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Photo on the cover: Fig. 6. ALO,-Y_Al.O /Mo composite specimens,
coated with a chromium layer. (a) — before testing; (b) — after being for 20
h in a jet of kerosene combustion products at a temperature of 1300 °C.
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COIAEPKXAHUE

C.T.Muneiixo, H.U.HoBoxarckasn
Ob OI[HOI71 BO3MOXHOCTHU [TOCTPOEHM S YKAPOITPOYHBIX YKAPOCTOMKUX
KOMITO3UTOB C TYT'OIUIABKOU METAJUTMYECKOM MATPULIE ......ooveeeeeeeeeeeeeeeeeeeeeee e 5

BBezenne B MoIMO1€HOBYIO MaTPHILy UTTPUI-COAEPIKALIMX OKCHIHBIX BOJIOKOH PE3KO TOPMO3UT OKHCIIEHHE MOJIHOIEHOBOMH
MaTpHIbl P TOBBIIIEHHBIX ¥ BHICOKMX TeMIeparypax. Eciii 3TH BOJIOKHa MOHOKPHCTAJUIMYECKUE MIM UMEIOT CTPYKTYpPY
9BTEKTUKH, TO OHU IIPHU 3TOM OIPENENAIOT BEICOKYIO KPUITO CTOMKOCTH KOMIIO3UTOB BILIOTH JI0 Temmepatyp oxono 1300 °C.

B crarbe paccMOTpeH yacTHBIH MpUMep YKa3aHHOTO TUITa KOMITO3UTOB, M3 aHaJIM3a SKCIIEPUMEHTAIIBHBIX JJAHHBIX 10 JTUTEIb-
HOH MPOYHOCTH 1 OKUCIICHUIO MaTPHIIbI KOTOPOTO CIIEAYET 001Iast uiest IOCTPOCHHUS XKaPOIPOYHBIX, dKAPOCTOMKHIX U TPEIINHO-
CTOWKHMX KOMITO3UTOB C TYTOIUIABKOM METAIUTNYECKOI MaTpUIeli: apMUPOBaHKE MaTPHIIBI BBICOKOKPUIIOCTOWNKUMH BOJIOKHAMH,
COZICPIKAIUMH SJIEMEHTHI, 00€ CIICYMBAIOIINE )KaPOCTOHKOCTh KOMITO3HTA. (C. 5-14; ni. 9).

H.H.I'osioBuH, B.C.3apyoun, I.H.KyBbIpkun

OLIEHKU 53®PEKTUBHOI'O KOOODOUITMEHTA TETIJIOITPOBOJHOCTU KOMITO3UTA,

MOINDPHULIMPOBAHHOI'O OYJITIEPEHAMI ......c..oitiiiiiiiiieeeeetet ettt sttt ettt ettt 15
[NocTpoena maremariyeckas MOZIENb MEPEHOCA TEIIOBOM SHEPTUH B KOMITO3UTE, MonuduIpoBaHHoM ¢ysiepeHamu. [Tomyye-
HBI OLIEHKH 9((HEeKTUBHOTO KO3 PHUIMEHTA TEIIONPOBOAHOCTH TAKOT'0 KOMIIO3HTA, B TOM YHCIIE C HCIIOJIb30BAHNEM JIBOWCTBEHHON
BapHaIMOHHOM (hOPMBI MaTEMaTHIECKON MOJIEIH IPOIiecca CTAOHAPHOH TEIIONPOBOJHOCTH B HEOIHOPOIHOM TBEPJIOM TeJIe.
YKa3aHo orpaHryYeHIE Ha MHTEPBAJl U3MEHEHHsI 00beMHOM KOHIIEHTpalK (yJUIEpEeHOB, B IIpe/ieiaX KOTOPOTo MPe/ICTaBICHHbIC
OLICHKH COXPaHSIOT cMbIC (C. 15-22; mit. 2).

