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Characterization of peripherally based cells of the
pneumatic-mechanical seeding machine of accurate
sowing for tilled crops

In order to provide sowing of sugar beetroot seeds there was experimentally conformed theoretical
research and characterization of peripherally based cells of the pneumatic mechanical seeding machine of accurate
sowing.
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Omnpenenenne napamMeTpoB nepudepuitHO PacmoIOKEHHbIX siYeeK MHeBMOMEXaHHUYECKOr0 BbICEBAIOIIETO
anmapara JJisl TOYHOT0 BbiceBa CeMSIH MPONALIHBIX KYJAbTYpP

st obecnieueHns BbICEBa CEMSH CaXapHOW CBEKIIBI SKCIEPHMEHTAIBHO COTJIACOBAHO C TEOPETUYECKUMU
MCCIICOBAaHUAME TapaMeTphbl MepU(EPUITHO PaCIIONOKEHHBIX SYECK HOBOTO ITHEBMOMEXaHWIECKOTO BBICEBHOTO
anmapara Iyl TOYHOTO TOCeBa.
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The quality of seed dosage to the furrow depends on the uniformity of seeds layout on
the seeding disc. That is why the approach for selection the form of the holes on the disc is the
determinant initial condition for equal dosage [1].

The main characteristic of the new seeding machine (fig. 1) is the usage of the seeding
disc with peripheral location of the cells. Behind them, on the disc internal surface, there are
blades for the forced taking of the seeds by the disc in the working chamber and their further
transportation to the release zone [2, 3].

The main parameter of the cell of the experimental disc is the bending radius of
generatrix which influences not only the hole area and seeds’ suction process but also the
capability of a suctioned seed to leave the cell at release location right in time without any
delay or wedging.

Characterization of rational parameters of the cells of seeding disc was done through
calculation of the necessary coefficient value of filling the cells with seeds of various sizes. For
that purpose, the sort seeds of sugar beetroot “Bilotserkivskyy odnonasinnyy 45 were divided
into four sub-fractions with the help of sieves with round holes (3,5-4,0 mm; 4,0-4,5 mm; 4,5-
5,0 mm; 5,0-5,5 mm) (fig. 2).

The experiments were carried out using discs with radiuses of tangent cells 5,0 mm and
6,0 mm, which correspond to their areas 9,6 mm? and 16,3 mm” correspondently (fig. 3).

Dilution 4P in the vacuum chamber was 0,2 kPa, and peripheral speed of the cells V; —
2 M/s.
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1 —seeding disc; 2 — cell; 3 — blade; 4 — driving shaft; 5 — housing; 6 — seeds exit;
7 — passive appliance for extracting excessive seeds; 8 — vacuum chamber; 9 — seeds

Figure 1 — Suggested pneumatic and mechanical sowing apparatus: a — drawing; b — three-dimensional model
The criterion for definition of rational parameters of sowing disc is the coefficient of

filling cells by the seeds of corresponding sub-fractions (first — 3,5-4,0 mm; second — 4,0-4,5
mm; third — 4,5-5,0 mm; fourth — 5,0-5,5 mm).

Figure 2 — General view of sub-fractions of sugar beetroot seeds

According to the results of the research we got the dependence of the coefficient of
filling of cells of the sowing disc K for corresponding sub-fractions of sugar beets seeds for
discs with radiuses of generatrix cells 5,0 mm and 6,0 mm (fig. 4) [4, 5].

As seen from the diagram of the dependence of the coefficient of filling of cells of the
dilution in the vacuum chamber with the radius of generatix cell according to 5 mm and 6 mm,
both discs are characterised by the presence of duplicates for the first sub-fraction (3,5-4,0

mm).
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The disc with the radius of generatix cell of 5 mm is characterised by nearly 100% of
filling cells for the second sub-fraction (4,0-4,5 mm) and decrease of the filling coefficient for
the third sub-fraction (4,5-5,0 mm) and the fourth sub-fraction (5,0-5,5 mm). The disc with the
radius of generatix cell of 6 mm is characterized by the presence of duplicates for the second
sub-fractions (4,0-4,5 mm), almost 100% of cell filling for the third sub-fraction (4,5-5,0 mm)
and the decrease of the filling coefficient for the fourth sub-fraction (5,0-5,5 mm).

