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OT13BIB
Ha aBTOopedepar nuccepranmu «DOU3HKO-XUMHUUECKAs MEXaHUKA CHHTe3a
W peakUMOHHAs  CIIOCOOHOCTh  KOMIIO3UMIMOHHBIX  IIOPOWIKOB  «Al — 2B»,
npencTaBleHHbI PssanneBoit An€Holt AJeKcaHApPOBHOM Ha COWCKaHME Y4EHOM
CTeleHd KaHaupara (U3MKo-MaTeMaTHYeCKUX HayK Io crelpansHoctd 1.1.4 —
Puznueckast XHMUsL.

W3 Bcex BO3MOXHBIX INPUMEHEHMH KOMIIO3UIIMOHHBIX IMOPOINKOB «Al — 2B»
Haubonee wuHTepecHeIM 11 OI'VIT «[JHUUXM» sBisiercs uX NpHAMEHEHHE
B JHEPreTHYeCKHUX cucTeMax (cocraBax). IIpm paspaborke oT3biBa Ha asTopedepar
IIPEICTaBIeHHON AUCCEPTALMU UMEHHO 3TOMY YIEIeHO BHUMAHUE.

B macrosmiee Bpems NOCTIDKEHHS Ha ITyTH YBEIUYEHHS TEIUIOTHl B3pPhIBA
OHEPreTHYECKUX KOHJEHCUPOBAHHBIX CHUCTEM JOCTATOYHO CKpomHoe. JloGaska
BBICOKOJUCIEPCHBIX MOpomKkoB Al kak B TBEpIbIE B3pHIBUATHIE BEILECTBA, TAK
M B roproouue Juis OOBEMHOIrO B3phIBA CHIIpajla CBOI IIOJIOKUTEILHYIO POJIb.
Kasxyureecs sxe 04eBUIHBIM UCIIONBE30BaHKe 60pa BMecTo Al He peanuzobado. [TonHoTa
OKHCJIeHUs 4yucTOoro 6opa, HampuMmep, B 00bEMHOM B3pbIBE YPE3BLIUANHO Maja M3-3a
BBICOKOM TE€MIIEpATyPhl IIaBJEHHUS OKUCHOHN TUIEHKU HA €r0 YacTUIaX.

JlocTaTo9HO IepCeKTUBHBIM MPECTABISIETCS HCTOb30BaHme 6opa B cMecH ¢ Al
«Al — 2B», xorzia B OKHCIICHHH yuacTByeT coenunenne AlB,, He TpebGyroliee BEICOKOH
TeMIIepaTypsl cpenbl (nopsaka 1400 °C).

OcymecTBieHne OByX peakiuil ¢ TertoBbiM 3ddexTom Kaxpod (Al + 2B =

AlB, + 3100 *f—rm; okucnenue AlB, B xucnopone + 43400 Ef_r’“_) JOJKHO CYIIECTBEHHO

YBEJIMYUBATh TEIJIOTY B3PBIBA CHCTEM.

CymecTByromuil TEeXHOJOrHYeCKUi METOA TOJNYyYEeHHs KOMIIO3UIMOHHOIO
nmopomika «Al+ 2B» OCHOBaH Ha MeXaHHYeCKOM 0O0paboTKe KOMIIOHEHTOB
B OXJIQXKJAEMBIX LIAPOBBIX MeNbHUIIax-akTuBaropax. OnHaKko, METOI He 00eCeunBaeT




OTCYTCTBUE B KOHEYHOM Iponaykre Oopuna amomuuus (AlB,), IPOAYKTOB peaxiuu
C KOMIIOHEHTaMH Pa3MOJIEHOM Cpelbl, MUHHMAIILHOTO COfIEpXKaHus cBoboHoro 6opa,
TpebyeMOro rpaHyJIOMeTPHYECKOTO cocTaBa. [Jis YAOBIETBOPEHUs 3THX TpeGoBaHMiA
HEOOXOAMMO YCTaHOBHUTH TEXHOJOTMYECKHE I1aPaMETPhl IOJIydeHHs KOMIIO3HTA
Al+ 2B, yemMy u mOCBslleHA pelLeH3UpyeMas [UCCepPTAalMOHHas paboTa. DTHM
U onpejensercs e€ akTyalbHOCTb.

