OT3bIB

Ha aBTopeepar Aucceptauuun boratbipeBoi EneHbl BnagMMnpoBHbl Ha Temy

«Pa3BuTne Teopumn 1 NPaKTUKN 3PHEKTUBHOTO NPUMEHEHMA MeXaHOaKTUBaLum

B TEXHONOTMU TUAPOMETANNYPruyecKoro BCKPbLITUA KWUCNOPOACOLEpIKaLLero

peAKOMEeTaNIbHOTO Cbipbs», NPEACTAaBAEHHOM Ha COMCKaHMe YYEHON CTENeHN

[LLOKTOpa TEXHUYECKUX HayK no cneumanbHoctn 05.16.02 - MeTannyprus
YepHbIX, UBETHbLIX U PeAKUX MeTannoB

1. AKTyanbHOCTb pa6oTbl. Pa6oTa E.B.boratbipeBoil nocCBsiLeHa CO34aHUI0
MEeTOAMKN  OnpefdeneHns  ONTMMaNbHbIX  YC/MIOBUIA  MeXaHOaKTMBaLuuUW  KWUC/IOPOA-
cofiep>kallero pefKOMeTanIbHOro  Cbipbsl, 06ecneymBarOLMX MOBbIWEHNE W3BIEYEeHUS
LLeHHbIX KOMMOHEHTOB, YNy4JlleHUA KayecTBa MPOLYKTOB WM COKpalleHWe 3HeprosaTpar B
TEXHO/IOrUN  NpW NOCNeAYOLeid TMapoMeTanypruyeckoi nepepaboTke. 310 onpegenset
HECOMHEHHY0 aKTya/lbHOCTb PaboThl.

2. HayyHas HoBM3Ha paboTbl. Hay4yHas HOBM3Ha paboTbl onpefenserca TeM, 4YTo B
Heli YCTAaHOBNEH psfL paHee He W3BECTHbIX BaXHbIX (aKTOB M 3aKOHOMEPHOCTEN,
chopMynMpoBaHbl HOBble TeOpeTUYECKWe MOMIOXKEHUS U pa3paboTaHbl HOBble METOAbI
MccnefoBaHUA U aHann3a IKCNepuMeHTa/IbHbIX AaHHbIX:

- YCTaHOB/IEHA YeTKasa KOppenauus Mexay 3HepreTMyecKMMM XapakTepucTuKamu
KpPUCTaN/IMYECKOM peLIeTKU KUCNOPOLCOAepXKallux MWUHepanoB peakuxX MeTannoB U uX
XUMMNYECKON YCTOMYMBOCTHLIO B pPacTBoOpax KWUCNOT W OMNpefefieH YpOBeHb YAeNbHOM
06bEMHON 3HEPrum KpUCTan/IMyeckon pelieTkn MuHepanos (Ev - 80 k[x/cm3), Huxe
KOTOPOro OHW 0671a4alT CPaBHUTENbHO HEBLICOKOW XUMWYECKOW YCTOMUYMBOCTLIO U NIETKO
pasnaratTca Kucnotamu,

- BbIBeleHO YypaBHeHWe [A1a pacyeTa TeOpeTMYECKM Heo6XOAMMOro Kom4yecTBa
3HEPrun, KOTOpOe [O/HKHO O6biTb aKKyMy/MPOBaHO MWHepasoM MNpuM MexaHoankTuBauuu
AN TOro, 4tob6bl CyLLeCTBEHHO 06/1erynTb ero BCKpbITWe nNpu nocnegyroLlen
rmagpomeTansypruyeckoin nepepaborke;

