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0T3hiB 

YTBEP)l{,[(AIO 

reHepa.TibHbiH )lJ1peKTOp I1 

rnaBHbiH KOHCTPYKTop 

eCKI1:X HayK 

Be,n;y:w;e:H: opraHH3a[(HI1 AO «L(eHTpa.TibHbiH Ha~Ho-Hccne,n;oBaTeJibCKHH HHCTHTYT 

cne[(Ha.TihHoro ManmHOCTPOeHHJI» Ha ,n;HccepTa[(HIO THMocpeeBa IIaBna 

AHaTOJibeBHqa «<l>opMHpoBaHHe MaTPH[( KOMn03H[(HOHHbiX MaTepmUioB H3 

Kap6H,n;oB, HHTPH,ll;OB H 6opH,n;OB KpeMHH.H MeTo,n;oM nHpOJIH3a noJIHMepHbiX 

npeKypcopOB», rrpe,n;CTaBJieHHYIO Ha COHCKaHHe ~eHOH CTeneHH KaH,ll;H,ll;aTa 

TeXHHqecKHX HayK no cne[(Ha.TibHOCTH 05.16.06- IIopornKoBa.H MeTa.TinyprH.H H 

KOMn03H[(HOHHbie MaTepHa.Tibi 

Cpe,n;H nepcneKTHBHbiX no )l(aponpoqHoCTH KOHCTPYK[(HOHHhiX MaTepHa.TIOB 

npHOpHTeTHOe MeCTO 3aHHMaiOT yrnepo,n;-yrnepO,ll;Hbie KOMn03H[(HOHHbie 

MaTepHa.Tibi o6na,n;aiO:w;He yHHKa.TibHbiM coqeTaHHeM CBOHCTB: BbiCOKOH y,n;eJibHOH 

npoqHOCTbiO H )l(eCTKOCTbiO BnJIOTb ,I(O TeMnepaTyp 2600K, HeCKJIOHHOCTbiO K 

noJI3~ecTH, HH3KHM KJ1TP H ,n;p. O,n;HaKo HcnoJih30BaHHe 3THX MaTepHa.TIOB 

c,n;ep)I(HBaeTC.H KpaiiHe HH3KOH )l(apOCTOHKOCTbiO B KHCJIOpO,ll;OCO,ll;ep)l(a:W:HX 

cpe,n;ax, oco6eHHO B BbiCOKOCKOpOCTHbiX nOTOKaX ,ll;HCCO[(HHpOBaHHOrO HJIH 

HOHI13I1pOBaHHOrO B03,n;yxa. Cy:w;eCTByeT BeJIHKOe MHO)I(eCTBO nyTeH nOBbillieHH.H 

06JiaCTeH npHMeHeHH.H ,n;aHHOrO KJiacca MaTepHa.TIOB C HCnOJib30BaHHeM 



CITeUJHUibHbiX KepaMifqecKHX MaTpHU, ITOJiyqaeMbiX ITO 30Jib-reJib TeXHOJIOfHH, 

HaHOTeXHOJIOfHH, BbiCOKOTeMrrepaTypHOfO CHHTe3a, OCa)K.LJ:eHH.H If3 fa30BOH cpa3bl 

MeTO.LJ:OM CVI C HCITOJib30BaHHeM B TOM qifcJie MOHOMeTHJI-CHJiaHa, peaKUHOHHO­

.LJ:Hcpcpy3HOHHOf0 MeTO.LJ:a CHJIHUHpOBaHH.H C HCITOJib30BaHHeM HHTPH.LJ:a KpeMHH.H, 

)I(If.lJ:KO<l>a3HOfO c HCITOJib30BaHHeM ITOJIHKap60CHJiaHOB, 

ITOJIHOpraHOCHJiaKCaHOB If T . .LJ:. 

0.LJ:HaKO KaqecTBeHHbiH CKaqoK B pa3BHTHH BbiCOKOTeMrrepaTypHOfO 

MaTepHaJIOBe.LJ:eHH.H MO)KeT 6biTb .LJ:OCTiffHYT TOJibKO rrpH pa3pa60TKe 

peHTa6eJioHbiX rrpoueccos rronyqeHH.H KKM. 

