resolution transmission electron microscopy (HR-TEM). From the TEM electron diffraction pattern analysis
crystal structure is determined to be a face centered cubic (FCC) structure with a lattice constant of 0.491 nm, which is larger
than that of CoCrFeMnNi HEA. The HEA oxynitride film shows a single phase in which constituting elements are distributed
homogeneously as confirmed by element mapping using a Cs-corrected scanning TEM (STEM). Mechanical properties of the
CoCrFeMnNi HEA oxynitride thin film are addressed by a nano indentation method, and a hardness of 8.13 GPa and a Young’s
modulus of 157.3 GPa are obtained. The observed high hardness value is thought to be the result of hardening due to the

nanocrystalline microstructure.
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Fig. 1. (a) BF-TEM micrograph for the grown film, (b) magnified
micrograph showing the amorphous Si oxide layer at the interface,
(c) HRTEM micrograph from the film showing the nanocry-
stalline(dotted irregular regions) in amorphous-like region, and (d)
magnified nanocrystalline region(lined square region of ¢) showing
the crystalline lattice image corresponding to d-spacing of 0.208 nm.
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Fig. 2. Transmission electron diffraction(TED) pattern obtained from
the grown oxynitride film. The pattern showed a polycrystalline ring
pattern and eight rings are marked by R1~R8.
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Fig. 3. (a) EDS spectrum from the grown film and (b) EDS element
mapping result which showed fairly homogeneous distribution of
constituting elements. (¢) Composition of the constituent elements
determined from the film region of the EDS map data.
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Fig. 4. XRD 0-26 result from the grown film. Weak diffraction
peaks were observed at 20 values of about 37.3, 43.5, and 63.0
degrees. The reflection planes for these peaks were determined to
be (111), (200), and (220), respectively, based on the structure and
lattice constant determined from TEM investigation.
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