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Agricultural robots are smart robots that can be controlled by various programs and software adapted to different
technological operations. Bringing intelligence to agriculture, while increasing the efficiency and sustainability
of agricultural production, ensures a future in which food is produced with minimal environmental damage.

The purpose of this article is to analyze the existing designs of agricultural robots for inter-row tillage,
weed control, and spraying in the inter-row.

All of the analyzed designs of agricultural robots provide high-quality performance of one or more
technological processes. However, there is one huge disadvantage: they are very expensive. In times of war, not
all agricultural producers can afford such a device.

The functional capabilities of agricultural robots for inter-row tillage, weed control and spraying were
analyzed. Their advantages and disadvantages are analyzed. The design of an agricultural robot is proposed to
ensure high-quality work in the row spacing of row crops. Also, to unify the work of the agro-robot on one body,
it is possible to create designs of various variations of the agro-robot, such as a transport unit and an intelligent
sprayer.

The intellectualization of agriculture is moving towards enabling existing machines to work
autonomously and without human intervention. The level of complexity of work that can be performed by
agricultural robots is increasing. Agricultural robots, as the latest technology for agricultural production, not only
save labor costs, but also improve quality control capabilities and increase the ability to withstand natural risks.
Therefore, the proposed design of a simple and reliable agricultural robot to ensure high-quality work in the rows
of row crops is a relevant and timely solution for agricultural production in our country.
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[HTeHCH (KAl TTpoliecy cenapaiili 3epHa Ha MJIOCKOMY
KOJIMBAJILHOMY PEIIETI 13 3Ur3arono10HuM
pO3TallyBaHHSIM OTBOPIB

VY craTTi BUKNIAJEHI pe3ydbTaTH TEOPETHYHOTO aHalli3y LUISXIB IiJBUINEHHS €(EeKTHBHOCTI poOOTH
IUIOCKMX KOJMBAJIBHMX pelniT. BcTaHOBiEHO, M0 MiIBUIIEHHS €(EeKTHBHOCTI cenapaiii MOMJIMBO JOCSTTH
JWIIe OUIIXOM iHTeHcH(ikalii NpoleciB B3aeMHOIO NepeMillleHHs (cerperaiii) 4acTOK BCepelIuHi wLapy
Marepialy y BEpTHKAJbHIH 1 TOpPH3OHTANBHIM IUIOIMHAX. BHCIIOBIEHO mpUIyIIEHHS, IO HaHOLIBII
e(eKTUBHOIO € aKTHBi3alis BHYTPIIIHBOIIAPOBHX IIPOLECIB Y 00poOIIOBaHOMY MaTepiali, sika 3a0e3rmedayeTbes
JIBOMa CIIOCO0aMH — BCTAHOBJICHHSM ONTHMAJIBHOTO KiIHEMATHYHOTO PEXUMY KOJIHMBAHb I KOHCTPYKLIHHUMH
mapamMeTpaMl CcaMoro pemrerta. HaBemeHO HOBe, 3almaTeHTOBaHE TEXHIYHE pIlIeHHS — pemeTro i3
3Ur3aronogiOHNM PO3TAIIyBaHHAM OTBOPIB i COPMOBAHO OCHOBHI 3a/adi i €IeMEHTH METOIWKHU IONepenHiX
nociimxenb. ChopMyIp0BaHO BUCHOBKH 3a Pe3yJIbTaTaMU IIPOBEICHOTO aHATI3Y.
3epHO, 3¢PHOBHUII MaTepiaj, OYHICHHS, pelieTo, cenaparop, inTencugikanisi, cenapanis, egeKTHBHICTS,
BHYTPIIIHBOIIAPOBi MpoLeCcH, AKTUBI3allis, 3ur3ar
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IlocranoBka npodaemu. [liaBuiieHHs e)EeKTUBHOCTI PEIIITHOIO OYHUIICHHS 3€pHA —
Ba)KJIUBE 3aBIAHHS JJIsl IHKEHEPIB 1 JJOCHIIHUKIB, 10 TMPAIIOIOTH Y cdepi arpapHoi iHkKeHepii,
nepepoOku Ta 30epiraHHsa ciTbChKOrocmomapcbkoi mpoaykuii. EdektuBHicTh — eMHUI
TEPMiH, SKHW TOJSATAaE y TMOKpAIIeHHI 0araThbOX IMOKa3HHUKIB poOoTm cemaparopa. o HEX
BITHOCSTh TMIiABHUILEHHS MPOJYKTUBHOCTI 1 SIKOCTI OYHUIICHHS, 30UIBLIEHHS pecypcy 1
MDKPEMOHTHOTO 4acy, 3HW)KCHHS CHEPrOEMHOCTI 1 Yacy Ha TEeXHIYHE OOCIyroByBaHHS,
CHPOILEHHs KOHCTPYKILIT Too. [TokpalieHHs 3a3HaueHNX BUILE TOKa3HUKIB €()eKTUBHOCTI, Y
KIHIIEBOMY PaxyHKY, CIyT'y€ OJHIM Il — 3HIKEHHIO cO0IBapTOCTI MAIIMHK 1 3MEHIICHHIO
co0iBapTocTi mepepodsieHoi mpoaykiii. JIoCATHEHHS 1Tl J03BOJIUTh OTPUMATH €KOHOMIYHUMN
epexT sK BUPOOHUKY, TaK 1 CIOXHBady €(QEKTHBHOI TEXHIKM, a TaKOX MiJABHIIUTH ii
KOHKYPEHTO3aTHICTh HA PUHKY.