YqHTbiBa.H 3TO, .n:HccepTaumo THMocpeesa IT.A., rrocB.H:W:eHHYIO pa3pa6oTKe 

TeXHOJIOflflf ITOJiyqeHH.H yrnepO,ll-Kap6H)l0KpeMHHeBbiX MaTepHaJIOB C yKopoqeHH.H 

TeXHOJIOrifqecKHM UHKJIOM, MO)KHO rrpH3HaTb BbiiTOJIHeHHOH Ha aKTYaJibH)'ID TeMy. 

,L(HCCepTaUH.H COCTOHT If3 BBe,lleHH.H, IT.HTH rJiaB 06:W:HX BbiBO,llOB If 

rrpHJIO)KeHHH A, E, B. 

Pa6oTa co.n:ep)KHT 121 CTPaHHUY ManmHorrHcHoro TeKcTa, 60 pHcyHKOB, 21 

Ta6JIHUY· CrrHcOK JIHTepaTypbi BKJIIOqaeT 85 HaHMeHoBaHHH. 

Bo BBe.r.eHuu co.n:ep)KHTC.H aKTYaJibHOCTb TeMbi, c<PopMynHposaHbi uenh H 

pernaeMbie 3a)laqlf, OTMeqeHbl HayqHa.H HOBH3Ha, rrpaKTifqecKa.H 3HaqifMOCTb If 

If3JIO)KeHO CO,llep)KaHHe ,lllfCCepTaUHH. 

B nepBon r JiaBe rrpHse.n:eH o63op rrpHMeH.HeMbiX BhiCOKOTeMrrepaTypHoiX 

)KapOCTOHKHX MaTepHaJIOB, )laHO OITHCaHHe HeKOTOpbiX BH.LJ:OB apMHpYIQ:W:HX 

KapKacos H crroco6os rronyqeHH.H KepaMHqecKHX MaTPHU. 

Bo BTopou rnase H3JIO)KeHbi MeTO.Ubi 3KcrrepHMeHTaJibHoro Hccne.n:osaHH.H, 

HCITOJib30BaHHbie aBTOpOM B rrpouecce BbiiTOJIHeHH.H ,llaHHOH pa60Tbl. 

B TpeThen r JiaBe c rroMO:W:biO TepMO.UHHaMHqecKoro aHaJIH3a Bbi.HBJieHbi 

,llHaiTa30Hbi TeXHOJIOfifqecKHX rrapaMeTPOB If COOTHOllieHHe 3JieMeHTOB B 

HCXO,llHOM ITOJIHMepe ,llJI.H o6pa30BaHH51 KepaMHKH Tpe6yeMOfO COCTaBa. 
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B qeTsepToii r Jiase ITPHBe,n:eHbi pe3yJibTaTbi HCCJie,n:oBaHH.H <PH3H~ecKHX 

CBOHCTB pa3pa6oTaHHOrO H ITpHH.HTOrO K ITpHMeHeHHIO ITOJIHMepa, H pe3yJibTaTbl 

0Tpa60TKH TeXHOJIOrHH ITOJI~eHH.H KOMIT03H[(HOHHOrO MaTepHaJia Ha 

pa3pa6oTaHHOH aBTOpOM Jia6opaTOpHOH aBTOKJiaBHOH ycTaHOBKe. 

B nsiToii rJiaBe ITpHBe,n:eHbi pe3yJibTaTbi ou:eHKH <PH3HKO-MexaHH~ecKHX H 

TeiTJIO<i:>H3H~eCKHX xapaKTepHCTHK ITOJI~eHHbiX MaTepHaJIOB. 

0TMeTHM OCHOBHbie Ha~Hble pe3yJibTaTbl, ITOJI~eHHbie aBTOpOM. 

K HaH6oJiee Ba)I(HbiM pe3yJibTaTaM HCCJie,n:oBaHH.H, xapaKTepH3yiOI[(HM ero 

HOBH3Hy, MOryT 6biTb OTHeCeHbi: 

1. TepMO.ll:HHaMH~eCKHH aHaJIH3 B3aHMO,n:eHCTBH.H HCXO.ll:HbiX KOMITOHeHTOB 

cHcTeMbi Si-B-C-N-H, IT03BOJIHBIImii ou:eHHTb BJIH.HHHe Bo.n;opo.n:a, a30Ta H 6opa 

Ha paBHOBeCHbiH COCTaB CHCTeMbl H OITpe,n:eJIHTb ycJIOBH.H .ll:JI.H MHHHMH3a[(HH 

CO,n:ep)l(aHH.H He)l(eJiaTeJibHbiX CB060,n:HOrO KpeMHH.H H yrJiepo,n:a B ITOJI~aeMOH 

KepaMH~eCKOH MaTpH[(e. 

