PEIIEH3IsI
Ha jucepranito JaBumok Amxenn Bikropisau
«BruB Moau(iKyBaHHA HAHOAMCIIEPCHUMH KOMIIO3HLIIAMH Ha CTPYKTYpY Ta
BJIACTHBOCTI JIMBAPHHX i Ae(POPMOBAHMX AMOMiHIEBHX CIUIABIBY», IOJAHY [0 3aXHCTY
Ha 3100yTTa cTyneHs fokTopa dinocodii 3a creniansHicTio 132 MaTepiano3HaBcTBo

AKTya/IbHICTb TEMH AHCePTaNil

3abe3neyeHHs] HeOOXiqHOro GajaHCy MiX MeXaHIYHHMH, TEXHOJIOTIYHMMH Ta
eKCIUTyaTalliiHMMH XapaKTepUCTHKaMH KOHCTPYKI[IMHHX MarepialiB € OfHI€I0 3
NPOBIAHUX 3a7a4 MEXaHIYHOI iHXKEHepii, IO Mae 0CcOOJIMBE 3HAYECHHS B ramyssax i3
MiJBUINIEHMMH BUMOTaMH 10 HATiHHOCTI Ta MacorabapuTHHX MOKa3HUKIB BUPOOiB —
TaKkuX sK aBialliiHa, TPaHCIIOPTHA, €HEPreTHYHA Ta PaKEeTHO-KOCMiYHA TEXHiKa.
AJIOMiHi€BI CIIaBH, 3aBASKH [OEOHAHHIO HU3BKOI T'yCTHHH, nob6poi  Kopo3iiHOT
CTIMKOCTI ~ Ta  3aJOBUIBHUX MEXaHiYHHMX  BIIACTHUBOCTEH, HAaIEeXaTb 10
Ha#iepCIeKTUBHININX KOHCTPYKUIHHUX MaTepialiB y 1ux chepax.

Ilonpy MmMHUPOKy HOMEHKIATYypy SK JMBapHMX, TaK i Je(OpMOBaHHX
QMOMIHIEBHX CIUIaBiB, IO BXE BHKOPUCTOBYIOTHCA y IPOMHCIOBOCTi, HH3Ka iX
BIIACTUBOCT€H — 30KpeMa 3BapIOBaHICTh, CTabilbHICTH CTPYKTYpH, MiLHICTh i
TEXHOJIONYHICTh — J0Ci NOTPeOyIoTh YAOCKOHANeHH. Lle aKTyai3ye JOCIIKEHHS,
COpsIMOBaHI Ha IiNecnpsAMOBaHy MoauGiKalilo CTPYKTypH CIUIaBiB 3 METOI0
IOKpAIlleHHsT 1X EeKCIUTyaTallifHUX XapaKTepUCTHK Ta 3abe3neyeHHs e(EeKTHBHOIO
BHKOPHCTaHHS B YMOBax CepiiHOro BUpOOHHMIITBA.

Ha crorozni B YkpaiHi po3po6iieHO i 0CBOEHO LIMPOKKI aCOPTUMEHT JIMBAPHHUX
1 neopmoBaHKX amoMiHieBHX cIuIaBiB cucreM Al-Si i Al-Mg—Sc. JluBapHi cuIyMiHu
BITYH3HAHOTO BUPOGHHIITBA IiHYIOTH 33 BUCOKY TEXHOJOTI4HICTh, MUTOMY MiI[HIiCTb i
CTIMKIiCTB 10 KOpo3ii; BogHOYac neopMoBaHi amoMiHieBi ciiaBy cuctemu Al-Mg—
Sc BUPI3HSAIOTHCS MiABUIIEHUMH IUIACTAYHICTIO Ta MIIHICTIO, MPOTe iX 3BapIOBaHICTh
noTpedye MOAATBIIOrO BAOCKOHAIEHHS.

AKTyaJlbHICTh [JaHOTO JOCHi/UKEHHS MOJSra€ B pO3B’S3aHHI HACTYIHHX
3aBJaHb:

1. IlixBHIIeHAs: OBroBiYHOCTI OKpEeMHX €JeMEHTIB TypGOHACOCHOIO
arperaTy, BUI'OTOBJIEHHX i3 JMBapHHUX aTIOMiHi€BUX CIUIaBiB cucreMu Al-Si (Mapku
AJl4 (AK94), AJI4C), 3a paxyHOK TIIOKpAaIleHHS CTPYKTypH Ta MEXaHI4HHX
BIIaCTHBOCTEH MarTepialy, JOCATHYTOrO ILIAXOM ONTHMi3allili TEeXHOJOTI4HUX
IIapaMeTpiB JIUTTS Ta TEPMOOOPOOKH.

2. Ilinuienns MilHICHAX BJIACTHBOCTEH i 3BapIOBaHOCTI 1€(OPMOBAHOIO
amoMiHieBoro cmaBy cucreMu Al-Mg—Sc (mapku 1545) 4epes MikponeryBaHHs
TNIEpEXiTHUMHU MeTallaMH, 30KpeMa CKaHAIeM, IKHI BUKOHYE poJib MOAM(IiKaTopa 3epeH
Ta MiJABUILY€ KOPO3iiHy CTIHKIiCTB.

3. Ilomyx panioHaJbHHX MeTOAIB MOAH(pIKYBaHHS PiIKOr0 AIIOMiHiEBOro
po3MiaBy, MmO 3a0e3Ne4yyloTh ONEep)KaHHSA JUTHX BHPOOIB i3 IiJBHIIEHOIO
OZTHOPITHICTIO CTPYKTYPH, IIUIBHICTIO Ta CTabiIbHICTIO BIaCTUBOCTEH.

4. Y10CKOHAJIEHHSI PeXXHMiIB TepMiuHOi 06po0OKH IHBapHMX BHpPOOIB I
crabinmizamnii Ix MexaHIYHUX i TEXHONOTTYHUX XapPAKTEPHCTHK.



