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MOCEB B YCJIOBUSX NOBBIIIEHHOHA BJIAYKHOCTH IOYBbI

SEEDING UNDER CONDITIONS OF INCREASED SOIL HUMIDITY

CoBpeMEHHBIE OTEYECTBCHHBIE M 3apyOeKHBIC MAITMHOCTPOUTENH MPEAIAraloT pa3indHbIe
MO/JIETIM TIOCEBHBIX MAIIHMH, B TOM WJIM HHOW CTENEHH OTBEYAIOIINX TpeOoBaHUIM K ToceBy. OaHaKo
y MpeaiaraéMbIX MOCEBHBIX MAIIMH PabOTOCMOCOOHOCTh B YCIOBHUSX IMOBBIIICHHOW BIAKHOCTH
MOYBHI OYEHb HHU3Kasl, BCIEJICTBUE 3aJIUNAHUs pabOYMX MOBEPXHOCTEH MUCKOB BIIAXKHOW MOYBOM,
9TO HE TO3BOJISIET MPOBOJUTH MMOCEBHBIC PAOOTHI B JyYIlIME arpOTEXHUYECKUE CPOKH, OCOOCHHO B
YCIIOBUSX JOKUIMBOM BecHbl. Kak mokaszasl aHamu3 COCTOSIHHS CESUIOYHBIX arperatoB, B psizie
XO3SICTB JTMCKHU BBICEBAIOIINX COIIHUKOB HACTOIBKO HM3HOIICHBI, YTO WX JUAMETP COCTaBIISET
Bcero 29-30 cM U gaxke MeHblIE, IPU 3aBOJACKOM Bbiycke 35 cM. Ilpu Takom nuamerpe JUCKOB
CesIka TI0 CBOMM TEXHUYECKHM BO3MOXKHOCTSIM HE MOJKET 3aJIe/IblBaTh CEMEHA Ha 3aJIaHHYIO
riyouny. Bce 3TO mpUBOIUT K CHHXKEHUIO TOJIEBOM BCXOXKECTH CEMSH, U3PEKEHHOCTH MOCEBOB,
WJIH, 9YTOOBI HE JOIMYCTHTh JTOTO0, K IMEPEPacXoly JOPOTOCTOSIIETO CeMEHHOTo MaTepuana. [loce
Ha MaJlbIX CKOPOCTSIX M HEBO3MOXXHOCTH CESTh BO BJIAXKHYIO MOYBY WJIM IOCJE BBIMABIIUX JAXKe
HEOOJBIIMX OCAIKOB CHCPKHBACT TEMITbI IMOCCBHOW KAMITAHWW W 3aTPYAHSCT MPOBEICHUE 3TOTO
BaXHOTO arpOHOMHYECKOI0 MpUEMa B ONTHUMAIbHBIE CPOKH, YTO TaKXKe OTPHUIATETILHO BIIMAET Ha
MIPOYKTHBHOCTh TOCEBOB. [IpoBeneHne o0s3aTenbHONM MPEIIOCCBHONW KYJIBTHBAIMH MPH ITOCEBE
JIBYXJAUCKOBBIMU COLIHMKAaMHU TpeOyeT MpeABapuUTEIbHOW OTBAaJbHOM BCHAIIKH, YTO 3aTPYAHSET
BHEJPCHHUE IMOYBO3AIIUTHBIX, BIAro- W JSHEProcOEperarmmx TEXHOJIOTUNA BO3JICIBIBAHUS
CEJIbCKOXO03SCTBEHHBIX KYIbTYp. B cTaThe MpUBOAATCS pe3yibTaThl UCCIEIOBAHUM, TOCBSIIICHHbIC
BOMPOCaM TOBBIIIEHHUST paboTOCIIOCOOHOCTH 00p037000pa3yIOMMX pPadOYNX OPTraHOB ITOCEBHBIX
MAaIIWH JJI YCIOBUN MOBBIIIEHHON BIAYXKHOCTH U 3aCOPEHHOCTHU MOXHUBHBIMU OCTaTKaMH MouB. B
CTaTbe TPHUBOMATCS PE3yJAbTaThl HCCIICOBAHHM, IOCBSIICHHBIE BOMPOCAM  IOBBIMICHUS
paboTtocmnocoOHOCTH  GOPO31000pa3yOMIUX pabOYUX OPraHOB MOCEBHBIX MAIIUH 7S YCIOBHMA
MOBBINICHHOW BJIAJKHOCTH W 3aCOPEHHOCTH TIOKHUBHBIMH ~OCTaTkamu T0o4yB. [lomydeHbl
aHAJIMTUYECKUE 3aBUCUMOCTH TIpeIIaraeMoil TEXHOIOTHH (POPMUPOBAHUS OOPO3JIKH JJIsI CEMSH.

