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when sowing seeds of grain crops. However, the problem of increasing the efficiency of using the entire design
width of the coulters can be successfully solved if the mathematical justification of the technological parameters
of the elements of the working body is applied.

The purpose of the article is to conduct an analysis of sowing methods, to carry out a literature and
patent review of the constructions of combined working bodies for shelf-free tillage with simultaneous subsoil-
broadcasting of grain crops or in-soil application of mineral fertilizers, analysis of the constructions of
distribution devices of various authors and the efficiency of their use.

If you evaluate the working bodies for transporting and distributing the material when it is placed in the
soil comprehensively according to three main indicators: the simplicity of the design, its reliability and ensuring
the quality indicators of the execution of the technological process, then preference should be given to the
working bodies with distributors of passive action. In this case, the first two indicators are simultaneously
provided. In our opinion, the issue of the quality of the execution of the technological process - the uniformity of
the distribution of the material along the width of the working body is urgent, therefore it requires a deeper study
and the establishment of the main groups of factors that affect this indicator.

A significant drawback of most theoretical studies of the process of material distribution along the grip
width of a flat-cutting working body is that the distributor is considered as a final factor and a structural element
on which the main characteristic of the process depends - the uniformity of distribution, but in real conditions
this indicator is significantly redistributed as a result of particle contact with soil.

At the same time, with modern trends in the field of tillage, its minimization, when more and more
combined tools are used, which reduce not only the cost of obtaining a crop, but also, what is no less important,
the load on the soil and the environment, from an ecological point of view, it proves the necessity further
improvement of the designs of combined weapons and their working bodies. Therefore, in our opinion, work on
improving the structures of such working bodies and further research into the parameters and modes of their
functioning are promising.
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JlocaiKkeHHsT KIHEMaTHYHUX [MapaMeTpiB BIOpalifHOro
JeMellia KapTorieKonadya 3 BAKOPUCTAHHIM
KOMII FOTEPHOI IPOTpaMHu

B poboti 3ampormoHOBaHO HOBY KOHCTPYKINIO BiOpaIiifHOro JieMelna KapToIuieKomnada, sSKHi
KOHCTPYKTUBHO BHUKOHAaHMH TaKMM YHHOM, [0 Ma€ MOXIHMBICTh HH3KH peryiioBaHb. B paHomy
KOHCTPYKTUBHOMY DIIICHHI MOKHA 3MIHIOBATH BEIMYWHY KPUBOINUIA MPHUBOAY, IOBXKHHH JIAHOK IIAPHIPHHIX
MiIBICIB Ta BCTAHOBJIIOBATH HA JTUCKY KPUBOIIWIIA MPOTHBArY i 3piBHOBaXKyBaHHsS MexaHizmy. Lle mo3Bosse
3a0e3MEeYNTH MOJICTIICHE MPOHUKHEHHSI JIEMeIIa y IPYHT, CTBOPUTH HAMpPAaBICHUNA PyX OyJILOOHOCHOI Macu Ta
MOKPALIUTH Cemapalilo BXe MiJ 4ac migkomyBaHHs. IIpeacTaBieHy KOHCTPYKLiIO BiOpawiiiHoro nemeria
AHANIITAYHO OIMHUCAHO 3a JIOTIOMOTOK METOAY 3aMKHCHHX BCKTOPHHX KOHTYPIB Ta BUKOHAHO KiHEMATHIHUU
aHaJi3 Takoro OaraToJAHKOBOTO MEXaHI3My 3 BHKOPHCTaHHSM CHELiaJIbHO PO3pOOJICHOT KOMIT IOTEpPHOI
MIPOrPaMH, 1110 JT03BOJISIE MOJEIIOBATH Ta aHATII3YBAaTH MOKJIMBI PYXH TOUYOK JIAHOK BiOpAIiifHOTO JieMera.
KapTomis, IPYHT, OyJabOOHOCHMIi mJiacTt, BiOpauiliHuii Jemim, KapTomjiexkona4, miIKOMYyBaHHs,
cenapaiisi, Biopauiiinuii pyx, 6ararojiankoBa mapHipHa cucTeMa, KiHeMaTHYHHUI aHAJIi3, KPUBOLIUTI

