Buwinyck 21. IIOPOJJOPA3PYIIAIOLJUN U METAJIOOBPABATBHIBAIOIIAH HHCTPYMEHT — TEXHHKA
U TEXHOJIOI'UA EI'O U3I'OTOBJIEHUA U IIPUMEHEHUA

VIK 620.22 —419:621.762.5
H. O. Pycinoa, inx.

ITnemumym naomeepoux mamepianie im. B. M. baxyna HAH Yxpainu, eyn. Aemosagoocvka 2,
04074 m. Kuis, e-mail: kybor@jism.kiev.ua

IIABUIMEHHA MINHOCTI KOMITO3HUIIMHOI O MATEPIAJIY 3A YMOB
ABOCTAAIMHOT' O CIIKAHHSA B CUCTEMI Casm — Si (OI'JIA )

s 3abe3neuenns 3MIYHEHHA 38'A3KY AIMA3-AIMA3 MA NIOSUWEHHS MIYHOCHE KOMRO3UYIHO20
mamepiany (na 20-25%) cucmemy, sKa CKIAOAEMbCA 3 NOPOWKY AAMA3Y MA KPEMHIO, CHOYAMKY
Hazpiearoms 00 memMnepamypu, Heo0OCMamuvoi O NIAGAeHHA KDPEeMHII0, SUMpUMyloms npu yiil
memnepamypi ynpoooedic 40—-60 ¢, nomim cucmemy Haecpisarmes 00 memnepamypu, O00CMAMHLOI O
niaaenenns Kpemuiio. Mamepian, ompumanuil 3a paxyHox UKOPUCMAHHSA 080CMAOIUHO20 CNOCOOY CNIKAHHS
(AKTM) xapaxmepu3syemuvcs niosuuyeHo MiyHicmo ma mMae bazamo obaacmeil 3aCmMoCy8aHHs.

Knrouoei croea: xomnosuyiini mamepianu, aimas, KpemHil, HIACMUYHA Oedopmayis, CRIKAHHAI,
MiYHICMb, MEPMOCMIUKICMb.

CyuacHuii pO3BUTOK BUPOOHUIITBA OYpOBOTO Ta Pi3albHOTO IHCTPYMEHTY TiCHO TOB' I3aHUI
13 3aCTOCYBaHHSIM IOJIKPUCTATIYHUX MaTepialliB Ha OCHOBI anMa3zy. OCHaIIeHHS 1HCTPYMEHTY
HA/TBEPIUMH Pi3aIbHUMH BCTaBKaMH J03BOJISE€ CYTTEBO MiJBUIIMTH HOTO €()EeKTUBHICTH. IcHYIOUa
HEOOXIJTHICTh Y CTBOPEHHI HOBUX aJIMa3HHMX IMOJIKPUCTATIYHUX KOMIIO3HUIIMHUX MaTepiajiB, IO
MalTh T IBUTIICHI Gbi3uKo-MeXaHiuH1 BIIACTHBOCTI (manpuxnan, 3HOCOCTIHKICTB,
TEPMOCTaOUIBHICTh, MIITHICTB), TOTPEOYE MOJATBIIONO BCEOIYHOTO BUBYCHHS IMPOIIECY OTPUMAHHS
3a3HavYeHUX marepiaiis [1].

Jnst ocHameHHsT OypoBOTO 1HCTPYMEHTY (J0OJIOT, KOPOHOK, pi3lliB) BHUKOPHUCTOBYIOTH
aJIMa3Hi TBEPJOCIUIABHI TUIACTHHH, SIKI CKIAQJAIOTHCS 3 TMOJIKPUCTAIIYHOTO alMa3HOro IIapy Ta
MIIKJIAIKK 13 TBEPJAOTO CIUIaBY, IO BHPOOJICHI SK OJHE Ilijie, Ta ajMa3HUH KOMIO3UIIIHHUN
tepMmocTtabinbHuit Matepian (AKTM) [2].

