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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

dopmyBaHHS JYCIIEPCHUX KBa3iKPUCTAIIYHMX Ta KPUCTANYHUX (a3 B yMOBaxX HEPIBHOBAXKHOI KpUCTali3alii npu

Jla3epHOMY JIeT'yBaHHi MeTaJIeBUX CIJIaBiB.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Formation of the disperse quasicrystalline and crystalline phases in the conditions of non-equilibrium
crystallization by laser alloying of metal alloys.

Pedepar yKpaiHCBKOIO:

O6'ext gocnigxkeHHs: ®a30Buil CKIIaf, 30HMU JIA3€PHOTrO JIETYBaHHS, MEXaHiuHi BJIaCTUBOCTI IOBEPXHEBUX LI1apiB
aJIIOMiHi€BUX, TUTAHOBUX Ta LUPKOHIEBYUX CIJIABIB MiCJIS JIA3€PHOTO OIJIaBJEHHS Ta MicJIs la3epHOi Mogudikarii
[IOBEPXOHb, MOZEJIIOBAHHS MIPSIMUX Ta OO€PHEHUX I'PATOK KBA3iKpUCTANIYHUX (a3. MeToro poboTH €: OTPUMAHHS
IYCIIepCHUX reTepodas3Hux CTPYKTYP, BKIIIOUA0YM KBa3iKpUCTaIIYHi, B IOBEPXHEBUX IIapaX allOMiHieBUX,
TUTAHOBUX Ta LIMPKOHIEBUX CIJIABIB 3a JOIIOMOTOIO JIA3E€PHOTO JIETYBAHHS i JIa3€PHOTO OIJIaBJIEHHS [10BEPXOHb,
nobynosa ¢i3nuHOI KAPTUHM iX (GOPMYBAHHS B yMOBaX HEPIBHOBAXKHOI KPUCTAai3allii 3 pO3IlyIaBy, a TAKOXK PO3POOKa
HOBOTO MiAX0[y 10 MOJEJIIOBaHHS CTPYKTYPH KBa3iKpUCTaliyHUX (a3. [Ipy BUKOHAHHI po60TH BUKOPHUCTOBYBAIN
pentrenHorpadiynuit (IPOH-3, JPOH-3M), niopometrpuunuii ([IMT-3) ta metanorpadiunuit (MIM-8, Epiquant,
Axiovert 40 MAT) metonu. MeTogamMu peHTreHiBCbKOro ¢pa3oBOro Ta MetanorpadiyHOro aHasuisiB TOCaAiIKeHO
CTPYKTYpHO-(a30BUil CTaH NOBEPXHEBUX LIAPiB IPOMUCIOBOTO TUTAHOBOTO cyiaBy BT1-0 micyist 1asepHOTrO
JIeTyBaHHSI [IOPOLIKaMH 3aJ1i3a, KOOAJIbTy Ta Hikesito. [JoCiiKeHo BIJIMB CEPEJOBUILA, B IKOMY BiZlOyBaeThCs
JlazepHa 06poOKa 3pa3kiB LUPKOHIEBOrO CIIJIaBy cucteMu Zr-Nb, Ha iX CTpyKTypHO-()a30Buil CTaH. YCTaHOBJIEHO
3aKOHOMIPHOCTI BIUIMBY JIa3€PHOI TEPMOOOPOOKU i HUBBKOTEMIIEPATYPHOTO TEPMOLMKIIYBAHHS HA CTPYKTYPHUN
CTaH Ta MIKPOTBEPHICTL IOBEPXHEBUX LIAPIB KBa3iKPUCTAIIYHUX CIIJIaBiB HA OCHOBI aJIlOMiHi0. JIOCIiIKeHO
CTPYKTYPY Ta BJIACTABOCTI IOBEPXHEBUX LIaPiB TUTAHOBUX 3Pa3KiB IIPU JIA3€PHOMY JIETYBaHHI [IEPEXiTHUMU
MeTaJlaMu HaHECEHMMH Ha II0BEPXHIO METO/IOM €JIEKTPOJIi3y. YCTaHOBJIEHI OITUMAaJIbHI NapaMeTpU MPOLECiB
€JIEKTPOJII3HOTO HaHECEHHSI METAJIEBOrO APy Ha IOBEPXHIO 3Pa3KiB Ta ONTHMMIi30BaHO ITapaMeTpU JIa3€pPHOTO
BUIIPOMIHIOBAHHS JiJIsl JOCSITHEHHSI [IEBHOTO CTPYKTYPHOTO CTaHy. Po3po6yieHO MEeTOo[, MOZIeIIOBaHHSI 06€PHEHUX
rpaToK KBa3iKPUCTAJIIB 3 Pi3HUM TUIIOM pOTaLiiHOi cumeTpii. OgepsKaHi pe3yIbTaTh MOKYTbh BUKOPUCTOBYBATHCD
IIpY PO3pOOI1Ii TEXHOJIOTIN MiABUIIEHHS 3HOCOCTIMKOCTI IeTajsiell BATOTOBJIEHUX i3 TUTAHOBUX Ta allIOMiHi€BUX
CIJIaBiB, aHAJIi3i MaTepialiB, MO MiCTATh KBa3ikpucTasiuHi ¢asu. ['any3b 3aCTOCYBaHHS - METaJypris,

