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OKCHUA-OKCUHBIE KOMITIO3UTHI ¢ MOHOKPUCTAJUTMYECKUMHU
BOJIOKHAMU: BBICOKOTEMIEPATYPHAA ITOTBYUECCTD ..uevunernneennennennnetnneenneenneennenneenneenns 7

BriepBrie poBeieHbI CHCTEMAaTHYECKUE UCTIBITAHUS Ha BEICOKOTEMITEPATYPHYIO TOJ3y4eCTh OKCHJI-OK-
CH/IHBIX KOMITO3UTOB C MOHOKPUCTAUTMYECKUMH BOJIOKHAMH, TTOJTy4aeMbIMH METOIOM BHYTPEHHEH Kpuc-
tayumzanun (MBK). Cructemarrika obecrieuera aHaJIn30M PE3yIIETaToB ¢ UCIIOIB30BAHUEM pa3pabOTaHHbBIX
panee Mojienel monsyuect komno3utos. [lokazano, uro npu remneparypax 1200 - 1400 °C peanusyercs 1a
OCHOBHBIX MEXaHH3Ma - MOJI3YyYeCThb C YIPYTO 1e(OPMHUPYIOIIMMHUCS BOJIOKHAMH U TIPOIIECC, B KOTOPOM BO-
JIOKHA, IPOOsICh, TOCTUTAlOT HEKOTOPO PABHOBECHOM JJIMHBI, IPH 3TOM CKOPOCTD MOJI3y4eCTH OKA3bIBACTCS
noctossHHOW. Hanbosiee BaKHBIM BBIBOZIOM 3TOM pabOTHI SBISAETCS TO, YTO UCCIIEAOBAHHbIE MaTEpHAaIbl HA
OCHOBE MOHOKPHCTAJUTMUECKHUX TPAHATOBBIX BOJIOKOH MMEIOT BEPXHIOIO TEMITEPATypy UCIIOIb30BaHUS, TIpe-
BBIIIAIOIILYIO TAKOBYIO JUTSl OKCHJI-OKCHTHBIX KOMITO3UTOB C JTYIITMMH MOJIUKPUCTAIUTIYECKAM BOJIOKHAMH Ha
100 °C. {anbHeiiiee coBEpILIEHCTBOBAHNE TEXHONIOIUH MoTy4yeHusi MBK-BoJIOKOH 1 KOMITO3UTOB Ha X OC-

HOBE YBEJIMYUT YKa3aHHOE MPEUMYIIECTBO J10, 110 KpaitHei Mepe, 200 °C (c. 7-20; ui. 13).

JI.M.Manoma, bxapar Ilatesas, C.MaHoma
KapOua-kpemMHHEBbIC BOJIOKHA ¥ KOMITO3HTHI, MOJTyYacMbIe
IpPEeBpAIICHUEM YIIepoaa ¢ MoMombio Tazodaszapix peakimmii CVR .......ooiiiiiiinnnn, 21

