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PACS: 62.50.—p, 64.10.+h, 64.30.+t
E.B. 3apoueHues, E.lN. Tponukas, B.B. YabaHeHkO

PELLETOYHBIE CBOVICTBA KPUCTAJIJIOB MHEPTHbLIX FA30OB
MPU BbICOKNX OABJTIEHNAX N TEMIMEPATYPAX

JOHEeUKNN GU3UNKO-TEXHNHYECKUIA MHCTUTYT M. A.A. lTankmHa HAH YkpanHbl
83114, r. JoHeuk, yn. P. Jllokcembypr, 72

Janbl 0030p U aHANU3 HAIIKMX PAcUeTOB PEILETOUHBIX CBOMCTB aTOMApHBIX Kpuokpuctamios: Ne, Ar, Kr,
Xe. BrepBrie ycTaHOBICHO BbIMOJNHEHHE cooTHouieHus Koiu mpu ananuze Haubonee TOUHOTO COBpe-
MEHHOrO JKCNEPUMEHTA MO M3MepeHusaM ynpyrux moxayiell Kr mon nasneHuem. Tem camblM J0OKa3aHO
MPEAMNOJ0KEHUE O LIEHTPAIbHOM XaPaKTepe MEKAaTOMHOIO B3aUMOJCHCTBNS, JIKALIETO B OCHOBE MOJAB-
JSIFOLIEro OOJbLIMHCTBA UCMOJb3YEMbIX MEKATOMHBIX MOAECIbHbIX MOTEHUUAIOB. YKa3aHHOE COOTHOLLE-
HUE SIBJISIETCS] XOPOLUMM TECTOM ISl IPOBEPKU TOYHOCTU MU3MEPEHUI yIIPYTUX MOIyeil.

PACS: 75.10.Lp, 75.20.—g, 91.25.Ey, 91.35.Cb
G.E. Grechnev!, R. Ahuja2, O. Eriksson?

MAGNETIC SUSCEPTIBILITY OF HCP IRON
AND SEISMIC ANISOTROPY OF THE EARTH’S CORE

1B, Verkin Institute for Low Temperature Physics and Engineering of the National Academy
of Sciences of Ukraine
47 Lenin Ave., Kharkov, 61103, Ukraine

2Department of Physics, University of Uppsala
S-75121 Uppsala, Sweden

The seismic anisotropy of the Earth was proposed to be due to a preferred orientation of HCP iron crystals
that constitutes the dominating element in the core. The suggested mechanism involves the anisotropy of
the magnetic susceptibility x of HCP iron, and it is argued that if y is sufficiently anisotropic, a preferen-
tial orientation of the HCP crystals may occur. We have calculated ab initio y and the anisotropy energy
of HCP iron for pressures and temperatures corresponding to the Earth's inner core conditions. Our cal-
culations demonstrate that y is smaller when the field is along the c-axis of HCP iron. Hence, a toroidal
magnetic field is shown to orient HCP Fe with c-axis along the north—south direction, and combined with
the data on elastic constants this explains the seismic anisotropy.

PACS: 62.50.+p
B.l'. Bytbko, B.A. BonownH, A.A. lN'yces

O BO3MO>XHOM M3MEHEHWW BAJIEHTHOCTHU
PEOKO3EMEJIbHOIO MOHA
noAa BJINMAHWEM BblICOKOIO OABJIEHNA

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

[Ipenmosnaraercs, 4TO BaJEHTHOCTh MOXKET U3MEHSATHCS TIOJ BIMSTHUEM BBICOKOTO JaBlieHHUsS 0e3 W3MeHe-
HUSl CTEXMOMETPUUECKUX COOTHOMIEHWH. JIJ1 TpOBEepKH 3TOH THIOTE3hl MPOBEAEH pacueT pacipeaeneHus



anekTpoHHoi miaoTHocTu (D) kpucramna PrO, npu pa3nuvHbIX NABICHUSX U BBIYUCICHBI COOTBETCT-
BYIOLIME CpeaHue 3apsaapl HOHOB. COMOCTABICHUE 3TUX JAHHBIX C JIEKTPOHHON CTPYKTYpOil MOHOB Pr u
O mokasbIBacT, 9YTO BAJEHTHOCTh Mpa3seoAnMa yeennausaetcs 10 11, a Kakmoro WoHa KUCIopoaa — 0
5.5.

PACS: 72.20.—i
A.1O0. Monnaes, P.K. ApcnanoB, M.U. OdayHos, J1.A. CannynaeBa

ABJIEHNSA NMEPEHOCA 1 ®A30BbIE NMPEBPALLEHN4A
B AMAPCEHNAOE KAOMWNA-OJIOBA MNPV BbICOKOM OABJIEHNN

MHCTUTYT dur3nkm JarectaHCKoro Hay4Horo ueHtpa PAH
Poccua, 367003, r. Maxaykana, yn. M. dAparckoro, 94

Ha moHokpuctananueckux odpasuax CdSnAs, uccienoBaHbl yISIbHOE 3JISKTPOCONPOTUBICHUE U KO-
¢utment Xoia npu ruApocTaTuieckoM aasieHud a0 9 GPa. M3MmepeHus npoBeneHbl Mpu MOIbeMe U
cOpoce naBieHus! B 00JIaCTH KOMHATHbBIX TEMIEpaTyp Ha 0Opa3lax AByX THIIOB: JISTUPOBAHHBIX MEIbIO U
creLuanbHO HenerupoBaHHbIX. [IpoaHanu3MpoBaHa AMHAMUKA U3MEHEHUS SJIEKTPOCOIPOTUBICHUS U KO-
sthduumrenta Xomna ¢ nopbieHneM faeineHus. [Ipu P = 4.2 GPa obHapyxeH HeoOpaTumblii (a3oBbiit
nepexosl, COMPOBOXKIAOIIMHCA pa3jioxkeHWeM BemecTsa. [lo Momenu rertepodasHas CTpyKTypa—
s dexTUBHAS cpela paccuMTaHo N3MeHeHNe (ha30BOTO cOCTaBa ¢ pOCTOM AaBieHHS B 00gacTH (a3oBoOro
nepexona.

