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PACS: 62.50.—p, 64.10.+h, 64.30.+t
E.IN. TpOMLl,Kaﬂ1, B.B. L4a6aHeH|<o1, E.E. Fop6eH|<o2

AJIEMEHTAPHBbIE KOJIEBAHUA B KPUCTAJITIAX WHEPTHbBIX T'A30B.
2. ®POHOHHbIE YACTOTbI CXKATOIO KPUCTAJTNIMHYECKOIO HEOHA

1[ZI,OHeL|,|<|/|17| DU3MKo-TeXHNYeCKNn MHCTUTYT uMm. A.A. lMankmHa HAH YkpauHebl
yn. P. INiokcembypr, 72, r. JoHeuk, 83114, YkpanHa

2 . . _
JlyraHckuin HaumMoHanbHbIM Negarornyeckun yumsepceutet nm. T. LLleByeHko
yn. O6opoHHas, 2, r. JlyraHck, 91011, YkpauvHa

B pamrax mooenu K.B. Tonnvieo u ¢ npeodnodiceHHblM HAMU PaHee MeNCAMOMHbIM NOMEH-
YUATOM PACCHUMBIBATOMCST (DOHOHHBIE YACTHOMbL KPUCTATIUYECK020 HeoHa npu p # 0,
6b1X005 3a aduabamuyeckoe npubaudxicenue. HMcnonv3osanue KOHYenyuu ynpasisaiouux
napamempos, KOmopviMu S6IsIIOMCS UHMe2PAibl NEPEKPLIMUS 6OJIHOBbIX (YHKYUL JIeK-
MPOHOB AMOMO8 8 OCHOBHOM U B030YIHCOCHHOM COCMOSHUSX, NO360IAEN NPUOTUICEHHO
paccuumams 6KAA0bl INEKMPOH-UOHHO20 B3AUMOOCUCMBUSL 8 (DOHOHHbIE YACMOMbL NPU
Hebonbuux oasnenusix (cocamusx AV/Vy <0.4). Hccredosanue ponu paziuyHuix 63aumo-
Oelicmeutl NOKA3auo, Ymo 6elUdUHbl (POHOHHBIX YACMOM, PACCUUMAHHbIE 8 CAMOU NPO-
Ccmot Mooenu (¢ yuemom moabKo HePeblx coceoell) U Camoll CI0NCHOU (nepsvie + emopvie
cocedu + neaduabamuyeckue sxnaovl, V.~ S") 6ausku opye k opyey. Paznuya 6 moodensix
Haubonee 3amemua Ha epanuye 30Hvl bpuniosna. Bknad evicuiux cmeneneil unmezpana
nepexpoimus S 6 (Vs ~ S") npu p # 0 6 poronnvie uacmomeur 601ee snauumenen, uem npu
COOMBEMCMBYIOUUX PACYEMAX SHEeP2UlU 30HHOU CIPYKIMYPbl HEOHA.

PACS: 73.40.Gk, 73.40 Rw
A.WN. Xayatypos

OCOBEHHOCTWU TYHHEJTMPOBAHWA B NMPOBOAHNKN
C MAJTIbIMW SHEPTUAMN ®EPMU MOO OABJITIEHNEM

HoHeuknii pursnko-TexHu4eckuin MHCTUTYT uM. A.A. lManknHa HAH YkpauHsbl
yn. P. Iltokcembypr, 72, r. JoHeuk, 83114, YkpanHa
E-mail: khach@sts.dipt.donetsk.ua

Tokaszano, wmo cudpocmamuueckue 0agieHus NOPSOKA HeCKOIbKUX KULobap Mo2ym cble-
pamv KN04esyro pojib 8 NOHUMAHUU NPUPOObL HYIEEbIX AHOMANbHLIX NUKOE NPOEOOUMO-
cmu, HaOMO0aeMbix UHO020A 8 MYHHENbHBIX UCCIe008AHUAX MEMALIOOKCUOHBIX COeOUHe-
HUll, @ MAaKice OMEemums Ha 60NPOC — 0CUCMBUMENbHO U ACUMMEMPUST 8 MYHHEIbHbIX
XAPAKmepucmurkax MemaiiooKCuo08 o00yCl061eHa pa3Huyel @QepMUuesckux Hepeull
INEKMPOOO8 MYHHEAbHO20 KOHMAKMA?



