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CTPYKTYPBI U CBOMCTB METATTUUECKIX HAHOMATECPHAIIOB ....eeeruevrteeranirreeeenunereeesniereeesannnreeessnrreessnssreessnns 5

PaccmaTpuBaroTcst OCHOBHBIE (DyHAaMEHTAIBHBIE M TEXHOJIIOTHYECKHE BOIPOCH (POPMHUPOBAHHUS CTPYKTYpBI M CBOMCTB
cyomukpokpucraumueckux (CMK), nanoctpykrypupoBannbix (HC) n HaHokpuctamumyeckux (HK) merammiueckux matepua-
JI0B, CBSI3aHHBIE C LIeNICHAIPaBICHHBIM UCIOIb30BaHUEM 11 (D (HYy3HOHHO-KOHTPOIUPYEMBIX IPOLIECCOB. AHAIM3UPYIOTCS 0CO-
OEHHOCTH MEXKPHUCTAJUTUTHOH (Mex3EpeHHON 1 MexdazHoi) muddy3un B Takux Marepuanax. O0CyKaatoTcs pe3ysibTaThl He-
ClIeJOBaHMi porieccoB AN Qy3un B HAHOKPUCTAUTHUECKUX MaTepHalaXx METOJaMH KOMITBIOTEPHOTO MOJICITMPOBaHHs Ha aTOM-
HOM YPOBHE U COIIOCTABIISIFOTCS PE3YJIBTaThl TAKMX UCCIIEOBaHUI C TaHHBIMU AU y3HOHHBIX SKCIIepuMeHTOB. [IpoBoanTCs
aHaJIN3 BIUSHUSA COCTOSHUS IPaHUIL] 3¢PEH Ha MEXAHU3M M0JI3yUYeCTH NTOTy4aeMbIX BO3/1€IICTBUEM HHTEHCUBHOM INIaCTHYECKON
nehopManyy cyOMUKPOKPUCTALIMYECKUX METAIUIOB U 3(D(heKT aKTHBAIINH MOJI3YYECTH B YCIOBUSIX BO3ACHCTBHS 3epHOTpaHUY-
HBIMU A1 y3HOHHBIMH TOTOKaMH aTOMOB IPUMECH 13 BHELITHEH cpeibl (MTOKpBITHI ). OOCYKIAI0TCs BOIIPOCHI IIPAKTHYECKOTO
NpUMEHEHHS Pa3BUTHIX HA OCHOBE IeJIEHAIIPABICHHOTO UCTIONB30BaHMs AU (y3MOHHO-KOHTPOIMPYEMBIX POIIECCOB TEXHOJIO-
Ui OTyYeHUs1 CyOMUKPO- M HAHOCTPYKTYPHUPOBAaHHBIX MaTepHaioB KOHCTPYKIIMOHHOTO U ()YHKIIMOHAILHOTO Ha3HAYCHUS C
YIIy4IIEHHBIMH CITy>KE€OHBIMU XapakTeprcTHKamH (c. 5—24; ui. 8).

C.AJlypsbe, H.I1.TyukoBa

KonTuHyasnbHas MO€Ib aare3uu 1js 1eOpMHUPYEMBIX TBEPBIX TE M CPEJ] C HAHOCTPYKTYPAMM ........ 25

Pa3BuBacTCst KOHTHHYATBHAS MOJICIB aJr¢3UOHHBIX U KOT€3HOHHBIX B3aUMOJICHCTBHIA, KOTOpasi CTPOUTCSI HA OCHOBE BapHa-
IIMOHHOTO NOJX0/1a. YCTaHOBJICHBI OIPE/IEIIIOINE COOTHOILIEHHS KaK B 00bEME Tella, Tak U Ha ero moBepxHocTH. O0Cy K naroTcst
0COOCHHOCTH CTPYKTYPBI aJITe3HOHHBIX MOYJICH YIPYTOCTH, HaéTCs MX (U3NUecKas TpakToBKa. [IpUBOSITCS IpUMEpPhI MOJIE-
JIMPOBAHMS U3BECTHBIX TIOBEPXHOCTHBIX 3()(hekTOB. B pamMkax MOIEIbHOM 3a/1a4¥ MPOBOIAMUTCS YIET HOBPEKIEHHOCTH MeK(Da3-
HOW TPaHHUIBI M3-32 OCOOCHHOCTH KOHTAKTHBIX aJIT€3HMOHHBIX B3aWMOJICHCTBUI, BIUAIONMX Ha 3()(EKTUBHBIC CBOHCTBA
HAIOJIHEHHBIX KOMITO3UTOB (C. 25-43; ui. 4).

