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Annortanusi. B Tam6oBckoit 00nacTu BBHY HMIMPOKOTO BHEAPEHHUSI MEPCIICKTUBHBIX TEXHOIOTUI BBIPAIIMBAHUS CAXapHOW CBEKJIbI 3HAUMTEIIHLHO
HOBBICUJIACh €€ YPOXKaiHOCTb, BMECTE C TEM, UCIOJIb3yEMbIC BBICEBAIOLIME allIapaThl HE BCEra CIIOCOOHBI 00ECIIEUNTh HEOOXOMMYIO ITyOUHY
3aJIEJIKH CeMSIH, YTO NPUBOJMUT K IIOTEPE YPOrKasi M CIIOKHOCTH BHECEHHs yI00peHuil. B xone paHee mpoBeJeHHbIX HCCIIE0BAHUMI, ONPEIENeHO, YTO
IPH YBEJIMYCHUH yIJla YCTAaHOBKU CKpeOka cBbie 60 rpajycoB HPOUCXOIMUT yBEIMYEHHE IPOLEHTA 3aMOIHAEMOCTH SMEEK JMCKAa CeMEeHaMu Y
Pa3IMYHbIX THOPUJIOB, TaK UCCIIENIOBAaHUAMHU YCTAHOBIEHO, uTo Y rubpuna PMC-120 npu yrie ycranoBku ckpeOka 70 rpamycos npoucxomut 100
HPOLIEHTHOE 3allOJIHEHHE STYEEK CeMEHaMu, Torja kak y rubpunoB XM-1820 u Tpoiika sueiiku 3anonHsuich auiib Ha 93,3%. Cinenyer oTMeTHThb
TaKke, 4to y rudbpuna PMC-120 npu yrie ycranoBke ckpeOka 70 rpamgycoB ObUla OTMEYeHa camasi HU3Kask ITOBPEXIaeMocTb npaxe - 0,67%, Torna
Kak y ruopunoB XM-1820 u Tpoiika 3Ha4eHHs JaHHOTO MOKa3aTess cocTaBisui cootBerctBeHHO 0,83 1 0,73%. Ilpu yBenuueHun yrna ycTaHOBKH
ckpeOka cbiie 80 TpaycoB yBEIMYMBAICS MPOLEHT MOBPEKIeHHBIX ceMsH oT 0,4 1o 0,66%, Ha OCHOBaHHH 3TOTO MPEUIOKEHA M TEOPETUYECKU
000CHOBaHA KOHCTPYKIIVS BBICEBAIOIIETO AIApaTa, 0COOCHHOCTBIO KOTOPOTO SBILICTCS 00paTHOE BPAICHNE BEICEBAIOIIETO JUCKA, IPU STOM 3a/IHST
CTEHKa COLIHMKA BBINOJHEHAa B BHJE IapadoJibl COOTBETCTBYIOLICH TPACKTOPUM JBIDKEHMSI CEMSH, 4YTO OOECIeUMBACT WX paclpereicHue B
HEMNOCPEICTBEHHOI OJIM30CTH OT €0 3a/{Hel CTEHKH TEM CaMbIM CHIDKAsl PUCKHU 3aChIaHus JI0Ke O0PO3/Ibl 10 MONaaHus Tyaa rpaHyi1. OnpeneneHo,
YTO TPACKTOPHS [BIDKCHUS TPAHYNBl HAIPSMYIO 3aBHCHT OT YIJIOBOH CKOPOCTH BBICEBAIOLIEIO JMCKA, a Ta B CBOIO OYCPENb 3aBHCHT OT
TEOMETPHYECKUX XapaKTEPUCTUK SYEEK BBICEBAIOIIETO IHUCKa. TeopeTHieckn 00OCHOBAHO, YTO CKOPOCTh CEMEHH B SIMEHKE JIMCKA ONpEeessieTcs
CYMMOM IIPOEKIHH, 4TO JAET BO3MOXKHOCTh PACCUUTATh KPHUBOJIMHEHHYIO IOBEPXHOCTh COLTHHUKA.
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Determination of the beet planter design parameters for uniform
seed distribution
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Abstract. In the Tambov region, the yield of sugar beet has increased significantly due to the widespread introduction of promising
technologies for its cultivation. At the same time, the used planting devices are not always capable of providing the required seeding depth.
This results in yield loss and fertilizing difficulty. In the course of previous studies, it was determined that an increase in the percentage of disc
cells filling with seeds in various hybrids occurs with an increase in the scraper angle of over 60 degrees. Thus, studies found out that in the
PMS-120 hybrid at a scraper angle of 70 degrees, the cells are filled with seeds by 100%, and in the XM-1820 and Troika hybrids, the cells
were filled only by 93.3%. It should also be noted that the PMC-120 hybrid with a scraper angle of 70 degrees had the lowest damage to the
pellets - 0.67%, while the XM-1820 and Troika hybrids had 0.83% and 0.73%, respectively. The percentage of damaged seeds increased from
0.4% to 0.66% with an increase in the scraper angle over 80 degrees. The design of the planting unit was offered and theoretically justified on
this basis. Its feature is the reverse rotation of the planting disc. In this case, the opener rear wall is made in the form of a parabola corresponding
to the trajectory of the seed movement. This ensures that the seed is distributed in close proximity to its rear wall and thus reduces the risk of
filling the furrow bed before the pellets get there. It was determined that the trajectory of the granule movement depends directly on the angular
velocity of the seeding disc, and it, in turn, depends on the geometric characteristics of the seeding disc cells. It is theoretically substantiated
that the speed of the seed in the disc cell is determined by the projections sum. This makes it possible to calculate the opener curved surface.
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BBenenue

