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HaJCepTaIH0HHyHO pa60Ty By6HeHKoBa BorJana Bop€BaHa TCMy:

«Pa3pa6oTKa TeXH0JIOIHH CeJIeKTHBH0r0 J1a3epH0T0 CIIeKaHI T0HK0CTeHHLIX

CJ1OKHOIpOJHJIBHBIX 3JeJI 3 Kap6J1a KpeMHH», IpeIICTaBJIeHHyHO Ha C0HcKaHe yYeHO

CTeIIeH KaHJIHJaTa TeXHHIeCKHX HayK IIO CIIeIMaJILH0CT 2.6.5- Ilopo11K0Bag MeTaJLJIypFH

KOMIIO3HIIHOHHLIe MaT€pHaJILI

AKTyaILIOCTL TeMLI JICCepTaII

Kap6MI KpeMHM (SiC)BJIeTC 0JIHHM M3 Ha6OJIee IIpCIIeKTHBHLIX K0HCTpyKIIH0HHLIX

MaTepHaJ10B COBpeMeHHO HHKeHepHH, O6J1a/1a10IHM yHHKaJIBHLIM C0IeTaHHCM BLICOKO

TBpJOCTH, TeIJI0IIp0B0JIH0CTH, XHMMecKO cTOKOCT, KapOcTOKOCT, pa/HaIHOHHOk

CTOKOCTH, HM3KOrO KO9bdeHTa TepMIeCKOrO paCIIpeH HH3KO yJIeJIBHO MaCCLI.

JlaHHLre cBOicTBa O6yCJ10BJIBaHOT er0 IIp0K0e IIpMMeHeHHe B aTOMHO 3HepreTHKe,

a3p0KOCMYecKO 0TpaCJIH, J1a3epHO TeXHKe H IpTX OTpaCJIX. OJIHaKO IIHp0K0e BHeJIpCHe

SiC-3JeJI CJepKHBaeTC TeXHOJIOIHIeCKHM OIpaHHIeHMM: TpaJIHIIHOHHLIe MeTOJIL

bopMoBaH (TO0pIee IIpeCCOBaHMe H erO BapHaIHH, a TaKKe MeTOJBI, HCIIOJIB3yHOIIe IIOJIMep

B KaIeCTBe CB3yHOIIeIO IIOIHMepHLeAT IIIJIKepHOe JIMTLe) C IIOCJIeIyHOei MeXaHHeCKO

o6pa6oTKO IIpaKTIeCK He I103BOJIIOT II0JIyYaTL TOHK0CT€HHBIe H CJIOKHOIIpOJHJIBHBIe

3JIeJIH- C BHyTpeHHHMH IIOJIOCTIMH, KpHBOJIHHeHLIMH IIOBepXHOCTIMH H pa3BTO



peopucro crpyKrypoi. Ip4Ha KpoeTc B CJIOKHOCT 3T0TOBJIeHH OCHaCTKM J1JI

I1pOH3BOJICTBa H3JeJI CTaHJapTHBIMH MeT0I1aMH, B yCaJIKe H KOpOJIeHH IIpH CIIeKaHH (B

CJIyae MCI1OJI3OBaHMA IIOJIMepa), a TaKKe B H3KO TpeIIIHHOCTOKOCTH MaTepaJIa KpaHe

BLICOKO TpyJOeMKOCTH MeXaHYecKo 06pa60TKM CBepXTBepI1OT0 SiC aJ1Ma3HLIM

HCTpyMeHTOM.

B CBI3H C 9TM OCOyIO aKTyaJILHOCTL IIpHO0peTaIOT aJUIHTBHLe TeXHOJIOTH, H, B

IaCTHOCTH, MeTOJI CeJIeKTHBHOrO J1a3epHOTO CIIeKaHA (CJC), KOTOpLI 6Jar0Jap IOCJIOHOMy

