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1. O6rpyHTyBaHHS IapaMeTpiB iHepLifHOro IJIAHETAPHOTO 3aNI00KHOTO MeXaHi3My T'BUHTOBUX KOHBEEDIB

2. Substantiation of parameters of the inertial planetary safety mechanism of the screw conveyors

Pedepar:

1.V npuceprauii Ha mifcTaBi CyKYITHOCTI y3arajbHEHUX HayKOBUX PE3YJIbTATIB BUPILIEHO HOBE aKTyaJlbHE 3aBIAHHS
IiIBUIIEHHS TeXHOJIOTIYHOI e(PeKTUBHOCTI IIpPoLeCcy POOOTH 'BUHTOBUX TPAHCIIOPTHUX MEXaHi3MiB IIJISIXOM
yIOCKOHAJIEHHSI KOHCTPYKLI Ta OGIPYHTYBaHHSI IapaMeTpiB iHepLifHOI [1J1aHeTapHOi 3a1100DKHOI My(PTH, SIKY
BMKOHAHO Ha OCHOBI 6illJIaHETAPHOTO iHEPLIMHOr0 MEXaHi3My 3 PyXOMOIO peaKTUBHOIO JIaHKo0. Ha oCHOBI

IMPOBEAECHUX TEOPETUIHO-EKCIIEPUMEHTAJIBHUX ,[[OCJIiJ_I)KeHb p03pO6JI€HOZ aHaJIITUYHI BaJ'[e)KHOCTi, AaKi OO3BOJISIIOTH



aHaJsi3yBaTu NepeMillleHHs TOUKM Ae6aIaHCy Ta MEXaHi3My 3arajloM; aHaJliTU4Hi 3aJIe>KHOCTI 171 BU3HAYEHHS
KiHEMaTUYHUX i AMHAMIYHUX [1apaMeTPiB CTOIIOBOTO PEXMMY POOOTU IBUHTOBOI'O KOHBE€EPA 3 iHEpLIiHOI0
IIJIaHETAPHOIO 3alI00DKHOI0 My(PTOI0; EMITIIPUYHI PiBHSIHHS, SIKi XapaKTepU3YIOTh 3MiHY raJbMiBHOTO 06€pTOBOTO
MOMEHTY CTOIIOBOTO PEXXUMY pOOOTH Ta KoedillieHTa KOPUCHOI Aii nepenadi 06epToBoro MoMeHTty. Ha ocHOBI
IIPOBEJIEHNX TEOPETUYHUX i €eKCIIEPUMEHTAIbHUX JOCIiI)KEHb OOI'PYHTOBAaHO OCHOBHI palliOHaJIbHi IapamMeTpu
iHepLifHOI Iy1aHeTapHOi 3a1100DKHOI My(PTH 'BUHTOBOrO KOHBeepa. MakcrmabHUI 06ePTOBUI MOMEHT BUXiHOTO
BaJla iHepLiiHOI IIaHeTapHOi 3a1061KHOI MyQTH I'BUHTOBOTO KOHBEEPA Y CTOIIOBOMY PEXXUMIi (POPMYETHCS IIIISIXOM
3pOCTaHHS eHeprii febasaHca 32 paxXyHOK 36i/bLIeHHS IIBUKOCTE 06epTaHHs ebasaHca HaBKOJIO CBOEi oci Ta oci
MIPUBOJIA iIMITyJIbCHOTO MOJYJIS Ta 3MIHIOETBCS B AianasoHi 19,6 ... 29,4 H-M 3a BiATIOBiAHOTO IEPEIATOYHOTO
BiJHOLIEHHs NIpUBOAY JebanaHca, 1o AopiBHIOE 2,2. PaniioHanbHe QPYHKLIOHYBaHHS NIPOLECY pOOOTH IBUHTOBOTO
KOHBE€pa 3 METOIO 3a0€3[1€4Y€HHS MAaKCUMAJIBHOTO rajibMiBHOTO 06€pTOBOTO MOMEHTY BUXiZHOTO Bajia IpU
BUHUKHEHHI IepeBaHTaXEHHS 10r0 pob60o4rx opraHiB y Meskax Bif 20 H-m 10 42 H-M, a60 104aTKy CTOIOBOTO
peKumMy pobOTH I'BUHTOBOI'O KOHBEEPA NOCSTHYTO 32 HACTYIIHUX I1apaMeTpiB: YacToTa 06epTaHHs BXiJHOTO Baja
iHepLifiHOI NJIaHeTapHOi 3ar106DKHOI My(PTH Bif, 262,5 06/XB 10 437,5 06/xB; IepelaTOuYHE BiJHOIEHHS IPUBOIY
BEPXHBOTO AebanaHcy Bif 2,0 1o 3,2; nepesaToYHe BiIHOLIEHHS IPUBOJY HIKHBOTO NlebaslaHCy piBHE

1,0.KoHCTpYKTUBHA HOBU3HA TE€XHIYHOIO pillleHHs 3aXullleHa [1aTeHTOM YKpaiHu Ha KOPUCHY MOJIEJIb.

2. In the dissertation, on the basis of the set of generalized scientific results, the new actual problem of increasing
the technological efficiency of screw transport mechanisms operation process is solved due to design
improvement and substantiation of parameters of the inertial planetary safety clutch, which is produced on the
basis of the biplanetary inertial mechanism with a mobile reactive link. On the basis of the conducted theoretical
and experimental research the following has been developed: analytical dependences which allow to analyse the
displacement of the imbalance point and the mechanism in general; analytical dependences for determination of
kinematic and dynamic parameters of the operation stop mode of the screw conveyor with inertial planetary safety
clutch; empirical equations that characterize the change in braking torque of the stop mode and the torque
transmission efficiency. Grounded on the conducted theoretical and experimental research, the optimal
parameters of the inertial planetary safety clutch of the screw conveyor are substantiated. The braking safety
torque of the output shaft of the screw conveyor inertial planetary safety clutch in the stop mode is formed by
means of increasing the imbalance energy due to acceleration of the imbalance rotation around its axis and the
drive axis of the pulse module as well as range variation of 19.6 ... 29.4 N-m, when respective gear ratio of the
imbalance drive equals to 2.2. Rational functioning of the process of the screw conveyor operation in terms of
providing maximum braking torque of the output shaft in case of overload of its working parts in the range from 20
N-m to 42 N'm, or the beginning of the stop mode of the screw conveyor, is achieved by the following parameters:
input shaft speed is from 262.5 rpm to 437.5 rpm; the gear ratio of the upper imbalance drive is from 2.0 to 3.2 and
the lower imbalance drive is equal to 1.0. The annual economic effect achieved by increasing the technological
capabilities of the screw conveyor is UAH 12,209.7. The research results were implemented at PJSC "TerA"
(Ternopil), LLC "Ukraine" (Ternopil region, Pidvolochysk district) and PP "Ukraine-Agro-2C" (Khmelnytsky region,
Chemerivtsi district) in technological lines, respectively, for transportation and dough formation and for
transportation of bulk products and goods. Theoretical and practical results of the research were implemented in
the educational process of Ternopil Ivan Puluj National Technical University during teaching the subject "Drives of
Machines and Machine Complexes". The constructive novelty of the technical solution is protected by a patent of
Ukraine for a utility model.
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