Binomo, 1o nipu criikaHHi TIOPOIIKIB ajIMa3y MOKHA KePYBAaTH CTPYKTYPOIO Ta BIACTHBOCTSIMU
MOJIKPUCTANIB, 3MIHIOIOYH MTapaMeTPH MPOIECY CIiKaHHs (THCK, TeMIIepaTypy, TPHBAIICTH MPOIIECY
crikanHs). Kepyroun mapamerpaMu CrikaHHS MOXXHA OTPHMATH TMOJIKPUCTAIHM 3 PI3HUM BMICTOM
BkitoueHb (Co, Si Ta iHII), 3 IHTEHCHBHUM Ta KOHTPOJIbOBAaHMM 3POCTAaHHSM 3€pEH, 3 PI3HUM
XapaKTEPOM 3J1aMy — TPAHCKPHUCTAIIITHUM Ta IHTEPKPUCTATIITHAM, 3 ITIJIBUIIIEHOI 3HOCOCTIUKICTIO.
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Hoseneno [3], mo Ha MIOHICTh OTPUMYBAHMX IOJIIKPUCTAJIIYHUX MaTepialliB Ha OCHOBI
aJiMa3y BIUIMBAlOTh YMOBH CITIKaHHS, a caM€ THCK Ta TeMIlepaTrypa. 3a paxyHOK BJOCKOHAJICHHS
YMOB OJIEp’KaHHS KOMIIO3MLIHHOIO Marepiajly Ha OCHOBI aiMma3y 3aBIsKH BHOOPY pEXUMY
HarpiBaHHg aJIMa3HOi MacHu BIAOYBA€TbCS 3POCTAHHS IUIOIII KOHTAKTy IO MEXKaxX ajMa3HUX
YaCTMHOK 1, SIK HACHiJOK, MiJBUIIYEThCSI HOro MilHICTh. Bimomo [4] cmoci® opepxaHHs
MOJIIKPUCTAIIYHOTO TEPMOCTIMKOr0 BUCOKOMIIIHOTO MaTepiajy Ha OCHOBI MIKPOIOPOUIKIB ajaMa3y Ta

H, kI7mm? Kap6lﬂy KPEMHIIO.
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Puc. 1. 3anexcuicmv mikpomeepoocmi npupoonvozo (1),  Cmocid OZIEpPIKaHHsI

cunmemuuno2o  Kybiunozo  2abimycy  (2),  cunmemuuno2o — KOMIIO3UIIAHOTO
Kybookmaeopuunozo 2abimycy (3) MOHOKpucmanié aimaszy 6i0  Mareplally  Ha  OCHOBI

memnepamypu anmasy BKIIIOUYAE
dbopmyBaHHS aaMas3Hoil

MacH 3 MOPOIIKY ajiMa3y Ta MPOCOYYBAIBHOIO MIApy 3 CyMillli MOPOIIKIB KpPeMHil0, rpadity i
HAHOIOPOUIKY ajiMa3y, HarpiBaHHS 1€l cucTeMu npu TUCKY He MeHiue 6 ['Tla o Temnepatypu,
HEJIOCTAaTHBOI I IUIABJICHHS KPEMHII0 Ta BUTPHUMII Hpu L TemmepaTypi ymponomx 40-60 c,
MOTIM CHCTEMY HarpiBaloTh /O TEMIeEpaTypd BHUIIE TeMIepaTypud IUIABJIEHHS KpPEMHIO.
®opMyBaHHS CTPYKTYpPH MOJIKPUCTATIYHUX MaTepiajiiB HA OCHOBI aiMasy, Il IKUX XapaKTepHUM
€ HasSBHICTh HEMEpPEepBHOIO KapkKacy 3 aJMa3HMX YacTHHOK, IOB'SI3aHEe, B TMeEpIly dYepry, 3
¢dbopmyBaHHAM 3B'I3Ky anMas — anamas3. OCHOBHA pOJIb Yy IIbOMY IPOLECI HANEKUTh IUIACTHYHIN
nedopmarii aiMa3HUX YaCTUHOK ITiJT JTI€F0 BUCOKUX THUCKY Ta TeMreparypu. TemmepaTypa mo4yaTky
riactTuaHoi Aedopmartii Mikponopoikis anmasy npu tucky 8 I'Tla ckiagae 1230 K [5]. Ilokazano
[6], m10 MpH CIiKaHHI TUCK B TOYKaX KOHTAKTY anMa3HuX 3epeH moxe aocsarata 130 I'Tla. B nopax
MK 3epHaMH ajMa3y TUCK 3HAYHO HHMXKYe, TOMY Ha MOBEPXHSX, III0 HE KOHTAKTYIOTh, YTBOPIOETHCS
rpadit [7].