O6mmpHEIA aHaNUTHYECKHHA 0630p paboT B 06NacTH NPUMEHEHHS METONOB
MEXaHMYECKOTr0 JIETUPOBAHKA B YaCTH MOJIYYCHHNA IHEPreTHIECKUX KOMIIO3ULHOHHBIX
MaTepHUaoB (10 CIIMCKY UCIIONb30BaHHEIX B JUCCEPTALNM UCTOYHUKOB HHQOPMAIMY —
at0 Ne ~ 30 ny6bnukanuif) mo3Bonws aBTOpPY YETKO CGHOPMYIHUPOBATH 3aka4yu
uccnenosanusd. ITokaszaHo, YTO CyIIECTBYIOIIME TEXHOJIOTHU HE YYHUTHIBAIOT BIHSHUE
IPOOJKUTEIBHOCTH MeXaHW4ecKoid o00paboTk W cocTaBa pPa3MOJIBHOM Cpensl
Ha CTPYKTYpy, Mopdonoruo u (pakIuoHHBIA cocTaB MopomkoB «Al + 2By,
He (QOPMYIUPYIOT KOJMYECTBEHHBIM ClieHApUii (QOPMUPOBAHUS  CTPYKTYDH,
Mopdonorun u GpakuuoHHOro coctaBa «Al + 2B»; He UMEIOT 3KCIEPUMEHTATLHEIX
OaHHBIX I10 KMHETHYECKMM IlapaMeTpaM IIpeBpallleHuss MOpoIkoB «Al + 2B»
B 3aBUCHMOCTH OT CTPYKTYPBI ¥ MOP(OJIOrHH, a TAkOKe dKCIIEPIMEHTAIBHBIX JTAHHBIX
10 KHHETHKE BEICOKOTEMIIEPATYPHOI'0 OKMCIEH!US TAKOI'0 KOMITO3ULIMOHHOTO ITOPOIIKa,;
He OONnajaloT (GU3MYECKUM CLEHApHEM MpPEBPAINEHUS M BBLICOKOTEMIIEPATYPHOIO
OKMCJIEHUS HAHOCTPYKTYPUPOBAaHHBIX TIOPOIIKOB Al + 2B».

s uccnenoBaHMs BIMSHUS TEXHOJIOIMYECKUX PEXHUMOB Ha CTPYKTYPHO-
MOP(OIOrUYecKre XapaKTepPUCTHKY U (QPakUMOHHEBIM cOCTaB Mopoikos «Al + 2B»
aBTOp BO 2-# IMlaBe JUccepTaLUy OIIMCHIBAET UCIIONIB3yEeMbIe B TEXHOJIOTHH MaTepHAII,
IIOPANOK H3rOTOBJIEHMs NOpomKoB «Al + 2B» 1 ucciefoBaHuii, naér onucaHue
METOZOB - HCCIENOBaHHUs CTPYKTYPHO-MOP(}OIOrHIeCKUX XapaKTEepPHCTHUK
¥ peaxkiMOHHOM crocobHocTu. Ilpu 3TOM OYeHp BaxkHO, uTO Topomku Al u Gopa
HCIIOIb30BAIUCH B COCTOSIHUM TIOCTaBKU CO CChUIKaMHu Ha cootBercTByompe ['OCTrl
u Texnuyeckue ycinoBus, dTO oOecredydBaeT MNPAKTHYECKYIO IPHMEHUMOCTh
pe3yJIbTaTOB UCCIIENOBaHMHA,

OueBuaHBIM TpeOOBaHWEM K TEXHOJOTHH IIONydeHus Kommosuta «Al + 2B»
sIBJIsIeTCs TpeGOBaHME ONHOPOLHOTO paclpeaeeHus 6opa B 00béMe KOMIIO3UIHOHHOM
vacTunpel. Muade Gyner Hammume cBoOomHOro 60opa M IpH NMPUMEHEHHH KOMITO3MTA
BO B3phIBE€ OyzZeT moreps BolieneHus suepruu Q B peakiuu Al + 2B = AlB, + Q.
ABTOp MOAPOGHO HCCIENyeT PEXXUM IOJyUYEeHHUs: OAHOPOIHOrO pacupeieleHus Gopa
B 00BEME KOMITO3MLHOHHBIX YacTUI (WUIOCTpalusa Ha pucynke 2). B sTol wactu
UCCIIEOBaHUs HOBM3HA 3aKJIIOYaeTcs B JOKA3aTelIbCTBE HENOIYCTHMOCTH IPYTHX
TEXHOJIOTMYECKHUX PEXXUMOB KPOME PEKOMEHAYEMBIX. T0 e OTHOCHUTCS U K ITOTyYEHHUIO
CTabHIIU3UPOBAHHOTO QPAKLHOHHOIO COCTABA KOMIIO3UTA.

