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2. Effect of the deformation type on the anisotropy of the physical and mechanical properties of polycrystalline
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Pedepar:

1. Inceprarnis npucBsAYeHa AOCIiIPKEHHIO BIUIMBY Ha TEKCTYPY Ta aHi30TPOMil0 (Pi3MKO-MexXaHiUHUX BJIAaCTUBOCTEN
pi3HUX TUIiB gedopMallii: BanbIIOBaHHSIM, 3HAKO3MiHHAM BUTMHOM, FBUHTOBOIO €KCTPY3i€l0 AEeSKUX CIJIABIB 3
reKCcaroHajIlbHOIO CTPyKTypolo Ha ocHOBi TuTany (CT Grade 1 Ta BT1-0) Ta marHiio (Mg-10% Li ta ZE10,), a Takoxx
BIUJIMBY HAaIpPsIMKY Nomaposoro 3D ApyKy Ha BIACTUBOCTI HAJPYKOBAHUX 3 METaJIEBUX IIOPOLIKIB 3pa3KiB

>KapOMILIHOTO CyNEPCIIaBy 3 TPAaHELIEHTPOBAHOIO CTPYKTYpolo Inconel 718 (IN718), sikuit mUpoKo



BHMKOPHCTOBYETLCS B S1IEPHUX PEAKTOPAX, aBiallilHMX IBUTYHAX Ta iHIINX BUCOKOTEMIEPATYPHUX MPUCTPOSIX,
3aBISIKY IX BUCOKIlM MiLIHOCTi, OIIOPY [1OB3Yy4OCTi ¥ 06poMy oropy Kopoaii.llpakTnyHe 3Ha4YeHHSI OTPUMaHUX
PEe3yJIbTATIB JOCIiIKEHHS: Pe3yIbTaT 3 BUSHAYEHHS XapaKTE€PUCTUK MOHOKPHUCTAJIIB 3a JAHUMU BUMIpy
Bi[INOBIZIHMX BIaCTUBOCTEN y NojikpucTani Mg-5 % Li MOXyTb 6yTH 3aCTOCOBaHi [17151 BU3BHAYE€HHS XapaKTEPUCTUK
MOHOKPUCTAJIIB IHIINX r€KCAaroHaJbHUX MaTePiasliB 3a BIINOBIGHUMY €KCIIEPUMEHTAJIbBHUMU TAaHUMU
MOJIIKPUCTAJIIB, OCKiJIbKM OTPUMaHHSI MOHOKPHUCTAJIIB, JOCTATHIX JjIS1 BUMIPY BiANOBIIHUX BJIACTUBOCTEMN, 4ACTO €
CKJIa[IHOIO NTP06JIeMOI0. 3HalieHi 3aKOHOMIPHOCTI (POPMYBaHHS TEKCTYPHU Ta 3MiH IapaMeTPiB [OIIKOIKyBaHOCTI
TUTAHOBUX JIMCTIB MiCJIS iX BUIIPSIMJIEHHS 34 JJOIIOMOTOK0 3HAaKO3MiHHOTO BUTMHY MOXKYTb OyTY 3aCTOCOBaHI IJ1s1
KOPETYBaHHS TEXHOJIOTii OTPYMaHHS TUTAHOBOTO JIMCTOBOTO MPOKATY 3 ONTUMAaJIbBHUMU TEKCTYPHO-CTPYKTYPHUMU
XapaKTepUCTUKaMU. Pe3dysibTaTy OOCIiIKeHb CIJIaBy MarHiio mapku ZE10 MoXXyTb 6yTU BUKOPUCTAHI AJ1s1
PO3pO06IEHHS TEXHOJIOTIi OTPUMaHHS TOHKUX JINCTIB CIIJIaBiB MarHilo 3 IUHKOM, LIUPKOHIEM i oIaTKaMU
pizKiCHO3eMeJIbHUX METAJIB 3 MOJINIIEeHNMHU XapaKTepUCTUKaMU (POPMO3MIHM Ta MiHIMAJIbHOIO aHI30TPOIiE0
MEeXaHiYHUX xapaKTepucTuk. OnucaHi Bulle crnocobu OIiHKY Gi3MKO-MeXaHiYHUX BJIACTUBOCTEN MOMiKPUCTAIB 3
