Accepted Manuscript

Title: Microstructure characterization of SLM-processed i s
Al-Mg-Sc-Zr alloy in the heat treated and HIPed condition

Authors: A.B. Spierings, K. Dawson, P. Dumitraschkewitz, S.
Pogatscher, K. Wegener

PII:
DOI:
Reference:

To appear in:

Received date:
Revised date:
Accepted date:

Additive

MANUFACTURING

Dopety it
E. MacDONALD

S2214-8604(17)30536-5
https://doi.org/10.1016/j.addma.2017.12.011
ADDMA 263

17-11-2017
18-12-2017
25-12-2017

Please cite this article as: { https://doi.org/

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.addma.2017.12.011
https://doi.org/

Manuscript

Microstructure characterization of SLM-processed Al-Mg-Sc-Zr

alloy in the heat treated and HIPed condition

A.B. Spierings!?, K. Dawson?, P. Dumitraschkewitz3, S. Pogatscher3, K. Wegener+

1 Innovation Centre for Additive Manufacturing, INSPIRE-AG, Lerchenfeldstrasse 5, CH-9014 St.Gallen, Switzerland

2 Centre for Materials and Structures, School of Engineering, University of Liverpool, Liverpool L69 3GH, UK

3Chair of Nonferrous Metallurgy, Montanuniversitaet Leoben, Franz-Josef-Strasse 18, 8700 Leoben, Austria

4Institute of Machine Tools and Manufacturing, Department of Mechanical and Process Engineering, ETH Zurich,

CH-8092 Zurich, Switzerland
Corresponding author: A.B. Spierings, inspire-AG, spierings@inspire.ethz.ch

Graphical abstract

Highlights

e Heat treatment of Scandium and Zirconium modified AIMg alloys processed by Selective
Laser Melting leads to precipitation of coherent Al3Sc particles.

e The number density of coherent Al3Sc particles in heat treated condition reaches 52011023
m-3.

o Coherently precipitated AI3Sc particles are < 5nm in diameter

e Grain boundary particles stabilize the microstructure against grain growth during heat
treatment.

Abstract

Sc- Zr-modified Al-Mg alloy, processed by selective laser melting, offers excellent properties in the as
processed condition, due to the formation of a desirable microstructure. As in conventional processing,
such alloys are age hardenable, thereby precipitating a high fraction of finely dispersed coherent
Als(Scx Zryy) intermetallics, which serve for the improvement of the mechanical strength. Electron
backscatter diffraction measurements and transmission electron microscopy were used to determine
the effects of heat treatment and HIP on the microstructures of SLM processed specimens. In addition,

the chemistry and number density of AlsSc particles was analysed by atom probe tomography. The
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