OT3bIB

opULMATBHOTO OIIIOHEHTA, JOKTOPa TeXHW%eCKHx Hayk lluBkunO#N ANeBTHHEI
HuxonaeBHBI Ha [uccepTaLUIO PﬂsaHuéBoﬁ AneHnsl AnekcaHIpOBHEI
«DU3UKO-XUMUUECKas MEXaHHKa CHHTE3a I/I_ﬁeaKHI/IOHHaﬂ CIIOCOOHOCTh
KOMIIO3ULIMOHHBIX MTOPOIIKOB «Al-2By, HpeJICTaéJIeHHon Ha COMCKaHUE yYeHOH
CTENEHU KaHaK1aTa PU3NKO-MaTeMaTHIEeCKUX HayK I10 CrieluanbHocTy 1.4.4 —

«PuzngecKas XUMUSI.

Huccepranysa PszanneBoif A.A. IOCBAIEHA aKTyalbHOMY HAIPaBIEHHUIO
CO3MaHMs] HOBBIX DJHEPreTHYECKHX MarepualioB, OOJaJalolINX BBICOKHMH
3(Q(EeKTUBHBIMU 3HAYEHHSMHM TEIUIOTHI CrOpPaHHs, CKOPOCTH M  IIOJHOTHI

IIPOTCKaHMs PEAKIIMH I'OPEHUS B OKHUCIUTCIIBHBIX Cpeaax.

MspectHo, 4TO ImpocTas, Hemoporas u MaciuTabHpyeMas TEXHOIOTHS
MEXaHUYECKOI'0 JIETHPOBAHMS ITO3BONIAET II0Iy4aTh MeTacTaOMIIbHbIE MaTepHAalb,
IpA TOPEHHH KOTOPBIX IIPOMCXOIUT pelaKcalysi MeTacTaOMIIBHBIX COCTOSHMM,
CONPOBOXIAIOIIASACS TEIUIOBBIACICHUEM, IOCTaTOYHBIM JUIS HHHUITHHMPOBAHUS
IIOCTICAYIOLIeH BBICOKOIK30TEPMHUYIECKOH XMMUUecKod peakuuu. [Ipumepamu
TaKUX MaTepHajIOB SBISIOTCS, B YaCTHOCTH MeTacTaOUNbHBIE pacTBOpH Al-Mg,
Al-Ti, B KOTOPBIX KOMIIOHEHTHI [IepeMellanbl Ha aTOMHOM ypoBHe. VI3BeCTHBI u
KOMIIO3HTHBIE METACTAGHIbHBIE MATEPHAIIBI, B KOTOPhIX KOMIIOHEHTEI, CIOCOGHbIE
K 3K30TepPMHUUICCKOH peakiliy, cMelnuBaroTcsa B Macmrade 10-100 um. [Tpumepamu
ABisoTess HaHoTepmuthl Al-MoO;, Al-CuO 1 HaHOKOMIIO3HTEI Ha OCHOBe Gopa,
Hanpumep B-Ti. OpgHako B HacTosmee BpeMs B JIUTEPAType OTCYTCTBYIOT
CBEJICHUS O peXHMMaXx IMOJyYeHHs, CBOXCTBAX M MapaMeTpax OKUCIEHHS/TOPEHHS
METACTaOMIIBHBIX MATEPHaNOB, COCTOSIINX U3 HaMOOIee IIUPOKO HCIOIb3yeMBIX

KOMITOHEHTOB SHEPreTUYecKux MatepuaioB — Al u B.
AKTyanbHOCTH paboTel Pia3aHueBol A.A. COCTOUT B JeTaIbHOM pazpaboTKe
(QU3UKO-XMMHUYECKUX OCHOB ITOJMYYCHUS KOMIIO3UIHUOHHBIX MEeTaCTaOMIBHbBIX

MarepuanoB Al-2B npuMeHUTeNnbHO K aKTUBHO paspabarbiBaeMoil B HacTOSIIee




BpE€MsL  TEXHOJOTHH  MEXdHUYECKOIro JICTMPOBAHMUA. CBOGBpeMeHHOCTB )41

HeoOXOMMMOCTh  IPOBEACHHOIO  HCCIENOBAHMA  OOYCIOBIEHBI TeM, YTO
npeiaraeMas B paboTe  TEXHOJNOTHUS  TO3BOJIIET  TIOMy4YaTh  HOBEIE
BBICOK02((PeKTUBHBIE SHEPreTUIECKUE MeTaCTa0MIbHBIe MaTePUATTBI.

