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IMoctanoBka mnpodiemu. IlpuHnun pobGoTH
3allPOTIOHOBAHOI KOHCTPYKII Ca/pKaJKi YacCHUKY
MOJISITa€ B MEPIIOYEPrOBOMY IPUCMOKTYBaHHI 3yOKiB
70 OTBOpiB Ha MOBEpXHi IycToTiioro OapabaHa,
3aBJISIKH PO3PIDKEHHIO B HOTO CepeluHi, 3 HACTYyITHUM
3aXOIUICHHSIM 3yOKa HaNbISIMA BHJIKH JIAHIFOTOBO-
IUTYH>KEpHOTO amapaTa i MPUMYCOBUM TOIITYYHUM
BCTPOMIISIHHSIM MOTO JGHIIEM YHHU3, @ POCTKOM JIOT'OpH
y naHo OGoposzenku [4; 8; 15; 16]. YV momeHT
BIJOKpeMJIGHHSI 3yOKa BiJ OTBOpPY Ha IOBEPXHI
OapabaHa BiH TiJ Ji€l0 BJIAcCHOI BarM Tajae Ha
HIDKHI mamenp po3KpUTOi BHIKH I ompasy
3aTUCKAEThCA JIBOMA OOKOBMMH MAJBIIMHU L€l X
BUJIKH. A TOMY OYCBHIHHM IIOCTa€ 3aBIAaHHS
Y3TOJDKEHOI POOOTH KOXHOTO €JIEMEHTY CHCTEMHU
«OapabaH — 3yOOK YacHHUKY — BIJIKa», IEpeAyBaTH
SIKOMY TOBHHHI TEOPETUYHI MOCHIIIPKEHHsSI BKa3aHOI
CHCTEMH.

AHaJi3 ocTaHHIX H0CTiIzKeHb i myOsaikauii.
Y ciIbCHKOTOCHONAPCHKIM — TEeXHili, 30KpemMa B
MMOCIBHMX MaIllMHAX, ITHEBMOMEXAHIYHI CHCTEMH
HaOyau OBOJI IIMPOKOTO IOUIMPEHHS N BHKOPHUC-
TOBYIOTBCS [UIS BHYTPIIIHBOMAIIMHHOI'O TPAHCIIOPTY-
BaHHS HACiHHS Ta M00puB, 3a0e3meuyroun ix edek-
THUBHE JIO3yBAaHHS 1 TOUHE CKEPYBaHHS y BH3HAUCHE
Mice. A TOMy NHTaHHSIM CTBOPEHHS Ta OOIPYHTY-
BaHHS @apaMeTpiB TaKUX CHCTeM 1 IX pobouux
OpraHiB MPHUCBAYEHO YHMAJIO HAYKOBHUX IIpaIlb.
OcobnuBe wMicue B JIOpoOKYy BUEHHX IOCITAIOTh
poboTH, cIpsMOBaHI Ha MiIBUIIEHHS €(QEeKTUBHOCTI
OJHO3EPHUHHOTO 3a0MpaHHS # pO3MOIUTYy B TIPYHTI
HACIHHS 3€PHOBHX KyJIbTYp. Tak, y HAyKOBUX Iparsix
M. O. Cgipens [10; 11] nprcMOKTYBaHHSI i 3aXOILICH-
HS HAaCiHMH OTBOpPAaMH BHCIBHOTO JAWCKa pPO3IIIsia-
€Tbcsl K Oe3mepepBHUIl AMHAMIYHMH  Ipolec,
3yMOBJICHHH OCTYIIOBUM HapOITyBaHHSIM KOHTaKTHOL
B3aeMo/Iii 3epHa (eJjirca) 3 0TBOpOM (KOJIOM), a yMOBa
YTPUMaHHS HACIHMHH BU3HAYA€THCSI CYMapHUMH
3yCHJUISIMH, SIKi AiFOTh Ha HEl B pi3HUX (a3ax ii pyxy.

[MoniOHMMM JOCTIKEHHSAMH TMHEBMAaTHYHOTO
amapata 3  KOHIYHMM  BHUCIBHHUM  €IEMEHTOM
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BCTaHOBJICHO, [0 YMCIIOBE 3HAYECHHS CHIH IPUCMOK-
TyBaHHSl HACIHMH 3EPHOBUX KOJOCOBHX KYIBTYp A0
KOMIpKH 3aJIeXHUTh SK Bif IX (¢i3uK0-MEeXaHIYHUX
BJIACTUBOCTEH, TaK 1 BiJl KOHCTPYKTHBHO-TEXHOJIOI14-
HUX MapaMeTpiB BuciBHoro amapata [19; 20], a B
HAyKOBifl mpami [2] aBTOpH KOHCTATYIOTBH: Mim Yac
B3a€MOJii HACIHHS NMPOCANHUX KyJIbTYp 3 aKTHBHOIO
KOMIpKOIO CIIPSIMOBAaHOI Aii HMPHUCMOKTYBaJIbHA CHJIA
3MIHIOETbCS ~ OOCpHEHO  MPOMOPIIHHO  KBajpaTy
BIJICTaHI Mi’K HACIHUHOIO 1 KOMipKO¥O.

Crin 3a3HaunTH, 10 B MPOAHATI30BAHUX ITy0-
JMiKalligX  MEPEeBAXXHO  PO3MNIANAETBCA  MPOIIEC
MIPUCMOKTYBAaHHSI HACIHHS JO OTBOPIB Ha TOPIIEBUX
MOBEPXHAX JUCKIB, BiJl €IHABIIMCH BiJl SKUX BOHO
CKEPOBYETHCSI B IPYHT, IO HE € XapaKTEepHUM IS
JOCIiKYBaHOI Mojeni, B sKiif 3yOOK YacHHKY,
BIJOKpEMJIGHMH BiA OTBOpIiB Ha ITHEBMAaTUYHOMY
OapabaHi, MOTpaIUIsse Ha HIDKHIA Maners po3KpUTol
BUJIKH JIaHIFOTOBO-IUTYHXKEPHOTO CaJAWJIBHOTO ara-
pata, IKMH pyXaeThCs HOCTYIAIBHO.

OOrpyHTYyBaHHIO TapameTpiB  OapabaHHOTO
ITHEBMOMEXAHIYHOTO HPUCTPOIO TIiJl Yac PO3CENICHHS
mofi3yca MpHCBsiYeHA HaykoBa mpaus [7]. YV Hii
HaBeJICHO uQepeHIlianbHi PIBHSIHHS PyXy JIMIMHOK,
MpPUENHAHUX 10 OTBOPIB HA MOBEPXHI IMYCTOTLIOrO
OapabaHa, Ha OCHOBI SIKUX OTPUMAHO 3aJEKHOCTI IS
BH3HAYEHHsI CyMapHOI HOPMAaJbHOI CHJIM, LIO i€ Ha
JUYUHKY 32 YMOBM BIJICYTHOCTI 1i TpaBMyBaHHS.
BinmMmiHHICTh BKa3aHOT MOJIEN BiJl JOCTIKYBaHOI I10-
JISITa€ B TOMY, IO JINYMHKU MepeOyBaloTh yCepenuHi
OyHKepa-OapabaHa, a 3yOKH YaCHUKY — 330BHI.

