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Hasedeno ocnoeni cnocobu ompumanus KOMRO3UYIUHUX Mamepianié Ha OCHOSI aiMasy npu
npocoyyeanti ix Kpemuiem. Pozenanymo bazamo cghep 3acmocy8anus KOMHOZUYILIHO2O0 AAMAZHO20
mamepiany 3a808Ku 1020 YHIKAIbHUM MEXAHIUHUM 61ACMUBOCTIAM.
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MiYyHiCmb, MepMOCMIUKICMb.

Ha cyudacHOoMy erami poO3BUTKY HPOMHCIOBOCTI ICHYe HEOOXiHICTh CTBOPEHHS Ta
MOJIANIBIIIONO 3aCTOCYBAHHS MaTepialliB MiJBUILEHOI MITHOCTI, TEPMOCTIMKOCTI Ta 3HOCOCTIHKOCTI.
[uM BHMOTaM BIAMOBINAIOTH MOJIKPUCTANIYHI KOMIIO3HIIMHI MaTepiaid Ha OCHOBI alMasy, sKi
Oynu cTtBOpeHi Ime Ha Mexi 60—70X pOKIB MHUHYJIOTO CTOJITTS Ta CTAHOBIATH OCHOBY rainysi
BUPOOHMIITBA HAATBEPAMX MOJIKPUCTATIYHUX MaTepiajiB 1HCTPYMEHTAJIbHOIO MpPHU3HAUCHHS,
BiloMuX Ha cBiToBOMY puHKY sik PCD [1]. IlepeniyeHi XapakTepUCTUKU 3a3HAUYEHUX MarepiaiiB
NpPUIATHI A 3aCTOCYBAaHHS iX IPU BUTOTOBIICHHI MOPOJOPYHHIBHOTO, OypOBOrO Ta pPi3ajbHOTO
IHCTpYMEHTIB, npu OypiHHI HaTOBUX Ta ra30BUX CBEPIJIOBHH, PYHHYBaHHI MIIHHUX TiPCBKHX
nopiz, y MamuHOOyayBaHHI, JepeBOOOPOOHIM Ta IHIIMX ramy3sx HOpoMuciaoBocTi. [linBuiieHHs
yBard J10 aJMa3HOro MOJIIKPUCTATIYHOTO KOMIIO3UIIMHOTO MaTepiany, sIKUi € IHCTpYMEHTaIbHUM,
3YMOBJIEHO THM, L0 aJIMa3HUH MaTepiall 3aCTOCOBYIOTh Y JIE30BOMY IHCTPYMEHTI JJIsi MEXaHIYHOTO
00poOJIeHHSI KOJIbOPOBUX METaliB Ta CIUIaBIB Ha X OCHOBi, a TaK0X Ba)XKOOOPOOIIOBaHUX
MaTepiaiiB. XapakTepHOI OCOOJHUBICTIO 3a3HAUEHUX MaTepialliB MOPIBHSHO 3 KOMIIO3UTaMH, IO
MICTATh OKpEeMI ajMa3Hi KpUCTAIM B METAJIIuHIM ab0 KepaMidHii MaTpHlli, € iICHyBaHHS KOPCTKOTO
KapKacy i3 3epeH ajiMa3y, 110 3pociucs [2].

Takum uyuHOM 1pu (POpMYyBaHHI MOJIKPUCTATIYHOT CTPYKTYpH Ha OCHOBI ainmaszy i3
CYLUIBHUM KapKacoM 13 aJiMa3HUX YACTHMHOK MEpIIMM MpouecoM € (OpMYyBaHHS 3B’S3KY
anmasz-anMas. [Ipu 11boMy OCHOBHY POJIb BiAIrpae IiacTU4Ha Aedopmallis aaMa3HUX YaCTUHOK IiJ
BIUITMBOM BHCOKOTo THCKY. [1i] yac 3MouyBaHHs alIMa3HOTO KapKacy, HallPUKJIAJd, KPEMHIEM, SIKUN
NOTparvisie B MDK3EPEHHI NMPOMDKKH 3 MPOCOYYIOUOro IIapy, II0 BHKOHYE B LIbOMY pa3i poJib
TEXHOJIOTTYHOTO CEpeIOBHUINA, B3AEMOJIIOThH ajIMa3 Ta KPeMHIl, y pe3yabTaTi 4oro B MDK3EpEHHHUX
IpOMDKKax popMyeTbes KapOiJ KpeMHi0. Y TBOPEHHS JOJaTKOBOTO 3B'3Ky ajiMa3-KapOia KpeMHI0
MIABUIIYE 3arajibHy MIIIHICTh Ta TEPMOCTIHKICTD MOMIKPUCTAIIYHOTO MaTepiany [3].