2. Pe3yJibTaTbi 3KCITepHMeHTaJibHbiX HCCJie,n:oBaHHii ITO ou:eHKe BJIH.HHH.H 

,n:aBJieHH.H B peaK[(HOHHOH 30He Ha CTa,n:HH OTBep)l(,n:eHH.H ITOJIHMepa Ha ITJIOTHOCTb 

KepaMH~eCKOH MaTPHU:bi, IT03BOJIHBIIIHe c<PopMyJIHpOBaTb peKOMeH,n:a[(HH ITO 

Bbi6opy pe)I(HMOB Ha CTa,n:HH OTBep)l(,n:eHH.H H ITHpOJIH3a MO.ll:H<i:>HU:HpOBaHHOrO 

6opOM ITOJIHCHJia3aHa, o6eciTe~HBaiOI[(He <PopMHpOBaHHe BbiCOKOITJIOTHOrO 

YKKM c MHHHMaJibHoii ITOpHCTOCTbiO ITpH cyru:ecTBeHHOM coKparu:eHHH BpeMeHH 

H3rOTOBJieHH.H KOMIT03HTa. 

3. 3KCITepHMeHTaJibHO-TeopeTH~eCKOe 060CHOBaHHe MHHHMaJibHO 

He06XO.ll:HMOrO ~HCJia [(HKJIOB «ITpOITHTKa-OTBep)l(,n:eHHe-ITHpOJIH3», ITpeKypcopa 

KepaMHKH ITOJIHCHJia3aHa, MO.ll:H<i:>HU:HpOBaHHOrO 6opoM, IT03BOJI.HIOI[(ero ITOJI~aTb 

YKKM c p.H,n:oM xapaKTepHCTHK, ITpeBocxo,n:.HI[(HX Kap6H,n:oKpeMHHeBhie 

KOMIT03HTbi, cepHiiHo BhmycKaeMhie ITO TeXHOJIOrHH CVI. 

4. Pe3yJihTaTbi KOMITJieKca BbiCOKOTeMITepaTypHbiX HCITbiTaHHH 

MO,n:eJIHpyiOI[(HX peaJibHble YCJIOBH.H 3KCITJiyaTa[(HH pa3JIH~HbiX 

TeiTJIOHarpy)l(eHHbiX Y3JIOB a3pOKOCMH~ecKoii TeXHHKH, IT03BOJI.HIOI[(He 

peKoMeH,n:oBaTb pa3pa6oTaHHbie YKKM H TexHoJiorHH HX ITOJI~eHH.H ,n:JI.H 
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M3fOTOBJieHM.H ,n:enmeii:, )l;JIMTeJibHO pa60TaiOIIJ;MX B YCJIOBM.HX BbiCOKMX 

TeMnepaTyp, arpeCCMBHbiX cpe.n;, 3p03MOHHbiX nOTOKOB, B TOM l.iMCJie, M B pe)I(MMe 

IJ,MKJIMl.ieCKOH 3KCnJiyaTa:U,MM. 

Q:u,eHMBa.H nOJIYl.JeHHbie pe3yJibTaTbl, MO)I(HO KOHCTaTHpOBaTb, l.JTO HOBM3Ha 

npose.n;eHHbiX MCCJie,[{OBaHMH M noJiyl.ieHHbiX pe3yJibTaTOB, BbiBO,[{OB M 

peKOMeH,gaUMH He Bbl3biBaeT COMHeHMH. 

3HaliMMOCTb ,[{JI.H HayKH H IIQOH3BO,[{CTBa IIOJiytieHHbiX pe3yJibTaTOB 

onpe,gen.HeTc.H cne,gyiOII(MM: 

- .n;aHHa.H pa6oTa opHeHTHposaHa Ha pa3pa6oTKY TexHonorMM PIP, B 

KOTOpOH B Kal.JeCTBe npeKypcopa KepaMMl.ieCKOH MarpH:U,bl BbiCTynaeT 

OTHOCMTeJibHO HOBbiH npeKypcop Ha OCHOBe MO)l;HcpH:U,HpOBaHHOfO 6opOM 

nOJIMCMJia3aHa. Haii:,n:eHbl COOTHOIIIeHM.H 3JieMeHTOB B CMCTeMe Si-B-C-N M 

pe)I(MMbi npoueccos, o6ecnel.iMBaiOm;Me MMHMMaJihHoe co.n;ep)l(aHMe 

He)l(eJiaTeJibHbiX CB060)l;HbiX yrnepo,n:a · H KpeMHH.H B CMHTe3HpyeMOH 

MHOfOKOMnOHeHTHOH KepaMMlieCKOH MarpHue; 