BHKOHAHHSA IMX 3aBJaHb CIPHATHME CTBOPEHHIO JUBApHUX i Ae()OPMOBaHUX
AIIOMiHI€BHX CILIABIB i3 KOMIUIEKCOM BUCOKHX €KCIUTyaTalliifHIX BIACTUBOCTEMH, 1110 €
BKpail BaXKJIMBUM JIJIsi PO3BUTKY aBialliiHOl Ta paKeTHO-KOCMIYHOI TEXHIKH.

38’5130k po6OTH 3 HAYKOBHMH NPOrpamMaMH, VIAHAMH, TEMaMH

Hucepraiiiina po6oTa BHKOHYyBaJacsi y paMKaxX HayKOBHX JOCII/DKEHb
JIHIIPOBCBKOIO HALiOHANBHOrO yHiBepcuTeTy iMeHi Onecs ['oHdyapa Ha Kadenpi
TEXHOJIOT1T BAPOOHHUIITBA, KadeIpy paKeTHO-KOCMIYHUX Ta iHHOBAL[IHHUX TEXHONOTiH
3a nepxOromkeTHuMu Temamu: Ne0120U102240 «CtBOpeHHsA Ta YAOCKOHAJEHHs
KOMIUIEKCY IHHOBALiMHMX TEXHOJIOTIYHMX METOMIiB Ta MaTepialiB i BHPOOIB
paKeTHO-KOCMIYHOI aBiawiifHoi Ta 060poHHOI TexHikm»; Ne0123U101855 «CteOopeHHs
i yIoCKOHAJIeHHs TEXHOJIOTi# i MaTepialiB Ui pakeTHHX 3ac06iB ypaXKeHHs Ha OCHOBI
iHHOBALIMHMX KOHCTPYKTOPCHKO-TEXHONIOTIYHMX pillleHb». ABTOP € CITIBBUKOHABLIEM
BKa3aHHUX JePKOIOMKETHUX TEM.

MerTolo aucepTanifiHoi poGoTH € MiIBUIIEHHS TEXHOIOTIYHUX 1 MEXaHIYHUX
BIIACTUBOCTEH IMBapHUX Ta Ae)OPMOBaHHX AIFOMiHi€BHX CIUIaBiB cucteM Al-Sii Al-
Mg-Sc, npu3HadeHHX I BHTOTOBJIEHHA BHPOGIB pakeTHO-KOCMIUHOI TEXHIKH,
IJITXOM BHBYEHHS Ta BpaxXyBaHHs 3aKOHOMipHOCTe# (opMyBaHHS iX CTPYKTYpH 1
BJIACTHUBOCTEH Mmij] yac Mo }piKyBaHHSI HAHOAUCIIEPCHUMH KOMILIEKCaMH.

HaykoBa HOBH3Ha OTPHMAaHHX aBTOPOM pe3yJIbTaTiB

1. Biepie BCTaHOBIIEHO, 1110 MOAM(iKyBaHHS pO3ILIaBiB allfOMiHIE€BHX CILIaBiB
cucreM Al-Si Ta AI-Mg—Sc HaHOMCTIEpCHUMH KOMITO3HUIIisiIMU Ha 0CHOBI Mg2S11 SiC
3a6e3rnedye 3MeHIIEHHs po3Mipy 3epeH i3 280 mo 110 MM Ta i3 200 10 100 MxM (y 2—
2,5 pa3y), a TAKOX ITiJBMIIEHHS MillHICHIX BIacTHBOCTeH cIu1aBiB Mapok AJI4(AK9y),
AJI4C 1 1545.

2. Briepire  3ampoOMOHOBAaHO MeXaHi3M 3MilHEHHS Ipu MoJU(DiKyBaHHI
HaHOJMCIIEpCHUM KapbigoM kpeMHito B-SiC, sxuii moeIHye KOHTPOIbOBAaHE 3€PEHHE
3MIIIHEHHS 3 [JUCIEpPCiHHMM TMiJCUJIEHHSAM 3aBOJKA BIUIMBY HEPO3YMHHUX
TYTOIUIaBKUX YaCTHHOK.

3. JloBeneHo, mo moaudikyBaHHs cruiaBiB cucteM Al-Si i Al-Mg—Sc ycyBae
€BTEKTHKY Ha MPAHHUIISX 3epeH, CIIPUIE PiBHOMIPHOMY pO3NOALTY 3MiLIHIOBAIBHHUX (a3
Ta 3a6e3Mmevye MiABUIICHHS KOMIUIEKCY MeXaHiYHMX BIIaCTUBOCTEH.

4. Brepilie BCTAHOBJIEHO MeXaHi3MH BIUIMBY HaHOAMCIIEPCHOro MojudikaTopa
Mg.Si i SiC Ha TeXHONOIiYHI Ta MeXaHiYHi BJIACTHBOCTI JIMBapHHUX CILIABiB
AJI4(AK94), AJI4C i pedopmoBaHOoro cmiaBy 1545, mo 6asyroreca Ha
KOHTPOJIbOBAHOMY 3€pEHHOMY 3MIIlHEHHi 3 ICTOTHHM BHECKOM JIMCIIEPCIHHOIO
i ACHIIEHHS.

ITpoBeeHwuii aHai3 Ta OL[iHKa HOBU3HHM i JOCTOBIPHOCTi HAYKOBHX PE€3YJIbTATiB
HiTBEP/UKYIOTh IOBHY BiAMOBIAHICTE JOCATHYTHX pE3yJbTaTiB 3asiBIEHIH MeETi
JMcepTalifHoro mociimkeHHs. Po3pobieni mMeromu MoaubiKyBaHHS PpO3IUIABIB i
onTHMi3alii pexuMiB TepMidHOI 0OpOoOKH 3abe3MmedyloTh KOMILUIEKCHE IOJMIIEHH
TEXHOJIOTIYHHX i MEXaHIYHHUX BJIACTHBOCTEH AIIOMiHI€BUX CIUIABiB, II0 MA€ CYTTEBE
IpaKTHYHE 3HAYEHHs [ BMIOTOBJIEHHS JETalel PaKeTHO-KOCMIYHOI TEXHIKH.
3mo0yBauka TPOJEMOHCTpyBajla IPYHTOBHE BOJIOJIHHS Cy4aCHHMH METOHaMH
JOCIIIXKEHHA CTPYKTYpH Ta BIaCTHBOCTEH MeTaJIeBUX MaTepialliB.



