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1. HaykoBi 0OCHOBU IIPOEKTYBaHHS KOMILJIEKCIB 6€3[1€pEPBHOT0O IPUrOTYBaHHSI KOMITO3ULIiH 3 CUNIKMX MaTepiaiiB y

JIETKiV TIPOMUCJIOBOCTI.

2. Scientific bases of complexes design for compositions continuous preparation from loose materials in the light
industry.

Pedepar:

1. Incepraniiiny po60Ty IPUCBSAYEHO BUPIIIEHHIO aKTyaJIbHOI HAyKOBO-TEXHIYHOI TPO6JIEMU — CTBOPEHHIO
HAYKOBHMX OCHOB ITIPOEKTYBaHHS KOMIIJIEKCIB 6€311epepBHOrO IIPUTOTYBaHHS KOMITO3ULiH 3 CUTIKUX MaTepiaiB y
JIeTKill IPOMUCIIOBOCTI 3 METOIO ONTHMIi3allii KOHCTPYKTUBHUX i TEXHOJIOTIYHUX [TapaMeTpiB 06J1aiHaHHS Ta
IiIBUIIEHHS IKOCTi FOTOBOI CyMilli. BCTaHOBJIEHO OCHOBHI (PaKTOPH, 1O BILJIMBAIOTH HA POOOTY 3MilllyBaJIbHUX
KOMILJIEKCIB Ta IPU3BOIATH 10 TIOSIBU BiIXUJIEHD Y BiJCOTKOBOMY CKJIali CyMilll, 3HV>KEHHS ii OIHOPITHOCTI Ta,
BiATIOBiHO, 3HDKEHHS SIKOCTI BUPOOiB. [IpoaHasizoBaHo iCHYI04i METOnM MOAEIIOBaHHS pPo6oTy 0b6J1anHaHH. Ha
OCHOBi METOly IMCKPETHUX €JIEMEHTIB PO3PO0JIEHO MaTeMaTU4Hi MOZeJli PyXy YaCTMHOK B yCiX CKJIaJl0BUX
€JIEMEHTaX Ta 3MilllyBaJIbHOMY KOMILJIEKC] B 1IiIOMY, 110 JO3BOJIMJIO BPaXyBaTU AUCKPETHY IIPUPOAY PYXY CUIKUX
Mmarepiasis. Po3B’s3aHi 3a1a4i onTUMi3allii KOHCTPYKTUBHUX i TEXHOJIOTIYHUX NTapaMeTpiB KOHIYHO-LUJIIHAPUYHOTO

OyHKepa, CUCTeM «OyHKep — TapillYacTuil >KUBUJIBHUK» Ta «POPMYBayd [TIOTOKY — 3MilllyBay O6e3MepepBHOI Aii».



BusHavyeHO BIJIMB KOHCTPYKIIiil 3MilllyBaviB 6e3nepepBHOi Aii Ha iX 3ry1afpKyBajibHy 3ATHICTb Ta Yac rnepebyBaHHS
YaCTHHOK BcepenrHi HuX. Po3po6sieHo MaTeMaTUyHi MOiei 1J1sl aHaJli3y MeXaHIYHUX HaBaHTa)KeHb Ha [IPUBOIU
SKMBUJIBHUKA Ta 3MilllyBaya 6e3MepepBHOi Aii. 3alIpONIOHOBAHO aJIrOPUTM MPOEKTYBaHHS 3MilllyBaJIbHUX KOMILJIEKCIB
6e3nepepBHOI Aii Ha OCHOBI BiILIEHTPOBUX 3MilllyBayiB, 1O J03BOJISIE BU3HAYATA KOHCTPYKTHBHI Ta TEXHOJIOTIYHi
rapameTpy CKJIaJ0BUX €JIEMEHTIB KOMIJIEKCY 3 YPaxXyBaHHAM iX B3a€MHOTrO BILIMBY. KJII04OBI C10Ba: 3MilllyBalbHUN
KOMILJIEKC, Jierka IPOMHUCIIOBICTh, CUNKUI MaTepiasl, 3MillyBay, )XMBUJIbHUK, OYHKEP, 103aTOP, IPOLleC 3MilllyBaHHS,

6esnepepBHe ?:MiIHYBHHH}:[7 rnpounec go3yBaHHA, METO, IVNCKPETHUX eJIeMEeHTIB.