Binomo [8], mo TBepAicTh anmMasy 3aieXuTh Bia Temneparypu. Ha puc. 1 BumHO, mo mnpu
nigBuieHHi Temneparypu 10 1000 °C MiKpOTBEpIICTh 3HIKYETHCS TPUOJINU3HO B 2 pa3u.
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3MeHILIEeHHS TBEPAOCTI npu
TeMIepaTypi, fKa  HIDKYE  TeMIIepaTypH
IUTABJICHHS KPEMHIIO Ta BHUTPUMKA MpU Il
TeMIepaTypi, CTBOPIOE YMOBH IS TIPOILECY
wiactuyHoi nedopmaii. [lig giero 3a3HaveHNX
YMOB  BIJIOYBA€ThCS  MIABUINEHHS  IUIOIII
KOHTAaKTy YacTHHOK anmaszy. lLle cnpuse
3MIITHEHHIO 3B'A3Ky ajiMa3 — ajMa3 Ta
IT1IBUILIEHHIO MILHOCTI KOMIIO3UIIIITHOTO
Marepiaiy, M0 MIATBEPIKYEThCS HlarpaMoro
CTaHy CIIKaHHS aJMa3y Ta IUIaBKOCTI KPEMHiIO
(puc. 2). Ha niarpami cTaHy CHiKaHHS aJMasy
: [4] 3amTpuxoBaHOIO  TMOKa3aHa  00JIaCTh
4 - osacn cuisann CITIKaHHS aIMa3y, a psAMa JIiHid i3 moMiTkor Si
: ; ; OMKCYE TUIABJICHHS KPEMHIIO 3alle’HO BiJl
* 1000 2000 3000 LK teMriepatypu i TUCKy. CriouaTKy MiABUITYBAIH
Puc. 2. ﬁzaepqﬂma cmany CiKaHHA AIMA3y  tper 1o 8 TTla — (sig Toukd A s1o Touku B).
ma niaskocmi Kpemuiio [ToTiMm HarpiBamum cucTeMy [0 TEMIIEpaTypH,
sKa BIJIMOBiJa€ 00JacTi CHIKaHHS ajMa3iB Ta BUTPUMYBAJIM IpH Uil Temmepatypi (touka C), nami
l'IpOBOI[I/IJ'II/I Hal"plBaHHH CHCTEMH J10 TeMnepaTypH I[OCTaTHBOI JUTS TUTaBJICHHST KpeMHito (Touka D).
: A, ‘ ' Ha puc. 3 naBeneno
MIKPOCTPYKTYPY nutidiB
3pa3KiB KOMITO3UIIHHOTO
MaTepiairy, BUTOTOBJICHUX 32
IBOCTaiifHOTO (puC. 3 a) Ta
omHocTamiiHOTO (pUC. 3 0)
crikaHHA. AHali3 TOKa3ye ,
110 y KOMITO3HUIIIHHOTO
MaTepiany, BHUTOTOBIECHHOTO
3a aBocTaaiiHoro (puc. 3 a)