IpakTHYHE 3HAYEHHSA OJEPAHUX pe3yJIbTATIB

1. Po3po0iieHO MeTOA KOMIUIEKCHOT0 HaHOMOAH(IKYBaHHS JIMBapHUX
QIFOMIHI€BUX CILIABIB i3 BUKOPUCTaHHAM HaHomopomkiB Mg2Si i SiC po3mipom 50—
100 uM. 3anpormoHoBaHuit crioci6 3abe3neyye NpiGHO3EPHUCTY CTPYKTYpY BiJUIMBOK i
CIpHS€ MiIBUILIEHHIO iX MEXaHIYHUX Ta TEXHOJOTTYHUX BIIACTUBOCTEM.

2. BcTaHOBJIEHO ONTHMAJIbHI TEXHOJIOTIYHI peXHMH MOIH(IKYBaHHS,
cepel IKMX — BBEJIEHHS TepMo4acoBoi 06pobku po3mnaBy npu 750 °C npotarom 10
xBwikH. Lli mapaMeTpu rapaHTylOTh OJHOpIJHE PO3NOMIIEHHS HAHOIUCIIEPCHUX
YaCTHHOK i CTaGiIbHICTh OJiep)KaHUX XapaKTepUCTHK CILIABiB.

3. CTBOpeHO # BNPOBaJKEHO TEXHOJIOTIYHI IHCTPYKUII 3 IPHUIOTyBaHHA
Moau(ikoBaHuX cruiaBiB Mapok AJI4 i 1545 Ha migmpueMcTBi MamMHOOYAIBHOI
raigysi. 3ampoBakeHHS LUX JOKyMEHTIB y CepiifHOMy BHMPOOHHMLTBiI [0O3BOJIHIIO
OTPHMATH JOCIIiJHO-IIPOMMCIIOBI MapTii BWJIMBKIB i3 MOKpalleHMM KOMILIEKCOM
BIIACTHBOCTEH.

4. YI0CKOHAJIEHO PeKHM TepMiuHOI 006pOGKH 3aroTOBOK i3 MOJM(iIKOBaHUX
cnaBiB AK94, AJI4C i 1545. Ckopo4eHO TpUBAICTh 3arapTyBaHHs Ta CTapiHHS 6e3
3HIDKEHHS, a B PANi BUMAAKIB i3 i IBUIIEHHAM, TOKA3HUKIB MIiI[HOCTi ¥ MJIACTHYHOCTI.

5. IHTerpoBaHo pe3yJbTaTH NOCHIIMeHHS Yy OCBITHiIH mpouec, 30KpeMa 10
npoiTbHUX AMCIMIUIIH i3 MaTepiallo3HaBCTBa. BUKOpHUCTaHHA AMCepTalliiHuX
HANpalioBaHb IpPH BHKIaJaHHI JucHHMILTiH «TexHomoris o6pobku creniaabHUX
MarepianiB», «Koposis cruaBiB aBialiifHO-KocMiyHOI TexHikn», «Hanomarepianu i
HAHOTEXHOJIOT» Ta IHINMX IiJBHINYE SAKICTh IArOTOBKM OakaiaBpiB i MaricTpis
crienianbHOCTI 132 «MaTtepialo3HaBCTBOY.

Orxe, MpakTHYHEe 3HAYEHHS IUcepTaliiiHOl po6oTH moisirae B po3poOiLi
HayKOBO OOGIPYHTOBAHHX TEXHOJIOTIYHHX MiAXOIiB 1O MOAM(IKyBaHHS alIOMiHi€BHX
CIUIaBiB, fAKi JO3BOJIAIOTH OJEpP)KyBaTd BHpPOOM 3 MiABHIIEHHUMH CTPYKTYpHO-
MEXaHIYHMMH Ta TEXHOJOTIYHMMH XapaKTepHCTHKaMH. BrpoBa/pkeHi MeTomu W
iHCTpYKIIii CHPHSIOTH MiABHIIEHHIO e(EeKTUBHOCTI BUPOOHHULTBA i AKOCTi KiHLIEBOI
IPOAYKIll B paKETHO-KOCMIYHIH Ta CYMDKHHUX Tay3siX MalIMHOOYIyBaHHs, a TaKOX
3a6€e3Me4yr0Th OHOBJIEHHS HABYAIBHHUX MPOrpaM MaTepialo3HaBYMX AUCLMILIIH.

CrynmiHnb 0OrpyHTOBaHOCTI C(OpPMYJILOBAHHX HAYKOBHMX IIOJIOXKEHb Ta
JAOCTOBIPHICTH BHCHOBKIB 3a0€311e4y€eThCs 3a paXyHOK:

1. BUKOpHCTAHHS CTAHAAPTH30BAHOIO EKCIIEPHMEHTAJIbLHOI0 00J1aJHAHHSA
npoBigHux gocmigHuibkuxX yctaHoB ([I1 «BO IliBpeHHuit MammHOOyXiBHMH 3aBO
iMm. O. M. MakapoBa», J[HINMPOBCHKUI HaliOHANBHUI yHiBepcHTeT iMeHi Omecs
[oHyapa) i 3aCTOCYBaHHS KOMILUIEKCHOTO HaGOpy METOAIB I BUBYEHHS XiMi4HMX,
Gi3MYHMX, TEXHOJOTYHMX Ta MEXaHIYHHX BIIACTUBOCTEH CIUIaBIB, a TaKOX
CTPYKTypHO-()a30BHX I€pETBOPEHb. IHTEpIpeTalis pe3ynbTaTiB BHIPOOYBaHb
Y3rOMKY€ETHC 3 CyYaCHHMH TEOPETHYHHMH YSBIEHHSAMH B MaTepiallo3HaBCTBI
AIMIOMiHi€BUX CILIABIB.

