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HATUCKHOI IJINTU

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

Pedepar:

1. Y nuceprauiiiHiii po60Ti aBTOPOM MPEJCTABIEHO HAYKOBi Pe3yJIbTaTH OO PYHTYBaHHS METO/IB i 3aC06iB
YAOCKOHAJIEHHS [IPECiB MAalllMH-aBTOMATIB [171 MITAHI[IOBAHHS PO3rOPTOK I1aKOBaHb 3 KAPTOHY IIJISIXOM
3aCTOCYBaHHS y ixX IPUBOJAX Iepeadi TBUHT-TalKa. BuBeleHO MaTeMaTU4HI MOJIEIi, SIKi ONIUCYIOTh [TIOKa3HMKU
IIOTY>KHOCTI, CIIOXKMBAHO]I 3aIIPOIIOHOBAaHUM MEXaHi3MOM IIPMBOJA MITAHIIOBAIBHOrO IIpeca. CIIPOEKTOBAHO Ta
BUTOTOBJIEHO IOCTIAHUI CTEHT, SIKUH MigTBEPIPKYE Mpalle3naTHICTh i ePeKTUBHICTh IPUNHATUX pillleHb Ta
KOPEKTHICTb OTPUMAaHUX aHAJIITUYHO pe3ysbTaTiB. HaykoBa HOBU3HA OflepKaHUX y AucepTaliiiHill po6oTi
pesysbTaTiB: Briepue po3pobsieHo: - CTPYKTYPHY i QyHKIiOHaIbHY MOZesli KOMGIHOBaHOTO MexaHi3My IIprUBoza

HATHUCKHOI IJIUTH 3 BUKOPUCTAaHHAM II€pe€nad FBUHT-TaKa KO4Y€HHS4, 3aCTOCYBAHHA AKUX Y CKJIa,[[i Ipeca



IITAHIIOBAJILHOTO aBTOMAaTa peasidye BUKOHAHHS YMOBYU CTPOTOro NMapajebHOro i TOYHOTO NepeMilieHHs
HATHUCKHOI IIJIUTU BiTHOCHO po6040i ryomuHu hopMu 11l 3a6e3redeHHs IKiICHOTO ITaHIIIOBaHHS PO3TOPTOK,
KOMIIaKTHY I100YI0BY IIPMBOJA B TOPM3OHTAJIbHIN IJIOMMHI Mifl HATUCKHOIO [IJIUTOI0. YOCKOHAJIEHO: - MaTeMaTU4Hi
Mogesli KOMOiHOBaHOTO MeXaHi3My, TOOY0BAHOTIO 3 Pi3HUX KOHTYPIB: BXiTHOTO 3 BUKOPMCTAaHHSM LIAPHIPHOTO
JOTHUPUJIAHKOBUKA, CEPEIHBOrO i3 3y6uacTM 3a4eryIEeHHSM i BUXiIHOro, yKOMIIJIEKTOBAHOTO [TepeadyaMy IBUHT-
ralika KO4eHHsI, 3a pe3yJIbTaTaMU KOMIIJIEKCHOTO CUHTE3Y SIKMX AOCiIP)KEHO FTeOMETPUYHI Ta KiHEMaTUYHI
XapaKTEPUCTUKUA MEXaHi3My, 1110 YMOKJIMBUIIO OOIPYHTYBaHHS (PYHKLIOHYBAaHHS HATUCKHO] IIJIMTH 3i CTPOTUM
BEPTHKAJILHUM [IEPEMILIEHHSIM; - METOJMKY aHAJIITUYHOI OL[iHKM CKJIa[JOBUX KiHETUYHO] ITOTY>KHOCTI
KOMOIHOBaHOT'O MexaHi3My MPMBOJA HATUCKHOI [IJINTH IITAHIIOBAJIbHOTO [Ipeca 3 poO0YNMU eJIEMEHTH 3i
3BOPOTHO-TIOCTYNAJIbHUM PyXOM (HaTUCKHA IJINTA 3 ralikaMu), peBEPCUBHO-00€pTOBUM (TBUHTH, 3y6UacTi KoJieca),
PEBEPCUBHO-XUTHUM PYXOM (LL€HTpajbHe 3y0uacTe KOJIeco), IJIOCKO-TIapajleIbHUM (IIATYH) i 06€pTOBUM
(kpuBOLINII) PyXaMH, IO 3a6€3M1eYnIO MiICyMKOBe y3araJbHEeHHS KiHeTUYHOI MOTYKHOCTI npuBoga. Habyio
[I0/1QJIBIIOTO PO3BUTKY: —~ KOMITIOTEPHE MOJEJI0OBaHHS KOMOIHOBAaHOIO MEXaHi3My ITPMBO/IA HATUCKHOI MJINTH
3acob6amu CAITP Autodesk Inventor, 1110 yMOKJIMBAJIO ITPOBEEHHS BipTyalbHOI CUMYJIALIL MOT0 (PYHKIiOHYBaHHH,
HA OCHOBI $IKOI MiATBEPIKEHO JOCTOBIPHICTh OTPUMAHUX aHAJIITUYHUM LIJISIXOM 3HAY€Hb KIHEMATUYHUX I1apaMeTPiB
HATUCKHOI IUTU. [IpakTUYHa LiHHICTb Pe3ysbTaTiB, OeP>KaHUX Y IUCePTalliiiHiil poboTi, BiobpaxkeHa B
OOI'PYHTYBaHHI KOHCTPYKIIii HOBOro IpMBO/JA lpeca MTaHLI0BAJILHOIO aBTOMATa, 1110 3abe3neuye
IIJIOCKOTapasesibHe NepeMillleHHsI HATUCKHOI NIJIMTHU 6€3 il KOJIMBaHb YU BiIXUJIEHb BiJl TOPU30HTAJIbHOI IIJIOIMHU.
HoBu3Ha i opuriHaspHICTb 3alIPONIOHOBAHOrO Y POOOTI TEXHIYHOrO pillleHHS 3axUlleHa NaTeHTOM YKpaiHu Ha
BuHaxig N2 118155. Kito4oBi cyi0Ba: KapTOHHO-TIaTIepOBe [TAKOBAaHHS, KADTOHHA PO3ropTKa, MTaHIIOBaHHS, MIPeC,
HATMCKHA [JINTA, BaKIJIbHUI MEXaHi3M, PO3KJIMHIOBAHHS, [IJIOCKO-TIapajleIbHUI PyX, IAPHIPHUI YOTUPUIaHKOBUK,
3yb4acTa nepezada, KyJbKOBO-TBUHTOBA [lepefiada, KDyTHUM MOMEHT, KiHeTUYHA NOTYXHICTb, KIHEMaTUYHUI

aHaJ'IiS, CHUCTEMA aBTOMATU30BaHOT'O IIPOEKTYBaAHHA.

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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