- pa3pa6oTaHbl TeXHOJIOfHl.ieCKHe IIpO:U,eCCbl n03BOJI.HIOIIJ;Me COBMeCTHO 

ocym;eCTBJI.HTb onepaUMM nponMTKM, nOJIMMepH3aUMM M nHpOJIM3a B paMKaX 

o.n;Horo IJ,MKJia PIP H nOJIYl.JaTb BbiCOKOKal.lecTBeHHbie YKKM npH coKpam;eHMM 

BpeMeHH H3fOTOBJieHH.H C 800 )l;O 400 liaCOB; 

- npHMeHeHMe KOM6MHHposaHHoii TexHonorMM CVI+PIP+CVD no3BOJI.HeT 

co3,n:aTb YKKM c 6onee BbiCOKHMM 3KcrrnyaTa:U,MOHHbiMM xapaKTepHCTMKaMM no 

cpasHeHMIO c KOMn03MTaMM, nonYl.JaeMbiMM no TexHonorM.HM CVI MJIM PIP, liTO 

liTO nO)l;TBep)l(,n:eHO cepHeii MCnbiTaHMH, MO)l;eJIHpyiOIIJ;MX peaJibHbie ycJIOBM.H 

3KCIIJiyaTa:U,MM M3)l;eJIMH. 

Pa3pa6oTaHHbie asTopoM MaTepHaJibi M TexHoJiorMM MOryT 6biTb 

peKoMeH,gosaHbi ,n:JI.H McnoJib3osaHM.H s opraHM3a:U,M.HX <I>rYII «Bl1AM», OAO 

«KoMn03MT», AO «I-llii1rpacpHT», OAO «YI-ll1MKM». OpraHM3a:U,MM OAO 

«KOMn03MT» npe,n:JiaraeTC.H npo,n:OJI)I(MTb MCCJie)l;OBaHM.H no OnTMMM3aUMM 

TeXHOJIOfMM nOJIYl.JeHM.H MaTepHaJia ,n:aHHOfO KJiacca Ha pa3JIMl.iHbiX apMHpyiOIIJ;HX 

KapKaCaX M npHMeHMTeJibHO K KOHKpeTHbiM o6oeKTaM. 
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060CHOBaHHOCTh H ,UOCTOBepHOCTh IIOJiyqeHHhiX pe3YJihTaTOB 

IIO,UTBep)l(p;aeTC~ HCIIOJih30BaHHeM aBTOpOM COBpeMeHHhiX MeTO,UOB 

3KCIIepHMeHTaJihHhiX HCCJie,UOBaHHH. 

ABTopecpepaT H crrHcoK rry6JIHKa11HH rroJIHOCThiO OTPa)l(aiOT co,n;ep)l(aHHe 

.LJ:HCCepTaiiHH. 

ITo pa6oTe MO)I(HO c,n;enaTh cne.uYIQI..IJ:He 3aMel!aHH~. 

1. He.n:ocTaTOliHO o6ocHoBaH 11: apryMeHTHpoBaH Bhr6op apMHpyiO:rn;ero KapKaca 

,UJI~ IIpOBe,UeHH~ HCCJie,UOBaHHH. 

2. 0TCYTCTBYIQT CBep;eHH~ ITO CTa,UHHHOMY KOHTpOJIIO IIJIOTHOCTH H IIOpHCTOCTH 

IIpH IIOJIYl!eHHH KOMII03HIIHOHHhiX MaTepHaJIOB. 

3. PHCYHOK 5.36 He COOTBeTCTByeT TeXHHl!eCKOMY OIIHCaHHIO ITO TOJII.I."(HHe H 

COCTaBy IIJIOTHOH IIJieHKH. 

4. 0TCYTCTByeT 060CHOBaHHe TeXHHK0-3KOHOMH1IeCKOH 3cpcpeKTHBHOCTH 

pa3pa6oTaHHhiX aBTOpOM MaTepHaJIOB H TeXHOJIOfHH. 