Taking into account the experiments it is possible to state that in order to provide
sowing of sugar beetroot, the bending radiuses of generatix cells should be allocated within
5...6 mm, which generally corresponds to the results of theoretical research with the defined
generatix radius of 5,7 mm [6].
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Kiposoepadcvxuii Hayionanvrutl mexuHiunuil yHigepcumem

Busnauyenns nmapamerpis nepudepiiiHO po3TANIOBAHNX KOMIPOK ITHEBMOMEXAHIiYHOI0 BHCIBHOIO amaparta
JIJISl TOYHOT0 BHCIBY HACIHHS MPOCANHUX KYJIbTYP

SIkicTh O3yBaHHS HAaciHHS 10 OOPO3HM 3aJIeXKHTh, B MEPILy UYepry, BiJ PIBHOMIPHOCTI pO3TalllyBaHHS
HACIHMH Ha BHUCIBHOMY &ucky. Ha kadezapi CinbChKOrOCIOAapchbKoro MamuHOOyayBaHHS KipoBOrpaachbkoro
HAalliOHAILHOTO YHIBEPCHUTETY 3alpOIIOHOBAHO HOBY KOHCTPYKIIIO BHCIBHOTO arapara, sIKMi 3a0e3rnedye OuibLI
SKiCHE J03yBaHHs HAaciHHS. ['OJIOBHOIO OCOOJMBICTIO HOBOT'O BHCIBHOTO arapara € BHKOPHUCTaHHS BHCIBHOTO
JCKa 3 repudepiifHuM po3TanlyBaHHSIM KOMIPOK, 3a SKMUMH Ha HOTo BHYTPIIIHIM NOBEpXHI pO3MIlIEH] JONaTKu
JUIsl TIPUIMYCOBOT'O 3aXOIUIEHHS HACIHHS TMCKOM B po0Odiii Kamepi Ta MOAAJBLIOro HOro TPaHCIIOPTYBAaHHS 0
30HM CKHJIaHHSI.

3 MeTOW BH3HAUYCHHS paIliOHATGHUX IapaMeTpiB KOMIPOK BHCIBHOTO JHMCKa BHTOTOBIICHA
eKCIIepUMEHTAIbHA yCTAaHOBKA 1 MpPOBENEHI JOCHIIKEHHS MO BH3HAYCHHIO MOTPIOHOTO 3HaUeHHS KoedimieHTa
3aIOBHEHHS KOMIPOK HACiHHAM pi3HUX po3MipiB. Jlochmian mpoBOAWIN, BUKOPHUCTOBYIOUM IHCKH 3 pajiycaMiu
TBipHUX KOMipok 5,0 MM Ta 6,0 MM, sIKi BiANOBiAaIOTH iX muiomam 9,6 MM Ta 16,3 MM’ BiZAMOBIIHO. Pospimkenns
y BakyyMHi# kamepi ctaroBmio 0,2 kxlla, a KoroBa MIBHUAKICTE KOMIpOK — 2 M/C.

Ha mixcraBi npoBeleHUX IOCHIAIB MOXKHA CTBEPPKYBaTH, WO JUIs 3a0e3NeueHHs BHUCIBY HACIHHS
IYKPOBOTO OypsIKy, paJiyCH 3aO0KpYIJIEHHS TBIDHUX KOMIPOK IOBHHHI 3HaXOIUTHUCh B Mekax 5...6 MM, 11O B
IIJIOMY Y3TOJKYETBCSI 3 pe3ysIbTaTaMH TEOPETUYHHUX JOCIIKEHb, 3TiJJHO 3 SIKUMU BU3HAYeHUH pajiyc TBipHOI
CTaHOBUTH 5,7 MM.
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