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1. CprKTypHI/Iﬁ CHUHTE3 HAMOTYBAaJIbHNX MeXxaHi3MiB NNEPEMOTYBAJIbHNX MAIIVH.

2. Structural synthesis of winding mechanisms of rewinding machines.

Pedepar:
1. lucepTariis npucBsYeHa CTPyKTypPHOMY CUHTE3Y, JOCiIP)KEHHIO, pO3pOo0Lli Ta BAOCKOHAJEHHI0 HAMOTYBaJIbHUX
MeXaHi3MiB [TepeMOTyBaIbHUX MAIIMH. BUKOHAHO aHaJiTHYHE BU3HAYEHHS KPUTUYHUX IIBUIKOCTEN 00J1aTHAHHS,

MOJIeJIIOBaHHS MTPOLIeCiB HAMOTYBaHHS, pO3POOKY HOBUX KOHCTPYKLilM MeXaHi3My Ta HaJJaHHS peKOMeHalliil o0



iX KOHCTPYIOBaHHS, €KCIIEPMMEHTAJIbHE MiATBEPI’KEHHS OTPMMAHUX aHAITUYHUX Mogesel. 17 iCHy04nx
HaMOTYBaJIbHUX MEXaHi3MiB IepeMOTYBAJIbHUX MALIMH 6yJia po3pobiieHa knacudikallis, o rnojeruye BUbip
CTPYKTYPH Ta TUIl HAMOTYBAJIbHOT'O MEXaHi3MY IIPU [IPOEKTYBAHHI. YTOYHEHO aJIFOPUTM PO3PAXyHKY KDUTUYHUAX
IIBUJIKOCTEN [1ePEMOTYBAIbHUX MAIINH, BPAXOBAaHUI BIJIMB )KOPCTKOCTI MiAIMITHMKOBUAX ONOP HA 4aCTOTHU
KOJIMBaHb 606iHOTpuMadya. [IpoBeneHnit aHali3 IpoLecy HAMOTYBAHHS HUTOK JJO3BOJIUB YTOYHUTU 3MiHYy 4aCTOT
BJIACHMX KOJIMBaHb 00JIaIHAHHS B 3aJIEXKHOCTI BiJl TOBIIMHMY IIaKyBaHHS, 110 B CBOIO YEPry Jajio 3MOTy BU3SHAYUTU
po6oui IMBUIKOCTI HAMOTYBaHHS. YJOCKOHAJIEHO 00JIaIHaHHS 3a[IPONIOHOBAHMMY HOBUMU IIPUCTPOSIMU
YKOUYIO4YOTO POJIMKA, IO JO3BOJISIOTH MiIBUIMTY IPOLYKTUBHICTh HAMOTYBJILHAX MALIMH Ta MOKPAIIUTH SIKiCTb
naKyBaHHS. BusHaveHi [uHaMiyHi xapakTepucTuky 606iHOTpUMaya HAMOTYBaJIbHOTO MeXaHi3My 3 ypaxyBaHHSIM
TOBIIMHY Tijla HAMOTYBaHHS Ha [1aKyBaHHI Ta 1OTr0 >KOPCTKOCTI. [l711 HOBMX IIPUCTPOiB 06yJI0 BUBHAUEHO AMHAMIUHI
XapaKTEPUCTUKU YKOUYYIOUOT0 POJIMKA 3 MifiBiCOM, IIBMUKICTh HAMOTYBAHHSI HUTKA MEXaHi3MOM, BJIACHI KOJIMBAHHS
nigBicy Npu JIiHINAHINA XapaKTePUCTHL IIPYKHOCTI TijIa HAMOTYBaHHS, BJIACHI KOJIMBAHHA IiZBICY IIPU MIPY>KHOMY
KpiMJIeHHi YKO4yIOUOro posuKa. BusHaueHo onTuMasbHi IapamMeTpu >KOPCTKOCTI IIPY>KHOTO eJIeMeHTa 11J1s1 6a30BUX
MallMH. AHaJIITUMHO BU3HAYEHO Ta MiTBEPI’KEHO €KCIIEPYMEHTAJIBHO BEJINYMHY BIJIMBY IOCaAKU 606iHM Ha
006iHOTPUMAaYi Ha Bary NIaKyBaHHS Ta 3HAYE€HHSI KPUTUYHUX MIBUAKOCTEN. [I7151 3alIPONIOHOBAHUX KOHCTPYKLLiH
YKOUYYI04YOTO POJIMKA HAMOTYBAJIbHMX MEXaHi3MiB aHaTiTUYHO BU3HAYEHO 3aJIEXKHOCTI IIPOKOB3YBAaHHS YKOUYIOYOTO

POJIMKa I10 NTOBEPXHi KOHIYHOTI'O I1aKyBaHH4.

2. The dissertation is devoted to structural synthesis, research, development and improvement of winding
mechanisms of rewinding machines. Analytical determination of critical equipment speeds, modeling of winding
processes, development of new designs of the mechanism and providing recommendations for their design,
experimental confirmation of the obtained analytical models are performed. A classification has been developed
for existing winding mechanisms of rewinding machines, which facilitates the choice of structure and type of
winding mechanism during design. The algorithm of calculation of critical speeds of rewinding machines is
specified, the influence of rigidity of bearing supports on frequencies of oscillations of the bobbin holder is
considered. The analysis of the process of winding threads allowed to clarify the change in the frequencies of
natural oscillations of the equipment depending on the thickness of the package, which in turn made it possible to
determine the operating winding speeds. The equipment has been improved with the proposed new rolling roller
devices, which allow to increase the productivity of winding machines and to improve the quality of packaging. The
dynamic characteristics of the bobbin holder of the winding mechanism are determined taking into account the
thickness of the winding body on the package and its rigidity. For new devices, the dynamic characteristics of the
rolling roller with suspension, the winding speed of the mechanism, the natural oscillations of the suspension with
a linear characteristic of the elasticity of the winding body, the natural oscillations of the suspension with elastic
mounting of the stiffening roller were determined. The optimal parameters of the stiffness of the elastic element
for basic machines are determined. The magnitude of the influence of bobbin landing on the bobbin holder on the
packing weight and the values of critical speeds were analytically determined and confirmed experimentally. For
the proposed designs of the rolling roller of the winding mechanisms, the dependences of the slippage of the
rolling roller on the surface of the conical package are analytically determined.
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