Hayunas HoBH3HA pabOTHI COCTOUT B TOM, UTO:

1. B macTosiiee BpeMs 00NbIIOe KOJUYIECTBO MCCIIEIOBAHUH B DTOM 06jacTH
HaIPaBJIEHO Ha MOJIy4eHue amoMobopunoB coctasa AlB; u AlB;, B To BpeMs kak
nenpo  paboTel Ps3anueBoit A.A. sBISeTCS IIPOBEIEHHE KOHTPOJIHPYEMOM
mexaHoaktuBauuu (arrested reactive milling) cucrembl amoMuHHE-00p, He
MIPUBOSIIEH K (OPMUPOBAHUIO YKa3aHHBIX COSIHMHEHHH.

2. BrepBble NIpoBeAeHO OeTalbHOE KOMIUIEKCHOE HCcclefoBanne (GHU3UKo-
XUMHAYECKUX 3aKOHOMEPHOCTENM M ONpENeNieHbl TEeXHOJIOTUYECKUe YCIOBHUS
IIPOTEKaHUs IIPOLIECCOB, IPUBOMSIIINAX K (GOPMUPOBAHHUIO MeETacTAOMIBHBIX
Matepuanon Al-B.

3. BrepBrle TepMOaHAMUTUYECKU HCCIEA0BaHA 3BOJIOLUS METACTAOMIBHBIX
KOMIIO3UTOB ~ TPM  HATPEBAaHWM, BBIABIEH  [IBYXCTAAUMHBIA  XapakTtep
SHEPrOBBIAENIECHHUS, UICHTUDUITIPOBAHBI KPUCTALTAYECKIE dbazsl
MeTacTadMIBHEIX coenuHeHnii Al-B.

4. Bnepsele ycTaHoBineHO cymiecTBoBaHue M-¢azpl, MNpeanIecTBYOIEH
bopMupoBaHHIO  ATOMOOOPUIOB, TMpH  pacHage KOTOPOH  YCTAHOBIIEHO
CKa4K000pa3HOe BO3pacTaHe CKOPOCTH OKHCIECHHS KOMIIO3HUTA.

IIpakTHYeckast 3HAYMMOCTH JHCCEPTAIMOHHON paboOTHI 3aKIIOYaeTCs B
pa3paboTKe OCHOB CO3JaHUA MPOMBIIUICHHOH TEXHOJIOTHH H3rOTOBICHUA
KOMITO3UITMOHHBIX IIOPOIIKOB «Al-2By, NOTEHIHAIBHO o0JIaaromux
CHVDKEHHBIMH 3HAYEHUSIMH TeMIIEpaTyphl U BPEMEHU 3aJePXKKH BOCIUIAMEHEHUS,
Oonee BBICOKOW TIIONMHOTOH pearupoBaHHsI B OKHUCIHTEIBHOH cpeme, a
ClIeI0BaTeNbHO, M Oosiee BBICOKMMH 3HAYSHUSIMH YIEJIBHOIO HMITYJIbCA MPH
VICTIONTIb30BaHUU B JIBUTATEIFHBIX YCTAHOBKAX.

JAuccepranuonHas pabora HamucaHa TIOHATHBIM HAYYHBIM  SI3BIKOM,

usnoxeHa Ha 119 crpanmmax, BkimodaeT B cebst 77 pucyHkoB u 16 Tabmui. Ilo




CBOEH CTPYKType AWCCcepTalys COCTOUT W3 BBEIEHH:, JUTepaTypHOro 0030pa,

yeThIpex I1IaB, BRIBOJOB U CIIHCKA TUTepaTyphl, BKmtovatoniero 103 ucrounuka.