Caxapnas cBékina B Poccuiickoit denepanuu
SIBIISIETCS OCHOBHBIM UCTOYHUKOM IOJTyYEHHUSI caxapa.
[To mepe pa3BUTHUS CENbCKOXO3IMCTBEHHOW HAYKHU
TEXHOJIOTHSI €€ BO3/ICIIBIBAHMS TTOCTOSIHHO COBEPIIICH-
crByerca. Ilocie oOCBOeHHMsS TEXHOJOIMH MOCeBa
caxapHO# CBEKJIbI HA KOHEUHYIO I'yCTOTY Hacaxje-
HUSI, HMCKIIOYAIOUIEH PYy4YHOH TPYA, OCHOBHBIM
NPENSTCTBUEM TPH €€ BO3/ICIBIBAHUU SIBISIETCS
3acopéunocth [1-4]. B 60-90 rr. XX Beka u3-3a
OTCYTCTBUSI BBICOKOA((EKTUBHBIX TepOUIMIOB IS
00pBOBI ¢ COPHSIKAMU NPUMEHSIIN Pa3HOTITy OMHHbIE
MEXIypsAaHbIe 00padOTKH.

ITo mepe pa3BUTHSI CBEKJIIOBUYHOTO MPOM3-
BOJICTBA B YCIIOBHSIX CeBepo-BocToka LleHTpansHo
YepHo3emHOI1 30HEI PO B nepcrieKTHBE BO3ZMOKHO
TIPOBEJICHHUE WCCIIEIOBAHUI C IPUMEHEHHEM BBICOKO-
NPOU3BOMUTEINBHBIX IMPOKO3aXBaTHBIX (24 u 36 psia-
HBIX) TIOCEBHBIX MAIIMH U MPOMAITHBIX KYJIETHBATOPOB,
C UCTIOJB30BaHNEM 3apYyOEKHBIX PEryJISITOPOB POCTa
Y BBICOKOIIPOJYKTUBHBIX OTEUECTBEHHBIX THOPUIIOB
caxapHoii cBEkJblI [3, 5, 9].

BwmecTe ¢ TeM, 60bIIoe 3HaYCHHE IS HOp-
MHUPOBAaHHUSI YpOXKasi W MOBBIIMIEHNS BCXOXKECTH
UMeeT MeXaHHW3alMs IpolLecca BBICEBA CEMSH,
KOTOpasi, B KOHEYHOM HuTOTe, omnpenenser 3pdek-
TUBHOCTb IIPUMEHEHUS arpoTEXHOJIOTHYECKUX
MEpOTNPHUATHI U BHECEHHE HEOOXO0IUMOTO KOJINYe-
crBa ynobpenuii [1, 3, 7-10].