16,0

8.0

40 W = ODSC TE NPOCOMYBAHIA

Puc. 3. Mixpocmpykxmypa winighie 3paskie KoMno3uyitino2o

; . CIiKaHHSA Ta y
mamepiany, 6ucomosieHux no 08ocmaoliunomy (a) ma - .
o . . KOMITO3UIIIHHOTO Martepiaiy,
00HocmaoditiHomy (6) cnikanwi
BUTOTOBJICHHOTO 3a

OJHOCTaIIHOTO (pHUC. 3 6) CHiKaHHS, OJHOPITHUNA PO3MOAUT YACTHHOK ajamasy Ta yrBopeHoi SiC-
¢a3zu. PakTHUHO MK BCIMAa YaCTHHKAMHU ajMa3y pI3HUX pPO3MIpIB ICHYIOTh IPOLIAPKU
3B sI3yBalbHOI (ha3u, aje B MIKPOCTPYKTYp1 3pa3KiB, 10 BUTOTOBJIEHI 3a JIBOCTAIIHHOTO CITIKAHsI
(puc. 3 a) 3a3HaYeHUX MPOIIAPKIB 3HAYHO MEHIIIE.

Bigomo [9], 1m0 OCHOBHOIO NPUYMHOI PYHHYBaHHS CHHTETHYHOTO aMa3y Mif €0
BUCOKHX TeMIiepaTryp € 30uibmienHs Ha 15-20% o0'emy BKIIIOYEHB CIUIaBY-PO3YMHHUKA MpPU
HarpiBaHHI Ta iX B3aeMofis 3 ajMa3oM. MIIHICTh ajaMa3siB MICIsS TEPMOOOPOOKH 3alekKHUTh Bij
BMICTY, CKJIaJly BKIIIOYEHb, Ta BiJ CTPYKTypu Kpuctany. Jlocmiau nokaszanu [10], mo yum Buie
BHXIJTHA MIIHICTh KPUCTATy Ta OLIBII JOCKOHAJIA HOTO CTPYKTYypa, TUM O1JIbIIIE€ BIUTHBAIOTH HA HOTO
MIIHICTB TICJS TEPMOOOPOOKH JOMIIIKH BCEPEINHI KPUCTAIY.

3rinno [11] macoBa yacTka JOMIMIOK Y BUTJISIII PO3YMHHUX KOMIOHEHTIB B MUTI(IIOPOIITKAX
HE TMOBMHHA mepeBuIyBatu 1%. MacoBa 4acTka JOMIIIOK Y CYOMIKpONOpOIIKAaX HE IMOBHHHA
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nepesuinyBat 2%. 3a qoMimky Moxke OyTH HacTynHui ximiunuii enement: Co, B, Si, Fe, Mn, Ni,
Cr, Ca, Cu.

Bigomo [5], mo Ha MILHICTP OTPUMYBAHOI'O MOJIKPUCTAIIYHOIO MaTepialy Ha OCHOBI
anmazy (AIIKM) BmnuBae BBeneHHS A00aBKH, sIka aKTHUBYE TMporec crikaHas. [locmimkeHHs
cTpykTypH Ta ckiany AITIKM, orpumanoro B cuctemi Canm — Co ta cuctemi Canm — Co — 34Ni
MOKa3ajy, 110 MiJABUILEHHS MIIHOCTI BiJOYBA€TbCSl MPU BUKOPUCTAHHI SIK aKTHBYIOYOiI IpOILIEC
crnikaHHs 100aBku KobanbTy (Co) Ta cymimi kobanbty 3 HikeneM (Co — 34Ni). Orpumanuit
MaTepiajl BUKOPUCTOBYETHCS JIJISl OCHAILIIEHHS KOPOHOK AJisl OypiHHS MOPiJ 0Cal0YHOTO THITY.

