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Cywecmeytowue svicesarowue cucmemsl ( BC) mawiun 0 6HeceHuss MUHEPATbHBIX YOOOpeHUtl He 8 NOTHOL Me-

pe obecneuusarom Kauecmso ux npoyecca: HepagHomepHocms gnecenus 0ocmuzaem 20-40 npoyenmos npu mpeo6y-
emoil 15 npoyenmos. /{5 obecneuenuss HeobX00UM020 Kawecmea pacnpeoesienuss MUHEPaIbHblX Y000peHuil no noo
npu ougghepenyuposantom sHeceruu npednodcunu BC, ocHawieHHyo wmugnmosoii KamyuwiKoi opueuHAIbHOL KOH-
cmpyxyuuy. Cexynonyio nooauy BC peeyauposanu ¢ noMowbio UCHOTHUMENbHO20 MeXAHUIMA C JUHEHHbIM aKmya-
mopom u beccmynenyamoim pedyKmopom, OMKOPPEKMUpOSanHbiM 015t pabomsl ¢ OIOKOM KOHMPOAS U YAPAGTEHUS
8 coomsemcmeuu ¢ kapmoti-sadanuem. Llenvio uccredosanuii cmanu oyenka pabomocnocoornocmu nosoii BC ¢
npUBOOOM 0Jist USMEHEHUs YaACMOMmbl 8PAWEHUs KAMYWIKY, onpeodeieHue QyHKYUOHATbHBIX 3A8UCUMOCMET MeHCIY
cexynonotl nooayeti BC u neodxooumvim ouanazoHom usmeHenus 003 0Jisk KayeCmeeHHo20 OughpepeHyuposanno2o
sHecenus yooopenuil. Mcciedosanus nposoouiu Kaxk 8 1abopamopuvlx, mak u 6 nonesvix yciosusx. Ilonyuunu gynk-
YUOHATbHYIO 3A8UCUMOCHTL CeKYHOHOT nodayu BC om uucia o6opomog kamyuiex. Onpedenunu, ymo oHa HANPSAMYIO
3agucum om cmeneHy OMKPLIMUs AKmyamopa u 4acmomsl 6paujerus svicesaioweti kamyuwky. Munumanvroe spe-
M5 nepexoda ¢ 00HOU 003bl Ha Opyeyto npu 10-npoyenmuom omxpwimuu akmyamopa cocmagisem 0,9 ceKyHObL.
Yemanosunu, umo y BC ¢ mpems akcnepumeHmans oMy KamyueunsiMu annapamami. HepagHoMepHoCb 8bicesa
Medxcdy annapamamu cocmagisiem 4,5 npoyenma, HeycmMoUuU80Cmb 8bice8a He npesvluiaem 3 NpoyeHmos.
Maxkcumanshvle 3HaYeHUs: HEPABHOMEPHOCMU 8bICEA 3 KAMYUIEUHBIX BbICEBAWUX ANNAPANIOS U HEYCMOUYUB0CU
8bICE8A MeNHCOY NOBMOPHOCMAMU NOLYYEHbL NPU OMKPuimuy axmyamopa Ha 40 npoyenmos u uacmome 8paujetus
22 06/mMuH.

Knrouegvie cnosa: svicesarowjas cucmema, munepanvivie y0oopenus, ouggepenyuposantoe eHecenue, MouHoe

3emieoenue.

CHOBHOE TpeOOBaHME K BHYTPUIIOYBEHHOMY €T, UTO HamboJiee mejaecooopa3Ho ucroiab3oBanue BC
BHECEHUIO MUHEPATLHBIX yIOOPEHU — TOUHOE ¢ paboUYNMHU OpraHaMHu, MO3BOJISIONIMMU AKTUBHO BbI-
pa3MelleHre rpanyjl OTHOCUTEILHO KOPHEH  IMOJIHATh OTOOp MaTepuaia u3 OyHKepa ¥ MPUHY/IU-

pacreHui, YTO HEOOXOIUMO YUUTHIBATh B KOHCTPYK- TEIBHO MEePEeMENIaTh ero B TYKOIIPOBO/I U K COITHUKY
uusix BeiceBaronux cucreM (BC) u TykozanenbiBato-  [2-4]. 11 ynoBIeTBOPEHUS TAKUM TPeOOBaHUSIM HAU-
mux paboumnx opraHos [1]. 0oJee MTOIXOIAT CUCTEMBI CO MTU(PTOBBIMHU, JTOTIACT-

