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OBI'PYHTYBAHHSA NTAPAMETPIB 3AXUCHUX MEXAHI3MIB
INHEKOBUX TPAHCHHOPTEPIB

Pestome. [lpedcmagneno KOHCMPYKYIO WHEKOB020 MPAHCNOpmMepa i3 3aN00idCHUM NPUCMPOEM,
BUKOPUCMAHHSL KO 003607151€ NIOSUWUMU eheKMUBHICMb QYHKYIOHYBAHHSL KOHBEEPIG 8 eKCMPEMATbHUX YMOBAX
excnnyamayii. 3 Mmemol YcyHeHHs 3aKIUHIOBAHHS POOOHO20 OpeaHy WIHEKO8020 MpAaHcnopmepa npu
nepemiujeHHi mamepiany 3anponoHO8AHO GUKOPUCMOBYEAMU 3aN0DIXCHUN NPUCMpili 3 pOo30iNeHUMU 8 Yaci
pedxcumamu OYKCY8anHs ma 0Cb0B020 3MIUYeHHs WIHEeKa OISl ABMOMAMUYHOZO GIOHOGIEHHS pOOOY020 CMAHY
KoHsecpa. Taxoowc npogedeHo cunosuii aHaniz pobomu 3aXUCHO20 MeXaHismy, OCHOBHUM NPUSHAYEHHAM SIKO20 €
BUBHAYEHHSL 3ANENCHOCHI KPYMHO20 MOMEHMY 6i0 NpOoGepmanHs NIeMy)m Ha pi3HUX emanax cnpaylosamHs
3ano6ixicHo20 npucmpor. Ananiz epagiunux 3anexicHocmell 0ac 3mMoey KOMWIEKCHO OYIHUMU IHMEHCUBHICHb
8NIUBY MO2O YU [HULO2O NAPAMEMPA HA 8EeIUYUHY KPYMHO20 MOMEHNY HA PISHUX emanax pobomu 3anobixcHozo
NpUCMpoI0, A MAKOJNC € OCHOBOIO Ol  PO3POONEHHS  [HICEHEPHOI MemOOUKU NPOEKMYBAHHA U020
KOHCMPYKMUGHO-MEXHONIO2IYHUX napamempis.

Knrwuoei croea: uinexoguii mpancnopmep, 3anobicHuil npucmpii, nieMygma, KpymHuil MOMeHM,
KaHaska.

R. Gevko, O. Klendiy

INTERPRETING OF PARAMETERS OF THE SCREW CONVEYORS
PROTECTIVE MECHANISMS

Summary. Screw conveyors have have been widely used for transporting of bulk and lump materials in
different manufacturing processes. But while transporting there can happen jamming of screw operating unit
caused by the gap between the screw rotation surface and the guide pipe internal surface. To recapulate the
conveyor operating capacity the jammed screw edge must be moved aside along the axial direction from the
contact with the material and then, after the removal of overloading, the drive elements must provide the initial
location of the operating unit for transporting of the material in the unloading area.

Conventional principle of the jammed operating unit reversing is performed using the planetary safety
devices, that provide the reverce screw flight from an unsufficient rotation angle to some complete rotations with
the further recovering of the initial location. The method of axial moving aside of the jammed screw operating
unit, using ball safety clutch, where profile grooves were made both in exit and entrance from the
clutch,isecceptable as well.

Design of the screw conveyor with the safety device, application of which makes possible raise the
efficiency of the conveyors operation in the extreme operatiny conditios, is presented in the article. To prevent
the jamming of the screw conveyor operating unit while transporting material, safety device with separated in
time skidding regimes and the axial displacement of the screw for the automatic recovering of the conveyor
operating state, has been proposed to be applied.

Power analysis of the protective mechanism operation, designed to find the dependence of the torque on
the semiclutches turning at different stages of the safety device response, has been carried out. Analysis of the
graphic dependences makes possible to estimate completely the effect intensity of this or other parameter on the
torque size at different stages of the safety device operation, as well as is the basis for the development of the
engineering method for the design of its construction — manufacturing parameters.

Key words: screw conveyor, safety device, semiclutch, torque, groove.

