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Synthesis in the thermal explosion mode or in the combustion mode is used to produce 

composites of different composition, including the Ti-C system. In equilibrium conditions, a 

composite consisting of a titanium matrix with carbide inclusions TiC is expected [1, 2]. However, 

due to nonequilibrium conditions realized in these technologies, nonequilibrium TixCy phases can 

form [3], the number of which varies depending on the synthesis conditions. 

According to literature data, the following phases can be expected: TiC2, Ti3C2, Ti2C. [4, 5] 

In this work, the effective properties of the composite based on titanium (perhaps with 

partially dissolved carbon therein) containing multiphase particles are estimate. The transition layer 

may consist of several successively formed phases (fig.1). 

 

   

Figure 1. Scheme of spherical particle with the multiphase transition layer 

 

The problem of particle inhomogeneity is solved using the method of replacing a non-uniform 

inclusion with an equivalent homogeneous one. The effect of the composition and size of the 

carbide phases on the effective properties (thermal conductivity and thermal expansion coefficient) 

of a composite material is studied. 

The results of the study show the influence of the width, composition of the formed transition 

layer, and the order of the phases on the properties of inclusions formed during the synthesis of a 

composite material in the Ti-C system. The effect of concentration and size of particle on the 

effective properties of the composite was studied. 

 

This work is supported by Russian Science Foundation (RSF), grant 17-19-01425. 

 

References 

1. Kobashi M., Ichioka D.,  Kanetake N. Combustion Synthesis of Porous TiC/Ti Composite 

by a Self-Propagating Mode // Materials - 2010. - Vol.3. -  P. 3939-3947 

2. Niyomwas S. Synthesis and Characterization of TiC and TiC-Al2O3 Composite from 

Wood Dust by Self-Propagating High Temperature Synthesis // Energy Procedia. – 2011. – Vol. 9. 

– P. 522 – 531  

3. Gusev A. I. Phase equilibria, phases and compounds in the Ti–C system// Russian Chem. 

Reviews. – 2002. – V. 71:6 – P. 439–463 

4. Enyashin A. N., Ivanovskii A. L. Structural, electronic properties and stability of MXenes 

Ti2C and Ti3C2 functionalized by methoxy groups // J. Phys. Chem. C. -  2013. – Vol. 117(26). – 

P.  13637 

5. Magnuson M., Halim J., Näslund L.-Å. Chemical bonding in carbide MXene nanosheets // 

Journal of Electron Spectroscopy and Related Phenomena. -  2018. – Vol. 224. – P. 27–32 


