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Annomanyusn. OQHON 13 OCHOBHBIX IIPOOJIEM TIPH TIOCEBE CEMSH MEIKOCEMEHHBIX KYIBTYp SBIICTCS UX TPaB-
MHUPOBAHUE, BCIEACTBHE YEr0 CHIDKAECTCS yposkaiiHOCTh. Llenbio HayuHOIl paOoThl sIBJIsETCS MOBBILICHUE (-
(heKTUBHOCTHU NPOU3BOJCTBA MEIKOCEMEHHBIX KYJIbTYp 3@ CUET CHHMKCHUSI TPABMUPOBAHUS CEMSH ITyTEM HC-
MOJIF30BaHISI MOJIEPHU3UPOBAHHOH cesUTku. Pa3paboTaHa HOBast KOHCTPYKTHBHO-TEXHOJIOTHYECKAs CXeMa BBI-
CEBAIOILETO anmnapaTa CEsIKH A I0CeBa MEIKOCEMEHHBIX KYNbTYp, IPHUHLIUI PabOThl KOTOPOro OCHOBAaH Ha
HCTIONIb30BAHUU IEKTPOHHO-UOHHBIX TEXHOJIOTUI 3JIEKTPOCTATHUECKOTO MOJIS Yepe3 MIEKTPU3ALMIO TPEHUEM.
[Ipenmaraemelii BBRICEBAIOMIMI ammapar pa3paboTaH Ui COBEPIICHCTBOBAHUS TEXHOJIOTHH M TEXHUYECKUX
CPEICTB Ul BhIpallMBaHUSI MEJIKOCEMEHHBIX KYJIbTYpP. DKCIIEpUMEHTAIbHbIE UCCIEI0BAHNS POBOAWIUCH 1O
CTaHJAPTHBIM METOJMKAM C Y4E€TOM TOTO, YTO Ul COBEPIIECHCTBOBAHUS KOHCTPYKIIMHU BBICEBAIOIIMX ammapa-
TOB HEOOXOIUMO IIEJIOCTHO PaccMaTpHBaTh KaueCTBO pabOTHI caMOTO ammapara ¢ paclpelneiicHHeM CEMSH B
MoYBe, a pe3yJbTaThl 00paboTaHkl ¢ Hcoyib3oBanueM [I9BM. YcraHoBiieHa BO3MOKHOCTh CHH)KEHUS SHEPTO-
€MKOCTH [I0CEBa CEMSH 3a CUET CHIDKEHHS TSTOBOTO CONPOTHUBICHUS TpakTopa. Tak, MpUMeHEeHHEe MOAEPHU3U-
POBaHHOI CEsUIKH CITIOCOOCTBOBANIO CHIDKEHHIO TATOBOTO compotuBieHus Ha 13%. B pesymbraTe mpoBeneH-
HBIX HCCIIEIOBAaHUH yCTAHOBJIEHO, YTO MPHU BBICEBE CEMSH MOJEPHU3UPOBAHHOU CESUIKOM C MCIIOJIb30BaHUEM
QJICKTpU3AlMU YMCHBIIACTCA KOHTAKT C MOCTOPOHHUMU NPEAMETAMU, H, CICHOBATCIIbHO, YMCHBIIACTCA HX
TpaBmupoBanue mnouru B 30 pa3. biarogapst 9ToMy, ypo:KalHOCTb BBICEBAEMBIX KYJIBTYpP YBEJIUYMBACTCS B
cpenreM Ha 10-11%.
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Investigation of parameters and operating modes of a seeder
for sowing small-seeded crops