ITin yac crikaHHS MIKPOIOPOILKIB aaMazy 3a HasBHOCTI piakoi ¢gas3u (Co, Si Ta iH.) 3riIHO 3
MIPAKTUKOIO CIIKAHHS KpUBa YIIUTbHEHHs MOPOIIKY Ma€ YOTHPH CTaJil: VIIUTbHEHHS XOJIOAHE, PiKe,
PO3YMHEHHS-0CaKEeHHs, TBepaodasHe crikaHHs. Ilepmia crajis mojsrae B yIIUIbHEHHI KOMIIO3UTY
32 paxyHOK CTHCKaHHA IIUXTH Oe3 Temmeparypu. [Ipu 30UTbIIIEHHI THCKY MOPOIIKHA IHTEHCHUBHO
nonpiOHIO0TECS. Pinka ¢aza 3a0e3mneuye B3aeMOIepeMillleHHs] TBEPIUX YACTOK - TOPU Ta Kamiisipu
3allOBHIOIOTHCSI PEYOBUHOIO — B1IOYBA€THCS OCAPKEHHA. PO3unHEHHSA-0CaKyBaHHS BIITBOPIOETHCS B
cucTeMax, Jie TBepAa (paza JOCTaTHbO PO3UMHIOETHCS B piikiid. MexaHi3M NpoLEcy 3yMOBIIIOETbCS
30UTBLIEHHSIM PO3MIPY 3€pEeH BHACHIAOK PO3UMHEHHS IPIOHMX YAaCTOK y PIAUHI Ta MOJAIBIIOrO
OCa/PKEHHS pPEYOBUHHU Ha BEIMKUX yacTKax. PeuoBuHa TBep0i a3y mepeMillyeThbes Bifi KOHTAKTHUX
TOYOK Ha BUIbHY IOBEPXHIO, BIACTaHI MDK LEHTPAMH YacTOK 3MEHIIYIOThCS — BIiIOYBAETHCS
ocapkeHHs. [Ipu Ge3nocepeHLOMY KOHTAKTI MK TBEPJIMMHU YacTKamMH Oe3 MpoIIapKy piakoi dazu
TBEP/Ii YaCTKH 3pOCcTaroThesl. BogHOUac 3pocTaroTh YacTUHKY anMasy (TBepaodasHe crikaHHs) [1].
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CriikaHHSI IOPOIIKIB alMa3y 3a3BHYaii 3/IIHICHIOETHCS B 00JIACTI TEPMOAMHAMIYHOT CTaOLTBHOCTI
anMasy 3rigHo 3 (a3oBUMH aiarpaMamu, ripu Tucky 4-9 I'Tla i remneparypi 1500-2200 K.

[IpoananizyeMo AOCHIKEHHS LIOZ0 MaTepiayliB Ha OCHOBI aliMa3zy Ta KapOigy KpeMHiIo 3
YHIKaJbHUMH XapaKTepUCTUKAMU - TEPMOCTAOUIBHICTIO Ta 3HOCTIMKICTIO, fKI OTpPUMaHO MpHU
MIPOCOYYBaHHI KPEMHIEM aIIMa3HOTO MOPOIIKY.

[epmni naHi Mpo BUTOTOBJIEHHS BUPOOIB 13 MOMIKPUCTATIYHOTO aJIMa30MICTKOTO Marepiaity
omybmnikoBano B 1978 p. [4]. Lli mani HanexxaTh J0 MOPOIIKOBOI METANyprii, 30KpemMa CrocoOiB
BUTOTOBJIEHHS BUPOOIB 13 MOJIIKPUCTAIIYHOTO aJIMa30BMICHOTO Martepiaiy, KM 3aCTOCOBYIOTh IPH
MeXaHIYHOMY 00poOpoOIIOBaHHI TBEPIUX Ta KPUXKHX PEUOBHMH THUITY CKJIA, KEpaMiKH, a TaAKOX JUIs
OypiHHS TIpCbKMX TOpiA, MpaBku Ta iH. Crocid BUTOTOBJIEHHS BHPOOIB 13 MOJIKPUCTAIIYHOTO
aJIMa30BMICHOTO Martepialy MOJsrae B TOMY, IO JWUCK 13 KPEMHIIO PO3MILIIOIOTh Y LIUPKOHIEBY
TpyOKy, aJMa3HMH TMOpOIIOK - Ha JUCK 13 KpeMHito. 3i0paHi JeTaii 3aHypIOIOTh Yy IOPOIIOK
reKCaroHaJIbHOTO HITpUAY Oopa Ta MpecyroTh NP KIMHATHIN TeMIiepaTypi B pecc-hopMmi pH TUCKY
560 MIla. CnpecoBaHi jaeTajli BCTAHOBIIOIOTh Y TpadiroBy mpecopmy Ta iHAyKUidHy mid. [lami
npukiagaoTs Tuck 35 Mlla ta HarpiBarote 10 Temmneparypu 1770 K Ta 3aiiCHIOIOT TPOCOYYBaHHS
anMa3siB. [Ipu 1iboMy HEJJOTIKOM 3a3HAYEHOTO CIOCO0Y € HU3bKa 3HOCOCTIMKICTh OTpUMaHUX BUPOOIB.
BuHUKHEHHS 3a3HAUEHOTO HENOJIKY MOB'A3aHO 3 YTBOPEHHSM KapOily KpEeMHII0 B 30HI HaBKOJIO
arMaszy, a TakoX 13 TpadiTH3aliero alMa3iB Ta B3aEMOJIEI0 alMa3iB 13 MPOCOYYIOUUM MaTepialloM.
3riiHo 13 3a3Ha4eHUM crocoOoM 0e3 amapaTypd BHCOKOT'O THUCKY (a caMe MpH JIOBOJII HU3BKOMY
TUCKY - 560 MIla) oTpumanu aama3zHUi KOMIIO3ULIHHINA TOTIKPUCTANIYHUIN MaTepia.