Modern domestic and foreign machine-builders offer various models of sewing machines
that, to one degree or another, meet the requirements for sowing. However, the proposed sewing
machines, the working capacity in conditions of high soil moisture is very low, due to sticking of
the working surfaces of the disks with moist soil, which does not allow sowing in the best
agronomic terms, especially in rainy spring. As the analysis of the condition of the seeder units
showed, in a number of farms the discs of the sowing coulters are so worn out that their diameter is
only 29-30 cm and even less, with a factory production of 35 cm. depth. All this leads to a decrease
of seeds germination in field, sparse crops, or, in order to prevent this, to cost overrun of expensive
seed material. Sowing at low speeds and the inability to sow in moist soil or after even small
rainfall has hindered the pace of the sowing campaign and makes it difficult to carry out this
important agronomic technique in optimal terms, which also negatively affects the productivity of
crops. Obligatory pre-sowing cultivation which complicates the introduction of soil-protective,
moisture- and energy-saving technologies for cultivating crops when sowing with double-disc
coulters requires preliminary dump plowing. The article presents the results of studies devoted to
the issues of increasing the efficiency of furrow-forming working bodies of sewing machines for
conditions of high humidity and contamination with crop residues of soils. The article presents the
results of investigations devoted to the issues of increasing the efficiency of furrow-forming
working bodies of sewing machines for conditions of high humidity and contamination with crop



residues of soils. The analytical dependencies of the proposed technology are obtained for the
formation of grooves for seeds.

KaiwueBsbie ciioBa: mouysa, I1CK, COIHKUK, 00po3/a.
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BBenenue. YBenuueHrue 00ObEMOB IMPOU3BOACTBA 3€PHA SBIIAETCS OCHOBHOM
3aJ1ayeil CeabCKOX03UCTBEHHOTO MMPOU3BOJICTBA.

Kak mnoka3plBaloT pe3yibTaTbl HCCIEIOBAaHUM, OOJIBIIMHCTBO 3€PHOBBIX
CEsUIOK, BBIITYCKAEMBIX B HACTOSIIEE BPEMsI M UMEIOIIMXCSI B HATMYUU B XO3SICTBAX,
000py10BaHbl, ABYXAUCKOBBIMU COIIHUKaMU. Vcrnonbp30BaHNE TaKMX COLIHUKOB JIJIS
MOCEBa CEMSTH 3€pHOBBIX KOJOCOBBIX KYJIbTYpP B MepHOJ (PEeBpaIbCKUX U MAPTOBCKHUX
«OKOH», KOT/Ia MOBEPXHOCTh MOJsI OBICTPO MPOTPEBaeTCs C 00pa30BaHHEM CYXOTO
CJIOSl Ha DIIyOMHY 10 TpeX CAaHTHUMETPOB, a HW)KHHUE CJIOM /0 IJIyOMHBI BOCEMb
CaHTUMETPOB UMEET BIAXHOCTH 28...30%, pabourie NOBEPXHOCTH AUCKOB COITHUKOB
3€PHOBBIX CESUIOK 3QJIMINAOT BIAXKHOM NOYBOM. UTO NPUBOAWUT K HAPYLICHHIO
KoH(urypamuu O0po3/bl, HAPYIICHUIO arpOTEXHUYECKUX TPeOOBaHUN K Kad4eCTBY
MOCEBa, YBEJIMUEHUIO TSATOBOTO COMPOTHBIICHUS MOCEBHOTO arperara. B pesymnbTare,
cessika TepseT padoTOCIMOCOOHOCTh. J0 HACTOSIIEro BPEMEHH pEIIeHHE DTOM
po0JIeMbl OCTaeTCsl aKTyanbHOU [1].

Lenp Hamelt pabOTHI 3aKII0YAETCS B COBEPIICHCTBOBAHUYU TEXHOJIOTMH 11OCEBA
CEeMSIH 3€PHOBBIX KYJIbTYp B YCIIOBUSIX IOBBIIIEHHON BJIAXXHOCTH M TEXHUYECKHX
CPEICTB, IJIsl OCYIIECTBJICHHSI STOTO BHAa paboT. s pemieHus TMOCTaBICHHON
3a/layd HaAMU TpeajaraeTcsi HOBas KOHCTPYKIHsS O0po3moobpasyromero padouyero
opraHa s CesJKH, MPUCIHOCOOJEHHOW K paboTe B YCJIOBHUSX [MOBBIIIEHHON
BJIQYKHOCTH MOYBHKI (puc.1.) anis cesiku [2].