5. B .n;HccepTau;HH BCTpel!aiOTC~ rpaMMaTHl!eCKHe H TexHHl!eCKHe orrellaTKH: 

- HeBepHO IIpHBe.IJ;eH COCTaB MaTepHana «rpaBHMOJI»; 

- Ha cTpaHHIIe 16 He yKaJaH NQ pHcyHKa; 

- Ha CTpaHHIIe 17 H B Ta6JIH11e 1.2 HeBepHO YKa3aHhl ypoBHH TeMrrepaTyp; 

- Ha CTpaHHIIe 38 HeT OIIpe.n;eJieHHOCTH B TOJII.I."(HHe o6pa3IIOB; 

- Ha CTpaHHIIaX 41 H 42 rrporryi.I."(eHO o603Hal!eHHe CHMBOJia KOMIIOHeHTa; 

- Ha cTpaHHIIe 60 yKaJaH Heo6n~CHHMO BhiCOKHH ypoBeHh .uaBJieH~; 

- OTCYTCTByeT pHCYHOK 4.14. 

BhiCKa3aHHhie 3aMel!aH~ B OCHOBHOM HOC~T peKOMeH)J;aTeJihHhiH xapaKTep 

H MOryT 6hiTh Yl!TeHhl aBTOpOM B .UaJihHeHIIIHX HCCJie)J;OBaHH~X. 

,l(HCCepTaiiH~ ITO o6JiaCTH HCCJie.IJ;OBaHH~ COOTBeTCTByeT IIaCIIOpTy 

crreiiHaJihHOCTH 05.16.06- IIopoiiiKOBa~ MeTannyprH~ 11 KOMII03HIIHOHHhre 

MaTepHaJihl. 

Pa6oTa BhiiiOJIHeHa B cooTBeTCTBHH c TPe6oBaHH~MH rr. 9 «lloJIO)I(eHH~ o 

rrpHcy)l(.ueHHH YlleHhiX cTerreHeii» BAK PoccHiicKoii <l>e.uepaiiHH, 

rrpe.un~BJI~eMhiMH K KaH,n:H,n:aTCKHM ,n:HccepTaiiH~M. ITpe,n:cTaBJieHHa~ .n;HccepTaiiH~ 
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51BJUieTC51 HaytiHO-KBaJIHqm:KaiJ;HOHHOH pa60TOH, KOTOpa51 co,n;ep)I(HT perneHH51 

<l>opMHpOBaHH51 MaTPHU: KOMII03HIJ;HOHHbiX MaTepHaJIOB 11:3 Kap6H,D;OB, HHTPH,D;OB H 

6opH,D;OB KpeMHH51 MeTO,ll;OM IIHpOJIH3a IIOJIHMepHbiX rrpeKypcopoB. THMOcpeeB 

IIasen AHaTOJII>esuq 3acny)I(HBaeT rrpHcy)l(,n;eHH51 yqeHoii: cTerreHH KaH,n;H,n;aTa 

TeXHHqecKHX HayK no crreu;HaJibHOCTH 05.16.06 - IIopornKOBa51 MeTaJinyprH51 H 

KOMII03HIJ;HOHHbie MaTepHaJibi. 

0T3biB Ha ,l1;11CCepTaiJ;I1IO 11 aBTOpecpepaT o6cy)I(,D;eH 11 o,n;o6peH Ha 

3ace,n;aHHH ceKU:HH N2 1 HayqHo-TeXHHqecKoro coseTa AO «I...I;HHI1CM» 

rrpoToKon oT 19 cpespaJI51 2018 ro,n;a N2 4. 

IIepBoiii: 3aMeCTHTeno 

reHepaJibHOrO ,ll;HpeKTOpa H 

rrrasHoro KOHCTPYKTopa, 

,ll;OKTOp TeXHHqeCKHX HayK, rrpocpeccop KyrroKOB A.A. 

HaqaJibHHK rra6opaTopHH, 

AHTHIIOB E.A. 

AO «U:eHTparrnHhiH Ha~Ho-Hccne.n:osaTeJihCKHH HHCTHTyr crreu;HarrnHoro MaiiiHHocrpoeHHX» 
1413 71, yn. 3aso.n:cKM, r. XoThKOBO, MocKOBCKM o6naCTh 
Tene<PoH: ( 495) 993-00-11, <PaKc 8-496-543-82-94 
E-mail: tsniism@tsniism.ru 
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