OcHOBHOH 3ajmadeil TmoceBa caxapHOMH
CBEKIIBI SIBJISIETCSl PABHOMEpHAs 3allesIKa CEeMSH
Ha OIpeIeNIEHHYIO0 TIIyOUHY C paBHOMEPHBIM pacrpe-
JETICHUEM HX B PAAKE M 00ECICUEHUs] PaCCTOSHUS
Mexay Bexofamu B psake 16-20 cm. Cemst 10IDKHO
MOIIACTh B MOJATOTOBJIEHHOE JIOXKE, HAaXOAALIEecs
Ha rPaHMIe BIAKHOTO OCaXIECHHOTO M PBIXIIOTO
BEPXHET0 CJIOEB MOYBHI. [y JOCTHXKEHNUs IOCTaB-
JICHHOM LIeJIN MIPEJIaraeTcsi BEICEBAIONINH anmapar
B KOTOPOM BBICEBAIOIMI TUCK HMeeT 00paTHOe
BpallcHUE, a 3a]IHs CTEHKA COITHMKA BBIITOJITHEHA
B BUJI¢ 1apaboJibl COOTBETCTBYIOIIEH TPaeKTOPUHU
JIBIDKCHHSI CEMSTH TEM CaMbIM O00ECTICUHT pacripesie-
JICHHE CeMSIH B HEMOCPEACTBEHHON OJIM30CTH OT €ro
3aJIHEl CTEHKU TeM CBIM CHW>Kasi PUCKH 3acChIIaHHs
JI0%e GOPO3/IBI JI0 Tomaianus Ty aa rpanys [11-13].

Pucynok 1. Cxema BbICEBaIOILETO ammapara
Figure 1. Seeder apparatus diagram
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TpaekTopus ABUKEHHS TPaHyJIbl HAIIPSIMYIO
3aBUCUT OT YITIOBOM CKOPOCTU BBICEBAFOLLETO JUCKA,
a Ta B CBOIO OYEPEb 3aBUCUT OT FT€OMETPHUYECKUX
XapaKTEPHUCTHUK YEEK BBICEBAIONIETO JUCKA.

MarepuaJibl © MeTOAbI

YrioBasi CKOPOCTh JUCKA MPH 3TOM OyAeT

paBusiercs [11]:
0, = s 1 (1)

nP

rac Lga — CKOPOCTb ABWIKCHUS arperara, M/C; np -

KOJIMYECTBO PAA0B HAa JHUCKE.

Pucynox 2. K omnpeneneHuio TpaeKTOpUH IMoJjeTa
JIPaXOKHPOBAHHOTO CEMEHH

Figure 2. To determine the flight path of pelleted seed

PaccMotpum BUKeHHE ceMsiH Ha ydacTke AB
(pucyHoK 2), (IBMKEeHHE CeMsH B stuciike OapabaHa,
cuMTas cems MarepuaibHON Touku. [[yra u Kop-
Mmyca He AaeT BO3MOXXHOCTH BBINAACHHUA CEMSH
u3 s4eiiku. M3o00pakas cems B MPOU3BOJIBEHOM
MOJIO’KEHUH, PUCYHOK 2, U JEHCTBYIOIINE Ha HETO
cwtel P=mg, Nu F

Fll = ma)ZR (2)

rae R — paauyc nuka BBICEBAMOIIETO arlma-

para, M; M — Macca CEMEHH; ( — YIII0Bast CKOPOCTh
Jcka, pan/c [14-18].

Cwuta TpeHHS CeMEHH O TTOBEPXHOCTH KOpITyca
OTIPEJIENSAETCS TI0 BBIPAKECHUIO 3.

Fp = N 3)
Cuna unepuuu Kopuonuca pasna [17-20]:
Fe =2m|o|V, [sin(e,V,) @)
Tak xak yronm Mexiay Bekropamu o u V.,
paBeH 90°, u V,=wR, To momyanm:
F. =2mo’R (5)
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Ha ock Y Y Fiy=0;
N+F,—mgcosa =0

N =mg cosa — F, =mg cosa —2maR = m(g cosa — 2wR) (6)