Haii6inpim BaXTMBIMH NMOKa3HUKaMH €(EKTUBHOCTI pOOOTH 3€pHOOYHCHUX MAIIUH €
MOKA3HMKH, 110 XapaKTePH3YyIOTh TEXHOJIOTIYHY €(PEeKTUBHICTh — MPOJYKTHBHICTh Ta SKICTb
OUHWIICHHS 1 MAIOTh HAWOIIBIINN BIUTHB HA CKOHOMIYHI XapaKTEPUCTUKHU TPOIIECY Cemapariii.
Bimomo, 1m0 migBUINEHHS MOKA3HUKIB TEXHOJOTIYHOI €QEeKTUBHOCTI POOOTH KOTUBATHHHUX
IUTOCKOPEIIITHUX CHUCTEM JIOCATAEThCS NUIIXOM IHTEHCH(QIKalii BHYTPIIIHBOIIAPOBUX
npoleciB y o0poOiaroBaHOMY Matepiami M 4Yac oOpoOKH, SIKi CHPHUSIOTH MEPEMIIICHHIO
NPOXOJOBUX YAaCTOK Y BEPTHKAIbHIM 1 TOPU3OHTANBHIA IUIOMIMHAX Ui OTPUMAaHHS
MO>KJIMBOCTI TPOCIIOBaHHSA Kpi3b OTBOpHU. [HTeHcHikallii BHYTPIIIHbOIIAPOBUX MPOIIECIB
MOXKHa JOCSTTH KiTbkoMa InsixamMu. OXHUM 3 HHX € 3a0e3NedeHHS ONTUMAJIbHOTO
KIHEMaTUYHOT'O PEKUMY 3a paXyHOK MEXaHi3My MpPHUBOAY. [HIIMM HUISXOM € BCTAaHOBJIECHHS
pi3zHOrO pomy akTuBaropiB-iHTeHcH(ikaTopiB. OOHIBa NUIAXHM HE MOXHA BBAXKATH
OJIHO3HAYHO €(EeKTHMBHUMH, OCKUIBKA KiHEMAaTHYHUN pEeXuUM 3abe3mneuye iHTeHCH(IKAIlio
BHYTPIIIHBOIIAPOBHUX IPOLECIB MEPEBAKHO Yy BEPTUKAIBHIN IUIOUIMHI, a aKTUBATOPU — Y
TOPU30HTANIBHIN, MPU I[bOMY OCTaHHI W€ M YCKJIAAHIOIOTH 1 340POXKYIOTh KOHCTPYKIIiO
ceraparopa.

Haii6inpm opraHiyHUM HUISXOM MiABHUINEHHS 1HTeHCcH(]iKalii BHYTPIIIHbOIIAPOBUX
MPOIECIB Y BEPTUKAIBHIN 1 TOPU3OHTAIBHIN IUIOMMHAX € TOETHAHHSI 000X CIOCO0iB, MPHU
[IbOMY NHUTAaHHS aKTUBI3allli IONEPEeYHOro TMepeMillleHHs YacToK, IO MOXYTh
pO3TaIIOBYBaTHCS MIX OTBOpaMH pelieTa, JOUUIBHO 3IiHCHIOBAaTH aJlbTEPHATUBHUM
cnocoboM — 0e3 3acTocyBaHHs JIOJAaTKOBMX KOHCTPYKTMBHHX €JIEMEHTIB, HaIPUKIAJ,
NUISTXOM 3WI'3arornoAiOHOTO pO3TallyBaHHS OTBOPIB Ha MNIOCKOMY PEIIETI.

