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1. CTpyKTypa i MexaHi4Hi BIaCTUBOCTI MiJli ITiCJIs1 TBUHTOBOI €KCTPY3ii, TEPMIYHOrO Ta fe(opMaLiiHOro BILJIMBIB

2. Structure and mechanical properties of copper after twist extrusion, thermal and deformation influences

Pedepar:

1. Inceprariiio pUCBsIYEHO JOCiIKEHHIO 3aKOHOMipHOCTEe! (POpMyBaHHS CyOMIKPOKPUCTAIYHOI CTPYKTYPH i
MEXaHIYHUX BJIACTUBOCTEN MiJli IpU IBUHTOBIN €KCTPY3ii, BUBYEHHIO BIUIMBY TEPMiUHOI Ta AedopMaLiiHoi [ii Ha
CTPYKTYpPY i MEXaHi4Hi BJIaCTUBOCTI Mifli. JIOC/iIPKEHHSI CTPYKTYPH i BIaCTUBOCTEN Mifli, 4€(OPMOBAaHOI TBUHTOBUI
€KCTpYy3i€lo, 30i1ICHIOBANN 3 BUKOPUCTAHHSIM METOZIB ONITUYHOI MiKpPOCKOIIii, pEHTT€HOCTPYKTYPHOIO aHaJIi3y, 110
IIPOCBiYYe€ i paCTPOBOI €JIEKTPOHHOI MIKPOCKOIIii, BUMipIOBaHHS MiKPOTBEPIOCTI, LIIJILHOCTI i MEXaHIYHUX
ByacTuBOCTe. [1okazaHo, 110 3MiHa CTPYKTYPU Mifi pu 36inbIIeHHi cTyneHs gedopMaliii BifdyBaeThCs 32 paxyHOK
OJHOYACHOTO PO3BUTKY BHYTPITHbO3EPEHHOTO NNCIOKALIMHOTO KOB3aHHS i AMHAMIYHOI pekpucTasisauii. Lle
IIPU3BOJUTH 10 IiBUILIIEHHS LIiJIbHOCTI JYCIOKaLii i pparmeHTallii 3epeH CTPYKTypU Ha NIOYAaTKOBUX eTarax
nedopmauii, a Ha 6iiblI Mi3HIX cTamisx gedopmatii - 70 36iIbLIIEHHS KiJIbKOCTi BUCOKOKYTOBUX MEX IIpU
36epe>KeHHI cepeHbOrO PO3Mipy CTPYKTYPHUX €JIEMEHTIB Ha IOCTiIIHOMY PiBHi. BcTaHOBIIEHO, 1[0 (POPMYBaHHS

OJJHOYACHO BMCOKHMX 3HAYE€Hb MIIIHICHUX i JIACTUYHHUX BJIACTUBOCTEN Mifli Ha MOYATKOBUX eTarax rBUHTOBOI



€KCTPy3il i 30epe>KeHHs [UX BEJIMYMH NIPY MOAAJbIIOMY 30ibIIE€HHI CTyNEeHs nedopMallii MOB'SI3aHO 3 HASIBHICTIO B
CTPYKTYypi GparMeHTOBaHUX APiOHUX 3€peH i IMHAMIYHO peKpUCTaJi30BaHUX 3epeH. BcTaHOBIIEHO, 1O Mif Aieo

IIPUKJIAJ€HUX Halpy>KeHb TP NPOKATLi Mifi, 1edpopMoBaHOi TBUHTOBOIO €KCTPY3i€l0, 3MiHa Ae(EeKTHOI CTPYKTypU
Marepiainy e 3a MexaHi3MOM BHYTPilIHbO3€PEHHOTO JUCIOKALiTHOTO KOB3aHHS, SIKE IPUBOJUTD 10 OJAJIbIIOrO

HaKOIWYEeHHS NUCJIOKaLii, pparmMeHTanii 3epeH Ta 36i/bleHHs MilJHICHUX BJIaCTUBOCTEI.

2. The thesis is devoted to the study of principles of formation of submicrocrystalline structure and mechanical
properties of copper for the twist extrusion, to study the influence of thermal and deformation effects on the
structure and mechanical properties of copper. Copper deformed by twist extrusion were investigated by optical
microscope, transmission and scanning electron microscope, X-ray diffractin, measurement of microhardness and
density methods. It is shown that a change in the structure of copper with increasing degree of deformation is due
to simultaneous development of intragranular dislocation slip and dynamic recrystallization. The result is an
increase in the dislocation density and the fragmentation of the grain structure at the initial stages of deformation,
and an increase in the number of high-angle boundaries with maintaining average size of structural elements at a
constant level in the later stages of deformation. It is established that the formation of high values of both strength
and plastic properties of copper at the early stages of twist extrusion and maintaining of these values with further
increase in the degree of deformation due to presence of small grains and dynamically recrystallized grains in the
structure. It is established that under the action of applied stress in the course of rolling of copper deformed by
twist extrusion the change of the defect structure of the material is on the intragranular dislocation slip resulting
in further accumulation of dislocations, grain fragmentation and increase in the strength properties.
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