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Tema gucepranii:
1. DopmyBaHHS KBa3iKpUCTaJIiUHUX CTPYKTYP B [IOBEPXHEBUX LIapax ajlOMiHi€BUX CILJIaBiB IIPU JIa3€PHOMY

JIETYBaHHI

2. Formation of quasicrystal structure in surface layers of aluminium alloys during laser alloying

Pedepar:

1. O6'eKT mocaimKeHb - CTPYKTYpHO-(a30BUll CKJIaJ, Ta MEXaHIYHi BJIaCTUBOCTI IOBEPXHEBUX L1aPiB aIIOMiHieBUX
CILJIABiB MiCJIs JIa3€PHOTO JieryBaHHs cyMimamu nopoikis Cu-Co ta Ni-Co. MeTa po60TH - BCTaHOBJIEHHS
MEXaHi3MiB CTPYKTYPOYTBOPEHHS B ITIOBEPXHEBUX 1Iapax ajIOMIHII0 Ta 10ro CIjIaBy 3 KPEMHIEM IIPY JIa3€PHOMY
JIeTyBaHHI CyMilmamu ropouikis nepexigHux metasniB Cu-Co ta Ni-Co. Metonu - peHTreHiBcbkuil pazoBui,
MeTasnorpadivyHuil, eJIeKTPOHHO-ONTUYHUIN aHasli3 Ta METO/I, BUMipIOBaHHS MiKpoTBepAocTi. [TokazaHo, 1m0 mpu
iMIysIbCHOMY J1a3€PHOMY JIETYBaHHI CIJIaBiB amoMiHio cymimamu nopouikis Cu-Co ta Ni-Co B [10BEpXHEBUX IIapax
dopmyeTbcs crienndivaa rerepodaszHa JucrnepcHa CTPYKTYpa, OfHI€I0 i3 CKIaOBUX SIKOI € KBa3iKprcTasiyHa

nekaroHasnbHa daza. BcTaHOBIEHO, 110 HASIBHICTh BUCOKOMIITHUX IUCIIEPCHUX iHTepMeTamigHux ¢as, 30Kpema



KBa3iKpUCTaliqyHOI JleKaroHanbHOi a3y, B 30Hi JIeryBaHHS IPU3BOIUTH 4O CYTTEBOTO MiABUIIEHHS CEPEHBO]
MIiKpOTBEpIOCTi MaTepiasy MaTpulLii. 3alIPOIIOHOBAHO Ta BUKOPHUCTAHO HOBUY METOZ, 171 MOZIEJII0BaHHSI 06€pHEHOi
rpaTKy KBa3iKpUCTaJiuyHOI leKaroHaabHOI CTPYKTYpPHY Ha OCHOBI iHTepnpeTalii nocainosHocTi GiboHayuyi. [TokasaHo,
110 3aCTOCYBaHHS LIbOTO METOAY 3HAYHO CIIPOILy€e MPOLeAypy iHgeKcauii nudppakuiiHux MaKCUMYMIB Bif
IeKaroHaJabHUX (a3 i J03BOJIsIE€ 32CTOCOBYBATH /17151 HUX TPUiHAEKCHE IT03HAYEHHs 3100yTi pe3yIbTaTu MOXYTb
OyTy BUKOPUCTaHI [1J1s1 CTBOPEHHSI 3HOCOCTIMKMX ITOKPUTTIB y JIOKaJIbHUX MiCIISIX BUPOOIB Ha OCHOBI ajIlOMiHIIO Ta
J10T0 CIJIaBiB, 32CTOCYBAHHS SIKUX MOXKE IIOKPALIUTH TPUOOJIOTiYHI BIACTUBOCTI I1ap TEPTS AeTalell po6ouux
MexaHi3MiB. OTpHMMaHi IPU MOJIEJII0BaHHI 06€PHEHOI KiBa3iKpUCTaNiYHOI TPATKX PE3YJIbTAaTA MOXKYTb OyTU
3aCTOCOBaHi JJ1s1 TpaiuLiHOTO TPUiHJIEKCHOTO MT03Ha4YeHHS AUPPaKLiHUX MaKCUMYMIB BiJl TpaTKy JAeKaroHajbHOI
(dazn. MeToguKY Ta eKCIIePUMEHTaIbHI 1aHi LOCiI)KeHb BIPOBaJ)KEHO B HaBYaJIbHUI IIPOLIeC Y JIEKLiTHOMY KypCi
"Hekpucrasiyni Matepianu", BOHY BUKOPACTOBYIOThCSI IPY BUKOHAHHI MariCTepChbKUX Ta JAIJIOMHUX POOIT Ha

