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Allotropic forms of carbon in natural coal

The X-ray diffraction spectra of natural coals have been given a new interpretation. Harmonic analysis of the shape of diffraction maximum 002 done for a number of samples with different carbon content (78(95() has shown that the carbonic portion of coal mass is a superposition of four states of the carbon, responding to three types of valence electron hybridization: sp2, sp, sp2 + sp. It is shown that a shift in the 002 reflex, on 
X-ray diffraction patterns for coals of different carbonization degree, is due to the quantitative redistribution of phases, not a decrease in distance between the graphite planes, as believed earlier.
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Formation of nanocrystalline particles 
in system ZrO23 mol.( Y2O3
The morphology and phase composition of the ZrO2–3 mol.( Y2O3 powder system was studied depending on the calcination temperature. It was shown that simultaneous presence of metastable phase with CzCl primitive cubic lattice together with the CaF2-type basic crystalline phase can be explained by the models of polymerization and crystallization in ZrO2 system proposed in this work. Some conclusions related to the observed regularities of crystallization were made according to the presented models.
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Study of the plastic deformation effect 
on mechanical properties of Ti(Al(Si(Zr eutectic alloys

Preliminary deformation effect on structure evolution and complex of mechanical properties has been studied on eutectic alloys of the Ti(Al(Si(Zr system. Transmission electron microscopy and scanning electron microscopy were used to investigate the processes of eutectic phase cracking and the associated processes of crack healing under the action of deformation and temperature. The optimal conditions of thermomechanical treatment resulting in plasticity increase have been determined. It is shown that the low-temperature plasticity increases noticeably after forging at 1050(C to deformation degree higher than 60%.
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Influence of surface point defects 
on nonstationary dislocation motion
Edge and screw dislocations achieving a stationary motion in the field of surface point defects have been investigated. An expression has been derived for the stationary velocity of dislocations moving in parallel with crystal surface.
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Interaction of nanodimensional structural components 
in a composite

Character of interaction of the components in fibrous composite materials (FCM) has been estimated with the deformation-thermal conditions of the production and dimensional factor taken into account. It has been determined that an increase in dispersivity of the composite to nanodimensions essentially affects the investigated processes under the deformation hardening, recrystallization of the matrix and mutual diffusion of the matrix and reinforcing materials.
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CLUSTER CHARACTER OF FLOW AND DEFORMATION 
OF A METAL UNDER DRAWING

Cluster structure of metal has been revealed in the zone of severe plastic deformation under drawing.
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The influence of milling and additional high hydrostatic 
repressing on structure and properties 
of La0.6Sr0.3Mn1.1хFexO3 magnetoresistive ceramic 
The influence of the time of milling and additional high hydrostatic repressing 
(P = 1.5 GPa) on structure and properties of magnetoresistive ceramic of the La0.6Sr0.3Mn1.1хFeхO3 has been investigated. Studies have been carried out by the X-ray diffraction analysis, spectral, hydrostatic, resistive and magnetic methods. It is shown that a 2 to 18 hour increase in the time of milling has lead to essential output of milled iron resulting in a drop of temperature of the metal–semiconductor transition Tms, and Curie temperature Tc . There was a rise in magnetoresistive effect.
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High-temperature saturation of titanium, zirconium 
and vanadium with nitrogen in eddy quasi-liquefied layer

Conditions for quasi-liquefied layer origination in solid particles–gas system have been considered. An apparatus has been designed for high-temperature mass transfer processes in eddy quasi-liquefied layer with quasi-liquefaction promoter. Conditions for saturation of metallic titanium, zirconium and vanadium powders in eddy quasi-liquefied layer have been investigated. Efficiency of using the quasi-liquefied layer to synthesize the above nitrides from finely dispersed (less than 63 (m) powders is shown.

Fig. 1. Diagrammatic showing of apparatus for high-temperature mass transfer processes: 1 – reactor, 2 – turbine, 3 – charging device, 4 – cyclone separator, 5 – motor, 6, 7 – loading and unloading branch pipes
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The effect of relaxation on structure and thermal stability of amorphous phase in the melt-spun Fe80B20 ribbons

The crystallization temperatures, TX, of the 20 and 43 (m thick melt-spun Fe80B20 glassy ribbons have been measured at constant-rate heating by resistometric technique. It has been established that for the 20 (m thick ribbon the values of TX were 16–18 K higher than those for the ribbon with thickness of 43 (m. It has been concluded that changes of TX are caused by differences in the volume density of the quenched-in nuclei, Nq. A model based on the concept of the fictive temperature has been developed for non-isothermal conditions and it has been shown that the experimentally measured values of TX can be well approximated by accounting the effect of relaxation phenomena in the melt on the nucleation rate. A good accordance of the fitted parameters and model calculations with the relevant experimental data implies a validity of the approach developed for description of the melt crystallization under rapid quenching.
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High-temperature investigations of crystallization 
in powder system of ZrO28 mol.% Y2O3

The method of high-temperature X-ray diffraction analysis has been used to investigate the initial stages of nanodimensional zirconia (ZrO28 mol.% Y2O3) crystallization. Zirconia nanoparticles have been obtained by chemical co-precipitation by using physical effects. It has been found that thermal pretreatment of zirconium hydroxide at the temperatures lower than the crystallization temperature for zirconia results in an essential growth in the quantity of crystalline phase under heating. This is probably due to a difference in the energy of the OH-group bonding depending on their location in the structure of zirconium hydroxide.
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Magnetic properties of an one-dimensional 
quasi-periodic chain

A calculation of the magnetic contribution to the heat capacity of the BNNNI Ising chain (with two possible positions per a site) is performed. Equilibrium of phases ordered with respect to pseudospin variables, that describe the accommodation of spins in the mentioned above positions, is investigated. The model has been generalized to the case when there are more than two positions accessible for the spin.
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Diamond photodetector on the basis 
of metal(dielectric(metal structure

Photoelectronic characteristics of a photodetector prepared on the basis of polycrystalline diamond have been studied in the 400 to 2000 nm wave-length interval. The objectionable photoresponse revealed in the region of visible light is associated with the electronic properties of the reconstructed (2(1) and relaxed (1(1) sites of surface (111) of the unalloyed diamond polycrystalline film. It can, thus, be reduced by annealing and hydrogenating the diamond film at 870 K.

E.V. Zarochentsev, E.P. Troitskaya, V.V. Chabanenko

Nonlinear effects in thermodynamics 
due to thermal stresses. 2. The temperature behaviour 
of caloric properties

The represented and discussed are the properties of inert gas crystals which are determined by parameter of the third order with respect to displacements in the energy for Ne, Ar, Kr, Xe crystals. They are the thermal pressure, the Gr(neisen parameters and thermal expansion. A comparison of theory and experiment shows a satisfactory conformity for Ar, Kr, Xe pointing to applicability of the first-order perturbation theory with respect to anharmonicity. Cluster expansion for Ne overdetermines the calculation results insignificantly.

