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PACS: 61.72.Qq, 81.40.-z, 81.40.Vw

V.N. Varyukhin, Y.Y. Beygelzimer, B.M. Efros, O.V. Prokof’eva,
V.P. Pilyugin

HIGH PRESSURE EFFECTS IN SEVERE PLASTIC DEFORMATION

The analysis is made of effect and physical mechanisms of the influence of pressure on
metal materials that are in the state of plastic flow, as well as on characteristics of mate-
rials undergone severe plastic deformation under pressure.

PACS: 81.40.—z
J1.P. CauntoBa, W.I. CemeHoBa, .. Paa0b, P.3. Banves

MOBBILWEHNE MEXAHUYECKMX CBOVCTB CIMNABA Ti-6Al-4V
CNOCOBAMN PABHOKAHAJIbBHOIO YT TIOBOI'O NMPECCOBAHNA
M NMOCNEQYIOWEN NIACTUYECKOW OE®OPMALIAN

Hccnedosanvl nymu nogvludeniiss NPOYHOCHIHBIX CEOUCE 8 O8YX(IAZHOM MUMAHOBOM CNIAGe
Ti—6A41-4V unmencusnoti nracmuueckou deghopmayuen (UI1/]) u mepmomexanuueckou oopa-
bomKoll. Yemanoaneno, umo uHmeHcUsHoe uaMelbueHue CIMpyKnypbl 6 CHIA6e Ha CIMaouu pag-
HOKaHabHo20 yenosoeo npeccosanus (PKYII) oaem ochosnoti éxnao 6 e2o npounocmo. Iloka-
3aHO, UMO UMEHeHUe UCXOOHOU Mukpocmpykmypul neped PKVII oxazvisaem 3nauumenvhoe
GIUsHUE HA NOCTedyIoujee CIMPYKIYpooOpazoeanue u mexanuyeckue ceoticmea. Husxomemne-
pamypuas. oxempysus  PKYII-3aeomogox  npusodum K OONOTHUMENLHOMY  UBMETbUEHUIO
CIMPYKMYpbl, HAKONIEHUIO OeheKmOos KPUCIWLTUYECKOU PeUemK, Ymo 00YCI08TU8Aem 6 Uno-
2e ynpouneHue cnuaea noumu Ha 40% no cpasHeHUI0 ¢ OMONCHCEHHBIM COCHIOAHUEM.

PACS: 73.61.—1, 75.50.Lw, 62.50.+p

B.l. MaweHko, B.A. lLTaba, B.H. Baptoxun, A.B. MNalueHko,
A.A. Wewmskos, N.B. XKuxapes, B.l1. [bsikoHos’, A.B. Knumos, I'. LLnmyak

®A30BbIE MEPEXOAbI, BAPO- N MATHNTOPE3NCTUBHbLIE 3®®EK-
Tbl B MAHTAHUT-TAHTAHOBOW KEPAMUKE

N NASEPHOW MNEHKE Lag gMnq 403z

Hccneoosano enuanue memnepamypor (T = 77-350 K), nanpsoiceHHoCmu MacHUMHO20
nona (H = 0-8 kOe) u svicoxoeo euopocmamuueckozo daenenusi (BIJ] P = 0—1.8 GPa)
Ha 27IeKMPOCONPOMUGIEHUE P MAHSAHUM-TIAHMAHOBbIX KEPAMUYECKUX U NJIEHOYHbIX 00-
pasyos Lag sMnj 4Oz, komopwle bviiu ammecmosanvi penmeenocmpykmyprovim u AMP-
Mmemooamu. Bonuzu memnepamypel (hazoeozo nepexoda memaii—noaynposoorux (1)
0OHapyoiceHbl MacHumo- u dapopesucmueuvie d¢gpexmor (MPDO, BP3). Ilokazano, umo
yeenunenue H u P npugooum Kk yMeHbUeHUIO P U COOMBEMCMEEHHO K Ygeauyenuro MPD
u BPO xepamuueckux u nieHoynvix obpaszyos. Onpedenena sHepeus akmusayu dex-
MponpoBoOHOCMU 8 NOJIYNPOBOOHUKOBOU obracmu 0is ucciedyemuvix oopasyos. Cpag-
HUMENbHO HUBKUE 3HAYEHUS. IHepeUU aKmusayuy 00vACHEHbl 8blCOKOU 0eheKmHOCmbIO
KPUCMANIUYECKOU  peuemKy  MAaHeaHUm-IaHMAaHo80 NeposCKUMOBOU  CIMPYKIMYpbL.
Brusxuii k nunelinomy xapakmep dapuyeckou 3a8UCUMOCIU CONPOTMUBIEHUS NO360Sem
UCNOTBL3068AMb MAHCAHUM-TAHMAHO8bIE 00PA3YbI 8 Kayecmee 0Am4UKo8 0a1eHUs.



