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C.T. Musieiiko, A.A. Kosrunn, B.A. Yymnués, H.U. HoBoxarckasn, H.A. Tlpokonenko, O.d. Ilaxieny

KOMITO3UTbI C BOJIOKHOM MYJUIUT-OKCHU LIMPKOHKM S 1 MOAWBAEHOBOM MATPHILIEH:

NOJAYUEHUE, CTPYKTYPA U MEXAHUYECKUE CBOMCTBA ... veens e nres 21
Buepsbie 10Ay4eHbl 1 HCCAEN0BAHD] KOMIIO3WTHI C BONOKHAMH MyIUT-Z1O, n MOJIMGAEHOBOI MATPHILEH; HCCIIE0BaHbI HX
MAKpO- H MHKPO-CTPYKTYPbl, [IPO4HOCTh IPH KOMHATHOI H BBICOKOIi TeMIIEPATypax, a TakKe 4yBCTBUTEABHOCTb K HAApe-
3y. OGHapysxeHbl HEKOTOPBIE clielHpHYecKHEe 0COGEHHOCTH MUKPOCTPYKTYPbl BOIOKOH. [10Ka3aHO0, 4TO IPOUHOCTHL KOM-
NO3UTOB ¢ BONOKHAMU MYIUT-Z1r(), HEKOTOPbIX COCTABOB OKa3bIBAIOTCA AOCTATOUHO NPOYHBIMU BILIOTh 40 TEMIEPaTypsl
1400 °C. Bce KOMIO3HTBI OKA3bIBAKOTCA 1460 4yBCTBUTEIBHBIMH K Haape3y (¢.211-222; . 11).

1O.P. Kou10608, M.B. 2Kunkog, A E. JIuraues, C.W. Kyapsuuos, C.B. Makapos, A.A. Uonnn

BIUAHUE JTABEPHOI'O U3J1YUEHUS ®EMTOCEKY HJIHOU JJIMTEJIBHOCTHU HA CTPYKTYPY

Y CBOVICTBA NOBEPXHOCTHBIX CJIOEB CTAJIA 12X I8HIOT ... 223
C ncnonp30BaHieM PacTPOBOI MIEKTPOHHON U ATOMHO-CHIIOBONH MUKPOCKOIUK DKCIIEPUMEHTANLHO MCCACAOBAHO BAUAHUA
eMTOCEKYHIAHOIO JIA3EPHOTO H3JTYUEHHS € PA3IHYHON TOBEPXHOCTHOM MIOTHOCTLIO YHEPTHH M YAC/IOM NAAK0LIHX UMITYJIb-
COB Ha W3MeHeHue Tollorpaduu nosepxtHocT crand 12X 18H10T. [lokazaHo, 4TO B 3aBUCHMOCTH OT MapaMeTpoB 001y YeHUs
BO3MOXKHO GOPMHPOBAHHE PA3INUHOIO THINA MTOBEPXHOCTHBIX HAHO — H MUKPOCTPYKTYP. BoisaBieHo, 4to 3a cuet dopmuposa-
HHst MHOTOYPOBHEBOI'O peibeda Ha nosepxHocTy crany 12X 18H 10T Bo3MOoxHO nosiydeHue IOBEPXHOCTHOTO CJION € CYIepru-
pohobubiMu cBoficTBamMu (M~180°) (¢.223-235; un. 7).

B.C. 3apyOun, I H. KyBbipkun, 1.10. CaBenbeBa

OLEHKH DPdEKTUBHON TEMIONPOBOHOCTH KOMITO3UTA C AHU3OTPOITHbIMU BKJIHOUEHUSIMU
JIEHTOUHOM MOPMBI .......oooooreeveiameeiseneceeeesseseesesssessesee e sssssssses s esss st 236
Ha ocnoBe MaTemarnueckoil MOAE/IM TEILIONEPEHOCA B HEOAHOPOAHOM TBEPAOM TeJle C AHW3OTPONHBIMH JUIHICOHAAbHBIMH
BKJTHOUEHUAMH [I0CTPOCHA (1POLIEAYPa OLICHKY KOMIIOHEHT TeH30pa dPheKTHBHOMN TEIIONPOBOAHOCTH KOMIIO3HTA € aHH30TPOLI-
HbIMH JIEHTOUHBIMH BKJIFOYEHUAMHU, MOAEUPYIOILUMH GopMy PparMeHToB rpadeHa. PaccMOTpeHbI ciiydan ynopsaaodeHHOro u
Xa0THYECKOI'C PACMONOKEHH BKJIIOYEHHH B H30TPOINHOI MaTpuLue komrno3uta. C npuMeHeHreM BONHCTBEHHON BAPHALMOHHOM
(opMYIHPOBKH 3a/a4M CTALMOHAPHOI TEHIONPOBOAHOCTH B HEOAHOPOAHOM aHW30TPOIIHOM TBEPAOM TeJjie NOJyUYeHbl JABYCTO-
POHHHE OLEHKH, MIO3BO/ISIOLINE YCTAHOBUTb HAMOOIBLIYIO BO3MOMKHYHO [IOIPELIHOCTh HPH HCIIOJIb30BAHHUH B KAYECTBE KOMIIO-
HEHT TeH30pa YPPEKTHBHON TEILIOHPOBOAHOCTH PACCMATPUBAEMOrO KOMIIO3HTA [OJIYCYMM COOTBETCTBYOLIMX OLEHOK. B chiy
JIEKTPOTEINIOBO AHATOI MM NMPEACTABICHHBIC OLCHKN TPUMEHNUMBIL (IpU PACCMOTPEHUH XAPAKTEPHCTHK WICKTPOIPOBOAHOCTH U
AMIIIEKTPUUECKON TPOHULIAEMOCTH KOMITO3HTOB C BKJIHOYEHHSAMH JIEHTOUHOMH (hopMbl (¢. 236-250; un. 4).