Akhmat B. Chapaev
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Abstract. One of the main problems when sowing seeds of small-seeded crops is their injury, as a result of which
the yield decreases. The aim of the scientific work is to increase the efficiency of the production of small-seeded
crops by reducing seed injury through the use of a modernized seeder. A new constructive-technological scheme
of the sowing apparatus of a seeder for sowing small-seed crops has been developed, the principle of operation of
which is based on the use of electron-ion technologies of an electrostatic field through friction electrification.
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The proposed sowing machine is designed to improve the technology and technical means for growing small-
seed crops. Experimental studies were carried out according to standard methods, taking into account the fact
that in order to improve the design of sowing machines, it is necessary to consider holistically the quality of
the device itself with the distribution of seeds in the soil, and the results were processed using a PC. The
possibility of reducing the energy intensity of sowing seeds by reducing the traction resistance of the tractor
has been established. Thus, the use of a modernized seeder contributed to a decrease in traction resistance by
13%. As a result of the research, it was found that when sowing seeds with a modernized seeder using
electrification, contact with foreign objects is reduced, and, consequently, their injury is reduced by almost 30
times. Due to this, the yield of sown crops increases by an average of 10-11%.

Keywords: sewing machine, seeds, traction resistance, technological processes, seeding machines, energy,
seeder, small-seeded and agricultural crops
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BBenenue. BaxHoil oTpacibio HapOAHOTO JI0 CONIHMKA; Jajiee AeNaloT 0opo3ay; huHaIb-

Xxo3siicTBa Poccuu SBIISICTCS CENbCKOE XO3SMCT- HBIM 2TAIlOM CJIYKHUT 3aJCJIKa CCMAH IMOYBOM.

BO. IloBhIlIEHHE YpPOBHA arpapHofI OoTpacjiu AB- K cesnkam JJIs1 BBICCBA CEIIbCKOXO3IHCTBECH-
JISICTCA TJIaBHBIM KPUTCPHUEM HOBOM IOJUTHUKHU. HBIX KYJBbTYP HNPCAbABIIANOTCA 0co0BIe Tp€60-
OO0ecneyeHHOCTs, HaceaCHUS NpoAyKTaMHu IIH- BaHHA IO KAaYCCTBY BbIIIOJIHCHUA pa60T. Kaue-

TaHUS — [JIaBHAS 33/1a4a arpapHoii orpaciu. be3  CTBO B JaHHOM ciydae ONpenessieTcsi paBHO-
BHEJIPEHHUS HOBBIX TEXHOJOTMH peanu3alys  MEpPHOCTBIO paclpeleNieHusi cCeMsH C obecre-