PACS: 81.40.—z, 62.20.—x

AMWN. KopwyHos, N.WN. BegepHukosa, J1.B. Nonskos, T.H. KpaByeHko,
A.A. Cmonsikos, .H. H13oBueB

MCCNEQOBAHME M3MEHEHMA MEXAHUYECKMX CBONCTB
MO CEYEHWIO 3ATOTOBKW MNMOCIIE PKY-NMPECCOBAHUA

Ha npumepe omooicorcennoti meou mapku M1 (codepocanue meou ne menee 99.9%) usyuero
GIUAHUE KOTUYECmEa Npoxo0o8 npu pagHoxananvHom yenosom (PKY) npeccosanuu na we-
PABHOMEPHOCb MEXAHUYECKUX CBOUCTNG NO ceueHuro 3a2omoeku. Hccnedosanus npogedervl
HA 3020MOBKAX KEAOPATHO20 CeyeHuUst (CMopoHa keaopama 8 mm), Guipe3anHbIX U3 aucma
monwuHou 8 mm 60071b HANPAGIEHUSL NPOKAMA. YCmanoeneHo pacnpedenenue MuKpomeep-
docmu no cewenuro oopazya. Ha muxpoobpasyax ouamempom 1.5 mm, @ulpe3aHHbIX 800/b
HANPABNEeHUsi NPecCco8aMUs, ONPeOeieHbl MEXAHUYECKUe CeOUCMEd Npu pacmsicenuu (npeoei
NPOYHOCMU, YCIOBHYILL Npede MeKyYecmu U OMHOCUMETbHOe YOruHeHue) ¢ 9 moukax no ceve-
Huto obpasya. Hccrnedosanus npogedenvt nocie 1- u 2-20 npoxodoe no mapuipymam Be u C.

PACS: 62.20.Fe
KO.H. MNMogpe3os

CTPYKTYPHAA YYBCTBUTENIbHOCTb MEXAHVNYECKMX CBONCTB
HAHOMATEPWNAIIOB

IIpeonooicena memooonozus aHanu3a CMpPYKMypHoL Yy8CMEUMETbHOCHU MEXAHUYECKO20
nogedenuss nped8apumenrbHo 0eoOpPMUPOBAHHbIX Mamepuanos. Mcnonvzoean Komniexc-
HbLL MeMmo0 UCCIe008AHUL MEXAHUYECKUX CBOLUCNE, BKIIOHAIOWUL UCNLIMAHUS HA OOHO-
ocHoe pacmsidicenue, 4-moueunvlil u3eud u 00HoocHoe cocamue. Ilpooemoncmpuposana
CcmMaoutinocms  Kpugblx 0eqhoOpMayuoHHO20 YNPOUHEHUs, KOMOPAs C6A3bleAemcst CO
CMPYKMYPHLIMU USMEHEHUSMU MAMEPUAios, NOOBEPSHYMbIX UHMEHCUGHOU HIACTUYe-
ckotl oechopmayuu (UI1]]).

PACS: 81.40.Vw, 72.80.-t, 72.60.+¢g
I".B. Tuxomuposa, A.H. babywiknH

PEJTAKCALUMNOHHBLIE 3®®PEKTblI B OKPECTHOCTN MHAOYLMPOBAH-
HbIX JABNEHVMEM ®A30BbIX NMEPEXOAOB. 3NEKTPOMNPOBO[-
HOCTb FrANNOreHNAOB AMMOHUWA

Hccnedosanvl 3agucumocmu om 8pemenu snexmponposoonocmu 0opazyoe NHX (X = F,
Cl, Br), Haxoosawuxcsa 8 nposooswux cocmosanusx. Ilpu oaenenusix, cyujecmeenno npe-
BLIUAIOWUX OABIeHUs Nepexo0d 8 NPosodsawUue COCMOAHUA, CONPOMUBTIEHUE MeHAEMC s
80 8pPeMEHU NO IKCNOHEHYUAIbHOM)Y 3aKOHY. XapaxkmepHvle 8peMeHa pelakcayuu co-
CMasAIom 0ecsimKU CeKyHo. B okpecmuocmu nepexo008 Habaro0aomcs CyujecimeenHvle
OMKJIOHEHUsL OM MOHOMOHHOCTU.



PACS: 81.40.—z
O.b. Kynsacoea, P.K. cnamranues

MNOBbIWEHHAA CBEPXITTTACTUYHOCTb B HAHOCTPYKTYPHOM
MAIMHMEBOM CIMJTIABE Mg-10 wt% Gd

Paccmompenvt ocobennocmu cmpykmypbl U C8epXNAACTIUYHOCTIY HAHOKPUCMALIUYe-
cKux obpasyos maznuesozo cniasa Mg—10 wt% Gd, nonyueHHbIX UHMEHCUBHO NAACTU-
yeckoti 0epopmayueti kpyuenuem (MIIJ[K) noo evicoxum oasnenuem. H3yuena sgonoyus
CmMpyKmypbl npu in Situ Hacpege 6 KOJOHHe NPOCEeUUBAIOUe20 INEKMPOHHO20 MUKPOCKO-
na. Ilpodemoncmpuposana nogvlueHHAs C6EPXNAACTNIUYHOCTD, BbISGLEHbl ONMUMATbHAS
memnepamypa u CKOpOCMb CEePXNIACMUYECKOU Oedhopmayuu, onpeodenenvl 3HAYEHUs.
napamempa cKopoCmHoU Yy8CmMEUMeIbHOCU HANPSINCEHUs, MeYeHUs.

