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HATHUCKHOI TJINTU

2. Improvement of die cutting presses equipment by using a screw-nut transmission to drive the pressure plate

Pedepar/anoTamnis:

1. Y nuceprauiiiHiit pob0Ti aBTOPOM IIPeJCTaBIEHO HAYKOBi pe3yJsIbTaTy OO PYHTYBaHHS METO/IB i 3aCc06iB
YAOCKOHAJIEHHY IIPECiB MAalIMH-aBTOMATIB [ IITaHI[I0OBAHHA PO3rOPTOK I1aKOBAaHb 3 KAPTOHY LIJISIXOM
3aCTOCYBaHHS Y iX IPUBOJAX Nepenadi rBUHT-ralika. BuBeieHO MaTeMaTU4Hi MOZEJII, SIKi ONUCYIOTh ITOKa3HUKU
IIOTYKHOCTI, CIIO>KMBAHOI 3alIpOIIOHOBAHMM MEXaHi3MOM IIPUBO/A WITAHIIOBAJIbHOTO Npeca. CIPOEKTOBAaHO Ta
BUTOTOBJIEHO JIOCJIIAHUI CTEH[, SIKUH Mg TBEPIPKY€ Npalle3qaTHICTb i e(PEKTUBHICTh IPUNHSATUX pillleHb Ta
KOPEKTHICTb OTPUMAaHUX aHAJIITUYHO pe3yJbTaTiB. HaykoBa HOBU3HA OJlepKaHUX y AUCEPTaLiliHill po6OTi
pe3ysbTaTiB: Briepie po3pobseHo: - CTPYKTYpHY i QyHKIiOHaIbHY MOZesli KOMGIHOBAaHOTO MexaHi3My IprBOza
HAaTHCKHOI IIJINTY 3 BUKOPUCTAHHAM II€pead TBUHT-TalKa KOYEHHS, 3aCTOCYBaHHS SKUX y CKJaZi peca
LITAHIIOBAJILHOTO aBTOMAaTa peaslidye BUKOHaHHS YMOBY CTPOTOro MapajesibHOrO i TOYHOro NepeMilleHHA
HATUCKHOI TUVITHU BiTHOCHO PO60YOi MJIOMUHYA (POpMU [171s1 3a6€3Me4eHHS SIKICHOTO ITAHLIOBAHHS PO3TOPTOK,