B.Jl.Bopman, B.S.Bapmascxuii, A.JL.Kannn, 10.10.Tebemumckui,

B.H.Tponun, U.B.Tponun, B.A.Tposin

NIEHTUDOUKALIVIA OITACHBIX JED®EKTOB B YIJTIEPOHBIX BOJIOKHAX

C UCIIOJIB30BAHUEM CTATUCTUKU PEIKUX COBBITUI ..o 23
VYrieponubie BoiokHa (Y B) 0051a1a10T BEICOKOH IPOYHOCTHIO, BBICOKMM MOJIYJIEM YIIPYTOCTH M UCTIONB3YIOTCS B Ka4€CTBE apMUPY-
FOIIETO HATIOJTHUTEIIS B COBPEMEHHBIX KOMIIO3UIIMOHHBIX Marepraiax. [Ipounocts Y B onpezensercs ux cTpyKTypoit ¥ IMMUTHDY-
ercsi 1eeKTHOCTBIO CTPYKTYpHI. B Hacrosimed pabore pa3paboTaHa, OCHOBaHHAs Ha aHAJIM3€ YCTOWYHMBBIX pacrpeiesieHui
METO/INKa, O3BOJISIONIAs OLCHUTD BINSHHE Pa3INYHbIX Ae(DEKTOB CTPYKTYPBI Ha IPOYHOCTB BOJIOKOH, @ TaK K€ TI03BOJISTIOIIAs
yCTaHABIMBATh BIMSIHIE MEXaHUYECKUX CBOMCTB BOJIOKOH Ha OJIHUX CTa/IMSX TIepe/ielia Ha MEXaHUIECKHEe CBOMCTBA BOJIOKOH Ha
TOCIISTYIOINX CTaausx (c. 23-32; ui. 3).

0O.H.A6pamos, I1.A.Ctopo:xenko, JI.B.Cunopos, T.J.MoBuan, A.B.Operiuna

CHUHTE3 BOJIOKHOOBPA3YIOUIEI'O HEGTAHOI'O ITEKA HA OCHOBE

TSKEJIOM CMOJIbI TIMPOJIU3A TS [IOJTYYEHUS YITIEPOJHOT'O BOJIOKHA ... 33
BriepBble cuHTE3MpOBaHbI BOJIOKHOOOpa3ylolye HeTsHbIE IEKH Ha OCHOBE TSDKEJION CMOJIBI TIMPOJTH3a, 0TX0/a Hedrenepepa-
OarbIBalOIIEH TPOMBIIIJICHHOCTH, IPUTOIHBIE IS OJTYYEHUs! YIJIEPOIHOTO BOJIOKHA, C(OPMYITNPOBaHBI TPEOOBAHMUS K BOJIOK-
HooOpasytomieMy HeTssHOMY neky. [lonmy4ueHHble HeTsIHbIE NEKH U3y4YeHbl coBpeMeHHbIMU MeTofamu (MK-criexkrpockons,
9JIEMEHTHBII aHAJIN3, TEPMOTPaBUMETPUIECKUI aHAJIHN3, aHAJIN3 MOJIEKYJSIPHO-MAacCOBOT'0 paclpe/ieieH s, aHaIN3 XapaKTepH-
CTUYECKHUX TEMIIepaTyp pa3MsrdeHus, Hauajla HuTeoOpa3oBanus u karwtenaaenus) (c. 33-40; ni. 5).

M.X.baoxuna, ['H.Iepdakosa, [1.A.Cropoxenxo, /I.B.2Kurasios,

J.B.Cunopos, U.A.Tumodees, I1.A. Tumodeen

MOINDPUKATOPHI YITIEPO-YITIEPOAHBIX KOMITO3UTOB ......ccuciiiiiiiiiiiiiiinieniesieniesiestee ettt ettt 41
B I'HUMXTS0C pa3paboraHbl TPOITUTOYHBIE KOMITO3UIIMK HA OCHOBE KapOOCHIIAHOBBIX OJIMTOMEPOB M METAINIOOPTaHUIECKUX
COEIMHEHUH IUPKOHUS, raHUSI ¥ TaHTaJ1a, KOTOPBIE MOKHO MCIIONIB30BATh IS TOTY4EHHs BBICOKOTEMITEPATypPHBIX CTOMKUX K
OKHCJICHUIO MAaTPHII ¥ 3aIIUTHBIX OKPBITHH.

