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PACS: 81.40.Vw

B.H. BaptoxuH, T.T. Mopos, B.C. Abpamog,
B.I'. CbiHKOB, B.I1. KpaByeHko

OBPABOTKA TMAPOCTATUHECKWMM OABJIEHMEM W MPOLIECC
HAHOKPUCTAJNITN3ALNN AMOP®HbIX CMJTABOB HA Co-OCHOBE

JOHEeUKNN GUBUNKO-TEXHNHECKUA MHCTUTYT M. A.A. lMankmHa HAH YkpanHbi
83114, r. JoHeuk, yn. P. Jllokcembypr, 72

Memodamu pe3ucmomempuu U peHmeeHO8CKOl OuppaKyuy U3yieHo eauAHUe Npedsapu-
menvHoU o0pabomku euopocmamuueckum oaenenuem (OL) Ha anekmpoconpomugienue
R, mepmuyeckyro ycmoiimusocms u cmpykmypy amopgpuuix cnaaeos (AC) CozpFesSijoBs
(A) u Cos;Cr;Fe,SigB;4 (B) npu HenpepwsleHOM Hazpese ¢ NOCMOAHHOU ckopocmuto. O/
GBINONIHEHA 6 NOGHIOPHO-CINAMUYECKOM DEXKUME C PA3HBIM YUCAOM N WUKIO8 HAZPYXKEeHUA
npu oagaenuu P = 0.8—1.0 GPa. Yemanoeneno, umo nocne O ¢ pocmom n mepmuue-
ckaa ycmomnuueocms cnaaga A noswiudemca, a cnaaga B — nonuxaemca. Mexanuzm Ha-
HOKPUCIAAU3AYUY, NOCIE006AMEIBHOCHIy GbIOCAEHUA U (PA306bIL COCMas NPoOYKMos
Kpucmainuzayuy He usmexaromca. Ilpu smom ommeuaemca meHOEHYUA K UIMEAbUEHUIO
yacmuy pAagHOGeCHvIX kpucmaaiudeckux ¢gas. Habmwooaemvie nocae O usmenenus 6
MOHKOU CIPYKIMYpe UCXOOHO020 COCMOAHUA U 6 nosedenuu R npu nazpese uzyuaemoix AC
O00BACHAIOMCA 8 PAMKAX MUKPOCKORUYECKOU MOOeaU CIMPYKIYPHOI peraKcayuy 6 amopg-
HBIX CNAABAX.

PACS: 70, 72.80.Ga, 74.25.—q, 81.40.Vw

B.A. BonowuH

ONEKTPOH-BNBPOHHOE AMHAMWYECKOE PABHOBECWE
0J19 BELLECTB C KOHOUTIYPALNAMU 4f TN 3d

JOHEeUKNN GUIUNKO-TEXHNHECKUIA MHCTUTYT M. A.A. lTankmHa HAH YkpanHbi
83114, r. JoHeuk, yn. P. Jllokcembypr, 72

Ipeononazaemcea, umo 4f- unu 3d-eeiyecmea mo2ym HAXOOUMBCA 6 MPeX COCHMOAHUAX:
DNEKMPOHHOM — C8A3b 4f- unu 3d-uona ¢ e2o OKpykenuem ONPeOeNAeMCA GHEUHUMU
DNEKMPOHAMY, BUOPOHHOM — C8A3b onpedersemca 4f- uau 3d-snexkmpounamu; 6uOpoH-
2NIEKMPOHHOM OUHAMUHECKOM PABHOSECUU. DMO COCMOAHUE PEARUIYemca, K020a IHepauu
nepevix 08yX CMAHOBAMCA OAU3KU, 4O oOne2udent nepexod Nepeozo 60 emopoe u 00-
pamuo. Paccmampusaromca cMpykmypHble, CHEKIMPAAbHbie U MASHUMHbE CE80LCmEd Ou-
DNEKMPUKOG, MEMANI08, NOIYAPOSOOHUKOE U CEEPXNPOSOOHUKOE 6 PAMKAX OAHHOU MOOe-
L.
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PACS: 73.61.Ga, 81.40.—z

