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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 55.16.24.13

Tema gucepranii:
1. PO3BUTOK TEOPIi 11 yIIOCKOHAJIEHHS TEXHOJIOTI piBHOKaHAJIbHOTO KyTOBOTO [IPECYBAHHA MiIHUX 1 aJIIOMiHI€BUX

3aroToBOK.

2. Theory developing and technology improving for the equal-channel angular pressing of copper and aluminum
billets.

Pedepar:

1. O6'ext pocnipxeHHs. [Iponecy piBHOKaHAJIbHOTO KyTOBOTO IIPECYBAHHS, Y TOMY UMCJIi KyTOBOTO
rizporpecyBaHHs i1 OABIITHOrO piBHOKaHAJIbHOTO 6IYHOTO IIpeCcyBaHHS. MeToo pobOTU € PO3BUTOK TeOPii
PiBHOKaHAJIbHOTO KyTOBOT'O ITPECYBaHHSI [1J151 ypaxyBaHHS KOMIIJIEKCHOTO BIIMBY F€OMeTpii MaTpulli, 3MillHEHHS
Marepiany i yMOB T€PTs Ha IapaMeTpH IIPOLECY, & TAKOX yIOCKOHAJIEHHS TEXHOJIOTii BUTOTOBJIEHHS
CyOMiKpOKPUCTaJIIYHUX MiIHUX I QJIIOMiHi€BUX MIPYTKiB MIJIIXOM KOMOiHOBAaHOTO 3aCTOCYBaHHS KYTOBOTO i
IIPSIMOTO TiApOIpeCcyBaHHs 3aMiCTb TPaAULiliHOTO CII0COOY PiBHOKAHAJIIBHOTO KyTOBOTI'O ITpecyBaHHs. MeTogu
IOCTiIKeHHs. AHasi3 IpoleciB iIHTeHCUBHOI MJIACTUYHOI AedopMallii BAKOHAHUI 3 ypaxyBaHHSIM OCHOBHUX
TI0JIO>KE€Hb TeOopii 06POOKU MeTasliB TUCKOM, BUKOPUCTaHi METOM 6allaHCy MOTYKHOCTEH, BEPXHbOI OL[iHKU i

KOMIT'IOTEPHOTI'O MOJIEJIIOBaHHS (METOJ, KiHIIeBUX eJleMeHTiB). ExcriepumeHTasbHi [OCiIKeHHs IPOLeCiB



[IJIACTUYHOTO AedopMyBaHHS BUKOHAHI B JIabOPaTOPHUX YMOBAax 3 BUKOPHUCTAHHIM €KCIIEPUMEHTAaJIbHUX [IPUCTPOIB
Ha yHiBepCaJbHUX Ipecax. [lapaMeTpu NpoLeciB peeCcTpOBaHi 3 BUKOPUCTAHHSAM METOLIB TeH30MeTpii. CTPYKTYpHi
IOCJII>KEHHS] BUKOHAHI 3 BUKOPUCTAHHSIM METOJIB OIITUYHOI 11 €JIEKTPOHHOI MiKpOCKoOIIii. MexaHi4Hi BJ1IaCTUBOCTI
BM3HauY€HiI METO/JaM1 BUMIPIOBAaHHS TBEPIOCTI i1 MIKPOTBEP/OCTI, iCHUTaMU Ha PO3TATHEHHS I ocamykeHHs. [y
MOJeJIIOBaHHS NIPOLeCiB 06POOKY METasIiB TUCKOM i CTAaTUCTUYHOI 06POOKY €KCIIEPUMEHTAIbHUX JTaHNUX
BukopucrtaHa [IEOM. PesynbraTu. Ha 6a3i KOMIIJIEKCHOTO YpaxXyBaHHsI BIUIMBY reOMeTpii MaTpulli, 3MilTHEHHSI
Marepiany i1 yMOB T€PTS OLEP>KaJIO PO3BUTOK YSIBJIEHHS [P0 BEPXHIO OLIiHKY THCKiB PiBHOKaHAJIbHOTO KyTOBOTO
[IpeCyBaHHS 3aTOTOBOK Y€pe3 MAaTPULi i3 3aKPYIJIEHUM 30BHIIIHIM KyTOM i 6€3 3aKpyTJIeHHS. YCTaHOBJIEH] OCHOBHI
II0JIOKEHHS MeXaHi3My BIUIMBY KyTa [IepeTHUHY KaHaJIiB i GakTopy TepTs P piBHOKAHAJIbHOMY KyTOBOMY
IIpecyBaHHi 3 yTBOPEHHSIM 3aCTiHOI 30HU Ha PO3IIOiJ MBUIKOCTEN Nedopmaliiil 3aroToBOK i3 iieanbHO

MJIACTUYHOTO ¥ MaTepiany, 1o 3MillHIOEThCSL.

2. The objects of research are processes of equal-channel angular pressing, including the angular hydropressing
and double equal-channel side pressing. The goal of research is to develop the theory of equal-channel angular
pressing, accounting the complex influence of the die geometry, the strain hardening, friction conditions on
process parameters booth with improving of submicrocrystalline copper and aluminum rods manufacturing
technology using the combined application of angular and direct hydropressing instead of traditional ECAP
method. Methods of research. The analysis of intensive plastic deformation processes was made in accordance
with main provisions of the metals processing by pressure theory. The methods of power balance, the upper
assessment and computer simulation (finite element method) was used. Experimental investigations of the
processes of plastic deformation were performed in laboratory conditions with the use of experimental devices on
universal presses. Parameters of process were recorded using the methods of strain-gauging (tensometria). The
investigations of structure were performed using the methods of optical and electron microscopy. The mechanical
properties were defined using methods of hardness and microhardness measurement, and tests for stretching and
draught. For techniques of processing metals by pressure modeling and statistical examination of experimental
data the PC was used. Results. The development of upper bound solution concept for equal channel angular
pressing pressures with die rounded outer corner and without the same was found that is based on complex
accounting for the die geometry, the materials strain-hardening and the friction condition effects. The procedure
of the die geometry and the friction factor influence on strain rates distribution of perfectly plastic and strain-
hardened materials was discovered.
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