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Pedepar. IIpu moceBe GONBITMHCTBO COMIHUKOB CESNIOK BXOAAT B MOUBY CBepXy. OHH BCTPEUAtOT TBEPABIC KOMbS TIOYBHI, ITOJ-
CKaKMBAIOT, U3MEH:AS TIYyOHHY 3a/enku ceMsH. HekoTophle ceMeHa BEIOPACHIBAIOTCS HA TIOBEPXHOCTh. B pesynbrare cHikaeTcs
TIOCEBHAS BCXOXKECTh, & 3HAYUT, U YPOXKAUHOCTD. ([]env uccredosanus) Pa3pabotath MHHOBAIIMOHHYIO TOYBOOOPAOATHIBAIOIILYIO
CTPENBYATYIO JIAITy, HCKIFOYAIONTY0 0TOpAChIBAHIE MOYBHI M ()OPMIPOBAHKE HEBBIPOBHEHHOW TTOBEPXHOCTH, a TAK)KE TIOBBIIIA-
IO TIPOU3BOAUTENBHOCTD KYJIbTHBaTOpa. (Mamepuansl u memoost) ONpeeNniIn YCTaHOBOYHbIE TTapaMeTphl pa3paboTaHHON
Ie)IIeKTOPHOH CTPENbYaTol JIallbl ¢ IPUBICYECHIEM MaTeMaTHIECKOTO aImapara i yIeToM TpeOOBaHHH, IPebIBIIEMBIX K pado-
YUM OpraHaM noypoo0padaThIBAIOMINX arperaroB. (Pesyismamul u 06cyxcoenue) PazpaboTani HHHOBALMOHHYIO Ae(IEKTOPHYIO
cTpenbyaryio namy. Pacmonoxwmmy gedmekrop TpeyroasbHoi (opMmel Hax nemexoMm. Onpenenuin ONTHMANBHEIH YTol HaKIoHa
nedIeKTopa B TOPH30HTAIBHOM IIIOCKOCTH — 15-25 TpaycoB, a BRICOTA YCTAHOBKY CTPEIBIATOH JIabl Hal Jie3BHeM — B 1,5 pa3a
NpeBHIIIAeT TTyOuHY 00paOOTKM TOYBHI. BRIACHWIN, UTO 3aHASL YacTh Je(eKTopa, nMeromas 3y0ouaryro GopMy U H30THYTas
BHH3, I03BOJIIET M3MENBYATh MOYBY, (POPMIPYS METKOKOMKOBATYIO CTpYKTypy. [lokazanu, 4to mousa, mepeMentasch 1o Jeuekro-
DY, IpH CTOJIKHOBEHHH C M30THYTOH YacThI0 BO3BpAIaeTCs Ha TOBEPXHOCTh, 3aKPbIBas 1 BHIPABHIBAs 00Pa30BaBLIYOCS O0PO3Y.
TpeyrompHas (popMa CTOHKM MEXIy JTeMEXOM U Ie(IeKTopoM CYIIECTBEHHO CHIDKAET 3a0MBAaEMOCTH COITHUKOB PACTHTENbHBI-
MU ocTatkaMmu. (Boigoder) Jloka3am, 4T0 BRIPOBHEHHYIO OBEPXHOCTH MOYBBI ¢ MEIKOKOMKOBATOH CTPYKTYPOH BEPXHETO CIIOS
MO’KHO TIOJIYYUTb, HCTIONB3YS AE(IEKTOPHYIO CTPEIBIATYIO JaIy, 9T0 HCKITI0UaeT NpIMEHEeHHEe KaTkoB. [Ipi 3ToM yMeHbIIatoTes
MaTepHaNTOEMKOCTh KyJIBTHBATOPA, PACXO] TOIUTHBA, & IPOU3BOAUTENFHOCTD MOBBIMIAETCS Ha S0 IPOLICHTOB B PE3YNBTATEe YBEIU-
YEHHs] CKOPOCTH 00pabOTKH MOYBHI 10 18 KHIOMETpOB B yac.