AHanmu3 CYHICCTBYIOIIUX BCu Pa3IUYHbIX YCTPOP'ICTB HBIMH WJIW MOTBUIBKOBBIMU KaTYHICYHBIMU allllapaTa-

AJI1 BBICEBA TPYAHOCBIITYUUX MATCPHUATIOB ITOKAa3bIBa- MU. Onu TIOJIYYHJIN HIUPOKOEC paCIpOCTPaHCHUEC TJIs
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BBICEBA TPYAHOCHITYYHX MaTepuanoB. OHAKO pe3yiib-
TaThl HAIIIMX ITOUCKOBBIX 3KCIIEPUMEHTOB MTOKA3aJIH,
YTO IIPY BHECEHUN MUHEPAIIbHBIX YIOOPEHHI HECTaH-
JapTHOM BIIaXKHOCTHU YIOOPEHUS 3816 PXKUBAIOTCS MEXK-
Iy ITA(TAMHU B TAaK Ha3bIBAEMBIX «TIACCHBHBIX 30HAX).
B pe3yabpTate aTOTO IITU(TOBAS KATYIIIKA TPEBpalla-
€TCS1 B «LIMWJIMHIPUYECKUH POJIUK» U TEXHOJIOTUUECKUI
npoliecc BbiceBa npekparniaetcs [4]. s permenus mpo-
O1eMbI 0OeCTICUeHHST KaueCTBa BHECEHUSI MUHEPATb-
HBIX yA0OpEHMH IMpU UX BHY TPUITOYBEHHOM JU(hepeH-
LIMPOBAHHOM BHECEHUH MPEATI0KEHA OPUTHHATIbHAS
xoHCTpykIus BC co mtudToBoii KaTymKkou (puc. 1).

LIITH(TH KATYIIKK BBITIOTHEHBI B (hOpPME YeThIpeX-

Puc. 1. DxcnepumenmansHolil MyKo8bICEBAIOWULL ANNAPAN.
1 — bynxep, 2 — kopnyc gvicegaiouje2o ycmpoticmaa, 3 — 6di,
4 — kamywixa, 5 — wmugm

TPaHHBIX YCEUCHHBIX MMUPAMHUI, PACITOJI0XKEHHBIX Ha
MEePECEYCHUH MEPEKPELTUBAIOLTNXCS MTPABBIX U JIEBBIX
MHOT'03aXO/THBIX BUHTOBBIX JTUHHI Ha TOBEPXHOCTH
KaTYIIKH.

Llesan nccnenoBanmii — OIieHKa KavuecTBa paOOTHI
9KCIepUMeHTaTbHONH BC MammHb! 111 TPUIIOCEBHO-
ro auddepeHITUPOBAHHOTO BHECEHUSI MUHEPATbHBIX
yIoOpeHUi ¥ BHICEBA CEMSH.

Marepuan u MeToabI. /{71 MpoBeeHNs 1abopaTop-
HbIX ucnbITaHni BC 110 BBISIBJICHUIO 3aBUCIMOCTEH Ka-
YECTBCHHBIX ITOKA3aTeNIeH e pabOThI OT ee KOHCTPYK-
TUBHBIX ¥ TEXHOJIOTHUECKUX TAPAMETPOB ObLIIa U3TOTOB-
JIeHa JabopaTtopHas ycraHoBKa (puc. 2). OHa cocTo-
UT U3 PaMbl, HA KOTOPO yCTAHOBJICHHI (PparMeHT OyH-
kepa C3C-2,1 c BrICEBAIOIINM YCTPOWCTBOM U Oery-
as JIeHTa.

TykoBbIceBarOIINE AIIapaThI MOIYIAIOT IPUBO
ot crenga CTOVY-40M-1000-TOCHUTH, koTopsIit
MTO3BOJISICT OECCTYNEHYATO U3MEHSITh YaCTOTY Bpallle-
HUS 1 UMEET IMPUOOP I M3MEPEHUSI NX 3HAUeHUS. []71s
Gerymiell 6eCKOHEUHON JICHTHI CMOHTUPOBAH OTAEIb-
HBII IPUBOJ,.

HcnomHUTEIbHBINA MEXaHU3M C JIMHEHHBIM aKTya-
TOPOM U OECCTYNEHYATHIM PEAYKTOPOM OTKOPPEKTH-
pOBaH I paboTHI C OJIOKOM KOHTPOJIS U YIIPaBIICHUS
ACM.

Cexynnnas nogavya BC perynupyercs nocpencTsom
ABTOMATHYECKOTO U3MEHEHHU S YaCTOTHI BpAIllCHUS Ka-
TYUIKH 5, TPUBOJAUMOM B IBUKEHUE IIOCPEICTBOM IIETI-

Puc. 2. Jlabopamopnas ycmanogka

HBIX TIepeiad OT OECCTYIIeHYaTOro peayKTopa 4, n3Me-
HEHUEM IIOJIOKEHHUS YIIPABISIEMOUN pyUKHU 6, KUHEMA-
TUYECKU CBA3AHHOU CO IITOKOM 3 JIMHEMHOIrO akTya-
TOopa 2, MOIyYaIoINM CUTHAIBI OT OJIOKA YITpaBICHHUS
1 B3aBUCUMOCTH OT COAEPKAHUS JJIEMEHTOB TUTAHUS
Ha 3JIEMEHTapHBIX yJ9acTKax Mol (puc. 3).