Cepen  HayKOBUX  Tpamb, IPUCBIUYCHHUX
CTBOPEHHIO pOOOYMX OpraHiB MallMH I Opi€H-
TOBaHOI CiBOM, HEOOXiZIHO BiJ3BHAYUTH POOOTH
A.T. AxcenosBa, II. A. €EmensgaaoBa, B. A. Cokonosa
[1; 3; 18]. V HuHX pO3rIAmarOThcsi HE TITBKA
TEOPETHYHI OCHOBH OpIEHTYBAaHHS 3araioM, a M
3aIllpONIOHOBAaHI MaTeMaTH4YHI MO IMporiecy ciBOu
ONMU3bKUX 32 (HI3MKO-MEXaHIYHUMH BIACTUBOCTAMHU
KYJIbTYp, 30KpeMa nuOyi. [IpoBeneHruMH TOCTiIKEeH-
HSAMH BiOpaliiiHO-THEBMATHYHOTO CaJMJIBHOTO ara-
paTa BCTaHOBJICHO, 110 MaKCUMallbHa KUIBKICTh IH-
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Oymun (50 ... 52 %), posMileHUX y TPYHTI JEHIEM
JOHHU3Y, OTPHUMAaHa 32 BUCOTH BCTAHOBJICHHS CaIUJib-
Horo amapara 0,10...0,13 M, uactoTH 00epTaHHA
6apabana 0,47 ... 0,48 c'l, MOCTYMAIBHOI IIBUIKOCTI
camranku 0,95... 1,05m/c [1]. Ortpumani uuciosi
3HAYCHHS OKPEMHX IapaMeTpiB MOXYTb OPIEHTOBHO
BKa3aTH i Ha aHaJOriyHi MeXi poOOTH CaJuILHOTO
amapara 3arpoloHOBaHOI CaXKAJIKU YaCHHUKY.

CTOCOBHO 3yOKiB OKPEMHX COPTIB YAaCHHUKY SIK
€JIEMEHTIB JIOCIiPKYBaHOI CHUCTEMH, TO HEOOXiTHO
3a3HAYUTH, [I0 TepeBaKHA OUIBLIICTh HAYKOBIIIB
MIPUCBSIYYE CBOI pOOOTH G10MOTiYHUM OCOOIUBOCTSM 1
TEXHOJIOTiSIM BHPOIIYBaHHs BKa3aHOI KylbTypd [6;
17]. 3okpema BCTaHOBJIEHO, IO 3yOKH YACHHKY
MOXYThb MaTH pi3HOMaHITHI po3MipH, ¢GopMu Io-
BEpXHI Ta Macy, 3yYMOBJEHI iX OiOJOTIYHHUMHU
0COOJIMBOCTSIMH, ajie BiACYTHS iHGopMaris mpo ix
MIPUCTOCOBAHICTh IO MEXaHi30BaHOI'O CaIiHHI 3
MOTJISILY OpIEHTYBAHHS B IPYHTI ICHIIEM JAOHU3Y, a
poctkoM goropu [6]. HacTKoBO BHPINIYIOTH BKa3aHy
npobJeMy IOCHTiDKEHHs, BimoOpaxeHi y craTrax [5;
12; 13], B IKUX HaBENCHO PE3yNIbTATH EKCIICPUMEHTIB
3 BU3HAYEHHS pO3MIPHO-MAcCOBUX IIOKa3HHKIB 1
Koe(imieHTIB TepTs 3yOkiB wacHUKy coptiB Cmac,
Jlinis Ta Jlinep mo pisHuX noBepxHsax. OTpumaHi B
HUX JaHi CIyTYBaTHMYTh OCHOBOIO ISl MOJICIIFOBAHHS
SIK CUCTEeMH «0apabaH — 3yOOK YaCHHUKY — BUJIKa», TaK
1 mporecy 06e3mocepeTHHOr0 MOMITYYHOTO BCTPOM-
JSHHS 3yOKa B IPYHT POOOYMMHM OpraHaMH JIAQHIIO-
TOBO-TUTYH)KEPHOTO CaauipHOro amapara. Jlo Bka-
3aHUX JOCH/KEHb CIiJ JOJaTH TaKOoX 3alpo-
MIOHOBaHYy aHAJITUYHY MOJENb 3yOKa YacHHKY, SIKHUil
PO3TIISIIAETBCA ~ ONHOPIAHMM  TiJIOM  OIHAKOBOI
ryctuan [14]. Otpumani y BKasaHiit HaykoBiil mparii
TEOPETHYHI 3aJIKHOCTI JO3BOJSIOTH 3HANUTH Macy i
KOOpJIWHATH LIEHTpa MacHu 3yOKa, IO € CYTTEBUM
JONATKOBUM YHHHUKOM [UIS MOJICIIIOBAHHS 3araib-
HOTO TIPOIIeCy CaJliHHS YaCHHKY.

[lomo BWJIKM CaguiIBHOTO amapara, TO IOIe-
pelHI TEOpeTHYHi JOCTIHKEHHS B3a€MOJIl pONIMKa
IITOKA IUTYHXKepa 3 HAIPsIMHOIO CaAWIIBHOTO arapaTa
PO3pO0IIEHOT KOHCTPYKIIIi CaJKalKi PO3TISHYTO B
HaykoBiii mpami [8]. YV wiif, 30Kkpema, HaBemeHO
aHAJITUYHI 3aJICKHOCTI Ul BU3HAYCHHS OCHOBHUX
KiHEMaTUYHUX  [apaMeTpiB  B3a€MOAii  POJMKa,
3aKpIIUICHOTO Ha WITOII IJIYHXepa, 3 HalpsIMHOI Y
BUIVISAL AYTH KOJa MiJ 4ac 3ariauOJieHHs BWIKH 31
3yOKOM YacHUKY B IPYHT, IIPOTE BiACYTHIH KOHKpET-
HUH aHaJli3 OTPUMAaHUX Pe3yIbTaTiB.