KiroueBble cioBa: mpeamnoceBHas 00padoTKa MOUBEL, CONIHUK, CTpepIaTas ama, Je(IeKTop, KyIbTHBALMS MOYBE, YTOI KPo-
IICHHS, ITyOUHA 00pabOTKU MOYBBL.
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Abstract. When planting, most planters coulters enter the ground from the top. They meet hard clods of soil, jump, changing the
depth of planting seeds. Some seeds are thrown to the surface. As a result, the sowing germination, as well as yield, decreases.
(Research purpose) To develop an innovative soil-cultivating pointed paw, eliminating the rejection of soil and the formation of
unevenness of the surface, as well as increasing the productivity of the cultivator. (Materials and methods) The authors determined
the setting parameters of the developed deflector pointed paw with the involvement of mathematical device and taking into
account the requirements for the working bodies of soil-cultivating units. (Results and discussion) The authors developed an
innovative deflector pointed paw. A triangular deflector was placed over the ploughshare. They determined the optimal angle of
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deflector inclination in the horizontal plane-15-25 degrees, and the height of the installation of the pointed paw over the blade- in
1.5 times above the depth of soil cultivation. It was found that the rear part of the deflector, which has a serrated shape and curved
down, allows to grind the soil, forming a small-lumpy structure. It was shown that the soil, moving along the deflector, in collision
with the curved part returns to the surface, closing and leveling the formed furrow. The triangular shape of the rack between the
ploughshare and the deflector significantly reduces the clogging of coulters with plant residues. (Conclusions) The authors proved
that the leveled soil surface with a finely lumpy structure of the top layer can be obtained using a deflector pointed paw, which
eliminates the use of rollers. This reduces the material consumption of the cultivator, fuel consumption, and productivity increases
by 50 percent as a result of increasing the speed of soil cultivation to 18 kilometers per hour.

Keywords: paw, deflector, soil cultivation, angle of ploughshare dyeing, depth of soil processing.
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I MOBEPXHOCTHON 00pabOTKHU MOYBBI UCTIOIB3Y-

0T KyJIFTUBATOPBI, OCHAIIICHHBIC CTPEIbYATHIMHU

naramu ¢ yrioM kporierus 12-18° [1]. B mpouec-
ce paboTHI CTpenpuaTas jJamna OTOpackIBaeT MOYBY, PHIX-
JIUT €€, YaCTUYHO KpOoIUT KOMKH. [locne ctangapTHOU
CTpEeBYaTOH JIalbl OCTAETCS HEBBIPOBHEHHAS KPYITHO-
KOMKOBATast IOBEPXHOCTH IIOUBEL, CTETIEHB KPOIICHS HE
npesbimaet 40-45% [2]. [Tpu aTom 06pa3yrorcs 60po3a-
KU, TOBEPXHOCTH TIOYBHI HE BEIPOBHEHA.

[ToaTOMy B arperare ¢ KyJIbTHBaTOPOM CTaBAT KATKU
pasHbIx Moxu¢ukanuii. [lociae paboTsl KyIbTHBATOpA C
KaTKaM¥ IOBEPXHOCTH IOJISI OCTA€TCsl BRIPOBHEHHOM,
KOMKH TIOYBHI HE pa3pyIleHBI, a BIABICHBI B HIDKEIICKA-
muii cioil. Pacnonarasce cBepXy, OHU IOJACHIXAOT U NIPU-
00peTarT MOBHIIICHHYIO TBEPIOCTb.

BoIBIIMHCTBO HCTIONB3YEMBIX COIIHUKOB CESUIOK (JTHC-
KOBBIC, KIJICBHAHBIC, TIOJIO30BHIHBIC) BXOIST B ITOUBY
cBepxy. [lonanas Ha KOMKH OYBBI, OHU MOJICKAKUBAIOT,
W3MeEHsISI TIIyONHY 3alIeNKu ceMsH. VlHorma cemena mo-
NajaloT Ha MOBEPXHOCTh, CHUYKAETCS UX MOJIEBast BCXO-
JKECTh, @ 3HAUUT U ypoKaiiHOCTS [3, 4].

Heo0xoauMo ymyqmuTs KauecTBO MPEANOCEBHON 00-
paboTKM MOUBEL. DTO 00eCTIeunBalOT Ae(IEKTOPHI, ycTa-
HOBJICHHBIC HA KYJIFTHBATOPE HAJ CTPEIbUYATHIMH JIATIAMH.

Pabouas ckopoCcTh ABHIKEHHS KYJIBTHBATOPA IIPH pa-
60Te O CTaHTAPTHBIMH CTPEIBYATHIMU JIAllaMH HE TIpe-
BhIIIAeT 12 KM/49.

