3AKNOYEHWE 9KCMEPTHOW KOMWUCCUK

no 3awute pgucceptauyum Macymbel MappaHu «®asoBble paBHOBecUs B
TPexXkoMnoHeHTHbIx cuctemax Fe-P3M-C u Fe-P3M-{Co, Ni} n tepmoanHamuyeckme
cBoicTBa (pas», MNPEACTaBNEHHOW HaA COUCKaHWE YYEHOW CTEeneHn KaHaupaTa
TEXHUYeckux Hayk no cneumansHoctn 05.16.01 — «MeTannoseneHve 1 TepmMuyeckas
obpaboTka meTannos u cnnasos» u coctoaslenca 8 HUTY «MUCuC» 19.11.2019.

OuccepTauymsa npuHaTa K 3awmte ucceptaumoHHbim coBetom HATY «MUACKUC»
16.09.2019, npoTtokon Ne11.

AunccepTaumnsa BbINOIHEHA B Hay4HO-UCCNEO0BaTENLCKOM LEHTPE « TepMoxXxummst
maTtepmanoB» deaepanbHOro aBTOHOMHOrO 0Bpa3oBaTENbHOIO yuYpexaeHus BbiCLLEro
obpasoBaHua «HaunoHanbHbIA WUCCMNEeAOBaATENbCKUA TEXHOMOIMYECKUA YHUBEPCUTET
«MNCunC» (HUTY «MNCunCy»).

Hay4Hbin pykoBogmTenb — K.T.H. XBaH AnekcaHgpa BsdecnasoBHa, OvpeKkTop
HUL «Tepmoxumus matepuanos» HATY «MNCuCy.

Hayu4HbIl KOHCYyNbTaHT — K.X.H. @aptywHaa nua BukTtopoBHa, AOUEHT
kadbenpbl «CepTudukaumm n aHanutnyeckoro KoHtponsa» HUTY «MUCuCr».

JKcrnepTHaa Komuccua  yTeepxaeHa [ucceptaumoHHbim coseTtom  HUTY
«MUCuC» (npotokon Ne 11 ot 16.09.2019) B cocTase:

1. bokwrtenH bopuc Camyunnosuy, npodeccop, 4.¢-M.H., npodeccop kadenps!
dpusunveckon xumun HATY « MUCuUCy;

2. bernos Hukonam AnekcaHgpoBu4, npodeccop, A.T.H., MaBHbIA HayYHbIN
COTPYOHUK Kadheapbl obpaboTkn metannos gasneHnem HUATY «MUCKCy;

3. lMpokowkuH Cepreit OmMuTtpuesud, npodeccop, A.d-M.H., rMaBHbIA HayYHbIN
COTPYAHUK Kadbenpbl obpaboTkn metannos gasneHnem HATY «MACKCy;

4. YcneHckaa WpuHa AnekcaHApOBHaA, OOUEHT, A.X.H, npodeccop kadenpbl
dumsunueckonn xumum Xumunyeckoro cakynsteta MI'Y nmenun M.B. JlomoHocoBa;

5. [aBpuyeB KoHcTtaHTMH Cepreesund, AO.X.H. 3aBenywlmin nadopatopuen
TEPMMNYECKOro aHanusa u kanopumeTtpum NHctntyTa obLWen n HeopraHM4eCcKomn Xmmmnm
nm. H.C. KypHakosa PAH.

B KayecTBe BeayLlen opraHusauuu YyTBEPXKOEHO depnepanbHoe

rocyfapctBeHHoe OlaXeTHoe ydpexaeHue Hayku WHCTUTYT usunku TBEpAoro Tena
Poccuiickon akagemun Hayk (MOTT PAH).

OKcnepTHas  KOMWUCCUS  OTMEYaeT, 4YTO Ha OCHOBaHWM  BbIMOMHEHHbIX
covckaTtenem uccrnenoBaHuni:

o Bnepsble nocTpoeHb! AnarpaMMbl COCTOSIHUSE TPEXKOMMOHEHTHbBIX CUCTEM
Fe-{La, Ce}-C n Fe-{La, Ce}-{Co, Ni} Bo Bceil obrnacT¥ KOHLUEHTpaLui, KoTopble
NpeAcTaBneHbl B BUAE MPOEKUUA MNOBEPXHOCTEM NMKBMAYC M CcConuayc, Auarpamm
NNaBKOCTU, N3OTEPMUYECKUX CEYEHUI N CXEM PeaKLMiA NpY KpucTannusawuumm;