JIAHHOM 3a]1a4l HEBBIMOJIHUMA. YEHHOW HOPMOW BBICEBA HA OMNPEICICHHYIO
K cesnkaM, KOTOpbIe UCTIONB3YIOTCS MIPH MO-  IJIOLIA[Ib.
CEBE MEJIKOCEMEHHBIX KYJbTYD, IPEAbIBISIOTCS [To nanHBIM aHaIM3a MOCEBHBIX MAIIUH OTE-
0co0blie TpeOOBaHUsI [0 TPABMUPOBAHHIO CEMSIH.  YECTBEHHOTO M 3apyOe)KHOro MpOHM3BOJCTBA,
CyliecTByIOIIME CEANIKU AJI MOCEBA MEIKOCE-  MOXHO CHENaTh BBIBOJ O TOM, YTO OT KOHCT-
MEHHBIX KYJIbTYp HE COOTBETCTBYIOT MPEABAB-  PYKTHUBHO-TEXHOJIOTMYECKUX HJIEMEHTOB CESIIKU
JsIeMbIM TPeOOBAaHUSIM M HE O0OECIeYMBaIOT  3aBUCHUT KayecTBO BbiceBa [5—8].
JIOJDKHBIN YpOBEHb BhICceBa ceMsiH [1]. OT 4eTKOCTH U HAJEKHOCTH PabOThI KaX0-
B cBsi3u ¢ 3TUM COBEpIIEHCTBOBAHUE KOHCT- IO DJJIEMEHTa CEsJIKM 3aBUCUT PABHOMEPHOE
PYKIIMHM BBICEBAIOIIETO ammapara CesuIKH IS pacIpeleieHne CeMsH, 3ajeNka Ha TpeOyeMyro
MO0CEeBAa MEIIKOCEMEHHBIX KYJbTYp SBISETCS ak-  IIIYOMHY M OOecrlieueHHe HOPMAaJbHOTO BBICEBA.
TyaJIbHOM 3a/1a4eil. Jns obecnieueHHs MpeabsIBIIEMbIX TPeOOBAHHM
OCHOBHYIO TEOPHIO BBICEBA CEMSH pa3pabo-  HEOOXOAMMO TIIATEIHHO MOJXOIUTH K BBHIOOPY
tanu akagemukun M.H. Jleromnes, B.A. XKenu- 3JIEMEHTOB BBICEBAIOILIETO anmnapara s [oceBa
rosckuil, A.H. Kapnenko, II.M. Bacunenko, MEJIKOCEMEHHBIX KyIbTyp [9—12].
M.B. Cab6nukoB, M.X. IluryneBckuii u npyrue. [nst coBepiieHCTBOBaHUS KOHCTPYKLUH BbI-
Jannabie paboThl ObUTM HampaBieHbl Ha pa3pa-  CEBAIOIIMX allapaToB HEOOXOIUMO IIEJIOCTHO
0OTKY TEOpPETHMYECKHUX OCHOB JUISl pa3pabOTKM  paccMaTpuBaTh KaueCcTBO pabOTHI caMOro arma-
MOCEBHBIX MalluH [2—4]. paTa ¢ pacrpeeieHHeM CeMsH B TIOYBE.
CymiecTByronme MauuHbl JIJIs1 TOCEBA CEMSH Leap uccienoBanus — NOBBIICHHE YPdeK-
BBITIOJTHSIFOT CBOIO Pa0OTy B HECKOJIBKO ATAIOB: THUBHOCTH  TNPOM3BOJICTBA  MEJIKOCEMEHHBIX
MEPBbIM JTAllOM SBJISIETCS BBICHINIAHME dYepe3  KyJIbTYyp 3a CUYET CHHKCHHS TPaBMHUPOBAHUS
OTBEpCTHE B OYHKEp CEMsH; Jajiee WIET pac-  CEeMSH IIyTeM HWCIIOJIb30BaHUS MOJIEPHU3UPO-
MpPEACIICHUE CEMSH BBICEBAIOIIMM annapaTtoM;  BaHHOM CESUIKU.
Ha TPEThEM JTale MPOUCXOIUT PACTIPEIECICHHE Marepunanbl U mMeToabl. [l TOCTHKEHUS

CCMSH B JO3UPOBAHHBIC PAAKU, quBepTBIﬁ oTal MOCTaBJICHHOM JE(SA)048 ObLTH HCCIICAOBAaHbI: CCMC-
BKIIIOHYACT IIOJa4y CCMAH OT allllapaTa BBICCBa Ha OBOIIHBIX U KOPMOBBIX KYJIbTYP, CepHﬁHaH u
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MOJIEPHU3UPOBAHHAs OBOILHBIE CESUIKH, TEXHO-
JIOTUYECKHM IPOLECC BBICEBA MEJIKOCEMEHHBIX
CENbCKOXO35MCTBEHHBIX KyNbTYp. Bce wuccne-
JIOBAHUS BEJUCh B IOJEBBIX YCIOBHAX. Tarke
pacCcMaTpuBajloCh BJIUSAHUC FJ'Iy6I/IHbI 3a4CJIKN
CEMSH IIpU TPEX PasIUYHBIX PEKUMax Ha CKO-
POCTh IBH>KEHHMSI arperara.

TeopeTuyeckue UCCIeI0BaHUS MPOBOIUIUCH
C HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB 3JIEK-
TPOTEXHUKH, MOJOKEHUN BBICIIEH MaTEMATHKU
A TEOpPETUUYECKOW MeXaHWKHU. [Ipu mpoBeneHnn
9KCIIEPUMEHTAIbHBIX HCCIIEJOBAHUNA HCIOJIb30-
BaHbl CTaHJAPTHbIE METOIUKH. JlaHHBIE KCIE-

PUMEHTAJIBHBIX HCCIIEIOBAHUN HOBOTO BBICE-
BafOIIETO armmapaTa 00paboTaHbI ¢ UCTIONH30BA-
nuem [[9BM.