Ilens uccaenoBanus — pa3padboraTs HHHOBAIHOH-
HYIO MOYBOOOPA0ATHIBAIOIIYIO CTPEIBUATYIO JIAIy, HC-
KJIFOUAIOIYI0 OTOpachIBaHUE MOYBBL, (POPMUPYIOITY IO
BEIPOBHEHHYIO IIOBEPXHOCTD, a TAK)KE OBHIMIAIONTY IO
MIPOU3BOJUTEIBHOCTD KyJIbTUBaTOpa [5].

Matepuanabl 1 MeToAbl. ONpeaennIn yCTaHOBOY-
HBIE TApaMeTPhI A PICKTOPHOM CTPENBUATOMN JIAITHI C TIPH-
BJICUCHHEM MAaTEMaTHUIECKOTO anapara U yu4eToM Tpe-
OoBaHM, MPEABABIIEMBIX K pa0OYNM OpraHaM IMOYBO-
00pabaThIBAIOIINX arperaToB.

Pe3yabratsl u 06cy:kaeHne. Jledaekropuas crpeins-
yaTas namna (puc. I) BKIIO4YaeT CTOWKY, K KOTOPOH 3aKpe-
TIJIEH HUKHUM CTpeTbuaThIf ieMeX, UMEIOLUi yTroi Kpo-
mreHus o (puc. la).Han HuM yctaHoBiieH nediaekTop 3B BU-
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Jie pABHOCTOPOHHETO TpeyroiabHuka (puc. 1b). Konmenas
9acTh TPEYTOJbHUKA OTOTHYTa BHU3 U BBITIOJIHEHA 3y Oua-
TOH. PerynmupoBka ycTaHOBKH Ae(hIeKTOpa IO BHICOTE U
YOIy HAKJIOHA BBITIOJHSCSTCS C TIOMOIIBIO KperieHust. Kpom
TOT0, B HIKHEH YaCTH MEXy JIEMeXOM H Je(pIeKTOpoM
IPOQUIL CTOHKH UMeeT POPMY TPEYTOIBHUKA.

TexHoOrHYecKuii mporecc 00pabOTKH MOYBHI OCY-
HIECTBISET CIENY oMM 00pa3oM. CTpenbuaThIe JIAIBI C
OIPENeICHHBIM YTJIOM KPOIICHHUS [TOAOPACHIBAIOT TOYBY
BBEpX, U OHA ynapsercs o nediaexrop. Yacts sHEpruw,
MOJIy4EHHON MOYBOW, MJIET Ha yJapHOE BO3JEHUCTBUE, a
IpyTrasi — Ha IIepeMelleHNe TIOYBHI BIOIE Ae]IIeKTopa.
OroruyTas 3aiHss 4acTh Je(IEKTOpa FTaCUT CKOPOCTh
MEPEMEIIEHHSI TOTOKA MMOYBBI M HAIIPABJISAET €r0 BHU3.
[MouBa Bo3BpamIaeTcst Ha MOBEPXHOCTh, 3aICNbIBAsI 00pa-
30BaHHYIO CTPEIBYATOMH J1anoii 00po3/KY U BEIpaBHUBAS
MOBEPXHOCTE. 3y0UarTas 9acTb H3MENbYaeT OYBY, JOBO-
IS €€ 10 MEIKOKOMKOBATOM CTPYKTY PBIL.

BricoTa /1, ycTaHOBKY JiediekTOpa HaJl JIE3BUEM HIK-
HETO JIeMeXa KOPPEIHPYeT C BBICOTON 0TOpackiBaHus /
MOJIPe3aHHOM HMYKHUM JIEMEXOM IMOUBBL: /1, <1[6]:

[ = 71/2(1_'0 , M,

2g
rue V' — paboyasi CKOPOCTh KyJIbTHBATOpa, M/C;
f—x03pPULIEHT TPEHUS TOYBHI 110 TOBEPXHOCTH Jie-
Mexa.
Ipu V=9 xm/a (2,5 m/c) uf=0,4;
25 (1-04)
2-9,8

Yro0bI HCIIOIB30BATh PHEPTHUIO yaapa JUIs pa3pylie-
HUSI KOMKOB, BEICOTA YCTaHOBKH JIE(IICKTOpPA OT JIC3BUS
CTPENbYATOro JeMeXa He JoJbKHa mpeBbrmats 0,51, Cie-
JIOBATENBHO, /1,> 1,5k, Te hy— rmyOouna 06paboTkH Mmoy-
BbI, M. Hanpumep, npu riry6une 00paboTku /;=0,08 M
BBICOTa YCTaHOBKH nediexrtopa i, = 1,5h,=0,12 m.

