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HIABUIIEHHA MIIHOCTI KOMIO3UIIMHOI'O MATEPIAJTY 3A YMOB
JABOCTAAIMHOI'O CIIIKAHHSA B CUCTEMI Caanm — Si (OT'JIS )

s 3abe3neuenuss 3MIYHEHHS 36'A3KY AIMA3-AAMA3 MA NIOBUWEHHS MIYHOCTI KOMNOUYIUHO2O
mamepiany (na 20-25%) cucmemy, AKa CKIA0AEMbCA 3 NOPOWIKY aIMA3Y MA KPEMHIH0, CHOYAMKY
Hazpisaioms 00 memMnepamypu, HeOOCMAMHbOI Ol NIAGNEeHHA KPEeMHIl0, GUMPUMYIOMb Hpu  yil
memnepamypi ynpooosdic 40—-60 ¢, nomim cucmemy Hazpieaioms 00 memnepamypu, O0CHMAmMHbOI 0Jis
niaenenHs kpemuiro. Mamepian, ompumanuil 3a paxyHoK eUKOPUCMANHS 080CMAOTIH020 CHOCO0Y CHIKAHHS
(AKTM) xapaxmepu3syemuvca nioguyeHow MiyHicmo ma mMae bazamo obaacmetl 3acmMoCy8anHs.

Knrouoei cnosa: xomnosuyivimi mamepianu, aimas, KpemHuil, niacmuyHa oeopmayis, CnikauHs,
MiyHicmb, MEPMOCMItIKICMb.

Cy4acHuii po3BUTOK BUPOOHHIITBA OYPOBOTO Ta Pi3aIbHOTO IHCTPYMEHTY TICHO TOB' I3aHUI
13 3aCTOCYBaHHSM MOJIKPUCTAIIYHUX MaTepiajiB Ha OCHOBI anMazy. OcCHallleHHS 1HCTPYMEHTY
HA/ATBEPIUMH Pi3AIbHUMH BCTaBKAaMH J03BOJISIE CYTTEBO MiABHIIUTH HOro eheKTUBHICTH. IcHyrOUa
HEOOXIHICTb Y CTBOPEHHI HOBHX ajMa3HUX MOJIKPUCTATIYHUX KOMIO3HMIIMHUX MaTepiaiiB, II0
MaroTh i ABUILEH] ¢bizuko-mMexaHiuHi BJIACTHBOCTI (Hanpukian, 3HOCOCTIMKICTB,
TEPMOCTaOUIBHICTh, MILHICTb), MOTPEOy€E MOAATBIIONO BCEOIYHOIO BUBUEHHS MPOLIECY OTPUMAaHHS
3a3HaveHux MaTepiamis [1].

Jlns  ocHamieHHss OypoBOro 1HCTPYMEHTY (JIOJIOT, KOPOHOK, Pi3IiB) BHMKOPHCTOBYIOTh
aJMa3Hi TBEPJAOCIIaBHI TUJIACTHHH, SKI CKJIQJAIOThCS 3 TMOJIKPUCTAIIYHOTO aJIMa3HOTo IMapy Ta
MiJKIaAKH 13 TBEPAOTO CIUIaBy, IO BHUPOOJEHI SK OJHE IiJie, Ta aaMa3HUW KOMITO3UIIHHUN
tepMmocTabinbHuit Matepian (AKTM) [2].

