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OTtpuMaHHS HaATBEPANX KOMIO3UTIB rpynu BL
B cuctemi cBN(Al)—SiB,—WC
B YMOBaX BUCOKUX p, T-nmapaMeTpiB

IIpedcmasneno axademivom HAH Yipainu B.3. Typxesuuem

Jocnidneno npouecu opmysanns xepamo-mampuunux mamepianie y cucmemi ¢cBN(Al)—SiB,—WC sa ymos
sucokux muckie (7,7 I'la) ¢ memnepamypromy inmepsani 1600—2300 °C. Ilokasano, wo 0ns eubpanoi namu
komnosuyii (BL-zpyna) 60 06. % cBN, 5 06. % Al, 25 06. % SiB, ma 10 06. %. WC 6 ycvomy memnepamypHo-
My inmepsani opmyiomucs npaxmuuno desnopucmi nadmeepoi mamepianu iz meepodicmio ne menwe 33 I'Tla ma
mooyaem FOnza 613 I'Tla, wo 00ymosaeno Popmysannsm GUCOKOMIUHOT Kepamiunoi mampuui ax 6 pe3yivmami
PpidKoghasnozo cnikanms 3a yuacmi sk anominiio max i akmuenoi ximiunoi 6zaemodii mempabopuda xpemniro 3 WC.
Excnepumenmanvbio nokasamo, wo npouect KoHCoIoauii Mikponopowxie 0ouirviiuie nposooumu npu memnepamy -
pax ve menwe 1800 °C, a naepie cucmemu suwe 2200 ° C npuseodumn 0o uacmkoeoi epagimusauii cBN ma axmugye
npoyecu 36upanvioi pexpucmanizauii 8 yiromy. 3a danumu XRD- ananisy 6cmanosneno, wo eHaAciiook mepmMiunozo
poskaady mempabopudy kKpemmilo ma nodarvuloi ximiunoi esaemodii is WC ymeopioromvcs 106i Cnoayxu W,B;
ma WSi,, a BUXTOHUTL ATIOMIHITL OKUCHIOEMbCS 00 a-A1203 no36aeasouU cucmemy 6i0 Hadiuwxie xucnio. Bei nosi
CROYKU YMBOPEHi 8 NPOUECE PeaKruiiinoz0 CRiKauHs NPeocmasieni MiKpOKPUCIAIUHUMU (HOPMAMU 13 POSMIPOM
He Oinvue 1—3 MKM, AKI PO3MAULOBANT 8 MINCIEPEHHOMY NPOCIOPI OCHOBHOT MAMPUY, WO cNPUsc 000amKo6omy
s6ivweno meepdocmi ma mpiwurnocmitikocmi. Odepacani nadmeepoi Kepamivmi NAACMUNU MONCYMb GUKOPUC-
mogysamucs npu mouinui sazapmosanux (0o 60 HRC) ma sucoxoiezosanux (6 momy vucii itkoneaeesux cmaiei)
30 YMOB BUCOKUX MEMNEPaAmyp 6 00AACE PI3aHH.

Kantouoei crosa: sucoxi mucku, cBN, naomeepdi mamepianu, 6opudu kpemuiio, pixcyua xepamixa.