Puc. 3. Hpueod UCNOTIHUMENbHO20 MEXAHUBMA USMEHEHUS 003bl
6HeceHUs

B maGopaTopHBIX ONBITaX YaCTOTHI BPAIICHUS TY-
KOBBICEBAIOIIEH KaTyIIKU U OapabaHa Oeryiieu JIeH-
161 u3Mepsn TaxoMeTpoM CK, ymoOpenust B3BenmnBa-
1 Ha Becax CAS M W-I1-300 BR c TOYHOCTBIO 710
0,005.

J7151 TOCeKYH/THOTO OTNpeieTIeHNs] KOJIMYECTBA 1 He-
PaBHOMEPHOCTH BBICEBA MO TYKOIPOBOI BEICEBHOTO
OKHa Ha OeTyIIyIo JICHTY YCTAHABINBAIOTCS MPOTHUB-
HU IIUPUHOM, paBHOM TMHEWHOM cKopocTu Oeryeit
nenTsl. Hampumep, eciiu ckopocTs sieHTHI 0,135 m/c, To
IIUPHUHA JIEHTHI cocTasiseT 13,5 cMm. MHaue roBops,
BeC MaTepHuaja, MOMABIIErO B MPOTUBEHb, IOKA3BIBA-
€T KOJIMYECTBO BBICESTHHOTO yI0OpeHus 3a 1 cex.

Jns ananuza KkauecTBa paboThI TO3UPYIOLIETO pa-
6odero opraHa Ipy Iiepexo/ie ¢ OHON A03bI HA JIPY-
T'YIO UCIIOJIB3YIOT JIBa IapaMeTpa: BpeMsi, B TCUCHHE
KOTOPOT'0 yCTaHABIMBACTCS HY)KHAS 103a, OTKIIOHE-
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HUE JT03bI OT 3aJJaHHOH BeM4INHbI (%) 1 HEpaBHOMEP-
HOCTB o3upoBanus (%0).

PesyabTatsl n 00cy:kaenue. JIabopaTopHbIe OITHI-
TBI IPOBOIWIIY C TPAHYJIMPOBAHHON aMMUAYHOH CeTH-
Tpoii BiaxxHOCThIO 0,3%. ITponssoaurensHocts BC
HaNpsIMYIO 3aBUCUT OT YaCTOTHI BPAILEHUS BbICEBAIO-
e KaTymKu (puc. 4).

% | y=0,0004x? + 1,3825x + 3,6386
R =0,9974

Ceryiamannonana , rlc,
3

1] 10 20 30 40 50 60 70
UacToTa BPaLCHIA KATYIIRI,  ob6/sum

Puc.4. 3asucumocmy cekynOHol nooadu svicesaroujeii cucmemvl
OM 4aAcmombl 8paujenus KamyuKu

AHau3 IOKa3bIBAET, YTO BpeMsl epexoa ¢ MaK-
CHMAaJTbHOM JTO3BI 10 3aKPBITHUS AKTyaTOpa COCTABIIS-
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eT 9 c. MuUHMMaITbHOE BpeMs IIepexo/1a ¢ OTHOM JO3BI
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MaxcumanbHbIe 3HAUSHHS] HEPABHOMEPHOCTH BBI-
CeBa MEXy allapaTaMy U HEyCTOMIMBOCTU BBICEBA
MOJIyY€eHbI IIPU OTKPpbITUM aKkTyaTopa 40% u yacrore
BpaiteHus 22 06/MHH.
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The existing sowing systems (SS) of machines for fertilizers application not fully provide quality of introduction
of mineral fertilizers. Unevenness and instability of application reach 20-40 percent at demanded to 15 percent. The
SS equipped with glow coil of original design was offered for ensuring necessary quality of mineral fertilizers
distribution across the field at their intra soil differentiated introduction. Flow rate of SS was regulated with the
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help of the executive mechanism with the linear actuator and a reducer modified for work with the block of control
and management according to the prescription map. Researches were conducted on purpose: estimating of operability
of new S, with the new drive for change of frequency of rotation of the coil; establishments of functional dependences
between flow rate of SS, i.e. ability to provide its necessary range of change of doses at the differentiated introduction
of fertilizers, estimates of quality of work of experimental SS for the differentiated introduction of mineral fertilizers.
Researches were carried out both in laboratory and field conditions. Functional dependence of flow rate of SS on
number of turns of coils is received. It is established also that flow rate of SS directly depends on percent of opening
of the actuator and frequency of rotation of the sowing coil. The minimumtime of transfer from one to other dose
equals 0.9 seconds. It is established that at SS with the three experimental coil devices unevenness of seeding between
devices makes 4.5 persent. Instability of seeding does not exceed 3 persent. The maximum values of unevenness of
seeding between 3 sowing devices and instability of seeding between replications are received when opening of the
actuator was 40 persent, and frequency of rotation — 22 rpm, which nevertheless, also meet requirements for the
sowing systems.
Keywords: Sowing system, Mineral fertilizers, Variable rate application, Precision agriculture.
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