Ha ocHOBi mpoBeneHoro orsgay IyOmikartiit
MOXHa 3poOMTH BHCHOBOK, IO IMiJ dYac OOIpyH-
TyBaHHS IapaMeTpiB pI3HUX ITHEBMOMEXaHIYHUX
CHUCTEM 3aCTOCOBYBallM TOJIOHI aHANITU4HI MOJIEII,
KOKHa 3 KX Oylla aJamnToBaHa 0 O3B’ A3yBaHHS
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KOHKpPETHUX 3a/ad4, IO CTOSUIM Teped HayKOBLSIMHU.
OueBuHO, 1O, JOCIIDKYIOUH CHCTEMY «OapabaH —
3y0OK YaCHHKY — BHJIKa», CIIiJi BpaXyBaTH BXKe BiIoMi
TEOPETHYHI MO, BHOKPEMHBIIM KOJIO 3aBJaHb,
XapaKTepHUX BHHATKOBO UIS IIPOLIECY CaAiHHS 3yOKiB
YaCHUKY 3aIIPOIIOHOBAHOI0 MAIIHHOIO.

ITocTtanoBka 3apaanHs. Pyx OapabaHna, skuit
00epTaeThCs 1 3aXOIUIIOE M €0 PO3PiHKEHHS
3yOKH 4YacHHKY 3 OyHKepa CaJDKaJKH, Ta BHIIKH
IUTYH)Kepa, 3aKkpiluIeHOro Ha TpaHCIopTepi, Mo
MepEeMIIyEThCS 3 BITHOCHOI TOCTIMHOK MIBUAKICTIO,
MOBHHHI OyTH y3ropkeHi. BasknmuBuMm mpu mpomy €
BCTAHOBJICHHSI ~ ONTHMAJBHOIO KyTa, 3a SIKOI'O
BiOyBa€eThCs BIIOKPEMJICHHS PI3HHMX 33 po3MipaMu
3yOKiB BiZ OTBOpiB Ha TMOBepxHi OapabaHa, i
TPUBAJIOCTI IX WAaIiHHSI 1O MOMEHTY 3yCTpiui 3
HYDKHIM TTAJIBIIEM PO3KPUTOI BUJIKH.

ToMy MeTOl JOCTiKEHh € BHU3HAYCHHSA
IapaMeTpiB OKPEMHUX EJIEMEHTIB CUCTEMHU «bapabaH —
3y0OOK YacCHHKY — BMJIKa» Ta BCTAHOBJICHHS IX BIMBY
Ha riepedir ii podotu B Lijomy.

Buxiaan ocHoBHoro wmarepiamy. Hexaii nHa
Gapabani 1 (puc. 1) piBHOMIpPHO pO3MillieHi IO KO 71
OTBOpIiB AJIsI NMPUCMOKTYBaHHS 3YOKiB 2 YacCHUKY 3
mJIonIeto nepepiszy S kokHuil. Tosi neHTpanbHU KyT
o MDX JIBOMa CYCiAHIMH OTBOpaMHu Oy/ie CTAHOBHUTH:

e
n

360
panabo a =—— Tpaj. D
n
3HaiinemMo d4ac t,, 3a sKkuil TpaHcmopTrep 5
HepeMilryeTbesl Ha BicTanb C,, KA JOPIBHIOE KPOKY
posMimeHHst pobounx opraniB (fuiymkepis 4 3
BUJIKaMH 3) Ha JAHIIOTY:
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n V 1

m

t 2
ne V,, — MBHJIKICTh MepeMillleHHs] TpaHcmopTepa, M/c;
C, — BizicTaHb (KpOK) MK CYCIIHIMHU TLTYHKEPAMH, M.

3a 11eii yac 6apabaH, 110 00epTAETHCA 3 TOCTIM-
HOI KyTOBOIO ]J.IBI/I}IKiCTI'O ®, TIOBUHEH IMOBEPHYTHUCA 3

MoJIoXKeHHs / y IoJoKeHH /] Ha KyT o, TOOTO
a=wx, .

©)
Bpaxosyroun pisuocti (1), (2), 3 (3) oxmep-

KyeMo  (opMyily JUIA  3HAXOIDKEHHS  KyTOBOI
HIBHAKOCTI GapabaHa o, pau/c:
2pV
nC,

Buxonanumu TEOPETUYHUMHU JocIi-

JUKEHHSIMU BCTAaHOBJICHO, IIIO 32 HE3MIHHOTO KPOKY
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Mik cycigHiMu mryHxepamu C, = 114,3 MM kyToBa
HIBUJKICTH @ OapabaHa, Ha TOBEpXHI SKOTO
poamiteni 12 otBopiB, 3poctae Bix 2,29 no 6,87 pan/c
31 30UTBIICHHAM IIBHJAKOCTI TEpeMillleHHs TpaHcC-

moprepa  V, Bix 05 gm0 15 wmlc. SHxmo
TakuX OTBOpIB Oyme [1eB’sTh, TO ® 3MiHIOBATH-
MmeThes B giamasoni 3,05...9,16, a 3a BocbMH —
3,44...10,31 pan/c.

Puc. 1. PozpaxyHkoBa MoJesIb CHCTEMH «OapabaH — 3y0OK YaCHUKY — BUIIKa»:
1 —6apaban; 2 —3y0OK YacHHKY; 3 — BWIKA; 4 — IUTyH)Kep; 5 — TpaHCIIOpTep JIAHIIOTOBHi; 6 — HanpsiMHa; 7 — KyJIst
MeXaHi3My KepyBaHHsI MTAJIBISIMU BUIKH; 8 — OyHKep
Fig. 1. The calculation model of the system «drum — garlic clove — fork»:
1 —drum; 2 —garlic clove; 3 —fork; 4 — plunger; 5—transport chain; 6 — guideline; 7 —aball of the control
mechanism with the forks; 8 — bunker
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Jns nochmifpkeHHS TMapaMeTpiB ITHEBMOMeEXa-
HIYHO{ CHCTEMH CaKaJIKH 3HOBY CKOPUCTAEMOCS PHC.
1. Ha 3y00k yacHUKY, SIKUi 3HaXOIUThCS B OyHKepi 8
1 mpunArae 10 OTBOpY, MAi€ CHJIA IPUCMOKTYBaHHS
P,1 = Ap-S cuna Baru 3y0ka G; = Mg, HampsmiieHa
BepTUKanbHO BHU3, N; , F1 — HOpManbpHa Ta 3CyBHa
CHIM BiX il iHmuX 3yOKiB, HopMaibHa peakuis N i
cmia TepTst F, 3yOkiB 4acHHKY 00 MaTepiall MOBEPXHI
OapabaHa.