o MNocTpoeHa guarpamma COCTOSIHUSI OrpaHuMYMBatoLLen BUHAPHOW CUCTEMBI
Fe-La, KoTopas CyL|eCTBEHHO OTNMYAETCs OT NPEANOXEHHOW B nuTeparype. Hanuuue
COEAUHEHUN, KakK U paccrioeHne B Xuakon case, B oTnuYmMe oT npeabiaywmx pabor, B
AaHHOW pabote He noaTBepaunock. lokasaHo, 4uTto cuctema La-Fe oTHocuTcs K
NPOCTOMY 3BTEKTUYEeCKOMY Tuny Kpome TOro, noOKazaHoO, 4TO >Xuagkagda cbaaa B



MeTaTekTUueckoi peakumu (8Fe) = L + (yFe) copepxut ~50 at. % La, B T0 BpeMA Kak
COrfiacHo NuTepaTypHbIM JAHHBIM OHA HAMHOTO MEHbLLE;

o MamepeHbl aHTanbnuy obpasosaHus dasbl Naeeca-C15 Fe,Ce n TpoitHou
casbl Feqss.11.0Mn3ze0Cez (11) cucTeMsl Fe-Mn-Ce meToZom kanopumeTtpuu cbpoca.
Moka3aHo, YTO 3HTasbnusi 06pas3oBaHNA TPONHOW asbl T1, KOTOpPas UMEET TOT XKe Tun
KpUCTanIM4YeCcKon CTPYKTypbl, 4TO W a-Fe7Ce,, umeet Oonee MNONOXUTENbHbIE
3HaYeHus, Yem pomboagpuyeckas mognpukaLmns B-Fe17Ce,. MNpun aTOoM rekcaroHanbHas
HU3KoTEMMNEpaTypHas moandukauns a-Fe17Ce, He Habnoganacs.

TeopeTnyeckas 3Ha4MOCTb UCCrefoBaHNs 000CHOBaHa TeM, HTO:

° HanpgeHo HoBoe OWHapHOe coefuHeHue CesNijo, onpegeneHa ero
KpUcTanmnuyeckas CTpyKTypa Kak pombosspuyeckas (cTpykTypa Tuna CesCoqg, hR72-R-
3m) MokasaHo, 4TO JaHHOE coefnHeHNe obpasyeTcs no nepuTeKkTUYeckon peakuum L +
CeNis 2 CesNiyg npu Temnepatype 1123 °C;

e [lokasaHo, 41O pasa (yFeNi) wurpaer AOMUHMPYIOLLYO  pOfb B
thopMUpoBaHMM (Ha30BbIX PaBHOBECWA B TPOMHOW cucTeme Fe-Ni-La, obnactb ee
NEPBUYHON KpUCTaNnU3auum 3aHnumaeT HanbosbLUylo YacTb MOBEPXHOCTY NMKBMAYC, a
NOBEPXHOCTb CONMAYCa CUCTEMbI XapaKkTepusyeTcs COoCyLleCTBOBaHNEM (yFe,Ni)-dasbl
C MpaKTUYeCcKM BCeMu pasamn orpaHnunBaloLx GUHAPHBIX CUCTEM, KpoMe LasNig 1
LaNi3.

e YCTAHOBNEHO Hamnuune 3aMKHYTOro paspbiBa CMELUMBAEMOCTU B XKUAKOW
case B TponHom cucteme La-Fe-C. MNokasaHo, 4TO TpOMHOE CoeanHeHne Lase7FeCs (1)
obpasyeTca no nepuTekTuyeckon peakuum L + pLaC, + Lap,Cs 2 1 npu Temnepatype
1250 °C 1 NpvHUMAaET y4acTe B paBHOBECUM C OOMbLUMHCTBOM (ha3 OrpaHNunNBaOLLNX
OMHapHbBIX CUCTEM,

° MokasaHo, uTo TpoitHoe coeauHeHne B cucteme Fe-Ce-C obpasyetcs B
TBEPAOM COCTOSHUM npu TemnepaTtype Bbie 1100 °C. OnpeaerneH ero To4HbIN cocTas
—Fe23Cez9Cas;

o YCTaHOBMEHO, YTO M3OCTPYKTypHbIe dasbl JlaBeca CeFe, n CellM: (MM =
Co, Ni) (cTpykTypa Tuna MgCu,, cF24-Fd-3m) obpasytoT HernpepbiBHble psabl TBEPAbIX
pacTteopoB Ce(Co,Fe), n Ce(Fe,Ni), npu Temnepatype Conuayc;