Yrou HakJIOHA JeduiekTopa ff ToAOuparoT UCXOS U3
TPaHyJIOMETPUICCKHUX CBOHCTB U COCTOSTHUS MTOYBHI B
KOHKPETHBIX IOJIEBBIX YCIOBUSAX [7].

Juist pacueTa yriia HakJIoHa 3aTHEi OTOTHYTOH 9acTh
nedekTopa HeoO0X0AMMO COONIOICHUE YCIIOBHS CBOOOI-
HOT'O CXOJ1a IOYBBI C BHYTPEHHEH IIOBEPXHOCTH:

ey

0,2m.
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Puc. 1. [leprexmopnas cmpenvuamas nana:

a — 6uod cooxy; b — euo ceepxy

1 — cmoiika; 2 — cmpenvuamoiii 1emex; 3 — oegpnexmop; 4 — omo-
ZHymas uacme Oegnekmopa,; 5 — oepocamens,; o.— yeoi KpouleHs
Ha HUdICHell cmpenvyamoti iane; § — yeoi HaKaoHa degprexmopa;
hy, — 8blcoma ycmanosxku degrexmopa

Fig. 1. Deflector pointed paw:

a — side view; b — top view

1 — stand; 2 — pointed ploughshare; 3 — deflector; 4 — bent part
of the deflector; 5 — holder; a — angle of crumbling on the lower
pointed paw; B — angle of deflector inclination; h, — height of the
deflector

0<g
rze J — yroj oTruda KOHIIEBOM 4acTH, Tpa.;

@ — YToJI TP€HHS TIOYBHI O CTAJIBHYIO MOBEPXHOCTbD,
rpan.

[Ipu ¢ =22° npuaumaem 6<20°.

JnuHy OTOrHYTOH YacTH onpeaesieM UCXOs U3 pa-
BEHCTBA:

F\bsind = Fy,l,,
e F, — ycuinue Ha epeMenieH e MovBbI BB AediexTopa, H;

b — paccTosiHUE TIepEMEIIeHHU S TOYBHI MO 1e(ICKTO-
py HocIe CTOMKH, M;

F,,— cuna TpeHus HOUBBI 10 HOBEpXHOCTH AedaexTopa, H;

lo— U pUHA OTOTHYTOI KOHIIEBOI 4acTH Ae(IEKTOPa, M.

Otcrona:
F bsino
ly=—""—7
£y
Frp=fFy;
F bsiné ;
l(): n sin — bSll’l(S; (2)
F. f f

[Tpu 3nauenusx b = 0,05 m; f= 0,4; 0 = 20° onpene-
JIUM IIUPUHY OTOTHYTOM 4acTH:
~0,05-sin20°

0,4

IIprHuMaeM MUPUHY OTOrHYTOM KOHIIEBOM 4acTH
neduiekTopa paBHoOU 40-45 MM.

[Tockonbky mpu 00paboTKe mouBsl 10 80% KOMKOB
JIOTKHBI UMETH pasMep MeHee 20 MM [§], pazmep 3yObeB
KOHIIEBOW YaCTH IIPUHUMAaEM paBHBIM 20 MM.

TpeyronbHast popma CTOHKH 00ecrieunBaeT CHUXKe-
HUE 3aBUCAHUS Ha HEH PACTUTEIBHBIX OCTATKOB.

[Ipu paboTe cTOIKH MPSIMOYTOJIBHOTO CEUEHHU S CUITBI
cmeteHus Fe, o0ycioBieHHbIe TpEHNEM O TIOUBY | J1e(h-
JIEKTOP, ¢ OOKOBBIX CTOPOH CTOHKH OJUHAKOBEI, ITOJTO-
MY PacTUTEIBHOCTH 3aBHUCACT Ha Hel (puc. 2).

B cnydae TpeyroiasHOH (GOpPMBI CHITBI BO3ICHCTBHS HA

I, =0,0425Mm.

