__ TEXHUKA )19 ObPABOTKW NMOYBbI IMACHINERY FOR SOIL CULTIVATION

YAK 631.316.4.2 DOI 10.22314/2073-7599-2019-13-4-54-57

O6o0cHOBaHME NapamMeTpoOB YCOBEPLUEHCTBOBAHHOIO COLUHUKA
ANS BHECEHUS MUHEpPasbHbIX U OpPraHO-MUHEepPanbHbIX ya06peHun

AbnymyTtanud XamxueBn4 Xaaxues, Oprtuk Kamusnosuu ﬁyﬂnamen,
JIOKTOp TEXHUYECKUX HayK, aKaJIeMUK AKaJgeMHU CTapllUi HAy4YHBII COTPYAHUK;
CEJIbCKOX03MCTBEHHBIX Hayk Pecniybmuku Baxtuep Paxadosuu Kypamooes,
Y306ekucTaH, pyKOBOAUTENH 1a00PaTOpHH, KaHAMAAT TEXHUYECKUX HayK,
e-mail: yoldoshev69@mail.ru; CTapIIUii HAYyYHBII COTPYAHUK

Caungpaxum Ymaposuu Temupos,
CTaplINi HAyYHBIA COTPYAHHUK;

HayuHo-ucciienoBaTenbCKUi HHCTUTYT MEXaHHU3AIIUH CEIIbCKOTO X035HCTBa, PecmyOnrka Y30ekuctan

Pedepar. [Ipn 1CTOTB30BaHIN CYIIECTBYIOIINX COIIHAKOB JUIS BHECEHHS OpraHO-MHUHEPAIbHBIX yIoOpeHni He obecrieunBaeTcs
HaJIC)KHOE TIPOTEKAHIE TEXHOJIOTHIECKOTO MPOIIecca, TaK KaK MIeHKa TYKOIPOBOJA HE MPUCIIOCOONEHA K BHECCHIIO TAKHUX YIO-
Openuii. (Lens uccrnedosanuti) O60CHOBATH TAPaMETPhI YCOBEPIIEHCTBOBAHHOTO COLIHUKA /ISl BHECEHHSI MUHEPAIIBHBIX U Opra-
HO-MUHEpAIBHEIX yroOpeHuit. (Mamepuanst u memoost) IIpoBeny HccIenoBaHMS ¢ UCTIOIB30BAHIEM METOIOB TEOPETHIECCKOH 1
3eMIICTIENBIECKO MEXaHUKH, a TAKKE aHATUTHYECKON reoMeTpur. PaccMoTpeny [IBIKEHIE YaCTHIL TIOYBBI 10 TOPH30HTATBHON
TIUTOCKOCTH TIOJ] ISHCTBHEM 3a0CTPEHHON YacTu cTOWKHU. [locTponnn rpaduki M3MEHEHHUs MOCTYNATENbHON CKOPOCTH KYJIBTH-
BaTOpa B 3aBUCHMOCTH OT YIVIa 320CTPEHHS CTOUKHU COIIHMKA MpH yriaax Tperus 25, 30 u 35 rpanycos. (Pesynbmambl u 06¢yoic-
Oenue) [lomyunm aHAMUTHYECKYIO 3aBHCUMOCTH U ONPECICHHUS TTOCTyHATeNbHON CIOCOOHOCTH OpraHO-MHHEPABHBIX YI0-
OpeHny 4epe3 melKy comnuka. ONpeIeTuiIn yrol 3a0CTPEHAs CTOWKN CONIHMKA I BHECEHHS YIOOPEHNH Ha OTpPENCICHHYIO
[yOuHY, TIPH KOTOPOM OHHU HE MPIIHIAIOT K €ro MOBEPXHOCTH M HE CTPYXKHUBAOTCA Tepea HuM. OOOCHOBANK AHAMETP IIEHKH
TYKOTIPOBOJIA COIIHUKA. (Bwvi600bt) Jlokazalu, 4To yrol 3a0CTPEHHs CTOWKH paboyero opraHa s BHECEHHMS MUHEPABHBIX U Op-
TaHO-MHUHEPATBHBIX YIOOpEeHHUi, pa3paboTaHHOTO IO Pe3yNbTaTaM IPOBEICHHBIX UCCIEI0BAHUI, TOMDKEH OBITh B Ipeenax 54-66
rpagycoB. PexomenoBau it obecedeHust CBOOOIHOTO MPOXOoa YI0OpeHHH JuamMeTp MmeiKH TYKOIPOBOJa COIIHMKA, TPEBBI-
maronmit 43 MULIIMETpa.
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Abstract. When using the conventional coulters for applying organic-and-mineral fertilizers, reliable technological process
cannot be ensured unless a fertilizer funnel is adapted to such fertilizers. (Research purpose) Determination of the parameters of
an improved coulter for introducing organic-and-mineral fertilizers. (Materials and methods) The authors conducted theoretical
studies using the methods of theoretical and agricultural mechanics, as well as analytic geometry. They also considered the
horizontal flow of soil particles under the action of the pointed part of a leg and made diagrams of the progressive speed of
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a cultivator depending on the cutting-point angle of the coulter leg at friction angles of 25, 30, and 35 degrees. (Results and
discussion) An analytical relationship was obtained to determine progressive flowability of organic-and-mineral fertilizers through
a coulter funnel. The author also found the cutting-point angle of a coulter leg for introducing fertilizers at a certain depth. In this
case they neither stick to the coulter surface nor pack up before entering it. The optimum diameter of the fertilizer funnel was
determined as well. (Conclusions) It has been proved that the cutting-point angle of a working tool leg for introducing mineral
and organic-and-mineral fertilizers developed according to the research should range from 54 to 66 degrees. The authors have
determined that an easy flow of fertilizers can be ensured if the diameter of a fertilizer funnel of a coulter should be not less than
43 millimeters.