PACS: 61.72.Ji, 61.72.Lk
B.B. ManaweHko

BIIMAHUNE PEAJIbHbIX PASMEPOB TOYEYHbLIX JE®EKTOB
HA OJUHAMWYECKOE B3AMMOJEWCTBUE C ONCNOKALNAMUN

[oHeukniA HaLMoHarnbHbIA TEXHUYECKUIA YHUBEPCUTET
yn. Aptema, 58, r. JoHeuk, 83000, YkpavHa

HoHeuknii pusnko-TexHu4eckuin MHCTUTYT uM. A.A. lanknHa HAH YkpauHsbl
yn. P. INiokcembypr, 72, r. JoHeuk, 83114, YkpanHa

Hccnedosano snusnue peanbHbiX pasmepos modeuHblx 0eqheKmos Ha XapaKmep mopmo-
JHCeHUsl KPAesblX U GUHMOBBIX OUCIOKAYUL KAK 8 HeMASHUMHLIX KPUCMALLAX, MAaK U 8
Kpucmannax, oo1adarowux eppomacHumubimM ynopaoouenuem. Yxazanvl obiacmu cko-
pocmeli, 8 KOMOPbIX NpeHedpedtcenue KOHeUHbIMU pa3mMepamu 0egheKmos HedonyCmumo.

PACS: 61.72.~y, 73.61.Ga
A.M. Kpuowees, A.l'. [leTpeHko

NOHHOE NNIETMPOBAHUE KAK CMNOCOB KOHTPOIA
OMTUYECKMX CBOMCTB HEKOTOPbIX NIOMHO®OPOB

[oHeuKniA HaLMoHarnbHbIN YHUBEpCUTET
yn. YHuBepcuteTckas, 24, r. JoHeuk, 34055, YkpauHa

Memooom HU3KOIHEpeeMUUHO20 UOHHO20 1e2UPOBAHUS UCCIe008AHbI NPOYECChl npeobpa-
308anus 6 momunogope ZnS(Cu), nposeden ananusz npouzouteOuiux uzMeHeHull 8 cnek-
mpax ompasjcenusi, no2ioujeruss, mepmocmumyauposannou momunecyenyuu (TCJI), po-
momomunecyenyuu (OJI).

PACS: 71.10.—w
B.A. Hagtouun, H.K. HeuBonopa, H.H. NonoaeHko

M3MEHEHME BPEMEHW XXM3HN HOCUTENEW 3APALA
N NMPOBOAMMOCTW AEPEKTHOIO MNPUNOBEPXHOCTHOI'O CJIOA Ge
NP TEPMOOBPABOTKAX

CnaBsiHCKMIN rocyapCTBEHHbIN Nefarorniecknii yHuBepcuTeT
yn. leHepana BaTtioka, 19, r. CnaesiHck, 84116, JoHeLkas obnacTe, YkpanHa
E-mail: sgpi@slav.dn.ua

H3zyueno enusnue HuzskomemnepamypHou degopmayuu ¢ 00HOBPEMEHHBIM YIbIMpPa3eyKo-
ebim (V3) obayuenuem na pekoMOUHAYUOHHBLE CEOUCMEA U NPOBOOUMOCTL NPUNOBEPXHO-
cmuwvix cnoes Ge. [egopmayusi npu 300 K evizvieaem 3aposicoenue OUCIOKAyull U mo-
yeunvix depexmos (T]]) 6 npunosepxnocmuom cioe, 20e nposgIsemcs OOHOPHOe Oelc-
sue deopmayuu U CHUNCAEMC sl BPeMsL ICU3HU HePABHOBECHbIX Hocumenell 3apsada. Tep-
Mmoobpabomra kpucmannog ¢ unmepeane 400900 K conpososcoaemcs eenepayueti ouc-
JIOKAYULL HA 2eMePOLeHHbIX UCOYHUKAX 8 DoJlee 2yOoKux crosx u omoicueom T/,



PACS: 61.50.Ks, 61.16.Bg, 61.46.+w, 61.66.Fn

N.A. OaHnunneHko, T.E. KoHcTaHTuHOBA, .K. Bonkosa, B.A. masyHoBa,
A.C. JopowkeBuny

