Accepted Manuscript

Phase and thermal study of equiatomic AICuCrFeMnW high entropy alloy processed
via spark plasma sintering

Devesh Kumar, Ornov Maulik, Saurav Kumar, Y.V.S.S.Prasad, Vinod Kumar

PII: S0254-0584(17)30665-X
DOI: 10.1016/j.matchemphys.2017.08.049
Reference: MAC 19947

To appearin:  Materials Chemistry and Physics

Please cite this article as: Devesh Kumar, Ornov Maulik, Saurav Kumar, Y.V.S.S.Prasad, Vinod Kumar,
Phase and thermal study of equiatomic AICuCrFeMnW high entropy alloy processed via spark plasma
sintering, Materials Chemistry and Physics (2017), doi: 10.1016/j.matchemphys.2017.08.049

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.matchemphys.2017.08.049

Phase and thermal study of equiatomic AICuCrFeMnW high entropy alloy
processed via spark plasma sintering

Devesh Kumdr Ornov Maulik, Saurav Kumdr Y.V.S.S.Prasdd Vinod Kumar?*
'Department of Metallurgical and Materials EnginegriMalaviya National Institute of
Technology, Jaipur-302017
“Department of Metallurgy Engineering and Materésence, IIT Indore-453552 (INDIA)

Abstract

The present study describes the synthesis andmpmeliy characterization of a novel
nanocrystalline equiatomic AICuCrFeMn\Wigh entropy alloy (HEA) via mechanical
alloying (MA) followed by spark plasma sintering.s#ructural property of present HEA was
investigated using X-Ray diffractometry (XRD), temmission electron microscopy (TEM)
and selected area electron diffraction (SAED) asialyXRD of this sintered alloy revealed
the formation of ordered B2 phase (AlFe type), figghase (Cr rich), FeMn type phase and
BCC phase. The particle morphology and compositibpresent HEA was investigated by
scanning electron microscopy (SEM) and electronpeatsve spectroscopy (EDS).
Differential Scanning Calorimetric (DSC) of thislgl confirmed that there is phase
transformation occurs at 918°C7 925.28C and 936.1%C with three different heating rates
of 10 K/min, 20 K/min and 30 K/min respectively aactivation energy corresponding to this
transformation is 160.2 KJmitl The microhardness of AICuCrFeMnW HEA is 891 HWAeT
phase evolution in this alloy has been considemadguthermodynamic parameters, and the
structure-property relationship has also been mepoby conventional strengthening
mechanisms.
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