MoxMBe OTPUMaHHS AJIMa3HOTO KOMIO3MIIMHOTO —Marepiany JIOCTaTHBO ~ BHCOKOT
3HOCOCTIMKOCTI 3rigHo 31 criocodom onepxkanHs PCD mpu tucky 3,5-5,5 I'Tl, temneparypi 1530-
1670 K, ta BurpumyBanHi BpoBxoBk 2—10 xB [5]. IIpu 3acrocyBaHHI LIOTO CHOCOOY BUIOBJICHHS
BUX1Jl SKICHUX BHpOOIB HM3bKHH — 110 60%. Lle 3ymMOBIEHO THM, IO MPH BUIOTOBJIEHHI BUPOOIB
3’SIBIISIFOTHCS TPILIMHM BHACHIIOK O0'€MHHUX 3MIH IPU 3aTBEPAIHHI KPEMHIIO, SIKMH 30UIbLIYETHCS B
o0'emi Ha 9,6%, a 1e, y CBOIO 4epry, MPHU3BOAUTH [0 BHUHUKHEHHS B Marepiajl pO3TATYIOUMX
HAaIpy>XeHb.

Bimomo kinbka cmocoOiB CHiKaHHSA JUIsi OTPUMAaHHS aJdMa3HOTO TMOJIKPUCTATIYHOTO
komnosuuiiiHoro matepiany. Hanpuknan, General Electric Company (CIHA) 3asBuna npo crnocio
OTPUMAaHHS aJMa3HOr0 KOMIO3MIIHHOrO Marepialy TMpH M[POCOYYyBaHHI HOTO KpEMHIEM.
[TpocouyBaHHs 3a0e3NeuyeTbcs 3a PaXyHOK IMOPOIIKIB KPEMHIIO, NEBHUX CyMilleld BYIJIEIIO Ta
CUNKMX HEOpraHIYHUX MarepialiB, $Ki 3a3BU4Yail He pearyioTh 13 KpemHieM. IIpu 1pomy
BiZIOYBA€TbCA TPOCOYYBAHHSA KpPEMHIEM CYMDKHMX IIapiB, LI0 YMOJJIMBIIOE OTPUMAaHHA
OaraTomapoBux 3'€JHaHb 3 MiJBUILEHOIO MIHICTIO Ta TYTOIIABKOIO CTPYKTYpOIO [6].

Y 1979 p. dipma General Electric Company CIIA 3anareHTyBana crocid OTpUMaHHS
aJIMAa3HOTO MOJIKPUCTAIIYHOTO KOMIIO3MLIHOrO Marepiany [7], 3a JOHNOMOTOI TIaps4oro
IpEeCyBaHHSA 3a pPaxyHOK IPOCOYYBAHHS aJIMa3HOI MacH pIIKUM pO3YMHOM KpemHioo. [{um
CrocoOOM MO’KHA OTPUMATH HEPO3HIMHUN KOMIIO3UT JIOBOJII BUCOKOI MIITHOCTI. TakoX OTpuUManu
HOJIIKPUCTAJIIYHUNA MaTepiall Ha OCHOBI aliMa3y 3a JOMOMOTrOI0 Tapsiuoro MpecyBaHHs, KOJH 1]l 4ac
CHIKaHHS aJMa3Ha Maca MPOCOYYEThCS KPEMHIEM 13 mIapy mpu 3abe3medeHHi MIHOTO 3B'A3KY 3a
paxyHOK JIOCTaTHBOTO BMICTY Kap0Oiny kpemHito [8].