Bo BBenenmu mpezncraBieHO 000CHOBaHWE TEMBI AUCCEPTALMH, OTPaKESHBI
aKTyaJIbHOCTh UCCIIEOBaHM, UX HAayYHAass HOBH3HA M MPaKTUYECKas 3HAUUMOCTb,
chOpMyYIHPOBAHEI b U 3a1a4H paboThl, IePeUnCIIeHbl OCHOBHBIE PE3YJIbTAThI U
IIOJIO’KEHUS, BBIHOCUMBIE Ha 3aluTy.

B nepBoii riaBe IpencTaBleH aHAIUTUYECKUH 0030p paboT B obiactu
HCCIIEIOBaHUS CTPYKTYPHI 7§ peaKMOHHOU CHIOCOOHOCTH
MeXaHOaKTUBHUPOBAHHBIX HepreTHuuecKux MaTtepuaios. [logpobHo obcyxmaroTcs
(bH3UKO-XMMHUYECKHEe OCHOBBI MEXaHHYECKOIO JIETUPOBAHUS I HU3TOTOBICHUS
DHEPreTUYeCKUX MaTepHualioB, aHAIM3UPYETCS BIHSHUE MeXaHOAKTUBAIIUM Ha
CTPYKTYPHO-MOPQOIOTUYECKUE XaPaKTEPUCTHKU U PEaKIUOHHYIO CIIOCOOHOCTH
JHEPreTUYeCKUX KOMIIO3UTOB. Ha OCHOBe aHanm3a JUTEPATypPHBIX MTaHHBIX
[I0Ka3aHo, 4TO dHepreTudeckuit 3QQpekT OT UCIOMb30BaHuI JUOopU/Ia ATFOMIHHII
B B BBICOKODHEPIeTHUECKUX KOMIIOZHIHIX MOXET OBITh CYIIECTBEHHO YBEIHYEH.
VYkazaHo, 4TO TeIUIOTa peaklUuu oOpazoBaHus AuOOpuAa u3 Oopa W ATOMHHHS
cocraBisieT okoio 3140 xJDx/Kr, MO3TOMY IHpPH HAJUYHH KOMIIO3HITHOHHBIX
JIOPOIIKOB, YaCTHUIBI KOTOPBIX COIEpXKAT CIIOCOOHBIE K MHTEPMETaLUTUIECKOMY
B3aUMOJEHCTBHIO ANTIOMHHHM M 0Op, 3Ta «JOTOJHHUTENbHAs» SHEpPrus OyIeT
CIIOCOOCTBOBATh MOBBIIIEHUIO 3HEPreTHYecKod 3(PQEeKTUBHOCTH OT CropaHus
chopMHPOBaHHOTO aTFOMOOOpHUA.

Bropas riaBa comepXUT ONMCAaHUE HCIOIb3YEMBIX MATepUaIOB B METOJIOB
MOJIyYCHHS KOMIIO3HI[HOHHBIX ITOPOIIKOB. JleTaJlbHO OmHCaHbl  METOJBI
HCCIIEIOBAHUS CTPYKTYPHO-MOP(OJIOTHIECKUX XaPaKTEPUCTUK U (PPaKIIHOHHOTO
COCTaBa, a TakXe METOAbl HCCIEeNOBaHHS PEakUUOHHOW CIOCOOHOCTH
KOMITO3UITMOHHBIX MTOPOIIKOB «Al-2By.

Tperbs1 raBa TOCBAIIEHA HCCIEAOBAHUIO DHBOJIOLUK CTPYKTYPHO-
MOPQOTIOTUYECKUX XapaKTePUCTHK U (HPAKIMOHHOTO COCTaBa KOMIIO3HI[MOHHBIX
mopomikoB «Al-2B» B mpoliecce MeXaHUYECKOTO JIETUPOBAHHS.