Ky6iunuit mitpuzx 60py (cBN) Bke TpuBaimii 4ac BUKOPUCTOBYETHCS SIK OCHOBA HAJATBEPANX
KOMTIO3UIIIHHUX MaTepiaiiB iHCTpPyMeHTaabHOTO TpusHadeHHs [1, 2]. OxHolo i3 TOJI0BHUX HOTO
nepesar € Bucoka TepzicTb (70 60 I'lla), a Takox, B TOPIBHAHHI i3 aIMA3HUMM KOMITO3UTAMH,
3HaYyHa XiMiYyHa IHEPTHICTH 110 BIJHOIIEHHIO [0 KOMIIOHEHTIB HaraThbOX MapoK CTaJieii, o poOUTh
1ioro iHHUM pizaabHUM MaTepiasoM [3]. CrnikanHga KoMIIO3UTiB Ha ocHOBI ¢BN 3a3zBuyaii mmpo-
BOZISATH B yMOBax BUcOKUX THCKiB 4—8 I'Tla Ta remmepatyp 1400—2200 °C i3 akTuBytouYnMHU 710-
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GaBkamu [4]. I3 ycminmHo oTpuMaHiX KOMEPIIHHO A0CTYTHUX HaaTBepanx ¢ BN-marepianis iz
Bigsnaunt komno3utn i3 cucrem: cBN—Al ¢BN—TiC (TiCN), cBN—Si;N, [5—8]. Oxunwm 3
rOJIOBHUX YMHHUKIB, SIKi1 BIJIMBAIOTH HA JJOBTOBIUYHICTh CBN-BMiCHUX iHCTPYMEHTIB, € XiMIUHU
3HOC PIsKY90i KPOMKH, SIKHiT TIOCUIIOETHCS 111/ 9aC BUCOKOMIBUAKICHOT 00poOku. Tak Bimomo,
[0 B KOHTAKTHIN 30HI IHCTPyMEHT—00OPOOIIOBAaHUIT MaTepias PO3BUBAIOTHCS TEMIEPATYPU 10
1000—1100 °C, gki akTUBYIOTH XiMiUHi IIPOTIECH, 3HMUKYTIOTH MII[HICTh MaTepialy 3aTOTOBKU 1 TUM
caMuM 301/1bIIyIOTh Horo miacTudHicTsb [9]. OaHUM i3 1IAXiB BUPIIIEHHS TPOOIeMU XiMiYHOTO
3Hocy ¢cBN-BMiCcHUX IHCTPYMEHTIB € YacTKOBa 3aMiHa KyOiuHOTO HiTpuay 60py Ha GijIbi iHEpTHI
(110 BitHOTIIEHHTO /10 06POOTIOBATBHUX cTasieil) KommoueHTH. Cepe/ HalGiIbII EPCIIEKTUBHUX €
TYTOILIaBKi KapOizu, Gopu/n i HiTpuam p- Ta d-ejeMenTiB. Tak, y BUMIAKy BUKOPUCTAHHS Pi3asib-
HOrO iHCTpyMeHTY Ha ocHOBi ¢BN Haiikpaliy 3HOCOCTIHKICTh Ta TPUBAIICTh CIYKOUM B yMOBaX
BUCOKOIIBUIKICHOTO TouiHHs Inconel 718 memoncTpyioTh 3pasku i3 BMictom ¢BN Bix 45 10 60 %
(rpyna BL ) 3 kepamiunumu 38’ s3kamu Ti (C,N) a6o TiN [10]. JTabopaTopHi BUIIpoOYyBaHHS T10-
KasaJiu, 1o miasuinentst BMicty ¢cBN B piskyuux miactunax Big 65 10 < 80 % Ta BUKOpHCTaHHS
yrictux Metasis (Ti, Al) B SKOCTI 3B’ I3K1 IIPU3BOANTD 10 3HUKEHHSI TEPMIHY CJIyKOU iIHCTpyMEH-
Ty 39,6 110 2 XB B cepenrbomy [11]. B Toii ske yac BUKOpUCTaHHS TEPMOCTIHKIX GOPHUIiB Ta KapOi-
miB [12] sk cKJIa10BOI KepaMO-MaTPUIHUX MaTepiasiB € JOCUTh MPUBAOJIUBUM JIJISI CTBOPEHHS
PIKYYOro iHCTPYMEHTY MiIBUIIIEHOI 3HOCOCTIHKOCTI, 0COOJIUBO B yMOBAX BUCOKOIIBUKICHOTO TO-
YiHHSI JIETOBAaHUX CTaJIel.

B nmawiit po6oti po3riisiiaioThest poriecu (hopMyBaHHST Ta BJIACTUBOCTI HAATBEPANX KOMITO3H-
niitnux Marepianis rpynu BL i3 Bmictom ¢BN 60 06. %, orpumanux B cuctemi cBN(Al)—SiB,—
WC B yMOBax BUCOKHUX THCKIB Ta TEMIIEPATYDP.