MetonoJsiorust mnpoBeaenusi pador. Hoeiii 6oposmooOpa3zyromuii pabounii

opraH — comHuK (mareHT P® Ne 2511237), mo3BoisieT 10CTUYb MOCTABICHHOM 1LI€JIU
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Omaromaps TOMy, 4YTO JBa OOpPO34000pa3yrOMIMX JMCKA, YCTAHOBJICHHBIX
napajuieJIbHO HAINpaBJIEHUIO JBUKEHUS arperata U BBINIOJHEHbI B BUJE JUCKOBBIX
HOXXEH C PEeXYIIMMH KPOMKaMH, MO 00€ CTOPOHBI KOTOPBIX OOJITaMU KpEMsTCs
060po3a000pasyolye HAaKIagKd W3 TOJUMEPHOTO MaTepuaja, O0JaJaloIero
ruipoOOHBIMUA CBOMCTBAMU, YTO MPEMATCTBYET HAJIUIAHUIO BIKHOW MOYBHI Ha
pabouune MoBEepXHOCTH 00P031000pa3yIONIUX JUCKOB.

Xoa ucciaenoBanusi. Ha pucynke 1. m3oOpakeHa cesiika C IpeajaraeMbIM
YCTPOMCTBOM JJIsi TOCEBAa CEMSH 3€PHOBBIX KYJIbTYp — OOWIMHA BUI U pas3pe3
MOJICPHU3UPOBAHHOIO YCTPOMCTBA ISl TOCEBA CEMSIH 3€pHOBBIX KYJIBTYpP B pa3pese.
C HapyXHOH CTOpPOHBI JUCKOBOro HOXa | (pa3pe3) MmpuKperieHa CTynuua 3 u
KpbIIKA 4, BHYTPH KOTOPOW HAXOJUTCS IAPUKOBBIA MOJAIIUIIHUK 5. Bo BHyTpeHHEM
KOJIbIIE IIAPUKOBOIO MOAIIMITHUKA 5 3alpeccOBaH CTepKeHb OonTa 6. Mexay auc-
KOBBIM HOKOM 1 1 OOKOBBIM KPYTJIBIM BBICTYIIOM 7 KOpITyca 8 HaXOAUTCSI PE3UHOBBIN
KoJIbIeBOM yruioTHUTENDb 9. Kopmyc 8 umeet cBepxy rpedbenn 10 B mepenHeit dyactu,
y KOTOpOro ecTh THe3710 11 jy1st kperienus nmoBojika 12 (paspes), a 3aaHel - pactpyO
13, Kk KOTOpOMY HPHUCOEIUHSIETCA CeMANPOoBOA 14, a K HUKHEW YacTu MPUKPEIIEHA
JeTMTeNIbHAs BOpOHKa 15. BHeApeHWE COUIHUKOB B IOYBY OCYLIECTBIISIETCA O]
HQXMMOM CHUPAIBbHBIX TPYXKUH 16, HageThIX Ha IITaHrd 17, HUKHUE KOHIIbI
KOTOPBIX OMHPAIOTCS HAa TMOBOJAKHU 12, a BEpXHUE COCAMHEHBI IMIAPHUPHO C BUIKAMHU
noabema 18.

[Tpennaraemasi KOHCTPYKLUs 00p0371000pa3yrolIero yCTPONUCTBA MO3BOJISET
dbopmupoBaTh OOpPO3AKK ISl CEMSH C YIUIOTHEHHBIM JHOM M CTEHKaMU 4TO
BBI3BIBAET MOJTOK BJIATM THUTATEIbHBIX BEHIECTB K CEMEHAM, 4TO, B CBOIO OUepe/lb,
CIOCOOCTBYET YNYUIIEHHUIO YCIOBUH UX TMpopacTaHus. YIJIOTHEHHE CTEHOK
O0pO3bl HE MO3BOJIIET IOYBE OCHINATHCS U 3aKPbIBATH JHO OOPO3/bI 10 YKIAJAKU B
HEro CeMsiH. 3aKpbITUE CEMSIH CBEpPXY PBIXJIOM MOYBON MPEMATCTBYET UCIAPECHUIO
BJIaT M BMECTE€ C TE€M OOECIeYMBaeT MPHUTOK BO3JIyXa K CEMEHaM, 4YTO TaKkKe

6J'IaFOHpI/IHTHO CKa3bIBACTCA Ha UX MMPOpPaCTaHUN U )laaneﬁmeM Pa3BUTHHU BCXOOAOB.