PACS: 62.50.+p
Yu.V. Eremeichenkova, L.S. Metlov, A.F. Morozov
REALISTIC INTERATOMIC POTENTIAL FOR MD SIMULATIONS

Donetsk Physics &Technology Institute named after A. Galkin NAS of Ukraine
72, R. Luxemburg str. Donetsk, 83114, Ukraine

The coefficients of interatomic potential of simple form Exp-6 for neon are obtained. Repulsive part is
calculated ab-initio in the Hartree-Fock approximation using the basis of atomic orbitals orthogonalized
exactly on different lattice sites. Attractive part is determined empirically using single fitting parameter.
The potential obtained describes well the equation of state and elastic moduli of neon crystal in a wide
range of interatomic distances and it is appropriate for molecular dynamic simulations of high-temperature
properties and phenomena in crystals and liquids.

PACS: 72.20.—

A.10. Monnaeg!, J1.A. Caiinynaeral, 10.M. MeaHog?

XAPAKTEPUCTUYECKUME TOYKN U MAPAMETPblI ®A30BOIO NPEBPALLLEEHNA
NP BCECTOPOHHEM CXATUWN B p-CdTe

]V|HCTVITyT dusmkum OHL, PAH
Poccua, 367003, r. Maxaukana, yn. M. dAparckoro, 94

2l/IHCTMTyT Kpuctannorpadun PAH
117333, r. Mocksa, B-333, JleHnHcknii npocnekT, 59



B p-CdTe na GapriecknX 3aBUCHMOCTSIX IEKTPOCOTPOTHBIICHHS B 00macTh Aaenerwit P = 0—4 GPa nipn
TIOBBITIICHUY MaBlIeHVS HAOJTFOAIACH IBa UeTKUX (PA30BBIX Tlepexona Mpw 3HaueHusx 1.8 w 3.2 GPa: nwH-
KoBasi oOMaHKa—KWHOBapb, KWHOBapb—HaTpuii xjuop. Ilpu cOpoce maBneHus yganoch 3a(UKCUPOBATH
TOJIbKO 0MH (a3oBeiii nepexon npu P =2 GPa. Ha ocHOBe cOOCTBEHHBIX SKCIICPUMEHTANbHBIX IaHHBIX U
Teopuu (HOPMUPOBAHUS reTepodasHbIX CTPYKTYP HPU BBICOKOM AABJICHUH ONpPEAENEHbl HEKOTOPHIE Xa-
pakTepuCTUYECKUE TOUKU U napameTpsl (azoBoro nepexona. CornacHo Monenu rerepodasHas CTPYKTY-
pa—>ddekTuBHag cpena paccuuTaHa AUHAMUKA M3MEHEHHMsA McxoAgHoi (asbl I oT maBienus B obnactu
(hazoBoro nepexoaa.

PACS: 81.40.—z

B.H. BaptoxuH, H.U. MaTtpocoB, 3.A. MeaBenackas,
N.®. CeHHukoBa, A.6. Alyrapko, A.B. CniyckaHiok

MOBELEHVE MEOM NMPU COABUTOBOW OEDOPMALNN
B APOBHOM PEXWMME

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

HccnenoBaHo moBeneHue menu npu oOpaboTke paBHOKAHANBHBIM YrioBbiM mpeccoBanuem (PKVII) c
OpoOHBIM pexkuMoM aedopmauun. [TokazaHa BO3MOKHOCTb (POPMHUPOBAHUS B MEAU CyOMUKPOKpUCTAI-
Jnundeckoro (CMK) cocTosiHusl.

PACS: 81.40.—z

B.B. Ctonspos!, X.LLl. Canumrapees!, E.M. CowHnkosa!,
9.E. Beiirenbanmep?, [.B. Opnoe3, C.I". CbiHkoB2, A.lO. Peluetos?

BIMAHUE KOMBUHUPOBAHHOW OBEPABOTKW JABTEHVEM
HA CTPYKTYPY 1 CBOMICTBA TUTAHA BT1-0

]V|HCTVITyT DU3NKM NEPCMEKTUBHBIX MaTepmanos, YOUMCKNIA roCyaapCTBEHHbLIN
aBMALMOHHbLIN TEXHUYECKNIA YHUBEPCUTET
Poccusa, 450000, r. Yéa, yn. K. Mapkca, 12

2LI,OHeLl,Kvu7| OU3BNKO-TEXHNHECKUIA MHCTUTYT M. A.A. lMankmHa HAH YkpanHbl
YkpauHa, 83114, r. JoHeuk, yn. P. Jliokcembypr, 72

3LI,OHe|_|,|<vu7| HaLUWOHAbHBIA TEXHNYECKNI YHUBEPCUTET
YkpauHa, 83000, r. JoHeuk, yn. Aptema, 58

[IpuBeneHbl pe3yabTaThl 3KCIEPUMEHTANBHbIX HCCACIOBAHUN BNUSHUS KOMOMHUPOBAaHHON 00pabOTKU
JaBJICHUEM Ha CTPYKTYpy M cBolictBa TutaHa BT1-0. Ha mepBoii ctanuu o6padoTku obpa3ibl noapepra-
JIMCch BUHTOBOMY npeccopaHuto (BIT), mocne yero npou3Boaunach NPOKaTka TEMIIETOB, BBIPE3AHHbIX U3
aTux obpasuos. [TokazaHno, yto npokarka mocie BII 3HaYMTENBHO YBEIUUMBACT MPOYHOCTHBIC XapakTe-
PUCTUKM B MPONOJbHOM HANPABICHUM, MPUOIMKAs K 3HAUEHWSM B MOMNEPEUHOM HAINPABICHUH, a IUIa-
CTUYHOCTb AAXKE MPEBbILIACT UCXOAHY BEIMYMHY. IIpy 3TOM aHW30TPONUS MEXaHUYECKUX CBOWCTB B
3aBUCHMOCTH OT HAIPABJICHUS! yMEHbLIAETCA MO CPABHEHHIO C COCTOSIHUEM JI0 MPOKATKH, YTO FOBOPUT O
MEPCICKTUBHOCTU BbIOpaHHO! koMOuHaMU AehopMalMOHHON 00pabOTKH.