Torna:
F,, = fm(gcosa —2wR) (7
dv, .
m el F,-F, +mgsina
m v, F. + N —mg cos
—=F +N- a
da g (8)
nim
dv )
m drr =F, —F,+mgsina
dv, .
mv, = F,—F, tmgsina
mV v, F. +N —mgcos
—=F +N- a
C yueroMm ypaBHeHwui (2), (5)—(7) nomydanm:

mV, %: me’R — fm(g cos & — 2wR) + mg sin &
X

dv
y _ — —
mvV, W =2maR +m(g cos a —2wR) —mg Cos & (10)

CokpaTuB Ha M ¥ MPeoOPa30BaB MOIYyUUM:
dv

de—xza)zR—fgCOSa+2fa)R+gSina
X

y

dv
et A _ _
\Y, ay 20R+gcosa—2wR—gcosa (11)

V} =2w°Rx—2xfg cos & + 4xf wR +2gxsina +C,
V= 4xwR +2gxcos a — 4xwR - 2gxcosa +C,

B pe3ynbTaTe CKOpOCTH CEMEHHM B SU€HKe
JUcKa OyeT OnpeneisaTcs CyMMON POCKITHA

{Vf =(2w’R-2fgcosa+4fwR+2gsina)x+C,

Ol

i, (12

0O603Ha4YNM
A=20’R-2fgcosa+4fwR+2gsina, Torma cu-
CTeéMa HpI/IMeT BUI.
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V, =4Ax+C

Vy = \/a
IVXdX = I Ax+Cidx
o - oy
- 2(4x+C)? c

3A ’
y:Czy+C4

X_g\/((Za)ZR—ng cosa +4fwR+2gsina)x+C,)°
3 (20°R-21fgcosa +4fwR+2gsina
y=Cy+C,

+C

npu C4=0. ITpu x=0, a=7°, y=0
Pe3yabTarhl U 00cy:xKAeHNE

C y4eToM OCHOBHBIX XapaKTEPUCTHK CESITKU
Obla BBISIBIEHA TPAEKTOPHS IBUKEHHS T'paHyJIbl
MoCII€ BBIXOJA M3 CEMSBBICEBAIOIIETO ammapara
W10 yKIaAKu e€ Ha AHO OO0po3Ipl CHEIaHHYIO
COIIIHUKOM. B CBOIO ouepenp 3TO MO3BOJIAET HaM
B JAJbHEHIIEM CIPOEKTUPOBAaTh KOHCTPYKLHUIO
COIITHMKA

3akioueHne

Jnst moceBa caxapHO# CBEKIIBI U 00ecTiedeHNs
PaBHOMEPHOH 3aJIeNKH CeMSH Ha ONpeesIEHHYIO
ryOMHY C paBHOMEPHBIM paclpeieicHueM HX
B PsIZIKE, a TaK)KE€ CHIDKEHUS PHCKOB BO3HUKAIO-
IIMX [IPU ABWKEHUHU TPaHyJIbl IOCIE BBIXOJAA W3
CEMSBBICEBAIOIIETO ammapara W 0 YKJIankh eé
Ha THO O0po31pl ObLIA paccudTaHa KpUBOJMHEHHAs
MOBEPXHOCTH COLIHMKA.

BaaropapHocTn

Pe3ynbraTel uccienoBaHMid, MpencTaBiIeH-
HBI€ B CTaThe, MOJIyYEHBl B paMKax pean3aluu
Cornamrenust Ne 075-11-2019-041 ot 22 HOs0ps
2019 r. mex 1y MUHHCTEPCTBOM HayKH U BBICIIETO
oOpaszoBanusi Poccuiickori ®enepanmu u OAO
«MmunepoBocensmain» Ha BeinonHenne HUOKTP
o Teme «Co3anne BEICOKOTEXHOJIOTHIHOTO TIPO-
W3BOJICTBA MHOTO(YHKIIMOHATBHBIX KOMIUIEKCOB
JUIS TIOCEBA M BO3/IEJIBIBAHHS POMIAIIHBIX U OBOLI-
HBIX KyJIBTYp B CHCTEME «TOUYHOTO» M «HYJIEBOTO»
3emienenuss Ha Oaze HHTEIJIEKTYaJlbHBIX Me-

2 _
Vi=Ax+C xaTpoHHbIX Mopayineit»y. HUOKTP Boimonnsercs
V2= C, B opranu3anuu [ 'onoBHoro ucronauTens (PI'bOY
g BO Mwuuypuncknii 'AY).
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