YMOBHI MO3HAYEHHS:

T,, —MaKcUMalbHUil KPYTHUIH MOMEHT IIPU KOHTAKTI 3 IUIOCKOIO MIOBEPXHEIO JIyHKU;
T,, —MaKcuMalbHUI KPYTHUI MOMEHT IIPU KOHTAKTI 3 OIMYKJIOH0 NOBEPXHEIO JTyHKU;
T,, —MaKCUMalbHWU KPYTHUI MOMEHT IIPU KOHTAKTI 3 yBIrHYTOIO MIOBEPXHEIO JIyHKH;

T, — MakcuManbHUI KPyTHUI MOMEHT, KU BUHUKAE P BUXOJi KYJIbKH 3 TyHKH Ha MOXUIY poOouy KaHaBKY;
T, — MakcUMallbHUN KPyTHHII MOMEHT, KU BUHUKAE MPH NepeMillieHHi KyJIbKU MO MOXUiiit pobouiil kaHaBLi;
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T, — MakcuMaJbHUIl KPyTHUH MOMEHT, KM BMHMKA€ NpM IepeMillleHHi KyJIbKU HO MOXWIili 3BOPOTHii
KaHaBlIi;

F,, — cuna npyxuHu;

F, — HopmainbHa cuia;

F,, —cuna Teprs;

F, — pe3ynbTyroua cuia;

F — ocboBa cuna;

o
F_ — xonosa cuia;
D — niamMeTp po3TallyBaHHs KYyJIbOK;
r — paniyc KyJbKu;
¢ — JKOPCTKICTb MPYKHHHU;
0, — TOMepeHil HATAT MPYKUHM;
h — MaKkcuMallbHa BEJIMYMHA MEPEMillleHHs KyJIbOK M0 TIOCKil MOBEpXHi JTyHOK;
R — paniyc npo¢ino KpUBOJiHIHOT MOBEPXHI JTYHOK;
0, — KyT HaXWLy JIyHKU 3 IJIOCKOIO MOBEPXHEIO;
Q,

lo

(27

le

0!, — KyT Mi)K HOPMAJIbHOIO i KOJIOBOIO CUJIaMM TPU BUXOJi KyJIbKH 3 JIyHKU Ha MOXUITY pob04y KaHaBKY;

— KyT HaXuily JIyHKH 3 OMyKJIOIO TOBEPXHEIO;
— KyT HaXuily JIyHKH 3 YBITHYTOIO OBEPXHEIO;

0, — KyT Mi)k HOPMAJIbHOIO i KOJIOBOIO CUJIaMH TIPU MepeMillleHHi KyJIbKH 10 MOXUIiil pobodiit kaHaBL;
O, — KyT MIXK HOPMaJIbHOIO i KOJIOBOIO CUJIaMU IIPU NEpeMIillleHHi KyJIbKY [0 MOXUIiil 3BOPOTHIill kaHaBLi;
S — KyT Haxuiy poOouoi KaHaBKM HA TOPLEBili MOBEPXHi Beay4oi miBMyTH;

¥ — KyT Haxwly 3BOPOTHOI KAHABKM Ha TOPLEBiif MOBEpXHi Bexyqol miBMy(hTH;

f — xoediuieHT TepTH;

@ — KyT TepT;

£ — KyT BiTHOCHOTO POBEPTaHHS MiBMy(TH;

0 — MakcHUMaJbHE OChOBE TIEPeMIlleHHs BeIeHOI miBMY(hTH (3a30p Mixk miBMydramm);

X — OiKy4e 0CbOBe MepeMillleHHS;

x, — OlXKyua BEJIMYMHA 3a4E€ITIEHHA KYJIBKH 1 JIyHKH;

x, — OiKyya BeJIMUMHA BUXOIY KyJbKH 3 KaHaBKH;

x, — OixKy4ya BeIMUMHA BXOAY KyJIbKM Yy KQHaBKY.

IMocranoBka npobaemu. IIIHeKOBI TpaHCOPTEpH OTpUMATIH 3HAYHE BUKOPUCTAHHS
IIPH TIEPEMIIEHHI CHITKMX 1 KYCKOBHX MaTepialiB y pi3HHX BHPOOHHUYUX Tporecax. OJHaK
IIpU TPaHCIOPTYBAaHHI MaTepialliB yHACIIIOK HAsBHOCTI 3a30py MiX IMOBEPXHEIO0 0OepTaHHS
ITHEKa Ta BHYTPIIIHHOI TIOBEPXHEIO HAMpPAaBIAOUOoi TpPyOM MOMKIUBI 3aKIMHIOBAHHS
IBUHTOBOTO poOodoro oprany. JIJis BiAHOBICHHS IIpale3J aTHOCTI KOHBEEpa HEOOXiTHO
BiJIBECTH B OCHOBOMY HAINPSMKY 3aKJIMHEHE peOpo IMHEKa BiJi KOHTAaKTy 3 MarepiajoMm. Y
MOJANBINOMY, THCIS 3HATTS TEepeBaHTAKEHHS, €JeMEHTH IPHBOAA TOBHHHI 3a0e3MeunTH
MMOYaTKOBE ITOJIOKEHHS po0OdYoro opraHy JJisi TPaHCHOPTYBaHHS Marepialy B 30HY
BHUBaHTaKCHHS.