PACS: 62.40.+, 61.66.Dk

T.E. KoHcTaHTMHOBa!, T.A. PiomwuHa?2, N.K. Hocones!, H.M. Muaunenko!

NCCJIEAOBAHME BHYTPEHHEIO TPEHUA
B TUTAHOBOM CIUJIABE BT22

HWccnmenoBano BIWSHUE Pa3IMTHOI TepMOMeXaHMIeCKOW 00paboTKH THTAaHOBOTO cTaga BT22 Ha Temre-
patypHble 3aBucUMOCTH BHyTpeHHero Tpenus (BT) B obnactu remnepatyp 80-300 K. B unteppane 140—
160 K obHapyxen nuk BT, nosiBineHue KOTOPOro CBA3BIBACTCS C CYLISCTBOBAHUEM HU3KOTEMIICPATYPHOTO
MapTeHCUTHOro nepexona. McciaenoBaHo BIWsIHME TEMIEpaTypbl OTKUIA, OOHOOCHOH medopmauuu u
FUAPOIKCTPY3UU HA MOJIOKEHUE MTUKA.

PACS: 63.20.Kr, 64.70.—p, 64.90.+b, 71.70.—d, 71.70.Ch, 71.90.+q, 75.60.—d

B.B. WenecrT, A.B. Xpuctos, I".I'. JleB4eHKO

BJIMAHVE OEPOPMALINN HA d-3JIEKTPOHHBIE COCTOAHNA
LEHTPAJTIbHOIO MOHA OKTASOPUYECKWMX KOMIJIEKCOB
CITOXHbIX MONEKYNAPHbBLIX COEANHEHWIA

JOHEeUKNN GU3UNKO-TEXHNHYECKUIA MHCTUTYT M. A.A. lTankmHa HAH YkpanHbl

83114, r. JoHeuk, yn. P. Jllokcembypr, 72

Hccnenyercs pacuieiyieHUe 3HEPreTUYSCKUX YPOBHEH OoAHOro d-37eKTpoHa B KPUCTAUIMYECKOM MOJIe
1e(GOpPMUPOBAHHOTO OKTARAPUUECKOr0 KOMILICKCA, SBJIAIOLIETOCS OCHOBHON COCTABHOM YaCThIO CIOXKHOMU
MOJIEKYJSPHOI cucteMbl. Cl0KHOE MOJIEKYJIAPHOE COEAUHEHUE TPAKTYETCSl KAK YNPYTMA KOHTUHYYM,
colepKalluil BKPAIIEHHbIE B HEMO OKTa3APUYECKUE KOMILIEKChl. Mcnob3yeTest MeTo ], NOcaeA0BaTE b
HOI nedopMaluu UCXOJHON MPOCTPAHCTBEHHON KOH(urypauuu. MckakeHUs OKTa’apa OIMUCHLIBAIOTCA
TeH30paMu OECKOHEYHO Malibix Aedopmanuii, 00yclOBICHHBIX BHyTpeHHel nedopmanmell kommiekca
(3ddext SAra—Temnepa) v yIpyruM Bo3IeliCTBAEM Ha OKTa3Ip OKpykaromieit cpeapl. [Toka3zaHo, 9To KOH-
KypeHTHOe BJIVISHUE BHYTpPEeHHell W BHeITHeW medopMariii MokeT MpUBOANTE K HETPUBHATLHOMY TIOBE-
JCHVIO paCIIeTIeHWss YPOBHEW 3HepTWH. DKCTPamoJIsIHs BBIBOJOB MOJAENW Ha Oombliee wwcio d-
3NIEKTPOHOB KOOPIUAWPOBAHHOTO WOHA TIO3BONAET MPEITONIOKHTh BO3MOXKHOCTE (TIPH OTPEIeTICHHBIX
YCITOBWSX ) TIOBHITIICHHS BEPOSTHOCTH BBICOKOCTITHOBBIX COCTOSTHUI (B MOJIEKYIIIPHBIX CHCTEMax, CONep-
JKAIIUX WHAYIUPYEMbIE TEMTEPATypOil BLICOKOCTTHHOBLIE KOMIUIEKCHI MEPEXOHBIX METAJIOB) MO BIIHS-
HUEM BHENTHETO JaBJICHUS.

PACS: 61.43.Dq, 64.60.Qb, 81.10.Aj, 82.20.Mj
C.I'. Pacconosg, B./. Tkau, B.lO. KameHeBa, B.B. Nonos

3APOXIOEHUE U POCT KPUCTAJINIOB o-Fe
MNPV TMHEVHOM HATPEBE AMOP®HOIO CIMNJIABA FegsB1s

JoHeuknii GU3NKO-TEXHNYECKUIA MHCTUTYT UM. A.A. TankuHa HAH YkpauHbl
83114, OoHeuk, yn. P. Jliokcembypr, 72

MeTonaMH PEHTTEHOBCKOH  AM(PpakTOMETpUH, audpepeHIHaANbHON CKaHUPYIOLLEH KaTOpUMETPHH
(ACK) u u3MepeHus 2IeKTPOCONPOTUBIIEHUS WCCASAOBAH MPOLEeCcC 00pa30BaHMS KPUCTAUIOB TBEPAOTO
pacTtBopa Ha ocHoBe O-Fe B amopcHOoM cnnaBe FegsB s mpu HarpeBe ¢ NOCTOSHHON CKOPOCTHIO. AHanu3
DKCMNEPUMEHTATIbHBIX JAHHBIX MPOBEAEH C MOMOILUBIO NPEVIOKEHHOH B paboTe aHATMTHYECKON MOJEIH,
KoTopas 6azupyercsi Ha KOMOMHAUMK ypaBHeHUs: KojMOropoBa W COOTHOLIEHHMS!, OMUCHIBAIOLLIETO 3aBH-
CHUMOCTb CKOPOCTH KOHTpOnupyemoro audysueil pocta KpUCTANIOB OT TEMMEpPaTypsl H CKOPOCTH Ha-



rpeBa. OIeHEHbl 3HAYEHHS [TapaMeTPOB MOJENH, MPH KOTOPBIX dKCIEPHMEHTATIbHBIC H pacueTHHIC JaH-
HBIE COINIACYIOTCSl OPYT C APYIOM, M TIpeACcKa3aHbl yCJIOBUS (POPMHUPOBAHUS HAHOKPHCTALTHUECKOI
CTPYKTYPBI B HCCIIEHOBAHHOM CTEKIIE.