Bimomo cmoci6 oTpuMaHHS TOJIKPUCTAIIYHOTO anMa3zy MpU MPOCOYYBAaHHI PIAKUM
KPEMHIEM, 110 YMOXJIHMBHIO OTPUMaHHS BUPOOIB BHCOKOI MIITHOCTi, XapaKTePHOIO BIAMIHHICTIO
SAKUX € OTPUMaHHs BUPOOIB, OJIHAKOBHUX 3a (POPMOIO, & caMe 3 F€OMETPUYHO TOUYHUMH PO3MIpaMu
[9]; ciocib6 orpumanHs nodikpuctaigiunoro PCD migBuiieHoi TepMoCcTabuIbHOCTI, 3TIAHO 3 SKHM,
nopucre PCD Tulo OTpUMaHO NUIIXOM MOTO BHIIYXKYBAaHHS KHCJIOTOIO Ta C(HOPMOBAHO Y
MPUCYTHOCTI METaJeBOrO KaTailizaropa, Takoro sk kobameT [10]; cmoci6 oTpumaHHA
nosmkpuctanigHoro PCD 3a Hu3bKoro THCKy (IpH I[bOMY OTpUMaHui Martepian mictuth 50-80%
00. anMaszy, Ma€ BHCOKY MEXY MIIHOCTI mpu cTuckaHHi [11]); cmoci® oTpuMaHHS MIlHOTO
tepmocTabimeHoro PCD, mo nocsraeTscs 3a paxyHOK jnogaBaHHs 0opy abo B4C o kpemHiro npu
MIPOCOYYBaHHI anMazy abo MPOCOYYBaHHS KPEMHIEM aiMasy, JjeropaHoro 6opom [12]. Orxe,
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MOJIIMIIEHHS XapaKTePUCTUK MOJTIKPUCTAIIYHOTO KOMIIO3HUIIHHOTO MaTepiaiy, a caMe IiJIBUIICHHS
HOro MIIHOCTi, MOJIMBE 32 PaXyHOK BBEACHHS y MPOCOYYIOUMH map J100aBOK, 30KpeMa THTaHY
[13].

Takox BimomMuil crocid OTpUMAaHHS KOMIIO3UI[IIHOTO aJIMa3HOTO MaTepially — BHCOKO1
MIITHOCTI Ta TPIUHOCTIMKOCTI [14], MmO JocATaeThes 3a paxyHOK BBEICHHS aMOP(HOTO KpEMHII0
70 TOPOIIKY anMasly Mpu chikandi, (ymoBu cmikanus: P = 5-8 I'Tla, T = 1400-2300 °C).
Pe3ynpTaTi pEHTIrEeHIBCHKUX IOCTIAIB 3acBIAYMIIM, IO aMOpGHHUHA (HEKPUCTATIUHUI) KpeMHIH
YaCTKOBO TPAaHCPOPMYEThCS B HAHOKpUCTAIIYHUNA KpeMHiil ipu TrcKy 7 I'Tla Ta Temneparypi 873
K i manokpucraniunuit SiC 3a BUIIOT TeMIiepaTypH.

3a3Ha4yeHu HapsAM JOCTITHOT pOOOTH 3 OTPUMAHHS MOJIIKPUCTATICBOIO MaTepialy Ha OCHOBI
ayMa3zy Ta KapOiqy KpeMHiro, 10 c(hopMOBaHMN PH MPOCOYYBAHHI KPEMHIEM aJIMa3HOTO MOPOIIKY B
yMOBaX BHMCOKOTO THCKY Ta BMCOKOi TeMIIEpaTypH, JicTaB mojanbliuii po3surok. Takx, B IHM
im. B. M. bakyns HAH VYkpainu gocaiiHO BUBYQJIM BIUIMB MPUPOM BBEIECHHS aKTUBYIOUHMX IPOIIEC
criikaHHs J00AaBOK Ha CIIKaHHS aJIMa3HUX MOPOIIKIB (s aJIMa3HUX MOPOIIKIB — KOOAIbT, KOOAIBT-
3aJi30, KpeMHii Ta iH.) [15]. JocnimpkyBany 3aKOHOMIPHOCTI ()OPMYBaHHS CTPYKTYpH KOMIIO3UTY Ha
OCHOBI altMa3y Ta KapOidy KpeMHilo, SIKUi oJiepKaji METOJIOM MPOCOYYBaHHS aJIMa3HOTO MOPOIIKY
PIIKUM KpEMHIEM 3a BUCOKOTO cTaTUYHOro TUCKY (5—10 I'TIa). Ile no3Bosnmno oTpumMary MpakTUYHO
0e3mopucTuil MaTepiai i3 CTPYKTYPOIO B3a€EMOIIPOHUKAIOUMX KapKaciB aqmasy Ta KapOily KpEeMHIIO.
Takox po3poOmwiM MeToJ| JOCHIIKEHHS KIHETUKH IPOILECIB MPOCOYYBAHHS alMa3HOTO MOPOIIKY
KpeMHIeM 1 KapOimoyTBOpeHHs Tpolieci Woro HarpiBanHsa [16]. Meron 0a3yeThcsi Ha peecTparii
JiarpaMy 3MIHM CHJIM CTPYMY HarpiBaHHA MiJ Yac crikaHHsA. MoMeHTaM CTpUOKOBOTO MiIBUILEHHS
CHJIM CTPYMY BIINOBIZalOTh €TalM IUIABJICHHS KPEMHII0 Ta 3aBEepIIECHHS NPOCOYYBAHHSI HUM
arMa3Horo nopouky. IIporecc kapOilOyTBOpPEHHS, HaBMAKU, CYNPOBOKYETHCS 3HWKEHHSIM CUIIU
CTpYMY HarpiBaHHs 3 MJIBUILEHHSIM €JIEKTPUYHOIO ONIOPY MaTepiaiy.