AHaJ3 OCTaHHIX JOCHIKeHb i myOJikamiii. BigoMuii TpHHIOHI peBepcyBaHHS
3aKJIMHEHOTO poO0YOro opraHy, sIKHif BUKOHY€ETHCS 32 JOIMIOMOTOIO TUIAHETAPHUX 3aM001KHUAX
MPHUCTPOIB, 0 3a0e3MeUyI0Th 3BOPOTHE MPOBEPTAHHSI IIIHEKA BiJl HE3HAYHOTO KyTa MOBOPOTY
JI0 KUTBKOX TIOBHUX OOEpTIB 3 HACTYITHUM BiTHOBJICHHSM ITOYAaTKOBOTO IOJIOKEHHS. Takox
MOXJIUBUN CIOCIO OCHOBOTO BiJIBEJICHHS 3aKJIMHEHOTO TBHHTOBOTO poOOYOro opraHy 3a
JIOTIOMOTOFO KYJIBKOBHX 3aITO01KHAX MY(T 13 MPOQiTbHAM BUKOHAHHSM JIYHOK SIK TIPA BHXO/TI
13 3aYeIUICHHS], TaK 1 IpH iX BXOpkeHHi [1; 2; 3; 4].

AHami3 BiIOMUX JOCTDKEHh IIOKa3aB, IO OCHOBHUMH HEIOJIKAMH ICHYIOUHX
3aMmo01KHAX MIPUCTPOIB, SKI 3a0€3MeUyIOTh PeBEPCYyBaHHS MIEPEBAHTAKECHUX POOOUHMX OpraHiB
€ X KOHCTPYKTHUBHA I TEXHOJIOTIYHA CKJIAHICTh, BEIMKA MaTEPiaIOMiCTKICTh, HEHA[IHHICTh
y poOori. Takox BOHM MarOTh 3Ha4H1 rabapuTHI po3MipH, a Ipu iX poOOTI BUHUKAIOThH BEJIUKI
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JUHAMIYHI HABAaHTA)XCHHSI BHACTIJIOK 3HAYHUX CHJI 1HepIii BeJCHWX JIAHOK MPUBOAY Ta
po6odoro oprany 3 aBTOMaTHYHUM BiIHOBJICHHSIM HOTO TTOYaTKOBOTO MOJIOKEHHS.

Merta poboru. IligBumuti eheKTuBHICTH (PYHKI[IOHYBAHHS IIHEKOBUX TPAHCIIOPTEPIB
B eKCTpEeMallbHUX YMOBax eKcIUIyaTalii IUIIXOM pPO3poOJieHHS Ta OOIPYyHTYBaHHS
parioHaIFHUX TTapaMeTpiB 3am001>KHOTO0 MEXaHi3My IITHEKOBOTO poO0YOTO OpraHy.

IocTranoBka 3aBaaHHs. Po3poOUTH HOBY KOHCTPYKIIIO 3aXMCHOTO IPUCTPOIO
ITHEKOBOTO KOHBEEPA /TSI OCHOBOTO BiZIBEICHHS POOOYOro OpraHy HIHEKOBOTO TpaHCIOPTEpa
IpM BHUHUKHEHHI NEepeBaHTAKCHHS Ta 3a0e3Ne4eHHs] BiJHOBICHHS HOTO ITOYaTKOBOTO
MOJIOKEHHSI, @ TaKOX TEOPeTHYHO OOIPYHTYBAaTH KOHCTPYKTHBHI Ta CHIJIOBI HapameTpH
3aXHCHOTO MEXaHI3MYy.

PesyabTaTnn fgociaipkeHHsi. 3 METOIO NiJABHMINEHHS eKCIUTyaTalliiHUX MOKAa3HHUKIB
I'BUHTOBUX KOHBEEPIB po3p00sIeHO 3a001KHUHM MPUCTPiii JUIs IHEKOBOTO TpaHcmopTepa [S].

Ha puc. 1 300pakena cxema ITHEKOBOT'O TpaHCIOpTepa i3 3an001KHUM ITPUCTPOEM.