Pesynbratel u  oOcyxaeHue. Hayuno-
MIPAKTHYCCKasA ACATCIbHOCTb B 00J1acTH MEXaHu-
3aIlMM CEeNILCKOTO XO3fHCTBa HEBO3MOXHa 0e3
CHIDKEHHUS 3aTpaT Ha SHEPTHIO, YITyUIlIeHHs Kave-
cTBa paboThI, aBTOMATH3aLUK pabodero mporec-
ca. Ocoboe BHMMaHHE YAENSACTCS U CHIDKCHHIO
TEXHOTCHHOW HATrPy3KH Ha dKosoruto [ 13—15].

C y4eToM H37I0’)KEHHOTO, HAaMH ITPeIaraeTcst
BBICEBAIOLIHI anmapar, IpUHIUITHATBHAS CXeMa
KOTOPOTo MOKa3aHa Ha pUcCyHKe 1.
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Pucynok 1. IlpuniunuanbHas cxema pa3pab0TaHHOTO BBICEBAIOIIETO Alapara CesuTKH
IJIA IOCEBA MEJIKOCEMCHHBIX KYJIBTYP:

1 — OyHKep 11 CeMsiH; 2 — BRICEBAOIIHI JHCK; 3 — BaJl; 4 — 3aXBaThl; 5 — IMJIHHIPUICCKHE OTBEPCTHS;
6 — ceMsnpoBO/; 7 — HAMarHMYMBAIOIIUI dJIeMeHT; 8 — cOpachiBaTeNb; 9 — HOKPBITHE U3 DJIACTHYHOTO
matepuana, 10 — cTOmopHbIC BUHTHI
Figure 1. Schematic diagram of the developed sowing machine for sowing small-seed crops:

1 — seed hopper; 2 — sowing disk; 3 — shaft; 4 — captures; 5 — cylindrical holes; 6 — seed tube;

7 — magnetizing element; 8 — ejector; 9 — cover made of elastic material; 10 — locking screws

Pabota BbIceBaroliero ammapara Jyisi oceBa
MEJIKOCEMEHHBIX KYJIBTYP OCHOBaHa Ha WCIIOJb-
30BaHHU 3JIEKTPOHHO-UOHHBIX TEXHOJIOTHI JJIeK-
TPOCTATHYECKOTO TIOJSI 4epe3 DIIEKTPU3AIUI0
TpEHHEM.

CyTh TEXHOJIOTMYECKOTO Ipollecca IoceBa
CeMsiH pa3pabOTaHHBIM BBICEBAIOLINM armapa-
TOM 3aKJIFOYaeTCs B CIEAYIOIEM: AUCK 2, TIepe-
MEIIasCh Yepe3 HaMarHUYMBAIOMIUN JIEMEHT 7,
AJIEKTPHU3YET 3aXBaThl 4, KOTOPBIC MPUTITHBAIOT
n3 Oynkepa 1 cemena. Jlanee cemeHa mepeHo-
csTcs K cOpachIBaTeto 8, ¢ MOMOIIBI0 KOTOPOTO
OHM TIOTIAJAI0T B ceMsmnpoBoa 7 [16].

112

B mnpouecce pa3paboTku MOAEpHU3UPOBAH-
HOT'0 BBICEBAIOILIETO anmnapaTta ObUIM MPOBEICHBI
WCCIIEIOBaHMs BIUSHUS PA3IUYHBIX PEKUMOB
paboThI arperaTa Ha YpOXKaiHOCTh BBHICEBAEMbBIX
KYJIbTYD.

IIpu uCnONIB30BaHUU CEPUMHOU CESUIKU IS
1I0CeBa MOPKOBH YPOXXaWHOCTh B CPEIHEM CO-
craBuia 250-349 w/ra. B To jxe Bpemst ypoxaii-
HOCTh TP HCIIOJIB30BaHUN pa3pabOTaHHOH ce-
sIKU coctaBmiia 257-387 w/ra (puc. 2, 3).