PACS: 62.90.+k
O.N. Jauko, B.C. AbpamoB

BJIIMAHNE UMIMYJIbCOB CJIABOIO MATHUTHOIO NoJIA
HA MPOLIECCbHI MUKPOMJIACTUYECKOW OEDOPMALNN
N AEOGOPMALINOHHOIO CTAPEHNA

JOHEeUKNN GU3UNKO-TEXHNHYECKUIA MHCTUTYT M. A.A. lTankmHa HAH YkpanHbl
83114, r. JoHeuk, yn. P. Jllokcembypr, 72

HccnenoBanoch BIHSHEE UMITYITLCOB citaboro marautHoro noms (MCMIT) Ha xapakrep mpoLeccoB MHK-
pomtactuueckoir aegopmauun (MIIO) u medopmaumonHoro crapenus (IC) marepuasia ¢ MOMOLIBIO
METOAA HU3KOYACTOTHOTO BHyTpeHHero Tpenus (BT).

PACS: 71.10.-W

B.A. Hagtounii!, N.B. Xuxapes!>2, H.H. NonopeHko!, H.C. Knucenes!

PEHTTEHOBCKUWE MCCNEOOBAHNA OEDEKTOB CTPYKTYPbI
B MPUMNOBEPXHOCTHbIX CJTIOAX MOHOKPUCTAJ1IJ10B TEPMAHNA
N KPEMHNA, AEDGOPMNPOBAHHbBIX MPN 310 K

1CJ’]aBF|HCKI/II7I roCcyAapCTBEHHbLIN Nefarorniyeckmnin yHMBepcuTeT
84116, OoHeukaqa obn., r. CnaesaHck, yn. eH. BaTtioka, 19

2,£I,0HeL|,K|/||7| PUINKO-TEXHNYECKUIA MHCTUTYT UM, A.A. TanknHa HAH YkpauHsbl
83114, r. JoHeuk, yn. P. Jllokcembypr, 72

Hcnonk3oBaH MeTO PEHTICHOBCKON Audpakuuu B craHaapTHoi reometpun Bynbda—bparra nns uccne-
I0BaHUsl IIOTHOCTU AE(EKTOB B MPUIOBEPXHOCTHBIX CIOAX Ae(hOPMUPOBAHHBIX MOHOKPUCTAILIOB Iep-
MaHMsl U KpeMHus. MccnenoBaHus MOBEPXHOCTU PEHTTCHOBCKMX MAKCUMYMOB B CHCTEME MOABHKHOIO
o0pazla ¥ HEeMOABMWXHOIO AETEKTOpA MOKA3aJM, YTO PACcMpeeeHUs UHTEHCUBHOCTEH MyUKOB, OTPasKeH-
HbIX OT TMOBEPXHOCTEH Ne(POPMUPOBAHHBIX U Hene(OPMUPOBAHHBIX KPUCTAIIIOB, oTinyatoTcs. [lo Bumy
KPUBBIX paclpeneieHus HHTCHCUBHOCTEH B MaKCUMyMe PEHTTCHOBCKUX PeieKcoB 3TAIOHHOTO U uccie-
IyeMoro o0pa3LoB MOKHO 1aTh KaueCTBEHHYHK OLCHKY YBEIUUYECHUS! IUIOTHOCTH Ae(hEeKTOB.

PACS: 81.40.Ef, 81.20.Jz, 81.40.—z

B.H. BaptoxuH, A.B. Ayranko, H.U. MaTtpocos, B.3. CnyckaHiok,
N.®. CeHHukoBa, E.A. Maenosckas, B.A. LleByeHko, O.H. MupoHoBa

3AKOHOMEPHOCTW YNPOYHEHNA BOJIOKHNCTbIX HAHOMATEPUAJIOB,
MONYYEHHbBIX MAKETHOW TMOPO3KCTPY3UNEN

JOHEeUKNN GU3UNKO-TEXHNHYECKUIA MHCTUTYT M. A.A. lTankmHa HAH YkpanHbl
83114, r. JoHeuk, yn. P. Jllokcembypr, 72



10

MeTon0oM MAKETHOW TUIPOIKCTPY3UU MOJy4YEHbl BOJOKHUCTblE Marepuanbl (BM): menb BOJOKHUCTOrO
crpoernsi (MBC) m BomoKHHWCTHIT kKoMTio3uioHAsHt MaTepwan (BKM) Cu—NbTi ¢ manopasMepHsIMA
BOJIOKHAMH. Y CTaHOBJIEHBI 3aKOHOMEPHOCTH YITPOUYHEeHNss BM, M TOCTHTHYTBI CBEPXBBICOKHE 3HAUEHUS
TIpouHOCTH. B 00macTi HaHOpa3MepoB BOJIOKOH TTOCTEe TEPMUUECKUX BO3JEHCTBHI 00HapyKeH HETPpHUBH-
ANBHBIH XapakTep MPOIECCOB BO3BpaTa CBONCTB, PEKPHCTANIH3ANNA 1 AR HY3NOHHOTO B3anMOIeHCTBIS
KOMTIOHEHTOB BKM.

PACS: 81.20.Ti, 81.40.—z

B.A. BenoweHko!, H.H. Benoycor!, A.B. MywenHko!, A.B. Oyrapkol,
H.N. Matpocog!, B.I'. Pe3anosa?, M.B. Lle6peHko?

