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Pedepar:

1. Inceprarnis cupsiMoBaHa Ha PO3B’sI3aHHS BAKJIMBOI HAYKOBO-TEXHIUHOI 1P0O6JIEMU PO3BUTKY HAYKOBHX OCHOB i
TEXHOJIOTi!l BUPOOHMIITBA TYTOIJIaBKMX Ta KOMIIO3ULIMHNAX MaTepiasiB. Y poO6OTi OTPMMAaHO aHAJIiTUYHE PillleHHS IO
II0 PEOJIOTIYHOI MO/Ieli MapajIeIbHOTO 3'€IHAHHS KOPCTKO-TIJIACTUYHOTO €JIEMEHTA (ApiT) i e1eMeHTy 3
MOCJIiOBHUM 3'€JTHAaHHSM B'SI3KOTO i IIJIACTUYHOIO €JIEMEHTIB LIJISIXOM PO3B'sI3aHHS PiBHSIHb PiBHOBAry,
IIJIACTUYHOCTI i KOHTAKTHOTO TEPTS Y 30Hi PO37ily MaTepiasiB M'sIKOi 000JIOHKY 1 TYyroIJIaBKOTO APOTY i piBHSHb
TENna000MiHy. EKCIIepMMEHTaIbHO Ta TPU MaTEMAaTUYHOMY MOJIEJIIOBAaHHI JOBE/IEHO, IO B YMOBAX BOJIOYiHHS 3

HarpiBoM JPOTY y M'sIKill 060JIOHI]i BUHUKAIOTh HAIMipHI HAaIIPYy>)KEHHS MaTepiany y M'Kill 000JIOHIIi Ta TUCK Ha



marepias ApOTY, 3aTHi IOBHICTIO PO3’€JHATH /IBi TOBEPXHI BOJIOKU Ta IPOTY, BEIMYMHA TUCKY CyTTEBO 3aJI€KUTh
Bif] KyTa KOHYCHOCTI BXiJJHOI YaCTMHY BOJIOKU Ta Ma€ MaKCUMYM Y BUXiZHill 4aCTHHI. METOIOM CKiHYE€HUX
esnieMeHTiB B cucteMi Ansys AUTODYN npoBezieHO MOZEJIIOBaHHS IIPOLIECy rapsyoro BOJIOYiHHS radHilo B M'sKiil -
MiJHill 000JIOHL, IPU SIKOMY PO3I0in AedopMallill BUTJISa€ HACTYITHUM YNHOM: MATTEBA MEKA IIJIMHHOCTI Mifii
Jocsirae MexXi INIMHHOCTI radHilo i BinoyBaeTbcs cIliibHA Aedopmallis KOMIO3ULIHOro MaTepiany 3 yTBOPEHHSIM
METaJIypriiHOro0 KOHTAKTy MK KOMIIOHEHTaMU, [0 LJbOT0O MOMEHTY M’sika 060JIOHKA BUCTYIIA€ B POJIi MAaCTUJILHOTO
mapy Po3po6seHo KOMIIJIEKC TEXHOJIOTIH Ta TEXHOJIOTIYHOTO 00J1alHaHHSI [1711 BUTOTOBJIEHHS BOJIb()PaMOBOro Ta
KOMITO3ULiITHOTO POTY, TEXHOJIOTiI0 BUPOOHMIITBA €JIeKTPOIiB I1J1a3MOTPOHIB. PO3p06iieHa, eKCIIepPUMEHTaNbHO
OOrpyHTOBaHa i peasizoBaHa B IPOMUCIIOBOCTI TEXHOJIOTIYHA CXeMa BUPOOHUIITBA MOJIiOIEHOBOTO IPOTY,
OCHOBHMMU €TallaMH sIKOi € IIoNlepeyHO-TBUHTOBA [IPOKATKa IITabiKiB, BiOpalliflHe BOJIOYiHHS 3 iIHAYKLiAHUM
HarpiBoM JPOTSHMX 3arOTiBeJIb i XOJIOJHE BOJIOYiHHA IPOTY 3 TiIpOoAMHAMIYHUM BBEIEHHIM MacTUIA i
HaKJIaIeHHSIM Ha iHCTpyYMEHT Bibpallii B IepexifHux eTanax npouecy. Po3pobieHi epeKTUBHMI HEPYIHHIBHUI METOZ
i mpuyaz, A1 OLiHKY T€XHOJIOTIYHUX BJIACTUBOCTEN JPOTSHUX 3arOTiBeJsib AiaMeTpoM Oisibiie 3 MM 3aJIe5KHO Bif,
3HAUYEHHS MO/IYJIsl IPY>KHOCTI. 3anporoHOBaHa Kiacugikallisl 3aroTiBesib 32 3HaUE€HHSIM MO/YJISI IPY>KHOCTI 17151
OTPMMAaHHS KiHLeBOi NpoAyKii B pi3HMX Aiana3oHax JiaMmeTpiB Ipu MiHiMi3alii BUpoOHUYMX BUTpAT. BuBueHui
BILJIUB TEXHOJIOTIYHUX CXeM 0OpOOKM Ha POPMYBaHHS CTPYKTYypU BaroBoro ApoTy. OTpuMaHi 3aj1eKHOCTi 3MiHU
KiJIbKICHOTO I1apameTpa OLiHKY CTPYKTypU — MOHOKpUCTasbHOCTI L/W Bif 3aranbHoi Mipu gedopmarii
BOJIOYiHHSIM. BCTaHOBJIEHO, 110 3aCTOCYBaHHS iHTEHCUBHUX TEXHOJIOTiY TPECYBaHHS i BOJIOUiHHS, IOYMHAIOYY BXKE 3