A.M. KpuBoluees, A.l'. lMeTpeHko, A.N. BaxuH

MOONDOUKALMA CBONCTB MEPCMEKTUBHBIX JIOMUHOMOPOB
MNPV BO3AENCTBUM MYYKA MOHOB HU3KUX SHEPT I

JOHELKNA HAUMOHANbHbLIA YHUBEPCUTET
83055, r. doHeuk, yn. YHuBepcurteTckas, 24

Hccnedosanvt cnekmpol OMpaxeuua, NO2AOUEHUA, MEPMOCIUMYIUPOSAHHON JHOMUHEC-
yenyuu (TCJI) ZnS, ZnO 00 u nocre 0OAY4eHUA NYYKOM UOHOG 2€AUL HUZKUX IHEPIUL.
IHokaszano, wmo Kk AHAAU3Y GHOCUMBIX UBMEHEHUII MOKHO NOOXOOUMb C eOUHBIX Ieopem-
YeCKUX NO3uyuii npu paccmompenui coeounenua muna MeX.

PACS: 64.70.Dv, 61.66.Dk, 61.72.Mm

.M. lManywko

O BO3MO>XXHbIX MPNYNHAX CTPYKTYPOOBPA30OBAHNA
B CMJIABE MEPUTEKTUYECKOW CUCTEMbI Cu-Ge

HauuoHanbHasa MeTannyprudeckas akagemMms YkpauHbi
49600, r. JHenponeTpoBck, np. MarapuHa, 4

C nOMOWBIO MEMANNOPAPULECKO20 U DEHM2EHOCHPYKIMYPHO20 AHANU308 MEONEHHO OX-
Jaaxoennoeo cnaaéa Cu + 13 am.% Ge noKa3awo, umo HeOOPACMEOoPUSUIUecs 6 nepu-
MEKMUHECKON peakyu MemacmabuibHble KPUCMALIbL O-MEepo020 PACMEOpa 2epMAaHUA 6
MeOU 6 pe3yabmame MApMeHCUMHO20 NPeEPAUEHUA Nepexodsm ¢ cmaduonyio &-gasy.

PACS: 62.20.Fe, 81.40.Lm

A.A. Pbrxnkos
O NMPMNPOOE XNAOHOJIOMKOCT METAJ1J10B

JoHeuknii GU3NKO-TEXHNYECKUIA MHCTUTYT UM. A.A. TankuHa HAH YkpauHbl
83114, r. JoHeuk, yn. P. Jllokcembypr, 72

Ha ocHose npedcmassieHuil 0 MEXAHUHEeCKOM 8030€iCmEul Ha Memall Kak 0 6036yxoe-
HUU U pPACCEUBAHUU 6 HeM HEPABHOBECHbIX KOJeOAHUN KPUCTIALIUYECKON DelemKu
(OuHamuueckux pOHOHO8) NOKA3AHO, YMO XAAOHOJIOMKOCHb AGJNAECMCA CACOCHEUEM De3-
K020 YGEUHECHUA CUNL MEKAMOMHO20 63AUMOOCUCMBUA, OBYCA06ICHHO20 3A6UCUMOCHILIO
UX GENUHUHBL O MENJOGLIX U HEPABHOBECHBIX KOJeOAHUIl Pelemxit.
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PACS: 61.66.—f, 62.20.—x

E.l. NawwuHeckas!, C.I. CbinkoB!, B.M. TkaueHko!,
A.C. JomapeBal, 0.A. IOpuHa2

3BOJIIOUNA MUKPOCTPYKTYPbI 1 CBOVICTB MEAM
MPY MHOIOMEPEXOAHOW OEDOPMALNN
MYTEM BUHTOBOI'O NMPECCOBAHUA N NMPOKATKN

]D,OHeu,KMVl OU3BUKO-TEXHNHECKUIA MHCTUTYT M. A.A. lMankmHa HAH YkpanHbl
83114, r. JoHeuk, yn. P. Jllokcembypr, 72