OcoOeHHOCTBI0 MOM(HUIIMPOBAHHS YIIIEPOA-YIIEPOJHBIX MaTepHaIOB C MMOMOIIBIO MTPONUTOYHBIX KOMITO3ULIMI Ha OCHOBE
KapOOCHJIaHOB M METAJUIOOPTaHUYECKUX COSTMHEHHUH TyroIIaBKUX METaJIOB SIBJISIETCS] BO3MOKHOCTD BBOJIUTH IPEKYPCOPHI
KapOuaa KpeMHHMs WM TYTOIIaBKUX MeTasuioB (Zr, Hf, Ta) B ymepoaHsiil kapkac. DTo O3BOJISET CO3aBaTh HENPEPHIBHbIC
0c000 IPOYHBIC KEPAMHIUECKUE CTPYKTYPBI BO BCeM 00beMe MaTepuana (c. 41-52; ui. 9).

B.I'CeBacrtbsinoB, E.Il.Cumonenko, B.B.I'opckuii, A.H.T'opnees, H.I1.Cumonenko,

H.Bb.I'enepasioBa, H. T.Ky3nenos

HEPA3PYILIAFOILNI YIIETPA3BYKOBOI KOHTPOJIb TOJIIMHbI

KAPBUJAOKPEMHUMEBOI'O ITOKPLITUA HA YIJTIEPOA-YTJIEPOJJHBIX KOMITO3UTAX .....coovviieiieiiriiniinienienieieieenee 53
Paspaborana MeTonuKa Hepa3pyIIArOIIEro KOHTPOJIS TOIIUHBI KapOUIOKPEMHHEBOTO TOKPBITHS Ha moBepxHoct C/C-SiC-
KOMITO3HMTOB C Y4ETOM LIEPOXOBATOCTH MOBEPXHOCTH 00pa31oB. BrinonHeHa BepuQuKaIys MoixyuYeHHbIX METOJIOM YIBTPa3By-
KOBOM TOJIIMHOMETPHH JIaHHBIX C IPUMEHEHUEM ONTHYECKOM U CKaHUPYIOIIEH 3JIEeKTPOHHON MUKPOCKOITHH C SHEProucIiep-
CHOHHBIM aHaJIM30M; YCTaHOBJICHO, YTO B Ipe/ieiaX MOTPEITHOCTH BEIWYMH TOJNIIMHBI HOKPBITHS, ONIPE/IEIEHHbIE TPEMS pa3-
JIMYHBIMU METO/IaMH, COBITaAatOT. [IokazaHo, 4TO yMEHBIIIEHHE IIEPOXOBATOCTH TOBEPXHOCTH 00Pa3IioB YMEHbIAET O PeLl-
HOCTb OTIPEJIEICHUS TOJIIMHBI MOKPHITUS (C. 53-64; ui. 4).
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CONTENS

S.T.Mileiko, N.l.Novokhatskaya

ON APOSSIBILITY TO MAKE HEAT RESISTANT COMPOSITES OF HIGH GAS

CORROSION RESISTANCE BASED ON REFRACTORY METAL MATRIX ..ottt et eiee et 5....
Reinforcing a molybdenum matrix with yttrium containing oxide fibres slows down oxidation of molybdenum at elevated and
high temperatures. If the fibres are either single crystalline or having eutectic microstructure they determine high creep resistanc
of the composites at temperatures up to about 1300 °C.

In the paper, a particular example of such composites is considered. An analysis of experimental data on creep rupture and matr
oxidation yields a general idea of tailoring creep resistant refractory-metal-matrix composites of high fracture toughness and sufficiently
high gas corrosion resistance. To obtain such composites, we need to reinforce a refractory metal with fibres of high creep resistanc
whichcontain an element providing gas corrosion resistance of the com{posite4; fig. 9).

N.N.Golovin, V.S.Zarubin, G.N.Kuvyrkin

ESTIMATION OF EFFECTIVE HEAT CONDUCTIVITY COEFFICIENT

OF FULLERENE-MODIFIED COMPOSITE MATERIAL. .......eeiiiiite ettt ettt e ssee e smbeeesmeeaesnneeesneeeans 15.....