AHaJi3 ocTaHHIX JochailkeHb i myOuaikamiid. Y HaykoBux pobortax [1-17]
YHCJICHHUX HAYKOBIIB HAaBEICHO pe3yJbTaTh JOCIHiIKEHb, CIPSIMOBAHMX Ha MOIIYK
ONTUMAJIBbHOI KOHCTPYKIi Ta OOTPYHTYBaHHS PalliOHAIBHUX KOHCTPYKIINWHUX 1 PEKUMHHUX
napaMeTpiB PEIITHAX CENapaTopiB 3epHa, sIKi 0 103BOJIMIHN iHTEHCU(iKyBaTH miponec [1, 2] 1
3a0€3MeYnTH BUCOKI TOKa3HUKH MPOAYKTHBHOCTI 1 IKOCTI OYHUIICHHS, 301IbIIEHHS pecypcy 1
MDKPDEMOHTHOTO Tepiogy poOOTH, 3HMIKEHHS EHEProeEMHOCTI 1 dYacy Ha TeXHIYHE
00CIIyroByBaHHS, CHPOILEHHS KOHCTPYKIIi 1 HanamTyBaHb. OJHAaK, HA CbOTOJAHILIHIA JEHb
HEMA€ €IMHOTO TEXHIYHOTO PIIICHHsS, sike O MOIJIO 3aJ0BOJIBHHTH BCi BUMOTH, HaBeICHI
Buie. binpin Toro, sk 3a3Ha4eHO aBTOpaMH [3], 3a psIOM KOHCTPYKLIHHUX 1 TEXHOJIOTTYHUX
napaMeTpiB, ICHYIOUYl PEUIiTHI cenapaTopyu MOKHA PO3JUIMTH Ha I1ATh MTOKOJIIHb, SIKi CYyTTEBO
BIPI3HAIOTBCA 33 3aKIaJ€HUMM [pUHLMOAMM po3auieHHd. [lpu npomy, NUTaHHA
iHTeHcu¢iKanii 1 akTHUBi3alii BHYTpPIIIHHOIIAPOBUX IPOLECIB MOCTABAIO HPU JOCIIKEHHI
po6oUYnX OpraHiB KOXKHOTO TOKOJIIHHS cenaparopis [4—17].

Haii0inpi KJIacCMUHUM pIlICHHAM iHTEHCH(]iKalii BHYTPIIIHBOIIAPOBUX MPOIECIB 3
METOIO0 1X Opi€HTaIlli B370BX OTBOPIB MPOOMBHUX pemnT € ix mpodimtoBanHs (puc. 1), B
pe3ysbTaTi SIKOTO, YaCTUHKH, LI0 PO3TALIOBYIOTHCS MK OTBOpaMH HaJ IE€pPETHHKaMHU,
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nepeOyBarOTh y CTaHI HECTIMKOI pIBHOBAarM 1 Tpolec iX TEpeMilleHHs J0 OTBOpIB
MPUIIBUIITYETHCSL.
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Pucynox 1 — IIpoginsoBane pemrero
Locepeno: pospobaeno agmopamu

AHaJIOTIUHI ~ pIMIEHHS 3HAWNUIM  3aCTOCYBaHHA 1  JOCHIIKYBaIHCS SIK Yy
TUTOCKOPEIIITHUX, TaK 1y MIJIIHAPUIHUX cernaparopax. Taki pemniera J03BOJISIOTH IMiABUIIUTH
MOKAa3HUKHU TEXHOJOTIYHOT €(EeKTUBHOCTI, MPOTE CKIAIHICTh BUTOTOBJICHHS, MpoOiema
SIKICHOTO OYHIIICHHS BiJ 3a0MBaHHS HE JO3BOJIMJIA IM OTPUMATH MacoBe BUKOpHUCTaHHA. Kpim
TOTO, 1HTEHCHU}IKAIliS MOMEePEYHOro MEePEMINIEHHSI YacTOK y BEPXHIX IIapax 3€pHOBOI Macu
BUKIIUKA€ CYMHIBH.

[HIMM TUTSIXOM MIABUINCHHS TMOKA3HUKIB TEXHOJIOTTYHOI €(EKTHBHOCTI PEIIITHUX
CemapaTopiB € BUKOPHCTAHHS NPYTKOBUX EJEMEHTIB, SK HAMpaBSOYNX A1 3epHa. [Ipu
IIbOMY BOHH BHUCTYIIAIOTh SIK MOB3J0BXKHI MEPETHHKH, IO YTBOPIOIOTH POOOYIOTBOPH PENIIT
(puc. 2).