© A.B. ba6iii, I.B. IN'omoseuskuii, 10.b. T'nagso, 2023

227



ISSN 2414-3820 KoHcTpyroBaHHsI, BUPOOHMIITBO Ta €KCILTyaTallis CUTLChKOTOCTIONAPChKIX MamvH, 2023 Bur. 53

IlocTanoBka nmpobaeMu. YkpaiHa 1ociae MPOBIAHE MICIIE Y CBITOBOMY PEUTHHTY
BUPOOHUKIB KapToruti. [laHi ciry»x0 cTaTUCTUKH 00JacCHUX aaMiHICTpaliii BKa3yloTh Ha TE, L0
JIeBOBAa YaCTKa LbOTO MPOJYKTY BUPOOISETHCA CaMe B JOMOTOCIIOAAPCTBAX YW HEBEJIMKUX
depmepcrkux rocnogapcTBax. Hampuknan, y 3BiTi JIbBiBCchkOi 0OnacHOi anmiHicTparii 3a
2021 pik BkazaHo, mo «OCHOBHE BHUPOOHHIITBO KapToIuli Ha JIBBIBIIMHI 30CEPEKEHO B
JomorocnojapcTeax...» [13].

Ili dakTh cBimuaTh Tpo Te, MO B TaKUX TOCHONAPCTBAX € MOTpeda, SIK MPaBUio, y
MmayiorabapuTHii eekTuBHIA TexHimi. Bix crymeHs wexanizamii JpiOHMX TroOCIONApCTB
HanpsIMy 3aJIeXKUTh PIBEHb KYJIbTYpH arpoBHPOOHMITBA. He BHHATKOM € i KapTOIUIIPCTBO.
Oco0mMBO  TPYAOMICTKOIO € TEXHOJIOTIYHA omepauis 30upaHHs kapTorut. Iloctiiine
YIOCKOHAJICHHS pOOOYMX OpraHiB KapTOIUIe30MpaIbHUX MAIUH 3aJUIIAETHCS aKTYaJIbHOIO
3aauelo MalMHOOY/IBHUKIB Ta arpoiHKeHepiB [5].

AHaJi3 ocTaHHIX AoCailuKeHb Ta myOJikauniii. 3a aHami30M JiTepaTypHUX JDKEPEI
[1-4, 6, 9, 15], aBropu pO3MNIANAIOTH MPOOJEMH MIiJKOMYBaHHS Ta cemapaii
KOpeHeOy 0010 AiB. 3a/1a4ui MOJATAI0Th Y 3MEHIICHH] TSATOBUX OIOPIB MPH ITiAKOMYBaHHI
OynbOOHOCHOTO IJIACTy IPYHTY, MiJIBUIICHHI €(PEeKTUBHOCTI cenaparlii IpyHTy Ha MPYTKOBUX
MOJOBXKyBauax JieMela 1 Jajll Ha pI3HOro poay ouucHukax. B mpamsax [10, 12]
NPOTNOHYIOTHCS PILICHHS IIOAO0 HOBUX MiJXOMIB Y TEXHOJIOTIi BUPOIIYBaHHS KapTOIUI yepes
(GbopMyBaHHS CIPHUSATIMBOTO IPYHTOBOTO CEPENOBHINA JIJII PO3BUTKY POCIMHHU. Taki 3MiHH
MaTUMYTh HEOJMIHHHMN BIUIMB 1 HA TEXHOJIOTIYHY ONEpaIlito 30MpaHHs KapTOILIi.

Pazom 3 TuM, oTpumaHi OOrpyHTOBaHI pillIeHHS, B OUIBIIN Mipi, CTOCYIOTHCA
npodeciiiHuX  KapToIjieKonayiB, a  MajorabapuTHi  KapTOIule30MpaibHI  MAalIMHU
BUTOTOBJISIFOTH CIIPOINEHOT KOHCTPYKITIi [7, 8], 1m0 yacTo BigoOpaxkaeThcs Ha €(heKTUBHOCTI iX
pobotu. Tomy BapTO HampamroBaTH HOBI KOHCTPYKTOPCHKI PIIICHHS U yIOCKOHAJICHHS
MajorabapuTHOI TEXHIKH, sKa MpUiiMae Ha ce0e JIEBOBY YaCTKY MPU BUPOOHUIITBI KapTOTLIi B
VYkpaiHi.