CHHTe3y OTKpLIBaeT IIpHHIIMIIaJILHO HOBLIe BO3MOKHOCTH JI J0pMHp0BaHH 3JIeI

BBIC0K0T0 yp0BH CJI0KH0CT 6e3 HCII0JIB30BaHH JOpOrOCTOeH 0CHaCTKH C BLICOKOi

T0IHOCTLIO H MMHHMaUIHO IOcIeyHOIe MeXaHecKOi 06pa6oTKoi. OJ1HaKO IIpHMCHeHe

CJC JJ1 Kap6J1a KpeMHH C0IIpKeHO C CepL3HLIMH HayHO-TeXHIeCKHMH B1I3OBaM:

CKJIOHH0CTB SiC K JIHCCOIHaIH IIpH BLICOK0TeMIIepaTypHOM JI0KaJIBH0M J1a3epH0M BO3JeiCTBH

IeperpeBe MaTepaJIa, HeOoXOJIMOCTB yIIpaBJIeHTeIJIOBBIM IIOJIMH JUI I1pJ1OTBpaIIIeHM

JIUCCOIHaIH H paTpeCKHBaH B T0HKHX CCIeHX, a TaKKe JI O6€CIIeIeH OJIH0p0JIHOCTH

cBOicTB IOIIyIaeMLX 3Je. Paree no1araJ1OB, ITO KpaTKOCpOIHO J1a3epHOe BO3JeiCTBe

He I1O3B0JIMT peaJIH30BaTL CIIeKaHHe IaCTHII Kap6HIa KpCMHH 3-3a bM3HeCKO IIpHp0JIBI

JaHHOIO CO€JHHeHH, KJIHOYaHOIe IaBJIeHe Tpe0yHOIIe JIHTJILHOr0 HarpeBa JI

TBepOba3noup]y3.

Aryanocr JccepTaHoHHoii pa60THI OIIpeJeJ1TC BOcTp6OBaHHOCTLIO

9bqeKTHBHO TeXHOJIOIH IIpOM3BOJCTBa CJIOKHOIIpOpHJILHBIX H TOHKOCTeHHLIX 3JeJIH H3

Kap61a KpeMHH, HeO0XOJIMMOCTBIO JIeTaJILHLIX HCCJIeJ0BaH MeXaHH3Ma CIIeKaHH I1OpOIIKa

SiC B yCJ1OBMX KpaTKOCp0IHOrO J1a3epHOrO BO3JeCTBM, OIITMM3aIMH peXMOB CHIC

pa3pa6OTKH HayHO 060CHOBaHHLIX MeTOJIOB nOcTO6pa6OTKH JUI yIJI0THeHH CTpyKTypL

IIOJIyYaeMBIX 3ar0TOBOK. AKTyaJILHOTL pa6OTB IIOJITBepKJIaeTCY BLIIIOIHeHeM HCJIeJOBaHa

B paMKaX KOMIIeKCHO Hay9HO IIpOrpaMMB TocKopIOpaH «PocaTOM» 1IO JOrOBOpaM No

227/4900-)1V220693.3810000 or 26.10.2022N 227/6707-J1/240090.11.KO.000 or 13.05.2024.

Haya9 Hou3na

1. cTaHoBJeH MeXaH3M CIIeKaHM H3JeJI 3 Kap6HJ1a KpeMHH B cpeJIe apr0Ha I1pH

Yb-a3epHOM BO3JeCTBH (Q= 1070 HM), 3aKJIHOIaHOIIIC B yBeJIHIeHH MeKIaCTHIHLIX

K0HTaKTOB 3a CIeT JICCOIHaII SiC B II0BepXHOCTH0M cJOe aCT, 06pa30BaHKpeMHeBOFO

pacIJ1aBa H IIOCJIeJyHOIe KpMCTaJIIM3aIIH Ha X IOBepXHOCTM JByXCOHO CTpyKTypLI,

TOJIHa KOTOpO JIeIHO 3a2BHCT OT IJIOTHOCT 9IepTH J1a3epHOIO 3JIyIeHM B HHTepBaJIe

E= 60150 JK/MN?. IoBepXHocTHLI CIO TOJIIIHO J0 I MKM COCTOMT 3 KpHCTaIJIYecKo

MaTpHIILI KpeMHH, apMHpOBaHHO HaH03epHaM SiC (4060 HM), a IocJOii (3-5 MKM) 3
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aMop]HoroKpHTaJIIIeCKOFO KpeMHHIaCTaMM rpa]HT3pOBaHHOrO yrJIepOJa (0,30,8

MKM).