Binomo, 1110 npH criikaHH1 MOPOLIKIB ajMa3zy MOYKHA KEPyBaTH CTPYKTYPOIO Ta BIACTUBOCTSIMU
MOJIIKPUCTAIB, 3MIHIOIOYH ITApAMETPH MPOIIECY CHIKaHHS (THUCK, TEMIIEPaTypy, TPUBAIICTb MPOIECY
crnikaHHs). Kepyroun mapamerpaMu CIiKaHHS MOKHa OTPUMATHU TOJIIKPUCTAIM 3 PI3HUM BMICTOM
BkiroueHb (CO, Si Ta iHImI), 3 IHTEHCHBHHM Ta KOHTPOJBOBAaHHM 3POCTAHHSM 3€pEH, 3 PI3HUM
XapaKTepoM 3J1aMy — TPAHCKPHUCTAIITHUM Ta IHTEPKPUCTAITHUM, 3 M1IBULIEHOO 3HOCOCTIHKICTIO.
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Joseneno [3], mjo Ha MIMHICTh OTPHUMYBAHHX IOJIKPUCTATIIYHUX MaTepiajliB Ha OCHOBI
aJiMa3y BIUIMBAIOTh YMOBH CIIIKQHHs, a caMe THCK Ta TeMmIepaTrypa. 3a paxyHOK BJIOCKOHAJIEHHS
YMOB OfIep>)KaHHS KOMITO3MIIIMHOTO MaTtepially Ha OCHOBI aiMasy 3aBASKH BHOOPY pPEXUMY
HarpiBaHHs ajiMa3HOi Macu BIJOYBa€TbCA 3pOCTAaHHS IUIOIII KOHTAKTy IO MeXax ajlMa3HUX
YaCTMHOK 1, SK HAaCNiZOK, MiJBUIIYEThCS #oro MinHicte. Bimomo [4] cmoci6 opepxaHHs
MOJTIKPUCTAIYHOTO TEPMOCTIHKOTO BHCOKOMIITHOTO MaTepiajly Ha OCHOBI MIKPOTIOPOIIKIB aliMa3y Ta

W KapOimxy KPEMHIIO.
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Puc. 1. 3anexcnicmo mikpomeepdocmi  npupoonvozo (1),  Cnocib OJIepXKaHHs

cunmemuyno2o  Kybiuno2o  e2abimycy (2), cummemuuno2o  KOMIIO3HLIAHOIO
kybooxmaeopuunozo 2abimycy (3) mowoxpucmanie aimasy e€i0 ~ Marepialy ~— Ha  OCHOBI
memnepamypu anMasy BKJIIOYAE
(bopMyBaHHS aMa3Hoi
Macu 3 MOPOIIKY ajlMazy Ta MPOCOYYBAJIBHOIO IIApy 3 CyMilll MOPOIIKIB KpEeMHIiI0, rpadity i
HAHOIOPOIIKY anMa3sy, HarpiBaHH Ii€i cucTeMu mpu TUcKy He MmeHmie 6 I'Tla go temmeparypu,
HEJIOCTaTHBOI /ISl TIJIABJICHHS KPEMHIIO Ta BUTPUMII MpHU i Temmeparypi ynpoaosxk 40-60 c,
NOTIM CHCTEMY HarpiBaloTh JO TeMIIepaTypd BHUIE TEeMIIEpaTypu IUIABJICHHS KPEMHIIO.
dopMyBaHHSI CTPYKTYpH MOJIKPUCTATIYHUX MaTepiaiaiB Ha OCHOBI aaMazy, JJis SIKUX XapaKTepHUM
€ HasBHICTb HENEepepBHOro0 Kapkacy 3 aJMa3HMX 4YacTUHOK, IOB'A3aHe, B IMEpLIy Yepry, 3
(dbopMyBaHHAM 3B'SI3Ky anma3 — anMas3. OCHOBHA pojib y I[bOMY IPOLIECI HAJEKUTh IIACTUYHIN
nedopmartii aTMa3HUX YaCTHUHOK IiJI JIi€l0 BUCOKUX THCKY Ta TeMIiepatypu. TemmnepaTypa no4arky
miacTUyHOi Aedopmariii Mikponopomkis anma3zy npu Tucky 8 I'lla cknagae 1230 K [5]. TlokazaHo
[6], 10 TpH CIiKaHHI TUCK B TOYKaX KOHTAKTy ajMa3HHX 3epeH Moxe nocsaratu 130 I'Tla. B mopax
MIDXK 3€pHaMM ajiMa3zy THUCK 3HAUYHO HHMIKYE, TOMY Ha IMOBEPXHSX, 1110 HE KOHTAKTYIOTh, YTBOPIOETHCS

rpadit [7].