IMocranoBka 3aBaaHHsl. SIK TMOKa3ye MPaKTHKA, BHUPOOHHKH MayorabapuTHHX
KapTOIUIEKONayiB MaKCUMAaJIbHO CHPOIIYIOTh KOHCTPYKIIi, HE AOMYCKalOuu 30UIBIICHHS iX
BapTocCTi, puc. 1. Ile 3 omHOrO OOKY € BUIIpaBAaHUM KPOKOM, ajie€ 3 1HIIIOTO — MPEJCTaBJICH] Ha
PUHKY MaIllMHU, HA TyMKY aBTOPIB, HE 3aBXXIH MAIOTh 33/I0BUIbHI MOKA3HUKH €()EeKTUBHOCTI
poboTwu.

Pucynoxk 1 — CBITIMHM THIIOBUX KOHCTPYKLII KapTOIUIEKOIaviB i3 BiOpaLiiHUMU JIeMeraMu

Iicepeno: [14]

Hamnpukian, HaBeneni B po6oTti [14] manorabapuTHi KapTOIUIEKONMadi — 1€ BiTHOCHO
Ha/iiHI MalKHy, ane BiOpauiiHui pyx Jemela MOXKJIMBUN TIIBKH BITHOCHO OCi 00epTaHHS,
TOOTO TOYKM MNIAPHIPHOTO 3aKpIIUICHHS JieMema A0 pamMu MamuHu. lle He mo3Bosise
3a0€3MeunTH 3aJaHuil 3aKOH PyXy pI3abHOTO Jie3a i €(PEeKTUBHOTO MiAKOIMYBaHHS Ta
cemnaparlii 0ya500HOCHOTO TIJIACTYy.
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Tomy € HeoOXimHICTh, HE3HAYHO YCKIJIAJHIOIOYM KOHCTPYKIIiIO, 3a0e3MedyuTd s
JeMeria OuIbIle MOXJIMBUX PYXiB 3 METOK TMOJETIICEHOTO0 MOro TPOHWKHEHHS B
OynbOOHOCHMH IUIACT TPYHTY, YTBOPEHHS HANpaBICHOTO pyXy MiAKONAaHOI Macu Ta
IHTEHCHUBHIIIOI 11 cemapartii.

Bukaan ocHoBHoro martepiaay. /s peanmizamii MOCTaBICHOTrO 3aBAaHHS Oyio
3aMpONOHOBAHO HOBY KOHCTPYKIIiO BiIOpaIiifHOTO JIeMelIIa, sika peai30ByBaTUMEThCS B CXEMi
KapToIlIeKomnaya.

[IpencraBneHa KOHCTpyKIis BiOpamiifHOTO Jjemema (puc. 2) BIAPI3HIETHCS Bia
HaBeleHMX Ha pHc. | TUM, IO KPHUBOIIMII BUKOHAHO y BHUIVINI Jucka 13, y skomy B
pamiadbHOMY HampsIMKy 3poOieHo ma3 12, me Ha 3amaHiid BiACTaHI Big oci 0OepTaHHS
¢ikcyerbest 3’eanyBanbHuMi mapHip 11 marynma 10. Ile 3a0e3neuye MOXIJIMBICTh
BCTaHOBIIIOBaTH MOTPIOHY BEIMUMHY KPUBOILIUIIA /I PUBOAY jJemeria. KpiM Toro, B Takoro
pony KomadiB iCHye MmpoOiemMa AMHAMIYHOI HE3PIBHOBAaXXEHOCTI, 1[0 BUKIWKAE 3HAYHI HOTO
BiOparrii, ToMy y AUCKY KpuBOIIUMa 13 KOHIIEHTPUYHO BUKOHAHO OTBOPH 15 1715 3aKpITUICHHS
3piBHOBaKYBaJIbHOI poTHBArd 16. [Hia BiAMiHHICTE BiOpaIlifHOTO JIEeMeIlIa MOJISTae B TOMY,
0 pi3aibHE J1e30 | 3 MPYyTKOBUMH MOIOBXKYBa4aMH 2 3aKpIICHE Ha ABOX IMapax MapHIpHUX
miaBiciB 3 1 4. Ilepenni migBicu 3 MarOTh BHU3HAYEHY JOBXKHMHY Ta HIAPHIPHO 3’€IHAHI 3
pizanpHuUM Je30M 1 Ta pamoro 5. 3aaHs mapa MapHipHUX MiABICIB 4 Mae /Ui MPUETHAHHS 10
pamu 5 perymoBanbHi orBopu 7. Lli minBicm 4 3’e€qHaHi MK CO0OI0 TMONEPEUYUHOO 6 Yy
KOPCTKY paMKy, MOCEPEINHI SKOi 3aKpIIJICHO KPOHIITEHH 9 3 oTBOpaMu 8 1isi 3’€THAHHS 3
kpuomumnom 10.

