Accepted Manuscript

materials letters

Fabrication of transparent MgAl,O, from commercial nanopowders by hot-
pressing without sintering additive

Lin-Lin Zhu, Young-Jo Park, Lin Gan, Shin-I1 Go, Ha-Neul Kim, Jin-Myung
Kim, Jae-Woong Ko

PIL: S0167-577X(18)30209-X

DOI: https://doi.org/10.1016/j.matlet.2018.02.010
Reference: MLBLUE 23836

To appear in: Materials Letters

Received Date: 18 July 2017

Revised Date: 25 January 2018

Accepted Date: 4 February 2018

Please cite this article as: L-L. Zhu, Y-J. Park, L. Gan, S-I. Go, H-N. Kim, J-M. Kim, J-W. Ko, Fabrication of
transparent MgAl,O, from commercial nanopowders by hot-pressing without sintering additive, Materials Letters

(2018), doi: https://doi.org/10.1016/j.matlet.2018.02.010

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.2018.02.010
https://doi.org/10.1016/j.matlet.2018.02.010

Fabrication of transparent MgAl,O, from commercial nanopowders by
hot-pressing without sintering additive
Lin-Lin Zhu?, Young-Jo Park®*, Lin Gan®", Shin-1l Go® Ha-Neul Kim? Jin-Myung Kim? and Jae-Woong Ko®

& Engineering Ceramics Department, Korea Institute of Materials Science 797 Changwondaero, Changwon,

Gyeongnam 641-831, Republic of Korea

® Hubei Collaborative Innovation Center for Advanced Organic Chemical Materials, Ministry of
Education Key Laboratory for Green Preparation and Application of Functional Materials, School of
Material Science and Engineering, Hubei University, 368 Youyi Avenue, Wuhan, Hubei 430062,

China

Abstract

Transparent magnesium aluminate spinel (MgAl,O,4) ceramics were successfully fabricated for the first time
using commercially available nanopowders without sintering additive by a single hot-press step process. This
method does not involve all the complexity of powder, green body pre-treatment and post-treatment, which are
commonly used in the fabricating process. Effects of holding time (3-12 h) at the sintering temperature 1500°C
on the transmittance, microstructure and Vickers microhardness are investigated. The highest transmittance is
achieved for the sample hot pressed at 1500°C for 12 h, which exhibits 80.2% at the wavelength of 1100 nm.
These results may provide a guide for understanding the microstructural development of transparent spinel

without sintering additive.
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1. Introduction

In recent years, intensive research attention has been paid to MgAl,O,4 ceramics because of their combination

of properties, like high strength, hardness and high temperature stability, which are well suited for infrared
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