Keywords: feeder cultivator, coulter, holder, cutting-point angle, soil, cross-section surface, cotton inter-row spacing, diameter
of a fertilizer funnel.
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PH BEIpAIIMBaHUU XJIOMMYATHIKA B 3aBHCHMOCTH

0T OHOJIOTHYECKUX CBOMCTB U (ha3bl pocTa KyJib-

TypsI 2-3 pa3a BHOCSIT MUHEpAJIbHBIE U Opra-
HO-MUHepalibHbIe y100penus [1, 2]. OgHaKo COLIHUKH
KyJbTHBATOPOB HE 00€CIIEYNBAIOT BHECEHUE YIOOPEHUA
Ha He0OXOIUMYIO TITyOHHY, YCTaHOBJICHHYIO arpOTEXHU-
YeCKUM TpeOOBaHMM, a MUk Ha 8-10 cMm. B pe3ynbra-
Te 3aTPYAHACTCS MOCTYIIIEHUE YI0OpEHU K KOPHSIM pac-
TEHUH, CHIDKACTCS UX d3PPEKTUBHOCTb.

Kpowme 3T0T0, pH NCTIONB30BAHUH CYIIECTBYIOIINX
COIIHUKOB JJIsl BHECEHUS OpraHO-MUHEPaTBHBIX yIo0pe-
HUH He o0ecTieunBaeTCs Haie)KHOE POTEKaHNE TEXHO-
JIOTHYECKOT0 IPOoIecca, TaK Kak MieHKa TYKOIPOBOIa He
MpUCIIOCcOOIeHa K BHECEHHUIO TAKUX YA00pEHHH.

LIEnb nccnenoBAHNIN — 060CHOBATH APAMETPBI YCO-
BEPIICHCTBOBAHHOTO COIIHUKA JJIS BHECEHHS MUHEPATTh-
HBIX M OpTaHO-MUHEPATBHBIX YI0OpEHU.

MATEPUANLI N METOALI. Pa3paboTaiu ycoBepieH-
CTBOBAHHBIH COIIHMK JJISI BHECEHUS OPTaHO-MHHEPAIIb-
HBIX ynoOpenwuit (puc. 1).