HoBeiM siBnsieTcss OOHapyXKEHHOE BIMSHHME TEXHOJIOTHYECKOU Cpelasl Kak
Ha QPAKLMOHHBIA COCTAB, TAK U HA XAPaKTEPUCTUKM MUKPOCTPYKTYPHI II0y4aeMOro
KOMIIO3MTa (MJUIIOCTPALUsA Ha PUCYHKaX 5-7). 34eCh Ba)KHBIM JJIS IIPAKTHKH SBJISETCS




IONy4YEeHHBIA pe3ysnbTaT: «XapakTep O3BOJIONUM MUKPOCTPYKTYPHI aTIOMHHHEBOM

MATPULBl KOMITO3MIIMOHHBIX YaCTHI[ OJMHAKOB JJI BCEX HCIONh30BAHHBIX
B OKCIEPUMEHTax pPasMOJIBHBIX Cpea». OJTO IpsMas PEeKOMEHJALHUsS TEXHOJIOoraM
II0 pe3yJIbTaTaM TPEThEM ITaBbl AUCCePTALIUH.

B 4eTBEpTOH INaBe AHUCCEpPTALMU pellieHa BTOpas IlaBHas 3aja4a; HCCllefoBaHa
KMHETHKa TIpEeBpalleHydss U  BBICOKOTEMIIEPATypPHOrO OKHCIEHUS KOMIIO3MTOB
«Al + 2B» B nuanazone TemnepaTyp 10 1000°C. C npakTHYecKO# TOYKH 3peHHUS STH
MCCIIE/IOBAHUs. BAXKHBI [JIsl OLIEHOK IIOBEACHMS IIOJy4aeMBIX KOMIIO3UTOB IIpH
peanuzanuy pabo4uX IIPOLECCOB 3HEPreTHYECKUXK CHCTEM C YYacTHEM KOMIIO3HTA
«Al + 2B».

BrIBIIEHB! BaXXHBIE 3aKOHOMEPHOCTH. [locpeicTBOM TEpPMOIrpaBUMETPHUUECKOTIO
anamusa (TI'A) onpeseneHo, 4TO IPH MOBBIICHHBIX TEMIIEPATYPax MOPOIIOK TEPAET
POBHO Ty MaccCy, KOTOPYIO OH aAcopOHpoOBasl IIPH H3TOTOBIEHUM (BOAA, MPOMYKTHI
MEXAHOAECTPYKIMU TUCIIEPCUOHHOM Cpelibl) U 3Ta Macca HeBeuKa (IOATBEPKIECHUEM
ABJIAETCS PA3MBITBIA S3HAOTEPMHUYECKUI UK, PUCYHOK 8).

Iocpencteom xanopumerpuu (JICK) ycraHOBIEHO Hanuyue HECKOIBKO
PasMBITBIX M, YTO OYEHb BAXXHO C IMPAKTUYECKOW TOYKU 3PEHUS, JBAa HHTCHCHUBHBIX
(M0 TEPMHUHONIOTMM aBTOpPa — OCTPBIX») MHKA SHEPrOBBIAETIECHHUS: IIPH TeMIIEpPaType
~ 500°C u 700°C. [y nmoHMMaHHs NPOLECCOB 3HEPrOBBIIACIECHUS MPH B3PHIBUATOM
IPEBPAIICHUH OINPENENAIONIUM SBIAETCS HalW4Hhe 3K30TEPMHUSCKOH peakluu
obpazoBauus AlB,.

B nenoMm, cyas mo aBTopedepaTy (M OTHENBHOMY 3HAKOMCTBY C IIOJHBIM
TEKCTOM), JUCCEepTalUs YyIOBIETBOpseT TpeGoBaHusAM NyHKTOB 9-14 Ilonoxenus
O MPUCYXAEHUH YYEHBIX CTENEHeH, yTBepKAEHHOTO NTocTaHOBIeHUeM [IpaBuTenscTa
Poccuiickoit @enepanuu ot 24.09.2013 r. Ne 842.