@opMyBaHHA MDKJIMA3HUX TPAaHUIb BHU3HAYAETHCSA, TOJIOBHUM UYHHOM, PO3BUTKOM
MacolepeHocy B MICLAX B3a€EMHOIO MIKpOIHAEHTYBaHHsS 3epeH. Taki mo0aBku fK KoOanbT Ta
HiKeJb, IPU CHIKaHHI B MDDK3€PEHHUX MTPOMIKKAX BUKOHYIOTH POJIb TEXHOJIOTTYHOI'O CEPEOBUIIIA, B
SAKOMY BI1JOYBa€ThCSI B3a€MO/IIsl B CUCTEMI aliMa3-q00aBKa 1 MPOXOJUTh MPOIeC MepeKprcTaizanii
gyepe3 piaky ¢aszy, HKEpeloM sIKol € KoOanbT Ta Hikedb. Lle mpuBOAMTh 10 BUHUKHEHHS 3B S3KiB
anMasz-ajaMa3 1 MIABUIICHHS MIITHOCTI Marepiany. BBelneHHsS KoOanbTy Ta HIKENIO 301IbIIye
B'S3KICTh Martepially (3MEHIIye HOro KpHXKICTh) Ta BiAMOBIIHO, MilHICTh. Kpim 1poro, crias
KOOaJIbTy 3 HIKEJIeM, B YMOBaX BHCOKHMX THUCKY 1 TeMIlepaTyp Kpalle 3MOuye ajJMa3Hi 3epHa, HIXK
K00anbT. TOOTO IpM BUKOPHUCTaHHI 3a3HAUYEHUX J100ABOK BiJIOYBA€ThCS 3pPOILEHHS 3E€pEeH anMmasy,
TOMY BUHMKAa€ MUTAHHS — YU BiAOYBAIOTHCA aHAJOTIYHI MPOLECH MPH BBEAEHHI KpeMHio (Si) K
00aBKH, 1110 aKTUBYE MPOLIEC CIIKAHHS.

€ nani [12], mo npu HarpiBaHHI CHUHTETHUYHHMX aimasziB a0 Temnepatrypu 1000 °C
BiJOYBa€ThCS  BUIUIABISIHHA  BKJIIOYEHb  CIUIABY-pO3UYMHHHMKA. MOKHA TNPUIYCTHTH, IO
MIKPOBKJIFOUEHHS CIUIaBIB-PO3YMHHUKIB MOXYTh BHAUIATHCS mpu Temnepatrypi menme 1000 °C,
TOMY L0 TEeMIIEpaTypa IUIaBJICHHS MIKPOBKIIOYEHb HMK4Ya. MOKJIMBO, IO 3aBISKH HASBHOCTI
BKJIIOUEHb CIUIaBIB-pPO3YMHHUKIB B YACTMHKAX BHUXIJHOTO aJMa3HOTO MOPOLIKY MPU BUKOPHCTAHHI
KPEMHIIO BiI0YBAEThCS YaCTKOBE 3POILEHHS 3€pEH, IKE€ PUBOIUTH 0 MiABUILEHHS MIITHOCTI.

Binomo [7], mo 3acTocyBaHHS MPUPOJHOTO MIKPOIOPOIIKY ajama3y [Uisl OTpPUMAaHHS
KOMIIO3UIIIHHUX MaTepialiB 3a3BUYail CHOpHUSAE MiABUIIEHHIO TEPMOCTAOUIBHOCTI OTPUMAHHOTO
MaTepiaily, TaK sIK BBaXKA€TbCs, 10 MPUPOJHI aJMa3H, Ha BIAMIHY BiJ CUHTETUYHUX HE MICTATh
METaJIIYHUX JIOMIIIOK, SIKI NPH BHCOKUX TeclepaTrypax B3a€MOJIIOTH 3 ajJMa30M Ta MOHHXKYIOTh
HOTO eKCIuTyaTalliiiHi BIaCTUBOCTI.