- MOKa3aHo, 4YTO MeTOf PEHTreHOCTPYKTYPHOro aHanusa, Mno3BONAOWMA ¢
[AOCTATOYHON  TOYHOCTbKO  OLEHWUTb  Bbl3BaHHble  MeXaHOaKTMBauUWelh  U3MEHeHWs
MEXMN/IOCKOCTHbIX PacCTOsHWUIA KpUcTananyeckoin peweTkn u pasmepa OKP n BenuuuHy
MUKpoZedopmaLumn, MoXeT ObITb YCNELWHO WUCMNOMb30BaH A/ OLEHKM aKKyMY/IMPOBaHHOM
MNPy MexaHOoaKTUBAaLUW 3Hepruu; NpesioXeHbl ypaBHEHWS, MO3BONSAKOLWME paccCYMTbIBaTb
BE/IMUNHY 3HEpPrun, CBA3AHHON C KaXAbIM U3 KOHKPETHbIX W3MEeHeHWi, NpouclleAWwmnx B
KpPUCTaNIMYeCKOM peLleTKe, U CyMMapHY 3HEPruio;

nokasaHa -Koppenaums  MeXAy  Be/IMYMHOW  aKKyMY/IMPOBAHHOW  npw
MeXaHOaKTUBAaL MM 3HEPTUN N YMEHbLLEHUEM 3HEPTMN aKTUBaLMW npoLecca NocnefyoLLero
HU3KOTEMMepPaTypHOro BCKPbITUA LENeBOro MUHepana W MNpeasioXeHbl ypaBHeHUs,
Mo3BONAIOLLME NPOrHO3MPOBATb M3MEHEHME peakLMOHHOW CNoco6HOCTM MuHepana nochne
MeXaHOaKTUBaL MM NO LaHHbIM PEHTIeHOCTPYKTYPHOIO aHanm3a;

- M3y4yeHa [MHaAMMKA W3MEHEHWS 3HEpruu, YCBOEHHOW (a3oi BoNMb(pammuTa
HU3KOCOPTHOIO BONb(PAMUTOBOIO KOHLEHTPATa, U KaXL0W U3 ee COCTaB/ALWMNX BO BPEMS
MeXaHoaKTMBaLun.

3. lMpakTuyeckas  3HAYMMOCTb.  [lpakTMyeckas  3HaYMMOCTb  paboTshl
E.B.boraTtbipeBoii onpefensercs TeMm, YTO CO3J4aHHAas € MeToAuKa pacyeta KonuyecTBa
3HEPrun, KOTOpPOe [O/MKHO ObiTb  aKKyMy/lMPOBAHO LIENEBbIM  MWHEpPanoM  npu
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MEeXaHOoaKTuBauum [fns TOro, 4tobbl CYLECTBEHHO O06Meryntb €ro BCKPbITME MNpU
nocneaytoLLlein rugpomeTansiyprmyeckort nepepaboTke B cOYeTaHUM C METOLUKOW OLEHKMU
3HEpPrun, yCBOEHHOW KPUCTaNNINYECKOW PeLeTKONn 3TOro MuHepana npyM MexaHoakTMBaLmm
Mo [aHHbIM PEHTFeHOCTPYKTYPHOrO aHanu3a Mo3BOMAeT Onpeaensatb ONTUMAlbHble
YCNOBMSA MeXaHOaKTUBaLUN KNCNOPOLCOAEPKaLLero peiKOMeTanIbHOro cobipbs. bnarogaps
3TOMY ObI/IX peLleHbl cnefytolme npakTuyeckne 3afayu:

- 060CHOBAHO NPUMEHEHUSA KPATKOBPEMEHHON (He 6onee 5 MUH) npeaBapUTesIbHOM
MexaHoakKTMBaunm, 4TOo o0b6ecrneymBaeT YyMeHblLUeHWe 3HeprosaTtpaT B 3-5 pa3 npu
COXpPaHEHMN BbICOKON 3(PEKTUBHOCTU MOCNEAYIOWEr0 BCKPbITUA aKTUBUPOBAHHbIX
KUCNOPOACOLEPXALLNX MUHEPASIOB PefKUX METa/OB;