Crnoci0  oxepkaHHs  KOMIIO3UIIIMHOTO  Marepialy Ha OCHOBI anMa3ly  MOXHa
BUKOPHUCTOBYBATH IMpPH CIIKAHHI MOJIKPUCTANIYHUX MaTepiaidiB Ha OCHOBI ajlMa3zy B YMOBax
BHCOKOI'O THCKY Ta BUCOKO1 TeMIIEpaTypH, 110 3a0e31euye 3MEHIIEHHSI BMICTY METaJeBUX AOMIILIOK
y BUXITHOMY aJMa3HOMY MIKpOIIOPOILKY, YITOBUIbHEHHS MPOIECIB, 0 MPU3BOIATH 10 Aerpaaaiii
aJIMa3HUX 3€pPeH Yy KOMITO3UI[IHHOMY MaTepiaii 1 SK HACHiJOK MiABHILEHHS TEPMOCTA0LUILHOCTI
martepiany [3]. Lle nocsraerscst TUM, 110 y crnocoOl oJepKaHHA KOMIIO3ULIMHOrO Mmarepiaay Ha
OCHOBI aMa3y, SIKUH 0XOIUTIOE (POPMYBAHHS aIMa3HOI MAacH 3 MOPOLIKY aMa3y Ta MPOCOYYI0UYOTo
1apy 3 CyMIllli MOPOIIKIB KpeMHito, rpadiTy 1 HAHOTIOPOIIKY ajaMasy, HarpiBaHHs Ili€1 CUCTEMHU IpU
TucKy He MeHiue 2,5 ['Tla 1o TemnepaTypu, JOCTaTHBOI JUIsl IUIABJICHHS KPEMHIIO, 1 BUTPUMYBaHHI1
npu [ Temmeparypi i mepen (opMyBaHHSM ajaMa3HOI Macd MOPOIIOK anMasy MiagarTh
TEPMOXIMIYHOMY OOpOOJIEHHIO Ta B MPOCOYYIOUMH IIap AOAATKOBO BBOJATH MOPOMIOK IpadiTy,
HAHOIOPOIIOK anMa3zy 1/abo HaHomopoIloK KapOiny kpemHito. IIpu npomy sk mopouik rpagiry
MO>KHA BUKOPUCTOBYBATH MPUPOHIN TyCKOMOAIOHUH TpadiT.

Hakonnueno Oararo warepiaiy, 3TiJHO 3 SIKMM, 3aBASKM BHOOpDY HOBOTO CKJIAdy
KOMIIOHEHTIB  MPOCOYYIOUOTO Iapy Ta iX CHIBBIJHOWICHHS, MIABUIIYETbCS  MIIHICTh
KOMIIO3ULIIHOTO MaTepialy, 3a paXyHOK IOCHJICHHS 3B'3Ky MDK KOMIIOHEHTaMHu cucTeMH. Tak,
JI0JIaATKOBE BBEJICHHS MOPOIIKIB TUTaHy abo miokcuny tutany (TiO,) Ta/abo mopomiky MomibaeHy
(Mo) Ta/abo mopomiky antominito (Al) 3ymoBitoe 3mitHeHHs Matepiany [17]. [TiABUIINTH MIHICTH
Ta TEPMOCTAOUIBHICTh MOJIKPUCTATIYHOTO KOMIIO3HMILIHHOTO MaTepialy MOXHa TaKOX CIOCOOOM
CIIKaHHS, 3a SKOr0 SK JO0OAaBKM BHKOPUCTOBYIOTH KapOinu 1/ab0 OKCHUIM MepexiTHUuX MeTamiB. 3a
paxyHOK LIbOTO 3a0e3MedyeThCs 3amo0iranHs peKpucTali3aiii mpu CIiKaHHI, 3HIKYETbCS PiBEHBb
HOPYBATOCTI Ta JIOJIAETHCS HETaTMBHUM BIUIUB CTOPOHHIX JOMIIIOK 1 BKJIIOUEHb Ha (POPMYBaHHS
CTPYKTYpH, a 3a PaxXyHOK J0JJaTKOBOTO BBEACHHS B 00aBKH KpeMHit0, Oopy, rpadiry ado ix cymimri
JIOCSITAETHCS 11I€ IHTEHCUBHIIIE MIJBUIIIEHHS TepMocTabitbHOCTI [18].