2. O61apyKeHa 9KCTpeMaJILHa8 3aBCHMOCTL OTHOCHTeJILHO IJIOTHOCTH CJC-3ar0TOBOK

OT IJIOTHOCT 9HepFH J1a3epHOFO H3JIyIeHH, 3aKJIHOaHOIIaC B JIOCTHKHHM MaKCHMaJILHOTO

3Ha9eHM p= 87% 1p E = 90 ± 10 JK/MM°, ITO 1IO3BOJIeT yIIpaBJITB IJIOTHOCTBHO B HHTepBaJIe

4087 %. IIpu E > 130 JK/MM? BCIeJICTBe HTeHCHBHO JIHCCOIHaI SiC 06pa3y10Tc

paccJoiHIe TpeIHI, a HKe 60 JK/MM' He IIpOCXOJIT CIIeKaHM IOpOIIKa.

3. IloKa3aHo, To Ip opMp0BaH oKOHIaTeJILHO CTpyKTypBI 3JenI Ha 9Tan1e

CHJIHIHpOBaHH9 CJ]C-3arOTOBOK, IIpOIIeJIIIHX IKJI IIHpOyTJIepOIIHOTO HaCLIIICHHY, B KaIeCTB

HCTOIHKa yTJIepOJIa HapJIy C IIHpOyTJIepOJIOM BBICTyIaHOT HIaCTIB rpa]HTH3Hp0BaHHOrO

yrJIep0a pa3MepOM 0,30,8 MKM, 06pa3yHOIIHe B p3yJILTaTe JICCOIHaIH Kap6HJ1a KpeMHH

IpH CJIC. Oro IO3BOJIJIO IIpH OTHOCHTeJILHOK IIJIOTHOCTH H3Jen1A 99,8 % yBeJIHIHTL

061eMHyHO OJ1IO SiC Jo 35 %.

IIpaKTuIeKa9 3HaIMocTL pa60TL

1. Hai/eHI OITMaJIHLIe peKHMBI CeJIeKTHBHOrO J1a3epHOIO CIIeKaHA IIpM II0JIyIeHH

3eJIM Ha OCHOBe Kap6Ma KpeMHH, B TOM Ice KpyIIHOraoapHTHLIX JO 950 MM.

Pa3pa6oTaH1 3aper€TppoBaH TeXHOJOTeCKe HCTpyKIM: No006.002.11-0012-2022

«CeeKTHBHOe J1a3epHOe cIeKaHe Kap6JIOKpeMHHeBBIX MaTepHaJ1OB» N013.010.11-0008­

2024 3rOTOBJIeHe MaKeTa IeJIeBOTO 3JeJI C IIpHMeHeHeM OIIITH0rO 06pa31a yCTaHOBKH

CJIC».

2. Pa3pa60TaHaTXHOIOTA IIOJTyIeHKpyIIHOraapTHLIX 3eJIj CJ1OHO p0pMLI H3

Kap6J1a KpeMHM, 0CHOBaHHa Ha COIeTaH CJIC c TpeXcTaHO nOcTO6pa6oTKo,

BKJI1OaHOIIe IIpOIIMTKy CJ[C-3arOTOBKH BLICOKOyTJIepOICOJIepKaIIIHM IIOJIMMepOM, IIHpOJIH3

I0JIHMepa (Kap60HY3aIMHO) CHJIHIMpOBaHMe Kap6OH3HpOBaHHOi 3arOT0BK. B peecrpe IHI

AO «HIIO «IIHHTMAIII» 3apereTppoBaHo Hoy-xay N182-KT or 25.12.2024 r. 1a

I1pOH3BOJCTBO MaKeTa TOHKOcTeHHOr0 KpynIHOra6apHTHOrO (950 MM) H3JeJI 0IITHIeCKOrO

Ha3HaIeHH.