BJIMAHNE CBEPXBBICOKOYACTOTHOIO N3ITYYEHNA
N UMIMYNbCHOIO MATHUTHOIO NONA HA KPUCTAINNU3ALMIO
ONOKCUOA LNMPKOHUA

[oHeuknin pnsnko-TexHn4yecknm MHCTUTYT nm. A.A. MNanknHa HAH YkpauvHbl
yn. P. Illokcembypr, 72, r. [loHeuk, 83114, YkpauHa

Hccnedosano enuanue o6pabomxu 21eKmMpOMASHUMHBIM NOLEM C8EPXBLICOKOU HACTOMbL
(CBY) u umnynvchvim macnumuvim noiem (UMII) amopghrozo eudpokcuda yupkoHus,
HOJYYEHHO2O MEMOOOM COBMECHIHO20 OCANCOEHUs, HA NPOYecC €20 Npeepaujenus 6 Kpu-
cmaniuyeckutl OUOKCUO yupkonus. M3yuena KuHemuxka Kpucmauiuzayuu OUOKCUoa yupKko-
Husl 6 oonacmu memnepamyp 385—415 °C. Ha ocnoge gpopmanvroti meopuu Aspamu npo-
6e0eH CPAGHUMENbHBIN AHATU3 KUHEMUKU KPUCTIAIIU3AYUY Yacmuy OUOKCUOA YUPKOHUS 8
3asucumMocmu om 8udda npeodsapumenbHoU 0opadoOmKu eUOPOKCUOa YUPKOHUs. Ycemaroee-
HO, YMO UCHOTIb306AHIUE UMNYTbCHO-B0TIHOBBIX 8030€LICMEULL 6 NPOYECCax CUHmMe3d OUOKCUOA
YUPKOHUSL 6IUSEM HA NApAMEempbl NPoyecca KPUCMALIu3ayuy U no360Jsem CUHmesupo-
6amMb HAHONOPOWOK C pasmepom oonacmetl kocepenmnozo paccesuust (OKP) 8-8.5 nm.

PACS: 61.72.Qq, 81.40.-z, 81.40.Vw
A.E. benrenb3nmep, b.M. 3dpoc, O.B. lNpokodbesa

SPATMEHTALUNA CTPYKTYPbI N PASPYLLEHWNE METAJINTMYECKNX
MATEPWAJIOB MNPU BOJIbLWNX NMNACTUHECKNX AEPOPMALINAX:
MPEAMOCHINKN K MOOEJTMPOBAHUIO

HoHeuknii pusnko-TexHu4eckuin MHCTUTYT uM. A.A. lanknHa HAH YkpauHsbl
yn. P. INiokcembypr, 72, r. JoHeuk, 83114, YkpanHa

Ha ocnose sxcnepumenmos no donvuium niacmuyeckum degopmayuam memainos coe-
JIaHbL 0000WeHUs U CHOPMYNUPOBAHbL Pu3UHecKUe NPEOROCHIIKU MOOEIU CMPYKIMYPHOU
9sonOYUU Mamepuana. Ima mooeib 0a3uUPyemcs Ha 63AUMOCES3U MelCOy Npoyeccamu
e20 hpacmenmayuy u paspyueHuss, Komopule npedyiodceH0 PACCMAMpUEAms KaK 0ONOJ-
HAowue opye opyea. [na 000CHO8AHUA NOLONCEHHBIX 8 OCHOBY MOOeNU 2UNOme3 npuge-
Oenvl usuueckue npPeOnoOCvLIKU U IKCHepuMenmanvubie oaunvie. M3yueno eiuanue Ha
Gopmuposanue deopMayUOHHOU CIMPYKMYPbl MAMEPUALa makux Gaxkmopos, KaK Gvl-
coKoe eudpocmamuyeckoe 0asieHue U HeMOHOMOHHOCIYb dehopmuposanus. Paccmom-
PeHbL OCHOBHbLE CYeHapuu (hpazmenmayuy — Ol MAMeEPUANIO8 C 8bICOKOU U HU3KOU IHep-
euetl depexmog ynarxosku (3Y). Obnapysicena 63aumocessb ¢ meopueil ppakxmanos u
000CHO8AHA B03MONCHOCMb ee npumeHenus K ucciedyemvim asieHusam. Coenansvt 616006l
N0 NPOEKMUPOBAHUIO NPOYECCO8 OOTbUUX NAACMULECKUX Oeopmayull, HaNpasleHHbIX
Ha NOyYeHue Mamepuailos ¢ yismpamenkoseprucmou (YM3) cmpyxkmypoti.



