OT3bIB
ouuansHoTo onmoHenTa Ha guccepranmio EPMAKOBA Ceprest boprcosuada, Ha
TeMy «Paspa0oTKa TeXHONOruK 1 000pyI0BaKys IITA3MEHHOI0 PACIIhLICHI
MOPOIIKOB JUIsl AU THBHBIX MaIMHY, IPEACTABICHHYIO Ha CONCKAHUE YIEHOH
CTEIIEHN KaHauara TEXHUYeCKIX HAYK 110 CHeIHATbHOCTH

2.6.17. MarepuajioseieHIe

1. AKTYaJIbHOCTh TEeMbI AHCCEPTALHH

VekopeHHOoe pasBUTHE HayKOeMKHX OTpaciiel MPOMBIIUICHHOCTH, B YaCTHOCTH
aBHAa- K CY{OCTpOEHNsd, MepepaboTKH JKHIKUX W TBEPABIX IOJIE3HEIX MCKOIIACMEIX,
0BOPOHHEIX OTpaciell W MeIMUMHE! TpefyeT MNepecMOTPeTh MOXON K Haubonee
MaTepHaIO- ¥ SHEProSMKUM OllepallisaM IPOU3BOICTBA OTAEIBHEIX NeTalleh U H3Aenuil
B mentoM. K 9UCTy TaK{K Omepalii, B IEPBYIO Ouepellb, OTHOCUTCS YacTh OMepalliil
MeTamoobpaborkn — obpaborka pesaHHEM, The KOd(DOHUIMEHT MHCTONL30BAHMS
meTamna penko gocruraer 40-+50%. axe gacTU4HOE 3aMELICHHE TPajiHUIMOHHBIX
omepalyii BHIYATAHMS, TAKUX KaK TOYeHHeE, Pppe3epoBaHue, CTPOraHue Ha ONepamii
aJIUTUBHOrO BEIPAINUBAHMS JeTaleH IMO3BOJUT IPAKTHIECKH BABOE YBEIHIHUTE JHCII0
BBITYCKAEMOM IPOAYKILHH, IORHAB KOI(QHUIMEHT HMCIONB3OBaHus MeTaula IO
80+85% mu Gonee, Pe3KO COKpPATHB 3aTPaThl HA 3HEPTOHOCHTENH, apeHiy U OIary
IPOM3BOJACTBEHHLIX IUIOMIaAeH, CHHM3MTB YHCJIO 3aHATBIX B IIPOM3BOACTBE
CHEeUaTTUCTOB.

OpHaKo, pa3sBUTHE aJUIUTHBHBIX IPOM3BOICTE B HAIICH CTPaHE CACPIKMUBACTCS
MPAKTHYECKU TOMHBIM OTCYTCTBYEM MPOM3BONCTBEHHON 6ashl JUIA MONYICHHA CHIPbA
Jurs 3D-IPHHTEPOB — CIELMATLHBIX METAUTMHECKHX NOpOLIKoB. Jlo CepelyHsl
nBanuareix rofnos XXI-Beka 3HauyMTeNbHAs YacTh MOCTynana B POCCHIO 13 HEIHC
HEAPYXKECTBEHHBIX CTPaH, BBEJCHME KOTODBIMH CABHKIMH, NPUBEIO PESKOMY
CHIDKEHHIO KauecTBa ¥ KOIMUYeCTRa IpeuiarasMBIX Juisi 3D-1evaTi IIOPOIIKOB.

Tansas npobieMa MOJKET OBITH pellieHa TOJBKO OIHIUM cIIocoO0M — CO3IaHKReM
COBCTBEHHON HE3ABMCHMON OT BHEUIHMX IOCTABOK IIPOM3BOJACTBEHHON Oaskl
TIOpOIIKOBOM MPOAYKIMH, AJisi 4Yero, B TEpByIO 04epenb, HEOOXONUMO PpEeLIuTh
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npobieMy pa3paboTKH ¥ M3TOTORICHHS OTEYECTBEHHBIX ANIAPATOB [Jis POM3BOCTBA
METaIIHYECKHX [IOPOIIKOB, paspaboTaTk TEXHONOTHYESCKHE TIPOIECChI X MOMyUYeH s,
ViMenHo 3TM 3ajaul pelaroTcsl B paccMaTpHBaeMoll mmccepranmu Epmakosa C.B.,
IIOCBAIIEHHOH pa3pabOoTKe TEXHOJIOIHMH IOMyYeHHs KadeCTBEHHBIX DPAaCIbUIEHHBIX
IIOPOWIKOB  [yT€M  KOMIUIEKCHOTO MOJIENHpPOBAaHMS Iporecca  TUIa3MEHHOIro
paclbUIeHUs], CO3JaHus MaTeMaTH4YecKod MOJeNd IIOBEIECHUsI pacIUIaBIIeHHBIX
MHKDOKAIIENIb METall/Ia B FepMETHYECKH 000COOIEHHON OT BHEIIHEH CPeibl KOJOHHE
pacrsUIeHHsT TTa3MEHHOI0 aromalizepa, pa3paboTke IpOeKTa H M3[OTOBJICHHIO
OINBITHOrO 00pasia IPOMBIIUIEHHOH YCTAHOBKY IS NMPOHU3BOACTBA MOPOIIKOBATOM