3rigHo 3 npunimnom Janambepa [9], sxmio e
MPUKIIACTH BiALIGHTPOBY CHiy iHeprii F;, = mo’R.
HampsIMJICHY IO HOPMAJIi 71, TO MOXHA CKJIACTH J[Ba
PIBHSIHHS pPiBHOBAru:

k
aF,=0 N+mw’R - N,- DpS- mgsinj =0 ;
k
é'FitiZO; Fz'Fl'mCOSj =0; (5)
i=1
(0£] £] ),
Je Ap — pI3HHLA THUCKIB 330BHI Ta BCEpeAMHI

Gapabana, H/M% m — maca 3y0Ka YacHWKY, KT; ¢ —
TPUCKOPeHHs BinbHOro maminms, m/c’, Re — pamiyc
OapabaHa 3a IIGHTpOM Macu 3y0Ka YacHHUKY,
MPUCMOKTAHOTO 10 OTBOPY Ha HOro MOBEpXHi, M; ¢ —
3MIHHUHM KYT, SKHM BU3HAYa€e IIONOXKEHHS 3yOKa
YacHHKY Ha OapabaHi, 10 00epTaeThCsi 3 KYTOBOIO
MBUAKICTIO @, Tpaj;, @1 — 3MIHHUH KYT, SKHH
BiJIMOBiJIa€e AiNsAHII OapabaHa, e BiAOyBaeTbCs MpH-
CMOKTYBaHHS JI0 HOro IOBEpXHi 3yOKa YaCHUKY, Tpa.
3 mepioro piBHSHHSA 3HAXOJUMO HOPMAJIBHY
peakito N, a 3 qpyroro — cumny Tepts Fy:
N =N, +DpS+mgsinj - mv’R ;
F, = F, +mgcosj (6)
[[lo6 He Oyno NpPOKOB3yBaHHS 3yOKa TIO
nmoBepxHi OapabaHa, cuia TepTss NOBUHHA OyTH
MEHIIOK Bijl TPaHUYHOTO 3HAYEHHSI, TOOTO

|F,| & N, (7
ne f — koedirieHT TepTs KOB3aHHS 3yOKa YacHHUKY 00
MaTepian mopepxHi 6apabdaHa.
[MincraBusmm Bupasi (6) y (7), otpuMaemo:
|F + mgcosj | &f(DpS+N, +mgsinj - mv’R. (8)
3BiZicK 3HAaXOAMMO HEOOXiHY CHIIy MPUCMOK-
TyBaHHS 3yOKa YacHHUKY /10 IIOBEpXHi OapabaHa

.. |F, +mgcosj
DpS 7 Irf?;JI )

Sxmo 3yOOK 4YacHHKY, HPUCMOKTAaHUH 10
OTBOpY Ha MOBEpXHi OapabaHa, 3HAXOIUTHCS 11032
Oyakepom, To F; = N; = O i HepiBuicts (9)
CIIPOILYETHCS 110 BUTIISILY

- mgsinj - N, +mwv’R.

[mgcos |

f (10

DpS i - mgsinj +mv*R,
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ne (j,E£] £2p-],); @2 — 3MIHHHHA KyT, SIKHii
BiJlMOBi/Ia€ AisHIN OapabaHa, Ha sKil BiICYTHI 3yOKu
YaCHUKY, TPajl.

Y upoMy pasi HalOuIblIe 3HAYEHHS TpH-
CMOKTYBaJIbHOI cuiu Oyne 3a ¢ = = 180°, to6To0:

Dps i 19

Sk TOKa3anu TEOpeTWYHI JOCHiIKCHHS, 31
30UIbIIeHHsIM pajaiyca Oapabana Binm 0,2912 no
0,4368 M, Ha OBepxHi sAKOro po3mimeHo 12 oTBopiB,
a #ioro kyroBa mBHAKICTE © = 6,8714 pan/c, cuna
MPUCMOKTYBaHHS P,1 3yOKiB UaCHMKY Macow m = 81
3poctae B mexax 0,3754 —0,4304 H. SIkmio KinbKicTh
OTBOPIB Ha MOBEpXHi OapabaHa 3MEHIIUTH JO JIeB ATH
1 3aJMIIUTH HE3MIHHMMH HOTro pamiycH, a KyTOBY
MBHAKICTE 36UbmMTH g0 9,1618 panm/c, To cuia
MPUCMOKTYBAaHHS TaKUX CaMHUX 3yOKiB 3MiHIOBa-
TUMeThesa B Mexax 0,4639 —0,4883 H; sigmosimHO
st n = 8 mr. i o = 10,3071 pan/c, P, CTaHOBUTHME
0,5176 — 0,6413 H.

AHanoriuyii 3aKOHOMIPHOCTI CIIOCTEPIraroThCs
i Mg yac TEOPEeTHYHHUX JOCIiIKEHb 3yOKiB YaCHUKY
Macoro 2 1a 5. Pi3sHATECS BOHU TIJIBKH MEXaMH 3MiH
YHCIOBUX 3HAUE€Hb OKPEMHUX ITOKa3HMKIB. Haiimenme
X 3HAQYEHHS CUJIM IPHCMOKTYBAaHHS CIOCTEPIraeThCs
3a BUKOpHCTaHHs Oapabana paniycom R; = 0,2912 m 3
JIBaHAISATEMA OTBOPAMHU Ha MOBEPXHI, 10 SIKUX MpU-
€JHaHI 3yOKW 4acHUKY Macor 2 T — P,; = 0,0686 H.
[Ipu 11pOMy IBHAKICTE PyXy TPaHCHIOPTEpa CaJHKAIKH
V, = 0,5 m/c, a BimmoBigHa ifi KyroBa IIBHIKICTH
Gapabana o = 2,2905 paz/c.

Bin' egHaBmuce Big OTBOpIB Ha IOBEpXHi
OapabaHa, 3yOOK YaCHUKY IaJla€ Ha HIDKHIN manenb
BUJKHM, a TOMY JOCHJUMO HOro pyx Iicius
BIIOKpEMJICHHSI 1 JI0 MOMEHTY 3aXOIUIEHHS HOro
OOKOBUMH HaJBISIMU BHJIKA. Bubepemo aexkapToBy
cucremy koopmuHat Oxy (muB. puc. 1), ska pyxaeTses
MOCTYIMAJbHO Pa30oM 3 MAIIMHOK (CauKamKow) 3
nmoctiiHo mBHIKiCTIO V,. Hexail y mnonoxeHHi
3yOKa [/, sike XapaKTepU3yeThCs ICHTPAIBHUM KyTOM
01, Ha HBOTO TIEPECTA€ IiSITH MPHUCMOKTYBAJIbHA CHJIA
(Ap=0). Came B 1t MOMEHT BiH i BiIOKPEMITFOETHCS
BiJl OTBOpY Ha ITOBEpXHi Oapabana.

Toni Ha 3yOok Oyne misaTu TiNbKH cuia Barkn Gy
1 mudepeHmianbHi PiBHAHHS BIIHOCHOTO PyXy HOro
LEHTPa Mac MaTUMYTh BUTJISIL

+mv°R.. (1)

(12)

ne x. (t), ve () —3miHa KoopaMHAT LIEHTpa Mac 3yOka
YACHHUKY B 4aci.
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Po3B’'sizok piBHsHb (12) mOBHMHEH 3a70BOJb-
HSTH IOYAaTKOB1 YMOBH.:

mput=0 x.(0)=- R sina,;
¥.(0) =R cosa;
%.(0) =wR; cosa;

¥,(0)=wR sina,. (13)
OTxe, po3B's30K IU(EpeHIialbHUX PIBHAHB
(12) 3 ypaxyBauHsMm movaTkoBux ymoB (13) Gyme
TaKUM.
x.(t) =wRtcosa, - R sina,;
2

y.(t) =wRtsina, + R cosa, + % ., (19

ne (t3 0).