PACS: 62.20.Fe
B.H. BaptoxuH, E.I". MNawwvHckas, H.H. benoycos, B.M. TkayeHko

BJIMAHNE MCXOOHOIoO CTPYKTYPHOIO COCTOAHUA
HA ®OPMUPOBAHWE CTPYKTYPbI 1 CBOVCTB
KOMIMO3NTHOI© MEAHOIO CINABA NP BUHTOBOM INMPECCOBAHNA

JoHeuknii unsmko-TexXHNMYecknin MHCTUTYT um. A.A. lMankmHa HAH YkpauHbl
yn. P. Jllokcembypr, 72, r. [loHeuk, 83114, YkpauHa

H3zyuenvl ¢huszuxo-mexanuueckue c6ouUcmsea KOMRO3UMHO20 MEOHO20 CHAABA, NOOBEPSHYMO20
sunmosomy npeccosanuio (BII) 6 08yX cmpyKmypHbiX COCMOSHUSX. OMONCHCEHHOM U CO-
cmapentom. TIokazano, ymo 6 cocmapeHHoM Mamepuane Yacmuybl 6Mmopou (asvl AGIAOMCs
cmonopamu 05t O8UNCEHUsL OUCTIOKAYUL. DMo npusooum K Oblcmpomy YRPOYHEHUIO Mamepuad-
J1a npu deghopmayuu u CHUMNCeHUIo e2o naacmuynocmu. Tlosmomy Onst nosyyuenus mamepua-
Jd C NOBHIUECHHBIMU 3HAYCHUAMU NPOUYHOCHIHBIX CEOUCME U BbICOKUM VPOBHEM MiACmuye-
CKUX XAPAKMepUCmuK peKoOMeH008ano ocyuwecmensimo BIT na omooicoicennom mamepuaie.

PACS: 81.40.Vw, 81.30.Kf

H.B. 3dpoc’, B.M. Mumorun?, B.M. 3ppoc’, A.M. Mauenos?,
E.Il' LJepl-u:uuelaz, J1.B. J'Iona/:Lse1

BNMAHVE MHTEHCMBHOW MITACTUYECKOW OEDOPMALIMM NOJ
OABNEHVEM HA CTPYKTYPY, ®A30BbI COCTAB U MPOYHOCTHbIE
CBOWCTBA HEPXABEOLLMX XPOMOHUKENEBbLIX CTANEN

1,D,0Heu,|<vu71 PUNKO-TEXHUYECKMI MHCTUTYT uM. A.A. lManknHa HAH YkpauHbl
yn. P. IllokcemOBypr, 72, r. JoHeuk, 83114, YkpanHa

2V|HCTVITyT duankm metannos YpO PAH
yn. C. Kosanesckon, 18, r. EkatepunHbypr, 620219, Poccus

H3zyueno enuanue unmerncusrol niacmuyeckou degpopmayuu (UI1J]) na cmpyxkmypro-gazosvie
nepexoobl U YNPOUHEHUE 6 HEepIHCABEIOuUX XPOMOHUKENEBbIX CMANAX HA npumepe cmanu
12X18HI10T ¢ nusxou suepeueti depexmos ynaxoexu (DY), Yemanosneno, wumo U/ npu-
600um K gpopmuposanuio Hanokpucmantudeckou (HK) cmpykmypol co cpeonum mMunumans-
HbLM pazmepom Kpucmaniiumog 0o 30 nm. [oxazano, umo ynpounenue nocie U1/ o3pac-

maem 6 2-2.5 pasa (H, ~4.5 Gpa npu e = 4.2) no cpasreHnuio ¢ ucxoOHbIM COCHOSHUEM.

