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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemMaTHYHHUX PYOPHK: 29.33.47

Tema gucepranii:

1. [Ipouecu B3aeMoJii 1a3€pHOTO BUIIPOMIHIOBAHHS 3 AVCIIEPCHUMU YaCTKAMU y F€TEPOrE€HHUX MaTepiaax

2. Processes of laser radiation interaction with disperse Particles in heterogeneous materials.

Pedepar:

1. TlpoBeneHo geTasnbHi TEOPETUYHI TOCTiIKEeHHSs, MaTeMaTU4He i pizryHe MOIesII0BaHHS SBUILL, 110 MPOTIKAIOTh
I[IpY B3a€MO/Iii JITa3€PHOTO IIPOMEHS 3 TBEPAUMMU i PiIKMMU METaJIaMU i CIiJlaBaMu. BUSIBJIEHO NMOBELHKY
HeMeTaJIiYHUX BKJIIOYEHb Y YaBYHAX i CTaIsIX Ta iXHIO posb y npoueci poOpMyBaHHS CTPYKTYPHO-(A30BOro CTaHy B
30HI BIIJIMBY JIa3€pHOT0 BUIIPOMIiHIOBaHHS. BuzHaueHO NpUHIUIM GOPMYBaHHS €MYJIbCIHHOTO i CyCIIeH3iHHOTro
PO3I1JIaBiB B yMOBAX JIa3€PHOT0 OIIPOMiHEHHSI TBEPAUX MaTepiaiB i nopomkoBux cymimeil. CPopmyaboBaHO
NIPUHLUIN OJEP>KaHHS JIa3€PHUX KOMIIO3ULIMHUX HAIJIABJIEHb 3aMOPOKYBAHHSIM €MYJIbCIMHUX i CYCIIEH3IMHUX
posmnasiB. OOrpyHTOBaHO IIpoLecH Jla3epHoi amopdizaliii criaBy, ofeps>kaHHsI i HaHeCeHHsI aMOpPdHO-
MIKPOKpPUCTAaJIiYHUX NOKPUTTIB. [IpOBEAEHO TEOPETUYHI ! €EKCIIEPMMEHTAJIbHI JOCIIIKEHHS B3aEMOJIi1
ra3o0J1a3epHOro IMOTOKY 3 MOAEJIbHMMH i METaJIEBUMU PiiHAMU IIPU [Iii 10r0 Ha MIOBEPXHIO 1 B YMOBAX 3aHYPEHHS.
Po3po6s1eHO HOBi METOAM OfiepKaHHS JINTUX KOMIIO3ULIIMHUX MaTepiajiB Ha OCHOBI CTBOPEHHSI €MYJIbCIHUX i

CYCIIE€H3IMHUX PO3IJIaBiB IIPU BIIMBI ra30J1a3€pPHOTO MOTOKY.



2. The detailed theoretical investigation, mathematical and physical modeling of phenomena taking place under
interaction between laser beam and liquid and solid metals and alloys was carried out. The behaviors of non-metal
inclusions in cast irons and steels and their role in a process of structure-phase state formation in a zone of laser
radiation influence were discovered. The principle of formation of emulsion and suspension melts under
conditions of laser irradiation of solid materials and powder blends were determined. The principles of obtaining
the laser composite surface fusings by freezing emulsion and suspension melts were formulated. The processes of
making melt the amorphous using laser, obtaining and coatication of amorphous-microcrystalline coatings were
proved. During the investigation of laser irradiation of metal melt surface processes there were discovered the
changes of structure and phase content of treated aluminum alloy was carried out. The theoretical and
experimental researchesof gas-laser flow interaction with model and metal liquids during it influence on the
surface and under conditions of submersion were made. The new methods of obtaining cast composite materials
on the base of creation of emulsion and suspension melt under influence of gas-laser flow were developed.
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