3. Ha ocHoBe pa3pa6OTaHHLIX peKOMeHJaIIH H3TOTOBJIeHa CI1eIIMaJIH3Hp0BaHHa

ycTaHoBKa «MeltMaster3D-1000» c 8-11a3epHO 1a3epHO-OIITHeCKO CHCTeMO CKaHHp0BaHM

H pa3MepaM pa6ouei 3OH 1000 x 1000 x 300 MM, IIp7Ha3HaIeHHa JUI I1pO3BOICTBa

CJ1OKHOIIpObHJILHLIX H T0HK0CTeHHLIX 3JeJI 3 Kap6Ia KpeMHH.
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C'rpyKTypa OHoBoe coJepxaHue pa6oT

JuccepTaoHHa pa60Ta COCTOHT H3 BBeJeH, 4 1JIaB, O61IX BBIBOJOB, CIICKa

CI1OJI3OBaHHO JITpaTypLI 3 16l HaMeHOBaH 4 IIpJIOKeH. JccepTaI CO/epKT

198 Tpan, 23 Ta6/1IL1 76 pMCyHKOB.

Bo BBeeH O60CH0BaHa aKTyaJIBHOCTL TCMBI, CbOpMyJIpOBaHLI IIeJIB H OCHOBHLIe

3a/aICCJIeJIOBaHH, OTpaKeHLI HayHIHa HOB3Ha H IIpaKTHIeCKa8 3HaIHMOTB pa6OTB.

IepBaa rJaBa cOJepKMT aHaJITeCKi 0630p HayIHO-TXHMIeCKO JITepaTypBI, B

KOTOpOM paCCMOTpeHLI CBOCTBa Kap6Ia KpeMH, CTaHJapTHBIe TeXHOJIOF erO IOJIyIeHI W

popMoBaH H3JeJI, a TaKKe IIpOaHaJIH3HpOBaH OIIBIT IIpHMHeHH a/JIHTHBHLIX TeXHOJIOr

(SLA, BJ, DIW, SLS)I KepaMHHeCKX MaTepHa1OB SiC B acTHOcT. IpoBeHHLIi aHa13

I1OKa3aJ1, ITO MeTOJI CJIC BJIeTC HaMoOJIee IIepCIIeKTBHLIM JI H3TOTOBJIeH 3JeJI 3

SiC c TOIKH 3peHMY OTCyTCTBM OIpaHMIeHIIO IIOJIyaeMO TOMeTpHH H BO3MOKHOCT

HCIIOJIB3OBaHH HCXOJIHOTO IIOpOIIIKa 6€3 IIOJIHMepHOIO CB3yHOIIIerO.

Bropa9 TJaBa IIOCBIII€Ha OIIHCaHHIO HCXOJIHLIX MaTepHaJIOB, TeXHOJIOTIeCKOTO H

aHaJITHHIeCKOTO O60py/10BaHH H MeTOJIMK CCJIeJOBaHi. OIICaHLI yCTaHOBK CJC

MeltMaster3D-160 w MeltMaster3D-1000, a Ta1Ke MeTOJIK 1OcTO6pa6OTK (11pOITKa

IIOJIHMepOM-IIpeKypCOpOM, IIpOJIH3, CHJIHIIHpOBaHe) H MeTOJILI KOHTpOJI IJIOTHOCTH,

MHKpOCTpyKTypL, pa30BOFO COCTaBa, TeIJIOpH3HIeCKHXH MeXaHHIeCKMX CBOCTB.

B rper»ei raBe npe/craBeHIpe3yJTaT1o BI6Opy CXOJIHLIX MaTepHaJ1OB, paceTy

Ha9aJ1HOH MaTpHILI TeXHOJIOTIeCKMX I1apaMeTpOB H OIIpeJIeJIeHHO MeXaHH3Ma CI1eKaHY

IOpOIIKa SiC B pOIecce CHIC. B KaueCTBe HCXOIIHLIX MaTepHaIOB paCCMOTpeHLI IIOpOIIIKH

Kap6a KpMHH MapOK F280, F320, F360, F1000 H IpaHyJpOBaHHLI SiC. Io pe3ynraraM

OIeHK TeXHOJIOTHIeCKX CBOiCTB JUI JaJILHeIIIerO MCI1OJI3OBaH BL6paHBI IOpOIIIKH F280

F320, 1ocKOJKy OH 06eCIIeIBaJI Tpe6yeMyHO [OpMyeMOCTL IIOpOIIKOBOFO CIO I 6LLJI

KOMMepIeCKM JOCTIIHLI B TpeoyeMHIX 06eMax. Ha OCH0Be pacIeTOB I1OKa3aHO, ITO J1JI SiC

