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Pedepar:

1. Incepraniiina po60Ta IPUCBSIYEHA BUPIIEHHIO HAYyKOBO-TEXHIYHOI TPO6IEMU TPOEKTYBAHHS
pecypco36epirato4oro o61aHaHHS 1151 €KOJIOTIYHO YUCTOI NepepoOKy MOJIIMEPHUX BiIXOiB y BUPOOU JIETKOI
IIPOMUCJIOBOCTI. BCTaHOBJIEHO, 10 CyYyaCHi METOAU IIPOEKTyBaHHS 00JIaHAHHS 1J1s1 IepepOoOKY MOJIiIMEPHUX
BiIXO/IiB HE BPaXOBYIOTb 3MiHM Y CTPYKTYPi OJIMEPY B IIpOLECi 10ro epepooKy, 10 NPU3BOIUTH 10 3HAYHUX
BUTPAT €HEPTii Ta 3HIKEHHS eKCIUIyaTalilHUX BJIAaCTUBOCTEN NepepobieHoro noyiMepy. [loctaBneny npobiemy
PO3B’13aHO CTBOPEHHSIM MOZEJIi Ha]MOJIEKYJISIPHOI CTPYKTYPH TOJIIMEPHOTO MaTepiajy Ta po3poOKoIo Ha ii OCHOBI
METO/IiB BU3HAY€HHS Qi3NKO-MeXaHi{YHUX BJIaCTUBOCTEH M10JliMepy IIPY BIUIMBI HA HbOTO MEXaHIYHOIO Ta TEIJIOBOTO
noJ1iB. lle m03B0/IMIIO BUBHAYMTH [1ialla30H MiHIMaJIbHUX JedopMaliiil Ta TEMIIEPATypUy, IPU SIKUX 330€311€4y€eThCs
PYMHYBaHH4 IOJIIMEPHUX MaTepiaiB 0 rPaHULAX CTPYKTYPHUX YTBOPEHD, 1110, Y CBOIO YEPTY, Ia€ MOKJIUBICTD

OTPUMYBATH BUPaXXEHY aHIi30TpoIIiI0 (i3UKO-MeXaHIYHMX BIACTUBOCTEN B IepepobaeHoMy MaTepiai Ta



3MEHIIYBaTU BUTPATU €Heprii Ha npolec pyiiHyBaHHSI. OTPMMaHO aHAJITUYHI BUPa3y, IO [OB'SI3YIOTh L
nedopmariii 3 mapamerpamu 06J1aTHAHHS JJ1s1 TePEPOOKY MOTIMEPHUX BifIXO/IiB, HA OCHOBI IKUX PO3PO6JIEHO
METOJI IPOEKTYBaHHSI IPUCTPIB i3 3y6UacTUMU BaJIKaMu Ta BajIkaMu Npo@isto Pesio, 1m0 BXOJATE A0 CKIALY
3raZlaHoro 06Js1afHaHHS. ExcriepyuMeHTasibHa IepeBipKa PO3po0IEHMX MOZEJIeN CTPYKTYPH MOJIiMEpyY MigTBepAuia
ix KOpeKTHiCTb. [IpaBUIBHICTb PO3PO6IEHNX METO/IiB IPOEKTYBAHHSI IIEPEPOOJIIOBATIBHUX [TPUCTPOIB MiATBEPIKEHO
pesyJbTaTaMu BUIIPOOYBAHHS iX €eKCIIepUMEHTa/IbHUX 3pa3KiB. [IpoBefieHi ekcriepruMeHTaIbHi BUIPOOYBaHHS
IiJOUI0B, BUTOTOBJIEHUX i3 IOIaBaHHSIM IOJIIMEPHUX YACTUHOK, HA MiLIHICTh Ta BUTPUBAJIICTD IiATBEPAUIN

NiABUILEHI €KCIUIyaTaliHUX XapaKTePUCTUKU LIUX BUPOOIB.

2. The dissertation is dedicated to the solution of the scientific and technical problem of designing resource-saving
equipment for the ecologically friendly recycling of polymeric waste in light industrial products. Today, polymeric
waste from light industry and other industries is recycled by chemical recycling and mechanical grinding. The
essential drawback of the chemical recycling of polymeric materials is the high cost of the process and a
significant reduction in physical and mechanical characteristics of the recycled material. Mechanical recycling of
polymeric waste is easier, cheaper and more productive than the chemical, but today there is not enough
equipment for the mechanical recycling of polymeric waste in light industry, mainly equipment is offered
exclusively for processing PET or PETP, but mostly this equipment is borrowed from other industries. Modern
methods of designing equipment for recycling of polymeric waste do not take into account changes and in the
structures and polymer arising during recycling, resulting in the main drawbacks of the process of polymeric
waste grinding with modern equipment are: significant energy consumption and reduction of operational
properties of recycled polymer due to the destruction of the supramolecular formations of the polymer material
during its recycling. Scientific bases of designing equipment for recycling of polymeric waste into products of light
industry, developed in the dissertation, allow solving of the problem. They include models of the supramolecular
structure of the polymeric material and the methods of determining the elastic properties of the polymer on the
basis of their influence on the mechanical and thermal fields, which allow calculating the minimum deformations
and temperatures that should create recycling equipment for the destruction of polymer waste, are developed on
their basis. On the basis of the above-mentioned methods, the ranges of relative strain of the previous tensile and
the heating temperature of the polymeric material are determined, within which the most significant reduction of
the modulus of elasticity and shear in the transverse to the previous tension of the direction is provided. The
correctness of the developed mathematical models and the methods developed for their determination on the
elastic properties of the polymer under known deformation and temperature is confirmed by experimental studies
of the influence of mechanical and thermal fields on the physical and mechanical characteristics of the polymeric
material. The connection between the deformations that must be created in a polymeric material to destroy it, and
the structural and technological parameters of the equipment for the recycling of polymeric waste, determine the
dependences obtained in the dissertation, dependencies on the basis of which the methods of designing devices
with toothed rolls and rolls of the Relo profile are developed, which allow determining the diameter of the toothed
rolls and rolls of the profile of the Relo, the height, the profile angle and step of the teeth, the rotational speed of
the rolls, the eccentricity of the arc of rolls of the profile of the Relo relative to the axis of rotation, at which the
required dispersion of the recycled material is provided at minimum energy consumption. The correctness of the
developed methods of designing equipment for the recycling of polymeric waste is confirmed by the results of the
test of an experimental design of this equipment, which was designed using these methods. Recycled on an
experimental installation, polymeric waste was used for the manufacture of polymeric products of light industry
with increased operational characteristics. The acquisition of such products was made possible by the
development of a mathematical model of the movement of a mixture of polymer material with particles of recycled
polymer waste in the process of filling the cavity of the mold, which, unlike existing models, allows observing the
formation of the structure of polymer products with the inclusion of particles of recycled waste. The correctness
of this mathematical model is confirmed by experimental studies of the influence of the structural parameters of
the mold on the formation of the structure of the sole with the inclusion of particles of polymeric waste.
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