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CUHTES UACTWL, BECKMCNOPOAHbIX COEANHEHNI B
MATPUNUAX YT TIET PA®NTOBbIX MATEPNAJ10B

JocnigKeHo B3aeEMOLit0 NEKY 3 eleMEHTOPraHiYHOK CrOMYKOK KPEMIHIO Ta MOro 3018MM1 B TEXHOMOT Y-
HOMY npoueci BMPOBHULTBA BYr/eubrpaditoBnx Bupo6iB. BCTaHOBNEHO CUHTE3 YACTOK TYroniaBKMX
6e3KMCHEBMX CMOMYK Yy MaTpULAX BYreLbrpadiToBux BUPOOiB.

The reaction between tar and silica elementorganic compound and its sols in technological process of car-
bon-graphite items’ production has been investigated. Synthesis of refractory compounds’ particles in
matrixes of carbon-graphite items has been revealed.

YrnerpamrtoBble MaTepuasibl — 3T0 MaTepuasibl Ha OCHOBE MPUPOLHOTO MK
CUHTeTMYecKoro rpaura. K yrnerpagpmMtoBbiM maTtepuasiaM OTHOCATCA KOHCTPYK-
LIMOHHbIE MaTepuabl (MOPUCTOCTb KOTOPbIX COCTaB/SET B OCHOBHOM 15 — 32 %,
mapkn BK — 80 - 85 %), yrnerpagmtoBble TKaHW (Npeaen NpoYHOCTM Ha paspbiB
35 - 150 (200) Kr Ha 5 cM LWNPWHbI), NUPOrpaduT, HUTEBUAHBIN rpadunT 1 4p. Yr-
nerpaguToBble MaTepuanbl OT/IMYAKTCA AOCTATOYHON MeXaHWYeCKOM NpoYHO-
CTbHO, BblAEPXMBAIOT KonebaHne Temnepatyp, Ao 200 °C OHKM CTOMKN NPOTUB BO3-
[ENCTBUA XMMUYECKM aKTUBHbIX BeWecTB, npu Temnepatype 400 - 500 °C 3ameT-
HO OKMCAAKTCA Ha BO3ayxe [1].

3 yrnerpadutoBbiX MaTepuaioB M3roTas/IMBalOT 3/1EKTPOAbI AYrOBbIX MNe-
yeil, Harpesatenu, TUTK, TENION30IALUMIO BAKYYMHbIX W ra30Hamno/IHEHHbIX 3/1eK-
Tponeyei, 610KM Ana PYyTepoBKM AOMEHHbLIX Meyeid, TenI006MeHHUKN, afcopbe-
Pbl, PEKTU(MMKALMOHHbIE KOMOHHbI, 3M1eKTPO/IN3HbIE BaHHbI, HAcOChbl, apMaTtypy
A5 XMMUYECKOro Npou3BOACTBA M Ap. YTerpagnToBble MaTepuasibl UCMO/b3YHOT
B y3Max TPEHUA KaK aHTU(PUKUMOHHBIN MaTepuas, a Takke Ans Co34aHus BbICO-
KONPOYHbIX N Nerknx KOHCTPYKLUWIA, 3KCNTyaTUpyeMbIX B KOCMOCE, B YC0BUAX
BbICOKMX Temnepartyp v T.4. [2, 3].

CoueTasn B cebe BbICOKME TenonpoBOAHOCTb U 3/1eKTPOMPOBOAHOCTb, »apo-
MPOYHOCTb, TEPMOCTOMKOCTb U XUMNYECKYHD CTOMKOCTb, rpaduT CNY>XXUT OCHOBOW
KOHCTPYKUMOHHbIX aHTUMPPUKLNOHHbIX, OFHEYMNOPHbIX, 3M1eKTPOAHLIX U 3/1EKTPO-
TEXHUYECKMX MaTepuanos, NPUMeHSeMbIX B AYroBblX METaIyPruyeckmx rneyax,
3NEKTPONN3epax, 3neKTponeyax ConpoTMBIEHUS, TENI0O0OMEHHMKAX, A4EPHBIX pe-
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aKTopax, y3nax TPeHNs HacoCOoB, 3N1EKTPUYECKMX MALUWH U Mp.

