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1. YnockoHaneHHs yYHiBepcasbHO-30ipHUX [1IepeHaaroi )KyBaHUX LITaMIIB IIJISIXOM ONTHUMI3allii KOHCTPYKTUBHUX

napaMeTpiB KOMIIOHYBaHb B YMOBAaX MallMHOOY[iBHOIO BUDOOHNUIITBA

2. Improving universal modular readjustable stamps trough the optimization of design parameters arrangements in
machinery production

Pedepar:

1. O6'eKT BOCIIIKEHHS: PO3iJIOBi onlepallii IMCTOBOTO MITAMIIyBaHHS 3 BUKOPHUCTAHHSIM YHiBepCalbHO-30ipHUX
nepeHanaroXysanux mrammnis (Y3I1II). Meta gociiKeHHs: pO3IINPEHHS TEXHOJIOTTYHUX MOKIIMBOCTEN
VHiBEpCaIbHO-30ipHUX NI€PEHANIATO)KYBAHUX MITAMIIIB IJ151 PO3iJIOBUX OIEepaLliil IMCTOBOIO MITAMITyBaHHS
IJISIXOM ONTHUMi3allii KOHCTPYKTUBHUX IapaMeTpiB KOMIIOHYBaHb B yMOBax 6araTOHOMEHKJIATYPHOTO BUPOOHUIITBA.
Metonu nocnigkeHHs: TeopeThuyHe TOCIiIKEHHS CUIOBOI B3a€MOJii KOHCTPYKTUBHUX e€jieMeHTiB Y3IIII BUKOHaHO
i3 3acTocyBaHHAM BapiallilHOrO METOAY CKIHYEHHUX €JIEMEHTIB. EKCIIeprMeHTallbHi JOCiIKEeHHS IIPOBOAMIIN i3
3aCTOCYBAaHHSIM METO/IiB CTATUYHOTO Ta AMHAMIYHOTO TEH30METPUYHOTO BUMIPIOBAaHHS, roorpadivyHoi

inTepdepomeTpii Sk B 1a60pPaTOPHUX, TaK i BUPOOHNIMX YMOBaX. TeopeTuyHi Ta MpakTU4Hi pe3ysIbTaTu:



3aIPOIIOHOBAHI KOHCTPYKLil HOBUX €JIEMEHTIB KOMIIOHYBAHb [1J151 PO3MUPEHHS TEXHOJIOTTYHUX MOXKIIMBOCTEN
komIuiekTiB Y3IIII; po3pob6yeHo TexHoorito ckiaaganHs Y3IIII, y Tomy yucsi i1 17151 BAKOHAHHS onleparii
CyMillleHoi Ta NOoCigoBHOI Aii; po3po6seHo peKoMeHaalii o010 BUOOPY MaTepiasliB AJ1s1 BATOTOBJIEHHS
komMIoHyBaHb Y3I1III i3 3acTOCyBaHHSIM KOMIIO3ULiTHMX MaTepiaiB i IJIACTUYHUX MAC; BU3HAYEHO €(EKTUBHY
006J1aCTb 32CTOCYBaHHS 3alIPONIOHOBAHMX KOHCTPYKUii Y3I1II 119 BUKOHAHHS PO3[iNI0BUX OMepalliil IMCTOBOrO
mTamiyBaHHs. HaykoBa HOBM3HA: OTpUMasla NoJajblie yIOCKOHAJIEHHS MaTeMaTUYHa MOJIEJIb CUJIOBOi B3aeMOzii
6a3oBux i po6oynx esemenTiB Y3IIIII, mo 103B0MIa BUBHAYUTH CUIIOBUI PEXUM IedOpMyBaHHS 3 ypaxyBaHHIM
BIUIMBY F€OMETPUYHUX [TaPaMETPIB eTaJl, o ITAMIIYETbCS, Ta TOBLUIMHUA MaTePialy; HAYKOBO OOIPYHTOBAHO
YMOBU CUJIOBOT'O HaBaHTaXEHHS, OOIIMPAaHHS Ta 3aKPilJIeHHs MITAMIIiB Ha CTOJIaX IIPecCiB, 110 AaJI0 MOXKJIUBICTh
YCTAHOBUTHU palliOHaJIbHI CXeMU eKCIUTyaranii KomrnonysaHb Y3IIII Ha OCHOBI arperaTHO-MOJyJIbHOTO IIPUHIIAILY;
BIIEpIE Ha OCHOBI IOCi)KEHHSI HAallpy>)XKeHO-1,e(OPMOBAHOr0 CTaHy 6a30Bux ejaemeHTiB Y3IIII BU3HAUY€HO CTYIiHb
BILJIVBY iX TEOMETPUYHUX [TapaMETPIB Ha JKOPCTKICTD i MiLHICTB, 110 J03BOJIJIO OTPUMATU aHAJIITUYHI 3aJ1€KHOCTI
1715 iX PO3PaxyHKy; BIIEPIE€ HAYKOBO BU3HA4YEHI palliOHaJIbHI KOHCTPYKTUBHI [IapaMeTPU €JIEMEHTIB KOHCTPYKLIN
komnoHyBaHb Y3I1III i3 ypaxyBaHHSIM BUPOOHWYMX YMOB €KCILTyaTallii Ipy po3zinosux onepatisx. CTymiHb
BIIPOBAJPKEHHSL: Pe3YyJIbTaT POOOTU BIIPOBAIKEHO Y BUPOOHULITBO Ha JlepkKaBHOMY MiANpueMCTBI XapKiBCbKUN
MamunHoO6yziBHMi 3aBog "OENl" (M. XapkiB) i BAT HaykoBo-Bupo6HMYe nignpuemcTso "OcHacTka" (M. KpamaTopchk)
3 eKOHOMIYHMM edeKToM pubn3HO 150 TUC. rpH. Ha pik. Chepa BUKOPUCTAHHS: Pe3yabTaTh POOOTU MOXKYTh
BUKOPUCTOBYBATHCS Y JIMCTOLITAMITYBaJIbHUX BUPOOHHUIITBAX 6araTOHOMEHKJIATYPHUX MAIMHOOYiBHUX
MiINPUEMCTB YKPaiHM, a TAKOXK B HABYAJIbHOMY IIPOLIECI TEXHIYHMX CEPEHIX | BUIMX HABYAJIbHUX 3aKJIAJIiB
YkpaiHun.

2. Object of study: separation operations of sheet metal stamping with using universal modular readjustable
stamps. The aim of the study: enchancing the technological capabilities of universal modular readjustuble stamps
for sheet metal forming separation operations by optimizing the design parameters of layouts under multiproduct
production. Research methods: theoretical study of the force interaction design elements of the universal modular
readjustable stamps was performed using a variational finite element method. Experimental studies were carried
out using the methods of static and dynamic strain measurement, holographic interferometry in both laboratory
and production environments. Theoretical and practical results: developed designs of new elements layouts for
expansion of technological capabilities sets of universal modular readjustable stamps; developed the assembly
technology of universal modular readjustable stamps, including for operations combined and sequential action;
provided recommendations on the selection of materials for the manufacture of layouts of universal modular
readjustable stamps using composite materials and plastics; defined the effective scope of the proposed
constructions of universal modular readjustable stamps to perform separation operations of sheet metal stamping.
Scientific novelty: was further improvement mathematical model of force interaction of base and work elements of
universal modular readjustable stamps, which allowed us to determine the power mode of deformation with the
influence of the geometric parameters of the stamped parts and material thickness; scientifically justified force
loading conditions, bearing and fixing stamps on the press table, possible to establish rational schemes operating
layouts of universal modular readjustable stamps aggregate-based modular approach; for the first time based on a
study of the stress-strain state of the basic elements of universal modular readjustable stamps the degree of
influence of geometrical parameters on stiffness and strength, that allowed us to obtain the analytical dependence
for their calculation; for the first time scientifically defined rational design parameters of structural elements
layouts of universal modular readjustable stamps given production conditions at separation operations. Degree of
implementation: results introduced in production by state-owned enterprises Kharkov machinebuilding factory
"FED" (Kharkiv) and Scientific-Production Enterprise "Equipment” (Kramatorsk) with economic impact of about 150
thousand hrn.per year. Application area: results of work can be used in sheet stamping productions of
multiproduct engineering manufactures of Ukraine and in educational process of technical secondary and higher
aducational institutes of Ukraine.
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