PACS: 81.40.—z
I".A. Barnok, H.H. KyabmeHko

MOPAYAA OESOPMALINA XAPOINMPOYHOIO TUTAHOBOI'O CIJ1ABA
C MHTEPMETAINIMOHBLIM YINPOYHEHNEM

Wuctutyt npobnem matepuanosenernms HAH YkpaunHbl
yn. KpxukaHosckoro, 3, r. Kues, 03680, YkpavHa

Hccnedosanvl 603MOACHOCIU 0epOPMUPOBAHUST TUNBIX 3A20MOBOK U3 IHCAPORPOUHOO
mumarnosozo cnaaga cucmemol Ti—-Al-Si—Zr ¢ unmepmemaniuouvim ynpoyHenuem 8 yc-



JI0BUSIX BbLCOKOMEMNEPAMYPHOU C80000HOU 0CcAOKU HA 2nadKkux dotkax. Hzyueno enus-
HUe memMnepamypvl Hazpesa U CmeneHu 0eopmayuu CIumKa Ha OCHOGHble CIPYKMYp-
Hble U MexanuuecKkue cgolcmea mamepuaia. Ilonyuennvle pe3yrvsmamyl HO360AA10M cOe-
aame 661800 06 YOOGIEMEOPUMENbHOU MEXHOAOSUYECKOU NAACHMUYHOCIU THUMAHOGbIX
CNAAB06, YNPOUHEHHbIX UHMEPMEeMAIIudamu npu 2opsayeil obpabomxe dasienuem 8 on-
TMUMATTLHBIX TEPMOMEXAHUYECKUX YCI0BUAX 0ehOoPMUPOBAHUSL.

PACS: 81.20.Ev

C.B. I'IeprLu,aK1, c.n. Mapqu1, E.Il |_|aLLIVIHCKaF|2, C.A. MBaHOB1,
n.n. Tl/lu.l,eHKo2

BNUAHME TEPMUYECKOW OBPABEOTKN HA CTPYKTYPY
N MEXAHWYECKME CBOVCTBA BONTOKHUCTOIO KOMMO3WUTA Ti-Al,
NONYYEHHOIO METOAOM MAKETHOIO NMaPOINMPECCOBAHUA

1JJI,OHeL|,|<v||7| HauWoHanbHbIN TEXHUYECKUI YHUBEPCUTET
yn. Aptema, 58, r. [loHeuk, 83000, YkpanHa

2JZI,OHeu,Kl/n?l PU3MKo-TeXHNYECKU UHCTUTYT uM. A.A. lNankmHa HAH YkpauHsbl
yn. P. IllokcemOBypr, 72, r. JoHeuk, 83114, YkpanHa

Memoodom unmerncusnou naacmuueckou oegpopmayuu noayuer xomnozum Ti—Al, co-
CMoAWUIL U3 ANIOMUHUEBOU MAMPUYbL U MUMAHOBBIX 8010KOH. Tlokazano, umo noo oeu-
cmeuem NPULONCEHHbIX 0asleHUll 8 npoyecce 0ehopmayuu NPOUCXO00Um 63auUMHAsST OUGh-
@y3usn komnonenmos. Ilposedenue mepmuueckol 06pabOmMKy NO3GOAULO NOTYYUMb VH-
pounsiowue gaszwl TizAl u TiAlz na epanuye 6010KHO—Mampuya.

PACS: 62.20.Dc, 76.60.—k

A.[l. Anekcees, 3.l1. PenbamaH, T.A. Bacunenko, A.H. MonyaHos,
H.A. KanyruHa

MACCOMEPEHOC METAHA B YITIE, OBYCJOBJIEHHbI COBMECT-
HOW ®UNTbTPALMEN U ONODYINEN

WMHCTUTYT n3nkm ropHbiX NpoLLECCOB
yn. P. Iltokcembypr, 72, r. JoHeuk, 83114, YkpanHa

Paccmampusaemces 3a0aua gvixooa memana uz yeonvpHoeo eewecmea 3a cuem Quibmpa-
yuu u meepoomenvHou oug@ysuu. Illocmpoena cucmema ypagHeHuu, ONUCHIBAOWAsL 0e-
copoyuro Memana 8 yene 8 3asUCUMOCIU OM 8PEMEHU U KOOPOUHAMbL C YYEemoM mMo2o,
YMo 3HAYUMENbHAS YACMb MEMAHA, CO0epIcauecocs 8 yaie, Hax00umces 6 3aKpblmblx
nopax u 6 meepoom pacmeope. I[Ipeonosicena mooeib MACCONEPeHoca memana, 00ycios-
JIEHHO20 COBMECMHOU urbmpayuei u meepoomenvbHol ouggysuei 0 cayuas KHyoce-
HOBCKO20 meyeHus 2asa. B pamxax smoti modenu nocmpoenvi acumMnmomuxu 0is 60/b-
WUX U MATIX BPEMEH, 8bIPAdNICAIOUUE 3ABUCUMOCTb OM 8PEMEHU KOHYESHMPAyuu 2azd 6
Qurbmpayuonnom odveme u 8 mgepoom pacmeope. Ilpedcmagnenvl pezyibmamol peuie-
HUS 3a0a4U YUCTEHHBIMU MEeMOoOamu.



