
Accepted Manuscript

Title: Self-Propagating High-Temperature Synthesis of
Nanocomposite Ceramics TaSi2-SiC with Hierarchical
Structure and Superior Properties

Authors: S. Vorotilo, E.A. Levashov, V.V. Kurbatkina, D.Yu.
Kovalev, N.A. Kochetov

PII: S0955-2219(17)30538-1
DOI: http://dx.doi.org/doi:10.1016/j.jeurceramsoc.2017.08.015
Reference: JECS 11410

To appear in: Journal of the European Ceramic Society

Received date: 23-6-2017
Revised date: 8-8-2017
Accepted date: 10-8-2017

Please cite this article as: Vorotilo S, Levashov EA, Kurbatkina VV, Kovalev
DYu, Kochetov N.A.Self-Propagating High-Temperature Synthesis of Nanocomposite
Ceramics TaSi2-SiC with Hierarchical Structure and Superior Properties.Journal of The
European Ceramic Society http://dx.doi.org/10.1016/j.jeurceramsoc.2017.08.015

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.

http://dx.doi.org/doi:10.1016/j.jeurceramsoc.2017.08.015
http://dx.doi.org/10.1016/j.jeurceramsoc.2017.08.015


1 

 

Self-Propagating High-Temperature Synthesis of Nanocomposite Ceramics TaSi2-SiC with 

Hierarchical Structure and Superior Properties 

 

S.Vorotilo1, E.A. Levashov1, V.V. Kurbatkina1, D.Yu. Kovalev2, N.A. Kochetov2 

1National University of Science and Technology “MISIS”, SHS Research & Education Center MISIS-

ISMAN, Leninsky Prospect str, 4, Moscow 119049, Russia 

2Institute of Structural Macrokinetics and Materials Science, Russian Academy of Sciences, Academica 

Osipyana str, 8, Chernogolovka, Moscow Region 142432, Russia 

 

 

Graphical abstract 

 

Abstract 

This study focuses on the investigation of the combustion kinetics and mechanisms, as well as the phase 

and structure formation processes, during elemental self-propagating high temperature synthesis of ceramics in Ta-

Si-C system. 

Thermodynamic and kinetic features of SHS are discussed. Thermodynamic calculations, time-resolved XRD and 

investigation of stopped combustion front suggest the following chemical reactions sequence in combustion wave 

for the Ta-Si-C system: Ta+Sisolid+C → TaC+Sisolid+C → TaC+SiC+Siliquid+C → 

TaC+TaSi2+Ta5Si3+SiC+Sisolid+C→ TaSi2+SiC. 

Significant microstructure refinement occurs due to the formation of SiC within the TaC, Ta5Si3 and TaSi2 

particles during the SHS. Combustion products consist of agglomerated SiC and TaSi2 particles with the size of 

individual grains equal to 15-50 nm. Hot pressing of TaSi2-SiC powders at 1600°C produces the bulk 
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