\ \
VAN
17 16 15 14 13

Pucynok 1. [1IHexoBuii TpaHcopTep i3 3aM001KHUM MPUCTPOEM

Figure 1. Screw conveyor with the safety device

Bin ckmamaetbest 3 pamu 13, Ha sKiit po3Mimennit OyHkep 6 1 Kopiyc TpaHcmopTepa 7.
VY Kkopiryci TpaHcmopTepa po3TalloBaHUi TBUHTOBUH KUBUIBHUK 8, BaJl KOTPOIO BUKOHAHO Y
BHUTJISI TPyOW 9, B cepenuHy SKOi 4Yepe3 MiAMMUITHUKA 6 BCTAaHOBIEHO CYIUIbHHMHA Banm 11,
KOPCTKO 3aKpilIeHWH npaBuM ¢uianmeM 12 y kopmyci. 3 JiBoro OOKy CYIIJIBHUH Bal
KOPCTKO 3akpimieHo y cridnmi 17. Ha nmiBomy dumanni 14 yepe3 pagiaibHO-YHOpPHHMA
I IITAITHAK 15 BCTAHOBJICHO 3aIO01KHAN MPUCTPiil, BAKOHAHHWN Y BUTJIS1 BETy4O0l MiBMY(PTH
5, sKa 3a JIOTOMOroI0 KyJlboK 16 B3aeMo3B’si3aHa 3 BejaeHow miBmydToro 4. IliBmydra 4
JKOPCTKO 3aKpiluileHa Ha TpyOl J>KMBHJIBHUKA 1 3a JONOMOTOIO YIOPHOTO IIiJIIIMITHUKA 3
MMITACHEHA TPYXHUM €JIeMEHTOM 2. 3a JOTOMOror0 raikm | BimOyBa€ThCsl perysIrOBaHHS
KPYTHOT'O MOMEHTY, SIKUi1 1epeiae 3armo0KHUM TPUCTPIH.

PoGoTa mHEKoBOTO TpaHCTOpTEpa 13 3aHOODKHUM IPUCTPOEM 3IHCHIOETHCS TaKUM
ypHoM. CHIKUN Matepiall yepe3 OyHKep MOTpaIuise B KOPIyC TpaHCIOpPTEpa Ha TBUHTOBUMN
JKUBUJIBHUK, SIKAU 3/IIHCHIOE 00€PTOBHIA PyX 1 TPAHCIIOPTYE MOTO B HAMIPSIMKY BUBAHTAKCHHSI.
[Ipn momamanHi HEMOMAPIOHIOBAILHUX TUT y 30HY MDK IOBEPXHEIO OOEpTaHHS ITHEKa 1
BHYTPIIIHBOIO MOBEPXHEIO KOpIyca TpaHCHOpTepa BUHHUKAE 3aKIMHIOBAHHS I 3ymHHKa
TBUHTOBOTO KMBUJIbHUKA.

3 METO YCYHEHHs 3aKJIMHEHHS pOO0YOro OpraHy ITHEKOBOTO TpAaHCIIOpTEpa IPH
nepesaBaHHi KPyTHOTO MOMEHTY 3allpOIIOHOBAHO BUKOPHUCTOBYBATH 3aroODKHUM MPHUCTPIii
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[6] 3 po3nmimeHWMH B dYaci pekuMaMu OYKCYBaHHS Ta OCHOBOTO 3MIIEHHS IMHEKa JUIs
BiJIHOBJICHHSI poOOYOTO CTaHy KOHBEEpa, KOHCTPYKTHBHA CXeMa SIKOTO Ta 3araJbHHA BHTJIST
po6oYoi MoBepXHi Bexyuoi miBMy(pTH 300paskeHo Ha puc. 2.
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PucyHnok 2. KOHCTpYKTHBHA cxeMa 3aro0i’>KHOT0 MPUCTPOIO () Ta 3arajbHuUil BUTIIA po6oyol
MOBepXHi Bexy4ol miBMy(dTH; 6 — Mmonens, BukoHaHa B KOMPAS 3D; B — 3arajnbHuit BUTJISII BUTOTOBJIEHOT
niB Myt

Figure 2. Construction scheme of the safety device (a) and general appearance of the driving

semiclutch working surface; b — model made in KOMPAS 3D; c — a general appearance of the produced
semiclutch
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3anponoHOBaHa KOHCTPYKILiSl 3aMOO1KHOTO MPUCTPOIO JIO3BOJISIE CYTTEBO 3MEHIIUTH
JTUHAMIYHe HaBaHTAXKCHHS Ha MPUBOJI 1 CHJIM 1HEPITii B KyJIbKax My(TH, 110 3HAYHO ITiIBHIIYE
JIOBIOBIYHICTb Ta €KCILTyaTalliliHI XapaKTepUCTUKH.

