3AKJIIOYEHUME SKCIIEPTHON KOMICCHH

mo 3ammTe Auccepranuu Kopoctenesa Anekcess AJekcaHIpoBHYa Ha TEMY
«VccneoBanAe  BIMAHHS — TOPSYeOPUKETUPOBAHHOIO jKejge3a B METAUIOMMXTE Ha
TeXHOJIOTHIECKHE MMOKA3aTeN IUIABKH C IENbIO TOBBIIICHIS 3((EKTUBHOCTH TMPOH3BOACTBA
CTaId B XyTOBOH CTaNEILIABHIBHOM [Iedry, PEICTABICHHON Ha CONCKaHHE y4€HOH CTeNeHH 1o
crermanpaocTH  05.16.02 — «Meranmnypris HCPHBIX, [BETHBIX M PEAKHX METalioB» H
cocrospmeiics B HUTY «MHUCuC» 24.10.2019 1.

Jluccepranus TpPUHATA K 3allUTe JiccepTallHOHHBIM  COBETOM HUTY «MHUCuC»
24.06.2019, mpotokon Ne 10.

JluccepTanus BBIOJTHEHA Ha kadenpe «MeTannyprus CTaad, HOBBIC TIPOH3BOJICTBEHHBIC
TeXHONOTMH ¥ 3alIUTa MeTawIoBy  (erepanbHOro roCyJapCTBEHHOT0 ~ aBTOHOMHOTO
00pa30BaTeIBHOTO YUPEKIECHHS BBICLICTO poecCHOHATEHOTO 00pa3oBaHus «HanuoHaIbHbIHA
HCCIIEIOBATENBCKHM  TEXHOJNOTHYCCKHH — yHHBCPCUTET «MUCuC» (HUTY «MHCHC»
MHuHHCTEPCTBAa 00pa3oBaHus U HAyKH Poccuiickoii peneparuu.

HayuHbIi PYKOBOAHUTENb — JOKTOP TEXHUHECKIX nayk CemuH Anexcanap EBreHbeBut,
HUTY «MUCuC», kapenpa «MeTauryprus CTajid, HOBBIC POU3BOJCTBEHHBIE TEXHOJOIHH
¥ 3aIIMTa METAILIOBY, Ipodeccop.

KCTepTHAs KOMHCCHs yTBEpKIeHa JIHCCEpTallHOHHBIM coperom HUTY «MHUCuC»
(mpotokon Ne 10 ot 24.06.2019) B cocTase:

1. Tlasnos Anexcanap BacuibeBud, A.T.H., C.H.C., npodeccop kadenpsl «Meramrypris
CTaJIH, HOBBIE TIPOM3BOJICTBEHHbIC TEXHOJIOTHY 1 3alliTa metawiosy HUTY «MUCuHC»;

2. Koxyxo Auekceit  Amexcamnposud, — A.T.H. noueHT, CTapoOoCKONbCKMi
rexmonormueckuii  mHerutyT  (Quman) HUTY «MUCuC», 3aBemytommii kadenpo#
METAUTYpPriy ¥ METAJIOBEICHNA HM. C.I1. Yraposoii,

3. Tlerenun Ausekcanap JlpoBuY, I.G.-M.H., npodeccop, mpodeccop Kabeaprt
«DHeprodQGeKTUBHBIC pecypcocOeperaromue  NPOMBIIUICHHBIE texHonorumw»  HUTY
«MHUCuCp;

4. Jly6 Bnagumup CeMeHoBHY, A.T.H., npodeccop, HayuHbIH PYKOBOAUTENb Uucturyra
METALTyprUd M MAIIMHOCTPOCHUS [oCyIapCTBEHHBIH HAY4YHBIH LEHTP P® AO «HIIO
«(THUUTMAILD;

5. BormanoB Cepreéi BacunbeBud, I.T.H., npodeccop, Tnpodeccop Kadeapsl
MEXIyHapOJHOIO MPOM3BOACTBEHHOIO 6usneca ®I'BOY BO «'ocynapcTBEHHbI YHHBEPCHTET
yIIpaBIICHAN).

B kadecTBe BeAylleld OpraHW3alMl YTBCPKICHO (enepanpHOE TrOCYAApCTBEHHOC
GIOIKETHOE yUpeXk/eHne Hayku VIHCTHTYT METaLIypriu H marepuanoBefieHus uM. A.A.
baiixosa PAH».