PACS: 62.20.Fe, 81.40.Vw
B.H. BaptoxuH, H.H. benoycos

HEYTNPYTUE ABINEHNA U CTPYKTYPHO-KMHETUYECKUE N3MEHEHNA
B AYCTEHWUTE BbICOKOA3OTWCTOW CTANN

MOCNE NNACTUYECKOW OEDOPMALN KPYYEHVEM NPEOE[b-
HOW BENTUYUHBDI

[oHeuknin nsnko-TexHnyecknm MHCTUTYT nm. A.A. NanknHa HAH YkpauvHbl
yn. P. Jllokcembypr ,72, r. [loHeuk, 83114, YkpauHa

Memooom evicoxouacmommnozo enympenneco mpenusi (BBT) npogedeno uccnedosanue
Heynpyaux AGIeHUL U CIMPYKMYPHO-KUHEMUYeCKUX UsMEHEeHUll, NPOMEKAIOWUX 6 PAZTULHBIX
cucmemax croavdicenusa aycmenuma svicoxoazomucmou cmanu (BAC) (Cy = 0.06-0.57%)
nocie niacmuieckou degpopmayuu Kpyuenuem npeoenvHou gerudunvl. Heynpyeue séne-
HUSL U CIMPYKMYPHO-KUHEMUYECKUE USMEHEHUS 8 PA3TUYHBIX CUCTHEMAX CKOTbICEHUS U3)-
YanU ¢ npUMeHeHuemM OamuuKo8 ¢ RPOOOIbHOU U COBUSOBOU NOTAPUIAYUAMU YIbINPA3E)-
koeot (¥3) eonnvl. Obnapyoicen maxcumym na memnepamypuoil sagucumocmu BBT. Ilo-
KA3aHOo, YMo 8bICOMA U MEMNEPAMYPHOE NOI0NHCEHUe MAKCUMYMA 3ABUCSI OM GeTUUUHb]
nracmuyeckou Odegopmayuu Kpyyenuem u om noaspusayuu Y3-eonuvi. Ycmarnoeéneno,
YUMo 6PEeMeHHAs 3A8UCUMOCb (DOHA, MEMNEPAmYPHOE ROJIONCEHUE U 8bICOMA MAKCUMYMA
BBT ceszanbl co cmpykmypHO-KUHEMUYeCKUMU USMEHEHUSIMU, NPOMEKAoWUMU 6 Paziuy-
HbIX CUCEMAX CKONbICEHUS 8 NPOYecce U30MEPMULECKO20 OmdicUa N0 HASPY3KOLL.



E.P. Troitskaya, V.V. Chabanenko, E.E. Gorbenko

ELEMENTARY OSCILLATIONS IN INERT-GAS CRYSTALS.
2. PHONON FREQUENCIES OF COMPRESSED NEON CRYSTAL

Within the framework of K.B. Tolpygo’s model and by using the interatomic potential
proposed by us recently, a calculation is made of phonon frequencies of neon crystal for
p # 0 with exceeding the limits of adiabatic approximation. The concept of control pa-
rameters such as the overlap integrals for wave functions of electrons of the ground and
excited state atoms makes it possible to approximately calculate the contributions of
electron-ion interaction to phonon frequencies, in the case of low pressure (compression
AVIVy < 0.4).Study of the role of different interactions has shown that values of phonon
frequencies calculated by using the simplest model (only nearest neighbours are taken
into account) and the most complex one (nearest + next nearest neighbours + nonadia-
batic contributions, Vs, ~ S) are close to each other. Difference in models is the most ap-
preciable at Brillouin zone boundary. For p # 0 the contribution of highest degrees of the
overlap integral S (Vi ~ S") to phonon frequencies is more considerable than in the case
of calculations of neon band structure energy.