Pazom 3 TuM, mpu crHikaHHI aJMa3HUX TOPOIIKIB KpIM TEpEiYeHUX CIOCOOIB YIpaBITiHHS
CTPYKTYpPOIO Ta BJIACTUBOCTSMH IOJIKPHUCTATIB BEJIMKE 3HAUEHHS MA€ YIPaBIIiHHA IapameTpamu
MIPOIIECY CITIKAHHSA — THCKOM, TEMIIEpaTypol0 Ta TPHUBAIICTIO. Tak, MIIHICTh KOMIIO3HUIIHHOTO
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Marepialy MOJKHA IMIJBUIIMTH 32 PaXyHOK 30UTBLICHHSHHS IUIOIMII KOHTAaKTy IO MDKaJIMa3HHX
YaCTUHKAX 3aBISKUA BHOOpPY pekuMmy HarpiBanHs anmasHoi macu. B IHM HAH Vkpainu po3pobieHo
crocid ofepaHHs — KOMIIO3HULIIHOTO Marepialy Ha OCHOBI ajMasy, II0 OXOIUTIOE (OPMYBaHHS
aIMa3HOi MacH 3 TIOPOLIKY alMasy Ta MPOCOYYIOYOTo HIapy i3 CyMillll MOPOILIKIB KpeMHito, rpadiry i
HAHOTIOPOILIKY aMa3y, HarpiBaHHs 1€l cucreMd npH THCKYy He MeHme 2,5 I'Tla mo temmeparypw,
JIOCTaTHBOI JUISl TJIABJICHHS KPEMHIIO; CHCTEMY HarpiBaroTh JI0 TEMIIEpaTypH, IO BIANOBiTae 001acTi
CHIKAaHHSA aJMa3iB Ta BUTPUMYIOTh I@IpU Mii
temneparypi 40—-60 c. 3actocyBaHHS 3a3HAYE€HOTO
BUTPUMYBAHHS, a caMe ABOCTAHIHHOTO CITIKaHHS,
YMO>KIIUBIIIOE BIOCKOHAJICHHS CIIOCO0Y OIepKaHHS
BHUCOKOMIITHOTO KOMTO3UITIHHOTO Marepiany. Llei
croci6 3abesneuye MIIHICTb aIMa3HOTO
KOMITO3MIIIHOTO Matepiasty Ha 20-25% Bume
MIITHOCTI MaTepiay, OJEpaHOTO OJHOCTAIHHUM
crikauusM [19]. [liarpamy ctaHy crikaHHS anMmasy
Ta IUIABKOCTI KPEMHIIO ITOKa3aHOo Ha puc. 1.

Jlns ocHamieHHss OypoBOIrO IHCTPYMEHTY
(monot, xopoHok, pizui) B IHM HAH VYkpainu
PO3pOOJIEHO aJIMa3HO-TBEPJOCIIIABHI IIIACTUHM,
10 CKJIQJAIOTHCS 3 MIapy aiMasy Ta MiJKIaJIKd 3
TBEPJIOTO CIUIaBy, OTPUMAHUX SK OJHE IIiie B
yMoBax BucCOKOro THCKy [20]. Lleit BuHaxin
CIOHYKaJO Te, IO aJIMa3Hi MOJIKPUCTAIIYHI
MaTepiaian BUT1IHO BIIPI3HAIOTHCA BIJI
MOHOKpHCTAJly  aJMa3y, SKOMY  XapaKTepHi
BJIACTHUBOCTI a”Hi3oTpomii  Ta MABUIIIEHOT
YYTTEBOCTI1 0 yAapiB. s moJikpucTaiB aimasy
XapakTepHa 130TpOMis BIACTMBOCTEH, 110 3HAYHO
HOJIMIIY€E HOro MeXaHiuH1 BJIACTUBOCTI, HacaMIepel yIapHy B'SA3KICTb.

Takum ymHOM, y 1986 p. po3poOneHo HOBUH cmocid 1 MPOMHUCIOBY TEXHOJOTIO
BUTOTOBJICHHS aJIMa3HO-TBEPIOCIIJIABHUX IJIACTHH (3TigHO 3 mocTtaHoBoio Pagu minictpis CPCP).
OcHoBHUM HOY-xay npu crikanHi ATII 6yno BBeleHHs B alIMa3HUIl MOPOIIOK HEBEIUKOT KITbKOCTI
HIKEJ0, 10 3HAYHO MpHUCKOproBaio mpouec npocouyBaHHs Ta chikaHHs ATII. Cmikanns ATII
3IIMCHIOBATIM Y BJIOCKOHAJEHI KOHCTPYKLII armapaTy BHCOKOTO THUCKY THIYy «TOpOiny». 3asBlieHI
0COOJIMBOCTI YMOKJIMBUIIM MOIOBXKEHHS TEPMIHY CIIY>KOHU 11i€1 KOHCTpYKIIi MmoHan 3 pa3u. Binomo,
mo npu temmneparypi nonag 700 °C uepe3 au¢ysiiiHy B3a€MOJII0 MDK aJMa3sHUMM YaCTUHKaMHU 1
KOOAJIbTOM PI3KO 3HMXKYETHCS PiBEHb (DI3MKO-MEXaHIYHMX BJIACTUBOCTEN anMasHoro mapy. OTxe,
MiABUIICHHS HOTO TEPMOCTIMKOCTI OyJI0 aKTyallbHUM 3aBJaHHSM.