YK 661.862-83

T.M. YnesaHosa, H.I1. KpyTbko, J1.B. TutoBa, E.C. Naamypg,
C.B. MegunyeHko, O.10. KanmblukoBa

HAHOCTPYKTYPHbIE NMOPOLWKWN TYIOIMIABKNX OKCOOB
J1A NONYYEHNA KEPAMUKA

Hccnedosan npoyecc nomyuenus HAHOCMPYKMYPHLIX 8OJIOKHUCTNBIX NOPOUIKO8 MY20Nad8-
KUX OKCUOO8 QNIOMUHUSL U YUPKOHUS. YCMAHOBIeH MeXanHusm Gopmuposanus cmpyKmypol
B0IOKHUCMBIX OKCUO08, 001a0ar0OWUX CIONHCHOU aAPXUMEKIMOHUKOU, 8KI0OYAouell HaHoua-
cmuybl OKCUO08 Memailos, HAHONOPbl U MUKpoKanuuiapsl. Ha ocnosanuu evinoninenno2o
pacuema pazmepos KpUCMALIUmMo8 OKCUO08 Memdalo8 YCHAHOBNEHO, YMO KPUCMALLO-
epagpuueckue mpancopmayuu  OKCUOO8  BbI3LIBAION  OUCNEPSUPOBAHUE  BeUeCEa.
CmpykmypHble npespaujenus 80I0KHUCHbBIX OKCUOO8 CONPOBONCOAIOMCS USMEHeHUueM Xa-
pakmepa HOpUCOCU U pamepa nop. YcmanoeieHa Koppenayus mexncoy CImpyKmypou,
pazmepom wacmuy u QuUIUKO-XUMUYECKUMU C8OUCMEAMU NOPOUiKo8. [lonyueHnble 3aKOHO-
MepHOCMU NO380JIAI0M NPeO0CKA3bl8aNmsb CEOUCMEA U Pe2yIuposams MEXHON02UI0 CUHmMe3d
HaHOCMPYKMYPHBIX BOJOKHUCMbIX OKCUOHBIX MAMEPUaios, KOmopble MO2ym UCNOAb30-
8ambCsl 0151 NOAYYEeHUs NIOMHOU KepaMUKY ¢ NPUMEHEHUEeM MEXHUKU 8bICOKUX 0a6/IeHUL.

PACS: 71.20.Eh, 75.10.Lp, 75.30.Cr

G.E. Grechnev, A.S. Panfilov, A.E. Baranovskiy, A.V. Logosha,
[.V. Svechkarev

PRESSURE EFFECT ON MAGNETIC SUSCEPTIBILITY
AND EXCHANGE INTERACTIONS IN GdM, (x =1, 2, 3, 5) SYSTEMS

Effect of pressure on electronic structure and magnetic properties of GAM, (x = 1, 2, 3, 5)
systems is studied experimentally and theoretically. By employing the ab initio electronic
structure calculations, the magnetic susceptibilities, saturation moments, exchange pa-
rameters, magnetic ordering temperature and their pressure derivatives are evaluated and
appeared to be consistent with available experimental data. The obtained results are ex-
pected to promote further advance in the theory of magnetic ordering in rare-earth systems.



PACS: 67.72.Ji

E.l. NMawwnHckas, B.H. BaptoxuH, U.B. Jlenpux, M.A. AHTOHOBA,
N.N. TuweHko, B.M. Tka4yeHko

NCCIEAOBAHNE HAKOIJIEHVA OE®EKTOB B MEAW B YCNOBUAX
WHTEHCMBHOIO KOMBMHNPOBAHHOIO HAIPY>XEHUA

Ilpeocmaenenvl OanHvie 0 npoyeccax HAKONIEHUs 0eeKmos 8 YCi08UAX UHMEHCUBHOU
X000HOU KOMOUuHUposaunnou Oegopmayuu (UXKJ]) xpyuenuem u pacmsdiceHuem npu
NOCMOAHHOU HA2PpY3Ke HA 00pasyax MeoHoll npoeooKu nocie omacuea. Iloxkasano, umo
UBMEHEHUsL MUKPOMBEPOOCMU U LeKMPOCONPOMUBLEHUS UMEION CLOICHBLIL Xapakmep 8
3a8ucuMocmu om 00we2o Koauiecmsa 060pomos u om Hanpaeienus epawjerus. Haonrwo-
oaemvle UsMEHeHUsl CBOUCME CEA3AHbL C USMEHEHUEM KOIUYeCmaea 6aKAHCULL: Y8eIUYeHl-
eM — npu Kpy4eHuu 8 0OHY CIOPOHY, YMEHbULEHUEM — NPU KPYYEHUU 8 NPOMUBONOTONCHYIO
CMOpPoHY (HA HAYATLHBIX CMAOUSX) BCIEOCBUE PAZBUMUSL NPOYECCO8 AHHUSUNAYUU.

PACS: 81.40.—z
".N. Paab

K BOMPOCY MNMPOMbILLITEHHOIO MNMOJTYYEHNA OB bEMHbIX YJIbT-
PAMEJIKO3EPHNCTbIX MATEPUAJIOB

Ilpugedenvl pezynomamol uccied08aHull U AHAIU3A HAUOOIee NEPCNEKMUBHbIX CXeM pas-
HOKaHAnbHO20 y2n08020 npeccoganus (PKYII) memannuueckux mamepuanos. Iloxazansl
NePCReKmuea u nymu peaiu3ayuu dQ@OexmueHbIX NPOMbIULIEHHBIX NPOYECCO8 NOLYYeHUs
00vbeMHbIX yibmpamenkozeprucmolx (YM3) mamepuanos ¢ 8bicokum yposHem mexHuue-
CKUX U MEXHONI02UYECKUX CBOUCMS.