JKCIEpTHAS KOMHCCHsA OTMEYaeT, HYTO Ha OCHOBAHWM BBITIOJIHEHHBIX COHCKATEIIEM
FICCIICIOBAHUH:

e OKA3aHO, YTO IPH BKJIIOYEHHH B METAIUTOLIMXTY, COACPXKAIIYIO B KauecTBE OCHOBHOTO
KOMIIOHGHTA METAITHUECKuil Jiom, Gornee 25-30% OpukeToB Kenesa MpsMOro
BOCCTAHOBJICHHUS, CKOHIIEHTPHPOBAHHBIX B JIOKAIbHBIX 30HAX, o0pasyercs KOHIJIOMepar,
COCTOAINMI H3 HEMpOIUIaBMBINCHCS —MIAXTHI (GpuKeThbl, JIOM, U3BECTD, KOKC),
3aKTFOYEHHOM B TYTOILIABKYIO IIOPKCTYIO TBEPAYIO KOPOUKY;



YCTAHOBJIEHO BJIUSTHHUE JOJIH I'BXX Ha OKHMCIEHHOCTb CHCTEMBbI (MeTalla M LUlaka) ¥
I10JIy4€Ha KOJIMYECTBCHHAA 3aBUCUMOCTb MECKIY KOHEYHBIM COJCPKAHUEM yrnepo;la B
noynpoaykre u posei I'bXK B MeTaomuxTe Npu OJIMHAKOBOM JIMTEJILHOCTH IIepuoia
pacIIaBIeHHUs, COBMEIICHHOTO C OKHCIHTEIBHBIM;

nokazaHo, yro npu jgone I'BXX B mmxTe Ha ypoBHE 10-20 % mpu oTmaye e€ro Io
nepu(epud BaHHBI IEYM Ha GyTepoBKe IPOUCXOIAUT o0pa3zoBaHue 3aIUTHOIO
FAPHACAKHOTO CJIOs MOBBIICHHON TOJIIMHBL, COCTOALICTO U3 nenporuiasusirerocs I'BX
B CMECH C HEPACTBOPUBUIMMHUCS H3BECTHIO, KOKCOM H JIOMOM;

YCTAHOBJIEHO, YTO HAa HEPABHOMEPHBIA H3HOC ¢yTepoBKH H 00pa3oBaHHE TapHHUCAXKA
BIIMSIET M3MEHEHHE OCHOBHOCTM M OKHCJICHHOCTH IIUTaKa, a TaKkXKe YBEIMYCHHE C€TO
KOJIMUECTBA, BHI3BAHHOE HAJIMYMEM 3HAUHTEILHOIO COACPXKAHWS B METAJUIOMIMXTE
IIyCTO# ITOPOJIBI ¥ OKCHJIOB JKENIE3a;

[I0Ka3aHO, 4TO CHIDKEHHE CTOMKOCTH (hyTEpOBKM I€UH NPH yBCIMICHHH JOJH I'BX
CBA3aHO C POCTOM TEIJIOBOM HarpysKH, BBI3BAHHOH yBeIHUEHHEM KOJTMYECTBA HIJIaKa, a
TaKXe ¢ ITOBBIIICHUEM €ro OKHCICHHOCTH ¥ CHUXKEHUEM OCHOBHOCTH.

Teoperrueckas 3HAYUMOCTD UCCIIENOBAHUS 000CHOBaHA TEM, UTO:

JOKAa3aHbl [IOJIOKEHHMS, DACUIMPSIONIME MPEACTaBJICHUA O TPOTCKaHMH Ipolecea
nedocdopanii B yCIOBHSAX HCHOIB30BAHUS 'K mpe BBILIABKE OJIEKTPOCTAIH,
IOCTPOEHBI TEOPETHYECKUE U OKCIIEPUMEHTAILHBIC 3aBUCUMOCTH;

IPEMEHHUTEIBHO K NPOOIeMATHKE IUCCEPTALMH PE3yJIbTATHBHO HCIOJIB30BAH KOMILICKE
CYIIEeCTBYIOMEX 0a30BBIX METOOB UCCIIEIOBAHMUS, O3BOJIIOMIUX ONPEACIATE BIIUSIHUE
no6asku I'BK B MeTa/UTOIIMXTE HA TEXHOJIOTMYECKUE IIOKA3aTe/I TIABKA B JCIT;
M3ydeHbl [PHYMHHO-CIIEICTBEHHBIC CBA3H MEKIY noneit I'BXX B MeTaqmomuxTe
IIepeX0JI0M OKCH/Ia MarHus U3 IepUKIasoyriIepoaHCcTOR (GyTepoBKH B IIEYHOH LIIAK.

3HaueHHue NOJYYCHHBIX COHCKATCICM pe3yJIbTATOB MCCJICIOBAHUA JJIL  IIPpaKTHUKH

MMOATBEPXKAACTCSA TCM, YTO!