ExcnepumenTtn mpoBesieHo Ha pecoBiit yctanosii Mapku /1O 044 B amapati BUCOKOTO TUCKY
Ty “ropoin-30” Ha aitouomy obmagnanui B IHM im. B.M. Bakynss HAH Ykpainu. B stkocti Bu-
XiJTHUX KOMIIOHEHTIB BUKOPUCTAHO Mikporopomiku HiTpuay 6opy ¢cBN (Bupobuurrsa Element
Six 3 poamipom yactiHok 1—10 Mxm) i 6Gopuny kpemniio SiB, (Bupo6uunrsa ABCR), myapa asmo-
minio Al (Bupobuunrea ABCR) ta mopomok WC i3 posmipom 3epen 1—5 mrMm. Buxignuii 6opug
KpeMHito 6yJ10 moapibHEHO 3 BUKOPUCTaHHAM TutaHetapHoro mumHa Fritsch (Pulverisette 6 classic
line) no cepexrboro poamipy yacturok 1,8 M. Kysibku Ta ctakauu miaHeTapHOTO MJIHHA OYJI0
BuroToBeHo i3 TBepzoro ciiasy BK15 (WC—Co). MeTomoM MOKPOTO 3MilllyBaHHSI B CEPEIOBUIIL
isonpomnmIoBOro cMpTy roTyBasacs romorenna muxra cBN:Al, B siky BBomm mikponoponiku SiB,
ta WC i3 mojiasibI1ioro roMoreHisaiti€to Bei€i cymitii npotarom 3 roz. CriiBBiZIHOINEHHST KOMITOHEH-

1iB ¢cBN:AL:SiB,: WC 6ymno 60:5:25:10 06. %
BifimoBiHO. Be3nocepeHbo nepe CrikaHHIM 1
MTOPOIITKOBA MTUXTA Tiji/laBaacs Bimaay y Ba- ?
Kyymi (p — 107" MM.PT.CT.) JIJII BUJIAJICHHS 3a-
JIUTIIKIB OPTaHiYHOTO PO3YMHHUKA, BOAU Ta

EEEEEwEEEE
>

a71copOOBAHOTO KUCHIO TOBITps. IlonepeaHbo tL4H Mo
1T]
Puc. 1. CrporieHa cxemMa KOMipKH BHCOKOTO THUCKY.
a: 1 — TOpIeBi TOKOMIABOAN; 2 — AUCK i3 TPOodimiTY;
3 — KoHTeltHep i3 TpaBepTuHy; 4 — rpaditoBuil Ha-
rpiBHMK; Mo-Monmi6aeHOBI AncKy; 6: 3araabHUN BU- = ]
IJISA]] OTPUMAaHOI KepaMiuHOi IIJIaCTUHH a 6
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Puc. 2. Pesynsratu peHTreHO-(a30BOTO aHATI3y KOMIO3UTY, OTPUMa-
Horo nipu temrepatypi 2000 °C

cKoMITakToBaHa /10 mopuctocti 30 % B cTasbHUX TIpec-(hopMax 3arOTOBKY PO3MIIIyBaIu B TPYO-
yaToMy rpadiTOBOMY HaTrpiBHUKY B IIEHTPAJIbHII YaCTUHI KOMipKU BUCOKOTO TUCKY (puc. 1, a).

[Micsst crBopennst Bucokoro Tucky (7,7 I'lla) miasxom nponyckanHst eJIEKTPUYHOTO CTPyMY
yepe3 rpadiTOBUI HATPIBHUK TTPOTATOM 1 XB IPOBEJIEHO CITIKAHHS KOMIIO3UIIHHOTO MaTepiany B
temiiepatypaomy intepsaii 1600—2300 °C. B pesysbsraTi 6ysim ofepskaHi KepaMivHi MJIaCTUHU
MTPaBUJIBHOI reOMeTpUUYHO1 (POPMU, SIKI B MOAATBIIOMY IiIaBAINCA TLIi(YBaHHIO aiMa3HUMHU
KPYTraMH [0 OMIOPHUX 1 GOKOBIH TTOBEPXHSIX JIJIST TOCATHEHHST TUTTOPO3MIpiB d=9,52 MM, h= 3,18 mm
(puc. 1, 6) Bignosiauo o crangapry ISO 1832—2017 na pisanbhi miaactuan — RNGN 090300T.