3anmoOikHAM MPUCTpi (pHc. 2a) CKIamaeThes i3 Beaydoi miBMyptm 1, ska 3a
JIONIOMOTOI0  PajliajIbHO-yIIOPHOTO TiIMIMIHAKA 2 BCTaHOBJIeHa y Kopmyci 3. Ha Topuesiit
MoBepxHi BeJieHOi MmiBMyQTH 11 3akpimieHi KyJbKH S5, AKi pO3MIINeHI IMOMAapHO Ha Pi3HUX
niamerpax. Kynbku 5 BXonsaTh y 3adenyieHHs 3 JyHkamu 13 Bemywoi miBmydtu 1. Benena
miBMy@Ta 11 BcTaHoBieHa Ha morinax 10 Bajga 4 3 MOMIJIHMBICTIO OCHOBOTO 3MIICHHS. Mix
BefieHOl0 miBMypToro 11 i radikoro 9 icHye 3a3op O, BelMYMHA SIKOTO BiJMOBiTa€
3ano0iKHOMY pexumy. Benena miBmygra 11 miarucHena B Oik Bexyuoi miBmy¢pTH 1
MEHTPAJILHOIO TIPY)KHHOIO 7, sKa B3aeMmojie i3 raiikoro 6 i Brynkoro 8. Ilo miamerpy
po3TalryBaHHS KyITbOK 5 1 JTyHOK 13 13 1BOX OOKIB KOXKHOI JYHKH Ha TOPIIEBiH MOBEPXHIi
Bey4oi miBMypTH | BHKOHAHI MOXWJII KaHaBKH — poOoua 12 i 3BopoTHa 14, mpuyoMy KyT
HaXWITy poOoUOi KaHaBKK [ € 3HAYHO MEHIIIAM KyTa HaXWJTy 3BOPOTHOI KaHaBKH ¥ .

Po6ora 3anmo0i’KHOTO TIPUCTPOIO 3TIHCHIOETHCS TAKUM YUHOM. Y TIPOIeCi TepeIaBaHHs
KPYTHOTO MOMEHTY KYJIbKH 5 3HaXOJSThCs B 3a4CIICHHI 3 JIyHKamu 13 Beaydol niBmydrtu 1,
mo 3abe3neuye oOepTaHHS BCIX JieTalell IPUCTPOIO 1 TBUHTOBOTO oprany. [Ipy BUHUKHEHHI
nepeBaHTaXKeHHS BejeHa miBMydTa 11 3ynuHseThes, a Beayda miBMydra 1 TpogoBKYyE
obeprarucs. lle mpu3BOAUTH A0 BUXOAY KYJIBOK 5 i3 3a4erUieHHS 3 JIyHKaMHu 13, OCKiIBKH
KYJIBKH 5 pyXaroThes 10 poOodiil KaHaBii 12, sika Mae KyT HaxwWiy JyHKH [ Ha TOPIEBiii
MoBepXHi BeAydoi miBMy(hTH 1. 3IiHCHIOETBCS TUIaBHE «M’SIKE» OCHOBE BiJBEICHHS
3aKJIMHEHOTo InHeKa. BHacmigok oOepranHs Bemyudoi miBMyQTH 1 KyJIbKH 5 3aX0oadTh Y
MoTIepeTHE TIOJI0KEHHS, 3IICHIOI0YN PYX TP IIOMY 110 3BOPOTHil KaHaBIl 14, sika Mae KyT
HaxWIy JIVHKA Y Ha TOPIEBii nmoBepxHi Beaydoi miBMydtru 1. ToOTO BiOyBa€eThCs IUIaBHE
«M’sIKe» BiJTHOBJICHHSI TOYaTKOBOTO CTaHYy.

Ha puc. 2 nokazana mozens poOouoi MOBepxHiI Beay4oi HiBMy(TH, BHUKOHaHA B
nporpamuomy 3abesnedenni KOMPAS 3D (puc. 20) Ta 3araabHUN BUTIISAI poO0OYO0i MOBEPXHI
BUTOTOBJICHOI MiBMY(TH (pHC. 2B).

Jlis  aHamizy B3MiHM BEJIIMYMHU KPYTHOTO MOMEHTY BiJl TPOBEpPTaHHS MIiBMY(T
3armo01’KHOTO MIPUCTPOIO HA PI3HUX eTarax CIpalfoBaHHs 3al001’)KHOT0 MIPUCTPOIO IPOBEIEHO
CHJIOBUU PO3PaxXyHOK.

Ha mepmomy etami po3rissHeMO IEpeMillleHHs KyJIbOK 3 BEJCHOIO IMiBMY(TOIO IO
IJIOCKIi# IMMOBEpXHI JIYHOK BeAy4oi miBMyQTH (puc. 3).

ITpu npoMy MakcUMaibHUM KpyTHUM MOMEHT 1, BU3Ha4aeMo 3a ¢opmysioro (1):

n

_eD(&+h-r(l-sing,))
v 2(ig(-9)-f)

ey

Ha puc. 4 npencrasneni rpadiuni 3anexsHocti 7, Bix 3MiHM pajiyca KyJIbKd r i
TIIMOMHY JIYHKH /1 .