. YCTaHOBMEHO, 4YTO M30ocTEXMoMeTpudeckue coeamHenus CezFeqr
(cTpykTypa Tvna Zny7Thy, hR57-R-3m) n CezCos7 (cTpykTypa Tuna ThyNiiz, hP38-
P6s/mmc) obpasyloT HenpepbiBHbii psg  TBepaoro pacteopa Cep(Co,Fe)i; npw
Temnepartype conuayc u npu 900 °C;

o MokasaHo, 4YTo TpoitHoe coeaunHeHue (Co,Fe)s7Laz (1) B cucteme Fe-Co-La
obpasyeTca no neputekTndeckon peakuyun L + LaCoq; + LaCos 2 t npu Temnepatype
~1000 °C n umeeT LUMPOKYyK oBnacTb romoreHHocT ot 46 go ~78 aT. % Co npw
TemnepaType conuayc. YCTaHOBMEHO, 4TO 06nacTb rOMOTEHHOCTW TPOMHOro
coeavHeHus pacrnonoxeHa BAONb W3oKoHUeHTpaTbl 11 a1.% La, a He 15 aT1.% La kak
ObINO NoKasaHo paHee,

s Bnepsble onpeneneHsl aHTanbnun obpasosaHua dasbl Jlaseca FexCe, a
Take TPOWHOW WHTepmeTannuyeckoir dasbl  Feqzi.11.0MN3o60Ce2  pasnuuHoro
XMMWYECKOro coctaBa MeToAoM KanopumeTtpum cbpoca.



3HayeHue NMOJNTyYEeHHbIX COUCKaTeENEM pes3ynbTaTtoB ncecnenosanna gna nNpakTykn
NoATBEPXOAETCs TEeM, YTO:!

o Mony4eHHble NaHHbIE o CTpOEHUN avarpamm COCTOSIHUA
TpexkoMMnoHeHTHbIX cuctem Fe-{La, Ce}-C wn Fe-{La, Ce}-{Co, Ni}, cTpykTtype wu
cBOiCTBaX cnnaBoB HOPMUPYIOT TEOPETUYECKUN (DYHAAMEHT, HeobXxoauMbid Ans
pa3paboTKN KOHCTPYKLMOHHbLIX 1 (PYHKLMOHAmNbHbIX MaTepuanos C 3afaHHbiM W
ynpasnsemMbiM  KOMMekcom CBOWCTB.  OHWM  NO3BONMAKT  OCO3HAHHO BbiOpaTh
ONTUManbHOE COAEPXKaHWE OCHOBHbIX W MErupyroLlx KOMMOHEHTOB U YCMOBUA
TepmoobpaboTkn maTepuanos. [lonyyYeHHble AaHHblE MOMONHAT ©a3bl OaHHbIX NO
(ha30BbIM PABHOBECUAM M MOTYT ObiTb UCNOMNb30BaHbI B CNPaBOYHbIX N3AAHNAX.

° PesynbTaTbl, MNOMlyYeHHble B [OAHHOW paboTe, npeacTaBnAlOT cobon
HafeXHble JaHHble 0 crnocobe 0Opa3oBaHUA, KOHUEHTPAUMOHHbBIX W TEMNEPATYPHbIX
WHTEPBANoOB CyLIECTBOBAHUA WHTEpMETaNNINYeCcKnx COeANHEHUN, 4TO HABNAETCH
HEOBXOAMMbIM CMPaBOYHbIM  MaTepuanoMm Ans paspaboTky MeTodoB CUHTE3a
0f4HOMA3HbIX MOMUKPUCTANNNYECKUX U MOHOKPUCTaNIMYECcKnX maTepuanos C Lenbio
N3y4eHUst PUINYECKNX N XMMNHYECKMX CBOWCTB M noucka obnacteit NpUMeHeHNa HOBbIX
MaTepuanoB Ha UX OCHOBE.

