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1. TTigBuIeHHS eKCIUTyaTalifiHUX BJIaCTUBOCTEN APyKapChKOTo anapary ¢ekcorpadiyHux apKyLlieBUX MallvH

2. Improving the performance of the printing unit of flexographic sheet-fed machines

Pedepar:

1. Incepranifina po60Ta BUKOHAHA Ha Kadeapi MalIMH Ta arperaris noJlirpadiyHoro BUpoOHULTBA BugaBHN4O-
noJilirpagivHoro iHcTUTYTYy HallioHa/IbHOTO TEXHIYHOTO yHiBepCUTETY YKpaiHu «KuiBCbKUi NOJHTEXHIYHUH iIHCTUTYT
imeHi Irops Cikopcbkoro». [IpoaHani3oBaHO 1 y3arajJbHEHO TEOPETHUYHI HAITPALIIOBAaHHS TEXHOJIOTIYHOTO MPOLIECY
IPYKy Ha apKymeBux ¢ekcorpadiyHux MallvHax, BUBHa4Y€HO (aKTOpH, 110 BIJIMBAIOTh Ha IIPOLEC APYKY Ta Ha
SKiCTb BiJApyKOBaHOI MPOAYKIii, NpOBeeHNI aHali3 B3a€MO3B 513Ky MiX BJIACTUBOCTSIMM i TapaMeTpamu
KOMIIOHEHTIB TEXHOJIOTIYHOIO IIPOLECY Ta SIKOCTi IIPOXOIKEHHS CaAMOTO MIPOLLECY APYKY, BIIPOLOBX SIKOTO MOXYTh
BMHUKATU Pi3HOMaHITHI AedeKTu. PO3IyISIHYTO TexXHIKO-eKCIIyaTaliliHi BI1acTUBOCTI, 110 XapaKTepU3YIOThCS Yepe3
IpUAaTHICTB NnosirpagivyHoro o6sagHaHHA IJ1s1 H1oro e(peKTUBHOTO BUKOPUCTAHHS, BU3HAYEHHS IOTO TEXHIUHOTO
CTaHy, e(PeKTUBHOI eKCIUTyaTallii TPy 3aTBEPIKEHil CUCTEeMi TEXHIYHOTO OOCIyTOBYBAHHS i DEMOHTIB.

[TpencraBieHa cxema TEXHIKO-€KCIUTyaTaliliHUX BJIaCTUBOCTEN. B naHiil po6OTi po3risfgaloTbCs AesiKi



(yHKIiOHa/bHI IOKA3HUKU [1€pIIOoi IPYIy, NOB'I3aHi HacaMIepe], 3 BUMOraMu 0 >KOPCTKOCTi KOHCTPYKIii
IpyKapcbkoro anapara. Kpim Toro npoBoauTbcs cuctemaTusallis GpakTopiB BIJIMBY QYHKIIOHATBHUX
XapaKTEPUCTUK Ta MIapaMeTPiB JPyKapChKOTO arapara Ha TUIIOBI SIBUILA, 1[0 BUHMKAIOTh B IIPOLEC] IPYKY.
JocigyKeHHs M0Ka3aju, 0 HELOCTATHS JKOPCTKICTh MEXaHIYHUX CUCTEM IIPU3BOAUTH IO MTOPYILIEHHS B3aeMOZII iX
MexaHi3MiB. Lle cynpoBOIKy€eTbCS MOPYLIEHHSIM YMOB HOPMAJIbHOTO TIEPE6Iry TEXHOJIOTIYHUX NPOLECiB Ta
BUKJIMKA€ 3HOC PYXOMUX 3'eIHaHb. [1if] Tiero 3yCusuig TUCKY BCi €IeMEHTHU APYKapChKOro arnapara B IpyKapChbKUX
MamurHax gedopmyiotscs. Lle ameHmye nedpopmauiio popmu A5 3a6esrnedyeHHs] He0O0XiTHOTO TeXHOIOTiYHOTO
TUCKY, @ TAKOX [TPU3BOAUTS JI0 Nepenasy TUCKIB B3IOBX JOBXUHU BilouTKa. AHai3yl0uM (pakTOpH, [0 BILJIMBAIOTh
Ha SKiCTb APYKy, 6yJI0 BUBHAUYEHO, 10 JKOPCTKICTh JPYKapPChKOTO arapara OJHa 3 HallBaK/IMBIlINX XapaKTEPUCTHUK.
[Tporux uuniHAPiB NPU3BOLUTS A0 HEOOXiTHOCTI 30i7bIIEHHS TUCKY Ha €JIaCTUYHY (iekcorpadiuHy ApyKapcbKy
dopmy 1711 3abe3nedenHs ii po6oyoi gedopmatii. Lie 3yMOBJIIO€ NOTipLUIEHHS SIKOCTi APYKY i BUHUKHEHHIO TaKUX
nedeKTiB, K pO3TUCKYBAaHHS, PO3MUTICTb KOHTYPIB, Aedopmalii roppoBaHOro KapToHy. 171l BUSHAUE€HHSI [IPOTUHY
reoMeTPUYHO] OCi uIiHgpa, 6y1a po3paxoBaHa GOPMYJIa, 0 MAKCMMAJIbHO TOYHO J1a€ 3MOTy BUBHAYUTH IIPOTUHA
AQHAJITUYHUM CIIOCO60M. TaKOK PO3JITHYTO TUIOBI 1e(PeKTH, OCKIIbKY APYK Ha TopOBAHOMY KapTOHI Mae YuMaso
0COOGJIMBOCTEN, 5IKi 3yMOBJIEH] BiZIOBiIHICTIO BUMOT JJO SIKOCTi i CKJIaJJOBUMU TEXHOJIOTIYHOTO IIPOLIECY, & TAKOXK
KOHCTPYKIIi€I0 i TEXHIYHNM CTaHOM JPyKapbCKOro anapata. [IpoBefieHO eKcriepuMeHTaslbHi JOCiIpKeHHS (i3uKo-
MEXaHIYHUX BJIaCTUBOCTEN roppOBaHOTO KapTOHY Ta ¢iiekcorpadidyHuX ApyKapChbKUX (GOPM B IIPOLieci IPYyKy Ha
apKyueBux puekcorpadiuHux MmamuHax. Po3pobseHa noeranHa cxema gedopmalii roppoBaHOro KapToHy Ta
dnexcodopM B 3aJI€KHOCTI Bifj TUCKY, 10 JO3BOJISIE BUBHAYNTH MaKCUMaJIbHi BEJIMYMHY TUCKY IJ1s1 Pi3HUX TUIIIB
ropoBaHoro KapToHy ta exkcorpadiyHux Gopm. 3a pesyabTaTaMu LOCiIKeHb Kiacu@pikoBaHO roppoBaHUi
KapTOH B 3aJIEXXKHOCTI Bifi 10oro KOHCTPyKLii. Kito4oBsi cioBa: nosirpadivyHe obs1agHaHHs, IPyKapCbKUil anapar,
ro(ppoBaHUM KapToH, (pekcorpadiyHa gpyKapcbka (popma, IPOrUH UMIIiHIPIB, MiKpopesbed.