Bbopo3noobpasyromiee
YCTPOMCTBO (pazpes)
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Pucynok 1- MoaepHu3upoBaHHas CEsUIKA.

1 — AuckoBbBIN HOX, 2 — O60po3mooOpasyrolas HakiIagka, 3 — cTynuna, 4 — Kpblka, 5 —
MOAIIUITHUK, 6 — 60aT, 7 — OOKOBOW BBICTYM, 8 — KOPIYC, 9 — PE3WHOBBIN YINIOTHUTENb, 10 —
rpedenb, 11 — rae3no, 12 — moBonok, 13 — pactpy0, 14 — cemsanpoBon, 15 - nenurenbHas BOPOHKA,
16 — npyxwuHna, 17 — mranra, 18 - Bunka nogbsema, 15 — neaurenbHas BOPOHKA.

BripakeHue st onpeaeneHusi COMPOTUBICHHUST 00PO31000pa3yIomero aucka

KaueHUIO MOKHO 3aIlMCaTh B CIAEAYIOIEM BHUJIC:
P=q'V, (1)

rie q — KOI(DPUIMEHT MPOMOPIMOHAIILHOCTH, pPaBHBI Harpy3ke Ha
00p03/1000pa3yIONTNN JTUCK;

V — 00beM MOoUBBI, BHITECHSIEMBIN O0P03/1000pa3yIOLIUM TUCKOM.

JIist mosydeHusi 3aBHCHUMOCTH, OIPEAEISIONICH COMPOTUBICHHE KaYEHUIO
060p03/1000pa3yroIEro AUCKA, HEOOXOUMO ONPEAETUThL 00bEM MOUBBI, BHITECHEHHOMN
00p03/1000pa3yOIMMH TUCKAMHU, U TTOJICTABUTh €ro B BhIpakeHue (1).

OO0beM TMOYBBI, BBITCCHCHHBI JTUCKOM, MOXET OBITh ONPEACICH IO

BBIPAXKEHUIO:
3 2
y=2%" p )
3
nJIn
3 2
p-% B r3 Bq. 3)

rae B — tonmuaa 60po31000pa3yronieit HakIaaKu, M;



I — panyC HaKJIAAKHU, M.
WU

P:aWBDw
3-4

, (4)

rae D — nuametp 00po31000pa3yroniero ucka, M.

PesyabTrarbl ucciaeanoBaHus. BaxHOW 3amayeld UCCIENOBAHUS  SIBIISIETCS
dbopmupoBanre O0PO3J0K JJISI CEMSH C YIDIOTHEHHBIM JTHOM M CTCHKAaMU TMOCEBHOU
CEKIIMEH, a TaKKe OMpeIesIeHHe CONMPOTHBIICHHS JBIKCHUIO 00p031000pa3yIonero
nucka. BBegeM ero B IMOJYyYEHHOE BBIPAKEHHE W OCBOOOJMMCS OT HEM3BECTHOM

BCJIIMYMHBI O, BBIPA3KWB €€ B 3aBUCHMOCTH OT COIIPOTUBJICHUS:

o 9P°.BD’q
4.G°

)

N3 BeIpaxkeHud (5) MOJy4YUM 3aBHCUMOCTb JJIsi ONPEAENICHUS COMPOTUBIICHUS

KaueHHUI0 00p037000pa3yIoliero Jucka:

4G
9BD’q

(6)

B cootBercTBUM ¢ puUCYHKOM 2, yaenbHas paborta L, mpousBoaumas mnpu

CXXaTHUH ITOYBbI 60p03z[006pa3y}omI/IM JUCKOM, BHCAPAIOININMCA Ha FHY6I/IHy ho,

n+l
hO
9
n+l

ho ho
L={pdh= [qh'dh=q (7)
0 0

rae q — KodpPUIUEHT MPOoroPIMOHATLHOCTH;
p — yaensHoe naiaenne H/m’.

[TpuHKMMas, 4TO TATOBOE yCWiHe P, paBHOE CONPOTHUBICHUIO MEpPEKAThIBAHUS
00p0371000pa3yOIIETo MCKa, MPWIOKEHO K IEHTPY OKPYKHOCTH 0007a IHCKa U
3aBHCHT OT JIaBJICHUS Ha MOYBY B BEPTUKAILHOM HANpaBJICHUH, MOKHO IIPHHSTH, YTO
paboTa Ha myTH S OyJeT paBHa [2]:

PS=SBL (8)



Pucynox 2- Cxema cuii, IEMCTBYIOIIMX HA OOPO371000pa3yIOITHil THUCK.