6 I 5 77 0 8

Pucynox 2 — [IpuHnumoBa cxema BiOpaIiiiHOTo JeMelia B KOHCTPYKIIT KapToIuieKonava
IDicepeno: pospobreno asmopamu

Janmi neranpHime posryisHeMo OynoBYy Ta MNPUHOUII poOOTH  IpelCTaBlICHOI
KOHCTPYKIIii BiOpaliifHOTO JieMeria, puc. 2.

[IpuBomnuii Banm 14 oTpuMye KpPYTHMH MOMEHT BiJJ EHEPreTUYHOro 3acooy,
HaIpuKIa] 4depe3 KoHIuHMN penykrop Ta Big BBII eneprozacody. Pasom i3 mpuBogHuM
BaioM 14 obepraeTbes auck kpuBomuna 13, B masi 12 sxoro 3adikcoBaHuil 3’ €IHYBaIbHHUN
mapHip 11 Ha 3amaHiii BiAcTaHI BiJ OCl OOEpTaHHs, IO YTBOPIOE BEIMYMHY pajiyca
kpuBomwmmna. [lpuennaBmum 10 3’ennyBanmbHOro Imapsipa 11 matyn 10, depe3 sxuii
NepeacTbCcsl 3yCHIUIS Ha TomepeduHy 6, Mpu iX 3’€QHaHHI B OJHOMY 3 OTBOpIB 8 Yy
KpPOHIITEHHI 9, a BIANMOBIAHO 1 mepenaeThcs Ha mapy MmApHipHUX miABiciB 4. dikcamis
MIapHIPHUX MIBICIB 4 y CepeIHIi YaCTHHI 3 JIOMMOMOTOI0 OJTHOTO 13 PETYJIIOBaILHUX OTBOPIB 7
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JI0 paMH 5 Ja€ MOKJIUBICTh OTpUMAaTh eekT Baxkess. BuOuparoun oauH i3 perymroBaIbHIX
OTBOpIB 7 IJs TPUENHAHHS 0 paMH S5, PETyIIOITh BEIUYHHY HWIKHBOTO IUIeYa IMapu
MIApHIPHUX MiABICIB 4. AHAJIOTIYHUM YMHOM MOYKHA 3MIHIOBATH BEJMYMHY BEPXHBOTO IIeUa
napu IIapHIpHUX MiABICiB 4, BUOMpatoun Juisd 3’ €THaHHS 3 maTtyHoM 10 oauH i3 0TBOpIB 8 y
KpOHIITEHHI 9 Ha monepeunHi 6. TakuM YMHOM, MapOI0 MAPHIPHUX IMIABICIB 4 TIEPEAA€ThCS
3yCWJUISL 710 pi3ajJbHOro Jiesa 1 3 NPYTKOBUMH IOAOBXKYBauaMH 2, IO BUKIHMKAE iX
MepeMillieHHsT TTPY YTBOPEHH1 0araToJIaHKOBOI MIAPHIPHOI CHCTEMH, sSKa MOXKE 3a0e3MUTH
BU3HAYECHUH 3aKOH PyXY IJIOLIMHHU pi3ajibHOTO jie3a | Jemenia.