[Ipore Oyno mokaszano [13], MO0 MOPOIIKM HE TUTBKU CHHTETUYHOTO, ajie i MPUPOIHOTO
ajMa3y MICTATh JOMIIIKU Ta BKIIOUEHHA. /[ oTpuMaHHS 3pa3KiB aiMa3HUX KOMITO3UTIB CIIKaIN
anMasHi Mikponopomku ACM 20/10, ACM 40/28 ta AM 10/40 Ge3 1o6aBOK, fiKi aKTHBYIOTh
MpoIiecc CIiKaHHs, MpoTe aoaaBaiu HeBenuky KutbkicTh (0,3—0,5% 3a macor) rpadena Gn(4).
KoepuutusHi cunu (He, E) oTpuManux 3pa3kiB CHHTETHYHOTO alMasy Ta MPUPOIHOTo aamasy, 0e3
BUIMMHUX BKIIFOUCHb, MAIOTh 3HAYCHHS, SIKi HABEJICHO B TAOJIHIII.

Koepuutusna cuia H., e 3pa3kiB a1Ma3HOr0 NOJTIKPUCTATIYHOT0 KOMIIO3UTY i3 Pi3HMM CKJI1a10M

3pa3ok Koepiutusna cuna H., E
ACM 40/28 + 0,5% (3a macoro) rpadena Gn(4) 189,79
ACM 40/28 + 1,0% (3a macoro) rpadena Gn(4) 215,01
AM 10/14 + 0,3% (3a macoro) rpadena Gn(4) 303,22

247



Buwinyck 21. IIOPOJJOPA3PYIIAIOLJUN U METAJIOOBPABATBHIBAIOIIAH HHCTPYMEHT — TEXHHKA
U TEXHOJIOI'UA EI'O U3I'OTOBJIEHUA U IIPUMEHEHUA

@depoMarHiTHi BJIACTUBOCTI B OTPUMAHUX MOJIKPUCTATIYHUX aJIMa3HUX KOMIIO3MTaX
MOXXYTh (DOPMYBATUCh SIK BHACIHIJIOK BMICTY (P€pOMArHiTHUX JOMIIIOK Yy MOPOUIKaX MPUPOIHOTO
aJiMazy, a TaKOX 1 JIOMIIIOK 1 BKJIIOYEHb MeTaniB-po3unHHUKIB Byrielto (Ni, Fe, Co) y mopomkax
CUHTETUYHOTO anMaszy. SIK BioMO, anMas, M0 HE MICTUTh JOMIMIOK € JlaMarHETHKOM, MPOTE
MarHuTHI BJIACTHBOCTI peallbHUX MOPOIIKIB anMma3sy, K 1 eJeKTpU4YHI, 3ajeXaTb BiJl TOr0o, 4d
MICTSTh BOHH JIOMIIITKH Ta BKIIFOYeHHS [ 14, 15].

