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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

BHockoHasleHHsT TMpPOLECiB  JIOKaJbHOTO OedOpMyBaHHsSI JIMCTOBUX 3aroTOBOK 3acO00aMU MEXAaTPOHHUX IIPUBOMIB 3

MIPOTHO3YBAHHSAM TEXHOJIOTIYHUX BiZIMOB Ta CIIaJKOBOCTI

Ha3zBa po6oTH (aHrJI)

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

Pedepar (yxp)

O6'exT pociifkeHHs - npoluec GOpMYyBaHHS OCECUMETPUYHUX JleTajleil MeTOAaMH JIOKaJbHOIO IJIACTUYHOrO IedOopMYyBaHHA.
Meta po6otu - 3a6e3neyeHHs SIKOCTi Ta HEOOXimHOi reoMeTpruyHOi HGOPMU OCECHUMETPUYHUX NIeTajlell 3 JINCTOBUX 3arOTOBOK,
OTPUMMAaHUX METOJaMM JIOKAJbHOTO IIaCTUYHOro pJedopMyBaHHA Ha o6nagHanHi 3 YIIK, Ha OCHOBi ZJocCHigKeHHs
3aKOHOMIPHOCTEN IJIaCTUYHOI Tedil MaTepiasy B 3ayIeXKHOCTI Bif mapameTpiB mpouecy. Po3po6ieHO TeopeTWdHi OCHOBHM Ta
METOJMKY BUIIPOOYBaHb JIMCTOBUX MarepiayiB B yMOBax pO3TATYy, CTUCKY, 3CYBY, a TaKOX METOAMKY BUIIPOOyBaHb B YMOBax
IBOOCBHOBOI'O HAIIPY>KEHOI'O CTaHy. 3allpOIIOHOBAHO METOIMKY BU3HAYEHHS [IaPAMETPIB KPUBKX 3MiLJHEHHS JINCTOBUX MaTepialis,
Jiarpam IIaCTUYHOCTI Ta TIOBEPXOHb 'PAaHUYHUX JedopMaliiii Ha OCHOBI HAaUMPOCTIMMX BUITPOOYBAHDb i PO3PAXYHKOBUX METOIIB.
Po3po6seHo KpuTepill MIacTUYHOI BTPaTU CTiMKOCTi JIMCTOBMX 3arOTOBOK IIPU POTALiMHIN BUTSXKLi. OTpMMaHO HaGIM>KEHUN
aHaJITUYHMN PO3B'A30K KPaloBOi 3a7aui Teopii MJIaCTUYHOCTI [1J1s1 BU3HAYEHHS HANIPY>KEHOTO CTaHy B ocepenky nedopmalii npu
BUTOTOBJIEHHI OCECUMETPUYHHUX JETajlel i3 JUCTOBUX 3aTOTOBOK METOJOM POTALiHOI BUTSKKU. PO3POOJIEHO METOIOMKY OLIiHKU
Ie(pOpMOBAHOCTI MaTepiasly JIMCTOBUX 3arOTOBOK B 3aJIEKHOCTI Bijj MapaMeTpPiB MPOLECY BUTSDKKMA Ta PO3MipiB i reomerpii
iHCTpyMeHTy, 10 BUKOPUCTOBYeThes. [100ynoBaHi AiarpaMu rpaHUYHUX Jgedopmaniil g crani 08kn Ta amominilo Alll, a Takox
ZliarpamMu CTilIKOCTI, SIKi OMMCYIOTb 3aJI€KHICTb CTIMKOCTi MJIaCTUYHOTO (POPMO3MIiHEHHS JIMCTOBUX 3arOTOBOK Bifl CHiBBiAHOIIEHHS
TOJIOBHUX JlorapupmiuHux nedopmaiiil. Po3po6seHO METOAMKY BUKODHCTaHHS OTPUMAHHUX [iarpam CTIiKOCTi 4Ji1 OLIHKH
MMOBIpDHOCTI BTPaTH CTilKOCTi JIACTOBOIO 3arOTOBKOIO IIPM POTaliHil BUTSDKLI. PO3p0o6sI€HO YyCTAaHOBKY 3 MEXaHOTPOHHUM
MIPUBOJOM JJ1s1 0OPOOKM JieTajli METOJOM POTAaLifHOI BUTSKKU. PO3paxoBaHO OCHOBHI IMapaMeTPU MEXaHOTPOHHOTO MPUBOJA Ta
OOIPYHTOBAHO BHUOIp arperariB [jsi HbOTO. PO3p006JEHO CHUCTEMY KEPYyBaHHS MEXaHOTPOHHOIO IpUBoja Ha 6asi
BiJIbHOIIPOIPaMOBAaHOI'0 KOHTPOJIEPA.

Pedepar (aHrI)

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 08xm 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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