TBEPAO®A3HAA OPNEHTAUMA KOMMNO3NLUMOHHbBLIX
HWUTEN C Y/IbTPATOHKUMW MOJMMPOMNUIIEHOBBIMUY BOJTOKHAMM

1,£I,0HeL|,K|/||7| PUINKO-TEXHNYECKUIA MHCTUTYT UM, A.A. TanknHa HAH YkpauHsbl
83114, r. JoHeuk, yn. P. Jllokcembypr, 72

2Knesckuit HaLMOHaNbHbIA YHUBEPCUTET TEXHONOIMIA U Au3anHa
01601, r. Kues, yn. Hemmnpoeuya-aH4yeHko, 2

HccenoBaro BwsHAE ne(opManii BOIOYEHWEM TTPH Pa3TMIHBIX 0apOTepMHUIYECKHX YCIOBHAX Ha TBEp-
no¢hazHylo OpUeHTaIMI0 KOMTTO3UIIMOHABIX HATEH ¢ yIbTpaToHKUMK TosmmporteHosbivMi (IT11) BoTTOK-
HaMW. YCcTaHOBIIeHa B3aNMOCBSI3b CTPYKTYPHOTO COCTOSTHHUS, MEXaHMIECKAX CBOWCTB M MapaMeTpoB Tep-
MOYCAJIKW C yCIIOBHSAMH 00paboTKH.

PACS: 81.40.—z

B.A. lUynpanos, A.B. WapadgytanHos, B.B. JlaTbiww,
N.H. Muxannos, J1.0. LLiecTtakoBa

PA3BUTME TEXHOJIO'MHECKNX METOA0B ®OPMNPOBAHUA
HAHOCTPYKTYPbI N BBICOKOIMNMPO4YHOIO COCTOAHNA
B MPOLIECCAX MHTEHCVBHOW NJIACTUYECKOW LEDOPMALLMN

[ocymapcTBeHHOE YHUTapHOe npeanpuatne «HayyHoe KOHCTPYKTOPCKO-TexXHonormndeckoe 6opo «Mckpay
r. Yoa, Poccusa

HWccmenoBadbl TPU TEXHONOTHIECKHE CXeMBI MHTEHCUBHOM TmacTHdeckoi nedopmarmm (UI1]T): ocamka ¢
Kpy4YeHHUEM, 0CaiKa—TMPOTHKKA U 0CaaKa—TPOTAKKA B COUSTAHUU C IpeccoBaHUEeM. OMUCaHBl CTPYKTYPhI
U CBOiicTBa 00pa3LoB U3 MONMOAEHA U Bosb(ppama, 00padOTaHHBIX MO STHUM cxemaM. [loka3aHo, YTO B
HCCIIeIOBaHHBIX 00pa3uax B pe3ynbrate MIIJ mo pazHeiM cxeMam (GOpPMUPYIOTCS HAHOKPUCTAIITUUECKUE
(HK) cTpykTypsbi.

PACS: 81.40.—z

B.A. BenoweHko, 3.A. Mengeackaqa, H.M. Matpocos,
B.3. CnyckaHiok, B.A. LLleByeHko, A.B. lyragko

LEDOPMUPYIOLLINW BNTOK ONSA PEAJIM3ALNN
CABUrOBOW MJIACTUYHECKOW OEDOPMALMN

JOHEeUKNN GU3UNKO-TEXHNHYECKUIA MHCTUTYT M. A.A. lTankmHa HAH YkpanHbl
83114, r. JoHeuk, yn. P. Jllokcembypr, 72

PazpaboTan nedopmupyromuii 610K, MO3BOISIOLIKI OCYIISCTBIATh MPOLIECC CABUTOBON AedopManuu B
1pobHOM pexxume. HcciienoBaHbl ero TeXHOJOTMYECKUE BOZMOXKHOCTH.
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YK 621.762
B.C. Monnuwyk

MAITHUTHO-ABEPA3VBHAA OBPABOTKA —
BbICOKO3®DEKTUBHbBIV METOZ B MALLMHOCTPOEHWM

Hay4Ho-TexHonornyeckuin LeHTp «PeakTneanektpoH» HAH YkpanHbl
83096, r. JoHeuk, yn. BakmHckux komuccapoB, 17a

PaccMoTpeHB! 0coOeHHOCTH W 3(h(HEeKTHBHOCTh abpa3wBHOM 00padoTKW ¢ WCMOTH30BAHHEM MarHATHOTO
MOJIST U TEXHOJOTUUECKHE METOMABI MOJydeHHs KOMTO3ZHUIIMOHHBIX MarHUTHO-aOpa3vBHBIX MOPOIIKOB C
Pa3TIHBEIM XUMHUYECKAM W (Pa30BBIM COCTaBOM, CTPYKTYypoit u (opmoii. [lokazana 1memecoodpa3HOCTh
WCTIONB30BaHMS KapOWIOB TEPEeXOJIHBIX METAJUIOB B KadecTBe aOpa3sWBHOW KOMTIOHEHTHI MarHWTHO-
abpas3wBHBIX TopomkoB (MAIT).

VIK 621.785
B.I. Animos, B.M. Kpumos, A.l1. LLUTKuxHO

MIABULLEHHA BNACTUBOCTEW LUBUOKOPI3ASIbHUX CTANEW LLUSIAXOM
MNOBEPXHEBOI OEPOEBKM

JoHelbknin HalioHanbHUIA TEXHIMHUIA YHIBEpCcUTET

83000, m. JoHeubk, ByNn. ApTema, 58

JocmimkyBann BITHB NeOpMYBaHHS TiIpOeKCTpy3iero, TTOBepXHeBOT TIa3MoBOi 00pOOKM Ta pi3HWX
BWIB TepMidHOT 0OpOOKW Ha CTPYKTYpY i BIaCTWBOCTI IESKMX TIBUAKOPI3aJHHAX cTajel. BeTanoBieHo,
1O TiAPOEKCTPY3is € ePeKTHBHUM 3ac000M TiIBU-TIEHHS BIACTHBOCTEH TIOPOITKOBUX IMRUAKOPi3aTbHIX
ctaneii. [1masmMoBe TIOBepXHeBe 3MIIIHEHHS MOXE CTATH TOJATKOBWM CIOCOOOM TOKpamIeHHsS eKcIuTya-
TaIlifHAX BITaCTHBOCTEH iHCTpYMeHTa.