KoediuienTa BuTAry Bif mrabika 17,5-23,8 no3Bossie gocsartu 3HaveHs L/W > 10.

2. The thesis is aimed at solving an important scientific and technical problem of scientific bases and technologies
development for production of refractory and composite materials. An analytical solution to the parallel
connection rheological model of a rigid-plastic element (wire) and an element with a series connection from
viscous and plastic elements by solving the equations of equilibrium, plasticity and contact friction in the materials
separation zone between soft shell and refractory wire and heat exchange equations. Experiments and
mathematical modeling have shown that under conditions of drawing with heated wire in a soft shell there are
excessive stresses of the material in the soft shell and pressure on the wire material, which can completely
separate the two surfaces of the die and wire. The pressure value significantly depends on the taper angle of the
inlet part of the drag and has a maximum in the outlet part. Finite element method in the Ansys AUTODYN system
simulates the hafnium hot drawing process of in a soft - copper shell, in which the deformations distribution is as
follows: the instantaneous copper yield strength reaches the yield hafnium strength and co-deformation of the
composite material with metallurgical contact between components by this time the soft shell acts as a lubricating
layer A set of technologies and technological equipment for the tungsten and composite wire production,
technology for the production the plasmatron electrodes has been developed. The molybdenum wire production
technological scheme was developed, experimentally substantiated and realized in the industry. Its main stages are
billets cross-screw rolling, vibration drawing with wire blanks induction heating and wire cold drawing with oil
hydrodynamic introduction and vibration application to the tool during the process transitional stages. An
effective non-destructive method and a device for evaluating the wire billets technological properties with a
diameter more than 3 mm depending on the value of the elasticity modulus have been developed. The blanks
classification according to the elasticity modulus value to obtain the final product in different diameters ranges
while minimizing production costs. The processing technological schemes influence on structure formation the
weight wire is studied. The change dependences in the quantitative parameter of the structure estimation - L/W
single crystal on the total deformation degree by drawing are obtained. It is established that the use of intensive
technologies for pressing and drawing, starting from the coefficient of extraction from the billet 17,5-23,8 allows to
achieve L/W >10.
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