Binomo [8], mo TBepaicTh anMazy 3aJexuTh Bija Temneparypu. Ha puc. 1 BuaHo, mo npu

niasumeHHi Temneparypu 10 1000 °C MikpoTBepAiCTh 3HUKYEThCS TPUOIU3HO B 2 pasH.
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3MEHILEHHS TBEPJIOCTI npu
TeMIepaTrypi, sKa  HIDKYE  TEMIIEpaTypu
IUTaBJICHHS KPEMHII0 Ta BUTPUMKA NpU IIiH
TeMIepaTypi, CTBOPIOE YMOBH Ui TPOIECY
miactuyHoi nedopmarii. [lig giero 3a3HaUESHUX
YyMOB  BiIOyBa€Tbcs  MIABUIICHHS  IUIOLII
KOHTAaKTy 4YacTHHOK anmaszy. Lle cmpusie
3MIITHEHHIO 3B'A3Ky aima3 — ajJMa3 Ta
11 IBUILIEHHIO MILHOCTI KOMIIO3ULIIITHOTO
MaTepiany, M0 MIATBEPIKYEThCS Alarpamoro
CTaHy CIIKaHHS aJMa3y Ta IJIaBKOCTI KPEMHIIO
(puc. 2). Ha piarpami cTaHy cIiKaHHS aiamasy
[4] 3amrTpuxoBaHOO  TOKa3aHa  00JacTh
CIIKaHHS aliMa3sy, a npsiMa JIiHis i3 HOMITKOO Si
: < . ONHCYE TUIABJICHHS KPEMHIIO 3aJIeKHO BiJ
\ 1000 2000 300G LK Temneparypu i TUCKy. CrioyaTKy MiJBUILyBaId
Puc. 2. ﬂzaepqﬂma CMany CRIKawHa ammasy  rycx no 8 TTla — (six Touks A 10 ToukH B).
ma niaskocmt Kpemnuo [loTiM HarpiBanu cuUCTEMYy A0 TeMIIEpaTypH,
sIKa BIATOBiIa€ 00JACTi CIIKAaHHS ajdMa3iB Ta BUTPUMYBAIH MPH i Temreparypi (touka C), mami
l'IpOBO,I[I/IJ'II/I Hal"plBaHH}I CHCTEMH J10 TeMnepaTypH I[OCTaTHLOI JUTsl TUTABJICHHS KpeMHito (Touka D).
‘ ' Ha puc. 3 nHaBeneHo
MIKpPOCTPYKTYPY uutiQis
3pasKiB KOMIIO3UIIIITHOTO
Mmarepiajly, BUTOTOBJICHUX 3a
nBoctafiitHoro (puc. 3 a) Ta
oxHocTafiiHoro (puc. 3 6)
CrikaHHs. AHal3 TOKasye ,
o Yy  KOMIIO3UIIHHOTO
Marepiary, BHTOTOBJIEHHOTO
3a aBocrtafiiinoro (puc. 3 a)

P Il
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Puc. 3. Mixpocmpykmypa winigpié 3paskie KOMNO3UYIHO20

. . CIIKaHHS Ta y
mamepiany, 6U2OMOGIeHUX No 08ocmadiiHomy (a) ma .\ .
. . . KOMITO3HUIIIHHOTO Martepiany,
ooHocmaodiinomy (6) cnikauHi
BUTOTOBJICHHOT'O 3a

omHOCTaiiHOrO (pUC. 3 6) CiKaHHs, OAHOPIHUI PO3MOALT YaCTUHOK anMasy Ta yTBopeHoi SiC-
¢da3un. PakTHUHO MK BCiMa YacTHHKaMH ajMa3ly pI3HHX pPO3MIpIB ICHYIOTh MPOIIAPKH
3B sA3yBalbHOI (Da3u, ajme B MIKPOCTPYKTYpl 3pa3KiB, 110 BUTOTOBJIEHI 3a JABOCTAIIHHOIO CIIKaHS
(puc. 3 @) 3a3HaYEHUX MPOIIAPKIB 3HAYHO MEHIIIE.

Binmomo [9], 1m0 OCHOBHOIO MNPUYUHOIO PYHHYBAaHHS CHHTETHYHOTO ajMaszy Mia €0
BHUCOKUX Temriepatyp € 30uibineHHs Ha 15-20% o00'eMy BKIIOYEHb CIUIaBY-PO3UMHHUKA IPH
HarpiBaHHI Ta iX B3aeMOJis 3 aiMa3oM. MIIHICTh anMa3iB MIiCHsS TePMOOOPOOKH 3aJIeKUTh BiJl
BMICTY, CKJIay BKJIIOYEHB, Ta BiJ CTPYKTypu Kpuctamy. Jocmiau mokazanu [10], mo gum Burie
BUXI1/IHA MIIHICTh KPHCTAIly Ta OUIBII JOCKOHAJIA Or0 CTPYKTYpa, TUM OisIblile BIJIMBAIOTh HA HOTro
MIIHICTB TICIISI TEPMOOOPOOKH JOMIIIKH BCEPEANHI KPUCTAIY.