DazoBwuii CKJI/l BUXiHOI CYyMillli Ta ClieueHUX KOMITO3UTIB BU3HAYAJIH 32 IU(paKTOrpaMaMi,
OTPUMAHNMHU B IncKpeTHOMY pesknmi Ha anapati [POH-3M (BumpominioBanns CuKoa, kyToBuit
inTepBas 3itomku 20—100°, mar ckanysanus 0,05°, ekcro3uilist B KoxHiil Touri 3 ¢). 3HOMKY
3MificHIOBaM 3 00epPTaHHIM 3pa3Ka y TUIOMINHI 3aKPITIEHHST KIOBETH 3 JOCJII/KYBaHOIO PEYOBH-
Hoto. [lepBuHHY 0OPOOKY PEHTTEHIBCHKUX AUMPPAKIIHHUX JaHUX MTPOBOIUIN METOIOM MOBHO-
npodinbHoTO anamisy. /s akicHoro ¢a3oBoro aHami3y Ta yTOUHEHHS TTapaMeTpiB KPUCTATITHIX
rpaTok ilenTu(ikoBanuX (ha3 BUKOPUCTOBYBAJIN OPUTIHAJIBHUI TTPOTPAMHUM TTaKeT, SKUH BKJIIO-
qae 710 cebe TOBHMI KOMILIEKC Mpotieayp PiTBesbaa (OKJIAIHO 3 METOAUKOIO PEHTIEHIBCHKUX
JIOCJTIIZKEHDb MOKHA O3HAHOMUTHCS Ha €JIEKTPOHHOMY pecypci www.x-ray.univ.kiev.ua).

3a TaHUMHU PEHTTeHiBCHKOTO (haz0BOTO aHai3y (puc. 2) ha3oBUil CKJIAT KOMIO3UTIB CHCTEMU
cBN(Al)—SiB,—WC npakTnyno He 3a1eunTh Bijl Temnepatypu crikants. OcHOBHOIO (a3oBoI0
CKJIAJIOBOIO YCiX JIOCI/KEHUX KOMITO3UTIB € KyOiuHMil HiTpua OOpY, Mepiol rpaTKU SIKOTO Ba-
piIOETBCS B 3aI€KHOCTI Bijf yMOB crikanHs. Pomboenpuunnii 6opun kpemuito SiB, mpu Bucoknx
TeMIlepaTypax PO3KJIaJaEThCs i IPK oro B3aeMoil i3 kapbizom Bosbdpamy WC yTBOPIOIOTHCS
1Bi hasn, a came rexcaroHanbhuit 6opun Boabdpamy W,B. i3 a = 0,2993(2) um, ¢ = 1,395(1) um
(smiteparypHi gani a = 0,2983 um, ¢ = 1,388 Hm) Ta TeTparoHaabHUi cutinua Boabppamy WSi,
i3a=0,3208(1) um, ¢ = 0,7841(3) um (aiteparypsi gani a = 0,3211 um, ¢ = 0,7829 um). Hapmm-
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“rcTeMa

BN(Al)-—-SiB,—WC
)77 a

560 — 1600:— 2300 :C
S 540 [t

2414 520
1400 1600 1800 2000 2200 1600 1800 2000 2200
Temmepatypa crikanus, “C
a 0

Puc. 4. 3anexnocri minbHocTi (a) Ta Moayst IOHTa (6) B TeMiepaTypu CIiiKaHHs

3aJjexkHiCTh 1esIKNX (Pi3UKO-TeXHIYHUX XapaKTePUCTUK
OTPUMaHUX MaTepiajiB BiJl TEMIePaTypH iX CIiKaHHSA

T oC Mopnyab FOwra, I“ycnzl};a, [opucricts, Tsepuaicts, TpiHII/IHOCTiI‘/JIK}(/)él‘b
’ I'Tla r/cM % HV50 Ko MIla-m