Honyqua JKCIICPHMCHTAJIbHAA OLCHKA BJIHUAHUA IIPOIOJIKHUTCIBHOCTH O6pa6OTKI/I




M COCTaBa TEeXHOJIOTHYCCKOM cpeabl Ha XapaKTCpHUCTHKH KOMITIO3UITHOHHBIX

IIOPOIIKOB. YCTaHOBICH OCHWUIMPYIOLMH XapaKTep W3MEHEHUS OCHOBHBIX
napaMeTpoOB aTOMHON CTPYKTYphI aJTFOMUHHEBOM MAaTpULBI II0 MEpe HACBIIICHUS
OopoMm. BrisBieHa CylIeCTBeHHas 3aBUCHMOCTh pAaCIpeesieHHs] YacTHll 10
pazMepaM OT cocTaBa Pa3MOJIBHOM CpeJib.

B uerBepToii riaBe INpeACTaBie€HBl Pe3ylbTaThl TEPMOAHATHTHUECKOIO
UCCIIEIOBAaHU (U3UKO-XUMHUYECKHX MpeBpallleHHl W BBICOKOTEMIIEPATYPHOTO
OKHCIICHUS METacTaOMJIbHBIX KOMIO3MLMOHHBIX HOPOIIKOB «Al-2B» mpu
HarpeBaHMM B MHEPTHOM U OKHUCIUTENBHON cpenax, COOTBETCTBEHHO.
OKCIIepUMEHTAIBHO YCTAHOBJICHO M TEOPETHYECKH OOOCHOBAaHO HAJIMYHe
IBYXCTYIIEHUATOTO 3K30TepMUdecKoro 3hdexTa npu HarpeBaHUH KOMIIO3UTHOIO
MaTepuana B MHEPTHOH cpeae. ABTOPOM IOKa3aHO, YTO Ha MEPBOM CTaguu IpHU
temrnepatype  Beime  500°C  mpoumcxomur — dopmupoBaHume — M-(hasbl,
COIIPOBOXJAOIIEECs CyIIECTBEHHBIM JK3oTepMuueckuM sddexrom. Ilpu
IOCJIENYIOIIEM HarpeBaHUU 10 TOCTHXKEHUH TeMIIepaTyphl IUIABIICHUS aTFOMIHHS
HabOmromaeTcss BTOpas CTagus - OK30TepMHYECKas peakuus o0pa3oBaHMs
amomobopuna AlB,. Iloxazano, yro B3ammHOe pacmosoxenue nukoB JICK,
KpUTHUYECKHE TeMIIepaTypbl M BEIUYMHA TEIUIOBOrO 3G deKxTa 3aBHUCAT Kak OT
cocTaBa Pa3MOJIBHOM Cpelbl, TaK M OT BpeMeHU 0O0pabOoTKU KOMIIO3HUIIHOHHOI'O
MaeTpuana.

B BBIBOJax cHOpMYyIHPOBaHBI OCHOBHBIE PE3YJIBTATHI AMCCEPTAIMOHHON
paboThl, yKa3bIBaIOIME Ha pellleHHe TIOCTAaBISHHBIX 3a/1a4.

JocToBepHOCTH MOy Y€ HHBIX pe3yabTaToB obeceunBaeTCsA
UCIIOJIb30BaHUEM COBPEMEHHBIX METOJOB HCCIENOBaHUA, HCIOJIb30BaHUEM
aTTECTOBAaHHOTO OOOPYIOBaHUS M H3MEPHUTEBHON almapaTypsl, IIpHMEHEHUEM
COBPEMEHHBIX METO/I0B 00PaOOTKU 1 aHAIM3a YKCIIEPUMEHTAIBHBIX JaHHBIX.

ABTopedepaT B IOTHON Mepe OTpaxkaeT CoepKaHNe TUCCEPTAIINH .

OcHOBHBIE pe3yNbTaThl AUCCEPTALMOHHON paboTHl JOKIaAbIBANKUCH Ha 13-TH
KOH(EPEeHIUSX, OIIyONUKOBaHEl B 4-X CTaThix B XXypHAJIax, peKOMEHIOBaHHBIX

BAK, u B 5-Tu cOopHHKax Te3ucax AOKIAI0B Ha NPOGMIBHBIX BCEPOCCUHCKUX U




MEXXIYHapOIHBIX KOH(pEPEHIUIX.