Kepamuku Ha 0cHOBe KapOHIa KpeMHHS, KaKk BEICOKOTEMITEPaTypHbIE KOHCTPYKIIMOHHBIE MaTepHaJibl, 00-
JAAt0T LEJIBIM PSZOM JJOCTOMHCTB, B TOM YHCIIE — BEICOKOM TEMITEpaTypoil IIIaBICHNUS, MAJION TNIOTHOCTBIO,
BBICOKUMH BEITMYMHAMHU MOJYJISI YIIPYTOCTH, IPOYHOCTH M CONPOTHBICHUS TIOJI3YYECTH, JKAPOCTOMKOCTH U
COTPOTHBJICHUS] U3HOCY. DTH OTIMYHBIC XapaKTCPHCTUKH OIpeNen KCroib3oBanue SIC B KauecTBe, Kak
MaTpHIIBL, TAK ¥ apMUPYIOIIETO CPE/ICTBA B PA3IMYHBIX BEICOKOTEMITEPATypPHBIX Marepraiax. Hacrosimas pa-
0oTa HarlelieHa Ha MOJyYeHHe KapOuaa KpeMHHS B Pa3IMYHBIX ()OpMax, B TOM YHMCIE — B BUJIE BOJIOKHA,
Iy TEéM IPUMEHEHHSI TEXHOJIOTHH ra30¢asHbIX peakiuii (CVR) k cooTBeTcTBYIOMMM (hopMaMm yIiieposia B TBEpIOH
¢aze. HccrenoBano, B YaCTHOCTH, BITUSIHUE TEMITEPATYPbI, BPEMEHH PEAKIIMU U MUKPOCTPYKTYpa HCXOHOTO
YIIEPOIHOTO MaTepraa Ha MPEeBpaIleHne YIIIEBOIOKOH B BOJIOKHA KapOua kpemHusi. CTeneHp MmpeBparie-
HHSI CYILIECTBEHHO 3aBHCHUT OT MPUPOJIBI MCXOAHOTO MaTepraa M ero MUKPOCTPYKTYpbl. OHH, YBEJTMIHUBAIOT-
Csl C YBEIIMUYECHHEM TEMIIEpaTyphl U CTereHH peakuuu. CTeneHu rpaduTru3aiyi TakKe YBETUIUBAIOTCS C
yBEITMYCHHE CTETICHH npeBpartieHus. Bonokna SiC, momyueHHbIE U3 H30TPOITHBIX YITICBOJIOKOH, HE UMEIOT
TPEILHH, CTETIEHH MTPEBPAILEHHUS YIIIEpoa B KapOUI KPEMHUSI B 3TOM CITydae BBIIIIE, YeM B CITydae MpUMeHe-
Husi [IAH-yreBonokon. Crenens npeBpamierns C — SiCu pocT HUTEBHIHBIX KPUCTAIUIOB HA TIOBEPXHOCTH
OKa3aJICh MEHBIIIE 1 MEHEE BHIPAKEHHBIMH, COOTBETCTBEHHO, /ISl H30TPOITHBIX YIIEPOI-yIIEPOIHBIX KOM-
TIO3UTOB MO CPABHEHHIO C TEM, UTO MOJTyJaeTcst Ha rpadure. MUKpOTPEIIMHBI B MOTy4aeMbIX BOJIOKHAX 00pa-
3YIOTCS B PE3YJIBTaTe ICUCTBUS OKPYKHBIX HAPSDKEHU, BO3HUKAIOIIMX BCIIEICTBUE Pa3HUIIBI KO PHITHEH-
TOB JIMHEWHOTO PACIIMPEHUs YIIIepoia U KapOuaa KpeMHHSI.

1O0.B.baaroBemenckuii, K.B.Ban, A.A.Bonoaun, B.M.Kniiko, A.A.Koq4uH,
H.N.HoBoxarckas, B.I1. Tapacos, A.H.Toixctyn

[Tony4yeHue u CTpPyKTypa KOMIIO3UTOB C YIIIEPOIHBIMHU
HAHOTPYOKAMU M KEPAMUUYCCKUMH MATPHUIIAMI. ....cuuvveeeernnrreeennreeeesnnnreeesnnnneeesanneeens 30
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P33pa6OTaHBI TEXHOJIOTUYECKUE CXEMBI MOJTYYCHHA KOMITIO3UTHBIX MAaTCpUaJiOB YITICPOAHBIC HAHOT-
pyOKu — Kepamudeckas Marpuia. CxeMbl peaTi30BaHbl IPH BbIPAIIMBAHUN HAHOTPYOOK B 00bEeMe Ha-
HOIIOPOIIIKA OKCH/Ia ATFOMHHUS HITH MIPH MOJTYYSHUH CMECH HAaHOTPYOOK ¢ HAHOTIOPOIIKAMU KapOUI0B
BOJ'IB(i)paMa, HI/IOGI/ISI 1 TaHTaJ1a ICPpEMECIIMBAHUCM C ITOCIICAYOIIUM IOPAYUM NPECCOBAHUECM IIPU TEM-
neparypax 1400 — 1700 °C. ITomyueHHbIe 00pa3Ibl IpeAHA3HAYCHBI IS HCCIIEA0BAHUS MEXaHUIECKUX
XapaKTePUCTHK, TETIONPOBOIHOCTH M 3JIEKTPONPOBOJHOCTH. MccnenoBana MUKpOCTPYKTypa o0pas-
1I0B. YCTaHOBJICHO, YTO B 00pa3Iiax ¢ HAHOTPYOKaMH, TIOITYYEHHBIMU B 00BbeMe TOPOIIIKA, pacipeese-
HHUE HAaHOTPYOOK JI0CTaTOYHO paBHOMEPHOE B OTJIMYHE OT 00Pa3IOB C MepeMENIMBaHNEM HAHOPYOOK U
nopoukoB. OOHapy>KeH pOCT 3€pPEeH OKCHJa AIOMUHUS U KapOUIOB, POCT 3€PEH TOPMO3UTCS B 30HAX
KOHTJIOMEpaToB HAHOTPYOOK (c. 30-39; wi. 7)