VY nesxkuit MOMeHT uacy t; 3yOOK YacHHKY
MaJa€e Ha HIDKHIM manels, sskuif 3HaX0JUThCs Ha PiBHI
HIOKHBOI TUIOIIMHYU MaJIbI[IB BHJIKH, 1 B IIeH MOMEHT
OpAMHATA HOro IEHTPa Mac CTAHOBUTHME!

Y(t)=h- (R -R)=R;+h +h- (R - R), (19
ne hy — Bincranp Big HMKHBOI TOYKH OapabaHa 10
HYDKHBOTO TajIblisl BHIIKH, M; hp — BHCOTa OOKOBHX
majblliB BUJIKH, M; Rs; — pamiyc Gapabana, M; R, —
paniyc GapabaHa 3a po3MipoM (3a TOBLIMHOK abo 3a
[IAPUHOI0) 3yOKa YaCHHKY, MPHUCMOKTAHOIO JIO
OTBOpPY Ha HOTO MTOBEPXHi, M.

X M

t, C
"--...__“—-....______--‘-‘ 1{}(;_.(} 1
0,07} — 0,016
—— — ’ R
0,08 ~
e “'--...____""--..____ = 3{?5:1{} OEO]A \\<
1 (Xzn) T — f \ 2 \\Q\
0,10 0,010 ]
3 (xn) 2 (xzn) >\
0.11 0,008 “““‘ﬂ\
3
0,12 0,00
0,008 0,01 0012 0,014 0,016 0018bfa)m U [?,003 001

v

a

MMincrasasemo (15) y (14) i apyre iioro
PIBHSIHHS pO3B’ 13y€MO BiTHOCHO 11, a came:
.2
t,=- ﬂ+\/av—R°9 +(y(t)- Rccosal)E .
g 9 o g
Orpumane t; mincrasmsemo y (14), 3 mepuioro
PIBHSIHHSI SIKOTO 3HAXOAUMO abcIucy x.(t1):

x(q)szw(J?”—?% +§(yc(r1)- R.cosa,) - .
17

(16)

- %) cosa, - R sina,.

Ockinbkn R. 1 R, MOXyTh 3MiHIOBaTHCA B
MEBHUX MEXKaxX 3aJIeKHO BiJl po3MipiB 3yOka, TO U
3HaueHHs abermen x.(11) 1 yacy ty BiImoBiAHO MOXKYTH
3MIHIOBATHCS B IEBHUX MEXKaX:

t1min £t1 £:tlmax ;
X(tlmin) £ X(ti) £ X(tlmax) ' (18)

Po3s’'sizok  piBasap (16) i (17) umcrmoBum
MetogoM Pynre—Kyrra B cepemoBuimi cuctemu
Matlab mo3BoMMB BCTAHOBUTH 3aKOHOMIPHOCTI 3MiHK
MOYaTKOBOI (X¢,) Ta KiHmeBoi (x.) abcic IeHTpa
MacH MiJ Yac MAafJiHHA 1 yacy t; mamiHHSA pi3HUX 32
Macor 3yOKIB YaCHHKY HAa HWXHIH Mayelb BUIKU Bij
XapakTepHuX po3mipis (b — mmprHu Ta @ — TOBIIMHK)
fioro momepedHoro mepepisy (puc. 2).

0,012 0,014 0,016 0,018b(a),m
6

]

Puc. 2. 3aexHicTh OYaTKOBOI (X¢,) Ta KiHIIEBOI (X,,) abcuuc renTpa Macu (a) 1mix yac maaiHes i yacy t; namiaas (6)
3y0OKa YaCHHUKY MAacoro m = 8 T Ha HIKHIH Majelb BUIKH Bijl XapakTepHuX po3Mipis (b — mmpusu (& — ToBUIMHN))
HOro morepevHoro nepepisy 3a mMBHAKOCTI TpaHcmoprepa V,, = 1,0 M/c, KiIbKOCTi 0TBOpiB Ha Gapabani N = 9 mir.,

BiJICTaHi BiJ HIKHBOI ToYkH Oapabana 10 masis Buiku hy = 0,01 M, Bucotu nmansis Buiiku hy = 0,15 m
st Gapabanis pagiycom R; = 0,291 m (1), R; = 0,3276 M (2) ta R; = 0,4368 M (3), kyToBa MIBUAKICTH OOCpTaHHS
saxkux o = 6,1079 pan/c

Fig. 2. Dependence of the initid (x,) and thefinal (x,,) abscissa of the center of gravity (a) during the fall and timet;

of thefall (6) of the garlic clove of m = 8 g mass on the lower finger of the fork from the characteristic sizes
(b —width (a —thickness)) of its cross-section on the Vi, = 1,0 m/s conveyor speed, the number of holes on the drum
n =9, the distance from the bottom of the drum to the finger of the fork h; = 0,01 m, the height of the fork

h, = 0,15 m for drumswith aradius of R; =0,291 m (1), R; = 0,3276 m (2) and R; = 0,4368 m (3), the angular speed

of which ise = 6,1079 rad/s
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SK mokazanu TEOpeTUYHi JOCHiIKEHHs, 3aKO-
HOMIpHOCTI 3MiHHM IOYaTKOBOi Ta KiHIIEBOI abcCIHC
[EHTpa MacH MiJ Yac MaJiHHS PI3HHUX 3a MAacoro
3yOKiB YaCHHMKY Ha HIDKHIM Majers BUIKH MalOTh
JMiHIMHUA xapakTep 1 3amexaTh Bixm pamiyca Rj
6apabaHa i KUTBKOCTI OTBOPIB # Ha HOro MOBEPXHI, Bil
SIKMX, CBOEIO YEProlo, 3aJIeKaTh KyTOBI IIBUAKOCTI 1X
o0epTaHHA , IO MawTh OYTH Y3TOJKEeHI 3i
HMIBUJIKICTIO V,,, IEpEMIlIIEHHs] TPaHCIIOpTepa Caanilb-
HOTO arapara.