[IpyTKOBI pemieTa IHTEHCU]IKYIOTh TIPOLIEC cemapallii aHaJIOT19HO 0 MPoQiTLOBAHUX,
npu upoMy 1iocke perrero JI. daneesa [9] (puc. 2 niBopyd) € OUIBII TEXHOJOTIYHUM, HIX
npodiboBaHe, Ma€ MEHII PO3MIpH MEPETHHOK MK OTBOPaMH, IO 30UIBIIYE IUIONIY HOTO
XKUBOTO Tiepepizy. [yromozaione npyTtkoBe pemiero [3, 17] (puc. 2 mpaBopyd) TaKoX € OLTBII
TEXHOJIOT1YHUM, HIX TpodiTbOBaHEe, OJHAK MA€ MEHIITY TIJIOILY KHUBOTO MEPEPi3y HIXK PEIIeTo
JI. ®aneeBa. binpmri NOKAa3HUKM TEXHOJOTIYHOI e(eKTHBHOCTI cemapamii Ha HbOMY
OTPUMYIOTHCS 32 PaXyHOK O1IBII KOPCTKUX PEKUMIB pOOOTH, IO HE MIAXOIUTH ISl OOPOOKH
3epHa MEBHHUX CLIbCHKOTOCIIOAAPCHKUX KYIBTYp, SKi MAaIOTh HU3bKI MOKA3HUKH MEXaHIYHOI
MIITHOCTI 1 MOKYTb TTOIITKOKYBATHCS.

y

Pucynok 2 — IIpyTkoBi peera
Licepeno: pospobaeno agmopamu
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Bimomi Takoxx aHanoriuHi TexHiuHi pimeHHs [15, 16], ki A03BOJSIOTH MiABUIIUTH
e(EeKTUBHICTh PO3AUICHHS, X04a TPU IOMY TAaKOX HE 3aJisiHa y TOBHIA Mipi CKJIagoBa
MOTIEPEYHOT0 NEPEMIIIIEHHS YaCTOK Y 3epHOBIH Maci.

Haii0inpim xapakTepHUM MPHUCTPOEM, IO iHTEHCU(IKYE BHYTPIIIHBOIIAPOBI MPOIECH
y TOMEepeYHOMY HampsIMKy € mpuctpii [5-8] (puc. 3), y sSKOMy MHacuBHI pO3MylIyBayi
CTBOPIOIOTHh BIJIMOBIJIHI YMOBH. HeraTUBHUM MOMEHTOM JAHOTO DIIICHHS € «BiIHIMAHHS
NaCUBHUMH aKTHBATOpaMH IUIOLIl KUBOTO IEpepidy peliera 1 YCKIAaJHEHHS KOHCTPYKLIi
JOJJATKOBUMH €JIEMEHTaMHU.

1- kopryc; 2— 6yHkep 3 go3atopoM; 3, 4, 5 — curta; 6— MexaHi3M npuBoxy; 7 — Audy30p MOBITPSHUI;
8— macuBHI CTPHKHEBI PO3IMYILYBaYi.
Pucynoxk 3 — Cxema 3epHOOUYMCHOT MalllMHY 3 TACHBHUMH PO3ITyLITyBadyaMy
Licepeno: pospobaeno agmopamu

[arencudikamiss  BHYTPIIIHBOIIAPOBUX  MPOIECIB  HUIIXOM  3abe3meueHHs
ONTUMAJIBHOTO PEKUMY TaKOK J103BOJISIE OTPUMATH NO3UTUBHUM edekT. 30Kpema, Takl aii sk
CTBOpPEHHSl KOJHMBaHb, BiOpamiii [4-6, 13, 14, 18-20] i3 3amaHuMu OOTPYHTOBAaHUMU
napamMeTpamM# — aMILTITYI0I0, YaCTOTOIO 1 HampsMOM, 3a0e3NeueHHs po3IIapyBaHHSI MacH 3a
pPaxyHOK CYTT€BOTO IMiJIBUIIEHHS MOCTYNaJbHOI LIBUAKOCTI YaCTOK TOIIO peai3yloTh
3arajibHy KOHIENINIO aKTUBi3allii BHYTPINIHBOIIAPOBUX TIPOLECIB, OTHAK, SK IOKA3ye
NpaKTUKA, JIMIIE Y OAHOMY MOB3JJ0BXHbOMY HaNpsMKy. [Ipy 1boMy NpOX0J0BI YaCTKH, SIKMX
MEHIITICTh Ha MiICIBHUX pelIeTax, MOXKYTh HE JICTaTUCS OTBOPIB AJIsl IPOCIFOBaHHS Ha BCiH 1X
wiomii. KpiM TOoro, BCTaHOBIEHHS KOPCTKUX PEXKHUMIB POOOTH pEHITHHUX CcemnapaTopiB
HETaTHBHO BiJOMBAETHCSI HA TPAaBMYBaHHI 3€pHA BHACIIIOK 3aKJIMHIOBAHHS 1 TpaBMyBaHHS 00
poOoui Kpailku oTBOpiB pemriT. Bimomi cmocoOu pexumHOi iHTeHcH]iKalii 3a paxyHOK
CTBOPEHHS JOAATKOBUX MOIMEPEYHHX KOJUBAHb PEIIITHOTO CTaHy, OJHAK JaHI CIIOCOOM He
JOCTIPKEHI 1 ICHYIOTh JIMIIE Y BUTTSAL TIMOTE3, MPOMO3UIlii 1 KopucHUX mozenei [18-20].
Kpim Toro, aHaii3 Takux MOKJIMBOCTEW TOBOPUTH MPO BUHUKHEHHS HEBPIBHOBAKECHHUX CHII i
MOMEHTIB, SKI MOXYTh HETaTUBHO BIUIMHYTH Ha CTIMKICTh KOHCTPYKIi Ta HamMipHe ii
YCKJIQJIHEHHSI.

