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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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1. O6rpyHTyBaHHS IPOEKTHO-TEXHOJIOTIYHUX ITapaMeTpPiB PO3IiIOBUX MITAMIIB UIJISIXOM IigBUIIEHHS MIJHICHUX Ta

SKOPCTKiICHUX XapaKTePUCTUK OCHOBHUX €JIEMEHTIB

2. Substantiation of project and technological parameters of shearing dies by improving of basic elements strength
and rigidity

Pedepar:

1. O6'eKT mOCHimKEeHb — ITAaMIIU AJ151 PO3[iJIOBUX OIlepariiil X0JI0JHOTrO JJUCTOBOrO MTaMITyBaHHA. MeTa po6oTH -
NiABUILEHHS eKCIlTyaTallifHUX BIaCTUBOCTEH Ta OO PYHTYBAHHSI [IPOEKTHO-TEXHOJIOTIYHUX I1apaMeTpiB OCHOBHUX
€JIEMEHTIB PO3[IiJIOBUX WITAMIIIB 7151 IMCTOBOTO IITaMITyBaHHSI HAa OCHOBI aHai3y ix Hanpy>keHo-1e(dopMOBaHOr0O
CTaHy 3 ypaxyBaHHSIM KOHTaKTHOI B3aemMozii. MeToau foCaiiKeHb - METOIU TEOPii 06POOKM MeTasliB TUCKOM, TEOPii
MIPY>KHOCTI, TeOPii BapiallilHMX HEPIBHOCTEMN, METO]], CKIHU€HHUX €JIEMEHTIB, PO3PaXyHKOBO-€KCIIEPUMEHTAIbHUN
METO/, BUBHAUYEHHS 3aKOHIB HABAHTAKEHHS €JIEMEHTIB ITaMIIOBOI'O OCHAILIEHHS, HA OCHOBI BUKOPUCTaHHS
YyTJIUBUX 0 TUCKY IJIIBOK, TEOPisi TPUBUMIPHOTO F€OMETPUYHOTO N1apaMETPUYHOIO TBEPAOTIIBHOTO i
IIOBEPXHEBOT0 MOJIeII0BaHH:. TeopeTUyHi i NpaKTU4Hi pe3yJbTaTy — OGIPYHTOBAHO OCHOBHI IapaMeTpu Npu

IIPOEKTYBaHHI IITAMIIIB i3 3a06e3reyeHHSIM HeOOXiTHOI TOUHOCTI Ta MIIJHOCTi ITpY BUKOHAHHI TEXHOJIOTTYHUX



oneparlii i3 BUTOTOBJIEHHS LITAMIIOBAHMX JI€Tajllell TPAHCIIOPTHUX 3aCO0iB CHleliabHOrO IPU3HAYEHHS;
PO3pO6JIEHO CrelianizoBaHui IPOrPaMHO-MO/I€JIbHII KOMILJIEKC, SIKMI 3a0e31e4ye MPOEKTYBAIbHUKY MOKJIMBICTD
3[ifICHIOBATY YTOYHEHNUI aHasli3 Hallpy>keHO-1e(POPMOBAHOI0 CTaHy €JIEMEHTIB IITAMIIiB Ha 3aKJIIOYHUX eTarax
IIPOEKTHUX PO3p060K. HOBU3HA - HA OCHOBi TEOPETUYHUX AOCJIiIPKEHb BUBHAYEHO XapaKTEePHi 0COOINBOCTI
HaIpyXeHO-Ae()OPMOBAHOIO CTaHy €JIEMEHTIB IITAMIIOBOTO OCHALIEHHS 3 YPAXyBaHHSM MHOXMHHOI KOHTaKTHOI
B3a€eMO/Iii, 110 TOJISTaloTh y JIOKasi3alii HarpykeHb Ha nepudepii obacTi ix KOHTaKTHOI B3aeMogii, i Ha 11iil OCHOBI
YCTaHOBJIEH] iX 3aJ1€JKHOCTI Bif IPOEKTHO-TEXHOJIOTIYHUX NIapaMeTPiB LITAMIIiB; BCTAHOBJIEHA [TPABOMIPHICTD
KBa3iCTaTUYHOI IIOCTAHOBKM 337ja4i; yTOYHEHO HANPY>KEHUH CTaH, SIKUH peasli3yeTbcs npu ¢ikcallii HapsIMHAX
KOJIOHOK i BTYJIOK y 6a30BUX IIJIMTAaX E€PEHAJIAroIKyBaHUX LITAMIIIB 3a JJOIIOMOT'OI0 MOJIIMEPHUX KOMIIAyHIiB Y
TOHKUX 3'€JHYBaJIbHUX IIapax, 10 YTBOPIOETHCS NPHU Jii eKCIIIyaTaliiHUX HABAHTaKEHb, SIKUI Ma€ CKJIaJHUN, a He
OJHOPiOHUI, XapaKTep 3 Pi3KMMU IpalieHTaMy Halpy>KeHb 3a TOBUIMHOW. BIIpOBa/IKe€HHS — pO3p0O06JIEHO
IIPOrpaMHO-MOJI€JIbHI KOMILIIEKCH, HAa OCHOBI Pe3yJIbTaTiB SIKUX OOIPYHTOBAHO PEKOMEHALii, sIKi MOCIy>K1In
OCHOBOIO JJIS1 IPOEKTYBaHHS PO3[IiJIOBUX MITAMIIIB XOJIOJHOJIMCTOBOTO ITAMITYBaHHS], IPUMHSTI 1O BIPOBAKEHHS

y BUpOOHULTBO. O6J1aCTh 3aCTOCYBaHHS - 0OpOOKa METaJliB TUCKOM, TOYHE JINCTOBE LITAMITyBaHHS.

2. Object of research - shearing dies for the cold sheet-metal stamping. Purpose of the work - improvement of
operational properties and substantiation the design and technological parameters of dies tooling elements for the
cold sheet-metal stamping based on the analysis of their stress-strain state and taking into account the contact
interaction. Research Methods - methods of metalworking theory, elasticity theory, variational inequality theory,
finite element method, computational and experimental method for determining the loading laws of die tooling
elements based on the use of pressure-sensitive films, theory of three dimensional geometric parametric solid
state and surface modeling. Theoretical and practical results - the main parameters in the stamps design with the
required accuracy and strength during the technological operations in the manufacture of special purpose
vehicle’s details are substantiated. The developed specialized program-model complex provides the designer with
the ability to implement a refined analysis of the stress-strain state of dies tooling elements at the final design
stages. Novelty - the characteristic features of the stress-strain state of dies tooling elements with the multiple
contact interaction between elements are defined due to theoretical development. Refined dependencies for
components of stress-strain state of the shearing dies elements on the design and technological parameters were
established. It became possible to quasistatize the problem of determining the stress-strain state of dies tooling
elements. For the first time it was established that a complex stress state with sharp stress gradients was realized
under fixing a guide pin and a hollow bar in the base plates of re-adjustable dies. The fixation was made by means
of polymer compounds in thin interlayer’s, which were formed by the action of operating loads. Implementation -
developed software and model complexes which were used for forming the recommendations served as aground
for designing dies embedded by some of the plants. Scope - metal forming, precise sheet-metal stamping.
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