reKCaroHaJjIbHOIO CTPYKTYPOIO 33 JaHMMU TEKCTYPHUX NapameTpiB KepHca Ta BifNOBiZHUX XapaKTepUCTUK
MOHOKPHCTaJIiB MOXYTb OyTH BUKOPUCTAaHI Y TUX BUINAJKAX, KOJIM BUMID BJIACTUBOCTI y IEBHOMY HAIIPSIMKY
[IOJIIKPUCTAJIIYHOTO 3pa3Ka 3poOUTH BakKKO 260 HEMO>KJIMBO. Hanpukiaz, y HanpsIMKy HOpMaJii 1o [JIOMMHY TOHKUX
JIACTIB, abo MicJIsl BOJIOYiHHS IPOTY, @ TAKOXK I1iCJIsl TBUHTOBOI €KCTPY3ii 3pa3ka neprneHaukyspHo ii oci.
3aKOHOMIPHOCTI YTBOPEHHS TEKCTYPHU Ta ii HEOOHOPINHOCTI MicJIsl TBUHTOBOI €KCTPY3ii MOXXYTb OyTH BUKOPUCTaHI
17151 pO3POOKM HOBUX TEXHOJIOTH, SIKi JO3BOJIIIOTh CTBOPIOBATH B METAJIEBUX 3Pa3Kax ONTUMAJIbHY CTPYKTYPY, IO
CIIPOMO>KHA MOJINIINTY BJIaCTUBOCTI MaTepiajy 3a 6araTbMma napamerpamu. Bpaxosytoun, 1o crias BT1-0 pigko
3aCTOCOBYETBCS SIK KOHCTPYKLIMHUI MaTepias, NPaKTUYHOIO IEPCIEKTUBOIO NTOAAIBIINX IOCTII’KEHb € OLliHKa
(OpMyBaHHS TEKCTYPHU Ta BIACTUBOCTEN TUTAHOBUX CILIABIB aBiallilHO-KOCMIYHOrO nIpu3HayeHHs. Cepeq,
OCHOBHUX 3 HUX MOXXHA BUIIJIMTHU LIMPOKO 3aCTOCOBYBAHi 17151 BUTOTOBJIEHHS JIOIIATOK KOMIIpecopa ra3oTypoiHHUX
IBUTYHIB NBo(da3Hi Ta nceBno-asodasHi TutaHosi ciiasu BT3-1, BT6, BTS, BT25 ta inui. PeaynbraTy focaimKkeHHs
TEKCTYpPH Ta BJIaCTUBOCTEN cIlyIaBy Inconel 718 MO>XXyTb 6yTU BUKOPUCTAHI IPX OTPYMMAaHHI JeTajeil MeToIoM
CEJIEKTMBHOTO JIA3€PHOTO IJIABJIEHHS Y BillOBIIHUX HaNPsIMKax 3D-ApyKy 3 ONTHMaIbHUM KOMILJIEKCOM
BJIACTMBOCTE. PallioHasibHe BUKOPUCTaHHS KpUcTanorpadiyHoi TEKCTYpH Y IPOLieCi BUTOTOBJIEHHSI fieTajeil
METOJIOM CEJIEKTUBHOTO JIA3€PHOTO IJIaBJIEHHS Y BifINIOBIIHMX HaNpsMKax 3D-IpyKy NO3BOJIMTb OTPUMYBATH JeTali
3 ONTUMAJIbBHUM KOMILJIEKCOM BJIACTUBOCTEN. [IepCIIEKTUBHUM € OLIiHKAa KPUCTAIOrpadiyHOi TEKCTYPH Ta
MEXaHIYHUX BJIACTUBOCTEH y 3pa3Kax, BUPi3aHUX y HanpsiMKax X, X+45° ta Y 3 [JIaCTUHYU, BUTOTOBJIEHO] IIISIXOM
3D-gpyky y miomuHi XY, a TaKOX Ha 3pa3Kax, BUPi3aHUX Y BiAIOBIIHUX HAIIPSIMKaX i3 [IJIaCTUH, OTPUMAaHUX 32

IOIIOMOrom0 3D-IpyKy y miomuHax 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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