[Ipy BHKOHaHHI MAaIIMHOI TEXHOJIOTTYHOTO TPOIECY BHUKOIYBAHHS KapTOILI
YTBOpEHUIl BiOpaliiiHuii Jemilm pi3adbHUM Je30M | BXomuTh y OynbOOHOCHMH IUIACT,
migpizae  Woro, a  BiOpariiiHi  3BOPOTHO-TIOCTYNAJbHI pPyXH  YTBOPIOIOTH  e(dexT
IICEB/IOPO3PIHKEHOT0 CEPeZOBHUINA, IO IMOJErirye MPOHUKHEHHS pi3ajpHOro yeza 1 y
HEITIIKOTTaHW OyJTbOOHOCHHH MUIacT. 3MIHIOIOYN TOJIOKEHHS 3’ € HYBaJIbHOTO mapHipa 11 y
na3i 12 aucka kpuBommmna 13, TOOTO BeNMMYMHY KPUBOIIUIIA, @ TAKOXK BEJIMYMHU TUICUEH Mapu
MIAPHIPHUX TIABICIB 4 3 IOMOMOTOI0 BIAMOBIIHUX PETYIIOBAILHUX OTBOPIB 7 1 OTBOPIB 8 y
KpPOHIITEHHI 9, MOKHA 3a0e3MeunTH 3a/JaHuil 3aKOHY PyXy IUIOUIMHU pi3ajbHOrO Jieza 1 3
NpPYTKOBUMHU TMOJAOBXKYyBauamu 2. lle Mae BH3HayanpHE 3HAYEHHS II0J0 MOXJIUBOCTI
e(EeKTUBHOTO MiAKOMYyBaHHSA OYIbOOHOCHOTO IUIACTY, HANpPHKIAJ AaMIUTITYyAa KOJIHMBAaHb
pizanbpHOrO Jie3a 1, a Takok MOMIJIMBOCTI HAMPABJICHOTO TPAHCIIOPTYBAHHS ITIKOTIAHOI MacH
YTBOPEHOIO KOJIMBHOIO IUIOIIMHOIO 3 MOXMJIMBICTIO OJHOYACHOI cemaparlii Ha HpyTKOBUX
MOJOBXKYyBayax 2.

Ockinbky BHXiJHAa JIaHKa YTBOPEHOro BiOpaliiHOro Jemela KapToIlIeKoraya
3MIIMCHIOE 3BOPOTHO-TIOCTYNAIBHI PYXH, TO TaKa cucTeMa Oyjie He30aTaHCOBAaHOIO 1 YTBOPEHI
BiOparii Bciei mMammHU OyqyTh IMepenaBaTHCS Ha EHEPreTMYHHM 3acid, a BIiAMOBIAHO 1
JIOJIMHY, SIKa HUM Kepye. ToMy Juisl YCYHEHHSI TaKOTO HEJIONIKY B KOHCTPYKIIi BiOpaIriiiHoro
JeMelna KapToIuieKonaya nepeadadeHo BUKOPUCTAHHS JUCKa KpuBoluna 13, sskuii BUKOHYE
poJib  MaxOBHKa, a 3aKpilUleHa 3pIBHOBaXKyBajbHa IMpoTHMBara 16 y BU3HAYEHHUX
KOHIICHTPUYHO PO3MILICHUX OTBOpax 15 103BOJsiE YAaCTKOBO 30aJlaHCYBAaTH YTBOPEHY
TUHAMIYHY CHCTeMy. BenwumHa Macu 3piBHOBaXYBaJlbHOI MpoTWBarum 16 Ta wicue ii
pO3MIIICHHS] HAa JUCKY KpHWBoOmMINa 13 BU3HAYAIOTHCS JOJATKOBUMHU pPO3paXyHKaMH Ta
KOPETYIOThCS B TIPOIIEC] EKCIUTyaTallii.

Ha puc. 2 HaBeieHO NMPUHIMIIOBY CXeMy BiOpaLiiHOTro JieMela KapToIuleKomaya, sKa
Ja€ ysIBY TPO MOTO TPHUHIMI POOOTH Ta OCHOBHI PETYNIOBaHHA. AJie mo0 TeperTH 10
KOHCTPYKTUBHUX PO3PaxyHKIB Ta po3poOKH poOOYMX KpPECIeHb CKIAJ0BUX, HEOOXiTHO
BUKOHATH CITOYATKy KIHEMAaTHYHHMA aHaJi3 TAKOTO MEXaHi3My. 3 IIIEI0 METOI MPEIACTaBUMO
y3arajibHeHy KiHeMaTHYHY cxeMy (puc. 3).