Ax BuaHO 3 HaBeneHUX rpadikiB, I 3yOKiB
yacHMKy Macorw m = 8 r (muB. puc. 2, a),
MPUCMOKTaHUX JI0 OTBOpIB (7 = 9 mIT.) HA MOBEpXHi
6apabana, paniyc sikoro R; = 0,2912 M, miHimansHe
3HAYEHHS TOYaTKOBOi aOCHUCH IIEHTpa Macu 3yOKiB
YaCHMKY MiJ] Yac iX MaJiHHA Ha HIDKHIN Taelb BUJIKH
XapaktepHe st mupuan (ToBuman) 3yoka 0,008 M i
cranoButh (—0,093) M, a MakcuMaibHe — IS 3yOKiB,
mmprHa (ToBmmna) skux 0,02 M — (— 0,090) m. st
KX K€ 3yOKiB 32 HEe3MIHHHMX TapaMmeTpiB Oapabana
KiHIIeBa a0cimca IeHTpa Mach 3yOKa B MOMEHT
nagigas  cranoButh (—0,063) M (MakcuMmainbHE
3nauenHs) i (—0,074) m (MiHiMambHE 3HAYCHHS).

AHanoriyHi 3aKOHOMIPHOCTI IPOCTEXYIOThCS 1
s OapabaniB, pamiycu skux Rs; = 0,3276 M Ta
R; = 0,4368 M. fIkmio KinbKicTh OTBOPIB Ha OapabaHi
pamiycom 0,3276 M 3aJMIIMTH HE3MIHHOK, TO X,
3MiHO€eThCs B Meskax Bix (—0,098) mo (—0,097) M, a x¢.
— y wmexax (-0,080)...(-0,068) m. [lns Gapabana
Rs 0,4368 M MaemMo Takli [iala3oHU 3MiH
JOCTI/DKYBaHUX —MapaMeTpiB. X, (-0,0113)...
(-0,0112) ™, a xg = (-0,074)...(-0,062) m. IIpu
[[bOMY pO3MipHu 3yOKiB 32 TOBIIMHOK (IIHPHHOFO)
Bubupamu B mexxax 0,008...0,020 m.

CTOCOBHO TpHBAJIOCTI MHaAiHHS BiJOKpeM-
JIEHOTO BiJl OTBOpIB Ha 0OapabaHi 3yOKa YacHUKY 10
MOMEHTY HOro KOHTaKTy 3 HHMXKHIM HaJbLIeM BHJIKH,
TEOPETUYHUMH JIOCHIJDKEHHS BCTAHOBJICHO, IO MiX
gacoM t; (muB. puc. 2, 6) i posmipamu 3yOka b(a)
iCHy€e IpsMO MPOIOPIiiiHA 3aJIEKHICTh, IPUUOMY YUM
MEHIIUH pafaiyc OapabaHa, TUM TPUBANILIIMM € Yac
najinas 3yoka. Tak, st R = 0,2912 M MiHiManbHUA
yac MaaiHHg 3yOKa Ha HIDKHIH Tajenb BHIKU limin
cranosuth 0,0103 ¢ (b(a) = 0,008 m), a makcu-
ManeHuR tiex = 0,0166 ¢ (b(@ = 0,020 wm).
Haitamokui Mexi 3MiH 4acy t; mputamanHi O6apabany
pamiycom 0,4368 M. BoHu nexars y miamasoHi
0,0071...0,0115 c. Ile MOSACHIOETBCS 1€ W THUM, IO
MOMeHT (KyT) BiApuBaHHS 3yOKiB BiI OTBOpIB
OapabaHa TAaKOX 3MIHIOETHCS 1 YUM OUIBIIMH paniyc
OapabaHa, TUM BiH MEHIIIHIA.

Hus 3yOkiB Macoro 2 i 5 T XapakTepHi
aHAJIOT14YHI 3aJISKHOCTI, 110 BigoOpaskeHi Ha rpagikax
(muB. puc. 2). BigMIiHHUMH € TUIBKH YHCIOBI
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3HAUYEHHsI JIOCIHIJKYBaHUX IOKa3HUKIB, OCOOIMBO 3i
3MIHOIO KiJIbKOCTI OTBOpPIB Ha MOBEpXHi OapabaHa 1o
BOCBEMH 1 710 ABaHAJLIATH.

Y MOMEHT majiHHA 3yOKa Ha HIKHIA manenpb
BHJIKM JiBa 11 OOKOBI MajbIli MOBUHHI OYTH MOBHICTIO
PO3KPUTUMH MPOTATOM BiJIpi3Ka yacy

t2 = (tlmax - tlmin) : (19)

e o3navae, mio gosxuHa |, Hanpsmuoi 6 (uB.

puc. 1), mpm sKifi BHIKA TMOBHICTIO BiJKPHUTA,
CTaHOBUTH

[, =V,1,. (20)

Y MOMEHT BiIpuBaHHA 3yOKa BiI OTBOpY Ha

OapabaHi BinCTaHb Bif oci IUTyHXKepa 10 oci Oy
CTaHOBUTH

I = Cnl + th’lmin + X(tlmin) ' (21)
V 1poMy pasi Biacrans |, Bim kyab 7 (muB. puc. 1)
MeXaHi3My KEepyBaHHS HaJbLSAMH BHJIKA 10 HAIPsM-
HOi 6, mpu sIKii manplli BWJIKH TOBHICTIO BIiAKPHTI,
004HCITIOEMO 32 HOPMYIIO0
|2 :th’lmin : (22)
MiniManbHe 3Ha4YeHHS KyTa 04, 3a SKOro Ie-
pecrae miATH IPUCMOKTYBalbHa cuia 1 3y0ok
YACHUKY BIJIpUBA€ThCS BiJ OTBOPY Ha IOBEPXHI
OapabaHa, 3HaiIeMO 3 YMOBH, 00 3YOOK, SIKHH €
3aIEMIICHUM MUK TalbISIMUA BHIKH, HE 3yCTpiBCs (He
KOHTAKTyBaB) i3 HACTYIHUM 3yOKOM, IPHETHAHNM JI0
OTBOpPY Ha OapabaHi yepes KyT 0.
Jiis BU3HAYEGHHS KyTa o3 BiApUBaHHS 3yOKa
CKopHcTaeMocs pHc. 1, 3 IKOro BHIIHO, IIO Ma€ MicIe
CITiBBiTHOIICHHS

h- h

3

R?max

ne h — Bigcraup Big oci obepranHs Gapabana 10
MIJIONIMHYU 3y0OKa, 3aX0IICHOr0 MAIbLSAMU BHIIKH, M,

h=R,+h +h,; (24)
R, — paniyc Gapabana 3a MaKCUMaJIbHUM PO3MipOM
(3a ToBIIMHOI ab0 3a MIMPHHOIO) 3yOKa YACHHKY,
[PUCMOKTAHOr'0 JI0 OTBOPY Ha HOro MOBEPXHi, M;
h, — Bigcrawe, MmO xapakTepu3ye MaKCHMAIbHHI
PO3Mip 3yOKa YaCHHUKY 3a IMUPHHOKO (TOBIIMHOIO), M;

h,=b(),, =R - R;, (25)
1e b(a) max — MakcuMasbHa TOBIIMHA (IIMPHHA) 3y0Ka,
M.

cosa, = , (23)