OPONYKIHMH OJIE aAKUTUBHBIX MalllH Pa3IMIHBIX THIIOB.

2. Hayynas HoBH3HA AuccepTALINH

Crpyxrypa u copmepikanme muccepraume Epmakopa C.b. monHOCTEIO
COOTBETCTBYET TpeOOBaHUIM, MPEIBABIAEMBIM K KAHIHAATCKAM NHCCEPTAMSIM Ha
COMCKaHME YYEHOH CTENeHH KaHU)aTa TeXHUYECKUX HayK. B uccnenoBanuax asropa
JAOCTUTHYTa IOCTAB/IIEHHAs aBTOPOM LeNb — pa3padoTaTh TEXHONOTHU IIOMyYeHHs
MIOPONIKOB YEPHBIX M LBETHBIX METaJIOB U WX CIUIaBOB TpedyeMOro XHMUYeCcKOTo
coCTaBa H Tokaszareneidl CROWCTB M BBIIOJIHHUTE HNpPOCKTHPOBAHKUEC H H3TOTOBJICHHEC
OHLITHO-HpOMI:II.UJIeHHOﬁ YCTaHCOBEKH IIa3MCHHOTO PACIIBIICHIA TBEPIABIX
METANNMHYECKHUX (I)HIICTOI{OB. B PE3YAETATE BLINTOJIHEHHA MMOCTABNEHHLIX HENH W 3a1aq
aBTOpR  TEOPETHYCCKH 000OCHOBBIBACT H DKCIICPHUMEHTANIBHO NOATBCPKAACT
BO3MOXHOCTE [IpOIcCCa INTa3MEHHOIO pacHbLICHHA METAJUITHYCCKHX (bHI{CTOKOB Ha
YCTaHOBKE C TpEM:A HE3aBUCHMbIMH I'CHEpaTOpaMy IJIa3MEl, IIPOBOAUT KOMIIBIOTCPHOCE
MOACIIHPOBaHHE U paspa6aTJsIBaeT HI/I(ppOByI-O MOJECJIb IIpoHeCCa pachblNICHH I, ITa30-1
TEPMOIMHAMUYICCKHUX IIPOIECCOB, IIPOUCXOAAIINX B KOJIOHHE DACIIBITICHUS. Bnaro,uapﬂ
nomydeHHod Mopenu Epmakor C.b. cyMmen onpepeauTh KOHCTPYKTHBHEIE H
TEXHOJNOIH'ISCKHE I1apaMCETPhI HpOMBIH.IJIGHHOﬁ YCTaHOBKH MIa3sMeHHOH aTOMH3aIHKI
METAJUTMYSCKHX ITOPOLIKOB, obecreunparomue TpeOyeMBli ypOBEHb KauecTBa
HOpOHH(OBOﬁ MIPOAYKLKMY, OIpCOeJanNl ONTHME&IBHEIC IIapaMeTpbl pPaCcHbBUICHHA
METAIMYECKHK TTOPOIIKOB K IIOKA3a)l B3aHMOCBA3E MEXKIY TeOMeTPHUecKoi GopMoi,
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rpanyJICMETPHICCKHM, XUMHIICCKHM CocTaBaMH pacibUIAEMBIX HOPOHIKOB,
TEXHOIOMMYCCKMMH  PEXKHMaMH  PaCIIbIIIEHUA MeTaJTNYeCKOHN IIpOBOJIOKH H

MEXaHHUYEeCKHMH CBOMCTBAME HU3ACIHIH, IIOIIyYCHHBIX K3 PaClBNICHHBIX [TOPOIIKOB.