ITocTanoBKa 3aBaaHHsl. AKTyaJbHOIO 33/1a4€l0 HAIIMX [JOCIIIXKEHb € po3polKa
KOHCTPYKLIi 1 MiATOTOBKA O TPOBEJACHHA EKCIEPUMEHTAJIBHHUX JOCHIIKEHb PEIIiTHOTO
IOJIOTHA KOJHMBAJIBHOIO cemapaTopa, fka O 3aJ0BOJIbHSJIA BHMOraM KOHCTPYKLIHHOI
IPOCTOTH, TEXHOJIOTIYHOCTI BUTOTOBJICHHS, MpPHU IbOMY 3abe3redyBana BUCOKI MOKa3HUKU
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TEXHOJIOT1YHOI €()eKTHUBHOCTI PO3/IJICHHS 3€PHOBUX MaTepiajiB 3a paxyHOK 1HTEHCHQIKaIli
BHYTPIIIHBOIIIAPOBHX MPOLIECIB.

Buxknaax ocHoBHOro marepiany. Y ocHOBYy  KoHuemmii  iHTeHcHpikarii
BHYTPIIIHBOIIAPOBUX MPOIECIB Ha IUIOCKOMY pELIEeTi JIATJ0 YCBIIOMIJIEHHS TOTO, IIO
BIJIHOCHUH BMICT MPOXOA0BOi (pakiiii y oOpobatoBaHOMY MaTepialli Ha MiJICIBHOMY peIieTi
He3HauHui 1 Moxke ckianata 10 10% Ui 3epHOOYMCHHUX MAIIMH 3arajJlbHOTO MPU3HAYCHHS.
BayTpimHbomapoBe mnepeMillyBaHHS YacTOK Y BEPTHUKAJIBHIM IUIONMIMHI 3a0e3MeuyeThCs
BCTAHOBJICHHSIM ONTHMAJIBHOTO PEXHMY KOJHMBaHb. [HTeHCHiKaIlii nepeMilieHHs YacTOK Y
TOPU3OHTANIbHIA TUIOMMHI (y TIOTIEPEYHOMY HAMpsSMKY) Oe3 3aCTOCYBaHHS JOJATKOBHUX
NPUCTPOIB 1 YCKJIAJHEHHSI KOHCTPYKIIi, MOKHA JOCSTTH LUISIXOM BUTOTOBJICHHS PEIIiTHUX
MOJIOTEH 13 3UT3aronoiOHUM po3TanryBaHHsIM oTBopiB[21] (puc. 4).

PucyHnok 4 — @parmMeHT penriTHOro MoJIOTHA i3 3Ur3arono{iOHUM po3TallyBaHHSIM OTBOPIB
Loicepeno: pospobaeno agmopamu

Jlane TtexHiuHe pimieHHs 30uIbIIye M0 P=1 HMOBIpHICTh MOTPAIUISHHS YacTOK Y
WIOMHKUHY OTBOpiB. [Ipum pyci B3IOBXK 3ampONMOHOBAHOTO pEIIeTai3 3UT3aronoioHuM
po3TanryBaHHSIM OTBOPIB, MPOXOAOBI YACTKH, IO MOXXYTh PO3MICTUTHCS Ha IOB3JOBXKHIX
NepeTHHKaX MK OTBOpaMH, 00OB’S3KOBO OyayTh CIpsIMOBaHi J0 octaHHiX. Jlanwii edekr
O0OyMOBJICHUH THM, IO IJIONIMHA OTBOPY JEIIO BiJXHIIEHA BiJ HANPSMKY IOB3IOBKHBOTO
nepemimieHHs yacTok. [lpu 11poMy Bes 3epHOBa Maca Oy/ie 3MilllyBaTHCs YIIONIEpPEK peliera Ha
BEJIMYMHY 3MIIIEHHS OTBOPIB BiJ MOB30BXHKOI Bici. [aHe 3mimmeHHs Oy/ie CKOMIIEHCOBaHE
OTBOpPaMHU HACTYIHOTO psy, SIKE MAa€ aHAJOTIYHE PO3TAIIyBaHHs], alie y JA3epKaTbHOMY
B1JI0OpaKEHHI.

