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Pedepar:

1. Iuceprarist npucBsYeHa AOCiIyKeHHIO BIUIMBY Ha TEKCTYPY Ta aHi30TpoMiio (Pi3nKo-MexaHiYHUX BJIaCTUBOCTEN
pi3HUX TUMNiB AedopMallii: BaJIbI[I0OBAHHSM, 3HAKO3MIHHUM BUTMHOM, TBUHTOBOIO €KCTPY3i€l0 IeSIKMX CILIaBiB 3
reKCaroHaJIbHOIO CTPYKTYypolo Ha ocHOBi TuTany (CT Grade 1 Ta BT1-0) Ta marHito (Mg-10% Li ta ZE10,), a Takox
BIJIUBY HaINPSMKY 1omaposoro 3D OpyKy Ha BJIaCTUBOCTI HAIPYKOBAaHUX 3 METAJIEBUX IIOPOLIKiB 3pa3KiB
>KapOMIIIHOTO CyIepPCIIaBy 3 TPaHeLleHTPOBaHOIO CTPYKTypolo Inconel 718 (IN718), sikuii mupoxo
BHMKOPHCTOBYETLCS B IEPHUX PEAKTOPaX, aBiallilHMX ABUTYHAX Ta iHIIMX BUCOKOTEMIIEPATYPHUX IPUCTPOSIX,
3aBJISKU iX BUCOKIll MilIHOCTI, OIOpy MOB3Yy4OCTi i1 JOOpOMY onopy Kopoasii.[lpakThuyHe 3Hau€HHS OTPUMAHUX

PEe3yJIbTaTiB JOCIiIKEHHS: Pe3yIbTaTu 3 BUSHAYEHHS XapaKTE€PUCTUK MOHOKPUCTAJIIB 3a JAHUMU BUMIipy



BiINOBiIHUX BJIACTUBOCTEN y nostikpucTtan Mg-5 % Li MOXXyTb 6yTH 3aCTOCOBAHI 1151 BU3HAYEHHS XapaKTePUCTUK
MOHOKPUCTAJIIB iHIINX FeKCAaroHaJIbHUX MaTepiasiB 3a BiINOBIGHUMU €KCIIEPUMEHTAJIbHUMU TaHUMU
IOJIIKPUCTAJIIB, OCKIJIbKM OTPUMaHHS MOHOKPHUCTAJIIB, JOCTATHIX 1 BUMIPY BiAIOBIIHUX BJIACTUBOCTEN, 4ACTO €
CKJIa[IHOIO NIPO6JIeMOI0. 3HaIEHI 3aKOHOMIPHOCTI (POPMYBaHHS TEKCTYPHU Ta 3MiH IapaMeTPiB MOMKOIKyBaHOCTI
TUTAHOBHUX JIUCTIB MicCJIs X BUNIPSIMIIEHHS 32 JOMOMOTOI0 3HAaKO3MiHHOTO BUTMHY MOXKYTb OyTH 3aCTOCOBaHI [1JIs1
KOpETyBaHHS TEXHOJIOTii OTPYUMaHHS TUTAHOBOTO JIMCTOBOTO MIPOKATY 3 ONTUMAaJIbBHUMU TEKCTYPHO-CTPYKTYPHUMU
XapaKTepUCTUKaMU. Pe3yibTaTy gOCHiIpKeHD CIJIaBy MarHilo mapku ZE10 Mo>XXyTb O6yTU BUKOPUCTAHI AJ1s1
PO3pOOJIEHHS TEXHOJIOTii OTPMMAaHHS TOHKUX JIMCTIB CIJIABiB MArHilo 3 HUHKOM, LUPKOHIEM i TogaTKaMu
PiIKiCHO3eMeIbHUX METAJIiB 3 MOJIMIIEHUMHU XapaKTePUCTUKaMu (POPMO3MiHM Ta MiHiMaJIbHOIO aHiI30TPOITiEI0
MeXaHiYHUX xapakTepucTuk. OnucaHi Bullle Ciocoou OLiHKYU (i3MKO-MeXaHiYHUX BJIaCTUBOCTEN MOMIKPUCTaiB 3
reKCaroHaJIbHOIO CTPYKTYPOIO 33 JaHMMU TEKCTYPHUX NapameTpiB KepHca Ta BilNOBiZHUX XapaKTePUCTUK
MOHOKPHCTaJIiB MOKYTb O6yTH BUKOPUCTaHI Y TUX BUIAIKAaX, KOJIM BUMIP BJIACTUBOCTI y IEBHOMY HAIIPSIMKY
IIOJIIKPUCTAJIIYHOTO 3pa3Ka 3poOUTH BayKKO a60 HEMO>KJIMBO. Hanpukiaz, y HanpsIMKy HOpMaJli 1o [IJIOIMHY TOHKUX
JIACTIB, abo MicJIsl BOJIOYiHHS IPOTY, @ TAKOX I1iCJIsi TBUHTOBOI €KCTPY3ii 3pa3ka neprneHauKysipHo ii oci.
3aKOHOMIPHOCTI YTBOPEHHS TEKCTYPHU Ta ii HEOGHOPINHOCTI MiCJIsl TBUHTOBOI €KCTPY3ii MOXKYTb OyTH BUKOPUCTaHI
L7151 pPO3POOKY HOBUX TEXHOJIOTIH, SIKi IO3BOJISIOTh CTBOPIOBATH B METAJIEBUX 3pa3kaxX ONTUMAJIbHY CTPYKTYPY, IO
CIIPOMO>KHA MOJINUINTY BJIaCTUBOCTI MaTepiajy 3a 6araTbMa napamerpamu. Bpaxosytoun, mo cmas BT1-0 pigko
3aCTOCOBYETBCS SIK KOHCTPYKLIMHUI MaTepias, IPaKTUYHOIO NIEPCIEKTUBOIO NOAAIBIINX IOCIIiI’KEHb € OLliHKa
(opMyBaHHS TEKCTYPU Ta BIACTUBOCTEN TUTAHOBHUX CILJIaBiB aBiallilHO-KOCMiYHOro npusHayeHHs. Cepef,
OCHOBHUX 3 HUX MOXXHA BUJIIJIMTHU LIMPOKO 3aCTOCOBYBAHi 17151 BUTOTOBJIEHHS JIOIIATOK KOMIIpecopa ra3oTypOoiHHUX
IBUTYHIB NBO(a3Hi Ta nceBno-gsodasHi TutaHosi crasu BT3-1, BT6, BTS, BT25 ta inui. Peaynbraty gocaimKkeHHs
TEKCTYPH Ta BJIaCTMBOCTEN cIlyIaBy Inconel 718 MOXXyTb O6yTU BUKOPUCTAHI IPX OTPMMAaHHI JeTajieil MeTOLOM
CEJIEKTUBHOTO JIa3€PHOTO MJIABJIEHHS Y BiIOBIAHMX HaNpsiMKax 3D-APyKy 3 ONTUMaJbHUM KOMIIEKCOM
BJIACTMBOCTE. PallioHasbHe BUKOPUCTaHHS KpUcTanorpadiyHoi TEKCTYpH Y IPOLieCi BUTOTOBJIEHHS JieTajeil
METOJIOM CEJIEKTUBHOTO JIA3€PHOTO IJIABJIEHHS Y BiTIOBIIHMX HaNpsIMKax 3D-IpyKy I03BOJIMTb OTPUMYBATU JeTali
3 ONITUMaJIbHUM KOMILJIEKCOM BJIACTUBOCTEN. [IepCIIeKTUBHUM € OLliHKa KprcTanorpadiyHoi TeKCTypH Ta
MeXaHIYHUX BJIACTUBOCTEN y 3pa3Kax, BUPi3aHUX Y HanpsiMKax X, X+45° ta Y 3 IJIaCTMHU, BUTOTOBJIEHOI LIIJISIXOM
3D-gpyKy y momuHi XY, a TaKOX Ha 3pa3Kax, BUPi3aHUX Y BiAIOBIIHUX HAIIPSIMKAX i3 [IJIaCTUH, OTPUMAHUX 32