3rigHo [11] MacoBa yacTka JOMIIIOK Y BUTJISAI POZYMHHUX KOMIIOHEHTIB B ILTi(HIIOPOIIKAX
HE TOBMHHA mepeBuiryBaTH 1%. MacoBa yacTka JIOMIIIOK y CyOMIKpOIIOpOIIKax HE MOBHHHA
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nepesuiyBat 2%. 3a qoMilKy Moxe OyTu HacTynHui Ximiunui enement: Co, B, Si, Fe, Mn, Ni,
Cr, Ca, Cu.

Bimomo [5], mo Ha MiIHICTP OTPHUMYBAHOIO MOJIKPHUCTATIYHOTO MaTepialy Ha OCHOBI
anma3y (AIIKM) BmnuBae BBeACHHS J00aBKH, SIKa aKTHUBYE Mpolec crikaHHs. JlocmimkeHHs
crpyktypu Ta ckiany AITIKM, orpumanoro B cuctemi Canm — Co ta cuctemi Canm — Co — 34Ni
MOKa3aJiy, 110 IiJIBUIICHHS MIIHOCTI BiOyBa€ThCA MPHU BUKOPUCTAHHI SK aKTHBYKOUYOI IMPOIEC
crikaHHs 100aBku KoOaiabTy (Co) Ta cymimn kobanbty 3 HikeneM (Co — 34Ni). Orpumanuii
MaTepiajl BUKOPUCTOBY€EThCS JJIsi OCHALICHHS KOPOHOK JUIsl OypiHHSA MOPiJ OCAA0YHOIO TUITY.

dopmyBaHHS MiKAIMa3HHX TPAaHUIb BHU3HAYAETHCS, TOJOBHMM YHWHOM, PO3BHTKOM
MacoIepPeHoCy B MICHAX B3a€EMHOTO MIKpPOIHACHTYBaHHS 3epeH. Taki q00aBKM sIK KOOAIbT Ta
HiKeJb, IPU CHIKaHHI B MDK3EPEHHUX MPOMDKKAX BUKOHYIOTh POJIb TEXHOJIOTIYHOTO CEpEeIOBUINA, B
SKOMY Bi,[[6YBa€TBC$I B3aEMOJIISI B CUCTEMI anmMa3-q00aBKa i MPOXOJAUTh MPOIEC HeperI/ICTaﬂiSaHﬁ
gyepe3 piaky ¢aszy, HKepeloM AKoi € KoOanbT Ta Hikenb. Lle mpuBOIUTH 10 BUHUKHEHHS 3B SI3KIiB
anMas-aaMma3 1 MiABUIICHHS MIIHOCTI Martepiany. BBeneHHs KO6aJ'H>Ty Ta HIKeN 301IbIIye
B'SI3KICTh Marepialy (3MEHIIye HOTO KPUXKICTh) Ta BiAMOBiAHO, MimHiCTh. KpiM mporo, cruiaB
KOOallbTy 3 HiKeJIeM, B YMOBaX BHCOKHX THUCKY 1 TeMIiepaTyp Kpalle 3MOouye alMa3Hi 3e€pHa, HiXK
koOasbT. TOOTO MpM BHKOPUCTAHHI 3a3HAYCHUX JOOABOK BiIOYBA€ThCS 3POIICHHS 3€pEH anMasy,
TOMY BHHHUKA€ MUTAHHSA — YU BiJIOYBAIOThCS aHAIOTIUHI MPOIECH MPHU BBEACHHI KpeMHit0 (Si) sk
I00aBKH, 10 aKTHUBYE MPOLEC CITIKAHHSI.