[TepeBipky mpare3gaTHOCTi 1 €eKTUBHOCTI POOOTH 3ampPOMOHOBAHOTO TEXHIYHOTO
pitreHHsT OyJeMO TMPOBOAWUTH MUISXOM MPOBEACHHS EKCIIEPUMEHTAIBHUX TOCITIDKeHb Ha
1a00opaTOpHOMY pelITHOMY KoluBasibkHOMY cenapatopi PetkusWuthaK 294 A (puc. 5).

Jlnst mpoBeNIeHHsT TOCIIIIB HAaMU CIPOCKTOBAHO 1 BUTOTOBJICHO PENIITHI IMOJIOTHA 13
3Ur3aronoJiOHUM pO3TalllyBaHHAM IMPOJOBryBaTUX OTBOPiB 2x30 MM (puc. 6), gKi MaroTh
KyTH BIIXWICHHS BIiJ TOB3M0BXHBLOI Bici 10° (puc. 6 miBopyu), 5° (puc. 6 y meHrtpi), i
cragmaptHe — 0° (puc. 6 mpaBopyd). 3 METOI OTPUMAaHHS JOCTOBIPHUX pE3yJbTaTiB
EKCTICPUMEHTIB, PO3MIPH, KUTBKICTh OTBOPIB 1 TUIOIIA )KHUBOTO TIEPEPi3y BCiX PENIIT OTHAKOBA.

Jns BU3HAueHHS e(EKTUBHOCTI pOOOTH IOCHIAHUX PEUIT HaMH 3allJIaHOBaHO
MIPOBECTH CEPII0 TOMEPEIHIX EKCIEPUMEHTIB, IJIsi Y0ro oOpaHO HAWOUIBII BIIMBOBI 3MiHHI
daxTopu:
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- [UTOMa Tmojaaya (p, KI/AMETOA, SKOK BH3HAYAETHCS IMPOTYKTHUBHICTh
ceraparopa — OJJMH 3 OCHOBHUX MOKAa3HUKIB TEXHOJOTTYHOI €()eKTUBHOCTI;

KYT Haxmily peliera o, 110 BU3Ha4a€e MIBUKICTh MOB3JOBXHBOTO MEPEMIILIEHHS;

- KYT HaxwiIy OTBOpIB pemiera [3 BiZHOCHO IOB3/J0BXKHBOI BiCi — JOCIIiTHUMN
napaMmeTp, 10 BHU3HAYa€ CTYHiHb IHTEHCHBHOCTI BHYTPILUIHHOIIAPOBOTO IEpPEMIlIEHHs
YaCTOK Y IUIOIIHHI PelieTa;

- YacToTa  KOJMBaHb N,  sKa  PEryJlo€  CTYNiHb  IHTEHCHUBHOCTI
BHYTPIIIHHOIIAPOBOTO MEPEMIMIEHHS YAaCTOK Y BEPTUKAIbHIHN TUIOIIHHI.

Pucynok 5 — JIaboparopuuii cenaparop PetkusWuthaK 294 A
Locepeno: pospobaeno agmopamu

T

PucyHok 6 — 3aranbHuil BUIIISA €KCIIEPIMEHTAIBHUX PELIiT
Loicepeno: pospobaeno agmopamu
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Jlnst mpoBeAeHHST JOCTIAIB 00paHO TMICASKOMOAWHOBUM 3EpHOBUN BOPOX O3MMOL
NIIEHUI MPUPOIHOI BojorocTi. [yis yHUKHEHHs 3a0MBaHHS OTBOPIB peLIEeTa, IiJBUIICHHS
OJTHOPIAHOCTI EKCHEPUMEHTY 1 3MEHIICHHS Yacy Ha MPOBEIASHHS IOCIIIB 3 3€PHOBOTO
BOPOXY BWJIYYEHO «CKIQJHI» YacTKM IUIAXOM OaraTopa3oBoi momepenHboi oOpoOKH 1
BUJAJICHHS 3€PEH, 1110 3aCTPsTraiy y OTBOPAX.

PerymioBaHHsS 4acTOTH KOJMBaHb OyAEeMO 31MCHIOBATH 3a JOINOMOTOI0 YaCTOTHOTO
neperBoptoBaua HE200-T3S-2R2G(puc. 7 miBopyu), TapyBaHHS SKOTO MPOBOJMIN 32
JIOTIOMOTOI0 MEXaHIYHOTO ToAMHHUKOBOTO Taxomerpa MO-30 (puc. 7 mpaBopy4).

Pesynpratu TapyBanHs yacTtoTHOro mnepetBoptoBaya HE200-T3S-2R2G nHaBeneHno y
Tabymmi 1.

