Accepted Manuscript

JOURNAL OF

ALLOYS AND
COMPOUNDS

New approach to amorphization of alloys with low glass forming ability via selective
laser melting

base B P
materialstoday

tukasz Zrodowski, Barttomiej Wysocki, Rafat Wréblewski, Agnieszka Krawczynska, M
Bogustawa Adamczyk-Cie$lak, Joanna Zdunek, Piotr Btyskun, Jarostaw Ferenc, _
Marcin Leonowicz, Wojciech Swieszkowski

PII: S0925-8388(18)32948-7
DOI: 10.1016/j.jallcom.2018.08.075
Reference: JALCOM 47163

To appearin:  Journal of Alloys and Compounds

Received Date: 8 July 2018

Accepted Date: 7 August 2018

Please cite this article as: t.. Zrodowski, Bartt. Wysocki, Rafat. Wréblewski, A. Krawczynfska, Bogust.
Adamczyk-Cieslak, J. Zdunek, P. Blyskun, Jarost. Ferenc, M. Leonowicz, W. Swieszkowski, New
approach to amorphization of alloys with low glass forming ability via selective laser melting, Journal of
Alloys and Compounds (2018), doi: 10.1016/j.jallcom.2018.08.075.

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.jallcom.2018.08.075

New approach to amor phization of alloyswith low glass forming ability via selective laser
melting

tukaszZrodowski*, Barttomiej Wysocki, Rafat Wroblewski, Ageszka Krawczfska,
Bogustawa Adamczyk-Cétak, Joanna Zdunek, Piotr Blyskun, Jarostaw Fergtagcin
Leonowicz and WojciecBwigszkowski

Warsaw University of Technology, Faculty of Matési&cience and Engineering, Woloska
141 St., 02-507 Warsaw, Poland

* Corresponding Author: lukasz.zrodowski@gmail.ced48 692 366 939

Abstract

The paper presents a new approach to selective laser melting (S-M) of alloys with low
glass-forming ability and the basics of microstructure evolution during SLM of iron-based
metallic glasses. After extensive parameters optimization, a novel scanning strategy, involving
two-step melting, comprising preliminary laser melting, followed by short-pulse amorphization,
has been introduced to maximize the glassy phase fraction and ensure good magnetic
properties. Sngle melted samples show poor amorphisation with well separated amorphous
regions and coercivity of 1032A/m. Second melting increased the glassy phase content by over
an order of magnitude - up to 89.6 %and reduced coer cive force over four-timesto 238A/m . X-
ray diffractions show significant difference between, arising from melt, disordered Fe(S) phase
and devitrified, ordered Fe;S. Coexistence of those phases has been shown in heat affected zone
by electron diffraction. Beneficial effect of the novel remelting strategy has been explained on
the basis of restricted crystallization in heat-affected zone and reduction of sample overheating,
by application of the Point-Random strategy.

Keywords: metallic glasses, additive manufacturing, seleckaser melting, soft magnetic
materials.

1 Introduction

Metallic Glasses (MGs) are nonequilibrium materied$aining amorphous structure
during cooling from melt. To ensure high coolingesanecessary for amorphization, MGs are
typically produced in the form of a ribbon or powdwhile vast majority of mechanical and
functional applications require materials in a bédkm. In the case of MGs, this is usually
obtained by tailoring the chemical compositiondwér the critical cooling rate (Bulk Metallic
Glasses) or through various powder metallurgy nmitha—6].
Due to exceptional mechanical and chemical propgeriiGs and their composites are promising
structural [7] bio-, [8,9] and functional materigl$0], but high costs of advanced molding
systems and a number of technical difficultied kit their applications.

A new MGs synthesis technique involves an addipraxess, where the final product is
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