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According to the model proposed by Oksengendler et al. (1991) HTS critical temperature in
granulated La2.x Srx CUO4 ceramics is the function of free bipolaron concentration inside the
grain n: kT°c=(h2/2m) no2/3 (the scenario of Shafroth (1956) super-conductive transition), where
n(t=0)=n0

Free carriers being captured at the grain boundaries, free bipolarons concentration n
decreases with time and so does critical temperature T c .

Kinetic equation describing this process is:
dn/dt=-ns/r
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where ns, nn - bipolaron concentration in superconductive and normal phases , iij - concentration
of carriers captured by traps; Ts_ , Tn_ - average lifetime of bipolarons in superconductive and
normal phases respectively, T ' _ - average time of the carriers to be back from the traps to the
grains.

Kinetic equation for n (t) under initial condition n(t=0)=n0 has the solution
n ( t ) = n o [ y + ( l - Y ) e x p ( - t / T ) ] = n O ( f > ( t ) ; 7 = L

1/ 9 = 1 / TS^ * 1/(1+^ /TT) + 1/ TD^ * 1/(1+

where Tf and T̂  are times of bipolaron movement from normal to superconductive phase and
vice versa.

Joining the above mentioned equations one can get
kTc(t)=(h2/2rn)[n(t)]2/3=h2n0

2/3 [<|>(t)]2/3/2m
and

(T°c-Tc)/ T°c=5Tt/ T°c=l-[ (p(t)]2/3

Time for T°c decrease by 5TC can be described as t*:
t*=9 In {(l-y)/[(l- 5TC/ T£)

3/2- Y]}
Final degradation (t—>oo) results in the following Tc value:

kTc(oo)=[h2n0
2/3/2m] (G/TL) 2 / 3

Our estimations show that T°c can depredate up to the helium temperature during the wide
range of time intervals t* (10s -*- 1020

c) depending on y.
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Due to such properties as high temperature of melting, solidity, stability in aggressive
environments, etc., titanium carbide is widely used in modern techniques. It is necessary to know
the phase relationships in Ti-C system for scientifically proved using. According to the phase
diagram of Ti-C system, there are three phases in it: the solid solutions of carbon in the
hexagonal lattice of oc-Ti and in the body-centered cubic (BCC) lattice of p-Ti with rather limited
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solubility and also the face-centered cubic (FCC) titanium carbide TiCx with wide homogeneity
range (TiCo,32 * TiCi,oo)- A number of the ordered phases was observed on the basis of FCC-phase. It is
known, that even insignificant hydrogen impurity strongly influences at the phase relations in Ti-
C system. At the same time because of specificity of some technologies of titanium carbide
reception, it contains an impurity of hydrogen in its composition. However influence of hydrogen
on phase relations of Ti-C system is not investigated enough.

The aim of the work is to study hydrogen influence on the phase relations in Ti-C system by
neutron (X =1.085 A) and X-ray (X =1.5418 A) diffraction methods. Samples of TiCxHy (x =
C/Ti,y - H/Ti) were synthesized in the wide interval of carbon and hydrogen concentrations (0,1
< C/Ti < 0,47; 0,1 < H/Ti < 0,90) by sintering method from the powder of titanium of PTS trade-
mark containing 0,35 mass % of hydrogen, by addition both of given quantity of TiH2 and of soot
of the trade-mark "very pure"; the samples were studied by neutron and X-ray diffraction
methods. Quartz ampoules with briquettes of the samples were pumped out up to vacuum of
1.33X10"4 Pa at the room temperature and were sintered in the furnace using the special regime
selected by us. The briquettes were annealed from the temperature of 600 °C. As our experiments
show, at this temperature the formation of Ti2Ci_xH2-x solid solution and rapid absorption of
hydrogen by this solution were observed. Also at this temperature the sintering process is very
active. Later on, the step increasing of temperature was carried out till 1000 °C with a step of 100
°C. The briquettes were exposed during 24 h at each temperature. With increasing temperature up
to 800-1000 °C the pressured powder became well sintered and hydrogen emission from the
sample was prevented. The final product was prepared after the annealing at 1000 °C followed by
quenching in water. Compound of the samples was controlled by chemical analysis and
compound of the single-phase samples also was controlled by minimizing the divergence factors
of structure determination using neutron diffraction patterns.

It is established that at hardening from 1000 °C in the samples with low concentration of C
and H (JC < 0.10 andy< 0.17) the solid solution of C and H in BCC (3-Ti (with impurity of FCC-
TiCxHy-phase) is formed. This metastable phase is stable enough at the room temperature. It is
shown that at carbon concentration of 0.30 < x < 0.50 and y > x in Ti-C-H system the ordered
hexagonal close-packed (HCP) structure is stabilized, and at>> < x it is FCC-phase.

It is found that in the concentration interval of 0.30 < x < 0.50 and y > x over the wide
temperature range the TiCxHy compounds have the ordered HCP structure corresponding to
formula Ti2Ci-zH2-z. The crystal structure of the phase is described within the framework of space
group P3ml, where metal atoms are strongly displaced along c axis (zMe=0.234±0.001) with
respect to their ideal positions (z ,-a =1/4). Step annealing of the single-phase solid solutions at
temperatures of 700-600-500 °C during 24 h leads to decay of the samples, having concentration
C/Ti<0.43, the hydride phases being separated. Hence, the ordered solid solution Ti2Ci.xH2.y is
stable at concentrations 1.00>C/Ti>0.43 (near carbon stoichiometry Ti2C), but it is metastable at
concentrations 0.30<C/Ti<0.43.

Compound TiCxHy at concentrations 0.45 < x < 0.55 and y < x can have both disordered (sp.
gr. Fm3m) and ordered FCC-structure (sp. gr. Fd3m) depending on temperature. At temperatures
lower than 600 °C the decay of cubic titanium carbohydrides with reparation of hexagonal solid
solution is observed. It is interesting to note that at temperatures lower than 500 °C in metastable
cubic carbohydrides the formation of long-period structure (of the ordered antiphase domains) is
observed.
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