PosristHeMo mepeMilneHHs KYJIbOK 3 BEJICHOIO MiBMY(TOO 110 OMYKJIi# MOBEPXHI JIYHOK
Bey4oi miBMypTH (pHc. 5).

ITpu npoMy MakcUMabHUIM KPYTHUH MOMEHT 7', BU3HAuda€eThes 3a GOpMYIIoL0 (2).

o
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cD(50+h—r+r(h—r+(R+r)sinal)j
7—'1 = R * (2)
) (h—r+(R+r)sin0{l)—tga\/R2—(h—r+(R+r)Sir1051)2 ~
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Pucynox 3. PospaxyHkoBa cxema PucyHnok 4. I'padiuni 3anexuocri 7, sig 1 i h
i Bu3HadeHns 1,

Figure 4. Graphical dependences
Figure 3. Calculation scheme for finding 7}, T, onrand h

Ha puc. 6 npexncrasneni rpagiuni 3anexsHocTi 7, Bif 3MiHM pajiyca KyJbKH 7 1
pajiyca OIyKJIOCTI HOBepXHi JIyHKH R .
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Prcynox 5. Po3paxyHKoBa cxema Pucynok 6. I'padiuni sanesuocti 7;, Bin r i R .
s Bu3HaveHns 1, Figure 6. Graphical dependences 7}, on r and R

Figure 5. Calculation scheme for finding 7},
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Po3rnsiHeMo mepeMilieHHsl KyJIbOK 3 BEJIEHOI MiBMY(TOIO IO BBIFHYTiH HOBEpXHi
JYHOK Beydoi mBmydta (puc. 7).

[Tpu nboMy MakcUManbHUM KpyTHUN MOMEHT 1, BU3HA4aeMo 3a (opmyioro (3)

c(50+h——r+r((R—r)sinal—h+r)j

R

T, = - . 3)
(R—r)sinafl—h+r—tg¢-\/Rz—((R—r)sinal—h+r)

\/RZ—((R—r)sinal—h+r)2 +1g@-((R-r)sina, —h+r)

Ha puc. 8 npencrasneni rpadiuni 3anexHocti 7, BiX 3MiHM pajiyca KyJbKd 71 i
pajtiyca OIyKJIOCTi TIOBEPXHI JIYHKHA R .

. ’ R
% Ft % \<‘
) Y N
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& 0 7 7 73 I
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Pucynoxk 7. PospaxyHkoBa cxema Pucynoxk 8. I'padiuni sanexnocri 1), Bin 7 i R

s BusHaueHns 1,

Figure 7. Calculation scheme for finding 7}, Figure 8. Graphical dependences 7}, on r and R

3 amamizy rpadiuHUX 3aNeKHOCTEeHW, mMpejcTaBleHWX Ha puc.4,6,8, MoxKHa
BCTAaHOBUTH, IO JUIS Pi3HUX MPOQiTiB BUKOHAHHS TTOBEPXOHB JYHOK JUISI CEpPEIHIX 3HAYCHD

r=12wmvm; D=115 mm; h=0,53r; R =R =40 mM; C=18,5MM; J,=15 MM;
f=0,15; ¢=8,5 makcuMaibHUI KPyTHUI MOMEHT Ma€ 3HAYCHHSI:

- JUIs JIyHKH 3 TUIOCKOIO noBepxHero — 17, = 29,8 Hw;

- JUIs JIyHKH 3 OIYKJIOKO oBepxHero — 1)) = 23,4 Hw;

- JUIs TIyHKU 3 yBirHyToro nosepxHero — 7,, =37,6 Hwm.

ToMy 1St TiABUIIIEHHS] HABAHTAXXYBAJLHOT 3JaTHOCTI 3a001’KHOTO MPUCTPOIO Tpodisi
JYHOK JOIIJIFHO BUTOTOBJISITH 13 YBITHYTOIO a00 TUIOCKOIO TTOBEPXHSIMH.
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Ha nmpyromy erami, Ha SKOMY KYJbKHA BUXOJSTH 3 JIYHOK Ha MOXWJI IJIOCKI MOBEPXHi
Bemydoi miBMypTH (puc.9), MaKCUMaJIbHUM KpyTHHH MOMeHT 7, BH3HA4aeMO 3a
3aJIeXKHICTIO (4)

. ¢D(8,+h-r(1-sine,)+x)
2:

“4)

. 2 . 2
rsing, —x—tgq)-\/r —(rsine, —x)

-f

\/r2 —(rsing, —x)" +1gg(rsing, —x)

Ha puc. 10 npencrasneni rpadiuni 3anexxHocTi 7, Bif 3MiHM pajiyca KyJbKH 7 1

T2 /-{/;6 \ f—
% \\ ,/
» \\ //
w0

s PN

% // \\ r
A

10 77 2 17 I, MM
0450 049 a53r as7r h mm

TJIMOWHU JIYHKH /1 .