B.E.Ilo6enpsn

O BBIYUCIUTEIILHON MEXAHUKE HAHOKOMITOBIITOB ......uueueeusesueesesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssses 44
dopmynupyeTcst 3aa4a BHIYUCICHUS 3PPEKTHBHBIX XapaKTEePUCTHK HAHOCTPYKTYPUPOBAHHON HEOJHOPOIHOM CPEbI.

B Ka4€CTBEC IpUMEpaA paCCMaTprUBACTCA 3a/1a4a BBIYUCIICHUA 3(1)(1)CKTI/IBHI>IX YIPYrux XxapaKTepruCTUK CJIOI/ICTOﬁ Cp€abl, OAWH U3

KOMIIOHCHTOB KOTOPOW MMEET TONIIMHY Ha HECKOJIBKO IMOPSIKOB MEHBIIE, YeM JIpyTHe (c. 44—46).

C.T.Muueiiko, A.B.CepeopsikoB, B.M.Kuiiko, A.A.Ko1unH,
B.H.Kypaos, H.U.HoBoxarckas, A.H.Tonctyn

MoHOKpHCTAININYSCKUE BOJIOKHA MYJIJINTA, ITOTy4aeMble METOAOM BHYTPECHHEH KPUCTALIIU3AINH ..... 47

MOHOKpPHCTaITNYECKHIE MYJUTUTOBBIE BOJIOKHA, KOTOPBIE MOTYT OBITh 3(h()eKTUBHBIM apPMUPYIOIINM CPEJCTBOM JJIsI BHICO-
KOTEMITepaTypHBIX KOMIIO3UTOB, ITOJTY4al0T METO/IOM BHYTPEHHEH KPUCTAJUTM3ALIUH, B OCHOBE KOTOPOT'O JIEXKHUT KPUCTAIH3ALIHS
paciuiaBa B HEPEPHIBHBIX LIMIIMHAPHYECKUX KaHaJIaX MOJINOIeHOBOT0 Kapkaca. O0CyskaaeTcst o IXo K IOHUMaHUI0 MEXaHU3-
MOB KPHCTAJUTU3AIUH MYJUTUTOBBIX BOJIOKOH B YCJIOBHSAX METO/Ia BHYTPEHHEW KPUCTAJUTU3aINH, OCHOBAaHHBIN Ha SKCIIEPUMEH-
TaJIbHBIX HAOMIOIEHUAX MUKPOCTPYKTYPBI BOJIOKOH. KpHcTamm3yercs MyyinT, OJM3Ku1iA O cocTaBy K 2: 1, HE3aBHCHUMO OT cocTa-
Ba MCXOJHOTO Marepuaia. Ha nepudepun BookHa HabmonatoTes BKiIodeHns crekiiodassl. Crekiaodasa IpUBOMT K yMEHbIIe-
HUIO COITPOTHBIIEHHS [TOJI3Y4ECTH BOJIOKOH Ipy Temneparypax Beiire 1500°C. Tem He MeHee, BOJIOKHA, TTOJTyYeHHbIE U3 UCXO/I-
HOTO MaTepuaia ¢ MoNbHbIM oTHomeHneM Al O,:Si0, = 2,05, xapaKkTepusyroTcs peKOPHbIM CONPOTHBIEHHEM O3y 4ECTH IIPH
temneparype 1400 °C u 1oBosbHO BbICOKUM cotipoTuBienueM npu 1500°C (c. 47-60; un. 11).