PACS: 81.40.—z
C.MN. Manbiwesa, I.A. Canuwes, C.A. beuodgeH

MOJNTYYEHUE JIMCTOBbLIX NOJNTYPABPUKATOB N3 TEXHUNYECKOIO
TUTAHA C CYBMUKPOKPUCTAITTTIMYECKOW CTPYKTYPOW U NX
MEXAHWYECKME CBONCTBA

Hccnedosanvt ocobennocmu u32omosieHus TUCMosbiX NOoay@pabpuxamos ¢ cyoMukpo-
kpucmaniuvecxkot (CMK) cmpyxmypoti us mexuuueckoeo mumana BTI-0. [Ipedsapu-
menvro CMK-cmpykmypa Ovlia noayyena 8 3a20moskax meniou 6CeCmopouHell UHneH-
cusnoll naacmuyeckou depopmayueri (UI1]). 3acomosku umeiom cMEUAHHYIO MUKDO-
CIPYKmMypy — HabI00aromcst 8blCOKAsL NIOMHOCMb OUCTOKAYUlL, 3epHa, cyb3epHa, diie-
MeHmbl HOA0Co80U cmpykmypbol, yuacmiu ¢ meakumu (0.1 um) u xpynnoimu (0o 1-2 um)
3epHamu. B obpasyax umeemcs crabas mexcmypa. /s ygenuuenus niacmuyHOCmu 3a-
20MOBKU OMIICU2AIU Npu memnepamype 6o3epama. HMzeomoenenvl 1eHmbl MOAUUHOL
0.8 mm u gpoaveu momyunotl 0.1 mm npokamrou npu KoMHamuou memnepamype. B npo-
yecce NPOKAMKY CMPYKMYPA JIeHM U (o1be OONOTHUMETLHO UBMETbYAeCSl, CIMAHOBUNCSL
bonee 00HOPOOHOU, 6 NoAYypadbpukamax Gopmupyemcs MunuyHask MeKcmypa npoKamKu.
Tun mexcmypol He 3a8ucum om pasmepa 3epen 3a2o0moeku, Ho 6 CMK-mumane opmu-



pyemcs 6a3uchHas mekcmypa npu MeHbuux cmenensx degpopmayuu. Jlenmor u gonveu u3
CMK-mumana obnadarom blCOKUMU MEXAHUYECKUMU CBOUCMEAMU, KOMOpble Npudiu-
JAHCArOMEs K C8OUCMBAM O8YXAZHBIX MUMAHOBBIX CNIABOS.

PACS: 61.12.Ex, 61.16.Bg

B.A. 'puHbepr, H.B. KaszaHuesa, E.B. LLopoxos, A.H. lNuporos,
FO.A. Jopodees

HEWTPOHOIMPA®UYECKOE M SNEKTPOHHO-MUKPOCKOMMYECKOE
NCCNEAOBAHME ®A30BbIX MPEBPALLEHW B HUKETEBOM CY-
MEPCIJTABE NOCIE YOAPHO-BOJIHOBOIO HAIPYXEHNA

Memooamu netimponocpaghuu u npoceeuusaroujeli 21ekmponnou muxpockonuu (II9M) ¢
BbICOKUM paszpeuteHueM 8 00pazyax HicaponpoyHoz2o Hukenesozo cynepcniasa (90%
Y'-hazvl) nocne yoapHo-601H08020 HAZPYICEHUS OOHAPYI’CEHO (a3z080e npespaueHue
ucxoonou y'-gpaswel (L13) 6 memacmabuiohyio OMUHHONEPUOOHYIO MEMPALOHATLHYIO azy
D02y, umerowgyro cmpozyio opuenmayuio no 6asucy ¢gazot L1 Ilpu nosviwenuu oasne-
Hus xoauuecmeo ¢asel DOry yeenuuueaemces. Ilocae nacpyocenus 100 GPa boavuuue
obnacmu ¢hazet DOy ¢ MOHKUMU MEXAHUHECKUMU MUKPOOBOUHUKAMU HAOTIOOAIOMCS
801U3U MPEUUH.

PACS: 72.20.Pa, 72.20.My, 72.80.Tm, 84.60.Bk, 07.35.+k, 81.30.—t
I".B. BopoHuos, C.B. OscsaHHukos, KO.H. JlonaTtuH, B.B. LLleHHMKOB

MHOIO®PA3HbLIE COCTOAHNA B OBJIACTU ®A30OBbLIX NMEPEXOOOB
nog JABNEHVEM

UHcTuTyT dmsmkmn metannos YpO PAH
yn. Codpbu Kosanesckon, 18, r. Ekatepunbypr, 620219, Poccus

B npeocmasnennoii pabome npueedenvl ypagnenus, ONUCHIBAIOUUE 3ABUCUMOCHb IGH-
GhexmusHbIX cOliICME (INEKMPUYECKUX, MENOBbIX, 2ANb8AHOMASHUMHBIX U Op.) MHO20-
KOMNOHEHMHBIX CUCmeM Om KOHYenmpayuu u Kougueypayuu exmodenuil. [Ipugedenvi
npUMEpPbL GbIYUCICHULL MEPMOIIEKMPUHECKOU dphekmusnocmu u 0006pomHocmu Oist
maxux cucmem. IIpednodcenuslii N0OX00 Modcem Oblmb UCHOAL308AH OJis1 NOJIYYEHUS
CMPYKMYP ¢ ONMUMATbHLIMU CEOLUCMBAMU.