Hay4nass HOBM3HA NpeACTaBICHHBIX PE3yJIbTATOB MCCIEIOBAHMMI 3aKIIOYAETCs
IpeX/ie BCEro B TOM, YTO OHM BBIIIOJHEHBI KOMIUIEKCHO, HCCIeloBaHa CTPYKTYpa,
Mop¢osorusi, GPaKIMOHHEIA COCTaB KOMIO3UTOB «Al + 2B» IpU MX U3TOTOBIEHUH
10 METOJYy MEXAaHHUYECKOI'O JIETMPOBAHUSA; HA OCHOBE BBISBIICHHBIX 3aKOHOMEPHOCTEH
nporecca peKOMEHOBaHbl KOHKPETHbIE TEXHOJOTNYECKUE MapaMeTphbl H3rOTOBIECHU
(BaBI/ICI/IMOCTI/I OT INIPOOOJDKUTEINBHOCTH CUHTE3a U OT paBMOHBHOﬁ Cpe,D;BI); YCTAHOBJIEH
Xapakrep NpeBpalleHus KOMIIO3UTOB IPY MOBBIIICHUH UX TEMIIEPATYPHI.

IlpakTHyeckass 3HAUYUMOCTH pe3yJIbTaTOB 3aKIOYAeTCi B  BO3MOXKHOCTH
TIOJIb30BAHUA BCEMH TEXHOJOTMYECKAMHU PEKOMEHAALMSIMH IOJNyYCHHS MOPOIIKOB,
IIPUYIEM, TIPH UCIIOIB30BAHUY PEAJIbHBIX, U3TOTOBICHHBIX M0 nedcTByromuM I'OCTam
1 TY, nCXOIHBIX KOMIIOHEHTOB.

B coorBerctBmM ¢ nyskToM 9 ynomsHyToro Beime «IloJoXeHHS...»
JEccepTanus MOXKeT ObITh KBATH(QHIIMPOBaHa Kak paboTa, B KOTOPOH M3JI0KEHBI HOBBIE
Hay4HO-OOOCHOBaHHBIE TEXHOJOIMYECKHe pelIeHUsl, HMEIOIIHE CyIIECTBEHHOE
3HA4YEHHE JUIS PA3BUTHUS CTPAHEL.
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Cepré3nble HENOCTATKHU B IPEACTABICHHOM paGoTe He 0T™MeueHsl. [IpacyTeTByIOT
HENOCTaTKU oQopMiIeHus aBTopedepaTa TaKMe Kak OTCYTCTBHE BpEMEHH
B ONIPEENICHUU CKOPOCTH Harpesa, TPYJHO Pa3iIW4MUMble 0003HAYEHMs Ha PUCYHKaX,
Ha pucyHKe 10 oTCYTCTBYyeT LBETHOE U300pasKeHHE.

IlpencraBnesHOe Ha OT3BIB  JIMCCEPTAIIMOHHOE WCCIENOBAHHUE OTBEYAET
TpeboBanusm BAK Murobprayku P®, o6iagaeT HayqHON HOBHM3HOM, IPaKTHYECKOM
3HaYMMOCTBIO, OCTOBEPHOCTH MOJyYEHHBIX PE3YNbTATOB obecredeHa MprMeHeHeM
COBPCMCHHBIX METOAOB HCCiIeAoBanusd. ABTop Pasanuesa Anéna AnexcaHapoBHa
3aCITy)KMBaeT MPUCYXIEHUs y4EHOH CTelneHH KaHauaata (U3MKO-MATEMaTHYECKHX
HayK.

OT3BIB paccMOoTpeH M ofo6peH Ha HayuHO-TEXHHYECKOM COBETE IIEHTpa
6oenpunacos u cnenxumun OI'VIT «I THUUXM», npotokon Ne 2 ot 26 saBapst 2022 T.

OT381B pazpabora

3aMeCTHUTENh HauyalbHUKA [EHTPA
00ENpUNacoB ¥ CIELXUMUM 110 HayKe,
IIOKT. TEXH. HAYK
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