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Influence of hydroextrusion on damping properties 
of metastable austenitic steels

Influence of alloying with interstitial elements (carbon, nitrogen) and of hydroextrusion parameters on phase composition and damping properties of metastable austenitic alloys based on Fe(Mn(Cr solid solution has been considered. It is shown that the optimal nitrogen concentration (~ 0.3 wt.%) and hydroextrusion essentially increase the level of vibroabsorption in steels of this quality.

Z.A. Samoilenko, V.S. Abramov, V.P. Pashchenko, N.N. Ivakhnenko

Peculiarities in the behaviour of atomic structure of matrix lattice and clusters in MnxZnyFezO4 ferrites

The X-ray structure analysis, X-ray spectroscopy and theoretical physics methods have been used to investigate ferrites of variable composition MnxZnyFezO4. It has been determined that a change in the mass density results in a wave-like character of distribution of inner stresses that initiate the processes of cluster formation in single-crystalline structure. It is shown that the nature of local inner stresses is related to non-equilibrium population of electronic levels located near (higher and lower) the Fermi level (EF = 0).

V.Z. Spuskanyuk, L.F. Sennikova, E.A. Pavlovskaya, O.N. Mironova

The evolution of NbTi-fibre structure under the action 
of high pressure and high plastic deformations

The development of structural transformation at stages of the multiple-transition plastic deformation under NbTi-fibre hydropressing has been investigated. It is shown that it is possible to obtain the nanostructure at high values of the accumulated deformation.

V.N. Varyukhin, E.G. Pashinskaya, L.S. Metlov, A.F. Morozov, A.S. Domareva, 
S.G. Synkov, V.G. Synkov, T.P. Zaika

Usage of torsional hydroextrusion to produce bulk metallic specimens of submicrocrystalline structure

X-ray diffraction, optical spectroscopy techniques and measurements of microhardness were used to investigate the processes of the formation of ultrafine-disperse structure in copper obtained by a new method of severe plastic deformation, i.e. the equichannel torsion under pressure. It is shown that the process of structure formation under deformation develops not linearly but in several stages. It has been found that at each stage of the deformation a structure is formed, which is generally a superposition of microcrystalline grains and nanoregions. The nanoregions are anisotropic, 80(200 nm in size. Computer experiment has been done to estimate the degree of stability in the formed structures after the occurrence of the deformation rotational mode.
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Spin-orientation transitions and magnetic 
inhomogeneity in Ho0.6Pb0.4MnO3
A polycrystal of Ho0.6Pb0.4MnO3 has been synthesized. The magnetic moments of the manganese ions are ordered antiferromagnetically in HoMnO3. There is an orientation phase transition near 54 K. In lead-substituted holmium manganite the spin-reorientation transition remains at the same temperatures. However, there are essential differences in the magnetic properties of the substituted specimen. A weak ferromagnetic moment is observed. There is a new orientation transition at the temperature near 23 K. Possibly, there is the spin-glass state at the temperatures lower than 40 K. The magnetization peak connected with the antiferromagnetic ordering of the manganese ions, has been observed near 30 K. The Curie–Weiss law is realized at high temperatures.

L.T. Pisarev

Types of surface acoustic waves 
in gallium single crystal

Structure and type of surface acoustic waves along directions of a high symmetry of gallium single crystal are investigated. A solution of the conforming wave equation was obtained by using the experimentally measured speed of surface acoustic waves. The parameters of an attenuation of wave deep into metal are obtained. It is established that along directions of a high symmetry of gallium single crystal both the Rayleigh and generalized surface waves are propagating.