2. Ony6JiikyBaHHS pe3y/IbTATIiB Y pelleH30BaHUX (HaxOBHX BUIAHHAX Y KpaiHU
Ta 3aKOPJOHHMX HAyKOBHX J>ypHajaX, IO MiATBEPIXKYE aKTYalbHICTh 1 AKICTH
BHKOHAHHUX JOCIIKEHbD.
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3. Anpo6anis HayKkoBHX pe3yJibTaTiB Ha MDKHAPOAHUX 1 BCEYKPAiHCBKUX
HAyKOBO-TIPaKTHYHUX KOHIpecax i KOHQEpeHIisfX, Je TUCKycis i OOroBOpeHHs 3
KOJIETaMH JTO3BOJIMJIM YTOYHHUTH METOMOJIOTiYHI MiAXOIU Ta OTPUMAaHi BUCHOBKH.

4. BnpoBaj:keHHsI pe3yJbTaTiB B OCBITHIH mpouec (i3HKO-TEXHIYHOIO
¢dakynprety JHY — po3pobiieHi METOOUKHU Ta peKOMEHJallil 3aCTOCOBYIOThCS IIPU
BUKJIa[IaHHI NpoQiNbHUX AUCLUIUIIH, a TaKOX MiArOTOBLi MaricTpiB Ta 6akangaBpiB
cnenianbHOCTI 132 «Marepiaio3HaBCTBOY.

KoMIuiekcHICTh miaXoMy — BiJi CTPOroro eKCrepuMEeHTaIbHOIO KOHTPOIIO 0
IIMPOKOI HAYKOBOI JUCKYCii Ta OCBITHBOI iMILIEMEHTALlii — rapaHTye BUCOKHH piBeHb
OOIPYHTOBAHOCTI HAyKOBHMX ITOJIOXEHb 1 JOCTOBIPHOCTI BUCHOBKIB JHMCEpTaIlifHOL
po6oTH.

AHaJi3 3MicTy auceprauii

HucepraiiiiHa po6oTa mo0yIoBaHa 3a KIAaCHYHOIO CXEMOIO: aHOTallisl, BCTYII,
I’ITh PO3IUTIB, BHCHOBKH, CIIMCOK BHKODHCTaHHX JDKepel i IT'STh JAOJATKiB.
3aranbHUN 0OCAT CTaHOBUTH 161 CTOpiHKY, 3 SKUX OCHOBHA 4acTUHA Haiidye 112
ctopiHok. Criucok JiTepatypu Bkitodae 107 HaliMeHyBaHb.

Y nepumomy po3aijii HaBeJEeHO I'PYHTOBHHH OIVIAN Cy4acHMX HOCITIKEHb
JUBApHUX i Je()OPMOBAHUX ATIOMiHIEBHX CIUIaBiB Y KOHTEKCTI PaKeTHO-KOCMI4HOI
TeXHIKH. ABTOp 3AilicHIOE KiacH(ikalilo CIUIaBiB, OXOIUIOE iX (i3MKO-XiMi4yHI Ta
TEXHOJIOTI4HI BJIACTUBOCTI ¥ aHai3ye 06JyacTi 3acTOCYBaHH:A, 30KpeMa NepCIeKTUBHI
KOMITO3UTHI Marepiald Ta 3BapHi KOHCTpykuii. Ocob6iauBy yBary NpUALIECHO
IOCITiDKEHHIO JiarpaM CTaHy KIIFOYOBUX CHCTEM, BIUIMBY JIEI'yBaJIbHUX €JI€MEHTIB Ha
MiKpOCTPYKTYpY Ta METOMIB IiIBUILEHHS €KCILTyaTallifHMX XapaKTepUCTHK. AKIEHT
3po6JIeHO Ha 3HMWKEHHI MacorabapuTHHX IMMOKa3HHUKiB, ONTHMI3alii cobiBapTOCTi Ta
HiABUINEHHI HaIiHOCTI BUPOGIB, IO IMTiIKPECIIIOE HAYKOBY Ta IPAKTU4HY Ba)KJIUBICTh
temu. OrJIs[ JliTepaTypd YTBOPIOE MIIIHY METOJOJIOTIYHY OCHOBY AJISL MOAANIBLIMX
eKCIIEpUMEHTAIbHUX pO37iniB aucepraunii. [TpoaHai3oBaHO iCHYIOYi TEXHOJIOII]
MomuGiKyBaHHS CIUIABIiB i3 BKa3aHHSM IXHiX nepeBar i 0OMeXeHb, a TaKOX OIHMCaHO
TEOPETHYHI MeXaHi3MH BIUIMBY HaHOMOAHM(]IKaTOpiB Ha CTPYKTypy 1 BIaCTHUBOCTI
AIIOMiHIEBHMX CIUIaBiB. JIoriYHa MOCTiIOBHICTh BUKJIAy, HassBHICTh LIIOCTPATUBHOIO
Marepiary Ta rTHOOKe OCMHCIIEHHS aBTOPOM Cy4acHOTO CTaHy Ipo6lieMH CBig4aTh
PO BUCOKHI HayKOBHI PiBEHb NEPIIOTO PO3LTY.