€ nani [12], mo mpu HarpiBaHHI CHHTETHYHMX anma3iB 1o Temmepatypu 1000 °C
BiOYBA€TbCA  BUIUIABISHHS  BKJIIOUEHb  CIUIABY-PO3YMHHMKA. MOXHA  TPHIYyCTUTH, IO
MIKPOBKIIIOUEHHS CILJIaBiB-PO3UYMHHUKIB MOXYTh BUIAUIATHCS mpHu Temneparypi menme 1000 °C,
TOMYy IO TEeMIlepaTypa IUIaBJICHHS MIKPOBKIIIOYEHb HIDKYA. MOXKIIMBO, IO 3aBASKH HAasBHOCTI
BKJIIOUEHB CIUIaBIB-PO3YMHHUKIB B YACTHHKAX BHXIJHOTO aJIMa3HOTO MOPOLIKY IMPHU BUKOPUCTAHHI
KpPEMHIIO B110yBa€ThCS YaCTKOBE 3POILEHHS 3€pEH, AKE MPUBOAUTH 10 MiABUIIEHHS MILHOCTI.

Bimomo [7], mo 3acTocyBaHHS HOPUPOIHOTO MIKPOMOPOIIKY anMma3y Uii OTpUMaHHS
KOMITO3UIIMHUX MaTepialiB 3a3BUYail CIpUs€ MIJBUIICHHIO TEPMOCTAOLIbHOCTI OTPUMAHHOIO
MaTtepially, Tak SK BBaXKA€TbCs, 1[0 HNPUPOAHI aJMa3d, Ha BIAMIHY BiJl CHHTETUYHHMX HE MICTATh
METaJIIYHUX JIOMIIIOK, SIKI MPU BHUCOKUX TECIEpaTypax B3a€MOJIIOTH 3 alIMa30M Ta MOHMKYIOTh
Horo excrulyartaliifHi BIaCTUBOCTI.

[Ipore Oyno mokazano [13], 1[0 MOPOIIKKM HE TUIBKM CHUHTETHUYHOTO, aje W MPUPOIHOTO
alMa3y MICTATh JOMIIIKK Ta BKIIOYEHHS. JlJi1 OTpuMaHHS 3pa3KiB aJTMa3HUX KOMIIO3UTIB CITIKAIU
anmaszHi Mmikpornoportku ACM 20/10, ACM 40/28 ta AM 10/40 Ge3 n00aBOK, fKi aKTUBYIOThH
MpoLlecC CHiKaHHA, MpoTe JojaBanu HeBenuky Kinbkicth (0,3-0,5% 3a macoro) rpadena Gn(4).
Koepuutueai cuiu (He, E) oTpuMaHux 3pa3kiB CHHTETHYHOTO ajiMa3y Ta MPUPOIHOTO anMasy, 0e3
BUJIUMUX BKJIIOUYEHb, MAIOTh 3HAYCHHSI, Ki HABEJICHO B TAOJHIII.

KoepuutusHa cuiia He, e 3pa3kiB amMa3HoOro noJiikpucTaaiyHoro KOMIO3UTY i3 Pi3HMM CKJIa0M

3pa3ok Koepuurtusna cuna He, E
ACM 40/28 + 0,5% (3a macorw) rpadena Gn(4) 189,79
ACM 40/28 + 1,0% (3a macoro) rpadena Gn(4) 215,01
AM 10/14 + 0,3% (3a macoro) rpacdena Gn(4) 303,22
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@epoMarHiTHi BJIACTUBOCTI B OTPHUMAHUX MOJIKPUCTATIYHUX aAJIMa3HUX KOMITO3UTAX
MOXYTh (DOPMYBATUCh SK BHACIHIIOK BMICTY ()EPOMArHITHHX JOMIMIOK y MOPOIIKAX MPHUPOIHOTO
ayiMa3zy, a TaKOX 1 JOMIIIOK 1 BKIIIOYEHb MeTaniB-po3unHHHKIB Byrieito (Ni, Fe, Co) y mopomkax
CUHTETUYHOrO anmazy. SIK BioMoO, anMma3, 110 He MICTUTh JOMIIIOK € JlaMarHETHKOM, IMpOTe
MarHuTHI BJIACTMBOCTI peaJbHUX MOPOLIKIB alMazy, AK 1 eNeKTPUYHi, 3ajexaTh BiJl TOro, 4u
MICTSTh BOHH JIOMIIIIKH Ta BKIrOYeHHs [14, 15].