1600 576 3,27 0,1 22,5 4,2

1800 602 3,30 0,1 29,3 5,7

2000 613 3,31 0,1 33,4 7,5

2300 383 3,29 0,1 30,1 6,9

oK GOpy Ta BYIJIEIO, sIKi YTBOPHUJINCS BHACIIOK XIMIYHUX Peakiliil PO3KJaLy Ta 3aMillleHHs,
JIOKAJII30BaHI B MIK3€PEHHOMY MPOCTOPI Y BUTJISA/I HEBEJMKUX MIKDOHHUX CKYITYEHb CIIOJYK
cuctemu B—C. AmoMiHiif, SKril BBOAWBCS B HEBEJIUKIN KiJTbKOCTI B BUXIIHY TTUXTY 3 METOIO 3B 51-
3YBaHHS 3aJUINIKOBOTO KUCHIO, OKUCHIOETHCS 3 YTBOPEHHIM OKCHU/LY a—AlQOSy TUM CaMUM 3aIio-
6iratouy OKMCHEHHIO 1HIIMX KOMIIOHEHTIB. 3arajioM, OTPUMaHUil MaTepias IpecTaBisie co00I0
KepaMO-MaTPUYHUI KOMITO3UT, SIKMI CKIafa€eThbes i3 3eped ¢BN, Mixk sskmMu 3ocepeikeri gasu
W,B. ta WSi,, a B MixK3epeHHOMY IIPOCTOPi 3HAXOAUTHCA He3HaYHA KiJTbKICTh CIIOJTYK CUCTEMU
B—C ta a-Al,O,. Ha puc. 3 naBesieHo eJeKTpOHHOMIKPOCKOTIiUHe 300paKeHHs KepaMo-MaT-
puYHOro Marepiaiy, orpuManoro npu temmepatypi 2000 °C 3 xapakTepHOIO OZHOPiAHOI 6e3-
MTOPUCTOIO CTPYKTYPOIO.
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3aJIeKHICTh TYCTHHU OTPUMAHOI KePaMiK! BiJl TeMTIepaTypH cilikaHHs (puc. 4, @) ofep;KaHo
MIJISIXOM Ti/[POCTaTUYHOIO 3BasKyBaHHS Y BOJ/II Ta BUSHAUEHHSAM IIPSIMUX TEOMETPUYHUX PO3MIPiB
IJTACTHH 3a J0IOMOTOI0 MiKpoMeTpa. BusHnauenns npyskHix mozyJeit (moxyab IOHra, puc. 4, 6)
MIPOBEJIEHO 32 JIOTIOMOTOI0 YJIBTPA3BYKOBUX JIOCJII/IPKEHb TTPU KIMHATHIHN TeMIlepaTypi NIJISIXOM BU-
Mipy HIBUKOCTI MO30BXKHIX Ta MOMEPEYHUX YJIBTPA3BYKOBUX XBUJIb. [3 anux puc. 4, a ta 4, 6
BU/IHO, IO IILIBHICTD, 9K i Moayib KOHra, nigABUILYIOThCS i3 30iAbIIEHHSIM TEMIIEPATYPU CIIi-
KaHHs Ta J0csaraioTh cBoro Makcumyma 1pu ~2000 °C. Came npu 1iiii TemepaTypi BigbyBaeTbcst
ocTtaTouHe (HOPMYBAHHS IIJIbHOI CTPYKTYPH, a XIMIUHI MTPOTIECH, STKi MAIOTh MicCIle IIPU CITIKaHHS,
MIPOXO/IATH TOBHOIO Mipoto. [lomasbie migBUIIEHHST TeMIepaTypy CIiKaHHS aKTUBYE MPOIECH
Bifmasy medexTiB, peKpuCTaTi3alliifHi TPOIecH Ta TPU3BOAUTD JI0 YaCTKOBOI “Tpaditusaitii” hasm
c¢BN, mo HeratuBHO BI/IMBaEe Ha (Hi3UKO-TEXHIUHI Ta eKCILIyaTalliliHi XapaKTePUCTUKU JTaHUX
HaATBEPAUX MaTepiaiiB. 3arajbHi XapaKTePUCTUKK PIsKYUMX TJIACTUH HaBeIE€HO B TaOJIUII, 3
SIKOI BWJIHO, 10 Martepianu, orpuMani npu temmeparypax 1800—2000 °C, xapaktepusyoTbcs
HalBUAIMMY (hi3MKO-TeXHIYHIMHE ITOKa3HIKaMU i MOKYTh OyTH peKOMEHIOBaHi SIK PisKydi T1ac-
TUHU IHCTPYMEHTATbHOTO MPU3HAYEHHS.