2. The dissertation is devoted to the solution of a scientific and technical problem - scientific bases creation of
complexes design for compositions continuous preparation from loose materials in the light industry used for
manufacturing of soles, heels, accessories, packings, polymeric films, artificial leather, etc. Continuous action
equipment usage leads to the occurrence of stagnant zones, ruptures, pulsations and arches, which leads to local
deviations of the mixture percentage, reducing the mixture homogeneity and, accordingly, products physical and
mechanical properties. At the same time, in comparison with the periodic action equipment, the continuous action
complexes have the best mass size, power indicators and high productivity that determines relevance of their
research and improvement. Scientific bases of complexes design for compositions continuous preparation from
loose materials in the light industry, which are developed in the dissertation work, allow solving the specified
problem. The obtained results include mathematical models of bulk materials movement in the main continuous
mixing complexes components: hoppers, feeders, flow shapers and mixers. On the developed models basis the
algorithm of the automated complexes design for compositions continuous preparation from loose materials for
light industry products is created, which allows to optimize the equipment constructive and technological
parameters; define and use the automatic control laws to improve the mixing process; increase productivity of the
complex; mixture and products quality. The scientific novelty of the obtained results lies in the theoretical
generalization and solution of an important scientific and technical problem of complexes design for compositions
continuous preparation from loose materials in the light industry based on studying the working environment
dynamics in individual elements and system as a whole. In the work for the first time on the discrete elements
method basis mathematical models of loose material movement in separate elements and a continuous action-
mixing complex as a whole are developed. For the first time mathematical models were obtained, which allowed
formulating and solving constructive and technological parameters optimization problems of conical-cylindrical
hopper, system "hopper - plate feeder" and system "flow shaper - continuous action mixer". Mathematical models
for determining the random pulsations impact in the mixture components flows on its percentage composition
have been developed. Improved system and parametric models, structural analysis schemes of the continuous
mixing complexes layout, which allowed to determine the main trends in their development; analytical study of
loads on the continuous action plate feeder drive; mathematical models for continuous action feeders analytical
research taking into account the discrete nature of the loose material movement; smoothing ability research
methods of continuous action centrifugal mixers. The smoothing ability of number mixers constructions with
different rotors shapes and turbulizers has been studied. Particle motion mathematical models on the surface of a
linear and arc-shaped shaper have been improved. Based on them, the particles load on the surface was
determined and the relationship between the sensitivity of the mass sensor and its position was established. Loose
material motion mathematical modeling in the mixing complex elements was further developed. The discrete
elements method usage allowed predicting the appearance of such phenomena as the arches formation, stagnant
zones and discontinuities in the particles flow. Modeling of particle mixture distribution inside the continuous
action centrifugal mixer rotor was developed, which allowed establishing the conditions under which the best
distribution of the key component occurs in the main component. Mathematical models of the influence of
continuous mixing control system parameters on the mixture percentage composition ware developed. The
practical significance of the obtained results lies in development a generalized algorithm for designing continuous
mixing complexes based on centrifugal mixers, which includes: constructive and technological parameters
calculation of hoppers, plate feeders, flow shapers and mixers, taking into account their mutual location; control
system development for a continuous mixing complex based on a fuzzy logic controller, which allows to skip



short-term pulsations in the mixture flows components that occur during the feeder operation, and algorithms
development for determining a centrifugal mixer geometric parameters. The scientific research results were
implemented at PJSC "Molniya" and PJSC "Chinbar". The work results and experimental equipment are used in the
educational process of Kyiv National University of Technologies and Design.
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