Tabnuus 1 — Pe3ynbratu TapyBaHHs yacToTHOrO neperBoproBaya HE200-T3S-

2R2G
Ne Yacrora ctpymy v, | Hactora KOJMBaHb pelieTa
TOCIi Ty I'n n, KOJUB/XB

1 50 500

2 45 450

3 40 400

4 35 340

5 30 275

6 25 235

Sk BugHO 3 TabnuIll 1, yacToTa CTpyMy 1 KOJIMBaHb pelnieTa MatoTh MPSMY KOPESIIio
B Mexax v=40-50 I'n. [Ipu moganpmomMy 3MEHIIIEHHI YaCTOTH CTPYMY, IPHPICT 3HUIKEHHS
YaCTOTH KOJIMBAaHb pelIeTa JCII0 3POCTaE.

0B/MUH
1o-30
1969

Pucynox 7 — PerymoBaHHS 1| KOHTPOJIb YaCTOTH KOJIMBAaHb
Loicepeno: pospobaeno asmopamu
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[Tomepenni  mOCHIMKEHHS 3alpOMOHOBAHOTO TEXHIYHOTO PIIIEHHS, OKpiM
BCTAHOBJICHHS MPaIe3JaTHOCTI, TIOBUHHI JaTH BiJMOBI/li HA HACTYIHI MUTAHHS:

- BHUSIBUTH Mipy €(pEeKTHBHOCTI 3aIpOMOHOBAHOTO YJAOCKOHAJIEHOTO PEHIiTHOTO
MOJIOTHA 13 3Wr3aromoAiOHUM pO3TallyBaHHSIM OTBOPIB y TOpIBHSHHI 3 0a30BUM —
MPSMOJITHIHHUM;

- BCTAaHOBMUTHM palliOHaJbHE 3HAYeHHS KyTa HaXWiIy ocedl OTBOpiB JUIf
3a0e3nedeHHs] HalOUbII01 epeKTUBHOCTI cemapariii;

- y3rOJMTH KOHCTPYKUIHHI 1 peKUMHI MapaMeTpH cernaparopa.

BucnoBku. IlpoBiBmm orisa 3aco0iB 1 cmoco0iB miABUIIEHHS €()EeKTUBHOCTI
npouecy cemapanii 3epHa Ha IUIOCKOPEIIITHUX KOJIMBAJIbHUX CelapaTopax MOXHa
3pOOUTH HACTYTHI BUCHOBKH:

- MiABUIIEHHS €(QEeKTUBHOCTI POOOTH IUIOCKOPEHITHUX KOMUBAIBHUX POOOYHX
OpraHiB MOJIMBO JIOCSTTH JIUIIE IIJISXOM iHTEHCH]IKAIll BHYTPIIIHHOIIAPOBUX MPOIECIB Y
00po6IIOBaHOMY MaTepiai,

- aKTUBI3allil BHYTPIIIHBOIIAPOBHX MPOIECIB OCATAETHCS JBOMAa OCHOBHHUMH
IUIIXaMHd — BCTAHOBJIEHHSIM ONTUMAJIBHUX PEXHUMIB (32 paxyHOK MEXaHi3My IpPHBOAY
pobounx Opra”iB) Ta INUISXOM 3aCTOCYBaHHS KOHCTPYKIIMHMX aKTHBATOPIB, MPUUYOMY,
HanpsMH iX A1 IepeBaXHO He CHIBMAJal0Th. 3aCTOCYBaHHS PEKUMHOIO CIIOCOOY aKTHBI3aLlii
iHTeHcu(iKye mpouecH 31e0inblie y BepTUKaIbHIN IUIOMIKMHI, CIPUSIOUYM Cerperaii 4acTok,
BUKOPUCTAHHS K KOHCTPYKIIIMHUX €JI€MEHTIB 103BOJISIE MOKPALTUTH YMOBH Y TOPU30HTAIbHIN
IomuHi (y mionuHi pemeta). [Ipu mboMy 3acTocyBaHHS JOJATKOBUX MPUCTPOIB YCKIIATHIOE
KOHCTPYKIIIIO;

- HaWOIIbII OPraHIYHUM CIIOCOOOM iHTEHCH(IKallii BHYTPIIIHHOIIAPOBUX MPOIIECIB
y 00poOiroBaHOMY Matepiani € 3aCTOCYBaHHS IUIOCKHUX PELIT 13 3Ur3aromnoaiOHuM
pO3TalIlyBaHHSAM MPOAOBIYBAaTHX OTBOPIB, IO AaKTHUBI3YIOTh iX B3AEMOMII0 3 YaCTKaMHU
36pHOBOi CyMillll Yy TIOB3/I0BXHbOMY 1 IIONIEPEUHOMY HaNpsMKaxX, Ta Y3TOJKEHHS
KOHCTPYKLIHHUX apaMeTpiB periera 3 peykKMMHUMHE MTapaMeTpaMu KOJIHBAHb.
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Intensification of the Grain sEparation Process on a Flat Oscillating Sieve with a

Zigzag Arrangement of Holes

Increasing the quantitative and qualitative performance of agricultural machinery is a pressing task for
scientists conducting research in the field of agricultural engineering. This article is devoted to the analysis of
methods and means of intensification of intralayer processes occurring in grain material during sieve separation
in order to increase the efficiency of grain cleaning by size on flat-screen vibrating machines.