II.A.BeJsioB , I'opaees
MopaenupoBaHue CBOWCTB KOMIO3ULMOHHOTO Marepuajia, apMUPOBAHHOTO
KOPOTKMMH BOJOKHAMH. YUET aAr€3UOHHBIX B3AUMOACHCTBHUH ..cccoovrunrirreeeannnnnnnee 40

B pabote mpennaraercst Mojieab BOJOKHHCTOTO KOMIIO3UTa, apMUPOBAHHOTO OJMHAKOBO OPHEH-
TUPOBAaHHBIMH KOPOTKHUMH BKJIIOYCHHUSMH TP PACTSKEHUU B HAINpPaABICHUHM apMHpOBaHus. Mo-
JIeJTb YYUTHIBAET aIr€3HMI0 BOJOKHA U MaTpullbl. Onipenenenre 3G PeKTUBHBIX CBOWCTB OCYIIECTB-
JICHO Ha OCHOBE MPHUOIMKEHHOTO aHAJIMTUYECKOTO PEIIEHUs B paMKax npouenypsl B.3. Biacosa.
[Tony4yeHo aHANUTHYECKOE COOTHOMICHHE 11 A (HEKTHBHOTO MOJYJIsl 5KBUBAJIEHTHOT'O TOMOT€HHO-
ro matepuana. [IpuBogurcs cpaBHEHHE pe3ynbTaToB pacueTa d¢pdexrusHoro Mmoayns FOura c pe-
3yJIbTaTaMU JPYTUX aBTOPOB, MOJYYEHHBIX C UCIIOIH30BAHUEM METOI0B KOMITBIOTEPHOT'O MOJIEIIH-
poBaHUsA. AHATU3UPYETCSA BOSMOKHOCTD UCIIOJIb30BAHUS KJIIACCHUECKUX MOJIEJIei TEOpUH yIpyro-
CTH 11 MOJICTTMPOBAHUS aAT€3MOHHBIX B3aMMOJICHCTBHH, BIUSIONINX HA CHIDKEHHE 3D PEKTUBHBIX
MOJTyJIeif KOMIIO3UTOB, TUCTIEPCHO-aPMUPOBAHHBIX KOPOTKUMH K€ CTKUMH BKIIIOUECHUSAMU (YTIEPOA-
HBIMH HaHOTpYyOKamu) (c. 40-46; uin. 3).

AM. Kynepman

Meronapl MOMy4eHUsI BHICOKOMPOYHBIX OPUEHTUPOBAHHBIX CTEKJIOIIACTUKOB

13 3JIEMEHTAPHBIX BOJIOKOH B MPOLIECCE UX BBITATUBAHUS U3 (PHIibep
CTEKJIOIIABUIIBHOTO cocyaa. Hepealn30BaHHBIE BO3ZMOKHOCTH .......cceevveeeeeeeeeenennnn. 47

B pabote paccmatpuBaroTcs 0COOCHHOCTH M BO3MOXHOCTH METOOB MOJIYYEHHUS CTEKIOBOJIOK-
HUCTBIX aHU30TPpOIHbIX MaTepuanoB (CBAM), coueTaromux npouecchl BHITATUBAHUS CTEKISHHBIX
BOJIOKOH M3 CTEKJIOTUIABMIJIBHOTO COCY/Ia, MPOIUTKU UX CBS3YIOIIHUM M (POPMOBAHUS CTEKJIOMIIOHA
WM HAMOTKH HEMOCPEeICTBEHHO rotoBoro muaaenus. [lepuognueckuii meton CBAM 06b11 moapo6-
HO u3J0XkeH B autepatype 50-60-x rogoB XX Beka, HEMPEPHIBHBIN METOJ U METOJ HAMOTKH W3
neun He OpuTn omyOnuKoBaHbl. OJIHAKO OHH BCE MPOILIN OTBITHYIO TPOBEPKY U MOKA3aJIH HEOCIIO-
pumoe npeumyiecTBo MarepuaioB CBAM 1o cpaBHEHUIO C TIOOBIMH aHAIOTaMu. MI3ydeHue 3Toro
«HMJIeaTM3UPOBAHHOT0Y MPOIIecca MO3BOIMIO TPOCIEIUTh BIUSHUE PA3INYHBIX (DAKTOPOB B «YHUC-
TBIX» YCJIOBUSX, B YACTHOCTH, 0€3 MOBPEKACHHS BOJIOKOH U B OTCYTCTBUH 3aMaCIMBAIOLIUX COCTa-
BOB, YCJIOXKHSIOIIMX YCIOBUS B3aUMOJEHCTBHUS BOJIOKOH U CBA3YIOIIET0. ABTOp HaJEETCA, UTO U3-
JI0’)KEHHBIN B CTaThe ONBIT OyJET MOJIE3HBIM IPU Pa3pabOTKEe HOBBIX TEXHOJOTMYECKUX IIPOLIECCOB
MIOJIyYEHHS] apMUPOBAHHBIX IIACTUKOB (C. 47-64; ni. 9).
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Oxide/oxide composites with single crystalline fibres:
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High temperature creep of oxide/oxide composites with single crystalline fibres obtained by the internal
crystallysation method (ICM) are conducted for the first time. A systematic approach means that an analysis of
the results is being performed by using microstructural creep models, which have been developed earlier. It is
shown that while creeping at temperatures 1200 - 1400 °C composite specimens show evidence of two main
mechanisms of deformation. The first mechanism is that with elastically deforming fibres, and second one is
characterized by breaking fibres, which finally reach a stable length that corresponds to a constant creep rate.
The most important conclusion from the present work is that the garnet based materials studied have the upper
use temperature by about 100 °C higher than that of oxide/oxide composites reinforced with polycrystalline
fibres. A further improvement of fabrication technology of the ICM-fibres and their composites will yield a
further increase in the advantage mentioned up to at least 200 °C (p. 7-20; fig 13).

