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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 55.16.19

Tema gucepranii:
1. YILOCKOHaJIeHHH IIponecy XO0J04HOI'O THYTTA MNPOKUX 3arOTOBOK i3 MasoMmJaCTUYHUX METaJIiB Ha OCHOBI

PO3BUTKY METO/IiB TEXHOJIOTIYHOI ME€XaHIKU

2. Improvement of the process of cold bending wide workpieces made from low-plasticity metals based on the
development of methods of technological mechanics

Pedepar:

1. O6'eKT BOCIIIPKEHHS - IPOLECU XOJIOAHOTO IIJIACTUYHOTO Ae(POpMyBaHHS MAJOIJIACTUYHUX METAJIIB; METOIO
PODOTH € yIOCKOHAJIEHHS IIPOLIECY XOJIOGHOTO FHYTTS MMPOKUX 3aTOTOBOK 3 MAJIONJIACTUYHUX METaJIiB 0110
palioHasbHOTO BUOOPY reOMETPUYHHUX [TapaMeTpiB BUPOOIB, 3a1106iraHHs ix pyiiHyBaHHIO IIif 4ac GOpMOYTBOPEHHS
Ta BU3HAUEHHS €HEPrOCUJIOBUX NTAPaMETPiB IIPOLIECY; METOLU AOCIiIKEHHS: TEOPETUYHE BUBYEHHS Ta aHAJI3
MEeXaHiKu npoleciB pOpMOYTBOPEHHS NPOQiIbOBAHUX E€Tasel; eKCIIepUMEHTabHi JOCTiI)KeHHS B 1a00paTOPHUX
YMOBaX i3 3aCTOCYBaHHSIM CY4aCHUX IIPUJIAIiB, CIIelialbHO PO3POOIEHNX IIPUCTPOIB Ta CTAaHAAPTHOTrO O0JIaJHAHHS;
€KCIIEpMMEHTaIbHO-PO3paxyHKoBi (Bu3HaueHHs1 HIIC i3 3acTOCyBaHHSIM KOMII'IOTEPHOTO MOJIE/II0BaHHS Ha 6asi
METOJly CKiHY€HUX €JIEMEHTIB); TECOPETUYHI Pe3yJIbTaTU: PO3POOJIEHO PErPECiiiHY MOAEb POLECy MNONEPEYHOrO
3THY IIMPOKUX TOBCTOJIMCTOBUX 3arOTOBOK, 5IKA JI03BOJIsIE BCTAHOBUTH 3aJI€KHICTh MaKCUMaIbHUX Iedopmaliin

BiJl FeOMETPUYHUX [TapaMeTPiB 3arOTOBKY; BIOCKOHAJIEHO I100YAOBY fiarpaM IJIACTUYHOCTI /1715 [IPOLECIB THYTTS 3



BUKOPUCTaHHSIM [1apaMeTpa, 1[0 BPaXOBY€E BIACTUBOCTI MaTepiasy; BUSHAUEHO €HEPTOCUIIOBI TapaMeTpy MPoLecy
THYTTS 32 JOIIOMOTOI0 METOJy €KBiBaJIEeHTHOI'O OLIiHIOBaHHS Ta [106YyI0BY BiATIOBITHUX perpeciiHux Mopesex;
3aIIPOINIOHOBAHO MPUHIWIIYA BU3HAYEHHS TEXHOJIOTIYHUX ITapaMETPiB IIPOLLECy IHYTTS MMUPOKUX 3aTOTOBOK B
IITAMIIAX, 0 3a0€3Me4yI0Th BiZICyTHICTb 6paKy Ta 3HIKEHHS Je(pOpMyBaJIbHUX 3yCUJb. [IpakTU4Hi pe3ybTaTi
I0JIATAIOTh Y PO3POOLIi pEKOMEH AL, SIKi 103BOJISIIOTh CIIPOTHO3yBATH PYMHYBaHHS TOBCTOJIMCTOBUX 3arOTOBOK B
YMOBax IJIOCKOTO IOIIEPEYHOrO 3TMHY Ha CTafil MPOEKTYBaHHS TEXHOJIOTIYHOrO MPOLECY, 10 Hala€ MOXKJIUBICTh
PO3paxoByBaTU FEOMETPUYHI IapaMeTpy 3aroTOBKY i3 BpaXyBaHHSIM BJIaCTMBOCTEl MaTepiaiy; po3pooui
peKoMeHaMil moyo 3abe3neyeHHs HalilHOTO IITaMITyBaHHS BUPOOiB i3 MaJIOIIJIACTUYHUX METAaJliB Z-TI0J1iGHOTO
npodisio; OTPUMaHHi 3a7IeXXKHOCTEH, SIKi JO3BOJISIIOTh BU3HAYATH 3YCUILIIS, HEOOXiAHI J71s1 ITaMITyBaHHS BUPOOiB zZ-
nosi6Horo npodisnio Ha OCHOBI KPUBOI Tedii MaTepianly Ta reOMETPUYHUX PO3MipiB 3arOTOBKY; PO3POOLLi
TEXHOJIOTIYHUX PillleHb, 10 JO3BOJISIIOTh 3MEHIIUTHU CUTY 1e(dOpMYyBaHHS Ha (POPMO3MIHIOBAJIBHUX OIEpallisX.
CryniHb BIPOBAJKEHHS - OCHOBHI pe3yJbTaT AucepTaliiiHoi po60oTu BpoBamkeHo Ha [IpAT "BinHubpKuit
nociinauii 3aBon" Ta TOB-Komnasii "Enit" (M. Binnuus). Cdepa (ranysb) BUKOPUCTaHHS - HiANPUEMCTBA, SKi

CIIeLiasli3yl0ThCs Ha IPOEKTYBaHHI Ta BUPOOHUITBI NPO(PiNIbOBAHUX JeTajei.

2. Research object - processes of cold plastic deformation of low-plasticity metals; goal of the work is
improvement of the cold bending process for broad workpieces from low-plasticity metals as to the rational
choice of the geometric parameters of products, prevention of their damage during forming and determination of
the process energy power parameters; research methods: theoretical study and analysis of the forming process
mechanics for profiled parts; experimental research in the laboratory conditions with the application of modern
facilities, specially - designed devices and standard equipment experimental calculations (determination of the
stress-strained state using computer modeling and, particularly, the finite element method); theoretical results:
regression model of the lateral bending process is developed for broad thick-sheet workpieces, which makes it
possible to establish the dependence of maximal deformation on the workpiece geometric parameters;
construction of plasticity diagrams for bending processes has been improved with the application of the parameter
taking into account the material properties; energy-power parameters of the bending process are determined
using the method of equivalent evaluation and construction of respective regression models; principles are
proposed for binding technological parameters of the process of bending broad workpieces in stamps, which
ensure absence of spoilage and reduction of deforming forces. Practical results include development of
recommendations that make it possible to predict damage of thick-sheet workpieces in the conditions of flat
lateral bending at the technological process design stage, which enables selection of the workpiece geometric
parameters taking into account properties of the material; elaboration of recommendations on ensuring reliable
stamping of z-shaped products from low-plasticity metals; obtaining dependencies that make it possible to
determince forces required for stamping z-shaped products on the basis of the material flow curve and the
workpiece geometric dimensions; development of technological solutions that allow to reduce deforming force
during forming operations. Implementation stage - main results of the theses are implemented at the following
enterprises: "Vinnytsia experimental plant"and company "Elite". Application field - enterprises specializing in
design and production of profiled parts.
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