KOMITIaKTHY I10OY0BY [IPMBOJA B TOPM30HTAJIbHIN IJIOMUHI Mifl HATUCKHOIO [IJIUTOI0. YOCKOHAJIEHO: - MaTeMaTU4Hi



MogeJli KOM6IHOBAaHOTO MeXaHi3My, 10Oy I0BAHOTO 3 Pi3HUX KOHTYPIB: BXiJHOTO 3 BUKOPHUCTAHHSIM IIapPHiPHOTO
YOTHUPUJIAHKOBUKA, CEPEIHBOrO i3 3y6uacTUM 3aUeryIeHHsIM i BUXiIHOro, yKOMIIJIEKTOBAaHOTO [lepefayaMy IBUHT-
ralika KO4eHHs, 3a pe3yJIbTaTaMU KOMIIJIEKCHOTO CUHTE3Y SIKUX JOCiIP)KEHO T€OMETPUYHI Ta KiHEMaTUYHI
XapaKTEPUCTUKUA MEXaHi3My, 1I0 YMOKJIMBUIIO OOIPYHTYBaHHS (PYHKLIOHYBAHHS HAaTUCKHO] IIJINTHU 3i CTPOTUM
BEPTUKAJIbHUM [IEPEMILIEHHSM; - METOIVKY aHAJIITUYHOI OL[iHKM CKJIaJOBUX KiHETUYHOI ITOTY>KHOCTI
KOMOIHOBaHOT'O MexaHi3My MPMBOJA HATUCKHOI IIJIMTH IITAHIIOBAJIbHOTO [Ipeca 3 po60YUMU eJIEMEHTH 3i
3BOPOTHO-TIOCTYNAJIbHUM PyXOM (HaTUCKHA IVINTA 3 ralikaMu), peBEPCUBHO-00€pTOBUM (TBUHTH, 3y6UacTi KoJieca),
PEBEPCUBHO-XUTHUM PYXOM (LIEeHTpajbHe 3y6uacTe KOoJeco), JIOCKO-TIapajeibHUM (IIATyH) i 06epTOBUM
(kpuBOLINII) pyXamH, IO 3a6e31eYnsIo MifICYMKOBE y3araJbHeHHs KiHeTUYHOI IOTYy>KHOCTI npusoja. Habysno
[IO/IQJIBIIOTO PO3BUTKY: — KOMITIOTEPHE MOJEJI0OBAaHHS KOMOIHOBAaHOIO ME€XaHi3My ITPMBO/IA HATUCKHO] MJINTH
3acobamu CAITP Autodesk Inventor, o yMOXJIMBUJIO IPOBEIEHHS BipTyaJIbHOI CUMYJIALiI Oro QyHKIiOHYBaHHS,
Ha OCHOBI fIKOI MiATBEPIKEHO JOCTOBIPHICTL OTPMMAHMX aHAJIITUYHUM LUISXOM 3Ha4Y€Hb KIHEMAaTUYHUX NIapaMeTpiB
HATUCKHOI IIUTHU. [IpakTUyHa LiHHICTb Pe3yJbTaTiB, OEP>KaHUX Y IUCePTalliiiHiil poboTi, BifoOpaxeHa B
OOI'pPYHTYBaHHI KOHCTPYKIIii HOBOro IIpMBO/A lpeca MTaHLI0BAJILHOIO aBTOMATa, 110 3abe3nevye
IJIOCKOTapasesibHe NepeMillleHHsI HATUCKHOI NIJIMTHU 6€3 il KOJIMBaHb YU BiIXUJIEHb BiJl TOPU30HTAJILHOI IIJIOIMHU.
HoBusHa i opuriHajyipHICTb 3aIIPOIIOHOBAHOrO Y pOOOTi TEXHIYHOTO pillleHHs 3aXUleHa [IaTeHTOM YKpaiHu Ha
BuHaxizg N2 118155. Kito4oBi cyi0Ba: KapTOHHO-TIaNlepoOBe [TaKOBAaHHS, KADTOHHA PO3ropTKa, MITAaHIIOBaHHS, IIpPec,
HATMCKHA [JINTA, BOKIJIbHUI MEXaHi3M, PO3KJIMHIOBAHHS, [IJIOCKO-TIapaJleIbHUI PyX, IAaPHIPHUI YOTUPUIaHKOBUK,
3ybuyacra rnepenaya, KyJbKOBO-TBUHTOBA Ilepeaya, KPyTHUII MOMEHT, KIHETUYHA MTOTY>KHICTb, KIHEMaTUYHUI

aHanis, CHUCTEMA aBTOMATU30BaHOI'O IIPOEKTYBAHHA.

2. In the dissertation, the author presents the scientific results of the substantiation of methods and means of
improving the flatbed presses in automatic machines for die cutting blanks of cardboard packages by using a
screw-nut transmission in their drives. Mathematical models are derived that describe indicators of the power
consumed by the proposed drive mechanism of the flatbed die cutting press. A experimental test bench was
designed and manufactured, which confirms the workability and effectiveness of the decisions made and the
correctness of the analytically obtained results. The scientific novelty of the results of the dissertation thesis is the
following: For the first time developed: - a structural and functional model of the combined mechanism of the
pressure plate drive with the use of rolling screw-nut gears, the use of which in the press of the die cutting
machine realizes the fulfillment of the condition of strict parallel and accurate movement of the pressure plate
relative to the working plane of the mold to ensure high-quality cardboard blanks die cutting, compact
construction of the drive in a horizontal plane under the pressure plate. Has been improved: - mathematical
models of the combined mechanism built from different contours: the input one using a four-link lever
mechanism, the middle one with gear engagement and the output one equipped with rolling screw-nut gears,
based on the results of a complex synthesis of which the geometric and kinematic characteristics of the
mechanism were investigated, which made it possible to substantiate the functioning of the pressure plate with
strict vertical movement; - the method of analytical evaluation of the kinetic power components of the combined
drive mechanism of the die cutting press pressure plate with working elements with reciprocating motion
(pressure plate with nuts), reversibly rotating (screws, gears), reversibly rocking motion (central gear wheel), flat-
parallel (connecting rod) and rotary (crankshaft) movements, which ensured the final generalization of the kinetic
power of the drive. The following issues have the further development: - computer modeling of the pressure plate
combined drive mechanism using CAD Autodesk Inventor, which made it possible to conduct a virtual simulation
of its functioning, based on which the reliability of the analytically obtained values of the kinematic parameters of
the pressure plate was confirmed. The practical value of the results obtained in the dissertation work is reflected
in the justification of the die cutting machine new press design, which ensures plane-parallel movement of the
pressure plate without its oscillations or deviations from the horizontal plane. The patent of Ukraine for the
invention No. 118155 protects the novelty and originality of the technical solution proposed in the work. Key words:
cardboard & paper packaging, cardboard blank, die cutting, press, pressure plate, lever mechanism, wedging,

plane-parallel motion, four-link lever mechanism, gear transmission, ball-screw transmission, torque, kinetic



power, kinematic analysis, computer-aided design.
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