3aBISKU  MABUINCHIA MIITHOCTI KOMITO3MIIIMHUN ajMa3HUN MaTepial OTpHMaB IIHPOKE
3aCTOCYBaHHs B Oaratbox cdepax, a came: pH OCHAIIEHHI OypOBOro IHCTPYMEHTY (KOPOHOK), KOPOHKH
BUKOPUCTOBYIOTh TPU T'€0JIOrOPO3BIAYBaJIbHOMY OYpiHHI; NMPHU BUTOTOBJIEHHI CBepAeN s OeToHY,
KepaMiKH, TpaHiTy, MapMypy; MPH BUTOTOBJICHHI TOJIOK Uil HAHECEHHS MAJIOHKY Ha TPHPOIHOMY
KaMEHi; NpU BUTOTOBJEHHI HAKATHOTO IHCTPYMEHTY MJIs IUIacTUYHOI jAedopmarii MeraneBHx
MIOBEPXOHb; BIEpIIE PO3POOJEHO HAKATHUN HAATBEPIMH IHCTPYMEHT Uil OOpOOJIEHHS MarepiaiiB
THUCKOM; 3a3HAYCHUH IHCTPYMEHT MICTHTBH CelapaTrop, y THi3[a SKOro BCTaBJICHI BHIOTOBICHI 3
MOJIIKPUCTATIYHOTO KOMITO3UITIHOTO MaTepialy Tijla KOUEHHS 31 3B SI3KOM MK 3€pHaMHU ajiMa3-ajmas;
NPy BHUIOTOBJICHHI HAKAaTHOTO IHCTPYMEHTY Uil OOpOOJICHHS MartepiaiiB IMiJ THCKOM; TIpU
BUTOTOBJICHHI BUIJIQDKYBAyiB Ui JIOBEACHHS METAIEBHX ITOBEPXOHb JI0 JI3EPKAILHOTO CTaHY;B
OJIBIIIX, TPeOIHKAX Ta PI3LAX JUIS MpaBJICHHS KOPYHIOBUX HUTIQYBaJIbHUX KPYTiB, BHUIJIA/PKyBauax
JUTsT 0OpOOJICHHS 3aKaJICHUX CTaJed, BOJIOKAX ISl BOJIOYIHHS CTaJI€BOTrO, MiTHOTO, MOJTIOICHOBOTO Ta
IHIIMX JIPOTIB, HAKOHEYHMKAX JJIs [JAaTYMKIiB aBTOMATUYHOTO KOHTPOJIIO pO3MIpYy JeTaliei,
neopMyrouOMy IHCTPYMEHTI JJIsi MEXaHIYHOTO IIAp)KyBaHHS POOOYHMX ITOBEPXOHb OTrPAaHHOTO
YaBYHHOT'O JIUCKY, SIKM 3aCTOCOBYIOTh JJIsl OTpaHIOBaHHA anmasiB [16, 17, 18].

BucHoBKH

Takum guHOM, U 3a0e3MeUeHHs 3MIITHEHHS 3B'13Ky ajMas-ajMa3 Ta TiJIBHUIICHHS MIIHOCTI
KOMITO3UIIiiHOTrO Matepiaiy (Ha 20-25%) cuctemy, sika CKJIaJaeThes 3 TOPOILIKY aliMas3y Ta KpEeMHilo,
CMOYaTKy HarpiBaroTh 0 TEMIIEpATYpH, HEJJOCTATHBOI JJIs TUIABJICHHS KPEMHII0, BUTPUMYIOTb MIPH i
Temriepatypi ymnpoaosx 40-60 cek., MOTIM CHUCTEMYy HarpiBarOTh 10 TEMIEPaTypH, JOCTATHbOI I
IUIaBJIeHHS KpeMHio. [Ipyu 3a3HaueHii BUTpUMII 32 paxyHOK IUIAaCTHMYHOI Jedopmaliii BiIOyBaeThCs
ycaJiKa, MiJIBUIIYEThCSA B3a€MO3B’ 30K MK 3€pHAMU alMa3y, BiIOYBAa€ThCs YaCTKOBE 3POCTaHHS 3epeH
alMa3y 3a paxyHOK JIOMIIIOK B ajMa3HOMY IOpPOIIKY METaliB PO3YMHHHUKIB, 110 HPUBOIUTH IO
MIIBUILIEHHS MiHOCTI. Marepiaji, OTpUMaHHMI 32 paXyHOK BUKOPHCTaHHS ABOCTAJIHOIO CIIOCOOY
cuikanHs (AKTM), xapakTepu3yeTbcsl TIIBUINEHOK MIIHICTIO Ta Mae Oarato oOmactei
3aCTOCYBaHHS.

s obecneuenus ykpennenusi CeA3u AIMA3-AAMA3 U NOGBIULEHUS. NPOUHOCMU KOMHOZUYUOHHO20
mamepuana (na 20-25%) cucmemy, Komopas cocmoum u3 NOPOWKA AIMA3A U KPEeMHUs, CHAYAId
Hazpesarom 00 memnepamypvl HeOOCMAMOUHOU O/ NIAGLEHUS KDEeMHUS, BblOepAHCUBAIONM HpU MOl
memnepamype ¢ meuenue 40—60 c, 3amem cucmemy Hazpesarom 00 memnepamypwvi, OOCMAMOYHOU OJiA
niagnenusi Kpemnusi. Mamepuan, noaryuyeHHblil 3a cyem UCHOIb306AHUS 08YXCMAOUUH020 CHOCODA CHeKaHUs
(AKTM) xapaxmepu3syemcs nosbluleHHOU BPOYHOCIbIO U UMeen MHO20 001acmell NPUMEHEHUS.