YCTAHOB/IEHbl  KO/IMYECTBEHHbIE  MNOKas3aTeNn 3HepreTUYeckoro  COCTOAHUA
KPUCTaN/IMYECKOM peLleTKy MWHepanoB BONb(paMuTa, LIeenuTa, nonapurta, MepoBCKUTA,
WNbMEHWTa, apn30HUTA NOCNe KPaTKOBPEMEHHOW MexaHOoaKTuBaLumu, obecneymBarolyme mx
3 (PeKTUBHOE BCKPbITUE MPU HA3KOTEMMNEPATYPHOM BblLeNaynBaHnu;

pazpaboTaHbl peKOMeHZauuMuM N0  COBEPLUEHCTBOBAHUK  MPOMbILUMEHHbIX
TEXHOJIOTMIA HU3KOTEMIMEPATYPHOro rMAPOMETayPrMYecKoro BCKPbITUA TPagUMLUOHHOTO
M HOBOTO CbIpbs pPsja PefKUX MeTansioB: BOMb(MPaMUTOBLIX, LLIEeNTOBOr0, I0NapuToOBOro,
NMepoBCKUTOBOIO, WIbMEHUTOBOIO Y apU30HUTOBOIO KOHLEHTPATOB;

- MpejnoXxeHa annapaTtypHO-TEXHO/IOrMYeckas Cxema Mpou3BOACTBa WMCKYCCTBEH-
HOro pyTWia CONSHOKWUCNOTHLIM BbIlenaynBaHMEM aKTUBUPOBAHHbLIX W/bMEHUTOBOIO W
apU30HUTOBOr0 KOHLEHTPATOB.

HoBU3Ha TEXHWYECKUX peLeHnin, NpeLNOXKEeHHbIX aBTOPOM, MOATBEpPXAeHa b5
nateHTamun P®.

4. CTeneHb 060CHOBAHHOCTM Hay4HbIX MOJIOXEHWN, BbIBOAOB M PEKOMEHAALUNA.

TeopeTuyeckne MONOXKEHUS W MNpaKTUYeCKMe pPeKoMeHAauum 6asupyroTcs Ha
pe3ynbTatax MoslydyeHHbIX aBTOPOM C MCMO/b30BaHMEM COBPEMEHHbIX WHCTPYMEHTaNbHbIX
MeTO/0B UCCNefloBaHnii ¢ CO60AeHNEM HEOBXO0AMMbIX MpoLeayp NoBepkn NpMGopos.

5. [ocTOBepHOCTb MNpPUBELEHHbIX B aBTopedepare AaHHbIX. [0CTOBEPHOCTb
MPOBeAEHHbIX 3JKCMEPUMEHTOB [J0Ka3aHa OMbITOM MOAYNPOMbILWIEHHbIX WUCMbITAHUNA.
MMonyyeHHble aBTOPOM [@HHble COrnacytTcs C NoJ0OHLIMU UCCE[0BAHNAMU, ONMUCAHHbBIMY
B nuTepatype. Mo Teme anccepTauum onyb6inKoBaHo 62 neyatHble paboTbl, B TOM yucne 21
B XYypHanax, pekomeHgosaHHbix BAK MuHo6pHayku Poccun, 1 moHorpagumsa, 5 nateHTos,
1 Hoy-xay.

6. 3ameuyaHuss U peKomeHaauuun. K aBTopedepaTy WMeKTCs Ccneaylolme
3aMeyaHus:

1 BblBOA O BO/IHOBOM XapaKTepe CTPYKTYPHbIX W3MEHEHWI U COOTBETCTBEHHO O
UMKNMYHOCTM  Npeobpa3oBaHMs  aKKYMYNMPOBaHHbIX BWAOB 3HEPrMil B  npouecce
MeXaHOoaKTMBaLUN NoApasyMeBaeT MPOUCXOAsLLEe C OMNpPeAeNeHHolW MepuoAnYHOCTbIO
nepepacnpefeneHne IHepPrunm Mmexay ee Bugamu. Ho npu NOCTOSAHHOW WHTEHCMBHOCTM
BHELLHEero BO3/eNcTBMS (MOABOAMMOI MOLLHOCTM) NpeAcTaBnseTcs 6onee BEPOATHLIM
BbIXOJ, HA MOCTOSIHHbIe (PaBHOBECHble A/ [AaHHbIX YCNOBUIA) 3HAYEHWS CyMMapHO
BENMUMHbI YCBOEHHOW 3HEPrUM W KaXAoW M3 ee COCTaBNSOWMX, W YTBEPXAeHMe 06
aBTOKONeb6aTeNbHOM XapakTepe npouecca TpebyeT cepbe3HOro aHann3sa ero nprpoabl.