Jpyruii po3aij mprCBIIeHO eKCIIEpUMEHTAIbHIN 6a3i JOCTiDKEHHS THBapHUX
cruiasiB AK9y ta AJI4C (cucremu Al-Si) i medpopmoBaHoro cmaBy 1545 (cucremu
Al-Mg-Sc), mo 3acTOCOBYIOTBCS AJISI BHUTOTOBJIEHHS KPUIIbYAaTOK TypOOHACOCHMX
arperaTiB paKeTHHX JABUTYHIiB. ABTOp YiTKO OKPECIIO€ XiMiYHUH CKIaj yCiX 3pa3KiB i
06IpyHTOBY€E BHOIp caMe LMX MarepialiB 3 OMNISAAY Ha IXHIO TEXHOJOTIYHICThH Ta
eKCIUTyaTaliiiny HaaifHicTe. OCcOGNUBY yBary HpHIiIeHO po3poOLi KOMILIEKCHOIO
HaHoMoaubikaTopa Ha ocHOBi Mg:Si i SiC, cHHTe30BaHOrO IIa3MOXiMIYHHUM
METO/IOM, — OOIPYHTOBAHO CKJIaJl i pO3MipH YacTOK, 10 3a0e3MeYyIOTh ONTHMAJIbHE
aMcrepciiiHe 3MilHeHHS. MeTouyHa YacTHHA BHKJIaJIeHa ITOCTIJOBHO M JIETAlIBHO.
Jlng mocimipkeHHs MiKpOCTPYKTYPH 3aCTOCOBAHO ONTHYHY MiKpOCKOMIO; (ha3oBHMH
CKJIaJl aHAJII30BaHO METOIOM PEHTTeHOCTPYKTYPHOTO aHaJIi3y; MeXaHi4Hi BIaCTUBOCTI
OLIiHIOBAJIUCS Yepe3 BUMPOOYBAHHSA HA PO3TAT, BUMIp YAApHOI B’A3KOCTi, TBEPICTH 32
BpiHeiueM Ta MiKpOTBEPAICTh; TEXHOJIOTIUHI TapaMeTpH — PiAMHOTEKYYiCTh, yCaJIKY,



ra30BMIiCT Ta CXHIBHICTh [0 Iaps4oTpilmMHHOCTI. OKpeMuil po3[il NPHUCBAYEHO
JOCTI/UKEHHIO KOpO3iHOI CTiMKOCTi: BH3HaYalM MiKKPHUCTAIITHy Ta pHU3HUKY
po3IIapyBaHHsl, a TAKOX KOpO3iiiHe pO3TPiCKyBaHHS B arPECHBHHX cepeloBHinax. B
KiHI[i pO3/iJly HAaBeIEHO TEXHIYHi XapaKTEPUCTHKH IIPOMHCIOBOro OONIaJHaHHA A
BHUILIABKM Ta TEPMiuHOI 0OpoOKM CIuiaBiB. Y3arajbHEeHi BUCHOBKH ITiJATBEPIKYIOTH
aJIeKBaTHICTh OOpaHMX METOHIB i iX MOBHY BiJIOBiAHICTH LiNAM AMCEPTALiAHOIO
JIOCITIKEHHS.

Tperii po3ain o6rpyHTOBYE BHGIp KOMILIEKCHOTO HaHOMOAHM(DIKaTtopa Ha
ocHOBi Mg2Si i SiC Ta 1eMOHCTpy€e MexaHi3M #oro Ail Ha CTpYKTypy ¥ BIaCTHBOCTI
amoMiHieBUX cmiaaBiB. Ha mowaTtky po3mily HaBeleHO BceGiuHMM —aHali3
KPHCTAJIOr€HHOI Ta PO3MIPHOI BiJIMOBITHOCTI HAHOYaCTHHOK MoAMdikaTopa 10
maTpuili Al, mo Bu3HAyae BHCOKY e(EKTHBHICTh 3apO/DKEHHs KPHCTalliB Ha iX
nosepxHi. O6pani Mg:Si i SiC Big3Ha4alOTHCS TYroIUIaBKICTIO, HEPO3YMHHICTIO B
pO3MIaBi Ta 6IM3BKOI0 10 0-Al KPHCTATIYHOIO CTPYKTYPOIO, 10 3abe3nedye cTabinbHy
Jucrepcito ¥ MiHiMisamiro arperanii B xoni BeeneHHS. Jlami posgin meTanisye
pO3pO6IIEH I TEXHONOTIYHUM TPOLIEC: BUTOTOBIEHHS TabJIe€TOBAHOIO KOMILIEKCHOTO
HaHoMoaHdikaTopa, Horo ckian (zoms Mg:Si i SiC) Ta pexum TepMoyacoBoi 00poOKu
po3IIaBy. 3alpONOHOBAHO ONTHUMAIBHI IapaMeTpU—TeMIIepaTypy BBEIEHHS, dac
BUTPHMKH Ta IIBH/KICT NepPEMilIyBaHHI—sKi 3a6e31e4yIoTh PiBHOMIpHUH po3mnozii
HAHOYACTHHOK Yy piakoMy Mertani Ta (opMyBaHHSA JpiOHO3EPHHCTOI CTPYKTYpH
BIMIMBKIB. MexaHi3M BIUIMBY MopaudikaTopa pO3KpUTO depe3 NpU3My KOHTPOJIO
mpolecy KpHCTajli3auii: MiJBUIIEHHS TeMIepaTypH II04aTKy KpHCTali3awii,
361JIbIIEHHs KiTBKOCTI LIEHTPIB 3apOKEHHs HOBHX 3€peH, peaisallis AUCIEPCIHHOro
3MIIIHEHHs 34 PaXyHOK HEPO3YHHHUX HaHOYACTHHOK. 31100yBadka GOPMYIIIOE MOZIENb
yTBOpEHHH 0-Al TBEpIOro po3urHy Ha MOBEPXHI HAHOYACTHHOK, IO JIOTYHO MOSCHIOE
CIIOCTEPEXKYBaHi 3MEHINEHHS BEeJMYMHHM YCAJKOBOi pAKOBHHM Ta DPiBHOMIpHHMH
PO3MOJiA MiKpOIIOPUCTOCTI. Y3araibHEHHWH BHCHOBOK PO3ILTY MiATBEPIXKYE, IO
ONTHUMaJbHE BBEJICHH HaHOMOAM(}IKaTOpa JO3BOJISE ICTOTHO MOKPAIIUTH MEXaHi4Hi
XapaKTEPUCTUKK AFOMiHIEBHX CIUIABIB 32 paxyHOK JpiOGHO3EPHMCTOrO 3Mil[HEHHS Ta
KOHTPOJIIO CTPYKTYPHO-()a30BUX MEPETBOPEHE.

