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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 29.19

Tema gucepranii:
1. DopmyBaHHS aMOP(HO-KPUCTANIYHOTO Ta KBa3iKPUCTAIIYHOTO CTAHIB Y METAJIEBUX CIIJIaBax MpH JIa3€pPHUX
HarpiBax

2. Formation of amorphous-crystalline and quasicrystalline states in metal alloys under laser heating

Pedepar:

1. O6'exT - nponecu popmyBaHHS MeTacTabiIbHUX aMOPPHO-KPUCTAIIYHUK, KDUCTAIIYHUX Ta KBa3iKpUCTAIIYHUX
CTaHiB B yMOBax LIBUAKOTr'O [I0BEPXHEBOT'O HArpiBy MEeTaJ€BUX CIJIaBiB. MeTa — BUBYEHHS BILJIMBY MIBUAKOCTI
HarpiBy Ta OXOJIOJKEHHS NIpY iMITyJIbCHIl J1a3epHil 06po61Li aMOp(pHUX CIIIaBiB 260 iMITYyJIbCHOMY JIA3€PHOMY
JIeTyBaHHi MeTaJiiB Ha rponecu popmyBaHHS aMOPPHO-KPUCTAIIYHOTO Ta KBA3iKpUCTaIIYHOrO CTaHiB. MeTonu —
PEHTIeHOCTPYKTYPHUI (a30BUi aHasi3, MeTasorpadiuHuil, BUBHAUYE€HHS MiKPOTBEPLOCTi, PE3UCTOMETPUYHUL,
MarHiTOMETPUYHNUI, pACTPOBA €JIEKTPOHHA MIKPOCKOIIisl. pO3PaXxyHKOBO-TEOPETUYHMI aHaJli3 IPOLEeCiB
KpucTaisauii. BcTaHOBJI€HO, O IPY iMITyJIbCHOMY JIA3€PHOMY HarpiBi aMOp(¢HUX CIJIaBiB TUIly Fe-B moxe

BifOyBaTHCh KpUCTasli3allisi 32 BUOYXOBUM MeXaHi3MOM. 3alIpOIIOHOBAHO €MIIIPUYHMI KpUTepiii nepeodiry



KpucTaidalii aMop¢QHUX CIIABIB 32 TAKUM MEXaHi3MOM. [TokasaHo, 10 MigBUILIEHHS IIBUIKOCTI HArpiBy Mpu
TEpMiYHOMY BIIUBI Ha aMOPQHI CIIJIaBU 3HUKY€E HMOBIPHICTb POPMYBaHHS MOXKJIMBUX Y TaKUX CILJIaBaxX
MeTacTabinbHuX ¢a3s. BcTaHOBJIEHO, 1110 iMITyJIbCHA JIa3epHa 06po6Ka aMOpPHUX METaJIEBUX CIJIaBiB HA OCHOBI
3aJ1i3a B 30BHIIIHBOMY MarHiTHOMY I10JIi IPUBOJUTH 10 HE3BOPOTHOTO, 110 BiJHOUIEHHIO 10 IOBTOPHUX JIa3€PHUX
HarpisiB, HaBeJE€HHA MarHiTHOI aHI30TPOMii BHAC/IOK BUHMKHEHHS II€PEBaXKHOI OpieHTallii aTOMHMX 11ap.
[TokaszaHo, 110 iMITyJIbCHE JIa3epHe JIeryBaHHs aJloMiHil0 cymillaMmu OPOIIKiB Mifi i 3ami3a, Mizi i ko6anbTy Ta
KOOQJIbTY i HiKeJII0 NPUBOAUTH 10 GOPMYBaHHS TEPMIYHO CTIMKOi AUCIIEPCHOI reTepoda3Hoi CTPYKTypHU B 30Hi
JIa3epHOTO JIETYBAHHSI, OJJHUM 3 KOMIIOHEHTIB $KOi € cTabisbHa KBasikpucTaniyHa (pasa. 3anpornoHOBaHO HOBUI
CII0Ci0 MOAeI0BaHHS KBasinepioguyHuX CTPYKTYp Ha 6a3si aroputmy, sIKUM € TeOMETPUYHOIO iHTepIIpeTallieio
IIOCJIiIOBHOCTE TUIy nocaifoBHOCTI PiboHayyi. BcTaHOBIEHO, 110 A1 onucy JudpakuiliHuX MaKCUMYMIB Bif
nosikBasikpucTais 3 ocaimu cumeTpii 10-ro, 8-ro Ta 12-ro nopsaaKky AOCTaTHIM € BUKOPUCTaHHS JIMILIE TPhOX
inpexciB (NML). Cdepa - HaBuanbHUIA IPOLIEC, JOCTIIKEHHS B rajty3i HEPiBHOBaXKHUX (Pa30BUX IEPETBOPEHD,