TpeoyerB6 pa3 MeHLaIJIOTHOCTL 9HepT, IeM JIAl,O4. Mero1aMPM, I9M OJ1C

aHaJ3a yCTaHOBJIeH MeXaHH3M CIIeKaHH, 3aKJIIOIaIOI(C B JIHCCOIHaH SiC B

IIOBepXHOCTHOM cIOe IacTI c 06pa30BaHeM JIByXCJIOHO CTpyKTypLI Ha OCHOBe KpCMHM.

IIp0BeeHa OIITHMH3aIHS TeXHOIOIHYeCKHX 1apaMeTpOB CJIC, B pe3yILTaTe KoTOpO

OIIpe/eJeHI OITHMaJILHBIe 3HaIeHH: IJIOTHOCTL 9HepIHH 80100 J[K/MM', 1ar cKaHp0BaH

60 MKM, BLICOTa CJ1O 30 MKM, 06eCIeIBaHOIIe IJIOTHOCTL CJIC-3ar0T0BOK JI0 87 %.

erBepTa IJIaBa IIOCBIIIIeHa HCCJIJOBaHHIO H OIITHMM3aIIHH TeXHOJIOIHIeCKHX

napaMeTpOB MeTOJOB IIOCTO6pa60TK CJC-3ar0T0BOK. Pa3pa6oTaHa KOMIJIeKCHa TeXHOJIOI

I1OcTO6pa6OTKM, BKJIHOYaHOIa IIpOyTJIepOJIHOe yIJIOTHeHe (PIP -- IIpOIITKa IpeKypCOpOM

IIHpOJI3) H KKOba3HOe CHJIHIIHpOBaHe (LSI). cTaHoBIeHo, ITO JUI 06pa3110B C BLIcOTO
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CJ1O 30 MKM JOCTaTOIHO 23 1IKIOB IIpOTJIepOJIHOIO yIJIOTHeH, a JJI BLICOTBI S0 MKM

4-5 1KnOB. IoKa3aHo, TO pa3pa60TaHHLIe peKHMLI IIOcTO6pa60TK 06eCIIIBaHOT IOIIeHe

H3JeJIi 13 SiC CJ0KHO popMB C IJIOTHOCTLO JO 3,05 T/CM, IOpcTocT1O Jo 0,2 %,

TeIJIOIIpOBOJHOCTL1O 135 BT/(M ·K), To cOIocTaBMO co cBOiTBaMM 3JeJI, IIOJIyeHHLIX IIO

CTaHJapTHLIM TeXHOJIOIM. IIpe/TaBJIeHLI IIpHMepBI H3TOTOBJIeHHLIX CJIOKHOIIpO]HJILHLIX

3JIeJI, B TOM IcJIe ]parMCHT IeJIeBOIO H3JeJI OIITHIeCKOIO Ha3HaIeH c peopaM

OXJIaJIeHH•

3aBepIaHOT JCepTaIOHHyHO pa6OTy O6I1e BLIBOJILI, I1O3BOJIHOIIe 06BeKTBHO

OIeHHTL BLICOKyHO 3HaIHMOCTB IIpOBeJeHHLIX HCCJIJOBaHH.

JocToBepHocT IoIyIeHHLIX pe3yJILTaT0B

JocToBepHOCTL pe3yJITaTOB JIHCCepTaIOHHOR pa6OT IOJITBepJIaeT

HCI1OJI3OBaHHCM COBpeMeHHOrO 060py10BaHH9 H aTTeCTOBaHHBIX MeTOJIHK HCCJICJOBaH,

3Ha4TeJILHLIM O6BeMOM 3KCIIepHMeHTaJIBHBIX JaHHBIX, IIpHMeHCHCM CTaTHCTHeCKHX MeTOJ1OB

06pa60TKH pe3yJIBTaTOB, a TaKKe COIIOCTaBIeHeM IIOJIyHIeHHBIX pe3yJIBTaTOB C

CyIIIeCTByHOIUM IIpOMBIIIIJIeHHLIMH MeTOJaMH H3IOTOBJIeHH3JIeJI.