PACS: 62.20.Fe, 62.80.+f
B.J1. bycos

AKYCTUYECKWNIA METO[L, OBPATHOIO PACCEAHMA
B OMbITAX MOA4, HAFPY3KOW N MEPCMEKTUBbLI EFO PA3BUTKA

KpamaTtopckuii 3kOHOMUKO-IYMaHUTapHbIA MHCTUTYT
84300, r. Kpamatopck, yn. Mapkoeas, 43a

PaccMoTpeH akycTHIecKnit MeTO 00paTHOTO paccesHHs (cXxeMa TIPO3BYYMBAHHS, alTOPUTMBI 00padOTKHI
OCLWJIIIOTPaMM MPUHATOTO CHUTHANA), MPETOKEHO ero MpakTHIeCKoe WCTob3oBaHue. KpaTko onucaHsl
TPY BO3MOKHBIX HaITpaBIeHNs MPUMEHEHNS TAHHOTO METOMa KOHTPOJIS 00pa3lioB M W3AEIHIl B YCITOBHAX
SKCIUTyaTalud Mo Harpy3Koif.
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PACS: 73.61.—1, 62.50.+p
M.N. Nonakos, C.C. KyyepeHko

3AKOHOMEPHOCTW PACIOJIOXEHUA KPUTUHECKUNX
JIMHUIN N TOYEK B USMEHEHUAX ®GA30BbIX MEPEXO40B
1 CBOWCTB MAFHUTHbIX MOJTYNPOBOAHNKOB

JOHEeUKNN GU3NKO-TEXHNHECKUIA MHCTUTYT M. A.A. lMankmHa HAH YkpanHbi
83114, r. JoHeuk, yn. P. Jllokcembypr, 72
poljakov@mail.fti.ac.donetsk.ua

[TpoBeneH aHanu3 KOPPessLUH 3IEKTPONPOBOJHOCTH U (peppOMarHeTn3Ma B MOJU- U MOHOKPUCTAJLIIMYE-
CKMX MAHIAHUTAX, BbIOCJCHbl KPUTUUECKUE JTMHUKM U TOUKU. B M3MEHEeHUsAX cTpyKTypHOro (a3oBoro me-
pexona (@IT) u cBoiictB nox BausiuueMm P u H BhiBIeHA posib TEPMO- U MATHUTOYNPYTOil AHU3OTPOIHIA.
OnpeneneHo 3HaueHWE YNPYroaHM3OTPOnHeIX aedopmupyromux (VAJ]) HanpsKeHUH B HM3MEHEHUAX
ctpyktypHoro ®II u cBOKWCTB A0 U NOCHE HErO NpU cMeHe npuopuTeToB BausiHus H u T.
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PACS: 62.50.—p, 64.10.+h, 64.30.+t

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

THE LATTICE PROPERTIES OF INERT-GAS CRYSTALS
UNDER HIGH PRESSURES AND TEMPERATURES

A review and an analysis of our calculations of the lattice properties for monatomic crystals of Ne,
Ar, Kr, Xe are given. At the analysis of the most accurate at present experiment on measuring the
elastic moduli for Kr under pressure, the Cauchy condition was found to be satisfied. Thus, it has
been proved that the interatomic interaction, being the basis for an overwhelming majority of the
model interatomic potentials, is of central character. The mentioned condition is a good test for
checking the measurements of the elastic moduli for accuracy.

PACS: 75.10.Lp, 75.20.—g, 91.25.Ey, 91.35.Cb

G.E. Grechnev, R. Ahuja, O. Eriksson

MAGNETIC SUSCEPTIBILITY OF HCP IRON
AND SEISMIC ANISOTROPY OF THE EARTH’S CORE

The seismic anisotropy of the Earth was proposed to be due to a preferred orientation of HCP iron crystals
that constitutes the dominating element in the core. The suggested mechanism involves the anisotropy of
the magnetic susceptibility x of HCP iron, and it is argued that if i is sufficiently anisotropic, a preferen-
tial orientation of the HCP crystals may occur. We have calculated ab initio ¢ and the anisotropy energy
of HCP iron for pressures and temperatures corresponding to the Earth's inner core conditions. Our cal-
culations demonstrate that y is smaller when the field is along the c-axis of HCP iron. Hence, a toroidal
magnetic field is shown to orient HCP Fe with c-axis along the north—south direction, and combined with
the data on elastic constants this explains the seismic anisotropy.

PACS: 62.50.4+p

V.G. But’ko, V.A. Voloshin, A.A. Gusev

ON A POSSIBLE CHANGE IN RARE-EARTH ION VALENCY
UNDER HIGH PRESSURE

It is assumed that the valency can be changed under high pressure with no changes in stoiciometric
relations. To check the hypothesis, a calculation has been performed of the electron density (ED) dis-
tribution for PrO, crystal at different pressures and of the average ionic charges. Comparison of the
obtained data with the electronic structure of Pr and O ions shows that the praseodymium valency
increases to 11, that of each oxygen ion — to 5.5.
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PACS: 72.20.-

A.Yu. Mollaev, R.K. Arslanov, M.l. Daunov, L.A. Saypulaeva

TRANSFER PHENOMENA AND PHASE TRANSITIONS
IN CdSnAs; AT HIGH PRESSURE

Hall coefficient and specific electroresistance have been investigated in monocrystalline samples of
CdSnAs; at hydrostatic pressure up to 9 GPa. The measurements have been carried out on samples of
two types: doped by copper and specially undoped ones at increase and decrease of pressure in the
room-temperature range. The dynamics of changes in specific electroresistance and Hall effect change
with pressure increase has been analyzed. Irreversible phase transition accompanied by the decompo-
sition of the material has been revealed at P = 4.2 GPa. The change of phase composition with pres-
sure increase in the region of phase transition is calculated by the heterophase structure—effective me-
dium model.