JIisi KiIHEMaTHYHOTO aHaJli3y Takoro 0araTOJIAHKOBOTO MeXaHi3My (pHuc. 3) JOCHTH
MIPOCTUM Ta €(PEKTUBHUM € METOJ] 3aMKHEHUX BEKTOPHUX KOHTYpIB [11].

Sk BUIHO, TIeH MeXaHi3M CKIIaAaeThes 13 1BOX KOHTYpiB: O;ABO, ta O,CDO;.

[To3HaunMo BeKTOpaMHu BiAMOBIIHI JIAHKH:

e [, — KPUBOLIMIIL,

—

e [, — warys;

o l; — BepXHE IUIeYe Iapy MAapHIpHUX MiABiciB 4 (puc. 2);
o l; — HIDKHE TUIeYe Napy IapHipHUX MijaBiciB 4 (puc. 2);
J l; — JIeMil;

o l; — mapa mapHipHUX maBiciB 3 (puc. 2).
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Pucynok 3 — KinemarnyHa cxeMa BiOpamiiHOTO JieMerna

Iicepeno: pospobaeno agmopamu

Bexropu /|, Ta [,; 3’ennytoTh neHTpHu odepranHs JaHok O;0; ta 0,03, BIANOBIIHO.
Toxi BeKTOpHI PiBHSIHHS JJIS1 KOKHOTO 3 KOHTYPIB 3allUIIEMO Y BUTJISAI:

L+,

Iy +13; 1)

— — — —

L+l =1,+I. (2)

Cnpoektyemo 11i piBHSAHHS Ha ocl oproroHansHOi cuctemu XOY, BBaxkarouu
BIJOMHMH JOBXXHHU JIAHOK Ta KOoOpauHaATH LeHTpiB oOepranHs: Oi(x;, y;), Ox(xz y2) Ta
O3(x3, v3). Koxxna manka mae kyt Haxmiy 10 oci OX, SKui MO3HAYUMO @, i — 1HIEKC, M0
BiJIMIOBiTae HOMEPY JaHKU (puc. 3). B mpoekiisix Ha 0ci, OTPUMAEMO:

l,cosp, +1,cosp, =1, cosp, +1, cosp,,, 3)
[, sing, +1, singp, =1, sinp, +1,, sing,,;
lycosp, +1scosps =1, cosp, + 1, cos @, @
lysing, +1,sinps =1, singg +1,, sing,,;

OueBUAHO, 10 TYT ICHYE B3a€EMO3B’SI30K:

[y, cos @, =X, =X,

L,sing, =y, —y;

[y cos @y = xy = x5

Ly Sin@y, =y, =y, .
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3BiIKM OTPUMAEMO HACTYIIHI 3aJI€KHOCTI:

l,cosp, +1, cosp, =1, cos p, + (x2 - X, )

. : : _ )
lysing, +1, sing, =1; sing, +(y2 _yl)’
l,cosp, +15cosps =1 cos @, —i-(x3 —xz), ©)
Iy sing, +1s sings =1 singg +(y3 — );
Mix KyTaMu @3 1 ¢4 ICHY€ KOHCTPYKTUBHUN KIHEMAaTUIHHUH 3B'SI30K
0= +(T-0). @

Kyt moBopoTy kpuBommna ¢; BiIOMHMA, peliTa KyTOBHX MapaMeTpiB 3HAXOIWMO 13
pO3B'sI3Ky cucteM piBHIHB (5) 1 (6).
[Ticnsa nepeTBOpeHb OTPUMAEMO:

@, = arcsin 5 cos 7 =7 (8)
q,
+1, si
@, = arcsin| L7218 P |, 9)
12
.| Cy
@, = arcsin| —=cosy, |=¥7,; (10)
q,
+1 si
@, = arcsin 927 P ; (11)

5

ne u, =x,—x,—lLcose ; q =y,—y, —lsing; u, =x;—x,-1,cosp,;

) 12_12_u2_q2 12_12_u2_q2 u
G =y, —y,—lsing,; ¢, == 3211 S0 =" 6212 Ly =arcig—;
3 6 q,

u,
v, = arctg—.
q,

TakuM YMHOM ONMUCAHO OCHOBHI KIHEMAaTH4HI 3B’SI3KHM MDK JIaHKAaMH YTBOPEHOTO
MeXaHi3My, 1110 JT03BOJISIE aHANI3yBaTH HOTO KiIHEMaTH4HI apaMeTpH.