poromorow 3D-apyky y mromuHax XZ ta YZ.

2. The dissertation is devoted to the study of the effect on the texture and anisotropy of the physical and
mechanical properties of deformation by rolling, alternating bending, and twist extrusion of some alloys with a
hexagonal structure based on titanium (CT Grade 1 and VT1-0) and magnesium (Mg-10%), as well as the study of
the influence direction of layer-by-layer 3D printing on the properties of metal powder-printed specimens of
Inconel 718 (IN718), a heat-resistant superalloy with a face-centered structure, which is widely used in nuclear
reactors, aircraft engines and other hightemperature devices, due to its high strength, creep resistance, and good
corrosion resistance.The practical significance of the results of the study:The results of finding the characteristics
of single crystals from the measurement data of the correspondingproperties in the Mg-5% Li polycrystalline
samples can be applied to the finding of characteristics of single crystals of other hexagonal materials from the
corresponding experimental data of polycrystalline samples, since obtaining single crystals sufficient to measure
the corresponding properties is often a difficult problem.Thefound patterns of texture formation and changes in
the damage parameters of titanium sheets after their straightening with the help of alternating bending canbeused
to correct the technology for producing titanium sheet with optimal texture and structural characteristics.The
results of studies of ZE10 magnesium alloy can be used to develop a technology for producing thin sheets of
magnesium alloys with zinc, zirconium and rare earth metal additives with improved shape change characteristics
andminimal anisotropy of mechanical characteristics.The above described methods for evaluating the physical and
mechanical properties of polycrystalline materials with ahexagonal structure according to the Kearns texture
parameters and the corresponding characteristics of single crystals can be used in then cases when the measuring
of the property in a certain direction of a polycrystalline sample is difficult or impossible. For example, in the



direction normal to the plane of thin sheets or along direction wire drawing, as well as perpendicular direction to
the axis of extrusion.Patterns of texture formation and its inhomogeneity after twist extrusion can be used to
develop new technologies that make it possible to create an optimal structure in metal samples that can improve
material properties in many ways.Given that the VT1-0 alloy is rarely used as a structural material, a practical
prospect for further research is to assess the texture formation and properties of titanium alloys for aerospace
applications. Two-phase and pseudo-two-phase titanium alloys VT3-1, VT6, VT8, VT25 and others, widely used for
the manufacture of compressor blades for gas turbine engines, can be distinguished among the
mainones.Theresults of studying the texture and properties of the Inconel 718 alloy can be used to obtain parts by
selective laser melting in the appropriate directions of 3D printing with an optimal set of propertiesThe rational
use of crystallographic texture in the process of manufacturing parts by selective laser melting in the relevant
directions of3D printing will allow obtaining parts with an optimal set of properties. The nearest prospect is to
evaluate the effect of crystallographic texture on the mechanical properties ofsamples cut in the X, X+45° and Y
directions from a plate produced by 3D printing in the XY plane, as well as samples cut in the corresponding
directions from plates obtained using 3D - printing in the XZ and YZ planes.
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