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HOBASf BbICEBAIOLWASA CUCTEMA
ANA ANOOEPEHLIMPOBAHHOIO BHECEHMA
MWHEPANbHbIX YAOEPEHUNA

E.A.30JI0TYXUH', FANNYMAH?, C.0.HYKELWEB',
MarmeTp HOKT. TEXH. HayK, LOKT, TEXH. HaYK.
CENBCKOXO3ANCTBEHHLIX HaYK, axanemmx ACXH PK,

Ynex-kopp. HAH PK

D nsexnit wpotesaimecs i yimneparnen i, C.Ceipy g, e-muilzaiotkking | 7 mail.ow, saukesheviaimunloe,

AcTaka,

PacnvBnnr IKasascran,
TRceporericEnit ey HH0-DOSICTORATE TR IICUIY | MEXHSHIIIN CRTRIROND X0 #it. c-ml licchmnngme sambler.ru,

Mocxna, Pocoritokin Uhiaepaunn

CRUfCCHIBYIONIE BRICEREOUE Crciiemsl { BU Mauin DR gHECeHNR NURePAT N VORI e 6 IOINRG e~
€ QOCCTICHUSIM KUNCCTHEG WX TIPOYPECR: REPUKHOMLPROCTITE SNECOHRUR DDCTILGEN] 20040 npauenman npu Mpeay-
evoit 13 npoyesmons. QD obecneneius 1eoixotui e Sasecmui Pucapedeienas MunNepainibiy VOOOLEING NG R
upi duighdepenupostion ehieconti npedionc BC, octaueniyo LT NOROTE KGRV UIRGTE APUASSLINROT KOTi -
empyicnut, Ceyidnyio nodagy BC pezyatiposain € NoMauik: BEHeImnneinne o Wexaiiig ¢ ANETNBIN axm)a-
INOPON H GECCIIREURGITRAL PEOYRINOPOM, (IIROIPERTIUPORIINGN kiR paGomag ¢ OI0KON KORMPOIR U VAPRETCHIS
& COOMEEMCNENN ¢ Fapriob-2adanies. Hero uceredosanu aneal ogensi pacamacrocodnocnii voeon BC ¢
RPREOOCIE (25 WIRENENUS HQCMOTII SPHILIEIE KTV, onpedereine (PVRRROTLTENBIN FOENCHMOCINER Neeady
cexyrot nodauet BC @ weofXodiinsin SHanasonall WNEHens do3 O KaUecmeeii o e penijupasaniocg
arecert Yooapend, Hecaeoosamen nposodii Kak « WGopamMopRpix, aK 1 & HOEEs VCI0aNIX. oy s
LM IBN) IO JAEUCHWACTS CORYHINGR Nodasu BC on1 e onopmmon Kanyex. Onpedeiiume, Wi Gia Nanpasyao
FQAENCTIIT (T COREHLIN (INKPERMIA QRTITVETOPG 8 MACOTTN G eRIR ENCERUNNET ATV RN, Muaauiaipioe gpe-
MA Nepexoda ¢ 0O Qesnt e dpy2)io Bp FH-npotenninan gImKpsIi ariy amopa cocnaaanent (.9 cexviom.
Yemawnoswan, wne v BC € mpens axenepuaseiona b sz KamyiGe g aniapan @il HepagioMeprocin abicedd
Aenedy QEIARATRANHN COCMARIREN 4,5 NPOYERIN, KeVCMoaRREoCiiG sheesd ne nperatinacn J npoyeniiion.
MUAKCIOIGIBRIE TRENEHIN NEPAGHOUCTIOCTIU diiceuit 3 KANYICUm ShCesaiolix aniaPumaoe U ey INERUTOCTNN
BHCEHD HEHCAY ROGNOPROCIRMNY ROV NPT OMKPITIUR GRVQINOPQ 1ia A npOgenmas i RGCTonIe Spaigenis
22 polunn

Kaioueante CI06a;: eWeeaionias cuemend, Mepaisnne vospens, ougepenuposeitioe sReceniis, mousoe
Jeadedeane,