3. Crenenn 0GOCHOBAHHOCTH M JOCTOBEPHOCTHM HAYYHBIX IOJOKeHUH,
BBIBO/I0B H PEeKOMeH ANy

OGOCHOBAHHOCTS M JIOCTOBEPHOCTh HAyYHBIX IIOJIOXKEHMH, BEIBOJOB H
pekomenpanuii  0BecrieunBaOTC  BOCIPOM3BOAUMOCTBIO H  COIVIACOBAHHOCTBIO
TIOTYYEHHBIX PE3YILTATOR, ITIOATBEIK (aeTcs GONBIUM 00beMOM SKCIIEPUMEHTATBHEIX
HCCIISOBAHMH, TIPOBENEHHBIX [l TOATBEPKIAEHHS OCHOBHBIX TEOPETHYECKHX
TIOJIOYKEHHiA, PUMEHECHHEM COBPEMEHHOTO cepTHhHIMPOBAHHOTO
MCCIIEJOBaTENIbCKOr0 000PYLOBaHMs W JNULEH3MOHHEIX NPOTPaMMHBIX CPEeNCTB AL
o0paboTkn uH(pOpPMALMY, KOPPEKTHOCTBIO IIOCTAHOBKH 3a1a4 HCCICHOBAHUS H

KOMITITEKCHBIM ITOAXOO0M.

4. Hay4Hsble pe3yibTaT, UX LEHHOCTD

Huccepranuonnas padora, npejcrasieHHas EpmakoseiM C.b. BRITONHEHA Ha
COBPEMEHHOM YPOBHE, ABTOPOM BBIABHHYTHl HayuyHBIE IIONOXKeHHsd, oOnajaromme
Hay4YHOI HOBH3HOH. llMccepTranus HarycaHa I'pPaMOTHEIM A3BIKOM, TEKCT HM3JIOXKEH B
yeTKoH nmoruyeckoit [TOCHEeZOBATCIIBHOCTH, COOCPKUT MMPaAKTHHCCKHE PEKOMEH AL
Ocobo ciellyeT NOOYepKHYTh CJIELYIOLIHe IIONOKEeHHs, BEABHHYTHIE aBTOpoM. B
pabore OBIMK oOIpeleNeHsl Oa30Bble IapaMeTPhl M TEXHONOTHYECKHE DEXUMBI
pachinLLIeHus! METATIMYECKHX TNOPOLIKOB I agauTHBHOTO HpOI/IBBO,HCTBa B
IIIa3MEeHHBIX &TOMaﬁSCan, HCITONBb3YIOWIX CXeMY ¢ OOHHM H TpeM:A He3aBUCHMO
ﬂCﬁCTBYIOHlHMH reHepaTopaMy IinasMbl Ojs IMOTY4ICeHAA METAITAIHYICCKIX TTOPOLIKOB
HepIKaBeroux cranell. buina JoKa3aHa BO3MOXKHOCTE HCIIOJB30BAHNS TNIa3MEHHOTO
aTOMaﬁSGPa JAnd NONYyYeHHsS TIOPCINKOB LIBETHBIX METAIIOB H WX CINAB0B H
paspa60TaHI>1 Tp660BaHI/I§I K YCJIOBHIM paCHBI.HeHHﬂ [HOPOMIKOB YEPHBIX H OBETHBIX

METa/aN0B K HX CIVIaBOB.



PesynbTarsl  TEOPETHUECKMX M OKCIGPMMEHTANBHEIX  HCCIEIOBaHUH,
IpUBecHHBIX B AHcCepTaiuu, OBUIM IpeAcTaBleHEl Ha 10 MG}K,I{YHapO,IIHBIX 7|
BCEPOCCHICKIX HAYYHO-TIPAKTHYECKUX KOH(MEPEHIMAX M CeMUHapax; JIOCTaToyHO
TIOJIHO HM3MKeHs! B 13 medaTHeX paboTax, B TOM YHCJIE B 2 CTATHAX - B U3NAHIAX U3
TepeuHs peleH3UPYEMbIX HAYUHBIX H3IaHKH, B KOTOPEIX JOJDKHB OBITE OILyOIMKOBAHEL
OCHOBHbBIC HAy4Hbi€ pEe3yNETaThl AuCCepTaluii Ha COMCKaHMe YYCHOH CTeIICHM
xaHpunara Hayk, (ganee — [lepeuens BAK), B 7 cTaThAX - B H3IAHUAX, BXOAAILHX B
MeXIYHApPOAHEIe 6a3hl JaHHBIX ¥ CHCTeMBl uTHpoBaHus (Scopus). ITo pesynsraram

HCCIeIOBaHM aBTOpa IoNIyyueH | NareHT.