[MPOMbILLNIEHHBIA CNOCO6 NMPOM3BOACTBA 60/MbLUMHCTBA YrnerpauToBbIX Ma-
TepuasioB 3aK/IH4YaeTcs B BbICOKOTEMMEPATYPHO 06paboTKe YriepoAncTbIX Be-
WwecTB. HepTAHON KOKC M KaMEHHOYTO/bHbIN MeK [03MPYHOT, CMELLMBAKOT, NOA-
BepratoT MnpeccoBaHuio, U3fenusa 06XunratoT, nogseprasg KapooHU3aumym npu Tem-
nepatype 1100 — 1300 °C m rpacuTtaymm npu Temnepatype ~ 3000 °C.

B MeTannyprun npuMeHSAOT YriepoancTble OrHeynopbl A8 AOMEHHON rneyn
N YrnepoamcTble rpamTMpoBaHHbIe OFHEYNopbl 418 Newagn AOMEHHOW neyu
(tabnuua) [4]. Kak BMaHO 13 Tabnuubl, yrnerpauToBble N3Oenus UMEKOT AocTa-
TOYHO BbICOKYH OTKPbITYIO MOPUCTOCTb. Y MeHbLUIEHNE OTKPbITON NMOPUCTOCTU Yr-
NerpaguToBbLIX U3L4eNUA NPeACTaBseT KaK Hay4yHbI, TaK 1 MPaKTUYECKUA NHTe-
pec. CHUXeHMe MOPUCTOCTM YrerpauToBbIX U3AeNniA BO3MOXHO MyTeM 3anoJi-
HeHMs MpocTpaHcTBa (06bema) Mop HOBOOOGPA30BaHUSAMWU. TEXHOMOMMYECKN 3TO
BO3MOXHO [BYMSA MYTAMMU:

- MIPONUTKA TOTOBbLIX YrNerpapuToBbIX U3LENNA B 30/1b-Te/lb KOMMO3ULUSAX,
N3 KOMMNOHEHTOB KOTOPbIX Mpu TepMoobpaboTKe B MpoLiecce aKcnayaraymm 6yayTt
CUHTE3MPOBATLCS YaCTULbl UM HUTEBUAHbLIE KPUCTa/I/Ibl TYrOoniaBKMX COeAuHe-
HUIA;

- MOAV(MUMPOBAHNE KOMMOHEHTOB LUMXTbI, B T.4. MEKa, 3/leMeHTOopraHnye-
CKUMU COEAMHEHUAMUN KPEMHUS U CUHTE3 U3 KOMMO3ULMIA B nopax mMaTtpuubl npu
0bXkure n3aennii HoBoobpasoBaHMIA 3ajaHHONO CoCTaBa.

[N NOBbILWEHNA (PUNKO-MEXAHNYECKMX CBOWCTB YrerpaMToBbIX U3LENNIA
Ob1/10 BbIOPAHO HampaB/ieHe COBEPLLUEHCTBOBAHMSA CBA3YIOLLE YacTn Mexay 3ep-
HaMK HanonHuTeNns (aHTpauuT u rpaduT) nytem cuHTes3a B Hell SIC u/mnm SigNy
NPy HU3KUX TeMnepaTypax. B KauyecTBe MCTOUYHMKA YNbTPAAMUCNEPCHOIO KPeMHe-
3eMa 1CMosib30Ba/IM 30/1b-Te/b CBA3YIOLLEE NN 3/1eMEHTOOPraHNYECKOe BELLLECTBO,
OCHOBHbIM MCTOYHWMKOM Yrnepoga ans cuHte3a SiC SBNANCA KaMeHHOYrO/bHbIiA
nek. IMEHHO KOMMO3UUMA MeK — a/IKOKCUL, KPeMHUS 0becrneynBaeT HU3KOTeMIe-
paTypHsbIin cnHTes B-SiC [5].

Llenbto gaHHOM paboTbl 6bII0 HAX0X/AEHME crocoba 3apallumBaHna nop yrne-
rpaMTOBbLIX MATPUL, CUHTE3MPOBAHHLIMU B MPOLLECCe HU3KOTEMMepaTypHOro 06-
YKUra HoBoO6Pa30BaHUAMM TYrOMIaBKUX COeAMHEHUN, T.K. MOPUCTOCTb MPOMbILLI-
NeHHbIX n3aenunia [6] goctatovHo Bennka (Tabnuua).

