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Pedepat/anoranis:

1. MeTa po60TH noJISITa€ B yAOCKOHAJIEHH] [TPECiB MTaHII0BaJIbHOTO O6JIaIHAHHS 3aCTOCYBAHHSIM CEKIiHOi
HaTHUCKHOI IIMTHA. OCHOBHA META [IOCATA€ThCS BUKOHAHHSIM OKPECJIEHOTO NEPEIiKY 3aBlaHb: - BUKOHATH aHaJli3
CKJIa[IOBMX TE€XHOJIOT{YHOTO NPOLIECY BUTOTOBJIEHHSI KAPTOHHUX [1aKOBaHb, PO3KPUTU IPUHLUIINA Ta OCOOJINBOCTI
(PYHKIIOHYBaHHS LITAHLIOBAJIbHUX [TPECIB; IPOBECTU MATEHTHMIA OLUIYK HOBUX TEXHIYHUX PillleHb, TOKJIMKAHUX
peasi3oByBaTH MifBUIlleHHS €(PeKTUBHOCTI ix (PyHKLIOHYBaHHS; - 3aIIPOIIOHYBATU Ta OO PYHTYBaTH BapiaHTU
TexHiYHOi peasnizauii 3aMiHM iCHYIOUMX MOHOGIOYHUX KOHCTPYKLiNl HATUCKHUX IIJIUT Y BA)KKOHAaBAHTKEHUX
IITAHIIOBAJILHUX IIPECaX 3 PO3KJIMHIOBAJILHUMU Ta €KCLIEHTPUKOBUMHU ME€XaHi3MaMU iX IPUBOJQ; - iHTEepIIpEeTyBaTU
«OIVHUYHUI MeXaHi3M» B QHAJITUMHUX OCiI)KEeHHSIX T€OMEeTPUYHUX, KIHEMAaTUUHUX Ta CUJIOBUX [TApaMETPIB B
MeXxaHi3Max NPUBOJA HATUCKHOI IVIUTY JJ1s1 YMO>KJIMBIJIEHHS! MacCIITabyBaHHS MOZesiel, BUKOHaHHS PO3PaxyHKiB
IJIs MINPOKOTO criekTpa GopMaTiB MITAaHIIOBAJIbHUX [IPECIB; - CTBOPUTH MaTEMaTUYHI MOJeJli Ta NOCTiIUTU CUJIOBE
HaBaHTaX€HHS IPMBOJa HATUCKHOI IIJIMTH, YKOMIIJIEKTOBAHOTO PO3KIMHIOBAJIbHUMU MexaHizmaMy, i3

