Accepted Manuscript =

Journal of the
European Ceramic Society

Title: Polycrystalline Transparent Magnesium Aluminate
Spinel Processed by a Combination of Spark Plasma Sintering
(SPS) and Hot Isostatic Pressing (HIP)

Authors: Shahar Cohen, Barak Ratzker, Maxim Sokol, Sergey
Kalabukhov, Nachum Frage

PII: S0955-2219(18)30453-9

DOI: https://doi.org/10.1016/j.jeurceramsoc.2018.07.024
Reference: JECS 11992

To appear in: Journal of the European Ceramic Society

Received date: 22-5-2018

Revised date: 13-7-2018

Accepted date: 16-7-2018

Please cite this article as: Cohen S, Ratzker B, Sokol M, Kalabukhov
S, Frage N, Polycrystalline Transparent Magnesium Aluminate Spinel
Processed by a Combination of Spark Plasma Sintering (SPS) and Hot
Isostatic Pressing (HIP), Journal of the European Ceramic Society (2018),
https://doi.org/10.1016/j.jeurceramsoc.2018.07.024

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.jeurceramsoc.2018.07.024
https://doi.org/10.1016/j.jeurceramsoc.2018.07.024

Polycrystalline Transparent Magnesium Aluminate Spinel Processed by a

Combination of Spark Plasma Sintering (SPS) and Hot Isostatic Pressing (HIP)
Shahar Cohen", Barak Ratzker"', Maxim Sokol, Sergey Kalabukhov and Nachum

Frage”

Department of Materials Engineering, Ben-Gurion University of the Negev, P.O.B. 653,
Beer-Sheva 84105, Israel

These authors contributed equally to this work.

*  Corresponding author. Tel.: +972 8 646 1468; Fax: +972 8 647 9441
E-mail: nfrage@bgu.ac.il

Abstract

A two-stage processing approach combining spark plasma sintering (SPS) and hot
isostatic pressing (HIP) was employed for the fabrication of relatively large (30 mm
diameter) and thick (up to 8 mm) samples of transparent polycrystalline magnesium
aluminate. The effects of sample thickness, heating rate during SPS, and the
temperature and duration of HIP treatments were investigated. It was established that
the heating rate during SPS had a major influence on discoloration due to carbon
contamination, which increased with sample thickness. HIP treatment allowed for the
elimination of cloudiness due to samples porosity, although carbon contamination
present after the SPS step could not be reduced by HIP treatment, regardless of the
temperature and duration applied. Highly transparent specimens with thicknesses of 4
and 8 mm exhibiting an in-line transmittance of 85.2 and 83.2% at 600 nm,

respectively, were fabricated.
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1. Introduction

Transparent polycrystalline magnesium aluminate spinel (PMAS) has promising
potential for many applications (e.g., transparent armor, UV lithography windows,
spacecraft, night-vision systems, laser ignitions and more) due to its unique optical
and mechanical properties [1-3].

A conventional approach for transparent PMAS fabrication involves cold
isostatic pressing (CIP) or slip-casting and prolonged pressure-less sintering (PLS) of
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