A Mathematical model of the heat transfer in a fullerene-modified composite material is built up. An effective heat cgnductivit
coefficient of such material is estimated. Dual variational form of stationary heat conductivity process mathematical model
for heterogeneous solid is used. An interval for fullerene concentration, in with the estimation obtained are valid is pointed
out(p. 15-22; fig. 2)

V.D.Borman, V.Ya.Varshavskiy, A.L.Kvanin , Yu.Yu.Lebedinskii,

\/.N.Tronin , L.V.Tronin , V.l.Troyan

CARBON FIBER DANGEROUS DEFECTS IDENTIFICATION

USING STATISTICS OF RARE EVENTS ..ot it ittiiti ettt sttt ettt e e e st e e e s st e e e s ssttae e e e s asasaeeesansbaeeeesssaaeaesanssaeeans 23......
Carbon fibers have high strength and high elastic modulus and are being used as reinforcement in modern composite
materials. Strength of carbon fibers is determined by their microstructure and is limited by defectiveness. An analysis of
stable distributions yields a method of the evaluation of an effect of various structural defects on the strength of the fibers
This method allows also assessing the effect of mechanical properties at various stages of conversion on the mechanice
properties at later staggs 23-32; fig. 3).

O.N.Abramov, P.A.Storozhenko, D.V.Sidorov, T.L.Movchan, A.V.Oreshina

SYNTHESIS OF FIBER-FORMING PETROLEUM PITCH BASED

ONHEAVY PYROLYSIS RESIN FOR CARBON FIBER ........ccuttiiieiiiittt e s ittt ettt e e e sitaee e e s siataeaessssaeeaesnsssaeaesssnneeas 33.....

Fiber — forming petroleum pitch based on heavy pyrolysis resin, which is an oil refining industry waste, suitable for carbon fiber
production was synthesized for the first time. The requirements for the fiber-forming petroleum pitch have been defined. The
synthesized petroleum pitch was studied by modern methods (IR-spectroscopy, elemental analysis, thermal gravimetric analysis
molecular-mass distribution, characteristic softening temperature, filamentation and drop points @nabdi)fig. 5).

M.Ch.Blokhina, G.l.Shcherbakova, P.A.Storozhenko, D.V.Zhigalov,

D.V.Sidorov, I.A.Timofeev, P.A.Timofeev

CARBON-CARBON COMPOSITE MODIFIERS........uoiiiiiiiiiee ettt e e e ettee e e e et e e e e e staae e e s sstaea e e s snsaeeeesnnnend 41......
Researchers in GNIIChTEOS have developed impregnating compositions based on carbosilane oligomers and
organometallic compounds of zirconium, hafnium and tantalum that can be used for the production of high-temperature
oxidation resistant matrices and protective coatings.

Peculiarity of carbon-carbon material modifying by impregnating compositions mentioned is a possibility to introduce silicon
carbide and refractory metal precursors (Zr, Hf, Ta) in the carboniferous frame. This allows creating continuous very strong
ceramic structures in the bulk of a matgpad1-52; fig. 9).

V.G.Sevastyanov, E.P.Simonenko, V.V.Gorsky, A.N.Gordeev, N.P.Simonenko, N.B.Generalova, N.T.Kuznetsov

NONDESTRUCTIVE ULTRASONIC CONTROL OF THE THICKNESS OF SiC-COATING

ON CIC-COMPOSITES. ....cceeiittite e ettt e e e ettt e e e ettt e e e e ettt e e e e s tbee e e e et taeaaeeastaeeeeeasbaeeeeaastaeeeeeassbeeaeeanstaeeeeaasssreeeeennnres 53

A technique of nondestructive control of the thickness of SiC-coating on the C/C-SiC-composite surface taking into account

the surface roughness of samples was developed. The data obtained by ultrasonic thickness gauging, optical and scannir
electron microscopy with EDX-analysis were compared; it was found, that thickness values obtained by the three different

methods are equal within limits of the error. It was shown that, decreasing surface roughness leads to a decrease in the err
of measuremei(p. 53-64; fig.4).
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