3aBISIKM  TIABUIICHI MIITHOCTI KOMIIO3WINIMHMN ajdMa3HUil Marepial OTpPHMaB IIUPOKE
3aCTOCYBaHHA B Oaratbox cepax, a came: Ipy OCHAIIEHHI OypOBOTO IHCTPYMEHTY (KOPOHOK), KOPOHKH
BUKOPUCTOBYIOTh IIPU T'€0JIOrOPO3BiAyBaJIbHOMY OYypiHHI; MPH BUTOTOBJICHHI CBEpIen sl OETOHY,
KepaMiKu, TpaHiTy, MapMypy; IpU BUTOTOBJICHHI T'OJOK JJISi HAHECEHHS MAJIOHKY Ha MPUPOTHOMY
KaMEHi; TpW BUTOTOBJIEHHI HAKAaTHOIO IHCTPYMEHTY IS IUIACTHYHOI aedopmariii MeTajaeBHX
MOBEPXOHb; BIEpIIe PO3POOJICHO HAKATHHWI HAATBEPAMN IHCTPYMEHT JUisi OOpOOJIEHHS MarepialiB
TUCKOM; 3a3HA4YeHWH IHCTPYMEHT MICTHTh Cemaparop, y THiI3[a SKOTO BCTaBJICHI BHTOTOBIICHI 3
MOJIKPUCTAIIYHOTO KOMITO3HIIIHHOTO MaTepialy Tijla KOYeHHS 31 3B 3KOM MK 3epHAMH alMa3-ajimas;
NPy BHUTOTOBJICHHI HAKAaTHOTO IHCTPYMEHTY JUIA OOpOOJIHHS MarepiaiiB IiJ THCKOM; TIpH
BUTOTOBJICHHI BWITIQJKYBadiB Uil JOBEICHHS METAJeBUX IOBEPXOHb [0 I3EPKAIBHOIO CTaHY;B
OJIBILIX, TPeOIHKAX Ta PI3IAX IS TPaBICHHS KOPYHIOBUX HUTI(QYBaJbHUX KPYTiB, BHUIJIAPKyBadax
U1 0OpOOJICHHSI 3aKaJICHUX CTaJICH, BOJIOKAX Ul BOJIOUIHHS CTAJIEBOTO, MiJTHOTO, MOIIOACHOBOTO Ta
IHIIMX JPOTiB, HAKOHEYHWKAX JUIS JAaTYMKIB aBTOMATUYHOTO KOHTPOJIIO pO3MIpYy JeTaiei,
neopMyrouoMy I1HCTPYMEHTI s MEXaHIYHOTO IMIApP)KyBaHHS pPOOOYMX TOBEPXOHb OIPAHHOTO
YaBYHHOT'O JIMCKY, SIKHI 3aCTOCOBYIOTB JIJIsl OTpaHIOBaHHs anmasis [16, 17, 18].

BucHoBku

TakuM yuHOM, 75 3a0e3MedYeHHs 3MIIHEHHs 3B'A3Ky alMa3-ajMa3 Ta IiJBUIIEHHS MIlHOCTI
KoMmno3uiiiHoro marepiany (Ha 20-25%) cucremy, sika CKJIaJaeThCs 3 TTOPOIIKY alMa3y Ta KPEMHIlo,
CIIOYATKy HarpiBaroTh J0 TEMIEPATYpH, HEAOCTATHBOI JUIS TUIABJICHHS! KPEMHIIO, BUTPUMYIOTb NIpH 1K
Temreparypi ynpoaosx 40-60 cek., MOTIM CHCTEMYy HarpiBaioTh /0 TEMIIEPATypH, JOCTaTHBOI s
IUIaBJICHHS. KpeMHito. [Ipy 3a3HaveHii BUTpUMIN 3a paxyHOK IUIACTUYHOI Jedopmariii BiOyBaeThCs
ycaJika, MiJBUIIYETHCS B3aEMO3B SI30K MK 3€pHAMH ajiMa3y, BIIOYBAEThCSl YaCTKOBE 3POCTAHHS 3€peH
amMazy 3a paxyHOK JOMILIOK B aJMa3HOMY IOPOIIKY METaliB PO3YMHHMKIB, IO MPUBOAUTH 10
MIBUIIIEHHS MIHOCTI. Marepiall, OTpUMaHHUN 32 paXyHOK BUKOPUCTaHHS JBOCTAIIHHOTO CIIOCOOY
cinikauHst (AKTM), xapakTepusyeTbcs MiJBUIIEHOK MILHICTIO Ta Mae Oararo ooOnacteit
3aCTOCYBaHHI.