CHORIOS TPEOORANNE K RHYIPHIIOUBEANOMY  CT, TIT0 HalBOLISS LENCCOONPASHO HCNONLIOBAIIC BC

BHECCHIIO MEHEPILILHBIX YIODPEHNIT - TOUHOE
PHAMELIEHIE TPAIYII OTHOCH I hHO KOpHEi
pacTenit, 4To HEOBXO/IMO Y UHTIBATL B KOHCTPYK-
Hugx BeicenaionHy cieteM (BCH 1 rvko s el Baio-
unix padoyix oprasos [1].
Asi i ey ect Bviommx BC 1 paannuHpx ¥erpoicTs
1118 BBICCHA TPNIHOCKILYYHX MATCPHATOR NOKAIhIRA~
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€ pabOUIME OPraEAMI, HOSBOTSIOIIME AR THRHO Bbl-
AONHATH GO0 MATEPHATA 113 DYHKEPR 1 ITPHITVIN-
11O NEPEMEIA Th EI¢ B IVRONPOBOI H K CONTHHKY
[2-4], JL1s Yo BUETBOPRIIHA TARIM TReBORANAEM HAH-
foJee MOOXOAAT CHETEMBE CO HLTH(TOBRIMIL, TONACT-
HBIME LT MO TBLILKOBLIME KATYICHRMIL ainapaTa-
s, OB IOTY LI HIMPOKOE PACTIPOCTPAHCHNE [LIR
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BBICCBA TPYIHOCLINYHHX Ma Tepraior. OjIHAKO Pe3yiL-
Iathl HANIAX TOMCKOBBIX FKCTICPHMEITOR TOKATAIM,
4TO IIPH BIHECEHNH MUHEDAIhHAIX YIOOPCHIMI HeCTal-
JEPTHOH BIUKHOCTH YI0OPEHHA 32 IEPAKHHAYICH MCK-
AY WTHHTAMH H 1K L3 RIBACMBIX TACCHBHLIX 3011aX5.
B pesyasTaTe 9TOrO WITHATOBAN KATYIIKA NPERPALIA-
ETCH B «IUHIMHADHICCR I POTHION H TeXHOAOT HYeCKuil
npouece Bricesa upekpatacres [4], Ins pewenng npo-
OneMbr 0DCCreUeInHs KAa9ecTBa BHECEHHH MUHCDATE-
HBLX VUODPEHUI TPH HX BHYTPHIOUBEHIIOM Jitdr]epen-
UHPOBAHHOM BHECEHHH NPE/UIOWEHE OPHIHHATLIIAN
koHeTpyRung BC co mrudronoil karykoii {puc, /),
LLFenirost KaTvinsy BRITOAHCHED B hOpME HeThipex-

g2

Fuc, £, DReneplodenmanbimi Iy KOSsesusngui onnupam:
1 = Oynnep, 2 xopryc escesaionie2o yempotiemaa, 3w,
o = wamynna, 5 — uirsifin

TPAHHBIX YCEHEHHBIX [THPAMB, PACTIONOMKENHBX Hi
TICPCCCUCTIHI MEPEK PEIHBAKIIMXCH NMPABLIX H TeBLIX
MHOTO3HXO0IAHBIX BHHTODLIX JHHKI HA 1HOBEPXHOCTH
KaTyumKi.

Lean uecaeaosanmii — OlEHKa KaMeCTRa paboTEl
IKCIHEpHMEHTANBHOK BC Mammmnm aus npuuocesso-
ro audipe peHUnPOBIHROIO BHCCCHH MHHCPAILIILIX
VIOOPCHHIT 1T BLICEBA CeMSIL.

Marepuwa n meroase. [l mposesenng nabopatop-
HBiX HenmurTanmil BC 110 BuABICHNO 34 BHCHMOCT R Ka-
HECTBCHHBIX MOKa3aTeell ee paborhl O 6¢ KOHCTPYK-
THBHBIX H TEXHOIOUIHCCKHX TTEPAMCTPOD GBI HArOT08-
nexa Jabopatopnas yerawoesa (puc. 2), Ona cocto-
HI 13 PAMBI, Hil KOTOPOIT VCTalloBIe bl (pparmMeHT GVH-
Kepa C3C-2.1 ¢ sriceRa101NM YCTPOICTBOM 1t Ger y-
AR ACHTA,

TyROBRICEBAIOMINC ATIIAPATLE TOIVYAIO T HPHBOI
ot creirza CTOV-40M-[000-TOCHUTH. kotophii
NO3BOIACT BCCCTYTIRITHATO HAMEHATh HACTOTY Bpale-
IHA W imeet npubop Wit H3MepenHa HX anavenns. s
Ocryuei GecKOHEYHOT AEHT R CMOHTHPOBATL OT 1! 1h-
HBI IPHBO,

HCHo. iHu 1€ bHBLI MCXAHH3M C THHETHAIM aK1yd-
TOPOM H HECCTYNEHYA IThIM PEAYKTOPOM OTKOPPEK TH-
POBHH 1% pA0OTLI C DAOKOM KOH IPOJIK M VITPABICIHA
JACM.