A.B. Kettman, U.B. Makapenko, B.JI. CrpaxoB

SKCIEPUMEHTAJIBHOE UCCJIEJJOBAHUE KOMITUIEKCA TEPMOXHMHWYECKHX,

TEIUIO®U3MYECKUX CBOUCTB U KUHETHUKH ITPOLIECCA OTBEPXKIEHUSI TIOSIMMEPHbBIX

KOMITO3BULHOHHBIX MATEPHAJIOB ..ottt ettt sttt ettt abe s s et ansstenbese e e 251
DKCNEPUMEHTAILHO U3MEPEHbI TAKHE XAPAKTEPUCTHKU FMOKCHAHDBIX CBsi3ytonx IXJ-M/J] u DJIT-10, kak sHTAILINA OTBEpIHKle-
HUSA, TEMIONPOBOIHOCTD, TETIOEMKOCTD, IIOTHOCTD, CKOPOCTD TETUIOBbLLACIIEHU U151 pa3/IH4HbIX CKOPOCTel Harpera, CKOpocTh
iorepd Macchbl. M3mepenus nposeaens! Ha obopysoBanun NETZSCH. Ha ocHoge dkcliepUMeHTabHbIX NaHHbIX auddepeHiu-
AIbHOI CKAHUPYIOIWEH KaJIOPHMETPHHU NOyYEHbl KHHETHYECKHE MOAC/IHM H KHHETHYECKUE 1IapaMETPbl LIPOLIECCa OTBEPHK IEH M
CBA3YIOLIMX ¢ NOMOWBI0 nporpaMmuoro odecneuenns NETZSCH Thermokinetics 3.0. [osryuentbie dJKcliepUMeHTalIbHbIE
/laHHbI€ H KHHETHYECKHUE MOIEIH MOTYT ObITh HCOJIB30BaHbI ISl TPEXMEPHOIO MOAETHPOBAHHS TEXHOJIOMMYECKOTO MpoLecca
HOJYHeHHS U31ETHA H3 KOMIIO3ULHOHHbIX MAaTEPHAIIOB HA OCHOBE YKA3aHHBIX CBA3YIOLIMX C LB OLITHMHU3ALIMH TEXHOIOMH-
YECKOLO MpOoLIeCcca H MOBbILLIEHUS Ka4eCTBA KOHEUHOM NMPoAYKUMH (¢.251-264; un. 7).

Crpmwanyc B.E.

HEKOTOPBIE 3AKOHOMEPHOCTH YCTAJIOCTHOI'O PA3PYLUEHWU A S2JIEMEHTOB

KOMIO3UTHBIX ABUAKOHCTPYKLIHI ....ccociviririimiicirinciiossieicees e ssi s sssss et 265
Iposenen 0630p U aHAIM3 CYLLECTBYIOILIHX MO/e/ei YCTAIOCTHOIO Pa3pyLUEHHS AEMEHTOB W3 CJIOUCThIX MOJTHMEPHbBIX KOMITO3H-
IHMOHHLIX MaTEPUANOB, pabOTAIOILUX B YCJIOBHAX OLHOOCHOIO pacTxeHUs-cxarus. 1o pesyasTaram aHanusa chopMUpoBaHbl
OlpEENAIOLIME YPARHEHHS KPHBOI YCTANOCTH U 1MarpaMMbl IPENeIbHbIX aMIUIATY LIMKJIA METO/1a pacyeTa Ha yCTalnocTh pac-
CMATPUBAEMBIX d11eMeHTOB. [1peanokena ciienanpHas TMNOTE3a HEIMHEHHOTO CYMMHPOBAHHS YCTAIIOCTHBIX ITOBPEXKAEHHH, 110-
3BOJIAIOLLAA BBIIOJIHATh PACYETbI YCTAIOCTHOH 10Ir0BEYHOCTH PACCMATPHBAEMbIX WIEMEHTOB MPH KBA3HCIYYAHHOM NPOrpaMm-
HOM Harpy>KeHHH, XapaKTepHOM Ul NIEMEHTOB IIPO,0/IbHOr0 HA0Opa Kpblila TPAHCIIOPTHOrO camonieTa (¢. 265-271; mi. 3).
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S.T.Mileiko, A.A Kolchin, V.A.Chumichev, N.I.Novokhatskaya, N.A.Prokopenko, O.F.Shakhlevich
MULLITE-ZRO,-FIBRE/MO-MATRIX COMPOSITES: FABRICATION, MICROSTRUCTURE