JUia miABUILEHHS TEPMOCTAaOUTBHOCTI aIMa3HOTO APy 3AIMCHUIN 3yCTPIYHE TPOCOUYBAHHS
aJIMa3HOTO 1Iapy KpeMHieM 1 KoO6ambTOM. {11 bOTO po3pOOMIIN TPalIEHTHY CXEMY CHOPSKEHHS
OCEpeKy BHUCOKOIO THCKY, LIO 3a0e3MeYmsIo OAHOYACHE IPOCOYCHHS MPOTHJICKHUX IUIOIIUH
aJMa3HOTo 1Iapy: 3 OJHOTO OOKY KPEMHIEM, 3 1HILOTO - KOOAIBTOM, II0 MITpyBaB 3 MiAKIaaku. Tak
y 2003 p. oTpuManM aJMa3HO-TBEPJOCIUIABHY IUIACTHHY, pe3yJbTaTH BHUIPOOYBaHHS $KOi Ha
3HOCOCTIHKICTh Miciast HarpiBanHsa 10 Temneparypu 1000 °C mokasanu, 1o iX 3HOC He 3MIHHUBCS, a
TepmocTiiikicTh miaBumuiaack Ha 300 °C. Posnmozin enementiB Co 1 Si y AiaMeTpalbHOMY mepepisi
aJIMa3HO-TBEPJOCIUIABHOI MIJIACTUHM TTOKa3aHo Ha puc. 2 [21].

VY 3asBui Ha orpumanHs mareHty US 2008/0206576 Al [22] HaBenmeHo Taki cami AaHi (3
JEeSIKUMHM  BIAMIHHOCTSIMHM) II0J0 OTPUMAaHHS aJIMa3HO-TBEPAOCIUIABHOI IUIACTMHU. PO3MOJLI
enemeHTiB Co 1 Siy niaMeTpanbHOMY Iepepisi i€l MmIacTUHM Moka3aHo Ha puc. 3. IIpote 3ramana
nyOJTiKalis BUHIIIa HabaraTo mi3Hile.

Puc. 1. /liaecpama cmany cnikanus aimasy
ma naaeKocmi KpemHiio
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Puc. 2. Posnooin enemenmie Co i Si y

. . Puc. 3. Poznooin eremenmise Co i Si 6
oiamempanbHOMy nepepisi AIMA3HO- . .. .
- . diamempanbHOMY nepepizi aiMazHO-meepOOCHIABHO]
meepOOCnIA8HOT NIACMUHU, PO3POOIEHOI 8 N .
. nIacmuHu, HageOeHull Y 3aA68Yi Ha OMPUMAHHSL
IHM HAH Ykpainu

namenmy US 2008/0206576 Al

3a paxyHOK TOTO, L0 KOMIIO3ULIMHUNA aJMa3HUil TEPMOCTIHKMI Marepiad Mae yHIKalbH1
MEXaHI4YHI BJIACTHBOCTI, BiH JiCTaB IIMPOKE 3aCTOCYBAHHS:
» TpH OCHAIleHHI OypoBOro IHCTPYMEHTY (KOpOHOK, 10J0T) [23; 24]; KOpOHKH

BUKOPHUCTOBYIOTH IPHU I'€0JIOrOPO3BiAyBaIbHOMY OypiHHI, J0J0TA - /Ui OypiHHS TIMO0KUX
CBEep/UIOBHH Ha HaTy Ta ra3 (puc. 4);

Puc. 4. 3acanvuuii  euenso 6ypoeoi
Koponxu,  ocHawenoi AKTM  (a),
cexmopa 0ypoeoi kopouku 6e3 AKTM
(6), 3i scmaskamu AKTM (8) ma cxema
Oyposoi kopouku (2)

2

IIPU BUTOTOBJICHHI CBEPEN sl OETOHY, KEpaMiKu, TPaHiTy, MapMypy;

IIPY BUTOTOBJICHHI TOJIOK /I HAHECEHHS MaJIIOHKA Ha MPUPOTHOMY KaMeHi;

IpY BHUIOTOBJICHHI HAKaTHOTO IHCTPYMEHTY Ui IUIACTUYHOI Jedopmalii MeTaleBUX
MOBEPXOHb; BIIEpIIE PO3pPOOJICHO HAKATHUM HAATBEPIUH IHCTPYMEHT it 0OpoOJieHHs
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MatepianiB TuckoM; posnonait enemeHTiB Co i Siy miamerpalbHOMY Tepepisi alMa3Ho-
TBEPJOCIUIABHOI IJIACTUHU TOKa3aHO Ha pHc. 3 [25]; 3a3HaueHUil IHCTPYMEHT MICTHUTh
ceraparop, y THi3Zia IKOTO BCTaBJICHI BHUTOTOBJIEHI 3 MOJIKPUCTATIIYHOTO KOMIO3HIIHHOTO
MaTtepiany Tija KO4eHHS 31 3B SI3KOM Mk 3epHamu anmas-aiama3 abo KHB-KHB (puc. 5);

a o
Puc. 5. Cxema onpaexu onsa armasznozo poauxa (a) ma tiozo 3aeanbHutl eueisno (0)