s obecneuenus ykpennieHusi Céa3U AiMA3-AAMA3 U NOBLIUEHUS NPOYHOCIIU KOMHOSUYUOHHO2O
mamepuana (na 20-25%) cucmemy, kKomopas cocmoum u3 NOPOWIKA AIMA3A U KPeMHUs, CHAYA1d
Hazpesarwom 00 MeMHepamypvl HeOOCMAmMOUHOU O/l NIAGIeHUS KPEMHUs, BblOepIcU8aom npu 3moti
memnepamype 6 meyenue 40—-60 c, 3amem cucmemy Hazpesarom 00 memnepamypul, 00CMAMOYHOU OIS
naaeneHust Kpemuus. Mamepuan, nonyueHHvlil 3a cyem UCHOab3068aHUS 08YXCMAOULHO20 CnOcoba CneKaHus.
(AKTM) xapaxmepu3syemcs nogbluenHOU NPOYHOCBIO U UMeenm MHO20 0baacmel nPpUMeHeHUs.

Kniouesvle cnosa: xomnosuyuonuvlie Mamepuanl, aimas, KpeMHull, niacmuyeckas oeghopmayus,
cnexkanue, NPOYHOCHb, MEPMOCIMOLKOCHIb.
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N. A. Rusinova
STRENGTH INCREASING OF COMPOSITE MATERIAL UNDER CONDITIONS OF TWO-
STAGE SINTERING IN A Cpjam-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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ONPEAEJIEHUE TOJIWHBI ITIOKPBITUA METAJIVIN3UPOBAHHbBIX
HJIN®ITOPOILIKOB CUHTETUYECKOI'O AJIMA3A HA OCHOBE
IKCTPAIOJIAIIMOHHO-A®PUHHOM 3D MOJIEJIN 3EPHA

Ipoananuzuposansvt Memoouseckue 0COOEHHOCMU ONOCPEOOBAHHO-AHANUMUYECKO20 ONpedeeHus
MOAUUHBL NOKPBLIMUSL 3ePeH MEMALTUIUPOBAHHBIX WAUDNOPOUKOE cuHmemudecko2o aimasa. Ilposedennvie
uccnedosanus NOKA3AIU, Ymo Haubolee COBEPUICHHBIMU eCMb MemoOobl, OCHOBAHHLIE HA NPUMEHeHUU
6HewiHell YOenbHolU nogepxHocmu. Bnepsvie npednooiceno ucnorv3osamv 6 5MOU PACYEMHOU cxeme
axcmpanonayuouno-aggunnyio 3D moodenv szepna. Ha npumepe winugnopowxa ACI125 400/315 ookaszamno
npeumywecmeo maxou 3D modenu no cpasmenuro ¢ 3D mooemvio 6 popme wapa. Hcnonvzosanue
IKCMPANnoIAYUoHHo-agppunnou 3D modenu 3epua no3eonsem HAXO0UMb MOAWUHY HOKPLIMUSL 3epeH
MEMANTUSUPOBAHHBIX AIMAZHBIX NOPOWKOE Oe3 MPAOUYUOHHO20 NPEONOLONCEHUS O WUAPOOOPA3HOU hopme
ux 3epen u ¢ mMenvuuell noepeutnocmoio. Ilpednodicennvlii HOBLIL MeMOO Modcem ObiMb UCHOAL308AH U OIS
NOPOWKO8 OpY2UX AOPA3UBHBIX MAMEPUANO8.

Knrouesvle cnoea: memaniuzayus, nokpvimue, 0NOCPeO08anHo-auaumuyeckue memoost, 3D moodens
3epHA, BHEUHAS YOelbHAS NOBEPXHOCHD.

Mertamnzanust €CTb OJHUM U3 JIEHCTBEHHBIX METOJ0B MOJIU(HUKAIIMM TTOBEPXHOCTH 3€peH
MOPOIIKOB cHuHTeTH4eckoro anmasza (CA), kyOumdeckoro HuTpujga O0pa MU MOPOIIKOB JIPYTHX
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