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Pedepar:

1. O6'eKTOM HOCHITKEHHS AUCepPTaLiliHOI poOOTH € IpoLeC TBUHTOBOrO IIpecyBaHHsl. JJucepraLiis npucBsIyeHa
PO3BUHEHHIO TeOpii i po3po61i TEXHOJIOTII FBUHTOBOIO ITPECyBaHHs TUTAaHY i Mifi. TeopeTuyHi fOCHiIKeHHs
€HEepProCUJIOBUX NAPAMETPIB i CTyIeHs HaKoNn4YeHoi fedopmallii BUKOHaHI BapiallilHUM METOAOM 3
BuKOopucTaHHIM EOM. EkciepumeHTaibHe AOCiIKEHHS TIACTUYHOI Tevii BAKOHAHO METOJO0M (Pi3MYHOTO
MOJIeJIIOBaHHS; eHeprOCUJIOBUX [lapaMeTpiB ~MeToZaMu TeH3oMeTpii. CTpyKTypu fnedopMOBaHUX MaTepiasiB
BHBYEHI METOZAMHU OINTUYHOI i €JIEKTPOHHOI MiKpOCKOIIii. MeXaHi4Hi BJIaCTUBOCTI BUBHAYEHI METOLOM BUMIpy
MIKpOTBEPIOCTI i y BUIPOOYBaHHSIX 3pa3KiB Ha pO3TAraHHs. HaykoBa HOBM3HA OJlepKaHUX PE3YJIbTATiB I10JIIrae B
TOMY, 110 BIIE€pILIE NTOKA3aHO, 1110 IpY FBUHTOBOMY IIPECYBAHHI MBUKICTb T€Yii MeTajly, B OCHOBHOMY, CKJIaJa€ThCs 3
IIBOX KOMIIOHEHTIB: IIepIIUH BiiTIOBiia€ TPAEKTOPIsIM, IO ONMCYIOTh MaTePiayibHi TOYKY, "BMOPOXKEHI" y
[IOTNIEPEYHUI IEpePi3, 0 PYXaeThCsl 10 TBUHTOBOMY KaHaJIli, APYTUi - pyxy MaTepiajlbHUX TOYOK BCEPeAUHI
KOHTYPY IIOIIEPEYHOr0 Mepepisy; BIeplIe BCTAHOBJIEH] CIiBBIIHOIIEHHS /111 BUSBHAYEHHS BEJIMYMHY i pO3NOAiNLy

HaKOIW4YeHOoi Marepiasiom aedopmaliii Ta eHeprocuIoOBUX apaMeTpiB MPoliecy, 0 BPaXx0oBYyIOTh 3a3Ha4€Hi BUllle



0CO6IMBOCTI Tevii MeTasly; BU3BHaY€Hi OCHOBHI Kepyloui IapaMeTpyU 'BUHTOBOTO MTPECYBaHHs1, BUBUEHUI XapaKTep
iXHBOrO BIJIUBY Ha [I0Ka3HUKU SIKOCTi 3aroTiBOK. [IpakTuyHe 3Ha4eHHS MaloTh po3pobiieHa nporpama gjst [IEOM
"Twist extrusion", sika 703B0oJIsIe PO3paxyBaTy OCHOBHI TapaMeTpU IIPOLieCy 'BUHTOBOIO IIPECYBaHHS; pO3pobJiieHe
TEXHOJIOTIYHE OCHAI[€HHS1, TEXHOJIOTisS TBUHTOBOTO IIPECYBAHHSI i OCHOBU TE€XHOJIOTi HAKOMMYEHHS BEJIMKUX
cryneHiB gedopmarii y 3aroriBkax miai mapok MO i M1i tutani mapku BT1-0; oTpumaHi 06'eMHi 3pa3ku migi i
TUTaHY 3 BUCOKUM KOMILJIEKCOM MEXaHIYHUX BJIaCTUBOCTE. Pe3ysnbTaTy i pekomeHaalii, o MicTsaTbcs B po6oTi,
BMKOPHCTaHi IIpU po3poobLi TexHosorii onep>kaHHsa Y3 turany mapku BT1-0, Y3 mini mapok MO i M1y orHTYVY i
HOou®TI HAH Vkpainu. OtrpumaHi 3pa3ku tutany BT1-0 nepepnani pisni 1abopatopii Ykpainn, Pocii Ta iHmux kpaiH.
2. The subject of these investigations is twist extrusion process. Thesis is devoted to theory developing and design
of twist extrusion technology for titanium and copper. Theoretical investigations of the energy-power parameters
and degree of accumulated strain are done by variational method using computer. The experimental investigations
of plastic flow done by physical modeling, energy-power parameters by strain measurement. Structure of the
deformed materials is investigated by both optical and electron microscopy. Mechanical properties is obtained by
microhardness measurement and in the elongations tests. It is shown in the work that during the twist extrusion
metals flow basically contains from two components. The first one satisfy to the trajectories which describe
particles "frozen" into cross-section moving along the twist channel. The second one corresponds to the moving of
the particles inside the cross-section. It is obtained relations for determination of value and distribution of
accumulatedstrain and energy-power parameters of the process. The relations taking into account the
peculiarities of metals flow. It is determined basic control parameters of the twist extrusion and investigated
character of their influence on the workpieces quality indexes. Practical using have designed software called
"Twist extrusion". The software allows calculate basic parameters of the twist extrusion. It is developed technology
tools, twist extrusion technology and basics of technology of high strain accumulation in workpieces from copper
M1 and MO and titanium VT1-0. It is obtained bulks of copper M1 and MO and titanium VT1-0 with high mechanical
properties. The results and recommendations of this work are used during designing technology of ultra-fine
grained structured Ti and Cu obtaining in DonPhTI and DonNTU. The obtained specimens of Ti and Cu are
transferred to the different institutes in Ukraine, Russia and other countries.
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