Taxkum 9uHOM, PO3TJISAAAIOYH TIPOIECU CITIKAHHS KEPAaMO-MAaTPUYHUX KOMITO3UTIB B CUCTEMI
¢BN(Al)—SiB,—WC, MosxHa 3po0TH HACTYIIHi BUCHOBKH: B yCbOMY TeMIIEPaTyPHOMY Jliana3oHi
BiztOyBa€eThCst (hOPMYBAHHSI BUCOKOMIITHUX, GE3MOPUCTHX HAATBEPAUX MATEpiajiB 3 BUCOKUMU
(hisuKo-MexaHIYHUMU XapakTepucTukamu. B pesymbrari Tepmiunoro poskaany SiB, Ta Ximiunoi
B3aeMo/ii KoMoHeHTIB 3 WC 3MiHI0EThCS BUXiHUN (ha30BUH CKIa/l 3 YTBOPEHHAM HOBUX CITO-
nyk W,B; Ta WSi,, crexiomerpuuni sammmikn 60py Ta BYIJIEIIO yTBOPIOIOTh CTIOTYKH CHCTeMH
B—C, a amowmiHiii, IOT/IMHAIOYN 3aTUITKOBUI KHCEHb B CHCTeMi, lepeTBoproeThes Ha o-Al,O,.
BpaxoBytoun Toit (hakxT, 10 CIOJYKH, SIKi BXOAATh /10 CKJIAJy OTPUMAHOTO KEPAMO-MATPUYHOTO
KOMITO3HUTY, a came GOPHJL Ta CUITIIINJL BOJIb(hPaMy, a TAKOK OKCHI ATIOMIHI0, € MaTepialaMu CTiii-
KUMHU JI0 OKUCHEHHS, JlaHa Kepamika rpynu BL (i3 Bmictom ¢BN 60 006. %) Moke OyTH peKoMeH-
J0BaHa i1 00POOKY TOUIHHSAM BUCOKOJIETOBAHUX CTAJIEl 32 YMOB BUCOKOI TeMIIepaTypu B obJ1ac-
Ti pi3aHHA.

Hocnioncenns suxonano 6 pamxax European Union’s Horizon 2020 Research and Innovation
Programme npoexm Flintstone2020 (epanm Ne 689279) ma Visby Scholarship eio Swedish Institute
(epanm Ne 02757,/2016).
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INOJIYUEHUE CBEPXTBEPABIX KOMIIO3UTOB I'PYIIIIHI BL
B CUCTEME ¢BN(Al)—SiB,—WC B YCJIOBUAX BbICOKHX p, T-ITAPAMETPOB