2. B TekcTe aBTOpedepaTa MMEOTCS HETOUHOCTU U HeYAaUHble BblPaXEHUS:



- yTBepXfaeHne «CebeCTOMMOCTb MeTanypruyeckoin nepepaboTkyu cblipbs PM
onpegensderca 3atpatamu Ha colpbe (60nee 50 %) ...» (c. 3) HeBepHO - CebeCTOMMOCTb
nepepaboTKKN Cbipbs 3aTPaThbl Ha Cbipbe He BK/IHOYAET;

- NpU 06CYXAEHUN pe3ynbTaToB OMbITHO-MPOMbILWIEHHBIX UCNbITaHUA Ha OAO
«'ngpomeTtannypruyecknin 3asof» (c. 7) cnefoBano cocTtaB ocTatka (B TeKCTe «OcajKa»)
BbllLeflayMBaHUA  MEXAHWYECKUM  aKTUBMPOBAHHbLIX  W/bMEHUTOBbLIX  KOHLEHTPAToB
COMOCTaBMUTb C COCTaBOM OCTatka nMpu  BbllefaynBaHUM  He  aKTMBUPOBAHHbIX
KOHLEHTPATOB;

- OTCYTCTBYeT OMNpejesieHne 3Heprum arommusauuu, WUCNONb3YeMOA B KayecTBe
YHWUBEPCaNbHOW 3HEPreTUYECKON XapaKTepUCTUKN KPUCTaN/IMYeCKON pPeLleTKn MUHEepanos
(c. 11), n ee conoctaBneHne C O06bIYHO WCMNONIb3YEMON 3HEPrUer KpUCTaNINYecKow
peLleTKu;

- U3 pasbl «/3BeCTHO, YTO CTeneHb OLHOPOAHOCTU (AaHW304ECMWUYHOCTM) CBA3EW
(A) B KpucTtanne okasblBaeT 60/blUOe BAWAHWE Ha CBOWCTBA MuHepanoB» (c. 13)
HEMOHATHO, 4TO XapakTepusyeT napametp A - CTeneHb OAHOPOAHOCTM WK
HEO4HOPOAHOCTUN (AaHWM304ECMUYHOCTH);

- Ha c. 14 npuBefeHa He MpUHUMNMAaNbHasA cxema pa3paboTaHHOMW MeTO4ONOrMK, a
nocnegoBaTeslbHOCTb 3TanoB UccnefoBaHNUA 6e3 yKazaHua UCMo/b3yeMbIX METOA0B.

7. OueHKa CcOOTBETCTBUA MaTepuanoB Kputepusam, KOTOPbIM  AOIXKHbI
oTBeYaTb uccepTaymsa Ha COMCKaHMe YYeHOM CTeneHu

CuunTalo, 4YTo, HECMOTPA Ha CAeflaHHble 3ameyaHuns, gucceprtaums boratbipesoit E.B.,
npeacTaBNeHHad Ha COUCKaHWe Y4YeHOW CTeneHn [OKTopa TeXHWYECKUX Hayk,
COOTBETCTBYET BCEM MpPeAbAB/AeMbIM TPEOOBAHUAM.

7.1. CooTBeTCTBME MaTepuanos gucceptaynm nyHKTy 9 MNMonoxeHmna BAK

AunccepTaumnsa boratbipeBoii E.B npepctasnseT co60i HayyYHO-KBaIMPUKALUOHHYIO
paboTy, B KOTOPOW Ha OCHOBaHWW BbINO/IHEHHbIX aBTOPOM WUCC/IeL0BAHUIA U3/I0XEHbl HOBble
HayYHO O0OOCHOBAHHbIE TEXHO/IOTMYECKNE pELUEHUSA, BHELPEHME KOTOPbIX BHOCUT
3HauYUTeNIbHbIN BKNaj B pa3BuUTNe CTPaHbl.

7.2. CooTBEeTCTBUE MaTepunanos gucceptaynm nyHKTy 10 MonoxeHna BAK

Auncceptauma boraTbipeBoir E.B. HanmcaHa aBTOpOM CaMOCTOATeNbHO, 06nagaet
BHYTPEHHUM e4MHCTBOM, COLEpXMWUT HOBble Hay4yHble pe3ynbTatbl W  MOJIOXKEHUS,
BblABMTraemMble A4 Ny6AMYHON 3aliuTbl, U CBUAETENbCTBYET O /IMYHOM BKNaje aBTopa
auccepTaunm B HayKy.

