Accepted Manuscript

materials letters

Printability and microstructure of the CoCrFeMnNi high-entropy alloy fabrica-
ted by laser powder bed fusion

A. Piglione, B. Dovgyy, C. Liu, C.M. Gourlay, P.A. Hooper, M.S. Pham

PII: S0167-577X(18)30646-3

DOI: https://doi.org/10.1016/j.matlet.2018.04.052
Reference: MLBLUE 24219

To appear in: Materials Letters

Received Date: 6 February 2018

Revised Date: 8 March 2018

Accepted Date: 12 April 2018

Please cite this article as: A. Piglione, B. Dovgyy, C. Liu, C.M. Gourlay, P.A. Hooper, M.S. Pham, Printability and
microstructure of the CoCrFeMnNi high-entropy alloy fabricated by laser powder bed fusion, Materials Letters
(2018), doi: https://doi.org/10.1016/j.matlet.2018.04.052

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.


https://doi.org/10.1016/j.matlet.2018.04.052
https://doi.org/10.1016/j.matlet.2018.04.052

Printability and microstructure of the CoCrFeMnNi high-entropy alloy fabricated by laser

powder bed fusion

A. Piglionea*, B. Dovgyys, C. Liua, C.M. Gourlay?, P.A. Hooper®, M.S. Phama

aDepartment of Materials and PDepartment of Mechanical Engineering, Imperial College London,

Exhibition Road, London, SW7 2AZ, UK.

*Corresponding author: Alessandro Piglione, Department of Materials, Imperial College London,
Exhibition Road, London, SW7 2AZ, UK.

E-mail: alessandro.piglionel6@imperial.ac.uk

Abstract

The CoCrFeMnNi high-entropy alloy is a promising candidate for metal additive manufacturing. In
this study, single-layer and multi-layer builds were produced by laser powder bed fusion to study
microstructure formation in rapid cooling and its evolution during repeated metal deposition.
CoCrFeMnNi showed good printability with high consolidation and uniform high hardness. It is
shown that microstructure in the printed alloy is governed by epitaxial growth and competitive
grain growth. As a consequence, a bi-directional scanning pattern without rotation in subsequent

layers generates a dominant alternating sequence of two crystal orientations.
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1. Introduction
High-entropy alloys (HEAs) are a unique class of alloys that contain five or more principal elements
in near-equiatomic concentrations[1]. The equiatomic CoCrFeMnNi high-entropy alloy first
introduced by Cantor et al.[2] exhibits a single-phase face-centred cubic (FCC) solid solution, and

was selected for the current work as it possesses characteristics that are believed to make it
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