YerBepTHii PO3AiJI NPUCBIYEHO EKCIEPUMEHTAIBLHOMY BHBYECHHIO BILUIMBY
3aIpOIIOHOBAHOTO KOMIUIEKCHOro HaHoMoudikaTopa (Mg:Si + SiC) Ha TexHONOrYHI
BIIACTHBOCTI ¥ CTpyKTypy amoMmiHieBux cmuiaBiB AK94, AJI4C Ta crumaBy 1545. Y
Tepiliii 9acTHHi PO3AiLY BUKOHAHO [OPIiBHSIBHUH aHANi3 KIIOYOBHX TEXHOJIOTTYHUX
XapaKTepUCTHK OO Ta Micias MOAU(iKyBaHHA: DPiIKOTEKYYOCTi, CXHJIBHOCTI [0
YTBOpEHHs TapsS4UX TPilllHH, ra30BOro BMICTy ¥ repMeTHyHoCTi. EkCiepuMeHTAabHI
JaHi CBif4aTh NMpPO MOJIMIUEHHS PiIAKOTEKYYOCTi PO3IUIaBy Ta 3HMKEHHS [a30BOI
TIIOPHCTOCTI B yCiX JOCIIIKYBaHHX CILIaBaX, IO 3abe3nedye IMiIBUIIEHY AKICTh JIATHX
Bi[UIMBKIB i 3MeHIIye HMOBIpHICTh Je(eKTIB IpU cepiiHOMY BUPOOHHMITBI. Y Hpyrii
YaCTHHI PO3/iTy NPOBENEHO AeTalbHUM MeTajorpadidyHui i PeHTTeHOCTPYKTYpPHHUH
aHali3 MiKpocTpyKTypHd. OnTrYHa Ta CKaHyBaJlbHa MiKPOCKOIIis MiATBEpAUIIa 3HAYHe
noapiOHeHHS  3epeH  0-Al  micad  BBEIEHHA HaHoOMoAu(ikaTopa, a
PEHTTreHOCTPYKTYpHU# aHaii3 BusiBuB y ciuiaBi AK94 dasu B-SiC, MgSi Ta inwi
iHTepMeTaNiiHi CIIONYKH, IO BXOASATH A0 CKiIaay MoaudikaTopa. AHAIOIIYHI 3MIHH
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3apeecTpoBaHO M y ciuiaBi 1545 — 3epHa CTalM MEHIIMMH Ta ORHODiJHILIMMH,



NeryBalbHi €J€MEeHTH # iHTepMeranimHi (a3sd pO3MOAUIMINCA pPiBHOMIpHiLIE.
OtprMaHi pe3ynpTaTH MiATBEPAXKYIOTh €(peKTUBHY B3aEMOJiI0 HaHOMOAU}IKaTopa 3
QTIOMIHIEBUM PO3ILIABOM, IO IPU3BOAUTH A0 CTabimi3auii CTPYKTYpH Ta YTBOPEHHS
npibHOAMCIIEpCHUX 3MilHIOBaIbHUX (a3. Lle B winmomy 3abesmedye mmigBULIEHHS
TEXHOJIOTIYHUX 1 MEXaHIYHUX BIACTHBOCTE#H JIMBAPHHUX 1 1e()OPMOBAHMX aTIOMiHiEBUX
CILIaBIB.

Y n’gromy po3gini BHKIaeHO pO3pOONIeHHI TEXHONIOTIUHHIA Ipolec
OTpUMaHHs MoaM(ikoBaHMX amoMiHieBux cmiaBiB AK9y, AJI4C i 1545 i3
3aCTOCYBaHHAM HaHokoMmmosuuii Mg.Si + SiC. OnrumizoBaHO peXHMH
TEPMO-3Mil[HIOBaJIbHOI 00poOKku: mis smBapHoro cmiaBy AK94 3ampornoHoBaHO
IBOCTYIIEHEBE CTapiHHA, K€ CKOpOYy€ TpPHBAIICTh MPOLEAYPH Ta OAHOYACHO
MiIBUIYE MeXi MIIHOCTI ¥ IUIacTHYHICTB, mis AedopMoBaHOro cmiaBy 1545
BHU3HAYEHO ITapaMETPH 3arapTyBaHHs W CTapiHHS, IO CIIPHSIOTH APiOHO3EPHHCTOMY
3MilHeHHIO MatTpuii. OKpeMo MIOCHiIKEeHO 3BaplOBaHiCTh cCIUIaBy 1545 micms
MOIM(DIKyBaHHA: pe3ylbTaTH MOKa3ald BHCOKI IMOKA3HMKH MII[HOCTI Ta B’S3KOCTI
3papHoro mBa. IIpomucnosa ampobGamis miaTBepAuia e()eKTHBHICTH PO3POOIEHOI
TEXHOJIOTii: MOAM(}IKOBaHI CIUIaBM NPOAEMOHCTPYBAIM CTATHCTAYHO 3HAUYILE
MiJBHINEHHS I'PaHHUIb TEKY4OCTi ¥ MilHOCTI, TBepaocTi 3a Bpinemnem Ta ymapHoi
B’A3KOCTi. BcTaHOBIEHO oONTHManbHY KOHIIEHTpAIil0 HaHOMoOIW(pikaTopa Ta
3’sCOBaHO MeEXaHi3MHM 3MillHEHHS — JuchepciiiHe # 3epenne. Ilomepeani
JOCII/DKEHHs KOPO3i#HOI CTIMKOCTI CBiIYaTh MPO HAMifHICTh CILIABIB y arpeCMBHHX
CepeIoBHILaX, IO PO3LIMPIOE iX cepy BiNOBIAATHHOTO 3aCTOCYBaHHS.