3 ypaxyBanusM (25) Bupa3s (23) MaTUMe BUTIIS
h- b(a
R; +0(8)
3BiACH 3HAXOIMMO 3HAYEHHS KyTa O BiIpUBAHHSI
3yOKa 4acHHKY BiJ OTBOpIB Ha MOBEpxHi OapabaHa

Ccosa

a,= arccos(—h_ D(2) e
R; + (@), _ @7
:arccos(R6 +hl+hZ_ b(a)max)
R; +b(2) e



MamuHu Ta po604i mpoliecu arpornpoMHUCA0BOr0 BUPOOHHUITBA

Ha migctaBi BHKOHAHMX [OCTIIKEHH BCTa-
HOBJICHO, IIIO KYT 0,1 BiIpuBaHHS 3yOKa 3alIeKUTh Bij
HOro MakCHMaJbHAX PO3MIPHUX MapaMeTpiB i pajaiyca
6apabaHa HE3aJICKHO Bifl KUTBKOCTI OTBOPIB Ha HHOMY
Ta KyToBOi mBHAKOCTI ®. CaMe 3a TOBIIMHOK
(mmprHOIO) 3yOKa BHOMPAIOTH BUCOTY OOKOBHX
naibliB BUJIKA Ny, 1 BCTAHOBIIOIOTH BiJCTaHb BiJ
HUXKHBOI TOUKM OapabaHa 10 HWKHBOTO TaNbIS
Buikd hy. Taxk, mist b(@)nex = 0,010 m hy = 0,005 M, a
h, cranouts 0,010 M. 3a TakKX yMOB KYT BiIpHBaHHS
3yOka oy ans OapabaHa, pamiyc R; skoro craHOBHUTH
0,2912, 0,3276 Ta 0,4368 M, cxiaza€e BIAMOBIIHO
10,45, 9,87 Ta 8,58 rpaz. Skio b(@)mx = 0,015 M, To
h,; cmig 36inemmTa g0 0,008 M, a hy He mMae Oytm
MerHmuM 3a 0,013 M. ¥V TakoMy pasi L1st BXKe BiTOMHUX
pamiyciB R; xyr oy cranoButs 13,90, 13,14 i
11,44 rpax. Komu b(a)mex = 0,020 M, hy BcTanosmio-
to1h Ha piBHi 0,010 M, a hy = 0,015 M, To s pamiyca
R; = 0,2912 m xyr 03 cknamae 17,86 rpan, skimo
R; = 10,3276 M, To a3 = 16,89 rpan i mst R; = 0,4368 m
o1 = 14,72 rpan.

BucHoBku. TeopeTHUYHHMH IOCHiIPKEHHIMU
cucreMu «OapabaH — 3y0OK YacHMKy — BHJIKa»
BCTaHOBJICHO TaKe!

1. 3i 3MeHIIEHHSIM KUTBKOCTI OTBOPIB [UIs IPH-
CMOKTYBaHHS 3yOKiB YaCHHKY Ha MOBEpxHi OapabaHa
HOro KyToBa MIBHJIKICTh ® 1 BIAMOBiAHA 1 MIBUIKICT
V,, IepeMiIlieHHs TPaHCIIOPTEPa 3pOCTAOTh.

2.Cuna mpucMOKTYBaHHs P,1 3yOKiB YacHHKY
JI0 TIOBepxHi OapabaHa 3pocTae 3i 30UIbIICHHSIM HOTO
KyTOBOI IIBHUAKOCTI ®, 3MEHIIEHHSIM KUIbKOCTI
OTBOpIB Ha MOro moBepxHi Ta 30UIBIIEHHSM Macu m
3yOKa, 10 10 HUX TPUETHYETHCS.

3. 3aKkOHOMIpHOCTI 3MIHM [OYAaTKOBOI Ta
KIiHIIEBOI a0cuuC MEHTpa MacH pi3HHX 3a Macolo
3yOKiB YaCHUKY IiJ] yac iX maaiHHs Ha HIKHIA najenb
BUJIKM MAlOTh JIHIHHUNA XapakTep 1 3anexaTh Bin
paniyca R; GapabaHa Ta KiIbKOCTI OTBOpIB 77 Ha HOTO
MTOBEPXHI.

4. Mix vacoM t; mafiHHA BiJOKPEMJICHOTO Bill
OTBOpiB Ha OapabaHi 3yOka YacHUKY O MOMEHTY
HOro KOHTAKTY 3 HIDKHIM IaJIbLIEM BUJIKH 1 po3MipaMu
3ybka b(@) icHye mpsMo mpomopiriiiHa 3aJeXHICTS,
mpuuoMy 31 3MEHIIEHHSAM  pajiyca Oapabana
TPUBAIIINM CTa€ yac HaiHHs 3yOKa.

5. Kyt 04 BizpuBaHHs 3y0OKa 3aJI€KUTH BiJl HOTO
MaKCHMAIBHIX PO3MIpIB 32 TOBIIMHOW (IIMPHUHOIO) i
paniyca 6apabaHa, He3BaXKar04M Ha KiJIbKICTh OTBOPIB
Ha HBOMY Ta MOro KyTOBY IIBHIKICTH ®, a TaKOX
BUCOTH OOKOBMX HajibliB BWIKKA h, 1 Bizcrani Bifg
HUXHBOI TOYKM OapabaHa 1O HIDKHBOTO TaNbIs
BUITIKH Ny TUTyHIKEpa CaauinbHOro anaparta.
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Cemen O., Ky3enko /I., Cemen 1.

TEOPETUYHI JOCJ/IIJKEHHSA TAPAMETPIB CUCTEMU
«BAPABAH —-3YBOK YACHHUKY — BUJIKA» CAIKAJKNA YACHUKY

VY crarTi po3mIIHYTO HAYKOBY ITPOOJIEMY 3 MOIIYKY ONTHMAIBHUX KOHCTPYKTHBHO-TEXHOJIOTTYHHX PIllIeHb i
Yac po3pOOKM CajpPKaJIKW JUIsi MOMITYYHOTO BCTPOMIJISTHHSI 3yOKIB y JHO OOpPO3EHKHM Ha OCHOBI TEOPETHYHOTO
OOIpYHTYBaHHS MapaMeTpiB OKPEMHUX €JIEMEHTIB cucTeMH «OapabaH — 3yOOK YaCHHKY — BHJIKa» Ta iX B3a€EMHOTO
BIUIMBY Ha IIPOLIEC Ca/iHHA B LiIOMy. BcTaHOBJEHO, IO ITHEBMOMEXaHIYHI cCHCTeMU HaOyJIW JOBOJNI 3HAYHOTO
TIOIIMPEHHS Y CUTLCHKOTOCHOAAPCHKIN TEXHilll, OCOOJIMBO B MOCIBHUX MAaIllWHAX, arperarax Juis BHECEHHS J00pUB.
BukopucroByBaHi HUMH poO0Ui OpraHy — Iie MEePEeBaKHO JUCKU 3 TOPH30HTAIBHOIO BicCI0 00epTaHHs i OTBOpaMH Ha
TOPIIEBIH MOBEPXHI, i YaC TEOPETHYHUX JAOCIIHKEHD SIKMX 3aCTOCOBYBAJIMCS MOAIOHI aHATITHYHI MOJIEITi, OCHOBHUM
3aBJIAHHSM SIKUX OYJI0 BU3HAYEHHS YMCIIOBOTO 3HAYEHHS CUJIM IPUCMOKTYBaHHS 3€pHUHU JI0 OTBOPY JUCKA.