Cample nydmime MHOKa3aTelnd YPOXKaHOCTH
(387 w/ra) mosyueHsbl MPHU MOCATKE CEMSH MOP-
KoBH Ha TIyOMHy 2 cM. CKOpOCTh JIBHKCHHS
COCTaBJIsUIa B CPETHEM & KM/4.
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PucyHox 2. Bimssaue riryOWHBI TOCeBa U CKOPOCTH JIBMYKCHHUS CEPUHHON CESUTKU Ha YPOKaHHOCTH MOPKOBH
Figure 2. Influence of sowing depth and speed of movement of a serial seeder on the yield of carrots
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PI/leHOK 3. Biusiane l"J'Iy6I/IHI>I MoceBa U CKOPOCTHU ABHMXKCHU A MOZ[epHI/ISPIpOBaHHOﬁ CCSAIIKHA
Ha ypO>XKaiiHOCTb MOPKOBH
Figure 3. Influence of sowing depth and movement speed of the modernized seeder on the yield of carrots

AHaJIOTMYHO ObUIM MPOBEJEHBI HKCIEPUMEH-
TaJbHBIE WCCIIEIOBAHUS TPH TIOCEBE JIOLEPHBI
KEJITOU. YPOXKANHOCTh I AAHHOM KYJBTYPBI
onpezessiach B IEPUOJ LIBETEHUS, TaK KaK Mac-
ca JIIOLIEpHbI B JaHHBINA MepHoj Haubojee BhICO-
Kast. Pe3ynbrarhl mccnenoBaHus TPECTaBICHbI
Ha puc. 4, 5, W3 KOTOPBIX BUIHO, YTO JUIA Ce-
PUIHON CEsUIKH ypOKalHOCTh cocTaBWia S58-
73 1w/ra, a 115 pa3paboTaHHOM cesuiku 63-82 1yTa.

Taxxe Kak A1 MOPKOBU, HAMITYYIIIHE TTOKa-
3aTeNu ISl JIFOIEPHBI OBLIN TTOJIYYEHBI MIPH TTO0-
ceBe Ha NIyOWHYy 2 CM TPU CKOPOCTH JBWKCHUS
8 kM/4 1 cocTtaBuiu 82 11/Ta.

B cpennem yBenuueHwe ypoXaWHOCTH TMPH
MOCEeBE CEMSH Pa3pabOTaHHOW CESITKOW COCTaB-
nsetr 10-11%. Ces3aHo 3TO ¢ TeM, 4TO B MpPO-
[IeCCe BBICEBA CEMSIH C HWCIIOIH30BAHHEM DJICK-
TPU3AIMA YMEHBIIAETCSI KOHTAKT C MOCTOPOH-
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HUMH TpeAMETaMH U, CJIEeI0BaTeIbHO, YMEHb-
[IAETCS UX TPAaBMHUPOBAHUE.

OcHOBHBIMH TpeOOBaHUSAMU TP Pa3padOTKe
W IPOECKTUPOBAHHUH CESAJIKH ULl IOCEBA CEMSH

SABJISIFOTCS 6JIaFOHpI/ISITHBIC YCIIOBUA 1JIA YBE-
TUYeHUs ypokaiiHocTH. K OCHOBHBIM Tmapa-
MeTpaM MOKHO OTHECTH JSHEPTOEeMKOCTh IpO-
mmecca BeiceBa ceMsiH [10].
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Pucynox 4. Biussaue riryOWHBI T0OCeBa U CKOPOCTH JBHYKCHUS CEPUITHON CESITKH Ha YPOXKAHHOCTb JIFOIICPHBI
Figure 4. Influence of sowing depth and speed of movement of a serial seeder on alfalfa yield
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Pucynoxk 5. Biusinue riryOuHBI TOCeBa U CKOPOCTH JIBMKEHHSI MOJIEPHU3UPOBAHHOM CESIIKH
Ha ypO)KaﬁHOCTB JIFOICPHBbI
Figure 5. Influence of sowing depth and speed of the modernized seeder
on the yield of alfalfa

W3BecTHO, IIpU NIOCEBE TATOBOE YCHUIIUE TPAK-
TOpa UCIOJIB3YETCS Ha MPEOJOJEHUE CONMPOTUB-
JIEHUS] pa3NU4YHbIX BUJOB. K HUM MOXHO OTHe-
CTH COIPOTHUBIEHHE, KOTOPOE OKAa3bIBAETCA
COLIHMKAMH, CONPOTHUBIIEHUE OT CaMOIO BBICE-
BAaIOLIErO ammapara, CONPOTUBIEHUE OT KOJIEC,
Harpy>K€HHBIX CaMOM CESUIKOW U T.J.