CrpykTypa Ta 3MIiCT aAucepramiiHOi poGOTH ITOBHICTIO BiJIOBIAAIOTH
TIOCTaBJIEHi¥ MeTi i 3aBJaHHAM JOCIiI)KeHHS. BUKIIa1 BUCHOBKIB 10 KOXHOT'O PO3JIiTy
3a0e3rnedye JIOriYHy MOCHIOBHICTh Ta IIOBHOTY apryMeHTallii, a Yy3araibHeHi
BHCHOBKH JEMOHCTPYIOTb HayKOBHM Ta IPaKTHYHHH BHECOK 3400yBaykd 3a
cnemianbHicTIO 132 «Marepiallo3HaBCTBO» 1  MiATBEPIKYIOTH  OBOJIOJIHHS
METOIOJNIOTIEI0 CyYaCHHUX JIOCIIDKEHb Y raly3i MEXaHIqHOI iHXKeHepii.

ITy6uaixania Ta anpo6anis OCHOBHHX pe3yabTaTiB AMCepTAil

Marepianu aucepraniiHoi po6oTu omy6nikoBaHi B 21 HaykoBux pobGoTtax: 1
CTaTTi B XypHali, IO iHAeKcyeThcs B Scopus, 10 crareif y HaykoBuX (haxoBHX
BU/IaHHAX YKpaiHW, 9 30ipHMKax MatepialiB KoH(]epeHIii, a Takox B 1 maredTi
YKpaiH4 Ha KOPHUCHY MOZENb.

OCHOBHI  pe3ynbTaTH AuCepTaUiiiHOl poboTu Oynu 06roBopeHi Ha:
MiXHapoJHHX MOJIOJDKHUX HAyKOBO-TIPAaKTHYHMX KOH(pepeHuisx «Jlroguna i
Kocmoc» (ninpo, 2016, 2019, 2022-2024 pp.); MixuapoaHoMy (HopyMi CTYIEHTIB,
acmipaHTiB i Monomumx BueHux ([uimpo, 2017 p.); MixHaponuiii koHpepeHwii
«IHHOBAaMLi}HI TeXHOJNOTIi B HayIli Ta ocBiTi. €Bponeicekuit nocsiay (JHinpo-Bigens,
2017 p.); Kondepenuii Ininposceka opbita (Juinpo, 2016 p.); AKTyalnbHi HAIPAMKH
MaTepepiaio3HaBCTBa: 30UIbIIEHHS pecypcy KOHCTPYKIIiM Ha OCHOBI KOHBEpPIeHIIii
Cy4aCHHX TE€XHOJOri# 06pobxu MarepianiB (Xapkis, 2020 p.); Bukiuku ta npobiemu
cy4acHoi Hayku ([Inimpo, 2023 p.)

MoBa Ta cTHJIb BUKJIaJJeHHS Pe3yJIbTaTiB

Hucepraniiina po6ota JlaBumok Amkenu BikTopiBHM HammcaHa YKPaiHCHKOO
MOBOIO, Ma€ 3MIiCTOBHY LLTICHICTh Ta ITOCIIiJOBHICTb.



Hucepraiiiiny po6oty odopMIiieHO BiINoBiAHO 10 BUMOT Hakazy MOH Ykpainu
BiZ 12 ciyns 2017 p. Ne40 «IIpo 3aTBepaxeHHs BUMOT 10 OPOPMIICHHS JUCepTallii».

BiancyTnicTh (HasiBHiCTh) MOpyIeHHS aKaJeMiuHOT 106poYecHOCTI

3a pe3ynbTaTaMM aHalily JucepTaliiHol poboTH Ta myO6iikauii aBTOpa
NOpYIIEHHS aKaJeMidyHOi JoOpouecHOCTI He BUABIEHO. EnemMeHTH ¢anbcudikamii yu
¢abpukauii TekcTy B poOOTi BIACYTHi, PO IIO CBiIYNUTh BHCHOBOK IEPEBIpKH Ha
IUIariat 3a JOIOMOTOI0 criellializoBanoi mporpamu StrikePlagiarism.

Po3rnsHyBIM 3BiT MOAIOHOCTI 3a pe3yibTaTaMH IIEepeBipKH TUCepTaliiHOl
pobOTH Ha TeKCTOBi 36irdM, MOXKHa 3pOOMTH BHUCHOBOK, IO JucepTaliiHa poboTa
HaBumox Armxenu BikTopiBHM € pe3ynbTaToM CaMOCTIHHMX JOCIiIDKEHB 3100yBayYa i
He MICTUTh eneMeHTIB (Qanbcudikamii, koMmminamii, ¢abpukanii Ta mariary.
Buxopucrani ifei, pe3ynbTaTH i TEKCTH iHIIUX aBTOPiB MAIOTh HAJIEXKHI MIOCHIAaHHS Ha
Bi/ITTOBiTHE JKEPEIIO.

3ayBaxeHHs 10 AucepTamii

1. Illono MeToanKH 3BapioBaHHsA y po3aiii 5.4 (crop. 110):

VY po3sgaini 5.4 po3rnsgaeThCs 3BapIOBaHICTh CIUIaBy 1545, omHak BiACYTHI JaHi
II0/I0 3aCTOCOBAHO! METONMKH 3BapIOBaHHS. 3Ba)Kal0UM Ha CYTTEBUH BIUIMB CIIOCOOY
Ta MapaMeTpiB 3BaplOBaHHSA Ha SKICTh 3'€IHAHHA, AOLLUIBHO OylOo BKa3aTH CIIOCIO
3BapIOBaHHsA, a TaKOX KIIOYOBI IMapaMeTpH PEXUMY 3BapIOBaHHA (CTpyM, Halpyra,
IIBUAKICTh IOJAdYi, THUN 3aXMCHOINO CepelioBHINA TOIIO), o 3abe3medmsio 6
MOJKJIMBICTh Kpalloi iHTepnpeTallii pe3yJIbTaTiB i pervIiKaIiii.