B dactHoM cnyudae, ecnu n=1, kak npussuim ['panByane u B.I1. I'opsukun [4],

MOJTyYUM:
Pt ©)
a mpu ycioBuu: n=1/2
P 2‘137”3/2, (10)

st ynoberBa BenuuuHy h, 1 3ameHuM 3HaueHreM Harpy3ku G. U3 pucynka 2

BHJIHO, YTO:
Ichosa = —Idex =G,
0 0
[IpuHuMas BO BHUMaHKE BbIpakeHUE (4), MOTyUnM:
ho
G =—[Bgh'dx, (11)
0

Tak kak WHTErpHpOBaHWE HYKHO BECTH B TMpeaenax TIIyOMHBI Xoja
00p03/1000pa3yroNIEero ycTporucTBa, TO dX MOXXHO BBIPA3UTh B 3aBHCUMOCTH OT h.
Bocnonb3yemcs ycimoBreM, 4To MIPOU3BEACHUS OTPE3KOB Mepecekaronuxcs xopa AB
u EC paBubI Mmexny co0oii. Toraa nomyuum:

xt = [D_(ho - h)] (ho - h)-
Tak Kak BeJIMYnHA (ho—h)2 JIOBOJIBHO MaJjia, MOJKHO CUMTATh, UTO
x> = D(h, —h),
2xdx = —Ddh,



Ddh  Ddh
2x  2D(h, —h)

[ToacTarmisis momydenHoe 3HaueHre dx B Beipaxenue (11), umeem:

dx =—

G- ij hd’“h (12)

. 2
C yuéToM BBEICHHOTO JJIsi HHTETPUPOBaHUS 3HaUeHUA: hy-h=t" momyunm:

dh
2

dt =

VYpauenue (12) ¢ yd€ToM npeaenoB MHTErPUPOBAHUS TPUMET BU/L:
G- Bq\/_j ) _ gD j (g o). (13)

[Ipumensit  OuHoM HploTOHA I BBIYMCIICHUS  BEIHMYUHBI (h0 —12)’,
OrpaHI/I‘-II/IMCH HCpBBIMI/I ABYMsI HJICHaMHU, T.C. 6YI[6M cyuTaTth, 4YTO
(hy =)' = by —nh 7',
TOT aa

Jio

nhnfltB m
G = Bg\D I(hg’ —nh(;"lt2)it = Bg\D L
0

ht—

_ (1 _ ngqJBh;’ S (4

0
Tak  kak  OoposmooOpasyromuii  auck  oOpasyer  OOpoO3aKy MO

CBEXKe0OpabOoTaHHOMY TOJIIO MPHU N=1, TO:
2 3
G= ng\/Dhg, (15)

[Ipu paGoTe B TKENBIX YCIOBUAX MPU HAIMYMU TMOXHUBHBIX OCTaTKOB U

MOYBEHHBIX KOMKOB IpU N=1/2, mosy4um:
Gz%qu/Bho, (16)

Onpenenum u3 ypaBHeHut (15) u (16) rmyOunHy Xoma 60p0o31000pa3yroIiero

mucka h, mpu n=1:

2

3¢ P | 9G°
hy = Y e 1
’ (23(1\/5} \4B%qD 17




3
gBh? qB( 3G ) G*

p=22% _9° =0.863| ——, 18

2 2 (25@\/5] \ qBD° (18)
npu n=1/2
6G

h, = , 19

* 5Bg\D (19)

3
2qBh, 2 ’
p="1 °=2qB( 0G ] —0.88— ¢ (20)
3 3 \589VD gB\D*

BriBoa. Ha ocHOBaHMM NMpUBEAEHHBIX 3aBUCUMOCTEN OMNPEIEIICHbI OCHOBHBIC
KOHCTPYKTUBHBIC MapaMeTpbl 00P031000pa3yIONIEro YCTPOMUCTBA TOCEBHOM MaITUHBI
1 DHEPreTUYECKUE TTOKa3aTeIu paboThl TOCEBHOTO arperata ¢ MOJSpHU3UPOBAHHBIMU
00p037000pa3yOIIMMI  pabOUYUMHU OpraHaMH, aJalNTHUPOBAHHBIMU IS YCIIOBUN

MOBBIIIICHHON BJIQYKHOCTHU MOYBBI
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