1 [}
v V

Puc. 2. Cxema 63aumooeticmeus pacmumeibHOCMu 6 3a6UCUMO-
cmu om Gpopmel CMOUKU:

a — npsamoyzonvHas; b — mpeyeonvras;

F. — cunvl cmewyenus pacmumensHoix 0cmamikog 600b CIMOUKU U
Odeghnexmopa, H

Fig. 2. The scheme of interaction of vegetation depending on the
rack shape:

a — rectangular; b — triangular;

F. — forces of displacement of plant residues along the rack and
deflector, H

pacTUTENbHBIC OCTATKHU ¢ OOKOBBIX CTOPOH CTOWKH F,|
F, paznuuatorcd. B pesynbrare, pacTUTEIBHOCTD OyJIeT
JIeT4e CXOANTH CO CTOMKHU W MEHBIIE 3a0MBaThH ee.

Kpome Toro, TpeyroyibHas cToiiKa B Ipolecce ABU-
JKEHUS pa3pe3aeT 4acTh PACTUTEIbHBIX OCTATKOB.

OHeprus oTOpackIBaHUS MOIPE3aHHOM MOUBHI W, (L1x)
pacxofyeTcs Ha SHEPTHUIO yaapa MouBsl o gedexrop W,
U Ha SHEPTHUIO, 3aTPAYEHHYI0 Ha NIEpEeMELIEHUE [TOYBBI
BJONb AeaexTopa W,,.

DHeprus yaapa paBHa:

W, = W, cosp, ©)
e f — yroil yCTaHOBKH Je(JICKTOpa K TOPU30HTAIBHOM
IUIOCKOCTH, TPa.

Omnpenenum 3HEpruto oTOpacsiBanus [9]:

- ’"; (1—1), [l @

TJIe m — Macca 0TOpachlBaeMOM MOYBHI, KT.
Maccy orOpackiBaeMoii OYBBI HAXOAMM I10 PopMyIie:
S. h
m=—2—-" Op, Ke, )
siny )
rae S, — oAb CTPEIBYATOTO JIEMeXa, M*;
p — 06beMHas Macca MOYBBI, KI/M;
¥ — TIOJIOBMHA YTJIa pacTBOpa JIe3BUH JieMexa, rpaj.
BerauciuM 31oT nokaszatens npu S, = 0,02 m%;
hy=0,08 m; p=1000 Kr/M; y=130°
0,02-0,08-1000
m= -
sin30

W,

= 3,2ke.

Orcroza:
2-2,5°

w, = 3’% -0,60 =6,0 Zorc.

DHeprus, 3aTpaueHHas Ha IepEeMEIeHHE TO4BbI BIOJb
neduexTopa, paBHa:

W= Wy W,

s yria yctanoBkH neduiekropa ff = 18°:

W, = Wy-cosp = 6,0-0,95 = 5,7 JIx;

CiieqoBaTeIbHO:
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W,=6,0—-5,7=0,3 JIx.

Taxkum 006pa3zoM, OobIIast YaCTh IHEPTUU UJET HA
yIapHOE BO3JCHCTBHE ITOYBHI O NE(IICKTOP.

BeiBogbl. Konctpyxkiust 1edieKTopHOM mo4B006-
pabaThIBarolIeH JTanbl MO3BOJISET JTOTIOJTHUTEIBHO HC-
MIOJTH30BATh YHEPTUIO OTOPACHIBAHHU S IOYBEI, BOSHUKAIO-
Y10 IPH IepEMEILIEHUH, 1JIsI yAapHOT'0 BO3/ICHCTBUS Ha
KOMKH U UX pa3pylIeHHUs.

Hcnonb3oBaHue peryaupyemMoro mo yriy HakjoHa U

MACHINERY FOR SOIL CULTIVATION

BEICOTE e(IIEKTOpa C OTOTHYTOH Ha yroi 20° KoHIeBOU
4acThio MUPHHOIT 40 MM 1 3yOuaToil KPOMKOH ¢ pa3me-
pamu 3y0beB 20 MM TIO3BOJISIET TIOBBICHTH CTEIIEHb KPO-
IICHU S TOYBKI TPU cKopocTH 16-18 km/4 B 2 paza (10 90%).
B pesynprare npuMeHeHHs 1eIICKTOPHOH IT0YBO00-
pabaThIBAIOIIEH JTaITbl TOTYYA0T BEIPOBHEHHY IO IOBEPX-
HOCTb IOYBBI C METKOKOMKOBON CTPYKTYpOI BEpXHET0
CJ104 IOYBBI, YTO UCKJIIOYAET UCIOJIb30BaHHUE KaTKOB.
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