3aCTOCYBaHHSIM PO3MIPHOI'O «€TaJIOHY», 110 BKJIIOYAE BiJHOCHE 3HAUYEHHS TEXHOJIOTTYHOTO OIIOPY; -~ PO3pOodUTH



METOJIUKY Ta CTBOPUTU MAaTEMATHUYHI MOJEJII [JIs1 OCIIII)KEHHS KyTOBOT'O 3MIIlEHHSI KPUBOLIMIIIB Ta €KCLEHTPUKIB
Ha [IPUBOJIHUX BaJjlax B IITAHIIOBAJILHUX [IPECAX JJIs1 HAJIArOJKyBaHHS MapajleIbHUX PO3KINHIOBAIIbHUX Ta
€KCLEHTPMKOBUX MEXaHIi3MiB y IPUBOJAX CEKLil HATUCKHOI IVIMTU 3QJIEXKHO BiJl TOBIIMHN KAPTOHHUX 3arOTOBOK; -
PO3pOOUTH KOHCTPYKLiIO, BATOTOBUTHU Ta 3MOHTYBAaTH €KCIIEPMMEHTAJILHAY CTE€H[I, YKOMILJIEKTOBAHNY HAaTHCKHOIO
IIJINTOIO CEKIiliHOi 6y10BY 3 eKCIIEHTPUKOBUMU [IPMBOJAMU; ~ AOCHITUTHU BIJIUB KJIIOYOBUX TEXHOJIOTIYHUX
(axTOpiB — TOBIIMHY KAPTOHHYUX 3pa3KiB, HAIIPSMKY PO3TalllyBaHHSI BOJIOKOH, IIBUKICHOTO PEXXUMY PO3/iJIeHHS
Marepiany — Ha CUJIOBE€ HAaBaHTAXEHHS NIpUBOJA; OO'€KT AOCIiI)KEHHS — TEXHOJIOTIYHUI NIPOLieC MITAHIIOBaHHS
PO3TOPTOK 3 KAPTOHY, PO3KJIMHIOBAJIbHI Ta €KCLIEHTPUKOBI MEXaHi3MH MIPUBOJIa HATUCKHOI IIJINTU CEKLINHOI 6y10BU
y TaHIIOBAJIbHUX MIpecax. [IpenMeT JOCTiI>KeHHS — TeEOMETPUYHNN CUHTE3, TEOMETPUYHI, KiHEMaTHUYHi Ta
€HEeproCcUusIoBi NapamMmeTpy PO3KJIMHIOBAJIbHUX Ta €KCLIEHTPUKOBUX MEXaHi3MiB [IPUBOJIa HATMCKHOI IIJINTU CEKLIMHOI
Oy[0BU Yy IITAHIIOBAJIbHUX Npecax. Metonu pociimpkens. CTPyKTypa JOCIiIKeHb AUcepTaliiiHOI poboTH
I'PYHTYETbCSI HA CUCTEMHOMY IO€JHAHHI ONPalbOBAHUX 0JIOKIB, 110 BKJIIOYAIOTh: QHAIITUYHI HAIPalllOBaHHS,
IIpeJcTaBjieHi MaTeMaTUYHUMU POPMyJIaMu Ta 3aJIEXKHOCTSIMU; eKCIIepUMEHTabHI JOCiIKeHHs, IpPOBeieHi Ha
peaslbHOMY ITPOTOTHIII 3alIPOIIOHOBAHOrO IITAHIIOBAJIBHOTO NIPECA, YKOMIIJIEKTOBAHOMY CEKLiIHOIO HATUCKHOIO
IIJIMTOIO; BipTyasibHEe KOMITIOTEpHE MOJeslioBaHHs. HaykoBa HOBU3HA Oflep>KaHUX Pe3ysbTaTiB. Bnepiue: -
PO3pO6JIEHO METOZ, [1I04eProBoi B3aeMOii iIHCTPYMEHTIB IJIOCKOI ITAHIIOBAIbHOI GOpMU 3 TisTHKaMU KapTOHHOI
3arOTOBKM LIJISIXOM 3aCTOCYBaHHs y [Ipecax HaTUCKHOI IIJINTY CEKLiHOi 6yJ0BY 3 iHIMBiyaJbHUMU [IPUBOJAMH,
110 peasidye MiHiMi3alilo 3HaYHUX IiIKOBUX HABAaHTAKEHb IIPUBOJA BHACIIIIOK ITAHIIOBAHHS PO3TOPTOK,
YMO>KJIMBIIIOE 3HIDKEHHSI MaTePiasloMiCKOCTi 061aiHAHHS Ta 3BMEHIIEHHS] €eHETOMICKOCTI TEXHOJIOTIYHOTO IIPOLIECYy;