PACS: 62.50.4+p

Yu.V. Eremeichenkova, L.S. Metlov, A.F. Morozov

REALISTIC INTERATOMIC POTENTIAL FOR MD SIMULATIONS

The coefficients of interatomic potential of simple form Exp-6 for neon are obtained. Repulsive part is
calculated ab-initio in the Hartree-Fock approximation using the basis of atomic orbitals orthogonalized
exactly on different lattice sites. Attractive part is determined empirically using single fitting parameter.
The potential obtained describes well the equation of state and elastic moduli of neon crystal in a wide
range of interatomic distances and it is appropriate for molecular dynamic simulations of high-temperature
properties and phenomena in crystals and liquids.

PACS: 72.20.—

A.Yu. Mollaev, L.A. Saypulaeva, Yu.M. Ivanov

CHARACTERISTIC POINTS AND PARAMETERS OF PHASE TRANSITION
AT HYDROSTATIC COMPRESSION IN p-CdTe

Two clear phase transitions have been observed in p-CdTe on baric dependences of electroresistance
in the pressure range P = 0—4 GPa: a zinc-blende—cinnabar transition and a cinnabar—rock salt transi-
tion at 1.8 and 3.2 GPa, respectively. One phase transition was only fixed when decreasing the pres-
sure down to P = 2 GPa. Some characteristic points and parameters of phase transition are defined on
the basis of our own experimental data and the theory of heterophase structures formation at high
pressure. In accordance with the heterophase structure—effective medium model the dynamics of the
initial phase I versus pressure in the region of phase transition has been calculated.
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PACS: 81.40.—z

V.N. Varyukhin, N.l. Matrosov, E.A. Medvedskaya,
L.F. Sennikova, A.B. Dugadko, A.V. Spuskanyuk

BEHAVIOUR OF COPPER UNDER SHEARING STRAIN
IN FRACTIONAL MODE

The behaviour of copper under the equal-channel angular extrusion (ECAE) in the fractional mode of
straining has been investigated. It is shown that in copper a submicrocrystalline (SMC) state can be
formed.

PACS: 81.40.—z

V.V. Stolyarov, Kh.Sh. Salimgareyev, E.P. Soshnikova, Ya.E. Beygelzimer, D.V. Orlov,
S.G. Synkov, A.Yu. Reshetov

STRUCTURE AND PROPERTIES OF TITANIUM BT1-0
UNDER COMBINED PLASTIC WORKING

The results are given of experimental investigations of structure and properties of titanium BT1-0 un-
der combined plastic working. At the first stage, the samples were subjected to twist extrusion (TE),
next the templates cut from the same samples were rolled. The TE followed by rolling is shown to
considerably improve the strength characteristics in longitudinal direction making them closer to val-
ues in transverse direction, whereas the plasticity is even higher than the initial one. Moreover, anisot-
ropy of the mechanical properties decreases, depending on the direction, as compared to the prerolling
state, thus speaking of the combined deformational treatment as a prospective one.

PACS: 62.40.+, 61.66.Dk

T.E. Konstantinova, T.A. Ryumshina, I.K. Nosolev, N.P. Pilipenko
INVESTIGATION OF INTERNAL FRICTION IN TITANIUM ALLOY BT22

The influence of different thermomechanical treatment of titanium alloy BT22 on the temperature de-
pendence  of internal friction (IF) in the range of low temperatures 80—
300 K was investigated. The peak of IF was revealed at 140-160 K. Its occurrence is due to low-
temperature martensitic transition. Influence of annealing temperature, uniaxial strain and hydroextru-
sion on the peak position was investigated.
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PACS: 63.20.Kr, 64.70.—p, 64.90.+b, 71.70.—d, 71.70.Ch, 71.90.+q, 75.60.—d

V.V. Shelest, A.V. Khristov, G.G. Levchenko

EFFECT OF DEFORMATION ON d-ELECTRON STATES
OF THE CENTRAL ION IN OCTAHEDRAL COMPLEXES
OF MOLECULAR COMPOUNDS

Splitting of d-electron energy levels in the crystalline field of deformed octahedral complex, that is the
basic component of a complex molecular system, is investigated. Complex molecular compound is
treated as the elastic continuum with the embedded octahedral complexes. The method of consecutive
deformation of the initial spatial configuration is used. Octahedron distortions are described by tensors
of infinitesimal strain caused by internal deformation of the complex (the Jahn-Teller effect) and envi-
ronmental elastic action on the octahedron. It is shown that the competing action of internal and ex-
ternal deformation may result in nontrivial behaviour of the energy-level splitting. Conclusions of the
model extrapolated to a greater number of d-electrons of the coordinated ion allow to assume that
under definite conditions the probability of high-spin states (in molecular systems containing the tem-
perature induced high-spin complexes of transition metals) can be higher under the influence of exter-
nal pressure.

PACS: 61.43.Dq, 64.60.Qb, 81.10.Aj, 82.20.Mj

S.G. Rassolov, V.l. Tkatch, V.Yu. Kameneva, V.V. Popov

NUCLEATION AND GROWTH OF a-Fe CRYSTALS
UPON LINEAR HEATING THE FegsB1s AMORPHOUS ALLOY

The process of formation of the a-Fe solid solution crystals at constant-rate heating the FegsBij5
amorphous alloy has been studied by means of X-ray diffractometry, differential scanning calorimetry
(DSC) and resistance measurements. The experimental data have been analyzed using the proposed
analytical model based on combination of Kolmogorov equation and the relation describing the de-
pendence of the rate of diffusion-controlled crystal growth on temperature and heating rate. The val-
ues of the model parameters providing a good agreement between the calculated and experimental
data have been estimated and the conditions required for nanocrystalline structure formation in the
glass investigated have been predicted.