Usyuensi nporiecchl (popMUpPOBaHMS KepaMo-MaTpUUYHbIX MaTepuasos B cucreme cBN(AI)—SiB,—WC B yciio-
BUSIX BbICOKUX naBiennii (7,7 ['Tla) B temmeparyprom nutepsaie 1600—2300 °C. TTokazano, 4To /15T BRIOPAHHOI
namu kommnosuruu (BL-rpynmna) 60 06. % ¢BN, 5 06. % Al, 25 06. % SiB, n 10 06. % WC Bo Bcém Temmepatyp-
HOM WHTepBase GOPMUPYIOTCS TPAKTUIECKH OE3MOPUCThIE CBEPXTBEP/BIE MATEPUATBI C TBEPAOCTHIO HE MEHeE
33 I'lla u moxysiem FOwnra 613 I'Tla, uto 06ycioBaeHO (GOPMUPOBAHUEM BBICOKOIIPOUHOI KEPAMUYECKOW MaTPHUIIBI
KaK B pe3yJIbTaTte JKUAK0(hA3HOTO CTIEKAHN € yIacTHeM aTIOMIUHUS TaK M aKTHBHOTO XMMUYECKOTO B3aNMO/eHiCT-
Bust Terpabopuia kpemuusi ¢ WC. DKcrnepuMeHTaIbHO TIOKa3aHo, 4To TIPOIECChl KOHCOIMAAIIMNA MUKPOIIOPOIII-
KOB 11eJ1eco00pa3Ho MPOBOAKTD MPK TeMieparypax He Meree 1800 °C, a ncrosib3oBatie HarpeBa CUCTEMbI BBIIIE
2200 °C npuBoauT K usauiiHei rpadpurnsaiuu cBN u cobuparenbHoiil pekpucraininsainuu B ieaom. 1o naH-
HBIM XRD-aHan3a yCTaHOBIEHO, UTO B PE3yJIBTaTe TEPMUUECKOTO PA3TOKEHUS TETPAOOPUIa KPEMHUS 1 TajTb-
Heiimeit xuMnueckoii peakiinu ¢ WC 06pasyroTcst HOBble COeIMHEHMUsI W,B. u WSi,, a nucxoanbtii amomummii
okmcsercs 10 o-Al,O, m36aBissa TeM caMbIM cHCTeMy 0T H30bITKa Kicioposia. Bee noBbie coenmnenis 06paso-
BaHHBIE B IIPOIECCE TTONYUEHHS KEPAMUKH, IPEACTABIEHBI MUKPOKPUCTAIIMTHBIMU (hopMaMK pasMepoM He 6o-
see 1—3 MKM, KOTOpPbIE PACTIONOKEHBI B MEK3EPEHHOM TTPOCTPAHCTBE OCHOBHON MAaTPHIIBI, YTO CIIOCOOCTBYET
JIOTIOJTHUTESTbHOMY YBEJTMUYEHUIO TBEPAOCTUA M TpelnHOCTONKOoCTH. [ToydyernHble cBepXTBEP/Ible KepaMUUeCcKue
TJIACTUHBI MOTYT UCTIOJBb30BAThCS TpU ToUeHnH 3akanénnbixX (10 60 HRC) u BeicokoIermpoBalHbIX (B TOM YHC-
Jie THKOHEJIEEBBIX cTasieil) B yCJIOBHUAX PasBUTHS MOBBIIIEHHBIX TEMIIEPATyp B 00JIaCTH PE3aHMUsl.

Kmouesoie crrosa: svicoxue dasnenus, cBN, ceepxmeépdvie mamepuavt, 60puovl KpemHust, Percyuyas Kepamuxa.
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OBTAINING SUPERHARD COMPOSITES OF THE BL GROUP IN THE ¢BN(Al)—SiB,—WC
SYSTEM UNDER HIGH PRESSURE AND HIGH TEMPERATURE CONDITIONS

The processes of formation of ceramic-matrix materials in the cBN(AI)-SiB,-WC system under high pressure
conditions (7.7 GPa) in the temperature range of 1600-2300 °C are studied. It is shown that, for the composition
chosen by us (BL group), 60 % vol. cBN, 5 % vol. Al, 25 % vol. SiB, and 10 % vol. WC, non-porous superhard
materials are virtually formed in the entire temperature range with hardness of no less than 33 GPa and Young’s
modulus of 613 GPa, which is attributable to the formation of a high-strength ceramic matrix both as a result of
the liquid-phase sintering using aluminium and of an active chemical interaction of silicon tetraboride with WC.
It is demonstrated by experiments that the micropowder consolidation process should be carried out at tempera-
tures of no less than 1800 °C. The heating of the system above 2200 °C leads to the excessive ¢BN graphitization
and accumulative recrystallization in general. According to the XRD analysis, it was established that, as a result
of the thermal decomposition of silicon tetraboride and further chemical reaction with WC, new compounds are
formed: W,B. and WSi,, and the original aluminum is oxidized to a-Al,O,, thereby relieving the system of excess
oxygen. All new compounds formed in the course of producing the ceramics are represented by microcrystalline
forms, not exceeding 1—3 pm in size, that are arranged in the intergranular space of the core matrix, which con-
tributes to an additional increase in hardness and fracture resistance. The obtained superhard ceramic plates
can be used for turning tempered (up to 60 HRC) and high-alloyed (including inconel) steel at rising tempera-
tures in the cutting area.
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