2. The dissertation was performed at the Department of Machines and Units of Printing Production of the
Publishing and Printing Institute of the National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic
Institute”, under the guidance of Doctor of Technical Sciences, Professor Kirichko P.A. The work is the result of
independent research by Shostachuk O.P., provided by the chosen topic. In the course of research, the author for
the first time substantiated and developed a method for determining the stiffness of the printing apparatus,
namely the deformation of printing and forming cylinders, investigated the physical and mechanical properties of
corrugated cardboard and flexographic forms. Theoretical developments of technological process of printing on
sheet flexographic machines are analyzed and generalized, the factors influencing printing process and quality of
printed production are defined, the analysis of interrelation between properties and parameters of components of
technological process and quality of passing of printing process during which can arise various defects. The
printing equipment, its specifics and features are analyzed and presented. The main components of flexographic
printing machines for corrugated cardboard were identified and systematized, and on the basis of the obtained
data a method was chosen for further analysis of the designs of sheet flexographic equipment. The technical and
operational properties characterized by the suitability of printing equipment for its effective use, determination of
its technical condition, efficient operation with the approved system of maintenance and repairs are considered.
Analyzing the factors influencing the quality of printing, it was determined that the rigidity of the printing
apparatus is one of the most important characteristics. The deflection of the cylinders leads to the need to
increase the pressure on the elastic flexographic printing plate to ensure its working deformation. This causes a
deterioration in print quality and the appearance of such defects as compression, blurred contours, deformation of
corrugated cardboard. To determine the deflection of the geometric axis of the cylinder, a formula was calculated
that allows the most accurate determination of deflections in an analytical way. Also typical defects as the press on
a corrugated cardboard has many features which are caused by conformity of requirements to quality and
components of technological process, and also a design and a technical condition of the printing device.
Researches in the conditions of production process on test forms with special elements are carried out.
Experimental studies of the physical and mechanical properties of corrugated cardboard and flexographic printing
plates in the process of printing on sheet flexographic machines were carried out. The essence of the method is to



apply a destructive force during compression. Tables of values were compiled for each sample, which allowed to
qualitatively and quantitatively assess the deformations, the factors influencing their physical and mechanical
properties under planar compression were determined, indicators, dependences of deformation values on applied
loads were investigated. To control the quality of flexographic products, the influence of environmental
parameters (humidity, temperature, static load, etc.), the printing process itself and the technical condition of the
printing apparatus is systematized. A step-by-step scheme of deformation of corrugated cardboard and flexoforms
depending on pressure is developed, which allows to determine the maximum pressure values for different types
of corrugated cardboard and flexographic forms. According to the results of the research, corrugated cardboard is
classified depending on its construction.
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