PACS: 74.72.Lw, 81.40.L

B.A. BenoweHko, A.T1. Bop3eHko, B.A. masyHoBa, M.K. lNakTep

TEPMOYCAXMVBAIOWUNECA MY®ThI U3 HAMTONHEHHBLIX 3MOK-
CWIOHbLIX KOMMO3MLMIA

U3yuenvr usuxo-mexanuueckue xapaxmepucmuky mepmoyCcantCusarwuxcs mMygm, uz-
20MOGNIEHHBIX U3 KOMRO3UYULL, HANOIHEHHBIX HaHopasmepubimu nopouwikamu ZrO;. Tloka-
3aHO, YMO 8 CIyYae NOPOUIKOS, COOEPAHCAUUX azpe2ambvl U3 CUTLHO CEA3AHHLIX Yacmuy



ZrQ3, naacmuyHOCmb U MAKCUMAIbHASL CIENneHb MepMOyCcaoKu My@m 8 3a8ucumocmu
OmM KOHYEHMpPAYUuu HANOIHUMENS USMEHAIOMCS IKCMPEMAIbHO, 00CMU2as HauboIbuux
3Hauenutl 8 obnacmu xonyemmpayuii ZrQ,, coomsemcmeyoweni 20 wt%. Henrenue nia-
cmugurayuu 00vACHACMC 0COOEHHOCMAMU OehopMayUU aepe2amos HanoOIHUMeNns U ux
CHOCOOHOCMbIO K U3OUpamenbHoU a0copoyuy KOMHOHEHMO8 INOKCUOHOU KOMNOIUYUU.

PACS: 81.40.—z
T.A. NrHaTtbeBa, A.H. BenukogHbin

AJIEKTPOHHO-TOMNONOIMNMYECKUME NEPEXOAbI B CMJIABAX PEHUA
N NX BIIMAHWNE HA T¢

Hccneoosanwvr 3asucumocmu memnepamypvl ceepxnposoosueco nepexooa T.(C) u ee
npouszeoonou (1/T)(0T,/OP)(C) om codepocanusi npumecu MmoaubOeHa 6 Cniasax
Rej_xMo,. Obuapyocenvl nenuwetinoe ygenuuenue T, u MUHUMYM HA 3A8UCUMOCTHU
(1/T)(0T./OP)(C), komopulie ykazvieaiom Ha uzMeHeHue monoiocuu nosepxnocmu Dep-
mu (I1®) penus. [Ipogedeno xoauuwecmeentoe CpasHeHue IKCHEPUMEHMATLHBIX Pe3yilb-
mamoe ¢ meopueli u OnpeoeieHvl 3HAYEHUs NAPaAMempos, XapaKmepuzyiowux dieK-
mponnwsill mononocuweckuti nepexoo (IT11). Iloxazano, umo cunvnovii pocm 1, 6 3nauu-
menbHOU cmeneHu 00ycio6ien monoaozuyeckol 0ooaskou 07,.

PACS: 61.50.Ks
H.M. IlaBpuHeHko, H.H. benoycos

KOMIMbIOTEPHOE MOAEJIMPOBAHWE OVWHAMWYECKOIO OTKITMKA
MEXAHUYECKOW CUCTEMbI HA BHELWHEE BO3AEVCTBUE

Memooom KoMnvIomMepHO20 MOOETUPOBAHUSL U3VHEHA OUHAMUYECKAS. PeaKyUsl MEXAHUYECKOU
cucmemyl Ha 6HewHee nepuoouteckoe 6o3oelicmaue 8 ycnogusax pesonanca. Ilokazano, ymo
CHEKMp COOCMBEHHbIX KONCOAHUL MEXAHUYECKOU CUCmeMbl, TULUEHHOU 0eMnuposanus, He
cognaoaem co CHeKmMpoM 8bIHYIHCOEHHbIX Konebanui. Ha amnaumyono-uacmommol 3a6ucu-
Mocmu 0OHAPYIHCEH NUK, NPeBOCX00auUll Ha NOPsIOOK 8ce ocmanvHvle. Yacmoma, npu komo-
POU BO3HUKATOM AHOMATLHO OOTbULUE AMNIUMYObL CMEWEHUs, 3ABUCUM KAK OM 2eoMempuye-
CKUX Napamempos MeXaHuiecKou Cucmembl, max u om ceoticme mamepuana. Ilokasano, umo
YMeHbleHUue pasmepos KOHCmpyKyuu Ooiee yem Ha 06a NOpsoKa ¢ COXpaHeHuem ee KoHgu-
2ypayuu He Ompadicaemcs Ha QYHKYUOHATLHBIX OCOOEHHOCIIAX MUKPOCUCTHEMDL.

PACS: 72.20.-

A.1O0. Monnaes, P.K. ApcnaHos, P.I". [xamamenos, C.®. MapeHkKuH,
C.A. BapHaBckun

®A30BbIE NMPEBPALLEHNA B OPUEHTUPOBAHHBIX MOHOKPU-
CTANNAX AHTUMOHWOA KAOMWA MNP BICOKOM OABJTEHUN

Ha monoxpucmannuueckux oopasyax p-CdSb, opuenmuposanuvix no xpucmanioepagu-
yeckum Hanpasaenusim [001] u [010], 6 obracmu KoMHAMHBLIX MEMREPAMYP NPU GbLCO-



Kom eudpocmamuyeckom oasnenuu 0o 7 GPa, npu nooveme u copoce dasieHus usmepe-
Hbl yOenbHoe 1eKkmpoconpomueienue p u kodgguyuenm Xoana Ry. Ha bapuueckux 3a-
sucumocmsx p(P) u Ry(P) obnapyscenvl cmpykmyphvle (hazosvie nepexoobl, onpeoesiervl
Xapakmepucmudeckue mouKu u napamempul Qazoe020 Npeepaujensl, pAcCHUmaHo usmMeHe-
Hue ¢haz08020 cocmasa ¢ nosviuteHuem oagienus. Memoodom Jlays nposedena nposepra 06-
Pa3y08 pazHoU OPUEHMAYUU Ha MOHOKPUCMATIIUYHOCTb 00 U NOCIe NPULONHCEHUSI OABTEHUS.