5. Teopernyeckas ¥ NPAKTHYECKASA SHAYHMOCTE Pe3yJIbTATOB JHCCEPTALHH

Epmaxos C. B. onpefenn psi HaydHEIX TIONOXKEHHA, Orarofapst KOTOPEIM CTallo
BO3MOJCKHBIM pa3paboTaTh TEXHONOIHYECKME PEXMMBl INUIa3MEHHOrO PacHbUICHHs
IOPOIIKOB HEep)KaBeIOIUX CTayeH, CIUIABOB THTaHA, HHKENT, MEMH, IIOTydMThb
ONBITHBIE MHAPTHHM IIOPOLIKOB M JOKasark BO3MOKHOCTH HX MCIOIB30BaHMA B
AIIUTUBHOM [POM3BOJCTRBE, W3COTOBHUTEH IONHOPasMEPHBIM MaKeT IIIa3MEHHOIO
aTomaiisepa, II03BOJAIOIMH MCCJIEoBarTh IPOHEcC INIa3MEHHOIO paclblUICHH,
pazpadbaTkiBaTh TEXHOIOTHH IPOH3BOACTBA OPOIIKOB 3aaHHOTO
rPaHYIOMETPHUECKOr0 COCTaBA, YTO IOATBEPKIAeTCs mareHToM PO Ha MONE3HYIO
MOJEND « YCTPOHCTBO JUIA IOMYYEHHA METAITHYECKIX MOPOIIKOEY.

Aptopom pazpaGorana i orpoboBana B IPOMBIIIIEHHBIX YCIOBHUAX TEXHOIOTHA
PaCHBLIEHHs METAaIMYeCKUX MOPOINKOB HEPXKABEIOMMX CTaNeH, CIUIaBoB TUTAHa,
HUKENs, MeAd, MpeiUIOKEHE PpEXHMBl paclbUIeHHs IOPOIIKOB B yCJIOBHAX
IPOMBIIUIEHHOTO  IIpO¥3BOACTBA.  [loydeHHBIe  pE3yNBTaTEl  BHEAPCHBl B

npombiuierHocTs B [TAO «Ceseperanby («CCM-Tsmxman») u AO «O3 «MUKpPOH».

6. PexoMeHIAIMH 10 MCII0/L30BAHMIO Pe3YJLTATOB paGoThI
IIpencrapnennsle B Auccepranuyd Epmakoa C.B. BBIBOIBI U pE3yNBTATEI
PEKOMEHYIOTCS K HCTIONB30BAHUIO B IIPOIIecce IPOM3BONCTBA Ha METAJILy prUIECKIX

IIPEANPUATHAX KW B OIBITHBIX OpOM3BOUACTBAX MamHHOCTPOUTENBHEIX KOMITaHHH
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c(hepHYECKUX METAJUIHUECKUX IIOPOIIKOB C 3aJAHHBIM T'PaHyIOMETPHYECKUM
COCTaBOM, NIPEIHAZHAYCHHBIX JII IPUMEHEHUS B aJIUTHURHEIX MAIMHAK PA3THYHBIX

THIIOB.

7. 3aMeuanusn u Bonipockl o padore

1. ABTOp, B OCHOBHOM, YHEIWI BHUMAHHUE IIPOU3BOICTBY IOPOLIKOB LBETHBIX
CIIABOB H HEPXKaBEIOIMX CTaNleH, B TO BpeMs KaK MPOLECCHl [IONYYeHHS NOPOIIKOB
HHCTPYMEHTAIIGHBIX M psfa CIeLHaNbHBIX CTalleH, KOTOpble B HAcTOAIIEE BPEMsI
BOCTpeOOBaHEl Ha PBIHKE, OCTAJHCH HE OCBEIeHbl. He sICHO - Takue MaTepuabl He
PEKOMEHAYIOTCST aBTOpOM [IJIs IVIa3MEHHOTO pPacIHBIIEHMs, WIH 3T0 HE BXONUIO B
3a/1a4yu, IOCTaBIEHHEIE B padorte.

2. Ha c1p. 53 ckasaHo, 4TO NpH YBENMYESHHMM CKOPOCTH IIIa3M000pasyrolero
raza g0 60 n/MuH B o6beMe wacTHL OBUIM OOHAPYKEHBI IIOPHI, HAIHYHE KOTOPBIX
3aTPyNHAET HCIOAb30BAHKME TAKHUX MMOpOIKOB B 3D-mpuaTepax. OUEHHBANM HX
pasmep? He Moy OB MOSCHUTE KaKye UIMEHHO ITapaMeTphl BIHAIT Ha HaM4ue TIop
B YaCTHIIAX ¥ BO3MOXKHO JIM YIIPABIATh HX pasMepoM?

