Author’s Accepted Manuscript

MATERIALS
SCIENCE &
 ENGINEERING

atmosphere -

High-temperature ~ behavior and  degradation
mechanism of Si3Ny fibers annealed in air and Nj

 Structural Materials: Properties,
Microstructure and Processing

Yubo Hou, Bin Li, Changwei Shao, Duan Li,
Xuejin Yang, Shitao Gao

SciVerse ScienceDirect

www.elsevier.convlocate/msea

PII: S0921-5093(18)30441-6
DOI: https://doi.org/10.1016/j.msea.2018.03.083
Reference: MSA36276

To appear in:  Materials Science & Engineering A

Received date: 24 February 2018
Revised date: 19 March 2018
Accepted date: 20 March 2018

Cite this article as: Yubo Hou, Bin Li, Changwei Shao, Duan Li, Xuejin Yang
and Shitao Gao, High-temperature behavior and degradation mechanism of Si3Ny

fibers annealed in air and N atmosphere, Materials Science & Engineering A,
https://doi.org/10.1016/j.msea.2018.03.083

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 galley proof before it is published in its final citable 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.


http://www.elsevier.com/locate/msea
https://doi.org/10.1016/j.msea.2018.03.083
https://doi.org/10.1016/j.msea.2018.03.083

High-temperature behavior and degradation mechanism of SizN4 fibers annealed in air and N,
atmosphere
Yubo Hou, Bin Li", Changwei Shao, Duan Li, Xuejin Yang, Shitao Gao
Science and Technology on Advanced Ceramic Fibers and Composites Laboratory,
National University of Defense Technology, Changsha, Hunan, P. R. China, 410073
Corresponding authors: Bin Li, E-mail: nudt_libin@163.com;
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Abstract: Continuous silicon nitride (SisNg) fibers are considered as promising high-temperature
wave-transparent fibers, the high-temperature performance and composition changes of which need to be
investigated. The SizN4 fibers were heat-treated at elevated temperatures for different duration times in air
and N, atmosphere, respectively. The compositions, microstructures and mechanical properties were
investigated by XRD, XPS, SEM, tensile strength analysis. The results show that the heat-treatment
temperature, exposure time and atmosphere all can influence the performance of the fibers. And the decrease
in strength of the SizN, fibers annealed in Ny is due to the thermal decomposition of SiyN,O and grain
growth of SisN4, while the degradation of the fibers annealed in air mainly owing to the oxidation reactions.
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1. Introduction

Ceramic matrix composites (CMCs) are being developed for a variety of high-temperature applications™,
such as antenna window, radome, wing edge, nozzle and combustion chamber of high-speed vehicles. The
high-temperature properties of CMCs are largely dependent on the reinforcements?. Nowadays, the
advanced reinforcement fibers which can be applied in high-temperature wave-transparent applications
mainly including the silica fibers, boron nitride fibers, silicon nitride fibers and the Si-B-O-N fibers!**.
Silica (SiO,) fibers can only be used under the temperature of 1000°C for long duration due to the
nucleation and crystallization of a-cristobalite. Boron nitride (BN) fibers remain to be improved for moisture
resistance!®. Si-B-O-N fibers are still being studied at the laboratory level®®. Compared with above fibers,
continuous silicon nitride (SisN4) fibers are considered as one of the most suitable reinforced fibers for
high-temperature wave-transparent ceramic matrix composites (CMCs) applied in radome materialst”®, due
to their ascendant properties, including excellent mechanical properties, high oxidation resistance, superior
electrical insulting property under high-temperatures and low dielectric constant®.

Recently more and more studies of silicon nitride fibers have been reported for optimizing preparation and
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