OcHoBHe J0T0HTBa HeIOCTaTK I10 C0JIepaHIOJCcepTa

JuccepTaoHHa pa6oTa By6eHKoBa B.B. BBIIOJIHeHa Ha BLICOKOM HayIHOM ypOBHe.

IoJyueHHIe pe3yJITaTI 06J1aJ1a1OT HayHO HOB3HO HMeHOT 6OJ111IOe IIpaKTIeCKOe

3HaIeHHe.

K J0T0HCTBaM pa6OTB CJIJyeT OTHeCTH:

- KOMIJIeKCHL IIOJIXOJI, COIeTaHOI byHJIaMeHTaJIBHLIe HCCJIeJ1OBaHH MeXaH3Ma

J1a3epHOrO CIIeKaH c pa3pa6oTKO IpaKTIeCKO TeXHOJIOTH H CO3JIaHHeM

CIeIIHaJI3HpOBaHHOrO 060pyJ10BaHM;

- JeTaJIBHOe H3yIeHHe MeXaHH3Ma CIIeKaHH SiC C CI1OJIL3OBaHHeM COBpeMeHHLIX

MeTOJ1OB I9M BICOKOrO pa3peIeHg;

- pa3pa6oTKy OpHrHHaJILHO TpeXCTaJIHO IOcTO6pa6OTK, I1O3BOJIHOIe JIOCTHHIL

IJIOTHOCTH H3JIeJI, COIIOCTaBMO C 3JIeJIHMH Tpa/IHIHOHHLIX TeXHOJOT.

K 3aMeaHuM IO COJIepKaHHO JICCepTaIH CJIeJyeT OTHeCT CJIeyHOIIee:

1.B pa6ore co3/aHa y€TaHOBKa «MeltMaster3D-1000» c pa6orei 30Hoa 1000x1000x300

MM H 3a9BJ1eHa BO3MOKHOCTL H3IOTOBJIeHM 3JeJI J1aMeTpOM JO 9S0 MM. OJ1HaKO B

JICCepTaIH OTCyTCTByIOT p3yILTaTI 3KCIIepMMCHTaJILHO} OTpa60TKH IIpOIecca CHIC JI

3JeJI TaKX raoapToB. Ilepexon or J1a6OpaTOpHLIX 06pa310B K 11OJIHOpa3MepHEIM

KpyIIHOra6apTHLIM H3JIeJIM COIIpKeH C pJIOM TeXHOJIOIIeCKMX cJIOHOcTei
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(HepaBHOMepHOCTL HarpeBa, yIpaBJIeHe JCOIMaIe SiC Ha 6OJ1LI1IX I1JI0IaJX,

0praH3a MHOrOCJIOiHOTO CKaHp0BaHM, O6eCIIeIeHe 0JIH0p0JIH0CTH CBOCTB II0 O6BeMy,

TepMeCKe HaIIpKeH, IIocT-O6pa6oTKa KpynIHOraoapHTHLIX 3a10T0BOK), TpeSy1OIIIX

0TJIeJIBH0I0 HCCJIeJ0BaH, K0T0p0e He B0IIIJI0 B paMKM JaHHO pa60TBI.

2. ABTOp 060CH0BaHHO BLI6paJI I0p0IIIK F280 F320 KaK Ha6OJee TeXH0JI0IVIHLIe,

0/1HaK0 B pa60Te 0TCyTCTByCT CHCTCMaTIeCK aHaJI3 BJIHHH pa3/IHIHO MOp]OIOI

IaCTHI (I1acTHaTOii, OKpyrJIOi, yIJIOBaTO) Ha MeXaHH3M bOpMMpOBaHIIIeeK CIIeKaHMY

KHHeTHKy yIIJI0THCHHI, ITO M0IJI0 6LI JIaTB JI0II0JIHTeILHBIe B03M0KH0CTH JI yIpaBJIeH

cTpyKTypoi 1OTH0€THO CJC-3ar0T0BOK.