MeToro Takoro MOCHTIDKEHHS € BHUOIp palliOHAJbHUX KOHCTPYKTHBHHUX IapaMeTpiB
MexaHi3My BiOpamiiiHOTo Jiemela KapToIuieKonaya, siKi 3abe3nedyBaTUMYTh €(QEeKTHBHHN
eHepro30epiralouuil pexxumM poOOTH OJHOYACHO 3 BUCOKOIO MPOIYKTHUBHICTIO ITIIKOITYBaHHS
Ta cenapauieio OyIp00HOCHOTO IIIACTY.
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3amaya € J0BOJI CKJIAIHOIO, AKILO JUIS 11 peani3alii He 3aCTOCOBYBATH CIelLiali30BaHe
nporpamMHe 3a0e3nedeHHs. ToMmy s TpOBENEHHS AOCHIIDKEHb CTBOPEHAa KOMII IOTEpHA
nporpama po3paxyHKy, 3a JOMOMOTOI0 KO MOKHA 3MIHIOBATH MapaMeTpH JIAHOK MeXaHi3My
3 Bi3yalmizalli€ro ix pyxy Ta OTpUMyBaTd Tpadikyd mepeMilieHb, MBHIAKOCTEH 1 MPUCKOPEHB
JOCTIPKYBAaHUX TOYOK MEXaHI3MY TOIIIO.

Ha puc. 4 HaBeneHo Bi3yami3oBaHI pe3yJbTaTH JOCHIKEHHS KIHEMaTHYHUX
napameTpiB po3pobieHoro BiOpaliitHoro emena KapTorjeKonaya.

Nono#exHs Towok CiD

I bormmoeeedoeean
e oo s s domee

W% RN e e S e

el L e ' : : st

L T e SR s

. ——— 6

WengkocTi Towok CiD Npuckoperns Todok CiD

| feERsE e T SIS T IRESIEEEE s s

r)

MpuckopedHa Todok Ci D

Pucynok 4 — Bizyaumizamisi KiHeMaTHYHUX IMapaMeTpiB MpH poOOTi BiOpariiHoro Jemerna
Licepeno: pospobaeno asmopamu

Hageneni rpagiuni 3amexHocTi (puc. 4) KiHEeMaTHYHUX MapaMeTpiB XapaKTepHUX
TOYOK JIAHOK BH3HAYEHI MpH YacTOoTi obepranHs kpuBommma 540 o06/xB. ['eomerpuuni
PO3MipH JTAHOK, KOOPAWHATH PO3MIIIEHHS MIApHIPIB X 00epTaHHS MPUHHATO KOHCTPYKTHUBHO
Ta MiIJaHO aHATi3y 3 JOTOMOTOK PO3POOJICHOI KOMIT IOTepHOi mporpamu. Ha puc. 4: a —
nepeMillieHHs] TOYOK JIAHOK B a0COJIOTHUX KOOPAMWHATAX; O — CKPIHIIOT aHIMAI] pyXy JaHOK;
B, T — IIIBUJKOCTI Ta MPUCKOPEHHS TOYOK B MPOEKIIISIX HA KOOPJAUHATHI OCl; I, € — aOCOIOTHI
MIBUJKOCTI Ta MPUCKOPEHHA TOYOK. OTpHUMaHi pe3yibTaTH I03BOJSIOTH, HAKJIABIIM IEBHI
YMOBH, BIJHAaWTH palioHajdbHI TapaMeTpu PO3POOJICHOTO  BiOpaIiiHOTO  JIeMella
KapToIlIeKonaya.

