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I/ICTOpI/IH MaTepUuaJIOBECACHUA KOMIIO3UTOB (KOMI'[O3I/ITOBeJleHI/IH), HavYaBHIAACA POXKJIACHUCM HAHOCTPYKTYPHUPOBAHHBIX BOJIO-
KOH, Fpa(i)I/ITOBBIX n 60pHI>IX, MMpeaoCTaBIACT HerepLIBHLIﬁ pAA IPUMEPOB POACTBA TEXHOJIOTMH KOMIIO3UTOB 1 HAHOTCXHOJIO-
ruii. Hano CTPYKTYPBI BOJIOKHA, MAaTPUIIbI U I'PAHUIIBI pa3/icjia BO MHOT'OM ONIPEACIIAIOT YHUKAJIbHBIC XapaKTCPHUCTUKHU KOMITO3H1-
T0B. OCO3HAHUE U TOHUMAHKE 3TOTO — HeO6XOZ[PIMLIﬁ OTall HAKaHYHE HOBOI'O CKaYKa XapaKTCPHUCTUK KOHCTPYKIIMOHHBIX KOMIIO-
3HUTOB U IIOABJICHUA HOBOTI'O pa3H006pa3I/m TEXHOJIOT U TOJIYy4YCHH A KOMIIO3UTOB U KOMIIO3UTHBIX KOHCprKHHﬁ. Hpe]lf[al"aIOTCﬂ
JIMIIb HEKOTOPLIC U3 IPUMEPOB YKa3aHHOT'O BBIIIEC pOa, IMIPOJO/LKCHUEC — aBTOP HAACCTCA — IMOCTICAYET B BUJIC HOBBIX 1O CTHUIKE-

HUU KOMIO3UTOBEICHHUS U HAaHOTeXHooruu (c. 6-37; . 30).
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BosnokHuCTBIE KOMITO3UTHBIE MaTepUalibl OBUTH XOPOIIO U3BECTHBI el co BpeMEH BTopoit MUpoBOil BOMHBI, OIHAKO MX
BJIMSIHUE Ha TEXHUYECKYIO ITOJUTHKY B T€ TOJIbI ObLIO HE3HAYUTEIEHBIM U3-32 OTCYTCTBHS )KECTKUX U THOKHMX BOJIOKOH. CUTyarys
NPUHIMITHAIBEHO H3MEHHIIAch B Hadasie 1 960-X I'T.; 3T N3MEHEHHS, @ TAKIKe JIFOJIH, C KOTOPBIMH CBSI3aHO H300pETEHHUE YITICBOJIOK-
Ha (C HUMU aBTOp OBLT JIMYHO 3HAKOM), ONHCAHBI U YIIOMSHYTHI B HacTosiel crarbe. TpeGyemast ®ECTKOCTh KOMIIO3UTOB
BIIOJIHE [TOHSITHA, U TIOHATHO TAK)Ke, KaK OHA MCIIOJIb3YETCsl B MH)KEHEpHOH rpakTrke. [IpodieMa TpermmHOCTORKOCTH KOMITO3H-
TOB MeHee NoHsATHA. Kparko onvcaHbl BIeUamIsSIoNe TEXHHIECKUE 00BEKThI, COOPY)KEHHBIE M3 KOMITO3UTHBIX MaTepPHaJIOB.
Hcnonb3oBanne komro3utoB B camonérax A380 u «bonnr-787» — taroke npenmer Hactosen crarbi. Onucanbl mpoOieMBbl,
BO3HHKAIOIIKE B pa00OTE C KOMIIO3UTaMH, U BO3MOKHBIE UX perieHus (¢. 38—49; mi. 9).
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CuHTE3 U UCCIeI0OBaHNE TEPMHUECKON CTAaOUIBHOCTH