Ipe/sioKeHa 1 OIpoOoBaHa cXxema pacrpe/eIeH!s METaIOMIHUXTRL cocrostert u3 I'BIK
A METa/UIMYECKOTO JIoMa B 3aBAJIOYHON KOp3HHE, 3arpys3ka IIUXTOBBIX MarcprasoB II0
TIPEIIOKEHHO aBTOPOM CXEME I103BOJISICT CHU3UTh WM yCTPAHUTD sddext obpasoBaHusa
MACCHBHBIX TYTOIIABKMX KOHIJIOMEPATOB MPH MOCIEYIONEH BBIMLIABKE CTANIH;
[IOKa3aHo, 4To HauOoJlce palMOHAIBLHON ABJISAETCs IOCIONHAsS 3arpy3Ka I'BX B xop3uny
COBMECTHO C JIOMOM, IIpH 3ToM 1o I'BIK He 1o/pKHa MpEeBbINIaTh 25-30 %;
pa3paGoTaHbl MPEJIOKEHHS, YTOUHMIOME METOAUKY OUEHKH 3aTpaT Ha IPOU3BOJCTBO
MOJYIIPOJYKTA C Y4ETOM 3aMCHBI TPAIUIMOHHO HCIIOJIB3YEeMOH IIHXTEI (MeTaI4eCKUn
JIOM ¥ TiepesienbHbIH dyryH) Ha [BX B pasiu4uHOM 00beMe, BKIIIOUas OLUCHKY H3MCHCHHA
3aTpar Ha YHEPropecypchl ¥ BCIIOMOTraTe/IbHbBIE MaTepHalIbl;

IIPEINOKEHAa METOAMKA OLEHKH pAcIpe/eeHHs] HNPUMECEH UBCTHBIX METAIIOB B
TOJIYIIPOLYKTe B 3aBucuMOcTH OT joiu I'BJK B IHXTE ¢ HMCIOJB30BAHIEM GyHKIMHT
HOPMAIBHOIO DACIPEIENEHUs IPUMECEH B HCXOIHBIX IIMXTOBBIX Marephajax, 4Io
[103BOJIAT MPOTHO3UPOBATH PUCKHU, CBA3AHHBIC C OTKJIOHCHHEM XMMHUYECKOro COCTaBa
CTaJId 110 JIAHHBIM IIPUMECSM;

paspaboTaHBl ~ PEKOMEHJAIMM IO  YCOBEPUICHCTBOBAHMIO  PEXHMMa  3arpyski
mnaK006pa3y}ome H OTHCYIIOPHBIX MarepuajaoB C LCJbIO oaACPIKaHH A 3aHaHHOﬁ
croiikoctu QpyrepoBku JICII-150 npu BeIIIaBKE CTANH,




& DEKOMEH/ALMM, HAlNpaBICHHBIC Ha IOBBIMICHUE croikocTH (QYTEpOBKM II€Ud U
ONTHMM3AIMH [IJIAKOBOTO PEKMMa ObUTH onpoGOBaHB! IPY BBIIUIABKE MONYNPOLYKTa B
JICTI-150 B ycmosuax AO «BT3» u IIAO «TAI'MET», uro TOATBEPKACHO
COOTBETCTBYIOIMMH ~aKTaMH. JIaHHbIC PEKOMCHAAUMH  IoKasantn TIOJIOYKHATESIIBHBIH
HAYIHO-TEXHMUECKHHT S(DOEKT U NMPUMEHAIOTCS B HACTOAIICE BPCOM. PaspaboTannbie
pEKOMEH/aIui MOTYT OBbITh HCIIONB30BAHBI IPH BBITUIABKE MOJIYIPOJIyKTa Ha JPYruX
seKTponeyax, MCmomp3yromux jgobasky I'BXX u nmeromux TOpIHOHHYIO 3arpysKy
TBEPIOH IIHUXTHL

OueHka JOCTOBEPHOCTH PE3YJILTATOB UCCJIEIOBAHUS BBIIBUJTIA:

e aHATH3 MOKasaTeneil TUIABOK (TeMIleparypa MeTajla, XMMHYeCKHH aHalu3 Merajuia H
IUIaKa, pacXoJipl MaTepHaIoB U APYrHe) B HEPUOJL [POBEACHHUA paboTHl MIPOBOJXIIN HA
JelCTBYIOIEM COBPEMEHHOM O0OpYJIOBAaHMH METATypruiecKuXx npexnpustait AO
«BT3» u ITAO «TATMET»;