MalHOOYAyBaHHS.

2. The object is the formation of metastable amorphous-crystalline, crystalline and quasicrystalline states in
conditions of rapid surface heating of metal alloys. The purpose is the study of the influence of heating rate and
cooling rate during pulsed laser treatment of amorphous alloys or pulsed laser alloying of metals on formation
processes of amorphous-crystalline and quasicrystalline states. Methods - X-ray structure phase analysis,
metallographic, microhardness determination, resistometric, magnetometric, scanning electron microscopy.
calculate -theoretical analysis of crystallization processes. It is established that crystallization of amorphous alloys
of Fe-B system during pulsed laser heating can occur under the explosive mechanism. An empirical criterion for
the crystallization of amorphous alloys by such a mechanism is proposed. It was found that increasing in heating
rate during thermal action on amorphous alloys reduced the probability of metastable phases formation in such
alloys. It is established that pulsed laser treatment of iron-based amorphous alloys in external magnetic field leads
to irreversible laser repetition of magnetic induction anisotropy due to the anisotropy of atomic pairs, It is
established that laser alloying of aluminum with powders mixtures of copper and iron, copper and cobalt and also
cobalt and nickel leads to the formation of dispersed heterophasic structure in laser alloying zone, and one of its
components is stable quasicrystalline phase. New method for modeling the quasi-periodic structures is proposed,
which are related to Fibonacci sequence type. It is established the sufficiency of using only three indices (NML) for
describing powder diffraction patterns from quasicrystals with symmetry axes of the 10th, 8th and 12th order.
Sphere - educational process, research in the field of non-equilibrium phase transformations, mechanical
engineering.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTEeTHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:

Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiaIbHO-€KOHOMIYHA CIIPSIMOBAaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHcepTalii:

3B'SI30K 3 HAYKOBHMH T€EMaMH:



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IIpizBume Im'a Ilo-6aTbKOBI:
1. 'ip>xoH Bacuis BacunboBuy

2. Girzhon Vasyl V.

KBasidikanis: 1. ¢.-m. 1., 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

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. T'ip>xoH Bacusnb BacunboBuy

2. Girzhon Vasyl V.

KBasidikanis: 1. ¢.-m. n., 01.04.07
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizmomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. JIncenko Onekcangp bopucosuy

2. Lysenko Oleksandr Borysovych
KBasigikanis: 1. ¢.-m. 1., 01.04.07

InenTudikarop ORCID ID: He 3acrocosyetbcs



JoparkoBa iHdpopmamnist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. Manuxin Ceprii1 BoioguMuposuy

2. Malykhin Sergii Volodymyrovych
KBasmigikanis: 1. .-m. 1., 01.04.07
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indopmamnist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasstiHHS:

ImentTudikarop ROR: He zacrocoyerbcs

BaacHe IlpizBume Im's I10-6aTbKOBI:
1. Pynp Osnekcangp JIMUATpOBUY
2. Rud Olexandr

KBasigikanis: 1. ¢.-m. n., 01.04.07
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu



VIII. 3akr04Hi BimoMocTi
BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBH pagu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi

OisIJIbHOCTI

Ckanosy6 Bomogumup BacunboBud

Ckanoszy6 Bosmogumup BacunboBud

FOpuenko T.A.