BBICOKOJTMCTIEPCHBIX TYTOIUIaBKHUX ITUPKOHATOB ¥ rayHATOB JJAHTaHA
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[{upkoHars! ¥ radHATHI JJaHTaHA ¥ HEOAMMa SIBJISIFOTCS IEPCIIEKTHBHBIMU MaTepHajiaMu JIUIsl HAHECCHUS TepMOOapbepHBIX
nokpeITHi. Onucano nosy4enue Beicokoucnepcubix La,HE O, Nd,Hf O, La Zr,0, u Nd,Zr,0.. CuHTe3 0CyIIEeCTBIAICA METO-
JlaM{ THPOTEPMaIbHOTO M BEICOKOTEMITEPAaTypHOT'0 caMopacpocTpaHstomerocs cuare3a. CocTas U CTENEHb YUCTOTHI CHH-
TE3MPOBAHHBIX COCJMHEHUI YCTAHOBJIEHBI METOJIOM JIa3epHON Macc-crieKTpoMeTpuu. Tonorpadust MopoIIKoB OIpeess-
JIach C TIOMOIIBIO ONTHYECKOW MHUKPOCKOIMH BBICOKOTO pa3pelIeHus, a MUKPOCTPYKTYpa — METO/IaMH CKaHUPYIOLIEH 1
PO CBEYHMBAIONIEH IEKTPOHHOI MUKPOCKOITMH ¢ MUKpoaudpakiueid. Tepmuueckas cTabniIbHOCTh COEIMHEHUH HCCie10Ba-
Ha metogoM TTA/ICK/ITA u uzorepmuyeckuM oTxkurom mpu remmeparype 700 °C B treuenne 1-30 9 ¢ mociaeayonmm
pacuéToM pa3Mepa KpUCTAJUIUTOB 110 JaHHBIM PDA. BerectBa ObuH anipoOMPOBAaHbI B KAUECTBE KOMIIOHEHTOB 3alIUTHBIX

nokpsITHH (¢. 50-58; 1. 6).
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CKMMAEMOCTh «JIECa» YIIEPOIHBIX HAHOTPYOOK OIIEHMBACTCS C MTOMOIIBIO TEOPHH CKUMAEMOCTH BOJIOKHUCTOTO MaTepua-
Jia, YYUTHIBAOIIEH COMPOTHBIIEHHE HAHOTPYOOK H3ruly, CIIyYailHyI0 OPUCHTAIIMIO U MHOKECTBEHHBIE KOHTAKTHI MEYK/Ty HAHO-
TpyOKamu «iieca». Paccunranuas quarpaMma CyKaTusi HCIOJIb3YETCs ISl OLCHKHU JaBJICHUSI, HEOOXOMMOTO IS JIOCTHIKCHUS
3aJ[aHHON O0BEMHOM JI0JIM BOJIOKHA B KOMIIO3UTE, ApMHPOBAHHOM YIJICPOJAHBIMU BOJIOKHAMH C «JIECOM» HAHOTPYOOK Ha
MTOBEPXHOCTH BOJIOKHA (C. 59—64; ui1. 4).
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The history of science of composites, which started with the development of nano-structured nano-structured fibres, those
being of carbon and boron, has provided us with a continuous row of the examples of close relationships between composite
technologies and nanotechnologies. Nanostructures of fibres, matrix and fibre/matrix interfaces determine unique properties of
the composites. If we are now on the eve of a new jump of the characteristics of structural composites and a variety of new
fabrication technologies, we have to realize an importance of the composite-nano interactions.

Only some examples of the nature mentioned above are the subject of the paper. The author hopes that the continuation in
a form of a new advance in the field of composites will follow (p. 6-37; fig. 30).
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Fibre composite materials were quite well researched in WW 2 and after but failed to make great impact because a stiff and
weavable fibre was lacking. This situation changed dramatically in the early 1960s and the author recounts this and the
personalities involved in the invention of high performance carbon fibre (all of whom he knew personally at the time). The
requisite stiffness of composites is known and it is understood how to use it in engineering situations. The problem of
toughness of fibre composites is less well understood. Some of the impressive artefacts made from fibre composites are
described and their use in the Airbus A380 and Boeing 787 described in a little detail. Some of the problems of the use of
composites and possible solutions are descried (p. 38—49; fig. 9).
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Synthesis and investigation of thermal stability of fine-dispersed

refractory lanthanum and neodymium zirconates and hafnates
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Lanthanum and neodymium zirconates and hafnates are promising materials for the production of thermal barrier coatings.

In this work we synthesized and investigated fine-dispersed La,Hf,0,, Nd,Hf,O,, La,Zr,0, and Nd,Zr,O.. Synthesis was carried

out by means of hydrothermal and high-temperature self-propagating synthesis methods. The composition and purity of the

synthesized compounds were investigated by laser mass-spectrometry method. Powders topography was investigated by

means of high resolution optical microscopy; microstructure - by means of SEM, TEM. The thermal stability of the materials

was investigated by isothermal annealing under 700°C for 1-30 hours and by TGA/DSC/DTA analysis up to 1500°C. The
substances have been tested as components of thermal barrier coatings (p. 50-58; fig. 6).
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Compressibility of a carbon nanotubes «forest» is evaluated using a theory of compression of fibrous assemblies. The latter
accounts for bending resistance of the nanotubes, their random orientation and multiple contacts between the nanotubes in the
«forest». The compression diagram is used for estimation of the pressure needed to achieve a given fibre volume fraction in a
composite, reinforced with carbon fibres with a nanotube forest on their surface (p. 59-64; fig. 4).
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