AND MECHANICALPROPERTIES ........ooiiiiiiiiiiit ettt st e ettt en e s aanaes 211
Composite with mullite-ZrO, fibres and molybdenum matrix are obtained for the first time; their macro- and micro-structures,
room and high temperature strength as well as damage tolerance are studied. Some special features of the fibre microstructures
are revealed. It is shown that composites with fibres of some mullite-ZrO, compositions are sufficiently strong at temperatures
up to 1400°C. All composites are characterized by high damage tolerance (p. 211-223; fig. 11).

Yu. R. Kolobov, M. V. Zhidkov, A. E. Ligachev, S. 1. Kudryashov, S. V. Makarov, A. A. lonin

THE INFLUENCE OF LASER RADIATION OF FEMTOSECOND DURATION ON THE STRUCTURE
AND PROPERTIES OF SURFACE LAYERS OF STEEL 12Kh18N10T
A comparative experimental study of the influence of femtosecond laser irradiation with various surface energy densities and
the number of pulses on a change in the surface topography of steel 12Kh18N10T (AISI 321) was carried out using scanning
electron and atomic force microscopy. Depending on the laser parameters various types of surface nano — and microstructures
were produced. It is revealed that due to the formation of multi-level topography on the surface of steel 12ZKHI8NI10T is
possible to obtain superhydrophobic state (n~180°) (p. 223-235; fig. 7).

V.S. Zarubin, G.N. Kuvyrkin, .Y. Savelyeva

ESTIMATES OF EFFECTIVE THERMAL CONDUCTIVITY OF THE COMPOSITE WITH ANISOTROPIC

TAPE FORM INCLUSIONS ...ttt ettt sttt ettt s sttt s ettt sbe e sn et 236
On the basis of mathematical model of heattransfer in a non-uniform solid body with anisotropic ellipsoidal inclusions the
procedure of assessment of effective thermal conductivity tensor components for a composite with the anisotropic tape
inclusions modeling a form of fragments of a decanter is constructed. Cases of the ordered and chaotic arrangement of
inclusions in an isotropic matrix of a composite are considered. With application of the dual variation formulation of a
problem of stationary heat conductivity in a non-uniform anisotropic solid body the bilateral estimates allowing to establish
the greatest possible error when using in quality a component of a tensor of effective heat conductivity of the considered
composite of half-sums of the corresponding estimates are received. Owing to electrothermal analogy the presented estimates

are applicable by consideration of characteristics of conductivity and dielectric permeability of composites with inclusions
of a tape form (p. 236-250; fig. 4).

A.V.Kepman, .V. Makarenko, V.L. Strakhov

EXPERIMENTAL STUDY OF POLYMER COMPOSITE MATERIALS THERMOCHEMICAL

AND THERMOPHY SICAL PROPERTIES AND THEIR CURING PROCESS KINETICS ..c..ooiiiiiniieieincrenccccce 251
The EHD-MD and EDT-10 epoxy resins characteristics were experimentally measured: the enthalpy of curing, thermal conductivity.
heat capacity, density, heat release rate for the different heating rates, mass loss rate. The measurements were performed with
NETZSCH equipment. Kinetic models and kinetic parameters of the resins curing processes were obtained via NETZSCH Thermokinetics
3.0 software based on by differential scanning calorimetry data. The obtained experimental data and the kinetic models can be used for
three-dimensional simulations of composite materials parts production in order to optimize the technological process and to improve
the quality of the final products (p. 251-264; fig. 7).

Strizhius V.Y.

SOME LAWS OF FATIGUE STRENGTH OF AIRFRAME COMPOSITE ELEMENTS ..o, 265
A review and analysis of existing fatigue fracture models of the layered polymer composite elements, working in conditions of
uniaxial tension-compression, are conducted. According to the analysis determining S-N fatigue curve equation and constant
life diagram of these elements are generated. A special non-linear fatigue damage summation rule, which allows to carry out

fatigue durability calculations of these elements under random loading, typical for longitudinal elements of transport aircraft
wing, is offered (p. 265-271; fig. 3).
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