Knwowuesvle cnoga: KomMnosuyuoruvle Mamepuanl, aimas, KpeMHUull, niacmuyeckas oegopmayus,
cnekamue, nPOYHOCMb, MEPMOCMOUKOCb.
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N. A. Rusinova
STRENGTH INCREASING OF COMPOSITE MATERIAL UNDER CONDITIONS OF TWO-
STAGE SINTERING IN A Cpiam-Si SYSTEM (Review)

To provide the strengthening of diamond-diamond and silicon bond powder systems are first heated
to a temperature not enough to melt silicon, maintained at this temperature for 40-60 s, to provide diamond
diamond strengthening and toughness of the composite material (20-25%), then the system is heated to a
temperature sufficient to melt silicon. The material obtained by using a two-stage sintering method (AKTM)
is characterized by high strength and has many applications.

Key words: composite materials, diamond, silicon, plastic deformation, sintering, strength, thermal
stability.
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OIIPEJAEJIEHME TOJIHIUHBI HOKPBITUA METAJIVIN3UPOBAHHBIX
HIJIM®IIOPOIIKOB CUHTETHYECKOI'O AJIMA3A HA OCHOBE
IKCTPAITOJIAIIMOHHO-A®PUHHOU 3D MOJEJIA 3EPHA

IIpoananusuposanvl memoouueckue 0coOeHHOCMU ONOCPEO08AHHO-AHAIUMUYECKO20 ONpedeneHus
MONUWUHBL NOKPLIMUS 3ePeH MEeMALTUSUPOBAHHBIX WAUDNOPOUWKOE CuHmemu4ecko2o aimasa. Ilposedennvle
UCCne008anus NOKA3AAU, YMO Haubonee COBEPULCHHBIMU eCMb Memoobl, OCHOBAHHbIE HA NPUMEHEHUU
eHewHell yOenbHou nogepxHocmu. Bnepevie npednodceno ucnonvzosamv 6 9MOU  pAcHemHOU cxeme
aKcmpanoaayuorHo-apunnyto 3D moodenv sepna. Ha npumepe wnugpnopowxa ACI125 400/315 doxazano
npeumyugecmgeo makoui 3D modenu no cpasnenuio ¢ 3D modenvio 6 ¢hopme wapa. Hcnonvzosanue
IKCMPANONAYUOHHO-AhPunHOtl 3D MoOenu 3epua no3eonsem HAX00Umsv MONWUHY NOKPLIMUS 3epeH
MEMANNUUPOBAHHBIX ANMA3HBIX NOPOUWKOE 0e3 MPAOUYUOHHO20 NPEONON0NHCEHUS O WapooopasHoll hopme
UX 3epen U ¢ MeHbuleli nozpewHocmoio. Ilpednodicenuviti HOBbIL MemoO Modcem Oblmb UCTONL306AH U Ol
NOPOWIKO8 Opy2uXx adpas3usHuIX Mamepuaos.

Kntoueswie cnosa: memannuzayus, nokpvimue, onocpedo8aHo-anaumuieckue memoowvt, 3D modens
3epHa, GHeuHss YOeNbHAs NOBEPXHOCb.

Mertannu3anus ecTb OAHUM M3 JEHCTBEHHBIX METOJ0B MOAU(UKALNUU MMOBEPXHOCTU 3€PEH
MOpOoUKOB cuHTeTHueckoro anmasza (CA), kyOudeckoro HUTpHIa Oopa M IMOPOIIKOB JPYTHUX
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