ZD,OHELI,KVIVI HaLUWOHAbHbIA TEXHNYECKNI YHUBEPCUTET
83000, r. doHeuk, yn. Aptema, 58

IIposedeno uzyuenue 63aUMOCEA3U CXeMbl KOMOUHUPOGAHHOI NAACHUHECKOl Oedopmayuu
npu  O8YXKOMNOHEHMHOM HAZPYXEHUU C CYOMUKDOCHPYKINYPHOIMU USMEHEHUAMU MEOU.
Ocywecmeaen CpAGHUMENbHbIL AHAAU3 O6YX MUNOE KOMOUHUPOBAHHOU Oedpopmayuu:
eéunmosoe npeccogéanue (BIl) + npoxamka u npoxamka + BIl. Iloka3zano, umo npu nep-
601 cXeme HA2PYXeHUA NPOUeccsl. Mpanchopmayuy cMpyKmypsr noo HA2py3kol npome-
KQIOM 3HAYUMESIbHO UHIMEHCUBHEe, YeM Npu 6Mopoll.

PACS: 64.80.—v, 81.40.—z

I.N. Xnpos

OTOXKEHHbBIV M1 BOOOPOOODA3OHAKJIEMNAHHBIV
rmapPna NANNAONA: METOOVMKW NOJTYHEHUA
1 MEXAHUYECKUE CBOWCTBA

JOHELKNA HAUMOHANbHbLIA TEXHNYECKUIA YHUBEPCUTET
83000, r. doHeuk, yn. Aptema, 58

Iokasano, 4mo OMONKKeHHbIl, MAN0OePEKMHbILL 2UOPUO NANNAOUA, NOJYYEHHBIL NYHeM
HACBIUEHUA NAAAAOUA 8000POOOM «8 00X00» KYNOA O08YX(PA3HO20 COCHMOAHUA, AGNACNCA
MAONPOUHBIM U GBICOKONIACHUYHBIM Mamepudiom. Ipu Hacviyenuyu nairadus 6000po-
o0om npu memnepamype Huxe kpumudeckoi (292°C) ¢ cucmeme nariaouii—6000poo ume-
em mecmo paseumie 2u0pudHo20 O—f-haz06020 npeepamenus o MExaHusmy 3apoxoe-
Hua u pocma. Honyuennviii makum o6pazom 2uopud NAAAAOUA ABNAENCA GbICOKONPOUHBIM
U MATONAACHUYHBIM MAMEPUATIOM BCALOCEUE MO20, YMO 6 npoyecce 00pa308aHUA 2U0-
puonas B-gpaza npemepnesaem cunvhelii 6000pOOOGA306bLL HAKAEN 6 pe3yabmame pas-
eumus 2u0puonHo2o 0—f-pazoeo20 npespawgeru.
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PACS: 81.40.Vw, 81.40.—z, 76.60.—k

A.[. AnekceesB, H.H. Kopura, A.H. MonyaHog, B.I'. CbIHKOB

NCCJNIEAOBAHME METOA0M AMP
KUHETUKW CTPYKTYPHbIX MSMEHEHUIN
B YITOJIbHOM BELUECTBE MNPV BbICOKOM OABJIEHNN

MHCTUTYT Br3nkn ropHeix npoueccos HAH YkpauHsbl
83114, r. JoHeuk, yn. P. Jllokcembypr, 72

DKCNepUMEHMANBHO UYUEHO GAUAHUE GbICOK020 2UOPOCMAMUUECKO20 OA8ACHUA HA KUHE-
MUKY CIMPYKMYPHBIX USMEHEHUII 8 OP2aHU4ecKoll Mdcce uckondemozo yeaa. Beickasamo
npeononoxenue 0 CMUMYAUPOGAHUU BHICOKUM OAGLeHUEM (DUIUKO-XUMUYECKUX peakyuii
OeCMpPYKYUU — CUHIME3A 68 OP2AHUYECKOll MAacce Yaid, NPUsoOAmUx K 00pda308aHuio noo-
BUXHO20 8000POOOCOdePKale20 Paouoa.