BucHoBku. TakuM 4MHOM, 32 BUKOHAHUM aHAJII30M JIITEPATYPHUX Ta IHIIUX JHKEPEI
iHpopmarii Oyno BCTAHOBIEHO HENONIKM 0a30BUX KOHCTPYKIiM BiOpauiiHUX JeMeIliB
MajorabapuTHUX KapTOIIEKONayiB. Sk BUpIMIEHHs MMOCTaBIEHOT 3a/1a4i 0yJ10 3aIpOIIOHOBAHO
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HOBY KOHCTPYKIIIIO BiOpaIlifHOTO JieMelia KapToIIeKolaya, SKHH MOXe 3a0e3NmeduTH
HEOOXI/IHI PeryiroBaHHS 3 METOI0 3MIHM aMIUTITyau migkonmyBaHHsA Bix 10 mm 1o 35 mm,
YTBOPEHHSI HANPAaBJICHOTO pPyXy Mach OyJIpb0OHOCHOTO IDIacTa IUIOMIMHOK JieMema Yy
nianma3oHi 9actoT obepTanHsa mpuBoAHOro Bana Bix 300 06/xB — 600 06/XB, 1m0 TiABUIINUTH
e(eKTUBHICTh cemapallii Ta JacTh MOXJIHMBICTb arperaTyBaHHS 3 PI3HUMH CHEPTEeTHYHUMH
3acobamy, IO MAalOTh BiAMiHHI yacToTH obOepTanHs BBII. A MOXIMBICTP YacTKOBOTO
OaylaHCyBaHHS JWHAMIYHOI CHCTEMH TPHU BHKOPHUCTAHHI 3PIBHOBAXYBAJIHHOI MPOTHUBArH
HiIBUIIUTH PeCypc poOOTH MEXaHI3My MPUBOAY B IILIIOMY.

YTBOpeHuii 06araToJIaHKOBUH MeXaHI3M, HOTO KIHEMAaTH4YHI MapaMeTpH, OIMHCAHO
PIBHSHHSIMHM Ha OCHOBI METOJy 3aMKHEHHX BEKTOPHHMX KOHTYpiB. [yl umcioBoi peamizarii
pe3yapTaTiB  Ta iX Bi3yami3allii, a TaKoXX BHU3HAYCHHS pAI[lOHAJLHUX IapaMeTpiB
3aMmpONIOHOBAHOTO MEXaHi3My pO3POOJICHO CHEIialbHy KOMIT'IOTEPHY Mporpamy, M0 Jae
MO>KJIUBICTB JOCIITHUKY 3/IIMCHIOBATH TOIITYK B aBTOMaTH30BAHOMY PEKUMI.
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Research of Kinematic Parameters of the Vibrating Ploughshare of a Potato Digger

Using a Computer Program

Statistical data show that a significant share of potatoes is grown in subsidiary farms in Ukraine, so
there is a need for small-sized, efficient equipment. The level of agricultural culture directly depends on the
degree of mechanization of small farms. The purpose of the work is to improve the design of a small-sized
potato harvester while increasing the efficiency of its ploughshare.

A new design of a vibrating ploughshare in the design of a small-sized potato digger is proposed, which
differs from typical designs in that the crank is made in the form of a disk, in which a groove is made in the
radial direction. The connecting rod connecting hinge is fixed in the groove at a given distance from the axis of
rotation. This provides an opportunity to set the required crank size for driving the ploughshare.

In addition, this type of diggers has the problem of significant vibrations. Therefore, the crank disk has
concentrically made holes for fixing the counterweight for partial balancing. Another difference of the vibrating
ploughshare is that the cutting blade with rod extensions that is secured on two pairs of hinge suspensions. The
front hangers have a certain length and are hinged to the cutting blade. Rear pair of hinge suspensions has made
adjusting holes in middle part for connection to frame.

These suspensions are connected to each other by a crossbar in a rigid frame, in the middle of which is
fixed a bracket with holes for connection with a crank. Such a ploughshare will make it easier to penetrate the
soil, better self-cleaning, create a directed movement of the soil mass with potatoes and carry out primary
separation more intensively. The kinematic movements of such a vibrating ploughshare are described using the
method of closed vector contours, and the numerical implementation of the mathematical model is done using
the author's computer program.

Thus, the new design of the vibrating ploughshare of the potato digger can provide the necessary
regulation in order to change the digging amplitude, create a directional movement of the soil and potato mass
and increase the efficiency of separation, as well as the possibility of partial balancing of the dynamic system
when using a counterweight.

The kinematic parameters of the formed multipurpose mechanism are described by equations based on
the method of closed vector contours. For the numerical implementation of the results and their visualization, as
well as the determination of the rational parameters of the proposed mechanism, a special computer program has
been developed, which enables the researcher to perform a search in an automated mode.
potato, soil, tuberous layer, vibrating ploughshare, potato digger, digging, separation, vibration
movement, multipurpose hinge system, kinematic analysis, crank
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