- CTBOPEHO CTPYKTYPHi Ta QyHKIiOHA/IbHI MOJIei PO3KJIMHIOBAJIbHUX Ta €KCLIEHTPUKOBUX MEXaHi3MiB IpUBoOa
napasesibHUX CeKIill HATUCKHOI IIJINTH, Pe3yJbTaTU NOCiIKEHHS SIKUX Y CKJIaZi MITaHLIOBaJIbHUX IIPECiB
NiATBEPIKYIOTh Peasi3alilo BUKOHAHHS YMOBU [TI0YEProBOi B3a€MOJIil iIHCTPYMEHTIB IJIOCKOI ITaHLIOBAJIbHO]
dbopmu 3 IinsTHKaMU KapTOHHOI 3aTOTOBKH, 1110 3abe3eyye MiHiMizallilo IMiKOBUX HaBaHTaXXeHb IIPUBOJIA BIIPOLIOBX
BMKOHAaHHSI TEXHOJIOIIYHOI onepalii MTaHIIOBaHHS PO3TOPTOK; -~ PO3PO6JIEHO METOMKY Ta MaTeMaTUYHi MOJeli
IJ151 JOCJIiIPKEHHSI BiTHOCHOTO KyTOBOTO 3MillleHHSI KPMBOILIUIIB Ta €KCLEHTPHUKIB Ha IPUBOJIHUX BaJjlax B
IITAHIIOBAJIbHUX [IPeCax, Pe3yJIbTaTy SIKUX 3a0e311e4YyI0Th OOIPYHTYBAaHHS TEXHIYHO]I ITPOLenypH SIKiCHOrO
HaJIaroJI)KyBaHHS MapajesIbHUX PO3KJINHIOBAJIILHUX Ta €KCLIEHTPUKOBUX MEXaHI3MiB y IPUBOJIAX CEKILiM HATUCKHO]
IIJIMTY 3aJI€XKHO BiJ] TOBIIMHYU KAPTOHHUX 3aTOTOBOK; - JOBEJEHO €KCIIEPUMEHTAJIbHUM IIJISIXOM Pe3yJIbTaTUBHICTb
3aMiHM TPaguULitHOI MOHOGI0YHOI KOHCTPYKLil HATUCKHOI TJIUTU CEKLIITHOI0, YKOMILJIEKTOBAHOIO iIHIMBIIyaIbHUMUI
€KCLIEHTPUKOBUMH MIPUBOJIAMY CEKIIil, sIKa MiATBEPIKY€E CYyTTEBY MiHiMi3allilo MiKOBUX HABAHTAXXEHb ITPHUBOJIA
IITaHIIOBAJIBHOTO Npeca. HabyJsio 1ofanpiioro po3BUTKY: - HAyKOBE iHTEPIIPUTYBAHHS «OAUHUYHUM MEXaHi3M» 11715
re€OMETPUYHOTO CUHTE3Y Pi3HMX MEXaHi3MiB IPUBOJia HATUCKHOI IVIUTY Y IITAHIIOBAJIbHUX [TPECax, aHAITUYHNX
IOCJIiIKeHb IX KIHEeMaTUYHUX Ta CUJIOBUX [TaPaMETPIB, 110 YMOXKJIMBIIIOE 3pyYHE aBTOMATHU30BaHE MACIITa0yBaHHS
Mozesnel, yHipikoBaHe BUKOHAaHHS PO3PaxyHKIB /11 MIXPOKOro crekTpa GopMartiB ITaHIIOBAIbHUX IIPECIB.
[IpakTUyHe 3HaUY€HHS OTPMMAHUX PE3yJIbTaTiB. [[pakTUYHA LiHHICTh OTPUMAHUX PE3YJIbTATIB AOCIIIPKEHHS II0JISITaE
y CTBOPEHHI HAaYKOBO-TEXHIYHOTO MiAIPYHTS J1 PO3POOJIEHHS 00JIalHAHHS HOBOTO IIOKOJIIHHS 3 peasli3alielo
[10YEProBOro WTAHIIIOBAHHS KAPTOHHUX 3arOTOBOK OKPEMHUMU CEKLIiSIMU HAaTUCKHOI IIIUTU. [IpOnIOHOBaHI
IITAHIIOBAJIbHI IPECU BUPI3HATUMYTbCS Bifl iCHYIOUMX MEHIIOI0 METaJIOMICTKICTIO, CTA0IIbHIIIMMY JUHAMIYHUMUA