B Heli npuBOAATCA CBefeHWS O MPaKTUYECKOM WUCMOMNb30BaHUU MONYYEHHbIX
aBTOPOM AMccepTauun.HayUHbIX pe3ybTaTos.

MpeanoXxeHHble aBTOPOM AMccepTauum pelleHna apryMeHTUPOoBaHbl U OLEHeHbI Mo
CpaBHEHUIO C APYTMMU U3BECTHLIMU PELUEHUAMMU.

7.3. CooTBeTCTBME MaTepuasoB gucceptaymm nyHktam 11-14 MNMonoxeHmna BAK

OCHOBHble Hay4yHble pe3ynbTaTbl gucceptaunm ony6/MKOBaHbl B pPeLeH3UpyeMblX
Hay4HbIX U3LaHUAX.

O6Lee yncno nybnmkaumii no Teme guccepraymm - 62, B ToM yucne 1 moHorpagus;
25 cTatel, 3 Hux 21 - B XypHanax MNepeuHsa BAK, 5 nateHToB Poccuiickonn ®egepauum; 1
Hoy-xay; 30 [AOKNafoB M Te3nCOB [AOKNafoB Ha MexayHapoAHbiX ¥ Bcepoccuinckmx
KOH(epeHuus.

Couckartenb YYeHON CTENeHW CCblNaeTcs Ha aBTOPOB WM UCTOUYHUKMU 3aMMCTBOBaHUSA
mMaTepuanoB NN OTAENbHbIX Pe3ynbTaToB.



8. 3aK/l0UeHVe peLeH3eHTa:

AunccepTaunoHHas paboTa BoraTbipeBoii E.B. fABNseTcA 3aKOHYEHHON Hay4HO-
KBannnKaynoHHON paboToin M cooTBeTCTBYET TpeboBaHMAM NyHKTa 9 MonoxeHns BAK
MwuHobpHaykn Poccun, nNpPUMEHsiEMbIM K [AOKTOPCKUM  Aucceptaumsam, a aBTop
anccepTauum 3acnyXXmMBaeT MPUCYXAEHNSA eMy YYEHOW CTEMeHN AOKTOPa TEXHUYECKMX HayK
no cneynanbHoctT 05.16.02 - MeTannyprus YepHbix, LBETHLIX U PEAKUX METaN/oB.

[JaHHble 0 peLeH3eHTe:

9. YyeHas cTeneHb, y4YeHOe 3BaHMe: AOKTOP XMMWYECKMUX HayK, creumanbHOCTb
05.17.02 «TexHONorma peaknx, paccessHHbIX N pagMoakTUBHbIX 3/IEMEHTOB»

10. JomKHOCTb: npodeccop

11. MecTto paboTbl (NosHOCTLIO): PefepanbHOe rocyLapCTBEHHOE OHOIKETHOe
06pa3oBaTeflbHOE YUYpeXXAeHMe BbICLLIEro NPofeccnoHanbHOro obpasoBaHms «MOCKOBCKNN
rOCYAapCTBEHHbIN  YHUBEPCUTET TOHKUX XUMWYECKUX TEXHONOrnMin umeHn M.B.
NomoHocoa» (MUATXT um. M.B.JlomoHOCOBA)

12. damunumsa, nms, ot4yecTBo (MONHOCTLIO): BonbamaH Mpuropunin Mapkosuy

13. Agpec mecTa pa6oTbl: 119571, MockBa B-571, np. BepHagckoro, 86

14. TenetoH: 8 (495) 246-0555 f06. 255

15. E-mail: gvoldman@mitht.ru

Mpodeccop BonbgmaH M.M.

Moanuck npodeccopa BonbamaHa puropus MapkoBuua, AOKTOpPa XMMUUYECKMX HayK,
npoceccopa yA0CTOBEPSIO:

YOAOCTOBEPAIO
YueHblil cekpeTapb
MWUTXT um. M.B. JTomOHO
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