OueHka [OOCTOBEPHOCTM  pe3ynbTaToB  MCCNeAoBaHus  nopatBepxaaeTcs
NCMOMb30BaAHWEM  COBPEMEHHbIX  METOAUK  WUCCredoBaHus,  aTTeCTOBaHHbIX
M3MEpUTENbHbIX YCTAHOBOK U npubopoB, a Takke MNpUMEHEHVEeM MeToAa
NNaHNPOBAHWUSA OKCMEPUMEHTA U CTATUCTUYECKOW OBpaboTKU ISKCnepuMeHTanbHbIX
faHHbiX. PesynbTaTbl paboTbl JOMOXEHbl W OOCYXAEHbI Ha TPex MexAyHapOAHbIX

KOHCbepeHLI,MFlX, a TakKxe OI'IY6J'II/IKOBaHbI B MEXOYHapOOHbIX pPeLeH3NpyeMbIX
XKypHanax.

JInyHbIn  BKkNAg couckaTens COCTOMT B HENOCPEeACTBEHHOM NpoBEAEHUU
9KCMEPUMEHTOB U MCCneaoBaHuin, obpaboTke W aHanuse nony4YeHHbIX Pe3ynbTaTos,
COMOCTaBMEHUN WX C NUTEpaTypHbIMW AaHHbIMKW, NPEeACTaBNEHMM [OKNaaoB Ha
Hay4HbIX KOH(epeHumsix. ocTaHoBka LUenu W 3ajayv auccepTauuoHHon paboTbi,
oBCy)KOEHME MOMyYEeHHbIX pPe3ynbTaToB, (OPMYNMPOBKA OCHOBHbIX MOMOXKEHUA U
BLIBOZOB, a TaKKe MOATOTOBKA CTATEN COBMECTHO C Hayu4HbIM pykoBoguTenem XeaH
AnekcaHapon BayecnaBoBHOW.

Mo martepuanam AuccepTaLuoHHoi paboTbl couckatens npeactasun 11
onyBnukoBaHHbIX paboT, B TOM uucne 7 cTatel B pPeueH3npyembiX XypHanax,
BxoasAwmx B nepedeHb BAK PO u 6a3bl Web of Science/Scopus, Tesuchl K goknaaam,
NPeACTaBMEHHbIM Ha TPEX MeXAYHapOAHbIX KOHPEPEHLMAX.

MyHKT 2.6 MoNoXEeHUsI NPUCYXXOEHUST YYEHOW CTENEeHN KaHauaaTta Hayk, y4eHou
cteneHn goktopa Hayk HATY «MUCUC» couckatenem ydeHon CTENEHN He HapyLLEH.

OuccepTtaums MapgaHu Macymbl cooTBeTCTBYET KpuTepusM n. 2 [MonoxeHus o
nopsaake npucyxaeHuna ydyeHbix cteneHen B HUTY «MUCUC», Tak Kak B Hell Ha
OCHOBAHWUW BbINOSIHEHHbIX aBTOPOM UCCIEeL0BaHNN:

BrnepBble MOCTPOEHbI guarpamMMbl COCTOSIHUA TPEXKOMMOHEHTHbIX cuctem Fe-
{La, Ce}-C n Fe-{La, Ce}-{Co, Ni} BO BCen obnacTn KOHUEHTpauui, KoTOpble



npeacTaBneHbl B BUAE NPOEKUMA NOBEPXHOCTENA NMKBMAYC W CONMAYC, nharpamm
NNaBKOCTU, U3OTEPMUYECKUX CEYEHUI N CXEM peakLUit MpU KpucTannusaumu.

JkcnepTHas KOMWCCUSt MpUHANa pelleHne O BO3MOXHOCTM MPUCYXKOEHUS
Macyme MaphaHu y4eHOW CTeneHn KaHauaata TEXHUYECKUX HayK no cneunanbHOCTH
05.16.01 — «MeTannoseneHune n Tepmuyeckas obpaboTka MeTannos v CniasoB».

Mpu npoBedeHWU TalHOro ronoCOBaHMA 3KCMEepTHasi KOMUCCUS B KOMUYECTBE
5 yenoBek, y4acTBOBaBLUMX B 3acedaHuun, u3 5 Yenosek, BXOAALMX B COCTas
Komuccouw, nporonocoBana: 3a 5, npotvB _0__ , HEAENCTBUTENbHbIX
Oonnetenen 0 .
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Mpepcenatens IKCNEPTHON KOMUCCUM ;L((L ¢ ( BokwTtenn b.C.