PACS: 62.90.+k

O.l. Datsko, V.S. Abramov

INFLUENCE OF WEAK MAGNETIC FIELD PULSES
ON MICROPLASTIC DEFORMATION
AND DEFORMATION AGING PROCESSES

The low-frequency internal friction method has been used to investigate the influence of weak mag-
netic field pulses on the character of microplastic deformation, aging processes in materials.
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PACS: 71.10.-W

V.A. Nadtochy, I.V. Zhikharev, N.N. Golodenko, N.S. Kiselev

X-RAY INVESTIGATION OF STRUCTURE DEFECTS
IN SUBSURFACE LAYERS OF GERMANIUM
AND SILICIUM SINGLE CRYSTALS DEFORMED AT 310 K

X-ray diffraction method in standard Bragg geometry was used to investigate the density of defects in
subsurface layers of deformed Ge and Si single crystals. X-ray maxima distribution was explored in
the movable sample and motionless detector system. It was shown that intensity distributions of X-ray
beams reflected from the surfaces of deformed and undeformed samples were different. Qualitative
estimation of defects density in deformed crystal can be made by examination of X-ray reflexes
intensity distributions on deformed and undeformed samples.

PACS: 81.40.Ef, 81.20.Jz, 81.40.—z

V.N. Varyukhin, A.B. Dugadko, N.I. Matrosov, V.Z. Spuskanyuk, L.F. Sennikova,
E.A. Pavlovskaya, B.A. Shevchenko, O.N. Mironova

REGULARITIES IN THE HARDENING OF FIBROUS NANOMATERIALS
PRODUCED BY PACKET HYDROSTATIC EXTRUSION

Packet hydrostatic extrusion method was used to produce fiber materials (FM): copper of fibrous
structure (CFS) and fibrous composite material (FCM) Cu—NbTi with fibers of nanosize. Regularities
of FM strengthening have been determined and superhigh values of strength have been attained. In
nanodimensional region, after thermal effects, a nontrivial character of such processes as the recovery
of properties, recrystallization and diffusional interaction of FCM components has been revealed.

PACS: 81.20.Ti, 81.40.—z

V.A. Beloshenko, N.N. Belousov, A.V. Glushchenko, A.B. Dugadko,
N.l. Matrosov, V.G. Rezanova, M.V. Tsebrenko

SOLID-PHASE ORIENTATION OF COMPOSITE FILAMENTS
WITH ULTRATHIN POLYPROPYLENE FIBRES

The influence of drawing under different barometric conditions on solid-phase orientation of compos-
ite filaments with ultrathin polypropylene (PP) fibres has been investigated. A correlation between the
structural state, mechanical properties, parameters of thermal shrinkage and conditions of processing
has been revealed.
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V.A. Shundalov, A.V. Sharafutdinov, V.V. Latysh,
I.N. Mikhailov, L.O. Shestakova

DEVELOPMENT OF TECHNOLOGICAL METHODS FOR THE FORMATION
OF NANOSTRUCTURE AND HIGH-STRENGTH STATE DURING SEVERE PLASTIC DE-
FORMATION PROCESSES

Three technological schemes of severe plastic deformation (SPD), such as torsional upsetting, upset-
ting—broaching and upsetting-broaching combined with extrusion have been investigated. Structure and
properties of molybdenum and tungsten specimens treated according to the above schemes are de-

scribed. It is shown that in the investigated specimens the nanocrystalline (NC) structures are formed
as a result of SPD schemes.

PACS: 81.40.—z

V.A. Beloshenko, E.A. Medvedskaya, N.I. Matrosov, V.Z. Spuskanyuk,
B.A. Shevchenko, A.B. Dugadko

A DEFORMING UNIT FOR THE SHEAR PLASTIC
DEFORMATION REALIZATION

A deforming unit has been designed to realize the process of shear deformation in fractional regime.
Technological potentialities of the unit have been investigated.

UDK 621.762

V.S. Polishchuk

MAGNETICALLY ABRASIVE TREATMENT AS A HIGH-EFFICIENT METHOD
IN MACHINE BUILDING

Peculiarities and efficiency of the abrasive treatment in the presence of magnetic field and technologi-
cal methods for the production of composite magnetically abrasive powders of various chemical and

phase composition, structure and form have been considered. Transition-metal carbides are shown to
be appropriate abrasive component of magnetically abrasive powders (MAP).

UDK 621.785

V.I. Alimov, V.N. Krymov, A.P. Shtikhno

IMPROVEMENT OF HIGH-SPEED STEEL PROPERTIES
BY SURFACE TREATMENT
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Influence of deformation by hydroextrusion, plasma processing of the surface and thermal treatment of
different kinds on structure and properties of some high-speed steels has been investigated. Hydroex-
trusion is shown to be an effective method of improving the properties of powder high-speed steels.
Surface strengthening by plasma can be used as an additional method for the improvement of opera-
tional properties of tools.

PACS: 62.20.Fe, 62.80.+f

V.L. Busov

AN ULTRASONIC BACKWARD SCATTERING METHOD
IN EXPERIMENTS UNDER LOAD AND ITS PROSPECTS

An ultrasonic backward scattering method and its ultrasonic test configurations, mathematical models
for backward scattering signal processing, use in industrial fields are presented. Three possible ways
for method using in situ for controlling the specimens and wares at maintenance conditions are
considered.

PACS: 73.61.-1, 62.50.+p

P.l. Polyakov, S.S. Kucherenko

REGULARITIES IN THE LOCATION OF CRITICAL LINES AND POINTS
IN CHANGES OF PHASE TRANSITIONS AND PROPERTIES
OF MAGNETIC SEMICONDUCTORS

A correlation of electric conduction and ferromagnetism in poly- and single-crystalline manganites has
been analyzed and critical lines and points have been localized. The role of thermo- and magnetoelas-
tic anisotropies in changes of structural phase transition and properties under the influence of P and H
has been revealed. A significance of elastically anisotropic deforming stresses in changes of PT and
properties before and after the transition with changes in priority of H and T effects has been deter-
mined.



