M.A. Belogolovskii, Yu.A. Komysa, G.Ya. Akimov

Point defects in an elastically compressed solid: 
one-dimensional continual approximation

A continual model is proposed for the behaviour of point defects in an elastically deformed solid. A system of equations for a defect-containing one-dimensional crystal under high uniaxial compression has been formulated and numerically solved. For the first time it has been shown that in the system, a non-uniform distribution of stresses and defects is realized that may initiate phase transformations in the material.

V.L. Busov, A.N. Khabarov

The influence of elastic strain on components 
of the elastic moduli tensor 
of fragmentative polycrystals
An expression has been obtained for the components of tensor 

 showing the correlation between averaged elastic moduli tensors 

 and elastic deformation 

 under the cyclic tests of samples from polycrystalline metals and alloys of cubic symmetry on fragmentation stage. It is shown that the calculated variation of the elastic moduli and velocity of the elastic wave propagation in the material corresponds to the available experimental data.
B.M. Efros, S.G. Synkov, E.V. Popova, T.P. Zaika, L.V. Loladze, 
V.G. Synkov, V.A. Ivchenko, V.N. Varyukhin

Effect of severe plastic deformation 
by packet hydroextrusion on mechanical properties 
and atomic structure of nickel

Effect of severe plastic deformation (SPD) by the method of packet hydroextrusion (PHE) on the defect structure and hardening of polycrystalline Ni has been investigated. It is shown that the grain-boundary component of the hardening is due to an increase in the density of defects. It has been revealed that in the structure of ultrafine-grained (UFG) Ni, subblocks are formed under severe deformations.

V.S. Saley, Yu.S. Prilipko, N.P. Pilipenko, T.E. Konstantinova

Influence of ZTP-powders treatment by ultrasound, microwave radiation and high hydrostatic pressure 
on piezoceramics properties

The influence of physical actions (ultrasound, high hydrostatic pressure and microwave radiation) on properties of plumbum titanate-zirconate ZTP ceramics was studied. It was shown that the above actions lead to the change of not only technological parameters of compound obtaining, but the ceramics electrical properties as well. It was established that the complex application of physical actions is highly prospective.

P.I. Polyakov, S.S. Kucherenko

New effects and regularities of T(P(H deforming 
influence on properties and phase transitions 
in magnetic semiconductors

Results of investigation of changes in resistivity of bulk polycrystalline La0.9Mn1.1O3 sample under the influence of temperature, pressure and magnetic field (Ò(P(Í) and changes in magnetostriction of LaMnO3 single crystal under the influence of Ò(Í have been analysed. It has been found that the peak temperatures TPP of magnetoresistive effect and of the revealed baro- and baromagnetoresistive effects coincide and are equal to the temperature of metal-semiconductor phase transition Tms. «Cooling» and «heating» effects of pressure and magnetic field, an equivalent correspondence of 
Ò(P(Í effect (5.1 K ( 1 kbar ( 2.51 kOe) on resistivity of polycrystalline sample, as well as the influence of Ò(Í (2.1 K ( 1 kOe) on magnetostriction of LaMnO3 single crystal have been revealed. A linear change in Tms(P) and Tms(Í) of polycrystal and a linear shift of LaMnO3 magnetostriction hysteresis field with temperature have been determined.

V.V. Malashenko, T.I. Malashenko

Influence of dislocation interaction on spectrum 
of moving edge dislocations

Influence of the dislocation interaction on spectrum of the dislocation oscillations has been investigated. It is shown that such interaction results in the initiation of activation in the dislocation spectrum that, in turn, may influence the character of the dislocation motion.

S.V. Miroshnichenko, V.G. Synkov

Influence of the loading-section geometry on strength 
of chambers with variable wall thickness

It has been attempted to estimate the limiting state of the unit depending on the height of load application zone, its position relative to die faces, properties of material the unit is made of and in comparison with the case of loading along the full length.

A.G. Petrenko

EPR spectrum in ferroelectrics with complex impurities

EPR spectrum of lead titanate zirconate with complex additions has been investigated at low temperatures. It is shown that the intensities of lines with q = 4.3 and q = 2 point to preferential ordering and symmetrization of the coordination spheres of paramagnetic ions in the process of material crystallization.

V.S. Polishchuk

Synthesis of Ti, V and Cr nitride powders 
under multiple deformation effect

A plant for high-temperature powder milling has been designed. Regularities in the dispersion and synthesis of Ti, V and Cr nitrides in the temperature range 800(1250(C has been investigated. Principal effectiveness and possibility for the obtaining of nitrides by vibromilling are shown. It has been found experimentally that there is а decrease in the intensity of milling with temperature rise. The realized reactive process of Ti, V and Cr powder interaction with nitrogen makes the dispersion process more intensive.

P.I. Polyakov, V.A. Shtaba

High-pressure chambers 
for physical investigations

High hydrostatic pressure chambers for the experimental resistive, magnetic and resonance investigations, in a wide temperature range (0.4(450 K), under fixed pressure to 3 GPa are described.
L.A. Ryabicheva, J.V. Kravtsova

Use of the model of compressible materials deformation 
and pore formation process to solve the problem 
of free upsetting

The process of free upsetting of powder copper is considered. It is shown that the extent of hardening grows with reduction of porosity and increase of strain rate and degree of deformation. The evolution of yield surface is analysed. It’s size and location depends on porosity of powder body, degree of deformation, strain rate and also on tendency of material to form pores during deformation. The increase in porosity results in contraction of yield surface, the growth of degree of deformation and strain rate expands it. The ellipses asymmetrical about the intensity of tangential stress axis and putting into each other at the increase in tendency of material to form pores, correspond to deformation process.

N.N. Vlasenko, A.G. Vasiljev

Hydrogen-induced phase disintegration 
of intermetallic TbFe2
Kinetics of hydrogen-induced phase disintegration of TbFe2 in the temperature range 450(600(C and at hydrogen pressure of 16.2 kPa has been investigated. It is shown that a decrease in the temperature of isothermal endurance results in a high (~ 4 times) retardation of transformation process. This transformation has been also investigated under continuous cooling from 600, 550, 500 and 450(C to the room temperature. No intermediate compounds of iron and terbium were formed under the above conditions. It has been found that phase disintegration of the intermetallide develops by the mechanism of simultaneous nucleation and growth of TbH2 and (-Fe phases.

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

Nonlinear effects in thermodynamics induced by thermal stresses. 
1. Temperature behaviour of elastic constants

Nonlinear effects in crystals of inert gases: the temperature dependence of elastic constants and thermal expansion are investigated numerically. The temperature dependence of elastic constants has been calculated. It is shown that Bik(T) for all the inert-gas crystals, except for the shear modulus B44(T), are well described by consecutively applied theory of perturbation with respect to parameter of anharmonicity in the whole of the temperature range 0 < T <Tm (the accuracy averages 5(10%). The calculated modulus falls steeper than the experimental one, apparently pointing to a necessity of perturbation theory refinement. At p = 0, the use of the Abarenkov(Antonova cluster expansion has no appreciable effect on the results.
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