3. B palore, B OCHOBHOM, 00CYyIaeTCA PACIBUICHHE METAJUIOB U CIUIABOB C
J0CTaTOYHO BBICOKOH TEMIIEpATypo#l IUIABJIEHUS — MUHUMAIbHAS ¥ CIUIABOB MeEAU
HaXOAUTCS Ha yposHe Oiu3koM K 1000 °C. A BO3MOXKHO JIM IPOM3BOACTBO METOLOM
IVIA3MEHHOH 4aTOMH3alliH HOpOIOKOB METAIOB H CIUIAaBOB ¢ TeMIlepaTypaMH
masnenus nopsaaka 600-700 °C. Takue TeMIepaTypsl THITHYHE 15T MHOTHX COCTABOB
TBEPABIX IIPUIIOCE M IOXYYEHHWEe TaKHX IIOpPOILIKOB SBIAETCA BECHMa AKTYalIbHOMI
3a7a4ell IS 3JIeKTPOHHON IPOMBILIIIEHHOCTH.

4. Kaxo¥i il reHeparopa Iuia3Msl 10 MHEHHIO aBTopa Haubornee IPUIoNeH JITis
YCTAHOBOK IIa3MEHHOTO PpaclblUIEeHMss M IIPOBOAMIKCE N paboThl IO OLIEHKe
CpaBHUTENLHOH 3((EKTUBHOCTH PasAUYHEIX TUIOB MIA3MOTPOHOB.

5. B aBropedepare u guccepTanuy YIIOMHHAETCA O Hadalle [IPOMEBIIIIEHHOTO
IPOM3BOICTRA MOPOIIKOB Ha aToMalizepaX, IPOEKT KOTOPBIX paspaboTaH aBTOpPOM.
Kaxue KOHKpEeTHO ITOPOLUKH YK€ NPOU3BOAATCS WIH IIaHUPYETCS TIPOU3BOAUTD.

6. B muccepranyy BCTpedaeTes psf OlleuaToK U HeTouHocTell ohopMIIeHHs.
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8. 3akmoyeHue Mo AUCCEPTALHM

Huccepranuonnas pabora EPMAKOBA Ceprest BoprcoBrua, BEITONHEHHAS Ha
TeMy «PaspaboTka TEXHONIOTMH M 00OpYNOBaHWS IUIA3MEHHOIO pacIIBLIEHMs!
NOPOIIKOB U aJUIMTHBHBIX MallMH» H IPEACTABICHHAsd Ha COHCKAHHE YUeHOM
CTeNIeHK  KaHauJara  TEXHHMYECKUX  HayK 0o  coeuHansrocrd  2.6.17.
MarepuanoBeseHne MOJHOCTRIO OTBeyaeT TpeboBanusaM pasmena 2 «Ilomoxenus o
NPUCYKICHHH YYSHEIX CTelieHel» (eaepalbHOr0 roCyNAapCTBEHHOro OIOMKETHOTO
00pa3oBareNbHOr0  y4YpeXAeHns Belcliero oOpaszoBanusa «Cankr-IletepOyprekuil
TOPHBIF YHHMBEPCHTET MMIlepaTpHUs! Exarepuns II», yTBepIKIEHHOTO NpHKa3oM
pexropa Cankr-IlerepOyprekoro ropHoro yHuBepcuTera umieparpuisl Exarepunsr 11
oT 20.05.2021 Ne953 anmM, a ee aBrop - EPMAKOB Cepreit BoprcoBiY 3aCiTy>KHBaeT

IIPHCYKACHHA yqu0ﬁ CTCICHN KahnouZarta TeXHHYICCKHX HAYK MO CHEHMHadbHOCTH

2.6.17 MarepuanopeeHue.

O¢duuuanbHbIi OIOHEHT

HOKTOp TEXHHYECKUX HAYK 110
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TCXHOJIOTHH»

PepepallbHOE TOCYIApCTBEHHOE YHUTapHOE Ipexarnpusitie «LIeHTpanbHEI HAy4HO-
HCCJIEIOBATENECKUI HHCTHTYT KOHCTPYKUMOHHEBIX MarepuainoB «IlpoMeteil»y mmenu
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WHCTHTYT»
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