KameHHOYro/bHbIin NeK npeacTaBiseT COO0M C/IOXKHYH TEeTepOreHHyH Cuc-
TeMy Kap60- M reTepoumKIMYECKUX COeAVMHEHUN, pa3/IMyatoLLMXCA CTeneHbto
apoMaTU4HOCTW, COCTaBOM, CBOMCTBaMU 1 MOJIEKYNAPHOW CTPYKTYpoil [7].
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Tabnmua
CBOICTBa NPOMbILLIEHHbIX YINEPOANCTbIX OrHEYNOpoB

Mokaszatenu OpY-1 ObY-2 ABrr-0 Abr-1

CopeprkaHue, %

C, He MeHee 85 80 99
3ona, He bonee 0,5
TennonpoBoaHocTb, BT/(M-K), npn 200 °C 9 13 80 120
Mpegen NnpoyHoOCTM Npu cxatum, MlMa 38 42 18 22
OTKpbITas NOPUCTOCTb, %, He 6onee 14 15 26 22
McTrHHasA nopuctocTtb, %, He 6onee 19 19 30 27

B npouecce TepmMo0o6pabOTKM Mekn  06pasytoT  MPOCTPAHCTBEHHO-
CTPYKTYpPVpPOBaHHbIe AMCMePCHble cucTeMbl. COOTHOLLUEHME MEXAY AMCMEepPCHOM
(hasoil 1 aMcnepcHon cpefon onpeaenseT CBOMCTBa Nekos. AucnepcHas gasa on-
pefensieT crnekaroLye CBOWCTBA MEKOB, AMCMNEPCUOHHAA — MacTUYecKue U aare-
3MOHHble CBOMCTBa MeKoB. C MoBbILIEHVMEM KO/IMYECTBA OCTATOUHOrO yrnieposa B
Mekax npu HarpeBaHWy LOCTUraeTCs YBe/IMYEHNEM MIOTHOCTM, NPOYHOCTU U KOp-
PO3VOHHOW CTOMKOCTM MEKOCBSA3aHHbIX MaTepuasioB, YMeHbLUAETCA BbIXO[, NETY-
YMX KOMMOHEHTOB.

Be3HarpeBHbIin CNOCO6 M3rOTOB/IEHNA (DOPMOBOYHBLIX MAacc y/y4llaeT 3K0s0-
rMyeckune yCnoBus NPOU3BOACTBA, HO 3aTPYAHSET PaBHOMEPHOCTL pacnpeseneHuns
MeKa cpeau 3epeH HanosIHUTeNs.

\cnonb3oBaHWe KamMeHHOYro/lbHOro neka, paBHOMEPHO pacnpefenieHHoro ¢
30/1b-TeNlb KOMMO3ULMEN Ha OCHOBE aJIKOKCUAA KPEMHUSA, NMPUBOAUT K BOB/IEUEHMIO
npu TepMoo6paboTKe NPOAYKTOB AECTPYKLMM NeKa B NPoLecchbl kapboHu3aummn u
Kap6maoo6pa3oBaHUsi B KOMMO3NULN.

PU3MKO-XMMUYECKME MPOLLECCHI, NPOUCXOAALLME NpU TepMoobpaboTKe Mneka
M KOMMO3NUNIA NeK — a/IKOKCUL, KPEMHUA UK MeK — reflb HA OCHOBE alkoKcuaa
KpeMHua, n3ydann ¢ nomorbio metogos ATA n POA.

[MpeBpaLLleHns KaMEHHOYTO/IbHOMO MeKa Npu TepMoo6paboTKe NMEKOT C/IOX-
HbliA XapakTep (puc. 1), KOTopble CONPOBOXAAKOTCA HECKOMbKUMU 3K303(hheKTa-
mu. Mpn 150 °C nponcxodnT pacnnasneHune neka, B UHTepsase Temnepatyp 100 —
300 °C npouncxoanT pasfioXkeHne Nneka 1 BblAeNeHne KaHLeporeHHoro 6eHsonupe-
Ha (C,OHy,). C aToil Lenbio ocyLlecTBnseTcs 6e3HarpeBHas TEXHOMNOMNS Mpuro-
TOBNEHMS Macc UM (POpMOBaHME W3AEeNWIA, UCKKYaroWwas pacnnaefieHne neka.
[MpPOAYKTbI pa3oXKeHNa 1 [erasauum rneka BOB/EKatOTCA B NPoLecC Kapomaoobpa-
30BaHNA Mpu 06XKnre N3Aennii B BOCCTaHOBUTE/IbHON cpefe.
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Puc. 1. ATA KpvBble NEKOITUNCUIMKATHBIX CMECE Ha OCHOBE HErMAPOIN30BaHOMO
3TWU/ICUNIMKATA U BOAbI Npy cooTHOLLeHKKM 60/40 (A) n 75/25 (B)

