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Introduction 
The method for obtaining of ceramic 

composite material (CCM) on base TiN–TiB2 by 
processing a powder mixture TiH2–BN under 
method of electrodischarge sintering (EDS) is 
offered. This technological approach has a number 
of advantages, which simplifed technological 
process of obtaining CCM by a method reactionary 
EDS in comparison with [1, 2]. 
 

Consideration of problem 
The CCM on base TiN–TiB2 obtaining in 

graphite mould under direct passing of 
superposition of electric currents of direct and 
alternating of higher frequency. The schematic 
diagram of equipment for obtaining CCM on base 
TiN–TiB2 by method EDS is showed in Fig. 1. 
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Fig. 1. The schematic diagram of equipment for 
EDS ERAN 2/1 
1– current–carrying plate of loading machine; 
2– electrodes–punches (graphite MPG–6); 
3– treating powder mixture; 
4– matrixes of mould (graphite MPG –6); 
5– blocks of pressing. 
 

The duration of this process of processing 
powder mixture up to 3 min. 

At treatment of powder mixture TiH2–BN 
simultaneously with direct current is influence by 
alternating electric current of higher frequency 
(5 kHz) also. The mixed effect on powder mixture 

necessary because of presence in mixture of nitride 
of boron, as a consequence of the mixture of 
powders is dielectric. The total denseness of 
superposition electric currents during processing, 
how is determined from practice, should be  
(8–9)106 A/m2. 

Up to a moment of an electrical breakdown of 
powder mixture the main part of direct electric 
current is passes through a graphite mould along 
circuit 2–4–2 (from top to bottom, see Fig. 1). 
Because of this body of the powder mixture, in 
main, is heated up at the expense of passing an 
alternating current. When temperature of 
processing is increased up to 460–580 С the 
electrical breakdown of a powder mixture is take 
place and subsequent firing of selected hydrogen. 
In outcome of an electrical breakdown is 
increasing electroconductivity of a mixture and 
value of direct current through a mixture will 
increasing also. It results to more force to heating 
of a mixture by a passing of direct current and of a 
reaction of synthesis in all volume of a mixture of 
powders. During synthesis pass the following 
chemical responses: 
 
 3TiH2 + 2BN=2TiN+TiB2+3H2  (1) 
  
 TiH2=Ti+H2  (2) 
  
 3Ti+2BN=2TiN+TiB2  (3) 
 

In an offered method of obtaining CCM the 
hydrogen not only is deleted, but also during 
processing plays a role of protective gas medium 
of a reaction of synthesis. Also for want of 
expansion dehydrate of titanium (2) the formation 
of chemical partiсles of active metal titanium 
happens, that positively has an effect for forming 
of CCM. 

In consequence of electroprocessing the 
processes of forming and sintering of CCM are 
accelerated and pass more completely, that 
promotes formation of material with homogeneous 
denseness. In Figure 2 is shown, as take place 
shrinkage of powder mixture and increasing of 



Proceedings of IX International Conference “Hydrogen Material Science and Chemistry of Metal Hydrides”, Ukraine,  
September  5-11, 2005, http://www.ichms.org 

 
 
 
 

 307

temperature by processing EDS method at 
obtaining CCM on base TiN–TiB2. 
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Fig. 2. Dependence of shrinkage and 
temperature during of EDS processing of a 
composition TiN–TiB2: dependence of 
temperature on sample surface (1) and 
dependence shrinkage of sample (2) from time. 
 

Relative denseness synthesized of samples 
CCM is measured by a hydrostatic method, 
hardness – Vickers method, crack-resistance – 
indention method [4]. 

The research work for possibility of obtaining 
fine-grained and high dense refractory composite 
on base of TiN by EDS method. As initial work 
material for obtaining of powder mixtures 
TiHх+BN and TiH2+BN for ratio TiHх(TiH2) : BN 
in accordance with stoichiometry for reaction (1). 

Substances TiHх and TiH2 were obtained from 
iodide and magnesium of titanium, 
correspondingly, and have different quantity of 
admixtures [5]. The substances TiH2 have cubic 
structure for crystal lattice and TiHх – tetragonal 
structure. The tetragonal structure for TiHх is 
showing about more content of hydrogen in 
substance [5]. 

The initial powders was mixed and milled in 
planetary stirrer and following treatment by EDS 
method. The properties of foreign analogous and 
obtaining materials are shown in Table 1. 

The relative denseness of samples CCM up to 
97–98,5 % was amounted. The X-ray analysis 
shown, that synthesized material is content only the 
phases TiN and TiB2. Sintered CCM have decreased 
hardness, but increased crack-resistance – this is 

phenomenon of influence hydride during of 
processing form of CCM structure. 

For present way of obtaining CCM by EDS 
method ceramic material on base TiN–TiB2 with 
high mechanical properties are obtained. This 
ceramic material can be using for making elements 
of cutting instrument. 
 
Table 1 – The properties of foreign analogous and 
obtaining materials on base TiN– TiB2. 

Obtained 
material 

Crystalline 
size, nm 

Microhardness, 
HV, 

under loading 

Crack-
resistance, 
MPa/m2 

ГПа Н 

36%TiB2–
TiN(1%Ni) 

[1] 
2000–3000 20.5 196 6.20 

53%TiB2–TiN 
[3] <100 20.6 2 6.50 

36%TiB2–TiN 
(innit. TiHх ) 

500–700 17.2 
19.8 

2 
196 

––– 
8.00 

36%TiB2–TiN 
(innit. TiH2) 

500–700 19.1 
18.6 

2 
196 

––– 
7.44 
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