Pucynok 10. I'paciuni sanexuocri 7, sin r i h

PucyHok 9. Po3paxyHkoBa cxema

st Bu3HaueHHs 1,

. . Lo Figure 10. Graphical dependences 7, on r and h
Figure 9. Calculation scheme for finding 7,

Ha tperhoMy erarmi, Ha SKOMY KYJbKH 3 BEJCHOIO IMIBMY(TOIO IEPEMIIIAOThCS IO
noXwiid pobouiid KaHaBIi Bexydoi MIBMYy(QTH, IO CIPHYMHSE OCHOBE BiJBEJICHHS
MepeBaHTakeHOro MmHeka (puc. 11), MakCuMallbHUH KpPYyTHHA MOMEHT BH3HAYaEMO 3a
3a1eXKHICTIO (5)

. cD (6, +h+x,) )
" 2(g(90 - B-0)-f)

Ha pwuc. 12 mpencraBiieHi 3alle’KHOCTI 3MIHM BEIMYMHUA MaKCUMAJIBHOTO KPYTHOTO
MoMeHTy 7, TpH 3MiHHHX 3HAYeHHSX KyTa Haxuwiy poOodoi KaHaBKH [ Ha TOpIEBii

HOBEPXHI BeAy4oi NiBMYy(TH BiJ 3MIHU X, .
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/Cmpj 7—3, HM L~ ﬂ5
Fm3 | A,
23 | Fu3 - 75 /,// A
7 _— |
65 // ﬁzﬁ
/ 7
N 55 /,/ _— gz an
= ) /// /jj; 5
/ /j4 =67
45 fe7

0 105 21 315 42 X2 mm

Pucynok 12. I'padiuni sanexsocri 7 Big X, npu
Pucynok 11. Po3paxyHkoBa cxema

pi3HHUX 3HaueHHsX KyTa [
TSt BU3HaueHHs 1y

Figure 11. Calculation scheme for finding 7 Figure 12. Graphical dependences T'; on x, for

different values of the angle /3

3 ananmizy rpadiunux 3anexsHocteid (puc. 10, 12) MoxHa 3pOoOUTH BHCHOBOK, IIO
MaKCHUMAJIBHUH KPYTHHH MOMEHT BHHHUKA€ IpPU JIOCATHEHHI KyJIBKH BEpIIUHH JTyHKH 1
craHoBuTh 1, =29,8 Hwm (puc. 10). I[Ipu nopansimomy nepexkouyBaHHI KyJIbOK 1 BUXOJOM Ha

HOXMIIy poO04y KaHaBKy BeJIMYMHA KPYTHOTO MOMeHTy 7, Juisi jdiamasoHy kyrtiB f=3"..7°
3MeHIIyeThes B 4,53...6,26 paza.

[lepemimmenHs: KyJ1bOK 3 BEJEHOIO MIBMY()TOIO IO MOXWIiH poOouiii KaHaBIi He
CIIPHYMUHSIE CYTTEBOTO 3POCTAHHS KPYTHOTO MOMEHTY BiJHOCHO MOYAaTKOBOTO 3HAYEHHS B

nianasoni KyTiB £ =3"...7° i 3HaxomuThest B Mexax 16...20 %.

Ha dgetBepTomy erami, Ha SIKOMY KYJIBKH 3 BEJIEHOIO MiBMY(TOIO MEPEMIIIAOThCs MO
MOXMJINX TUTOCKUX TOBEPXHSAX BEAYYOi MIBMY(PTH B HANPSIMKY JIYHOK JUIS BiTHOBIICHHS
MOYAaTKOBOTO TOJIOKEHHsI Bciei cuctemu (puc. 13), MakcuMaapbHUN KPYTHUH MOMEHT
BU3HAYAEMO 32 3aJIEXKHICTIO ()

cD (6, +h—x;)
2(1g (90" -y-9)- f)

T,=- (©)

Ha puc. 14 npencraBiieHi 3alle’KHOCTI 3MIHM BEJIMYMHUA MaKCUMAIBHOTO KPYTHOTO
MOMeHTy 7, Ipu 3MIHHUX 3HAQUEHHSX KyTa HAXWIy 3BOPOTHOI KaHaBKM J Ha TOpPIEBIH

HOBEPXHI BeAy4oi NiBMYy(TH BiJ 3MIHU X, .
Ha wderBepromMy erami copaitoBaHHs KojoBa cwia F_, 3MIHIOE HalnpsMOK Ha
IPOTUJIEKHUHN, a TOMY BUHUKA€E IPOTUMOMEHT 1, , BEJIMUMHA SIKOTO MA€ BiJI’€MHI 3HaUEHHS.

