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V. BimomocTi npo guceprauiio
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1. BoOCKOHAaJIEHHS METOAIB PO3PAXYHKY i IPOEKTYBAaHHS [IPOL,ECY TBUHTOBOI €KCTPY3il

2. Perfection of the calculation and design methods for twist extrusion process

Pedepar:

1. O6'eKTOM [OCHITIKEHHS € TIPOLleC iIHTEHCUBHOI IJ1acTUYHOI gedopmatii - reunTosa ekctpysis (['E). MeTta
IOCJIIPKEHHS! - BOCKOHAJIEHHS METOIiB PO3PaxyHKYy i npoektyBaHHs ['E g4 nigsuieHHs: e(peKTUBHOCTI IPOLECy i
MOJINIIEHHS] MEeXaHIYHUX BJIACTUBOCTEN 00POOJIIOBAHMX 3aTOTOBOK HA OCHOBI JOCIIiIIKEHHS HaIlpy>KeHO-
IepOopMOBaHOTrO CTaHy MaTepiajy i po3BUTKY MoJieJli IpoLieciB GOpMyBaHHS CTPYKTYpHU Ta BIACTUBOCTEN MeTaJliB
npu I'E. BusBiieHi akTUBHI JilsiHKY IOBEPXHI KOHTAKTY 3aroToBKY 3 Matpuleto npu I'E. [TokazaHo, 110 nepeTikaHHs
METaJy B Me>Kax IONEPEYHOro Nepepisy 3ar0TOBKU MOXKE OYTH OINMCaHe MePETBOPEHHSIM [IPOCTOrO 3CYBY i3

O HOYAaCHUM IIOBOPOTOM, IIPONOPLITHMM KyTY 3CyBY. Ha 11ill OCHOBi BJOCKOHAJIEHO €KCIIEPUMEHTAIbHO-
PO3paxyHKOBU METO/, 3aBMSKU YOMY BiH CTaB IIPUAATHUM IIpU NIpoeKkTyBaHHi ['E. PO3BMHYTO MOz€JIb IPOLIECIB
(opMyBaHHS CTPYKTYpPH i B1acTUBOCTeN Marepiany nipu I'E. BjockoHasieHO MeTOM IPOEKTYBAaHHS NIPOLECY LJISIXOM
3aCTOCYBaHHS 00'€KTHO-OPi€EHTOBAHOTO MiX04y Ta pO3p0o0JIeHO 4 IPOEKTHi onepauii. Peayiprat po60T

BHMKOPHCTAHO IIPU pO3pOo0O1Lli TEXHOJIOTIYHOI CXeMHU BUTOTOBJIEHHS TUTAHOBOTO JIPOTY i3 3acTocyBaHHsIM ['E, Ta nis



OOIPYHTYBaHHS 3MEHIIEHHS BUCOTY I'BUHTOBOI AiJITHKN MATPULb, IPU3HAYEHUX 1711 06POOKY BTOPUHHUX
anmoMiHieBux criiaBiB. Cpepa BUKOPUCTaHHS pe3ysbTaTiB PO60TU - IPOEKTYyBaHHS AedopmalliitHoi 06pooKu
MetasiB MetomoM I'E 11715 moganbuioro BUTOTOBJIEHHS 3 HUX JleTajeil BiloBiiaJbHOro NpU3HauYeHHs 11

MiKpOCJ'[eKTpOHI/IKI/I, MaHJVIHO6y,ILYBaHHﬂ Ta MEOUWLIVIHU.

2. The object of research is a process of severe plastic deformation - twist extrusion (TE). The purpose of research
is the calculation and design methods perfection for the TE efficiency increasing and the mechanical properties of
billets improvement on the basis of the stress-strain state research and the metal structure and properties
formation model development. The active areas of a die contact surface with a billet were revealed for TE. It was
shown that metal flow within the limits of a billet cross-section can be described by simple shear conversion
combined with simultaneous rotation, proportional to the shear corner. On this basis the experimentally-
calculation method was perfected and became suitable for the TE design. The model of materials structure and
properties formation under TE was devel-oped. The method of design process was perfected by application of the
object-oriented approach, and 4 design operations were developed. The results of the thesis were used for
development of the technological chain for ti-tanium wire production with TE application and for validation of dies
twist channel height reduction for secondary aluminium alloys treatment. Field of application the results of work is
the design metals deformation treatment by TE method for further manufacturing of high-duty details for the
microelectronics, machine building and medicine.
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