A review of technical solutions that ensure increased efficiency of sieve cleaning of grain materials on
flat-screen vibrating separators was conducted. Analysis of technical solutions allowed to identify the physical
bases of the appearance of the effect of increasing the indicators of technological efficiency of sieve processing
of grain. It was established that an increase in separation efficiency can be achieved only by intensifying the
processes of mutual movement (segregation) of particles inside the layer of material in the vertical and
horizontal planes. It was assumed that the most effective is the activation of intralayer processes in the processed
material, which is provided in two ways — by establishing the optimal kinematic mode of oscillations and the
structural parameters of the sieve itself. A new, patented technical solution is presented — a sieve with a zigzag
arrangement of holes and the main tasks and elements of the methodology of previous studies are formed.

Conclusions. Increasing the efficiency of the flat-screen vibrating working bodies can be achieved only
by intensifying the intralayer processes in the processed material. Activating the intralayer processes is achieved
in two main ways — by establishing optimal modes and by using structural activators, and their directions of
action mostly do not coincide. The use of the regime activation method intensifies the processes mostly in the
vertical plane, contributing to the segregation of particles, while the use of structural elements allows improving
the conditions in the horizontal plane (in the plane of the sieve). At the same time, the use of additional devices
complicates the design. The most organic way to intensify intralayer processes in the processed material is to use
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flat sieves with a zigzag arrangement of oblong holes, which activate their interaction with particles of the grain
mixture in the longitudinal and transverse directions and to match the structural parameters of the sieve with the
operating parameters of the oscillations.

grain, grain material, cleaning, sieve, separator, intensification, separation, efficiency, intralayer
processes, activation, zigzag
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MaremaTrudyHe MOAECTIOBAaHHS MPOLIECY CYIITHHS
MaTeplany B OapabaHH1M cymiapiil, ik 00’ €KTa
aBTOMAaTHYHOTO K€pyBaHHS

B maniit poGoTi po3pobiieHO MaTeMaTWYHWN OmMMC CymIiHHS B OapaOaHHMX CyIIapKax y BHIJISAMI
cucreMd Au(epeHLiaIbHUX PIBHSIHB, IO MOZEIIOE 3aJIEKHICTh TeMIepaTypd Ta BOJIOTOCTI Marepialy Bij
napaMeTpiB CyIIMJIBHOTO areHTa Ta KOHCTPYKTHBHHX XapakTepucTHK. CTBOpEHO CHpOLIeHI Mojeli B
MatlabSimulink. 3anponoHoBaHO KOHLEMII0 aBTOMAaTHUYHOTO KEPyBaHHS 3 KOMIICHCALIEI0 MEepeXpecHUX
3B’S3KiB, MO IJBHILYE €QEKTUBHICTh pPETYIIOBaHHs, CTaOLIBHICTE pOOOTH CYIIapKH Ta ONTHUMI3yE
€HEeProCIOoXKNBaHHSI.
npouec CylliHHs, MOJeJTIOBaHHS, 3¢PHOBI MaTepiann, 6apabaHHa cynmiapka, aBTOMaTHYHe KepyBaHHS

IocTtanoBka npo6Jjemu. CylniHHS POCIMHHUX MaTepialliB € OJHUM i3 BaXIJIMBUX 1
€HEPrOEMHUM TPOIECOM  MICHAA30UpanbHOi  OOpPOOKHM ypoXkar POCIUHHUX KYIBTYP.
BpaxoByroun mUpOKUIl aCOPTUMEHT MPOAYKLIi, ika NOTpeOy€e 3HEBOJHEHHS JUIsl TPUBAJIOTO
30epiraHHs, HaWOUIBII yHIBEpCATFHUMH YCTAaHOBKAMH € TPSMOTOYHI MHEBMOOapabaHHI
arperat. Cama 3a yHIBEpCAJIbHOCTI CTOCOBHO pI3HOMAHITTS MarepiajiiB, $Ki MOXHA
BUCYIIIyBaTH, B o0epToBoMy ©Oapabani, mpu pi3HIA MOYATKOBIK BOJOTOCTI 1
3aCMIYE€HOCTI,THeBMOOapabaHHi  arperaTd  3HAWNUIA ~ IIUPOKE  3aCTOCYyBaHHA 1
PO3MOBCIOKEHHS B PI3HUX KpaiHax 1 raixy3sx BUpPOOHHUITBA. AJie HE 3Ba)KalOUM Ha CYTTEBI
nepeBary i po3MnoBCIOKEHHS THEBMOOapaOaHHUX arperaris, IPOLECH PeryIOBaHHs
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