3k3o0TepMmyecknin agdekT npu 320 °C COOTBETCTBYET BOB/IEUEHMIO NETKUX
(hpakuuii neka, y4acTBYHOLMX B peakumsax noanMKoHAeHcauumn, KOTopbiM COOTBET-
CTBYET 3K30TepMuyeckuin adhhekT npu 460 °C. MoBblWeHHas KOHAEHcaUus apo-
MaTMUYeCKMX YrneBoA0pOA0B MPUBOAUT K 06pa3oBaHWMI0 TBEPAOro Ocafka. JK30-
apekTbl npu 550 °C 1 600 °C COOTBETCTBYHOT POCTY MakeTOB apOMaTUYECKUX
KOHAEHCMPOBaHHbIX CeToK [7]. Mpwu 3Tux Temnepartypax obpasyeTcs MOYKOKC.
JHOoTepMUYECKMin addhekT npu TemnepaType 640 °C cOOTBETCTBYET MpoLeccy
MONYKOHAEHCaLMN NMPOAYKTa C OTLLEN/IeHneM BOLOPOAA M 06pa3oBaHMEM KOKCa.
[MpoLecc oKUCNeHUs yrnepoaa HaunmHaeTca TOMbKO Bbie 640 °C U Ha KpWBbLIX
OTA 3aToMy npoLeccy COOTBETCTBYET 3K303(pdekT npn 920 °C.

Mpn pa3paboTKe 6e3HarpeBHON TEXHONOINW YrnerpauToBbIX MaTepunanos, B
nopax KOTopbIX AOMKHbI OblIN CUHTE3MPOBATLCA HaHOPa3MepHbIA B-SIC 1 a-SigNy
COOTBETCTBEHHO MPWU 06XKNre B BOCCTAHOBUTE/IbHON M a30THOIN cpefe, UCMosb30-
Ba/IN MeK, MOAU(ULMPOBaHHbLIA aJIKOKCMAOM KPEMHUS WKW 30/1b-Teflb KOMMO3W-
LMAMM PasIMYHOro COCTaBa.

13BeCTHO [5], 4TO MpOLLECChI, MPOMCXOAALLME B CMECAX MeKa C a/IKOKCUAOM
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KPeMHUS, OMpesenstoTca B OCHOBHOM MpoLeccamu, KOTopble HabnoLaroTes
npwn HarpesaHUn neka (puc. 1).

CUHTe3 6eCKMCOPOAHbIX COeUHEHWI B AaHHON paboTe n3yyanu nytem 06-
XKUra CMecei neka v 3/IEMeHTOOPraHMYeCKoro CoeAMHEHNA KPEMHUA U CMECei
MeKa ¢ 3015MM 3TOr0 BeLecTBa B a30THOM cpefe npu Temnepatype 1450 °C. du-
3MKO-XMMWNYECKIME MPOLIECCHI, MPOUCXOoAsALLMe NPY TeEPMO0OPaboTKe NePBO CMeCH
Ha BO3fyxe, usydyannm Ha fepusatorpade OL-102 M. lNMocne TepmoobpaboTKu
000XOKEHHbIE CMecKn n3ydann metogamm POA 1 netporpadmyeckn. Y CTaHOB/EHO,
4TO NOCNe TepMOOOPAbOTKM Ha BO3A4yXe CMECb MeKa WM 3/1EMEHTOOPraHNYecKoro
BelllecTBa npeAcTaBieHa O-KpUcTobanmtoM. CuUHTE3 GeCKUCIOPOAHbIX COeanHe-
HWIn Habnogancs B MaTpuuax yrinerpaguMToBbiX MaTeprasios ¢ UCMO/b30BaHNEM B
COCTaBax Mneka, MOAU(ULMPOBAHHOIO Kak 3/1EMEHTOOPraHMYeCKNM BELLECTBOM,
TaK M ero 3019Mu, Npu 06XKnre B BOCCTAHOBUTENbHOM cpeae, HaumHas ¢ 1000 °C.
CUHTE3 HMTpUAA KPEMHUS NPOUCXOAWN TONbKO NpW 06XKure o6pasuoB B cpeae
aszoTa. CTPyKTypbl 06pa3L0oB C CMHTE3MPOBaHHLIMX HOBOOOPa30BaHUAMU Kapbuia
N HATPUAA KPeMHUA NpeacTaB/ieHbl Ha PUCYHKax 2 1 3.