PACS: 72.20.—i
A.1O. Monnaes, C.®. abubos, P.K. ApcnaHos

IBONMIOUNA SHEPTETUYECKOIO CINEKTPA APCEHUAA TATTTINA
noa oABJIEHNEM

Ilpu evicokom eudpocmamuueckom oasnenuu 0o 9 GPa no pezyromamam usmepenus
VOenbH020 dNIeKmpoconpomugienuss p u koagpuyuenma Xonia Ry uccnedosana 260mio-
yus snepeemuyeckoeo cnexkmpa n- u p-GaAs é obracmu medicOOIUHHBIX nepexodos. Pe-
3YIbMAMbL UHMEPNPEMUPOBAHbL HA OCHOBE NPOCHON O8YXOOIUHHOU MOOeNU 30HbL NPO-
800UMOCHU.



PACS: 61.72.Qq, 81.40.-z, 81.40.Vw

V.N. Varyukhin, Y.Y. Beygelzimer, B.M. Efros, O.V. Prokof’eva,
V.P. Pilyugin

HIGH PRESSURE EFFECTS IN SEVERE PLASTIC DEFORMATION

The analysis is made of effect and physical mechanisms of the influence of pressure on
metal materials that are in the state of plastic flow, as well as on characteristics of mate-
rials undergone severe plastic deformation under pressure.

L.R. Saitova, I.P. Semenova, G.I. Raab, R.Z. Valiev

IMPROVEMENT OF MECHANICAL PROPERTIES OF Ti-6Al-4V ALLOY
BY METHODS OF EQUAL-CHANNEL ANGULAR PRESSING
FOLLOWED BY PLASTIC DEFORMATION

The methods of strength enhancement in two-phase titanium alloy Ti—6A1-4V using se-
vere plastic deformation (SPD) and thermomechanical treatment have been investigated.
It was established that structure refinement by ECAP enabled to enhance greatly the alloy
strength. The change of the initial structure before ECAP is shown to have a great effect
on the consequent structure formation and mechanical properties. Low-temperature ex-
trusion of ECAP-billets results in an additional structure refinement, accumulation of
crystalline lattice defects, which enabled to increase the strength of the alloy by about
40% in comparison with the annealed state.

V.P. Pashchenko, V.A. Shtaba, V.N. Varyukhin, A.V. Pashchenko, A.A. Shemyakov,
LV. Zhikharev, V.P. Dyakonov, A.V. Klimov, H. Szymczak

PHASE TRANSITIONS, BARO- AND MAGNETORESISTIVE EFFECTS
IN MANGANITE-LANTHANUM CERAMICS

AND LASER-DEPOSITED Lag gMn1 40345

The influence of temperature (7= 77-350 K), magnetic field strength (4 = 0—8 kOe) and high
hydrostatic pressure (P = 0—1.8 GPa) on electrical resistance p of ceramic and film man-
ganite-lanthanum samples Lag ¢Mn; 403 was investigated. The samples have been tested by
X-ray diffraction and NMR methods. Magneto- and baroresistive effects (MRE, BRE) were
revealed near the temperature point of metal-semiconductor phase transition (7). It was
shown that the increase in H and P decreases p and, consequently, increases MRE and BRE
for ceramic and film samples. The activation energy of electrical conductivity for semicon-
ductive area was defined for the investigated samples. The low values of the activation energy
were explained by high defects of the crystal lattice of perovskites and by the co-existence of
several mechanisms of conductance. Almost linear character of the pressure dependence of
resistance makes it possible to use the manganite-lanthanum samples as pressure gauges.



A.L Korshunov, L1. Vedernikova, L.V. Polyakov, T.N. Kravchenko, A.A. Smolyakov,
P.N. Nizovtsev

RESPONSE OF MECHANICAL PROPERTIES
ACROSS THE SAMPLE TO ECAP

Heterogeneity in mechanical properties across the sample depending on the number of
equal-channel angular pressing (ECAP) passes was studied using annealed copper M1
(min. Cu content 99.9%) as a test material. The samples under examination had a square
section with a side length of 8§ mm and were cut out from an 8-mm thick sheet along the
rolling direction. Microhardness distribution across the sample was determined. Me-
chanical properties at tension (tensile strength, conventional yield strength, and elonga-
tion at rupture) were determined at 9 points across the sample using small-size speci-
mens, 1.5 mm in diameter, cut out along the pressing direction. The investigations were
carried out after first and second passes by routes B¢ and C.

Yu.N. Podrezov

STRUCTURAL SENSITIVITY OF MECHANICAL PROPERTIES
OF NANOMATERIALS

A methodology of the analysis of structural sensitivity of predeformed materials me-
chanical behaviour is proposed. A complex method of investigating the mechanical prop-
erties, which includes uniaxial-tension tests, 4-point bending and uniaxial compression,
is used. A stage-like character of deformation hardening is demonstrated. It is related to
structural changes of materials subject to severe plastic deformation (SPD).

