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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BrockoHasneHHs poLeciB JI0KaJIbHOTO Ae(OpMyBaHHS JMCTOBUX 3arOTOBOK 3aCO0aMU MEXaTPOHHUX IIPUBO/IIB 3

ITPOTHO3YBAHHAM TE€XHOJIOTiYHUX BiJ_IMOB Ta CHa,I[KOBOCTi

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Improvement of sheet blanks local deformation processes by means of mechatronic actuators with forecasting
technological failures and heredity

Pedepat yKpaiHCBKOIO:

O6'eKT IOCIIPKEHHS - IpoL,ec GOPMYBaHHS OCECUMETPUYHUX J€Talell MEeTOAMU JIOKAIBbHOTO 1JIACTUYHOTO
nepopmyBaHHS. MeTa po60TH - 3a6€31e4eHHs SIKOCTi Ta HEOOXiIHOI reOMeTpUYHOI (POPMU OCECUMETPUYHUX
IeTasell 3 IMCTOBUX 3arOTOBOK, OTPUMAHUX METOAAMMU JIOKAJIbHOTO MJIACTUYHOTO AedOpMyBaHHS Ha 06J1alHAHHI 3
YIIK, Ha OCHOBI LOCIIiI>)KEHHS 3aKOHOMIPHOCTEN IIJIACTUYHOI TeYii MaTrepiay B 3aJI€>KHOCTI Bifj IapaMeTpiB
npouecy. Po3po61eHo TEOPETUYHI OCHOBY Ta METOJIMKY BUITPOOYBaHb JIMCTOBMX MaTepiasliB B yMOBAaxX PO3TATY,
CTHCKY, 3CYBY, @ TAKO>X METOAMKY BUIIPOOYBaHb B YMOBAaX JBOOCHOBOTO HAIIPY>KEHOT'O CTaHy. 3alIpOIIOHOBAHO
METOAMKY BU3HAYEHHS [1apaMETPIiB KPUBUX 3MIIJHEHHS JIMCTOBUX MaTepialiB, Aiarpam IaCTUYHOCTI Ta IOBEPXOHDb
rpaHUYHUX Aedopmalliil Ha OCHOBI HAUIIPOCTIIMX BUIIPOOYBaHb i pO3paxyHKOBUX MeTOiB. Po3pobsieHo Kpurepiit
IIJIACTUYHOI BTPATU CTiKOCTI JINCTOBUX 3aTOTOBOK IIPY POTALiNHIN BUTDKLi. OTpMMaHO HAOJIVKEHN aHAITUMHUN
PO3B'130K KpaloBoi 3a/1a4i Teopii NIaCTUYHOCTI /111 BUBHAYEHHS HAIIPYKEHOTO CTaHy B ocepeky gedopmarii npu
BUTOTOBJIEHHI 0CECUMETPUYHUX JI€TaJIeH i3 TMCTOBUX 3arOTOBOK METOAOM POTAIiNHOI BUTSIKKU. P0o3pob6yieHo
METOJIUKY OLiHKHU Ae(OpMOBaHOCTI MaTepialy JIMCTOBUX 3arOTOBOK B 3aJI€XKHOCTI Bif] TapaMeTpiB MIPOLeCy
BUTSDKKU Ta PO3MipiB i reoMeTpii iHCTPyMEHTY, 1110 BUKOPUCTOBY€EThCS. [100y0BaHi Aiarpamu rpaHUYHUX
medopmanin nys crani 08kn ta amominiio A1, a TakoXK AiarpamMu CTIMKOCTI, SIKi OIIMCYIOTh 3aJI€KHICTh CTiMKOCTi
MJIACTUYHOTO POPMO3MiHEHHS JINCTOBUX 3arOTOBOK Bijl CHiBBiAHOIIEHHS IOJIOBHUX JIOrapuPMidyHUX nedopmariiii.
Po3p0o6s1€HO METOAUKY BUKOPUCTAHHS OTPUMAHUX JjiarpaM CTiMKOCTi Jj1s1 OLiHKY IMOBIPHOCTI BTPaTH CTilIKOCTi
JINCTOBOIO 3aTOTOBKOIO [IPY POTaLiiHil BUTSIKLi. PO3p0671€HO YCTaHOBKY 3 MEXaHOTPOHHUM IIPUBOJOM JJIs1
06pOOKY AeTasi MeToIOM POTAIifHOI BUTSKKY. PO3paxoBaHO OCHOBHI ITapaMeTpy MEXaHOTPOHHOTO ITPUBO/IA Ta
OOI'PYHTOBAHO BUOIp arperaris /111 HbOro. Po3po6sieHO cucTeMy KEPYBaHHS MEXaHOTPOHHOIO IIPUBO/ia Ha 6a3i

BiJIbHOIIDOIPaMOBAHOTO KOHTPOJIEPA.

Pedepar aHIJIiHCBKOIO:

Research object - the process of forming axisymmetrical parts by the methods of local plastic deformation.
Research aim - ensuring quality and the required geometrical shape of axisymmetrical parts, made from sheet
blanks, obtained by the local plastic deformation methods using CNC equipment, on the basis of studying
regularities of the plastic material flow depending on the process parameters. Theoretical foundations and
methods of testing sheet materials under the conditions of tension, compression and shear as well as methods of
testing under two-axis stress state have been worked out. Methods are proposed for determining parameters of
the sheet material strengthening curves, of plasticity diagrams and limit deformation curves on the basis of simple
tests and calculation methods. A criterion of plastic loss of sheet blank stability during rotational drawing has been
elaborated. An approximate analytical solution of the plasticity theory boundary problem has been obtained in
order to determine stress state in the deformation region in the process of manufacturing axisymmetrical parts,
made from sheet blanks, by the rotational drawing method. The procedure has been elaborated for estimating
deformability of the sheet blank material depending on the drawing process material as well as dimensions and
geometry of the tool being used. Limit deformation diagrams have been built for steel 08k and aluminum AJl1 as
well as stability diagrams that describe the dependence of the sheet blank plastic forming stability on the ratio of
main logarithmic deformations. A procedure has been developed for application of the obtained stability diagrams



for estimating the probability of stability loss by the sheet blank during rotational drawing process. Installation
with a mechatronic drive has been designed for processing parts by the rotational drawing method. Main
parameters of the mechatronic drive have been calculated and the choice of its components substantiated. The
mechatronic drive control system, based on a free-programmable controller, has been designed.
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