¢disnuHOMY (paKysabTeTi 3a110Pi3bKOro HallioHAJIbHOTO YHIBEPCUTETY.

2. The object of this thesis is structural-phase state and mechanical properties of the surface layers aluminum
alloys after laser alloying powder of mixture with Cu-Co and Ni-Co.The purpose it was establishing mechanisms
formation structures in the aluminium and silumin's surface layers during laser alloying with mixture of powder of
transitional metalls Cu-Co and Ni-Co. Methods of researches: x-ray, metallographic, electron microscopy analisis
and method of measuring microhardness. It has been shown that under pulsed laser alloying of aluminum by Cu-
Co and Ni-Co powder mixture the peculiar heterophase dispersed structure in the surface layers can be formed;
one component of this strucrure is a quasicrystal decagonal phase. It was found that the presence of high-
resistant dispersed intermetallic phases, in particular decagonal quasicrystal phase in the alloying zone, leads to a
significant increase of the average microhardness of matrix material. A new method of modeling the reciprocal
lattice decagonal quasicrystal structure based on the Fibonacci sequence interpretation has been proposed and
used. The application of this method appreciably simplifies process of diffraction maximums indexing of the
decagonal phase and allows applying for them three-indexing notation. The results can be used to create a wear-
resistant coatings in places of local products based on aluminum and its alloys, the use of which can improve the
tribological properties of friction pairs parts of working mechanisms. The results obtained by modeling the
reciprocal lattice can be applied to traditional indexation of diffraction maximums from decagonal phases by three
indices. Methods and experimental research data introduced to educational process in the lecture course "Non-
crystalline materials" and used when to working on magister and graduation work at the Physics of Metals
Department of Zaporizhzhian National University.

Jep>kaBHHH peecTpaniliHuii Homep JiP:

IIpiopuTeTHHH HANIPSIM PO3BHTKY HayKH i TEXHIKH!
CrpareriyHuii npiopUTEeTHHH HaNIPSIM iHHOBaLiHHOI JisJIbHOCTI:
ITizcyMKH BOCTiI>KEeHHS:

Iy6sikarii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BnpoBaa>KeHHS pe3yJIbTaTiB AHCEpPTaIii:

3B's130K 3 HAYKOBUMH T€MaMH.



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I10o-6aThKOBI:
1. 'ip>xoH Bacuis BacunboBuy

2. Girzhon Vasyl Vasylyovych

KBasigikanis: n.¢.-m.u., 01.04.07
InenTudikarop ORCID ID: He 3acrocosyetncs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pEl€H3€HTIiB
OdiniitHi onoHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Kapnieup Mupocias BacunboBuy

2. Kapnieus Mupocias BacuiboBud
KBasmigikanis: 1.¢.-m.uH., 01.04.07
InenTudikarop ORCID ID: He 3acrocosyetses
HoparkoBa indopmamnist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocosyerbcs

BaacHe IlpizBume Im's I10o-6aTbKOBI:
1. JIncenko Onekcangp bopucosuy

2. JInucenko Oznexkcangp bopucosuy
KBasigikanis: n.¢.-m.u., 01.04.07

InenTudikarop ORCID ID: He 3acrocosyetbcs



JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZmoMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

ByiacHe Ilpi3Buiie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbBHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

Kosasnenko Osiekcanip Borogumuposuy

KoBasnenko Oznexkcangp Bosogyumuposuy

IOpuenko T.A.