I[NOKa3HUKaMU I1pu eKCI'[JIyaTy'BaHHi, €KOHOMHIIIUM CITOXKUBaHHSIM l'IOTy}KHOCTi.

2. The purpose of the work is to improve the die-cutting equipment using a sectional pressure plate. The main goal
had been achieved by performing the outlined list of tasks: - to analyse the components of the technological
process of manufacturing cardboard packaging, to reveal the principles and features of the operation of die-
cutting presses; to conduct a patent search for new technical solutions designed to increase the efficiency of their
operation; - to propose and substantiate options for the technical implementation of replacing existing monoblock
designs of pressure plates in heavy-duty die-cutting presses with wedge and eccentric drive mechanisms; - to
interpret the "single mechanism" in analytical studies of geometric, kinematic and force parameters in the pressure
plate drive mechanisms to enable scaling of models, performing calculations for a wide range of die-cutting press
formats; - to create mathematical models and investigate the force load of the pressure plate drive equipped with



wedging mechanisms, using a dimensional "standard", which includes the relative value of technological resistance;
- to develop a methodology and create mathematical models for investigating the angular displacement of cranks
and eccentrics on drive shafts in punching presses for adjusting parallel wedging and eccentric mechanisms in the
drives of the pressure plate sections, depending on the thickness of the cardboard blanks; - to develop a design,
manufacture and assemble an experimental stand equipped with a pressure plate of a sectional structure with
eccentric drives; - to investigate the influence of key technological factors - the thickness of cardboard samples,
the direction of fibre arrangement, the speed mode of material separation - on the force load of the drive; The
object of the research is the technological process of die-cutting cardboard blanks, wedging and eccentric
mechanisms of the pressure plate drive of the sectional structure in die-cutting presses. The research focuses on
geometric synthesis, kinematic and power parameters, and the wedging and eccentric mechanisms of the pressure
plate drive for the sectional structure in die-cutting presses. Research methods. The research structure of the
dissertation work is based on a systematic combination of the developed blocks, which include: analytical
developments, represented by mathematical formulas and dependencies; experimental studies conducted on a
real prototype of the proposed die-cutting press equipped with a sectional pressure plate; and virtual computer
modelling. Scientific novelty: For the first time: - A method has been developed for the sequential interaction of
the tools of a flat die-cutting die with sections of the cardboard blank by using a sectional platen with individual
drives in presses, which minimises significant peak drive loads resulting from the die-cutting of the cardboard
blanks, enables a reduction in the material consumption of the equipment and a decrease in the energy intensity of
the technological process; - structural and functional models of the wedging and eccentric drive mechanisms for
the parallel sections of the platen have been created, the results of research into which, within the context of die-
cutting presses, confirm the fulfilment of the condition for the sequential interaction of flat die-cutting tools with
sections of the cardboard blank, ensuring the minimisation of peak drive loads throughout the die-cutting
operation; - a methodology and mathematical models have been developed to investigate the relative angular
displacement of cranks and eccentrics on drive shafts in die- cutting presses, the results of which provide a basis
for the technical procedure for the precise adjustment of parallel wedging and eccentric mechanisms in the drives
of the platen sections depending on the thickness of the cardboard blanks; - the effectiveness of replacing the
traditional monoblock design of the plate with a sectional one, equipped with individual eccentric drives for each
section, has been experimentally demonstrated, confirming a significant reduction in peak loads on the die-cutting
press drive. Further developments include: - the scientific interpretation of the ‘single mechanism’ for the
geometric synthesis of various press plate drive mechanisms in die-cutting presses, and analytical studies of their
kinematic and force parameters, enabling convenient automated scaling of models and standardised calculations
for a wide range of die-cutting press formats. Practical significance. By improving the presses with a sectional
plate, a scientific and technical foundation has been established for developing innovative, next-generation die-
cutting equipment capable of producing cardboard blanks in separate sections. The proposed die-cutting presses
will differ from existing in their reduced metal consumption, more stable dynamic performance and improved
energy efficiency.
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InenTudikarop ORCID ID: 0000-0002-4735-9665



JoparkoBa iHdpopmamnist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHmil yHiBepcuTeT Ykpainun "KuiBchKuit

NOJIiTeXHIYHMI iHCTUTYT iMeHi Irops Cikopcekoro”

Kog, 3a €IPTIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT Bepecreiichkuii, Kuig, 03056, Ykpaina
dopma Bi1acHoCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. llycTukeBud AHAPiN IBaHOBUY

2. Andrii I. Shustykevych

KBasigikanis: . . 1., gor., 05.05.01

InenTudgikarop ORCID ID: 0009-0009-6463-2852

JoparkoBa iHdpopmamnist:

IloBHEe HaliIMeHYBaHHS IOPUAHUYHOI 0COOHU: HaujoHanbHuii yHiBepcuteT "JIbBiBCbKA MOMTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicneSHaxo,ZDKeHHﬂ: ByJ. Crenana banpepu, JIbBiB, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Illax6a30B $IkiB OyleKCaHAPOBUY
2. Yakiv O. Shakhbazov

KBasigikamis: 1. 1. u., npodecop, 05.03.01

InenTudgikarop ORCID ID: 0000-0002-7241-6473

JoparkoBa indpopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBiBCbKA MOTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicueSHaxo,vieHHﬂ: ByJs1. Crenana bannepu, JIbBiB, 79013, Ykpaina

dopma B1aCHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:



VIII. 3akr04Hi BimoMocTi

Biacue IpizBume Im's Ilo-6aThKOBI Taenko Caitniana QenopisHa
rOJIOBH pagu

Biacue IpizBuie Im's I1o-6aThKOBI lapenko CpiTiana QenopisHa
rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY Tepuunpkuii Cepriit BikropoBud

00JIIKOBHX JOKYMEHTIB

PeecTpartop IOpuenko TetsiHa AHaToiiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