Cexynanas nojaaqa BC pery mpyeTes nocpeacTBos
HETOMATHUCCKOr O H3MEIEHUA YACTO TR HDAICHHA Ka-
TYIIKN 3, HPHBOIAMMOI B ABIDKCHHE MTOCPENCTBOM 1el-

Cene TRAHISE Wre

Puc. 2. TJabopamopeas yemanossa

TBEX fepetats 0T OCCCTYMRIYATOND PIAVKTOPE 4, H3Me-
HCHHCM TTONOKSHHA YITPABIACMONH PYUKH 6, KHHCMA-
IHHECKH CBA3AMIION CO IITOKOM J THHCHIOTO aKTya-
TOPa 2, 101 YHAKMIMM CHEHANEL 0T (0K Y ITPARICHIE
/B 3ABHCHMOCTH OF CONCPIKAHI JICMEITTOR LI TRHNY
Ha JCMCHTAPILIX YHACTRax nojs (puc, 3.

Puc. 3. TTpuood ucnofuumessnoso mexginama UIMeRenus 006
AHECENHIS

B 21afopaTOPHEIX ONLITAX SACTOTH BPAWLSITHA TY-
KOBBICRBAIOUIEH KATYIIKHN M Dapabana Deryuieii net-
ral waMepand Taxomerpom CK, viaobpenns sasemngs-
T Ha Becax CAS M W-I7-300 BR ¢ TOYHOCTLIO 10
0.D05.

JUA MOCRKYHHOID ONPEACICHNE KONHYECTRA # HC-
PABHOMCPHOCTH BLICEBA [10/1 1YKONPOBOI BLICEHHOI ()
OKHA Ha Ge1 Yy o JCHTY YCTAHARIHHAKTCR IPOTHE-
HI HIHPHIIOH, PABKON IMHCHHOM CROPOCTH Geryicii
aenThl. Hanpasep. ecmi ckopocrs nents 0,135 mic. 1o
LIMPHITA JTeH et cocTapaseT 13,5 em. Huaue rosops,
BEC MUTCPHATA, TONABINEID B IIPOTHBCHL. NOKA ThiRE-
eT KOJIMMECTRO BRICSAINOro YA00peHus 34 | cex.

A8 anaia kuiceTRa paboTLI HOAMPY IONIETO pa-
fio4ero oprama npH Nepexoie ¢ 0aHoi J035I 11a Apy-
TYI0 HCHOJIR3YIOT IBA NapaMerTpa: Bpems, B TCUCHHE
KOTOPOTO VCTAHAKIMBACTCR HVZKHAS 0032, 01 KIIOHE-
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HHe J0LLOT 33131H0H penuHAb (Vi) 1 HePaBHOMSP-
HOCTH A03MPORaHMH (V1)

Peayabratl o obevastense. JIadoparopinie onbl-
THL IPOBOIIH C T PAHYINPOBAHHON AMMHAYHOI Cei-
1poit Braxaocrnio (0.3%, Tponssoantenstocts BC
HATPEMYIO SUBHCHT OT HACTOTH HDHIEHIHA RBICCRH 0~
e st ywt (pue, 4).
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e 4. Fasucsnocmh Cexyisdini Rodei Sueesiauien CHemesi
IR SOOI ERRGCIIN KOOI

AHAIHS NOKAZBIBACT, UTO BPEMA TICPEX0A € MiK-
CHMAARHOI 03B (10 HKPHTHA AKTYATOPA COCTRRIN-
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NEW SOWING SYSTEM FOR VARIABLE RATE INTRA SOIL APPLICATION OF MINERAL

FERTILIZERS

Zolotukhin E.A.." Master of Agriculture, e-mail: zolotukhinel 7zmail.ru, Lichman G.L. Dr.Sci.(Eng.). e-mail:
litchmang@rambler.ru, Nukeshey S.0..' Dr.Sci(Eng. ). e-mail: snukeshev@mail.ru

Kazakh Agrotechnical University of S. Seyfullin. Astana. Republic of Kuzakhstan

*All-Russian Research Institute of Mechanization for Agriculture 2, Moscow, Russian Federation

The existing sowing svstems | S5 of machines for fertilizers application not fully provide quality of introduction
of minceal fertilizers. Unevenness and instability of application reach 20-40 percent ar demanded to 15 percent. The
SS equipped with glow coil of original design way offeced for ensuring necessary guatity of mineral fertifizers
distribution across the ficld af their inira soil differentiated introduction. Flow vare of S8 was regulared with the

< L nt

wthe 2 2015

WAL Y




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 SS, 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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