3arpornoHoBaHO aHATITUYHI MOJEN, 0 BPaXOBYIOTh Y3TO/KeHy pobory O6apabaHa, 10 OTBOpIB Ha TOBEPXHIi
SIKOT'O TIiJT JII€I0 PO3PiIKEHHs IPUEIHAH]I 3yOKH YacHHUKY, Ta JIAHIFOTOBO-TUTYH)KEPHOT'O CaJAMIIBHOTO anapara, BUJIKA
SIKOTO 3aXOIUTIOIOTH 3YOKH ¥ IOIITYYHO BCTPOMIISIOTH Y JHO OOPO3CHKH, OPIEHTYIOUH iX JIEHIIEM YHH3, & POCTKOM
yropy. HaBenmeHo po3paxyHKOBY MOJENb CHUCTEMH «0OapabaH — 3y0OK 4YacHHMKY — BHIKa». OIMCaHO METOIMKY
TEOPETHYHHX JIOCII/PKEHb Ta OTPHUMAaHO aHaJITUYHI 3aJIe)KHOCTI JUIsl BCTAHOBJICHHS CHJIM IIPUCMOKTYBaHHS 3YOKiB 110
OTBOpIB Ha MOBEpXHi OapadaHa, OOIPYHTOBAHO HOr0 KYyTOBY IIBUJIKICTh 0OEpTaHHS, Y3TOMKEHY 3 KOHCTPYKTUBHUMHU
rapameTpaMH JIaHIFOrOBO-TUTYH)KEPHOT'0 CalMIbHOTO anapaTa. TeopeTHuHO JOCIIKEHO PyX 3yOKa YacHHKY Micys
BiJJOKpEMJICHHSI HOTO BiJl OTBOPY Ha IOBEpXHi OapabaHa 1O MOMEHTY 3aXOIUICHHS MalbLsIMH BWIKH. OTpHMaHO
aHAJITHYHI 3aJIKHOCTI Ui BU3HA4YCHHS 4Yacy NaJiHHA Ta KyTa BiJpuBaHHS 3yOKa BiJ IOBepxHi OapabaHa,
BCTaHOBJIEHO Ta MPOaHaJi30BaHO OCHOBHI 3aKOHOMIPHOCTI BKa3aHOI'0O MPOIIECY.

KurouoBi ciioBa: 3y0ok yacHUKY, OapabaH, BIIKa, CHIa IPUCMOKTYBaHHS, IIBUAKICTh, Yac.
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THEORETICAL STUDY OF PARAMETERSOF THE
«DRUM —GARLIC CLOVE —FORK» SYSTEM OF THE GARLIC PLANTER

The article deals with the scientific problem of finding the optima structural and technological solutions
during the development of planter for single-piece insertions of the garlic clove into the bottom of the furrow on the
basis of the theoretical substantiation of the individual e ements parameters of the «drum — garlic clove — fork»
system and its mutua influence on the process of garlic planting in general.

An analysis of recent publications was found that pneumatic mechanical systems have become quite
widespread in agricultural machinery, especially in planting and seeding machines, fertilizer aggregates. The working
bodies used in these machines are mainly discs with a horizontal axis of rotation and apertures on the end surface.
During the theoretical research of working bodies, similar analytical models were used. The main task of study wasto
determine the magnitude of the suction force of the grain to the disk aperture.

For the examined planter the anaytical models that take into account the coordinated work of the drum with
the garlic cloves and the chain plunger planting apparatus are developed. The garlic cloves are attached to the
apertures on the drum surface under the action of rarefaction (suction force). The forks of chain plunger planting
apparatus take the garlic cloves and insert them into the bottom of the furrow with cloves centering of downwards to
down and germinating to up. The calculation model of the system «drum — garlic clove — fork» is developed and
analyzed.



MamuHu Ta po604i mpoliecu arpornpoMHUCA0BOr0 BUPOOHHUITBA

The method of theoretical research is described and analytical dependencies are obtained for establishing the
force of suction of the cloves to the apertures on the surface of the drum. It is established that the force of suction of
garlic clove to the surface of the drum was increased with increase of drum angular velocity, with reduce of the
number of openings on its surface and with increase of the mass of the cloves attached to them.

The angular speed of the drum, harmonized with the structural parameters of the chain-plunger planting
machine is substantiated. It is proved that the angular velocity of the drum was increased with the increase in the
speed of transport of the conveyor and the decrease in the number of openings on its surface. In this case, the
placement of plungers on the conveyor chains was constant.

The movement of the garlic clove after separating it from the aperture of the drum surface until the moment of
capture it with fingers of the fork was studied theoretically. The equation is obtained and solved with a PC using by
the numerical Runge Kutt method in the Matlab system. The solution of equation alowed to determine the
regularities of the change of theinitial and fina abscissa of the garlic clove gravity center during the clove fall on the
lower finger of the fork and the time of garlic clove falling with various weight from the characteristic dimensions
(width (thickness) of its cross-section. It was determined the linear regularities of the change of the initial and final
abscissa of the center of gravity of different in weight garlic cloves during its fall on the lower finger of the fork and
depending on the radius of the drum and the number of openings on its surface. The angular velocities of the drum are
coordinated with the speed of the transponder of the planting machine and depended of the radius of the drum and the
number of openings on its surface.

The analytical dependences for determining the time of fall and the angle of leaving off the surface of the drum
are determined, and the basic regularities of the process are established and analyzed. It is established the directly
proportional dependence of the size of the clove and of the time of fall of the garlic clove separated from the holes on
the drum to the moment of its contact with the lower finger of the fork. With the decrease of the radius of the drum,
the falling time of the garlic clove becomes longer.

The minimum value of the angle at which the sucking force was stopped to act and the garlic clove was
separated from the opening on the surface of the drum was found from the condition that the clove pinched between
the fingers of the fork did not meet (not touching) with the next tooth attached to the drill hole through the same
angle.

Theoretical studies have established that the angle of leaving off the clove depends on its maximum
dimensionsin thickness (width) and the radius of the drum, regardless of the number of opening on it and its angular
velocity, as well as the height of the fork pins and the distance from the bottom of the drum to the lower finger of the
plunger fork of the planting machine.

Key words: garlic clove, drum, fork, suction force, velocity, time.
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