A.I Khachaturov

FEATURES OF ELECTRON TUNNELING
INTO LOW FERMI ENERGY CONDUCTORS UNDER PRESSURE

It is shown that the hydrostatic pressures of several kilobars enable to play a key role in
elucidating the nature of zero bias conductance peak anomaly, that have been sometimes
observed in tunneling characteristics of metal oxides. Moreover, the pressures can be
helpful in answering the question whether the asymmetry in tunneling characteristics of
metal oxides is due to the difference in Fermi energies of electrodes.

V.V. Malashenko

INFLUENCE OF REAL DIMENSIONS OF POINT DEFECTS
ON DYNAMIC INTERACTION WITH DISLOCATIONS

Influence of real dimensions of point defects on character of edge and screw dislocation
deceleration has been studied for nonmagnetic crystals and crystals possessing ferromag-
netic ordering. The velocity ranges where final dimensions of defects could not be ne-
glected are determined.

Y.M. Krivosheyev, A.G. Petrenko

ION IMPLANTATION AS A WAY OF CONTROLLING
OPTICAL PROPERTIES OF SOME PHOSPHORS

The method of low-energy ion implantation has been used to investigate processes of
transformation in phosphor ZnS(Cu), changes in spectra of reflection, absorption, termo-
stimulated luminescence (TSL), photoluminescence (PL) have been analysed.



V.A. Nadtochy, N.K. Nechvolod, N.N. Golodenko

CHANGES IN LIFETIME OF CHARGE CARRIERS AND IN Ge DEFECTIVE
SUBSURFACE LAYER CONDUCTIVITY AT THERMAL TREATMENT

Influence of low-temperature deformation with simultaneous ultrasonic (US) irradiation
on recombination properties and conductivity of Ge subsurface layers was studied. De-
formation at 300 K causes arising of dislocations and point defects (PD) in the subsurface
layer where the donor effecting of deformation becomes apparent and the lifetime of non-
equilibrium charge carriers is reduced. Thermal treatment of chips in the interval
400-900 K is accompanied by generation of dislocations on heterogeneous sources in
more deep layers and by the annealing of PD.

L.A. Danilenko, T.E. Konstantinova, G.K. Volkova, V.A. Glazunova, A.S. Doroshkevich

EFFECT OF MICROWAVE AND PULSED MAGNETIC FIELD
ON CRYSTALLIZATION OF ZIRCONIA

The influence of microwave and pulsed magnetic field (PMF) on transformation of amor-
phous zirconium hydroxide, obtained by coprecipitation technique, to crystal zirconia was
investigated. The crystallization kinetics of zirconia at 385—415°C was studied. Basing on
Avrami equation a relative analysis of crystallization kinetics of zirconia particles de-
pending on type of pretreatment was carried out. The using of pulse-wave methods in
zirconia synthesis procedure effects crystallization parameters and allows to synthesize
zirconia nanopowders with the coherent scattering area (CSA) size of 8—8.5 nm.

Ya.E. Beygelzimer, B.M. Efros, O.V. Prokof’eva

GRAIN REFINEMENT AND FAILURE OF METALLIC MATERIALS
UNDER SEVERE PLASTIC DEFORMATIONS:
PRECONDITIONS FOR MODELLING

Experiments on severe plastic deformations of metals were used to generalize and for-
mulate physical preconditions for modelling the structure evolution of the material. The
model is based on interrelating processes of grain refinement and failure which supple-
ment each other. To substantiate hypotheses of the model, physical prerequisites and ex-
perimental data are given. The influence of such factors as high hydrostatic pressure and
nonmonotonic deformation on the formation of deformation structure of the material has
been studied. For materials of high and low stacking fault energy (SFE) the main scenar-
ios of grain refinement have been considered. Relation to the theory of fractals has been
revealed and its application to the investigated phenomena has been substantiated. Con-
clusions have been made on designing the processes of severe plastic deformations to
produce materials of ulfrafine-grained (UFG) structure.



V.N. Varyukhin, E.G. Pashinskaya, N.N. Belousov, V.M. Tkachenko

INFLUENCE OF INITIAL STRUCTURAL STATE
ON FORMATION OF STRUCTURE AND PROPERTIES
OF COMPOSITE COPPER ALLOY UNDER TWIST PRESSING

Physical and mechanical properties of composite copper alloy subjected to twist pressing
(TP) in annealed and aged structural states have been studied. In the aged material, the
second-phase particles are shown to be stoppers for the motion of dislocations. This re-
sults in a quick hardening of the material under deformation and a decrease of its plastic-
ity. It is therefore recommended to use the annealed material for TP to produce high-
plastic material of improved strength properties.