3. J19 MH0IX 0TBeTCTBHHLIX IIpHMeHH(TepMeTHIHLI O60JIOIKH, TeIIJIOOOMeHHHKH,

ra30TypoHHHLIe JIOIaTKH) KpMTHIHa He CT0JILK0 O6II1a I0pHCT0CTB, CK0JILK0 HMCHH0 0TKpLITa

(CKBO3Ha) IIOpHCTOCTL, OIIpeJeJIHOIIa Ta3OIpOHMIaeMOCTL TepMeTHIHOCTL 3JenI. B

pa6oTe IpHBeJIeHLI 3Ha9eHH9 0611ei I0pcTocT (10 0,2 %), Ho 0TyTCTByHOT JaHHLIe 06

OTKpLITO IIOpHCTOCTH I ee BJIH Ha 9KCIJIyaTaIHOHHLIe XapaKTpHCTKM.

4. Pa3pa60TaHHa TeXH0JI0II H CIIIIHaJIH3Hp0BaHHa yCTaH0BKa Tpe6y1OT

3HaIHTeJILHLIX HHBCCTIIi, 0JIHaK0 B pa6OTe He IIpHBeIeHa IIpM0JIH3HTeJIBHa CpaBHHTJ1Ha

OIeHKa CTOHMOCTH H3IOTOBJIeHH CJIOKHOIIpO]HJILHOFO H3JeJI MeTOJ1OM CJC (c yI&TOM BCeX

cTaJa IOcTO6pa6OTKH) H TpaJIHIH0HHLIM CI1OCO6OM (rOpYee IIpeCC0BaHe C

MeXaHOO6pa6oTKOi). IIp 3T0M 0CTaeTC He paCKpBITLIM B K0JIHIeCTBeHH0M BLIpaKeH

OCHOBHO TeXHOJIOrecK9bpeKT OT IIepeXOIa Ha a/UIHTBHOe IIpO3BOJICTBO TaKHXeTaJIe.

TaKaa 0eHKa yCJIJIa 6LI IIpaKTeCKyHO 3HaIMM0CTL pe3yJILTaT0B pa6OTB.

OTMeeHHLIe 3aMeYaHM9 He BJIM9IOT Ha O6II/IO II0JI0KHTJIHyIO 0IeHKy pa60THI

By6HeHKoBa BB. H He CHKaHOT TeOpeTecKO npaKTYeCKOi 3HaIM0CT

JHCCepTaIH0HH0F0 HCCJIeJ10BaHM.

PeKoMeHJaI IO HCI1OJI3OBaHHHO pe3yJILT2TOB H BIBO[IOB JIHCepTaI

Pe3yJTaT JVCCepTaIIOHHO pa60TI IIpeJTaB9HOT HHTepeC JI CIIeIHaJIHCT0B B

o6/1aCT I1OpOIIKOBO MeTaJIypFHH, aJUHTHBHLIX TeXH0JI0T H MaTepHaJI0BeJIeH

KepaMIeCKMX MaTepaJI0B. Pa3pa60TaHHa TeXH0JI0IHA M0KeT 6BITB MCI10JI30BaHa B

OpraH3ax Ha IIpeIIIpTMAX aTOMHO, a3pOKOCMMIeCKO OIITecKO

Ip0MLIIIIJIeHH0CT, B TOM IcJIe B FocKOpopaIu «PocaTM», AO «HIIO «I[HTMAII»,

AO «H HIIO JIVJ» JpyTX 0praH3aIHX, 3aHHMaHOIxc 1p0H3B0JICTB0M

CJIOKHOIpO[HJILHBIX 3JenI 3 Kap6J1a KpeMHM.
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3aK/IoIeHue

JccepTaoHHa pa6oTa By6HeHKoBa BorJana Bopc0Bua npeJCTaBJIeT c06oii

3aK0HIeHH0e HayIH0e HCCJIeJ0BaHHe, C0JIepKaIIIee peIII€He aKTyaJILHO HayHIH0-IIpaKTIeCKO