2. lllono MeTOx0JIOTiYHOr0 OOIPYHTYBaHHA y po3aii 2:

Y  po3mini  «MerogMm  OCHIIKEHHS»  CIIOCTEPIra€ThCI  HEIOCTATHE
oOIrpyHTyBaHHsI BUOOpPY 3aCTOCOBaHUX METOMIB. Y HayKOBOMY AOCITIIKEHHI BaXKIIHBO
He JHIle 3a3Ha4YUTH BUKOPUCTaHI METONH, a i NMOSCHUTH, YOMY caMe LI METOIH €
pelIeBaHTHUMH IS pO3B’sI3aHHS IIOCTaBlIeHUX 3aaad. JlouisHO 6yno 6 po3mupUTH
NOSICHEHHA BHOOpY METOIMYHOIO amapaTy 3 MO3MIiM HOro agekBaTHOCTI MeTi Ta
3aBJJaHHAM JOCIiIHKEHHS.

3. Illono BuGopy napameTpiB TepMo4acoBoi 06pobkH y po3aii 4 (crop. 90):

Y po3npini 4 npu BuGopi yacy ButpuMmku 10 xB 3a Temmeparypu 750°C
3q00yBayka 3a3Hayae€, IO IIe CIpHUAE PIBHOMIPHOMY pO3MOAiTy Monudikatopa B
06’eMi posminaBy. [IpoTe He pO3IIISAHYTO IOLINBHICTH 3aCTOCYBaHHS KOPOTILIOTO
iHTepBally, HalmpHKIaX S5 XB, IO MOIIO O IOKPalIMTH eHeproe(eKTUBHICTh i
INPOAYKTUBHICTh mporecy. JouiisHo O6yno 6 HamaTH MOpiBHSJIBHE OOIPYHTYBaHHs
obpaHoro pexumMy o6pobku abo 3a3HaAYUTH NPUYUHH, 3 AKHX ATbTEPHATHBHI BapiaHTH
Oynu BigxuieHi.

VY3araapHIOIOUM BUKJIaJieHe, HaBelleHi 3ayBaX€HHS CTOCYIOTBCS OKpeMHX
acIleKTiB OOIpYHTYBaHHS Ta IOBHOTH BUKJIaJIEHHS TOCIIIKEHH, OHAK HEe BIUTUBAIOTh
Ha 3arajbHy IIO3UTHUBHY OLIHKY AMcepTaliiiHoi pob6oTtH. OTpuMaHi HayKoBi Ta
NPUKJIaJH]I pe3ylbTaTh € BATOMUM BHECKOM Y PO3BHTOK Tayry3i, a 3ayBaK€HHS MalOTh
Ha METi MiIBUILEHHS PiBHA HAyKOBOI apryMeHTallii Ta 9iTKOCTi [ojadi MaTepiarny.

3araJjibHi BHCHOBKH

BBaxaro, mo aucepranifiny po6oTy 3m00yBauku cTymeHs AokTopa diutocodil
HaBumroxk Amxenu BikropiBHH «BmiuB MoauGikyBaHHS HaHOAMCIIEPCHUMHM
KOMIIO3UIIIMH Ha CTPYKTypy Ta BIACTHBOCTI JIMBapHMX 1 Je(pOpPMOBaHHX



QIIOMiHIEBUX CIUIaBiB» BHUKOHAaHO Ha BHMCOKOMY HayKoBOMYy piBHi. Po6Gota €
3aBepIIEHMM HAyKOBMM [JOCII/DKEHHSM, pe3yJbTaTH AKOT0 MalOTh TEOPETHYHY Ta
IpaKTUYHY LiHHICTD i CIPSIMOBaHi Ha pO3B’A3aHHs KOMILIEKCHOI HAyKOBOI 3a/1a4i, 1110
Ma€ BaXKJIMBE 3HAYEHHS ISl PO3BUTKY ramysi 3HaHb «MexaHiuyHa iHXKeHepis». 3MicT
AucepTalii He CymepeuydTh NpUHLUNAM akajaeMidHoi gobpouecHocTi, a ii
aKTyallbHICTh, HayKOBa HOBHM3Ha Ta NMpAKTUYHA I[IHHICTH BiANOBiZalOTh BHMOTaM,
BU3HaYEHHUM IMyHKTaMH 69 «Ilopsaky npucymkeHHs cTyneHs AokTopa digocodii Ta
CKaCyBaHHs pilIEHHsS pa30BOi CIeliali30BaHOl BYEHOI paJi 3aKjiaay BHIIOI OCBIiTH,
HayKOBOI yCTaHOBH IIPO NPHUCYKEHHS CTyTIeHs JOKTopa ¢isocodii», 3aTBEpIKEHOTO
noctraHoBoro Kabinery MinictpiB Ykpainu Bix 12 ciuns 2022 poky Ne 44.

3no6yBauka JlaBumiok Amkena BikTopiBHa 3aciayroBye Ha IPHUCYHKEHHS
CTymneHs JAoKTopa @inmocodii B ramy3i 3HaHbp 13 MexaHiuHa iHXXeHepis 3a
creniansHicTIO 132 Marepiaio3HaBCTBO.

Peunensenr:

KaHOUJaT TEXHIYHUX HaYK,

IOLIEHT KadeapHu paKeTHO-KOCMIYHUX
Ta IHHOBALlHHUX TEXHOJIOT1H
JIHIIPOBCHKOTO HALliOHAJILHOTO /

yHiBepcuTety iMeHi Onecs 'onuapa e/

Y L FOpit TKAUOB

ITionuc ooyenma FOpis TKAYOBA
3aceioyyio:

IIpopexTop 3 HaykoBOi poGOTH
JIHIIpOBCHKOrO HALlIOHATBHOTO
yHiBepcuTeTy iMeHi Onecs ["oH4apa,

KaHOuaaT 610JIOTYHUX HayK, JOLEHT ner MAPEHKOB




		2025-05-08T09:55:45+0300




