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CkenetoH-/] - 3T0 qrcniepcHO-YIPOYHEHHBIN KePaMUUECKUI KOMITO3UIIOHHBIN MaTeprall Ha OCHOBE KapOu/ia KpeM-
Hust 1 anMasHbix yacTull (C/SiC) ¢ yHHKaIbHBIMU XapaKTePUCTHKAMHU YIIPYTOCTH, TEIIIONPOBOAHOCTH, TBEPIOCTH
1 U3HOCOCTOMKOCTH.

W3roroBnena mapTusi apuKONIOANIHITHIKOB U3 Ckenerona-J. Pazpaborana TEXHOIOTHS MX MEXaHHUYECKOH 00pa-
0otku. [IpoBeeHbI HCIIBITAHHS IIAPUKOB M MTPOYHOCTHOHN aHANIN3 KEPAMUYECKUX MOAIIUITHUKOB C IAPUKaMH H3
Ckenerona-/[ (c. 12-27; un. 16)

E.JI.BuminsikoBa, JI.H.Ilepeceaenuesa, B.I1.Peasko, T.B. Tomuiia
3aKOHOMEPHOCTH MUPOJIN3a APEBECUHBI COCHBI, UMIPErHUPOBAHHOM
Si10,, 1 GOpMHUPOBaHMS HAHOCTPYKTYPHOI'O KAPOMJA KPEMHHS ......coeevvenverrnrnnnnen. 28

B pabote uccienoBanbl GU3NKO-XUMHUYECKHE MPOILECCHI MPEBPALICHHS JIPEBECHHBI COCHBI, MPEIBAPUTEIHHO
HACBHIIICHHOW KPEeMHE3eMOM B LIEIIOYHOH cpefie, B HAHOCTPYKTYPHBIN Kapou kpemuust. [TokazaHo, 4to cuaTes kapOuaa
KPEMHHUS OCYILIECTBIICTCA B PE3y/IbTaTe Pa3IOKEHUsI OKCHKapOuaa KpeMHHUs, 00pas3yroLerocst Npyu MUPOIN3e
JIPEBECHHBI, 1 BTOPUYHBIX peakIvii KapOOTepMUIECKOr0 BOCCTaHOBIIEHUs Kapoua kpeMHus (c. 28-35; ni. 4).

C.B.luroncknuii, B.B. Ten
HoBbIli BBICOKOIIJIOTHBIN 7KapOCTOMKUN Marepuaj Ha OCHOBE
KAPOUIA KPEMHUS U KPEMHUS ...eeeuevvreeenerreeeneereeeneeeesanseesasssseesassseessssssesesssseessssseessnsees 36

B o6mnactu auarpaMMBbl COCTOSTHUS CUCTEMBI KpeMHHUI - yriepost ot Temneparypsl 1402 °C u cocrasa, conep-
xkarrero 0,75 at.% yrnepona, no temmepatypsl 2540 °C u coctaBa, comepskamiero 27 at.% ymiepoaa (0T IBTEK-
THUKH JI0 IEPUTEKTHKH ), MEXKAY KPEMHHEM U KapOUIOM KPEMHHSI CYILIECTBYET CEPHSI COCTABOB, MPEACTABIISIONINX
co00i1 pacTBOPHI KapOuIa KPEMHUSI B KDEMHHUH, TO €CTh CBSI3aHHBIC MaTEPHUAJIBI C IMUPOKUM JHAIIa30HOM TEMIIC-
paryp MiaBleHUs] U HEOOBIYHBIMHU (PH3UKO-XHUMHUUECKUMH XapaKTepUCTUKaMU. Pe3ybprarel 0ONbIIOro Yrcia uc-
CJIeZIOBaHUH MPOLIECCOB, MPOTEKAIOIIUX NP CIIEKaHUH KepaMHK Ha ocHOBe SiC MO3BOIMIIM CHHTE3UPOBATH HOBBIH
SiC/Si-marepuan, MIOTHOCTH KOTOpPOro pasHa 2,88 r/cM’, mopuctocts - 10,3%, M0 3TUM XapaKTepUCTUKAM OH
npeBocxoauT Marepuan Harpesarens «Globar-SGy.