PACS: 61.43.Hv, 61.72.Qq

H.N. Kpacbkko, B.B. Hasnmko

MOJEJIMPOBAHVE ANHAMUKW NMEPEPACNPEOENEHNA
FOPHOIrO JABJIEH/A, CONPOBOXAAKLLEN OBPYLLEHUE
NOPOAHbIX CJTOEB KPOBJI B O4YMCTHOM 3ABOE

JOHELKNA HAUMOHANbHbLIA TEXHNYECKUIA YHUBEPCUTET
83000, r. doHeuk, yn. Aptema, 58

Hccneoosana ounamuka o6pyuieHuti Kpoeau 6caed 3d OGUXYWUMCA OUUCHIHBIM 3000eM.
Paspabomana 2eomexanuueckas mooeas O NPOZHOZUPOSAHUA OUHAMUKL OOPYUIeHUI U
HANPAXEHHO20 COCMOAHUA MACCUBA 8 OKPECIHOCHI OSUXYWE20CA OHUCIHO20 3a604.

C.H. WeBuyk, N.C. Benoycog, C.A. MlBaxHeHKO

N3MEPEHWE TEMMEPATYPbI MNMPU BbIPALLNBAHNN
MOHOKPUCTAJIJTIOB AJIMA3A HA 3ATPABKE

MHCTUTYT cBepxTBEpAbIX MatepunanoB um. B.H. Bakyna HAH YkpanHbl
04074, r. Knes, yn. ABTo3aBoackas, 2

Hccnedosana mepmuneckas cmabuibHOCHb PA3IUHHBIX UZ0LALUOHHBIX MAMEPUANO8, NPU-
MEHAEMBIX ONLA UB0NAYUU MEPMONAPHBIX NPOGOO0E NPU GbIPAUGAHUU MOHOKPUCHIALILO8
anmasza 6 obaacmu mepmoouHamuyeckoi cmabunrvnocmuy. Iokazano, wmo ucnoavsosamue
coneti NaCl u CzCl ona snekmpousonayuu no3eonaem npu vi0epxkax ¢ meuernue 50 h u
60aee COXpAHAMb CONPOMUBLEHIUE SAEKMPOUSONAYUL 8 NPedesax HEeCKOIbKUX KUAOOM HPU
memnepamypax oo 1850°C. Memooduka uszmepenus memnepamypvl ¢ HOMOWBIO HIEPMO-
NApHBIX OAMHUKOS, U30AUPOBAHHBIX XJOPUCHIBIM e3UueM, Odem B03MOXHOCHb HAOEKHO
obecneyums KOHMPOJy NPOYECCd SbPAWUGAHUA CMPYKIMYPHO COBEPUIEHHBIX MOHOKPU-
cmannoe aimasza ¢ meuenue 100 h u Gonee.
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PACS: 61.72.1i, 61.72.Lk, 74.25 Ha

B.B. ManawueHko

OCOBEHHOCTU KOJIJTIEKTUBHOIO BAAMMOLENCTBUA TOYEYHbIX
JEDEKTOB C ABMXYLLENCA MAPOW KPAEBbLIX JVUCNOKALN
B MATHUTOYNOPAOOYEHHOM KPUCTAJIJIE

JOHELKNA HAUMOHANbHbLIA TEXHNYECKUIA YHUBEPCUTET
83000, r. doHeuk, yn. Aptema, 58

JOHEUKNN GUBUNKO-TEXHNHECKUIA MHCTUTYT M. A.A. lTankmHa HAH YkpanHbi
83114, r. JoHeuk, yn. P. Jllokcembypr, 72