B paGouem nporecce yao0peHue, mocrynaroliee u3
TYKOIIPOBO/A, IIPOXOIUT Yepe3 €ro meHKy U MOoCTymaeT V cosp=Vsiny,;

Ha IHO 60p03I[BI, OTKPBITOC JOJIOTOM. V vV
a

Puc. 1. Cxema ycosepuiencmeo8anno2o couHuKa:

1 — wetika myxonposooda, 2 — nanpasumens y0obpenuii, 3 — 0o0-
mo; 4 — cmotixa

Fig. 1. Design scheme of an advanced coulter:

1 — fertilizer funnel; 2 — fertilizer guide; 3 — chisel;4 — leg

CornacHo cxeMe:

PaCCMOTpI/IM JABHUKCHUE YaCTHUIL TIOYBBI 110 TOPHU30H- -

M 9 . cosp sinyp’
TaJIbHOU IIJIOCKOCTH IO ACUCTBUEM 3a0CTPCHHON YaCTH T
CTOMKH. .
_siny,
PE3YNbTATbI M OBCYXAEHUE. Obocrosanue yena 3a- V. =V—"-—=, )
ocmperust CMOUKU COULHUKA. HpI/I BHCCCHUH B MCXK Y PsI- Cos ¢)

IIbsl MEHEpAIbHBIE U OPraHO-MUHEPAJIbHBIE YI0OpEHUS
He JIOJKHBI PUJTUTIATh K COUTHUKY U CTPYKUBAThCS Tie-
pen HuM. JLitst aToro Tpedyercs 000CHOBATH YTOJ 320CT-
peHus 2y, npeajaraeMoil ycoBepIleHCTBOBaHHOM CTOM-
KU COIIHUKA (puc. 2).

PaccmoTpuM nBHKEHHE YaCTHUII TIOYBHI 110 TOPH30H-
TaJIbHOM IJIOCKOCTH MO IEHCTBUEM 3a0CTPEHHON YacTH
cTorkH. Ha 3TO# I0CKOCTH YaCTHUIIBI IOYBEI IBUTAIOT-
Csl CO CKOPOCTBIO V, IO HAalIpaBJIEHUIO K YLy TPEHUS @
OTHOCHUTEIBHO HOPMAIIX /1, MPOBEIEHHON K paboyeii mo-
BEPXHOCTH COITHUKA.
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rre ¥ — cKopocTh NOCTYyNaTEeIBHOTO IBUKCHHUSI COITHU-
Ka, M/c.

OmnpenensieM mornepeyHyto (epreH TUKYIAPHYI0) CO-
CTaBISIOIIYIO V, CKOPOCTH NBUKEHUA V:

V.=Vcos(y, + ), 2

y
cos(y, +p)=—=.

v,
UrtoObl mouBa He MprUIHIalia K pabodeii TOBEpXHOCTH

COLLIHHUKA U HE CTPY’KUBajach lepes HUM, IOCTyaTellb-
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Puc. 2. Cxema dsudicenus uacmuy noussbt noo oeticmsuem cmouKu
COwHUKA

Fig. 2. Scheme of soil particles flowunder the action of the coulter
leg

Hasl CKOPOCTH KYJIBTUBATOpA V NOMKHA UMETHh MaKCH-
MalibHOe 3HaueHue [3]. Mcxoas u3 aToro TpeboBaHus U
UCTIONB3YS ypaBHEHU (2), MOCTPOUIHU TpaduKu H3MEHE-
HUS V, B 3aBUCUMOCTH OT ., MPUHSIB V=2 M/c u ¢ = 25°
30°; 35° (puc. 3). 'paduku 3aBucuMocteit V, = f(y,) ume-
0T BUJI BEIITYKJIOH ITapaOoIIbl, a PH ONpeIeICHHBIX 3Ha-
YEHHSX Y, JOCTUTAIOT MAKCUMAJIFHOT'O 3HAUYCHU .

st ompenienenus yria y,, 00eCIednBaIOIMIEr0 MAKCH-
MaJibHOE V,, BeIpaXkeHue (2) uccienayem Ha 3KkcTpeMyM [4]:

v, =Tcos (p[COS Vr COS(7T+¢) -

dy;

—siny, sin(y, + (o)] =0 . 3)
OTtcrona:
cos(2y, +¢)=0. )

PemuB BoipaxkeHue (4) OTHOCUTENBHO );, IOJTy4YaeM
CIIEAYIOUTNE Pe3yIIETATHI:

2y, +o=2m;
2y, =21 —¢; ®)
nin
%
=T ——. 6
7 5 ©6)

065

Vi Ml

0,55

0,50 =

0,45

A

Prrpan 45

0,40
20 23 ] 35

Puc. 3. 3asucumocmv nocmynamenvhou ckopocmu Kyibmueamo-
pa om yena 3aocmpenus CmouKy COWNUKA NPU Pa3HbIX yenax mpe-
Hus:l —25° 2—30° 3 —35°

Fig. 3. The relationship between the forward speed of a cultivator
and the cutting-point angle of a coulter leg at different friction
angles:1—25° 2—30° 3 —35°
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[IpuHsB u3 TpaduKOB 3HAYCHUS ¢ B IIpenenax 25-35°,
omnpenensiem: y, = 27-33°, unu 2y, = 54-66° [3, 5].

Obocrosanue ouamempa welku myKonpogooa coui-
Huka. J11s1 ycTOHYUBOro NpOTEKaHUsI pabodero mporec-
ca meifka TYKOIpoBO/ia COITHNKA JOJKHA CBOOOTHO IPo-
MyCKaTh yIOOPEHUs, IOCTYIAIOIINE OT BEICEBAIOIIETO
amnmapara.

Hcxonst m3 HOpM BHECEeHHs ynoOpeHus Ha 1 mor. M
MEXAYPAIbs XJIOMYATHUKA, TOJKHO OBITH BHECEHO CJle-
Jyrolee KOJIMYeCTBO yaoO0peHuii [6]:

)
q
rje O — HopMa BHECEHUs yA0OpeHusl, KI/Ta;
ly— IuHA MEX Y PSS, IpUXosiascs Ha 1 ra xjon-
YaTHHKA, M/Ta.
C npyro#i cTOPOHBI, KOJIMYECTBO yIOOPEHUSI, BHOCH-
Moe Ha pacctosiHue 1 M, paBHO [6-8]:
_EXp ’ )
V.

K

™)

rie Fy — niomasp NonepeyHoro ce4eHus IoToKa yroope-
HUH, M%;

V, — ckopocTh OCTYIIEHUs Y100pEHNUs Yepes Iek-
KY TYKOIIPOBOAA, M/C;

p — LIOTHOCTh YA0OPEHNs, KI/M';

V, — moctymnarenbHas CKOPOCTh KyJIBTHBATOPA, M/C.

W3 Beipaxenuii (7) u (8) onpenenseM miomanb £, mo-
MIEPETHOTO CEUEHUS MIEHKH TyKOIPOBOJIA CONTHUKA!

r® VQVKZ '
Pl
C yuetom F, = nd’/4 (d — nuaMeTp 1meiKku TyKomnpo-
BOJIa, M) ITOJTYYUM:

%_ (10)
7V, pl,

Ipunsas O = 800 xr/ra; V,=2,2m/c; V,=15M/cn
p =480 xr/™M’°, u3 ypasreHns (10) ycTaHOBHIIH, UTO JUIS
obecnieueHus1 cCBOOOIHOTO MPOIycKa yI0OpeHuH, mocTy-
MAOIINX U3 BEICEBAIOIIETO aNapaTa, AMaMeTp IICHKH Ty-
KOITPOBOJIA COLTHUKA JTOJKEH OBITH He MeHee 43 M [9-12].

BriBogbl

1. Yron 3a0cTpeHus CTOHKH pabovero opraHa Jjist BHe-
CEHUsI MUHEPAJIbHBIX U OpTraHO-MHHEPAJIbHBIX YI00pe-
HUH, pa3pabOTaHHOTO MO PE3yJIETaTaM IPOBEICHHBIX HC-
cJeIoOBaHM, JOJKEH ObITh B Tipeneiax 54-66°.

2. 115 obecnieueHust CBOOOIHOTO MPOJIBUIKEHUS yI10-
OpeHuil AmaMeTp MEeHKH TyKOMPOBOAA COLTHHUKA ITPH JIO-
KaJIbHOM BHOCCEHUH B MEXAYPAIbs XJIOMYaTHUKA JOTI-
eH OBITh He MeHee 43 MM.
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