Bosznukaronuii B pa3paboTaHHOM TEXHOJIOTHN BTOPHYHBIN KapOHl KpeMHUS, OYLyYd METKOKPHCTAIITYECKUM
(6o amopdHBIM), cymecTBeHHO yrnpouHseT (SiC+Si)-CBsI3Ky KOMIIO3UIIMOHHOTO MaTepHaa, 4To JenaeT Heo-
OBIYHBIMU €r0 (PU3NUECKUE XaPAKTEPUCTHKH, B YACTHOCTH, YCTOWYHBOCTH K HCTHPAHUIO U CTOWKOCTH IIPH PE3KUX
TEIIOCMEHAaX.

Komruieke CBOWMCTB HOBOTO Marepualia OmnpezensieT BO3MOKHbIE O0JIACTH €ro MPUMEHEHHs: THTeJIbHbIe MaTepra-
JIbl, KOHTAKTUPYIOIIHUE C paCIUIaBJICHHBIMU MCTAaJIIaMU; COIJIOBBIC BKIIAJIBIIIN BEICOKOTEMIIEPATY PHBIX F%OCprﬁHBIX
arnmaparoB; COIIOBBIE JIOMATKH, paboTatoIre TIPH BEICOKUX TEMIIEpaTypax U OKUCIHUTEIBHBIX Cpe/lax; MaJlouCTUpae-
MBIC aHTI/I(pr/IKHI/IOHHLIC SJIEMCHTBI BpallaroIUXCs MIPU BBICOKUX TEMIIEpATypax Z[CTELHCI‘/'I MalinH; MaJIOUCTUPACMBIC
OJICKTPOIIETKHU SJICKTPUUCCKUX MAIIWH; PA3JIMYHBIC KJIallaHbl, UCHBITBIBAOIIUEC MEPUOJUYCCKUC YIAPHBIC HAIPY3KHU,
BBICOKOTEMIIEpaTypHBIE HarpeBarein, paboTarolIHe B arpeCCHBHBIX YCIOBUSX (€. 36-55; . 12).
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Skeleton-D is a ceramic material based on the silicon carbide reinforced by diamond particles. Skeleton-D is
characterized by a unique combination of elastic, thermal-conductivity, hardness and durability properties.

Batch of ball bearings made of Skeleton-D has been fabricated, machined and tested. Strength behavior of ceramics
bearings with balls made of Skeleton-D was performed (p. 12-27; fig. 16).
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There were studied physical-chemical processes occurring at the processing of the pine wood impregnated with
silica in alkali medium in order to obtain nanostructure/silicon carbide. It was shown that SiC synthesis is resulted
from the silicon oxycarbide decomposition that was formed, in its turn, as the result of the wood pyrolysis and the
secondary processes of carbothermal reduction of silica (p. 28-35; fig. 4).

S.V.Digonsky and V.V.Ten
A novel siliconcarbide/silikon material with low porous
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In the silicon-carbon phase diagram there exists an area between carbon content of 0.75 and at 0.27 at. % and
temperatures between 1402 °C and 2540 °C, which includes solutions of carbide in silicon characterized by
unusual physical and chemical properties. Results of a large number of the studied of processes going on during
sintering of SiC-based ceramics have allowed obtaining a novel SiC/Si composite with a density of 2/88 g/cm3
and a porosity of 10.3%. These characteristics look better than those of heater «Globar-SGy. In a technological
process developed, inclusions of secondary silicon carbide occur in either submicron or amorphous shape. They
strengthen a composite microstructure of the material, which yields its unusual physical properties, wear resistance
and resistance to sharp temperature changes.

A combination of the properties of the material developed determines its possible applications, such as crucible
materials contacting with metal melts, liners in nozzles, vanes working at high temperatures in oxidizing atmosphere,
rotating elements with low friction and high wear resistance working at high temperatures, brushes of high wear
resistancefor various electric machines, various valves subjected to impact loadings, high temperatures heaters
for aggressive environments (p. 36-55; fig. 12).
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