G.V. Tikhomirova, A.N. Babushkin

RELAXATION EFFECTS AT PRESSURE INDUCED PHASE
TRANSITIONS. AMMONIUM HALIDES RESISTANCE

The time dependences of resistance of the conducting states of NH4X (X = F, CI, Br) was
studied. At the pressures essentially exceeding pressures of transition to conducting
states the resistance varies with time exponentially. Typical relaxation times exceed tens
seconds. In the vicinity of transitions essential deviations from monotony are observed.

O.B. Kulyasova, R.K. Islamgaliev

INCREASED SUPERPLASTICITY IN NANOSTRUCTURAL
MAGNESIUM ALLOY Mg-10 wt% Gd

Peculiarities of structure and superplasticity of Mg—10 wt% Gd alloy nanocrystalline
samples obtained by torsional severe plastic deformation (TSPD) under high pressure
have been considered. The evolution of structure during the in situ heating in the column
of transmission electron microscope has been studied. The increased superplasticity has
been demonstrated, the optimal temperature and rate of superplastic deformation have
been revealed, and values of parameter of flow-stress response to the velocity have been
determined.



T.M. Ulyanova, N.P. Krut’ko, L.V. Titova, E.S. Paemurd, S.V. Medichenko,
O.Yu. Kalmychkova

NANOSTRUCTURED REFRACTORY OXIDE POWDERS
FOR CERAMICS PRODUCTION

Processes for fabricating the nanostructured fibrous powders from alumina and zirconia
are studied. The mechanism of formation of the structure of fibrous oxides with a com-
plex architecture involving metal oxide nanoparticles, nanopores and microcapillaries
was established. Relying on the calculations of metal oxide crystallite sizes it was found
that crystallographic transformations of oxides cause them to disperse. Structural trans-
formations in fibrous oxides are accompanied by changes in the character of porosity and
pore sizes. The correlation between structure of substances, particle sizes and physical-
chemical properties of powders was found. The obtained regularities allow one to predict
the properties and to control the production technology of nanostructured fibrous oxide
materials. These powders may be used for fabricating the dense ceramics by high-
pressure techniques.

PACS: 71.20.Eh, 75.10.Lp, 75.30.Cr

G.E. Grechnev, A.S. Panfilov, A.E. Baranovskiy, A.V. Logosha,
[.V. Svechkarev

PRESSURE EFFECT ON MAGNETIC SUSCEPTIBILITY
AND EXCHANGE INTERACTIONS IN GdMy (x =1, 2, 3, 5) SYSTEMS

Effect of pressure on electronic structure and magnetic properties of GdMy (x =1, 2, 3, 5)
systems is studied experimentally and theoretically. By employing the ab initio electronic
structure calculations, the magnetic susceptibilities, saturation moments, exchange pa-
rameters, magnetic ordering temperature and their pressure derivatives are evaluated and
appeared to be consistent with available experimental data. The obtained results are ex-
pected to promote further advance in the theory of magnetic ordering in rare-earth sys-
tems.

E.G. Pashinskaya, V.N. Varyukhin, 1.V. Leyrich, M.A. Antonova, I.1. Tishchenko,
V.M. Tkachenko

INVESTIGATION OF DEFECT ACCUMULATION IN COPPER
UNDER SEVERE COMBINED LOADING

Data are represented on the processes of defect accumulation in samples of annealed
copper wire under severe combined cold torsional and tensile deformation at constant
load. Changes in microhardness and electrical resistance are shown to be of complex
character depending on the total quantity of revolutions and direction of rotation. The
observed changes of properties are associated with changes in the quantity of vacancies:
the increasing upon torsion in one direction and decreasing at the initial stages of torsion
in the opposite one on account of partial annihilation processes developed.



G.I. Raab

ON THE PROBLEM OF INDUSTRIAL PRODUCTION
OF BULK ULTRAFINE-GRAINED MATERIALS

Results of investigation and analysis of the most prospective scheme of the equal-channel
angular pressing (ECAP) of metallic materials are given. Prospects and ways of imple-
mentation of effective industrial processes of producing the bulk ultrafine-grained (UFG)
materials with a high level of technical and technological properties are shown.

G.A. Salishchev, S.P. Malysheva, S.Ya. Betsofen

PRODUCTION OF SHEET HALF-FINISHED PRODUCTS FROM
TITANIUM WITH SUBMICROCRYSTALLINE STRUCTURE AND THEIR
MECHANICAL PROPERTIES

Processing to manufacture sheet half-finished products with submicrocrystalline (SMC)
structure from commercial titanium preforms produced by warm multiple severe plastic
deformation (SPD) was studied. It is shown that microstructure in preforms is of mixed
type: submicron-sized grains and subgrains (0.1 um), coarse grains (up to 1-2 um),
banded structure are observed. The texture in preforms is weak prominent. For cold roll-
ing of ribbons and foils to prevent fracture, the preforms should be annealed at tempera-
tures of recovery. Ribbons, 0.8 mm thick, and foils, 0.1 mm thick, were produced from
SMC titanium by rolling. During rolling the microstructure of ribbons and foils under-
goes additional refinement, it becomes homogeneous and a basal type texture is formed.
The type of texture does not depend on titanium grain size but in SMC titanium the for-
mation of basal components of texture occurs at less strain. Ribbons and foils from tita-
nium possess excellent mechanical properties, which are not below those of some two-
phase titanium alloys.