B.Ya. Sukharevskii, I.V. Zhikharev, S.I. Khokhlova, 
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Diagram of YBa2Cu3O6+( phase states in different conditions of atomic ordering

The investigation of ordered states formation in the YBa2Cu3O6+( under inert medium at a higher than in [1,2] temperature was continued. The previous experimental data [1(3] allowed us to enlarge the phase diagram [4,5]. The obtained in the present work experimental data (oxygen content (, density of charge carriers 

, temperature of superconductive transition) under conditions of heat treatment of YBa2Cu3O6+( in inert medium have supplemented to the phase diagram. A comparison of the phase diagram based on the two-parameter Landau potential and ÀSYNNNI model [6(8] was made. The phase diagrams coincide, thus confirming the correct choice of order parameters.

V.L. Busov, T.D. Shermergor

The scattering of ultrasonic waves by polycrystals under high evolved plastic strain at stage of fragmentation

In the long-wave approximation, for the fragmented polycrystals of cubic symmetry, the coefficient of ultrasonic wave scattering has been calculated. An acoustic fatigue curve is given showing the dependence of the coefficient of ultrasonic wave scattering on the number of cycles for steel samples. The obtained behavior of the calculated coefficient of scattering corresponds to the area of monotonous drop on the fatigue curve, with the exception of the incubation interval.
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Approximation of the 1H NMR experimental spectra for coals

A mathematical model for the approximation of the 1H NMR experimental spectra of fossil coals is proposed taking into account the modulation effect on the NMR lineshape. The spectral lines from 1H in different states have the widths differing by almost the order of magnitude. It is known that it is impossible, in such situation, to register the whole spectrum under the same modulation levels with no instrumental distortion of the line. At recording the survey spectrum with low modulation amplitude it is difficult to register a wide spectral line because of the low signal-to-noise ratio. The recording with the modulation levels corresponding to the broad part of the spectrum highly distort the narrow one. The proposed model makes it possible to obtain satisfactory values for parameters of the spectra recorded practically at any values of the modulation amplitude. The approximation results are given for spectra of one coal sample (rank T) recorded with different modulation levels.
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Interrelation between strain hardening and peculiarities 
of reinforcing alloy structure state 
in the Cu(NbTi microcomposite

An interrelation between the strength characteristics of niobium(titanium alloy and the evolution of fine-structure parameters under the plastic strain accumulation has been determined. Different strain hardening stages have been revealed and their respective mechanisms are discussed.

А.V. Matvienko, А.K. Kralin

The analysis of the deformed condition of billet at radial extrusion of an internal thread on a cylindrical surface

Expressions are obtained to evaluate the velocity of the metal fragment flow deformation velocities and intensity of deformation velocities at extrusion of threads, allowing one to analyse the deformed condition of billets.
P.I. Polyakov, S.S. Kucherenko

Regularities in temperature, magnetic field and pressure effect on resistive properties of La0.9Mn1.1O3

By the hydrostatic pressure, magnetic field and temperature effect on the dynamics of polycrystalline and film single-crystalline La0.9Mn1.1O3 samples, a relationship between elastic deformations and resistive properties has been determined. Baro- and baromagnetoresistive effects have been revealed. «Cooling» effect was found, when the elastic compression with pressure and magnetic field decreases the resistivity, the same as sample temperature lowering. The contributions from the above influences are estimated: a 2.7 kOe increase in the magnetic field strength or an increase in pressure by 1 kbar is equivalent to temperature decrease by 6.2 K. It has been determined that the maxima of magneto-, baro- and baromagnetoresistive effects have one and the same temperature TPP. This is explained by a compensative interaction of the «cooling» effect of compression and elastic thermal expansion that realizes the metal(semiconductor phase transition.

V.I. Dovgii, A.I. Linnik, N.V. Davydeiko, T.G. Astafyeva

A set of high pressure devices for investigation of thin films

The proposed set of devices to produce the space-different pressures and a technique for making spatially different pressures can be used to investigate the iron-garnet epitaxial films, manganites, HTSC samples et al. These devices are miniature and made of nonmagnetic materials that provides carrying out investigations in different orientation magnetic fields, in a wide temperature range, and in different setups and cryostats.
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