E.C.Kyaara
O ¢opmMupOBaHUM TEOPUU HAHOCTPYKTYPHOT'O CTPOCHUS
MaTepuaa U MATCPUATIOBEHCHUST KOMITOBHITOB .......ecevreerureesureennreesseenseesnueeensseessseessseesssessnseesnseeessseennses .61

Ha ocHOBe cBOEro MH>XEHEPHOTO OIBITa aBTOP MpeyIaracT 00CyAUTh BOSMOXKHYIO CTPYKTYPY MEXaHUKH HEOAHOPOIHBIX
KOHCTPYKIMOHHBIX Marepuaios (c. 61-64; ui. 1).
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Yu.R.Kolobov, A.G. ipnitsky, M.B.Ivanov, E.V.Golosov
The role of diffusion-controlled processes in structure and properties formation of metallic nanomaterials........ 5
The main fundamental and technological questions of structure and properties formation of submicrocrystalline (SMC),
nanostructures (NS) and nanocrystaline (NC) metallic materials related to diffusion-controlled processes are examined. Singularities
of interface (grain and phase boundary) diffusion in such materials are analyzed. The results of diffusion processes investigation
in nanocrystalline materials by computer simulation methods on atomic level are discussed and these results are compared to
diffusion tests data. The analysis of the influence of the grain boundary state on creeping mechanism of submicrocrystalline
metals processed by severe plastic deformation is given along with the influence on the creep activation effect under the action of
the grain boundary diffusion fluxes of impurity atoms from the external source (coatings). The issues of practical treatment of
technologies developed on the basis of goal-oriented application of diffusion-controlled processes for processing of SMC and NC
materials of constructional and functional purpose with advanced properties are discussed (p. 5-24; fig. 8).

S.A.Lurie, N.P.Tuchkova

A Continual adhesion model of solid nanostructured Media ...........ocooeeerirereineienieieeeeerecece 25
The continual model of adhesion and cohesion interactions is developed on the base of a variational approach.

Constitutive equations in the body and on its surface are received. The features of adhesive modulus, their structure and

their physical interpretation are discussed. Examples of modeling of known surface effects are given. The accounting

interfacial damage in the effective properties of the filled composites caused by the conditions of contact adhesive

interactions is given (p. 25-43; fig. 4).

B.E.Pobedrya

Nanocomposites: a note calculation of their effective properties ..........cocveeveererieireniecieeneeeeeseeee e 44
A problem of calculation of effective characteristics of nanostructured no homogeneous medium is formulated. The effective

elastic modul of a laminated composite, in which one thickness some orders of the magnitudes less then the thickness of other

components, are calculated as an example of a general method (p. 44—46).

A.V.Serebryakov, S.T.Mileiko, V.M.Kiiko, A.A.Kolchin,
V.N.Kurlov, N.I.Novokhatskaya, A.N.Tolstun
Single crystalline millite fibres produced by the internal crystallisation method .............cccoeoeveninininnnnninninnne. 47
Single crystalline mullite fibres, which are expected to be an effective reinforcement for high temperature composite materials,
are produced by using the internal crystallisation method, which is actually crystallisation of a melt in the continuous nearly
cylindrical channels of a molybdenum carcass. An approach to understanding mechanisms of crystallisation of mullite fibres under
conditions of the internal crystallisation method is discussed on the base on experimental observations of the fibre microstructure.
Mullite occurs to appear close to 2:1 composition independent of the composition of the raw material. Inclusions of a silica-based
glassy phase are also present on the periphery of a fibre. The glassy phase yields a decrease in the creep resistance of mullite fibres
at temperatures above 1500°C. Still, the fibres obtained from the raw material with the Al O,:SiO, molar ratio of 2.05 have excellent
creep resistance at a temperature of 1400°C and fairly high creep resistance at 1500°C (p. 47-60; fig. 11).

Ye. S. Kulaga
On the formation of a theory of nanostructured materials and science of COMpOSItes ...........ccceveveeerreerverenennen 61

An engineering experience of the author yields him to discuss a possible structure of mechanics of structural materials.
(p. 61-64; fig. 1).
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