aBiaby/iyBaHHS, MAIIMHOOYIyBaHHSI.

Pedepar aHIJ1iiCBKOIO:

Object of study: phase composition of laser alloying zone, mechanical properties of surface layers in aluminum,
titanium and zirconium alloys after laser melting and after laser modification of the surfaces, modeling of direct
and reciprocal lattices of quasicrystalline phases. The purpose of this work is to obtain dispersed heterophase
structures, including quasicrystalline structures, in surface layers of aluminum, titanium and zirconium alloys by
laser alloying and laser melting of the surfaces, in order to build the physical picture of its formation under
conditions of non-equilibrium melt crystallization, as well as to develop new method of modeling the structure of
quasicrystalline phases. X-ray (DRON-3, DRON-3M), durometric (PMT-3) and metallographic (MIM-8, Epiquant,
Axiovert 40 MAT) methods were used in the work. Structural and phase state of surface layers of industrial
titanium alloy VT1-0 after laser alloying with iron, cobalt, and nickel powders were investigated by x-ray diffraction
phase and metallographic analyzes. It has been researched the effect of laser treatment environment of Zr-Nb
zirconium alloy samples on its structural and phase state. The regularities of the effect of laser thermal treatment
and low-temperature thermal cycling on structural state and microhardness of surface layers of quasicrystalline
aluminum-based alloys have been established. The structure and properties of surface layers of titanium samples



during laser alloying with transition metals deposited on the surface by electrolysis have been investigated. It were
determined optimal parameters of the processes of electrolytic deposition of metal layer on samples surface.
Parameters of laser radiation were optimized to achieve the certain structural state. It has been developed the
method for modeling of reciprocal lattices of quasicrystals with various type of rotational symmetry. Obtained
results can be used in the development of technologies for increasing the wear resistance of parts made of
titanium and aluminum alloys as well as in the analysis of materials containing quasicrystalline phases. Application

areas are metallurgy, aviation, mechanical engineering.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: DopmyBaHHS AMCIEPCHNX KBA3iKPUCTATIYHNX Ta KPUCTATIYHNX (a3 B yMOBax

HEPIBHOBAKHOI KpUCTali3alii [1py la3epHOMY JIETYBAaHHI METAJIEBUX CILJIABIB.

Ha3zpa HTII anrsiiicbKo0: Formation of dispersed quasicrystalline and crystalline phases under non-

equilibrium crystallization conditions by laser alloying of metal alloys.

HTII, sixy nepen6a4asiocsi CTBOPUTH:
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PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:
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