Crartbsl noctynuna B pegakunio 26 deepansa 2003 roga

Hccnedosano mopmoxenue nape: kpaegvix OUCIOKAYUIL Ynpyeumi Oepekmamy, xaomuye-
cKU pacnpedeneHHbimu 6 o6veme peppomaznumnozo kpucmanid. Ilokasauo, umo 3asucu-
MOCHI CUNbL MOPMOXKEHUA OM CKOPOCMU CKOMbXKEHUA OUCIOKAYUL, KOHYeHmpayuu oe-
pexkmos, paccmoaHua mexoy OUCAOKAYUAMU, HAMAZHUHEHHOCIU KPUCHIAIAA HOCUM He-
MOHOMOHHBLIL Xapakmep. B obnacmu 3nauenuii napamempos, 6 KOMopoi OOMUHUPYIOUSUM
ABNACMCA MASHUMOYNPY20€e 63aumMooeticmeue, Ima Curd Yovleaem ¢ poCHOM GeJUHUHbL
HAMACHUYEHHOCIMU U MAZHUMOYNPY2020 83AUMOOCUCINEU.
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PACS: 81.40.Vw
V.N. Varyukhin, T.T. Moroz, V.S. Abramov, V.G. Synkov, V.P. Kravchenko

HYDROSTATIC PRESSURE TREATMENT
AND NANOCRYSTALLIZATION OF Co-BASED AMORPHOUS ALLOYS

The effect of pressure treatment (PT) by means of cycle regime for varied n = 1-5 on
the electrical resistance, thermal stabilities and structure of the amorphous
CogFesSijpB1s (A) and Cog;CriFesSigB14 (B) alloys during constant-rate heating were
studied using the resistance measurement and X-ray diffraction. It is found that after PT,
with an increase in n, the thermal stability of the A-alloy is enhanced, but that of the
B-alloy is decreased. PT does not alter the crystallization mechanism, the sequence of
the crystalline phase formation, and the phase composition of the crystallization
products. However, there is a tendency to reducing the crystal dimensions of the stable
crystalline phases. After PT the observed variations in the fine structure and the
resistance behaviour of the investigated amorphous alloys during heating are interpreted
in terms of the microscopic model of structural relaxation in amorphous alloys.

PACS: 70, 72.80.Ga, 74.25.—q, 81.40.Vw
V.A. Voloshin

VIBRON-ELECTRONIC DYNAMIC EQUILIBRIUM
FOR SUBSTANCES OF 4f- OR 3d-CONFIGURATIONS

4f- or 3d-substances are assumed to be in three states: the electronic one — the bonding
between 4f- or 3d-ion and the environment is determined by outer electrons; the vibronic
one — the bonding is determined by 4f- or 3d-electrons; vibron-electronic dynamic
equilibrium. The energy of the states is of close values, thus making the transition from
the first one to the second and vice versa easier. The structural, spectral and magnetic
properties of dielectrics, metals, semiconductors and superconductors are studied within
this model.

PACS: 73.61.Ga, 81.40.—z
Y.M. Krivosheyev, A.G. Petrenko, A.l. Bazhin

MODIFICATION OF PROPERTIES OF PERSPECTIVE PHOSPHORS
INFLUENCED BY LOW-ENERGY ION BEAM
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The spectra of reflection, occluding, thermally stimulated luminescence (TSL) of ZnS,
ZnO before and after the irradiation by beam of helium ions of low energies are
investigated. Is shown, that it is possible to approach the analysis of happening changes
from unified idealized standpoints when considering such compounds as MeX.

PACS: 64.70.Dv, 61.66.Dk, 61.72.Mm
IM. Galushko

ON POSSIBLE REASONS OF STRUCTURE FORMATION
IN THE ALLOY OF PERITECTIC SYSTEM Cu-Ge

With the help the metallographic and roentgenostructural analyses of the slowly cooled
Cu + 13 at.% Ge alloy it is shown that not-dissolved in the peritectical reaction
metastable crystals of the o-solid solution of germanium in copper pass into a stable &-
phase as a result of the martensite transformation.

PACS: 62.20.Fe, 81.40.Lm
A.A. Ryzhikov
ON THE NATURE OF COLD BRITTLENESS OF METALS

Mechanical action on metal is represented as excitation and scattering of dynamic
phonons in it. It is established that cold brittleness is a consequence of increasing the
interatomic interaction forces. The magnitude of this increasing depends on thermal and
non-equilibrium oscillations of the lattice.