3a/1aI B O6JIaCTH IOpOIIIKOBO MeTaJIJIpTH H aJUITBHLIX TeXH0JI0r pa3pa60TKy

TeXH0JI0IH CeJIeKTHBH0T0 J1a3epH0I0 CIIeKaHT0HK0CTeHHLIX H CJIOKHOIIpOpHJIBHBIX 3JIeJI

3 Kap6a KpeMH. B pa6ore peeH p, BaKHBIX 3a/aI. yCTaH0BJIeH MeXaHH3M CIIeKaHM

II0p0IIIKa SiC IIpH J1a3epH0M BO3JIeiCTBM, 0IIpeJIeJIeHLI 0IITMMaJILHLIe napaMeTpLI CJIC,

pa3pa60TaHa KOMIJIeKCHaI TXHOIIOTH I1OTO6pa60TKH, I1O3BOJIHOI1aS JOCTHIL IIJIOTHOCT

H3Jen1a I10 99,8 %, c03aHa CIe1an3Hp0BaHHa CJC-yTaHoBKa JUI IIp0H3B0JITBa

KpynHoraoapTHLX 3JeJIi.

ABTopebepaT IoJHocTo C00TBeTCTByeT C0JIepKaHHO JIHCCepTaIHH. OCHOBHLIe

pe3yJTaTBI JICCepTaIHOHHO pa6OTLI OIIy6JIHKOBaHI B 8 HayIHBX pa6OTaX, B TOM IcJIe B 2
CTaTLX B KypHaJ1aX H3 IepeIHA BAK H BX0JIIHX B 6a311 JaHHLX Scopus u Web of Science, a

TaKe B l H0y-Xay.

JuccepTao1a pa6oTa yJ0BJIeTB0peT BCCM Tpe6OBaHM, IIpJIBBJIeMLIM K

KaHJIHJIaTCKHM JCCepTaIHM, B TOM IcJIe III. 9-14 «[Ion0KeHM 0 II0pJIKe IIpHCyKJIeHH

yueHLX CTeIIeHe», yTBepJIeHHOr0 IIOcTaHOBJIeHeM IIpaBHTeJILCTBa PD OT 24 ceHT6p1 2013

r. Ne 842.JccepTa 9BJeT HayHO-KBaJI]KaIOHHOi pa6oToi, B KOTOpOi coJepKTc

peeHue 3an1a pa3pa60TKH TeXH0JI0IHH II0JIyeHM T0HK0CTeHHLIX H CJIOKHOIIpO[JILHLIX

3JeJIM H3 Kap6MJ1a KpeMHH MeT0JI0M CeIeKTBH0F0 J1a3epH0T0 CI1eKaH c I0cJIeJIyHOIe

1OcTO6pa6oTKoi. ABTOp JHCCepTaIH, By6HeHKoB Borza bopHcoB, 3aCJ1yKHBaeT

IIpHCyKJIeHM yIeHO CTeIIH KaHJHJIaTa TeXHIeCKHX HayK II0 CIeIHaJILH0CT 2.6.5­

Ilop011Ko0Bag MeTaJJIypFH H KOMIO3HIHOHHLe MaTepHaJILI.

OT3BIB C0CTaBJIeH Ha 0CH0BaH aHan3a JccepTaIH, aBTopepepara, Iyo1Kaua

By6HeHKOBa B.B., O6cyKIeHH IIpe3eHTaIHM J0KIaJIa By6HeHKOBa B.B. Ha 3aCeJaHM HayIH0­

TeXHYeCK0r0 c0BeTa AO «KOMIIO3HT», IIp0T0K0n1 No196 or 07.05.2026.

IIpeJcearen CeKI

«MeTaJIIeCKe MaTepaJILD» HTC, N'
3aMecTTeIB TeHepaJIBHOTO IIpeKTOpa, K.T.H. --__ -\M.C. TycaKoB--------- --,---

----------yueHi cekperap CeKI

«Mera/ecKe MaTepHaJIL» HTC,

Haan1HK CeKT0pa, K.T.H. e;:L b.A. BacKOB

AO «K0MIO3HT»

Anpec: 141070, Pocc, MocKoBcKa 06n1acTL, r. Kopon1eB, IIuorepcrag, 4
TenedoH: +7 (495) 513-20-28. Anpec 3eKTpoHo no«rt: info@kompozit-my.ru.
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