Ilo nuccepranuu uMeeTcs psii BONPOCOB U 3aMeYaHHUM:

1. JlutepatypHslil 0030p, npencTaBieHHbH B ['1aBe 1, HEMOCTATOUHO IIOJIHO
OTpakaeT COBPEMEHHBIM YpOBEHb UCCIEAOBAaHHUA B 00JACTH MEXaHHYECKOIO
JIETUPOBAHUSA M KOHTPOJIUPYEMOH MEXaHMYECKOM aKTHUBallUU JHEPreTHUECKHUX
MaTepHaIOB. bokIoi mporpece, cAeNaHHbIH B 3TOi 00JIaCTH, ONKCAH, HATIPHMED,
B pabotax 9. JlpeiisuHa U ero coTpy/IHHKOB.

2. B paboTe He mpencTaBiIeHBl (OTOM300PaXKEHUS MUKPOCTPYKTYPHI YaCTHI]
KOMIIO3UTHOTO MaTEpHaa, TO3BOJIAIONIAE OXapaKTePH30BaTh 3TH CTPYKTYPHI Kak
YJaCTHLBI 60pa, BKIIOUEHHBIE B AIOMUHHUEBYIO MATPHILY.

3. IIpuBenennsle B paboTe pe3ysbTaThl TEPMOAHAIUTHIECKMX HMCCIEJOBAHUN
HYXXJAI0TCsl B COBpeMeHHOM nndpoBoii o6paboTke.

4. ITonyyennsie B I'maBe 4 pe3ynbTaThl TPeOYIOT HPOBEIEHHUS YINIyOIEHHBIX
CPaBHHUTEIILHBIX MCCIeNIOBAHUN IIPOLecca TOPEHUsT CUCTEM C CHHTE3HPOBAHHBIMU
KOMITO3ULIMOHHBIMU MaTepHaTaMH.

VKasaHHBIE 3aMEYaHHS HE CHIDKAIOT OOIIYI0 LEHHOCTh IPOBENEHHOIO
UCCIIEIOBaHMs, a CKOpee, SABJIOTCS yKa3aHWEM Ha HalpaBlIeHHs NajabHeHInero
W3y4YeHHMs  METacTaOMIBHBIX KOMIIO3UTHBIX MAaTepHalioB  ANOMUHHHA-GOD,
IMOJIYYCHHBIX MEXaHWYECKUM JlerupoBaHueM. Jluccepramus BBINIONHEHA HA
BBICOKOM Hay4YHOM YPOBHE, OCHOBHAs TIHMIIOTe3a pPabOTBl M ee pealu3alisd
SIBJIAIOTCS 3HAYUTENBHBIM BKIAJOM B Pa3BUTHE COBPEMEHHBIX IPEICTABJICHHHA 0
IIyTSAX COBEPIIECHCTBOBAHUS SHEPTEeTHUECKUX MaTePHATIOB.

s cumTaro, YTO  JUCCEpTAlOHHAas pabora PsazanmeBoidl  AlleHbI
AnexcaHmpoBHBl Ha TeMy «®DU3MKO-XUMHUYECKas MeEXaHHKa CHHTe3a |
PEaKIMOHHAS CIIOCOOHOCTE KOMIIO3UIOHHBIX IOPOIIKOB «Al-2B» cOOTBETCTBYET
TpeOoBanuaM 1. 9-14 «IlonoxeHUss O TOPSAAKE TPUCYKIECHUS YUESHBIX
CTENEHEN», YTBEPXKACHHOIO IocTaHoBIeHWeM [IpasutensctBa Poccuiickoit
®enepauu ot 24.09.2013 romga Ne 842 (pen. ot 11.09.2021), mpeasbaBuseMbIM K
AHCCEpPTAlAM Ha COMCKAHHC YYCHOM CTCICHHM KaHauxaTa Hayk, a €& aBTop,

Psazannesa AneHa ANeKCaHAPOBHA, 3aCIly’KUBACT TPUCYXKJICHHUS YIEHOMN CTeleHH
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