e  WCIONB3YeMBI HH(GOPMAIMOHHBIA MACCHB TaHHBIX TPOMBIIIICHHDIX IUIABOK (6omee 100
1aBOK Mo KaxcaoMmy mpennpusitaio - AO «BT3» u [TAO «TATMET») mosBoisieT
0GOCHOBAHHO CYIHTh O JOCTOBEPHOCTH TOJYYEHHBIX PE3yLTaTOB U CACIAHHBIX Ha HX
OCHOBE BBIBOJIAX;

e aHanU3 OKCICPUMEHTANLHBIX JaHHBIX MNPH [POBEJICHAN MPOMBIIICHHDIX IUIABOK €
ucnonpzosanneM [ 5K moaTBepK/1aeT X COOTBETCTBHE PACUCTHBIM [10KA3ATCIIAM.

JIM4HBIN BKJIAJ COUCKATEIS COCTOUT B!

HEIIOCPEJICTBEHHOM YYaCTHM aBTOpa B PEHICHMH 3aj1ad, pa3paboTKe M HCIIOIb30BAHUU
METOIUKH BBIIONHEHHS HCCIIEI0BAHNS, IOTyYEHHH SKCIIEPUMEHTAIBHBIX JaHHBIX H ITPOBEACHHIH
IUTAaBOK C TPUMEHEHHeM TIopsueOpUKEeTHPOBAHHOro  kejxesa B IIHMXTC, oOpaboTke,
TEOPETHYECKOM AaHAIM3e M HHTEPIpETAlHH OKCICPUMEHTATIBHBIX JIAHHBIX, MOATOTOBKE
myGIuKanui o TeMe 1 popMyITHPOBKE BEIBOJIOB JIUCCEPTAIIMOHHON PabOTHI.

CoucKateNb IpeaCTaBHN § OMyOIMKOBAaHHBIX PAabOT MO TeMe MUCCEpTalMH, M3 HHUX 4
OmyOIMKOBaHbI B U3JJAHUSIX, BXOASAIINX B pexoMentyemslit epedeHs BAK PO u 3 - B n3anusX,
pxomsmx B 6a3sr Web of Science/Scopus.

[Iyukr 2.6 TlonoKeHWs NPHCYKICHAS YYCHOH CTEIEHH KaHAMAaTa Hayk, YUEHOMU
crenenu fokTopa Hayk HUTY «MHCuC» couckareseM y4eHOH CTCICHH HE HAapyIICH.

Juccepranus Kopocrenesa A.A. COOTBETCTBYET KPUTCPUSIM II. 2 IlomoxeHus o MOPSAKE
IPHUCYKICHUS yYEHBIX CTCNCHEH B HUTY «MUCuC», Tak Kak B HEW Ha OCHOBaHUHU
BBITIOJIHEHHBIX aBTOPOM HCCIIeIOBAaHUI peleHa 3a/1a4a UCII0JIb30BAHUS
ropsueOpUKETHPOBAHHOIO  JKElNe3a B METAUIOWMXTE  ITPOMBIIUICHHBIX JIyTOBBIX
CTATEIUTABUIbHBIX TIeUel, MMEIOMHX IIOPIMOHHYIO 3arpy3Ky TBEPAOH IIMXTBI H IMPCATOKCHDI
PEKOMEH/IAIIUHU 110 YCOBEPIICHCTBOBAHUIO PEXHUMA OTAAH [IJIAKOOOPa3yIOLIMX ¥ OTHEYIIOPHBIX
MATEPHANIOB, HANpABJICHHbIC HA TOBBIICHHE CTOHKOCTH (GyTepoBKH II€YH ¥ ONTUMM3AIUIO
[IUIAKOBOTO PEKHUMA B DJIEKTPOIICUH.

DKcrepTHAs KOMHCCHS MPHHANA pCIICHHE O BO3MOXHOCTH IPUCYMICHHS AA.
KopocTeseBy y4eHOH CTEHEHH KaHAWAaTa TeXHHYECKMX HayK IO CHCIHATLHOCTH 05.16.02 —
«MeTayprusi Y4epHbIX, LIBETHBIX ¥ PEAKUX METAILIOBY.



PeSYHLTaTI)I roJIoOCOBaHHUA: IIpHU IIPOBCACHUN TaHOI'0 TOJIOCOBAHUS SKCIICpTHAsA
KOMHUCCHS B KONMYECTBE > 4YeJIOBEK, YUACTBOBABIIMX B 3aCEJAHUU U3 S YENOBEK, BXOIIIKX B

COCTaB KOMHCCHH, IIPOT0JIOCOBAJIA: 3a - 2 , IPOTUB - /7</, HEACHCTBUTEIBbHBIX OIOIETCHEN —
HCT.
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