L.M.Manocha,* Bharat Patel and S. Manocha
Sic Fibers and composites by chemical vapor reaction (CVR)
of host carbon Materials ... 21

As high temperature structural materials silicon carbide ceramics offer many advantages including high melting point
low density, high elastic modulus and strength, good resistance to creep, oxidation and wear. Due to their outstandir
thermo-mechanical properties, SiC is used as reinforcement as well as matrix in various high temperature composi
materials. The present studies were undertaken to develop SiC solids, fibers as well as composites by CVR of respect
solid carbon forms. Effect of temperature, reaction time and microstructure of carbon host materials on the conversio
of carbon fibers to silicon carbide has been studied. The extent of conversion of SiC greatly depends on the nature
host carbon and its microstructure. Results show that percentage of C to SiC conversion increases with increase
temperature or reaction time. The degree of graphitization of the host carbon has also been found to increase t
conversion. SiC fibers made from isotropic carbon fibers have no crack and percentage SiC conversion is better th:
that from PAN based carbon fibers. SiC conversion and whisker growth on the surface is found to be lower for
isotropic C/C composite as compared to that on graphite. The cracks are generated due to tensile hoop strength ¢
to the miss matching of coefficient of thermal expansions of two-phases, carbon and silicorpcaibide fig 9).

Y.V.Blagoveschensky, K.V.Van, A.A. Volodin, V.M.Kiiko, A.A.Kolchin,
N.l.Novokhatskaya, B.P.Tarasov, A.N.Tolstun
Fabrication and structures of carbon nanotubes — ceramic matrix composites ............. 3

Technological schemes to fabricate composite materials containing carbon nanotubes and ceramic matrice
have been developed. The first schem is based on hot pressing of a raw mixture of carbon nanotubes growth
in alumina powder volume and alumina powder. The second scheme is based on hot pressing of a mixture ¢
carbon nanotubes and powders of niobium, tantalum or tungsten carbides. The hot pressing temperatures &
1400 —1700C. Specimens obtained are intended for mechanical testing and measuring thermal and electrica
conductivity. Microstructures of the carbon-nanotubes / ceramic-matrix composites have been studied. It is
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shown that the first scheme used to prepare the raw mixture yields a rather homogeneous distribution of carbc
nanotubes in the material volume unlike the second one. The grains growth is observed but it is hampered in are
of nanotubes clastens. 30-39; fig 7).

A.M.Kuperman

Methods for producing high-strength oriented glass fiber

reinforced plastics from the monofilaments spinning from

the spinnerets of a glass-melting unit. Open chances .........cc.ccocoiiiiiiii i, 4

The paper considers the features and potentials of the method for producing glass fiber reinforced polymer
in a continuous process combined (i) spinning glass monofilaments from a glass-melting unit; (i) impregnating the
monofilaments with a binder; (iii) either formation of a glass veneer sheet or winding a final product. All these
stages were widely described in open publications in the 60" of the last century, while continuous methods
including that of winding directly after a furnace were not published. However all the methods were experimentally
tested and showed an undeniable advantage of the materials produced by such methods over any analogt
materials. The study of the «idealized» process enabled one to trace the effects of various factors in «pure
fabrication conditions. In particular, monofilament arise in a polymer without any damage and sizing agents, which
complicates conditions of the fiber/matrix interaction. The author hopes that this experience can be useful in the
development of new fabrication technologies of RRR71-64; fig 9).
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