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Mosga guceprTariii:
Koau TeMaTHYHHX PYOPHK: 55
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1. O6rpyHTyBaHHS [MapaMeTpiB iHEPLIITHOTO MJIaHETAPHOTO 3aM00I’KHOIO MEXaHi3My 'BUHTOBUX KOHBEEPIB

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

Pedepar:

1.V nucepranii Ha mifCTaBi CyKYIMHOCTI y3arajbHEHUX HAayKOBUX PE3YJIbTATIB BUPILIEHO HOBE aKTyaJIbHE 3aBIAHHS
IiABUILEHHS TEXHOJIOTIYHOI €(PEKTUBHOCTI IPOlieCy pOOOTH TBUHTOBUX TPAHCIIOPTHUX MEXaHi3MiB LIIJISIXOM
YIOCKOHAJIEHHSI KOHCTPYKLii Ta OO PYHTYBaHHS IapaMeTPiB iHepLifHOI [IJIaHeTapHOI 3aMI00DKHOI My(PTH, SIKY
BMKOHAHO Ha OCHOBI OillJIaHETAPHOTO iHEPLIMHOr0 MEXaHi3My 3 PyXOMOIO pEaKTHUBHOIO JIaHKO0. Ha OCHOBI
MIPOBEIEHUX TEOPETUYHO-EKCIIEPUMEHTATbHUX NOCTiIKEeHb PO3POOJIEHO: aHAMITUYHI 3aJIEXXHOCTI, 5IKi T03BOJISIIOTh
aHaJli3yBaTU NepPEMIllIEHHS TOUKM ebalaHCy Ta MEXaHi3MY 3arajloM; aHaIiTUYHI 3aJ1EXKHOCTI [1711 BU3HAYEHHS
KiHEMaTWYHUX i IUHAMIUYHUX TapaMeTpPiB CTOIIOBOTO PEXUMY POOOTH IBUHTOBOTO KOHBEEPA 3 iHEPLiNHOIO

IIJIaHETAPHOIO 3aMI00DKHOI0 My(PTOI0; eMITipUYHI PiBHSIHHS, SIKi XapaKTepU3yIOTh 3MiHY raJbMiBHOTO 06€pTOBOTO



MOMEHTY CTOIIOBOTO PEKUMY poOOTH Ta KoedillieHTa KOpUCHOI Aii mepenadi 06epToBoro MoMeHTty. Ha ocHOBI
[IPOBEIEHNX TEOPETUYHUX | eKCIIepUMEHTaJIbHUX [OCIiI>KeHb OOIPYHTOBAaHO OCHOBHI palioHasIbHI TapaMeTpu
iHepLifHOI NJ1aHeTapHOi 3a1100DKHOI My(PTH 'BUHTOBOrO KOHBeepa. MakcumabHUI 06€PTOBUII MOMEHT BUXiHOTO
BaJla iHEPLiHOI IIaHeTapHOI 3a1061KHOI My TH T'BUHTOBOTO KOHBEEPA Y CTOIIOBOMY PEXUMIi (POPMYETHCS IIJISIXOM
3pOCTaHHS eHeprii febasaHca 32 paxXyHOK 36i/IblIeHHS IIBUIKOCTEN 0b6epTaHHs ebasaHca HaBKOJIO CBOEi oci Ta oci
IIPUBOJIA IMITyJIbCHOTO MOJYJIS Ta 3MIHIOETBCS B AianasoHi 19,6 ... 29,4 H-M 3a BiANIOBiAHOTO IEpeIaTOYHOrO
BiJHOLIEHHS IIpUBOAY JebanaHca, o AopiBHIOE 2,2. PaliioHanbHe (PYHKLIOHYBaHHS NIPOLECY POOOTH TBUHTOBOTO
KOHBE€Pa 3 METOIO 3a0€3M1e4€HHS MAaKCMMAJIBHOTO rajibMiBHOTO 06€pTOBOTO MOMEHTY BUXiZHOTO Bajla IpU
BHMHUKHEHHI [IepeBaHTa’KeHHs 10ro poboyrx opraHiB y mexxax Big 20 H-m mo 42 H-M, a60 1o4aTKy CTOIIOBOTO
peKumMy pobOTU I'BUHTOBOI'O KOHBEEPA JOCSTHYTO 32 HACTYIIHUX I1apaMeTpiB: YacTOTa OOepTaHHSs BXiJHOTO Baja
iHepuiiiHOI yIaHeTapHOi 3an06ikHOI MydTH Bif, 262,5 06/XB 10 437,5 06 /XB; lepejaTOYHE BiJHOLUIEHHS IPUBOAY
BEpPXHBOrO AebanaHcy Bif 2,0 o 3,2; nepefgaToyHe BiHOIEHHS IPUBOY HIDKHBOTO JiebajaHCy piBHE

1,0.KoHCTpyKTHMBHA HOBU3HA TEXHIYHOTO PIlIEHHS 3aXUIEHA TATEHTOM YKpaiHM 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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