» TIpU BUTOTOBJICHHI HAKATHOTO IHCTPYMEHTY JUisi 0OpOOJICHHST MaTepialliB i THCKOM; BIEpIIe
pO3po0IIeHO  CIOCi0 ~ BUTOTOBJECHHS ~ BHPOOIB
aJIMa3HOTO KOMIIO3UIIIITHOTO Marepiany y ¢hopmi Kyl
B YMOBAaxX BHMCOKOTO THCKY 1 BHCOKOI TeMIepaTypu
(puc. 6); B  OCHOBY cImocoOy TMOKJIaJaeHO
BUTOTOBJICHHS  JBOX  (hopMyroumx  HamiBcdep:
¢dopMyro40i Ta MPOCOUYBAIBLHO-(POPMYIOUOT; TpHU
oMy  (GopMyroda  YacTHHA  CKJIAJA€TbCsl 3
JYCKOMOAIOHOTO TpadiTy Ta TYroIuIaBKoi CKJIaJI0BOf,
MPOCOYYBaTbHO-(POPMYIOYa - 3 KpeMHito, Tpadity Ta
TYrOIUIaBKOI ~ CKJIaJOBOi;  MOAYlTb  00’€MHOro Puc. 6. 3azanvruii auzisd
CTUCKAaHHA OCTAHHbOI BJIBIUl MEPEBUIIYE TaKHii AIMA3ZHO20 KOMROSUYITIHOZ0
caMuii MOIyNb JYCKONOJIOHOro rpadiry, 110
3abe3nevye He3HAYHI BIAXUIICHHS (GOpMH BUPOOY Bif
cepruuHOi MOBEpXHi;

» TIpY BUTOTOBJICHHI BUIJIa/DKYBaviB JJIsl TIOBEICHHS METAJICBUX IIOBEPXOHB JI0 13€PKATBHOTO
CTaHy;

» TIpY BUTOTOBJICHHI aJIMa3HHX MICKOCTPYMHUX conen (puc. 7);

mamepiany y gpopmi Kyui

Puc. 7. 3acanvruii guenso aimazno2o nickocmpymHo20 conia

» B oniBusx (puc. 8), rpebiHKax Ta piBUAX IS
NpaBIEHHS KOPYHIOBHUX HUTI(QYBaTbHUX KpYTiB,
BUTJIQJPKyBayax JuIs  OOpOOJIEHHS  3aKaleHUX
CTajel, BOJIOKaX JJs BOJIOYIHHS  CTaJeBOro,
MITHOTO, MOMIOJEHOBOTO Ta IHIIUX JAPOTIB,
HAaKOHEYHMKAX JUId JaTYMKIB  aBTOMATHYHOTO

KOHTPOJIIO  PO3MIPY ~ AeTalledl, AeQOPMYIOUOMY  Pyc. 8. 3acanvhuii 6u2isio onisys

348



PA3JJEJT 2. HHCTPYMEHTAJIBHBIE, KOHCTPYKIJHOHHbBIE U ® YHKIIHOHAJIDHBIE MATEPHAJIBI
HA OCHOBE AJIMA3A 1 KYBUYECKOI'O HUTPHJIA BOPA

IHCTPYMEHT1 JJIs1 MEXaHIYHOTO IIap)KyBaHHS POOOYMX MOBEPXOHb OIPAHHOI'O YaBYHHOTO
JIMCKY, SIKMH 3aCTOCOBYIOTH ISl OTPAaHIOBAHHS aIMas3iB.

Bucnosok

Leit ormsin npucBsSYeHU MaTepiajgaMm, OTPUMaHUM MIPH MPOCOYYBAHHI KPEMHIEM alIMa3HOTO
MOPOIIKY B YMOBaX BHCOKOTO THUCKY 1 BHCOKOI TEMIEpaTypu YHIKAIbHUMH XapaKTEPUCTUKAMU —
TEPMOCTAOLTBHICTIO Ta 3HOCOCTIMKICTIO.

[IpuBeneHbl OCHOBHBIE CHOCOOBI IMOJIYYEHHS KOMITO3UIIMOHHBIX MaTepUaloB HAa OCHOBE
aJMaza TMpU MPONHUTKE MX KpeMHHeM. PaccMoTpeHbl MHOrHE OO0JIAaCTM  HPUMEHEHUs
KOMIIO3UIIMOHHOTO aJIMa3HOT0 MaTepuana 6Jaroaapst €ro yHMKalbHbIM MEXaHUYECKUM CBOMCTBAM.

KiroueBble cJ10Ba: TNOJUMKPUCTAIUIMYECKUE MAaTEpUaIbl, ailMa3, KPEMHMH, CIIEKaHHE,
IIPOIUTKA, IPOYHOCTH, TEPMOCTONKOCTb.

The basic methods of receipt of composition materials are presented on the basis of diamond
at saturating with their silicon. Many application of composition diamond material domains are
considered due to his unique mechanical properties.

Key words: monukpucranmmyeckue materials, diamond, silicon, cnekanue, impregnation,
durability, heat-resistance.
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