';.-' : ; ;__ _:‘_ _Itl_ v e

: : v : y o n NP A
Puc. 2. MMKpocTpyKTypa 06pa3LoB co Puc. 3. MMKpOCTpYyKTypa 06pasLoB co
cBsizkoit ATC-32 (yBenuueHme 640): cBsiskoit ATC-32/80 (yBenuueHue 320):
1 — TepmoaHTpauuT, 2 — rpadumr, 3 — ek, 1 — TepmoaHTpauuT, 2 — rpadumT, 3 — ek,
4 — KpemHuit, 5 — B-SiC, 6 — a -SizNy, 4 — KpemHuit, 5 - B-SiC, 6 — o-SiC,
7 —nopbl 7 —nopbl

Y CTaHOB/IEHO MPerMYLLECTBO MCMO/b30BaHUA 30/1e HU3KOMW BASKOCTU Mepes,
rmaponm3aTtamMmy CTEXMOMETPUYECKON HOPMbI NS CUHTE3a TYroniaBkuX coefuHe-
HWUW B MaTpuuax yrnerpautoBbIX U3LeNnn.

Cnncok nutepatypsbl: 1. Becenosckuit B.C. Yro/bHble U rpaTOBble KOHCTPYKLUMOHHbIE MaTepuasbl.
M:Hayka, 1966. 497c. 2. Poraiind M.W., Yanbix E.®. CnpaBoYHMK MO yrierpagmtoBbiM MaTepuaiam.
., 1974, 450 c. 3. SHUMKNONeansa HeopraHnyeckux mMatepuanos. M.: MnaeHasa pegakumsa YC3., 1977,
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MAPAMETPbI AKYCTUUECKOIO N3NYYEHNA
MPOMBILUIEHHOW FTA3OCTPYVHOW YCTAHOBKMU

JocnifHo BCTaHOBNEHO MapameTpy aKyCTUYHOI eMicCii Npu ra3oCcTpyMUHHOMY MoApibHeHHI ana ogep-
YKaHHA THopmMaL,iT Mpo 3arpy3Ky CTPyMeHiB MaTepianom

Acoustical emission operation factors are experimentally established in gas-jet pounding to provide data
about material jet feeding.

CornacHo TeOpeTUYeCKMM W 3KCMepvMeHTa/IbHbIM WCC/eA0BaHMAM METOA
aKyCTMYeCKOIN 3Mmccrm 06ecneymBaeT BbICOKYH HPOPMATUBHOCTL 18 U3YYeHNS
MPOLLeCCOB TpeLmHoobpa3oBaHus, paspyLleHns n namenbyeHns [1 — 3]. MNMokasa-
TeNn U3MesibY4eHns NPOrHO3MPYHTCA Ha OCHOBE KOMIMIeKca (PYHKUMOHabHBIX U
KOPPEeNAUMOHHBIX CBS3eil MapamMeTpoB M 3aKOHOMEPHOCTEN U3MESIbYeHUA U aKy-
CTMYECKOro M3/lydeHns Npu paspywleHnn. Mpy 3TOM BeAyLLy POib UrparoT 3a-
KOHOMEPHOCTU aKyCTUYECKOM 3MUCCUM Ha CTaAuK 3arpefenibHoro fed)opMmpoBa-
HUSA 1 paspyLleHns. XapakTep akyCTUYeCKOro u3nyyeHus KOHTPOIUpYeTca ume-
HEHMEM CYMMapHOro cuyeta, amnauTyg curHanos (AC) v aKTUBHOCTU aKyCTu4e-
ckoi amuccun (A3). CornacHo OnbITHLIM JaHHbIM [4, 5] nMeeTcs HafexHas Kop-
penaumsa mexay aHepruerr AC 1 pasmepamu 06pasytonxcs TPewmH. VI3BecTHO
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