Amnainiz rpadiuHux 3anexxHoctedt (puc. 14) mokasye, 10 MiHIMAJIbHHA MPOTUMOMEHT
IOpU X, BUHUKA€E IPH MiHIMaJIBHO JOIYyCTHUMOMY KyTi ¥ =15 i cranoButs 1, =29,8 Hwm i

T,, =37,6 Hm noka3ye MOMEHT BX0oAy MiBMy(QT B 3auerieHHs B 2,83...3,58 pasa € MeHIIUM,
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HI)X MOMEHT BHXOJYy MiBMY(T 13 3ayeljieHHs, M0 XapaKTepu3ye IUJIaBHUHA MpOIeC
BITHOBJICHHSI p0OOYOTO CTaHy BCi€l CHCTEMH.

0 175 35 525 7 X3 mm

/:/77/74
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Fos N\ -/ — I

_70 // // )/27
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Bl / // / .
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-19 /,// Vo= 20

]3=25ﬂ
20 // o= 0

T4, Fm / ]\5:35

V5

Pucynok 13. PospaxyHKosa cxema PucyHnok 14. I'padiuni 3anexsocti 7', Bix X, npu

Pi3HUX 3HAYEHHAX KyTa
uist Bu3HaueHHs 1,

Figure 13. Calculation scheme for finding 7', Figure 14. Graphical dependences 7', from x; for

different values of the angle

Ha puc. 15 noka3zana rpagidaa 3aJIe’HICTh OChOBOTO ITEPEMIIIEHHS BEJICHOT MIBMY(PTH i
ITHEeKa O BiJ 3MiHM KyTa BiJHOCHOT'O IIPOBEPTaHHS MiBMy(T O .

g mm TOHA 3AN00IXHOZ0 PEXUMY
/5] S S S S
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VOUEOEHHS UHERT 0004020 CMaHy KoHBeepa
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Pucynok 15. 3anexuicts O Bin 3Minu kyTa O

Figure 15. Dependence O on angle P change
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BucnoBkn. Ha oCHOBI MpoBeeHOTO MATEHTHOTO OISy Ta aHali3y 1CHYIOYHX
KOHCTPYKTHBHO-TEXHOJIOTIYHHX  CXeM 3aXHCHHX IPUCTPOIB TBHHTOBHX  KOHBEEPIB
3alpONIOHOBAHO HOBY KOHCTPYKIIIO 3alo01KHOTO MPHCTPOIO, SIKa JI03BOJISIE CYTTEBO
3MEHIIUTH JAWHAMIYHI HABAaHTA)XCHHS HA TMPUBOJ, IO 3HAYHO MiJBHUIIYE JOBIOBIYHICTH Ta
eKCIUTyaTalliiHI XapaKTEePUCTHKH ITHEKOBUX TpaHCHopTepiB. Takox MpOBEACHO CHIIOBHI
aHajiz poOOTH 3axXHUCHOTO MEXaHI3My, OCHOBHHM TpPHU3HAYCHHSM SKOTO € BH3HAYCHHS
3aJIeXKHOCTI KPYTHOTO MOMEHTY BiJl TPOBEPTaHHS MIBMY(T Ha pI3HUX eTamax CIpaIffOBaHHS
3amo01’KHOTO MPUCTPOI0. AHaNI3 TpadiyHUX 3aJeKHOCTEH Jae 3MOTy KOMIUIEKCHO OIIHUTH
IHTEeHCUBHICTh BIUIMBY TOTO YHM IHINOTO TIapamMeTpa Ha BEIUYWHY KPYTHOTO MOMEHTY Ha
pi3HUX eTamax poOOTH 3amo0iKHOTO MPHUCTPOIO, a TAKOX € OCHOBOIO I PO3pOOJICHHS
1HXEeHEepHOT METOAMKH MPOEKTYBAHHS HOTO KOHCTPYKTHBHO-TEXHOJIOTTYHUX TapaMETPIB.

Conclusions. Basing of the patent review and analysis of the available construction —
manufacturing scheme of the safety devices of the screw conveyors, new design of the safety
device, which makes possible to decrease sufficiently the dynamic loading on the drive and
the inertia forces in the clutch rolls, which results in raising the durability and operating
characteristics, has been proposed. Power analysis of the safety mechanism operation, the
main purpose of which is filling the dependence of the torque on the semiclutches rotation at
different stages of the safety device response, has been carried out. Analysis of the graphic
dependences makes possible to estimate completely the effect intensity of this or other
parameter on the torque size at different stages of the safety device operation, as well as is the
basis for the development of the engineering method for the design of its construction —
manufacturing parameters.
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