B nporniecce uccnenoBanrs paboThl MOJIEPHU-
3UPOBAHHOW CESJIKM OBUTH TPOBEICHBI TATOBBIC
WCTIBITAHUS Ha TIOJIEC C BIAXXHOCTHIO TTOYBBI, PaB-
HOM 22%. AHanoOruyHble WCTBITAHUS TPOBOJIU-
JIVCh U JUISl CEpUMHOTO arperara.

Brusiare To1yOMHBI 3a7€lTKM CEMSH B CKOPO-
CTH TIEPEABMKCHUS CEPUIMHOTO U MOJICPHU3UPO-
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BaHHOTO arperaToB Ha TATOBOE YCHIIME MOKa3aHO
Ha pucyHKe ©.

[Ipr Takux k€ CKOpOCTSX, HAa TIyOWMHE 3a-
JIEJIKK 2 CM TSTOBBIC YCWIHS ObUIA paBHBI, CO-
oTBeTCTBeHHO, 5,1; 5,5 m 8,5 xH u 4,3; 4,8 u
57xH [16].

Haunbonee 3ameTHast pa3HUIa B TATOBOM CO-
MIPOTUBJICHUN NOJy4YeHa MPH 3aJEJKE CEMSH Ha
ryouny 4 cm. Jlns cepuitHoro arperata Ha
cKkopocTsx 7,8 u 9 KM/4 CONPOTHUBIICHUE COCTa-
swio 7,8; 8,5 u 10kH, a nns monepHU3UpOBaH-
HoO#1 cesnku 6,9; 7.4 u 8,7 kH.

11

10
4210
:.8 r/ —
=
S 7 =
o - g
§6. // ==
!—4 A/j

==

3

2

1

0

1 2 3 4

mybuHa 3apenku cemaH, cm

e 7 kMY (D230BLIN)
e § g/ (D@30BbI)

—y == § KM/Y (HOBLIN)

ey § kM/Y (D230BLIN)
w—C) =T KM/Y (HOBbII)
(] =9 KM/Y (HOBLII1)

Pucynok 6. Biusiaue riryOUHBI 331CITKH CEMSIH W CKOPOCTH TTEPEIBHKCHHS CEPUHHOTO
A MOIEPHU3NPOBAHHOIO arperaTtoB Ha TATOBOE YCUIIHE
Figure 6. Influence of the seeding depth and the speed of movement of the serial and modernized
units on the tractive force

BoiBoabl. 1. Pazpaborana HOBas KOHCTPYK-
THBHO-TEXHOJIOTHYECKAss CXeMa BBICEBAOLIETO
armapara CesuIKM JUISi MOCeBa MEIIKOCEMEHHBIX
KYJbTYp, MPHUHIMIT PabOThl KOTOPOrO OCHOBAaH
Ha WCIOJIb30BAHUU DJICKTPOHHO-HOHHBIX TEXHO-
JIOTHH DJIEKTPOCTATUYECKOTO IO Yepe3 dJIeK-
TPU3ALUIO TPECHUEM.

2. BeIsIBNIEHO, YTO MPH BBICEBE CEMsIH MOJIEP-
HU3UPOBAHHOW CESUIKOM, TPaBMHPOBAHHE CEMSIH
yMeHb11aercs noutH B 30 pas.

3. YpoxaitHOCTh BBICEBAEMbIX MOJECPHU3HUPO-
BAaHHON CESNIKOM KYJIBTYp YBEIMYHMBAEcTCS B
cpeaueM Ha 10-11% 3a cuer CHMXKEHUS TpaBMU-
POBaHMs CEMSH IPU ITOCEBE.

4. YCTaHOBIEHO, YTO MpPH HCIOJIb30BAHUU
pa3pabOTaHHOTO  BBICEBAIOLIETO  amIapara
YMEHBIIIAETCS TATOBOE CONPOTHUBJIEHUE TPAKTOPA
B cpeaHeM Ha 13%.
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