N.B. Efros, V.P. Pilyugin, B.M. Efros, A.M. Patselov, E.G. Chernyshev, L.V. Loladze

INFLUENCE OF SEVERE PLASTIC DEFORMATION UNDER PRESSURE
ON STRUCTURE, PHASE COMPOSITION AND STRENGTH PROPERTIES
OF CHROMIUM-NICKEL STAINLESS STEELS

Influence of severe plastic deformation (SPD) on structural-phase transitions and hard-
ening in chromium-nickel stainless steels has been studied on the example of steel
12X18H10T with low stacking fault energy (SFE). SPD is shown to result in formation of
nanocrystalline (NC) structure with a 30 nm average minimal size of crystallites. It has
been found that after the SPD the hardening becomes 2-2.5 times increased (H,, = 4.5 GPa)
as compared to the initial state.

G.A. Baglyuk, N.N. Kuzmenko

HOT DEFORMATION OF HEAT-PROOF TITANIC ALLOY
WITH INTERMETALLIC HARDENING

The deformation possibilities of the cast samples from the heatproof titanic alloy of the
Ti—Al-Si—Zr system with the intermetallic hardening in conditions of the high-tempe-
rature free upsetting by smooth plates have been explored. Influence of temperature of
heating and degree of deformation of bar on basic structural and mechanical properties of
the material is studied. The got results allow to make a conclusion about the satisfactory
technological plasticity of the titanic alloys hardened by intermetallides at hot treatment
under the optimum thermomechanical conditions of deformation

S.V. Petrushchak, S.1. Marchuk, E.G. Pashinskaya, S.A. Ivanov, I.1. Tishchenko

EFFECT OF HEAT TREATMENT ON STRUCTURE AND MECHANICAL
PROPERTIES OF FIBROUS Ti-Al COMPOSITE
PRODUCED BY PACKET HYDROPRESSING

Ti—Al composite consisting of aluminium matrix and titanium fibres has been produced
by severe plastic deformation. It is shown that during the deformation under the applied
pressure there occurs the interdiffusion of components. Heat treatment has resulted in ini-
tiation of hardening Ti3Al and TiAl; phases at the matrix—fibre interface.



A.D. Alexeev, E.P. Feldman, T.A. Vasilenko, A.N. Molchanov, N.A. Kalugina

METHANE MASS TRANSFER IN COAL DUE TO FILTERING
COMBINED WITH DIFFUSION

A problem of methane liberation from coal substance due to filtering and solid diffusion
is considered. A system of equations has been constructed to describe methane desorption
in coal depending on time and coordinate. The fact that a major portion of methane in
coal is contained in closed pores and in solid solution is taken into account. A model is
proposed for methane mass transfer due to filtering combined with solid diffusion for the
case of Knudsen gas flow. Within the framework of the model, asymptotics have been
constructed for long and short times that express the time dependence of gas concentra-
tion in filtration volume and in solid solution. Results of solving the problem by numeri-
cal methods are given.

V.N. Varyukhin, N.N. Belousov

INELASTIC PHENOMENA AND STRUCTURAL-KINETIC CHANGES
IN HIGH-NITROGEN STEEL AUSTENITE
AFTER EXTREME PLASTIC DEFORMATION

Method of high-frequency internal friction has been used to investigate inelastic phe-
nomena and structural-kinetic changes in different slip systems of high-nitrogen steel
austenite (Cn = 0.06—0.57%) after extreme plastic-deformation shearing component.
Inelastic phenomena and structural-kinetic changes in different slip systems were
studied by using transducers with longitudinal and shearing polarizations of ultrasonic
(US) wave. On temperature dependence of internal friction a maximum has been de-
tected. The height and the temperature position of the maximum are shown to be de-
pendent on value of torsional strain and on character of microstructure formed. It has
been found that the time dependence of background and height of high-frequency in-
ternal friction maximum during dynamic annealing under load, as well as their tem-
perature position are related to structural-kinetic changes taking place in different slip
systems of subbands of maximally deformed grains. It is shown that the extreme plastic
torsional strain under the relaxation of microshearing stresses results in the increasing
of structure homogeneity (at submicro-and nanolevels) and in substructural hardening
of metals and alloys.