PACS: 61.66.—f, 62.20.—x
E.G. Pashinskaya, S.G. Synkov, V.M. Tkachenko, A.S. Domareva, Yu.A. Yudina

EVOLUTION OF MICROSTRUCTURE AND PROPERTIES
OF COPPER UPON A COMBINED DEFORMATION
BY TORSIONAL EXTRUSION AND ROLLING

A relationship between the scheme of combined plastic deformation upon two-
component loading and submicrostructure changes in copper has been analysed. A
comparative analysis of the combined deformation types: torsional extrusion (TE) +
rolling and rolling + TE has been realized. It is shown that with first scheme of loading,
the processes of structure transformation under load are more intensive than in the case
of second one.
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PACS: 64.80.—v, 81.40.—z
G.1. Zhirov

ANNEALED AND HYDROGEN-PHASE-HARDENED PALLADIUM HYDRIDE:
PRINCIPLES OF OBTAINING AND MECHANICAL PROPERTIES

It is shown that annealed low-defective hydride of palladium, which was obtained by the
hydrogenation of pure palladium «out» the two-phase state cupola, is the low-durable
and high-plastic material. During the hydrogenation of palladium beneath the critical
temperature (292°C) there takes place a hydride o—p phase transformation by the
mechanism of nucleation and growth in palladium-hydrogen system. And the palladium
hydride obtained by this way is high-durable and low-plastic material as a result of the
existence of powerful hydrogen-phase-naklep during the hydride o — [ phase
transformation.

PACS: 81.40.Vw, 81.40.—z, 76.60.—k
A.D. Alekseyev, N.N. Kovriga, A.N. Molchanov, V.G. Synkov

NMR INVESTIGATION OF THE KINETICS OF STRUCTURE CHANGES
IN COAL SUBSTANCE UNDER HIGH PRESSURE

High hydrostatic pressure effect on kinetics of structure changes in the organic mass of
fossil coal has been studied experimentally. It is assumed that high pressure stimulates
the physico-chemical reactions of destruction-synthesis in the organic coal mass, thus
resulting in the formation of a mobile hydrogen-containing fluid.

PACS: 61.43.Hv, 61.72.Qq
N.I. Kras’ko, V.V. Nazimko

MODELING OF ROCK PRESSURE REDISTRIBUTION
DUE TO ROOF CAVING IN VICINITY OF ADVANCING LONGWALL FACE

Roof caving in a longwall face has been investigated by discrete element method. It was
discovered that the caving is a complex process that begins with separation and
disintegration of adjacent rock layers under action of shear stress. Tensile stress acts at
the final stage of the caving. New geomechanic model has been developed to simulate
periodic roof caving and stress redistribution around advancing longwall face.
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TEMPERATURE MEASUREMENTS AT GROWING
THE DIAMOND SINGLE CRYSTALS ON SEED

The thermal stability of different materials used for insulation of thermocouple wires at
growing the diamond single crystals in the field of thermodynamic stability has been
investigated. It is presented that usage of salts NaCl and CzCl for electrical insulation
allows maintaining the resistance of electrical insulation within the limits of several
kiloohm at temperatures up to 1850°C during 50 h and more. The technique of
temperature measuring by applying thermocouple sensors insulated by caesium chloride,
provides a sufficient control over the growing of structurally perfect diamond single
crystals during 100 h and more.

PACS: 61.72.Ji, 61.72.Lk, 74.25.Ha
V.V. Malashenko

FEATURES OF COLLECTIVE INTERACTION OF POINT DEFECTS
WITH A MOVING PAIR OF EDGE DISLOCATIONS
IN MAGNETICALLY ORDERED CRYSTAL

Deceleration of a pair of edge dislocations by elastic defects chaotically distributed in
the volume of ferromagnetic crystal has been investigated. It is shown that the
dependence of deceleration force on dislocation sliding velocity, concentration of
defects, interdislocation distance, and magnetization of the crystal is nonmonotonic. In
the region of parameters’ values with the dominating magnetoelastic interaction, this
force diminishes with the increase of magnetization value and magnetoelastic interaction.