B.A. Grinberg, N.V. Kazantseva, E.V. Shorokhov, A.N. Pyrogov, Yu.A. Dorofeyev

NEUTRON DIFFRACTION AND ELECTRON MICROSCOPY
INVESTIGATION OF PHASE TRANSFORMATIONS IN NICKEL
SUPERALLOY AFTER SHOCK WAVE LOADING

By the methods of neutron diffraction analysis and high-resolution transmission electron
microscopy (TEM), the phase transformation of initial y' (L1,) phase to metastable long-
period tetragonal phase DO, in nickel superalloy (90% ¢y'-phase) after shock wave
loading has been found. It was found that the long-period tetragonal phase DOy, and v’
(L1,) phases have a definite lattice orientation relationship, namely: basis orientation.
The quantity of DOy, phase increases with pressure. TEM study found that the deforma-
tion microtwins of the DO,-phase arouse near the cracks in the sample after 100 GPa
loading.



G.V. Vorontsov, S.V. Ovsyannikov, Yu. N. Lopatin, V.V. Shchennikov

MULTIPHASE STATES IN REGION OF PRESSURE-INDUCED
PHASE TRANSITIONS

Multi-component structures (heterophases, layered, porous, composite) present a stable
interest for different fields of science and engineering. In the present paper the equations
are discussed describing the dependence of several effective properties (electrical, ther-
mal, galvanomagnetic, etc.) of such systems on concentration and configuration of inclu-
sions. The examples are given of calculation of complex properties like thermoelectric
effectiveness and figure of merit of multicomponent structures. The approach offered
may be used for control as well as for optimal design of structures with advanced char-
acteristics.

V.A. Beloshenko, A.P. Borzenko, V.A. Glazunova, M. K. Pakter

THERMALLY SHRINKABLE COUPLINGS FROM FILLED EPOXY
COMPOSITIONS

Physical and mechanical characteristics of thermally shrinkable couplings from compo-
sitions filled with nanodimensional ZrO, powders have been studied. It is shown that in
the case of powders with aggregates of strongly coupled ZrO, particles there is an ex-
treme variation of plasticity and maximum degree of thermal shrinkage depending on
filler concentration. They reach the highest values in the region of ZrO, concentrations
corresponding to 20 wt%. Plasticization phenomenon is explained by a peculiar defor-
mation of filler aggregates and their capacity for selective adsorption of components of
the epoxy composition.

T.A. Ignatyeva, A.N. Velikodny

ELECTRON TOPOLOGICAL TRANSITIONS IN RHENIUM ALLOYS AND
THEIR INFLUENCE ON T¢

The dependences of superconducting transition temperature 7.(C) and its derivative
(1/T,.)(0T./0P)(C) on molybdenum impurity content are investigated. Nonlinear increase
of T, and minimum in the dependence of (1/7,)(0T./0P)(C) are revealed, which indicate a
change in topology of rhenium Fermy surface. A quantitative comparison between the ex-
perimental data and the theoretically calculated results is made and the numerical values of the
parameters describing the electron topological transition are determined. It is shown that a
substantial rise in the superconducting transition temperature 7, of rhenium under the action
of molybdenum impurities is largely determined by the topological addition 87.

N.M. Lavrinenko, N.N. Belousov

COMPUTER SIMULATION OF MECHANICAL SYSTEM
DYNAMIC RESPONSE TO EXTERNAL INFLUENCES

Dynamic reaction of a mechanical system to a periodic external influence under the reso-
nance conditions has been studied by computer simulation method. It is shown that the
spectrum of natural oscillations of damping-free mechanical system differs from that of



forced oscillations. On the frequency-amplitude dependence there is a peak the order of
magnitude higher than the rest ones. The frequency with which there are anomalously
large amplitudes of shifting depends on both the geometrical parameters of the mechani-
cal system and material properties. It is shown that a more than two orders of magnitude
decrease of structure parameters, the configuration being preserved, does not influence
the functional properties of the microsystem.

A.Yu. Mollayev, R.K. Arslanov, R.G. Dzhamamedov, S.F. Marenkin, S.A. Varnavsky

PHASE TRANSFORMATIONS IN ORIENTED MONOCRYSTALS
OF CdSb AT HIGH PRESSURE

The specific resistance p and Hall coefficient Ryy have been measured on the monocrystal
samples p-CdSb oriented along crystallographic directions [001] and [010] in the region
of room temperature at high hydrostatic pressure up to 7 GPa with increase and decrease
of the pressure. On the p(P) and Ry(P) dependences the structural phase transitions have
been revealed, characteristic points and parameters of the phase transformation have
been determined, and changes in phase composition with pressure increase have been
calculated. Samples of different orientation have been tested for monocrystallinity by the
Laue method before and after pressure application.

A.Yu. Mollayev, S.F. Gabibov, R.K. Arslanov

AN EVOLUTION OF THE ENERGY SPECTRUM OF GaAs
UNDER PRESSURE

According to measurements of the specific resistance p and Hall coefficient Ry there has
been studied an evolution of the energy spectrum of #- and p-GaAs in a region of inter-
valley transitions at high hydrostatic pressure up to 9 GPa. The results have been inter-
preted on the basis of a simple two-valley model of the conduction band.



