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PaspabomaHa epebHesas ceanka, Ha Kaxcdol cekyuu Komopoll ycmaHOo8s€eHbI 1ana-COWHUK, paboyue opeaHsl
C NA0CKUMU OUCKaMU U Kamok-2pebHeobpazosamens. [TpumeHeHue epebHesoll cesAnKu no3eosnsaem o0HO8peMeHHO 8bl-
MosHUMb rpeodnocesHyr No020MOBKY o4Yssbl Moo oces, 8bices cemsaH, 06pa3osaHue Hao 8biCeAHHbIMU ceMeHamu by-
20PKa ro4esl, yriaomueHue by20pKa noYssl C mpex CMOPOH, 0 MAKHe OKOHYamesnbHoe hopMuposaHue 2pebHs noyssl
mpebyemMbix pazmepos U naomHocmu rno4Ysel 8 Hem. B cmamee paccmompeH npouecc hopmuposaHus epebHs mo4abl
paboyumu opeaHamu epebHesoll ceAanku, a Makie meopemuyecku 060CHOBAHA Cusa, mpebyemasn Ha nepemeweHue
epebHesoli cesnKku ¢ azpomexHuYecKu 3a0aHHOU cKopocmeto. B npoyecce meopemuyeckux ucciedosaHuli 8biseneHo,
Ymo npu 0suxceHuUU epebHesoli cessaKu Mo Moso Ha ee OrNopHO-NPUBoOHbIe Koseca delicmayem 00noaHUMesIbHAA 8ep-
MUKAAbHAA Ha2PY3Ka — 8€C Pambl, yCMAHOB/AEHHbIE HO pamMe ceMeHHble bYHKepbl U 8bicesarowjue annapamel, a Kaxoas
rocesHaA cekyus 8 npoyecce NpAMonuHeliHo20 08uxeHUA 2pebHesoll ceanku pabomaem 8 «ra1a8aUEM» percume.
CnedosamesnbHo, 8ec MocesHOU CEKUUU € yCmaHo8neHHbIMU Ha Heli pabovyumu opeaHAMU HA OMOPHO-NPUBOOHbIE KO-
neca epebHesoli ceAanku Cyu,ecmeeHHo20 8/UAHUA HE OKA3bI8aem, U UM MOXHO rpeHebpeys. Bec epaduns nocesHol
CeKyuU ¢ yCmaHoBAEHHbIM HO HemM KOMIaeKmom pabovux opaaHos delicmeyem HA OMOPHOe Koaeco nocesHoll cekyuu,
a pbixaeHuUe no4asl 1anoli-COWHUKOM U pabovyumu 0peaHAMU C NAO0CKUMU OucKamu npoucxooum 6e3 obopoma naacma.
JlonosnHumesnbHaA 8epMUKANbHAA HA2PY3KA, KOMOPAA c030aemcsa CHHamueM MPyHUHbI KamKa-2pebHeobpazosamerns,
pasHOMepHO pacnpedensemca Ha NPUKamMbl8aroWUe KoabUd U cghepudeckue OUcKU. Teopemuyeckue U3biCKAHUA npo-
yecca noceea rno sHepeocbepezaroweli mexHoan02UU M0380UAU YMOYHUMb, YMO Cusad, mpebyemas Ha nepemeuwjeHue
CeANKU C aepomexHuUYecKU 3a0aHHOU CKOpOCMblo, 3a8UCUM OM 8eca PaMbl CeAsKU U ee ceKyuli, 2nybuHbl mozpyreHus
8 no4sy pabo4ux op2aHoO8 CesAsnKU, 2e0MempuYecKUx Napamempos Kosnec, pabovux opeaHo8 U MaKie hU3UKO-MeXaHU-

YyecKux ceolicme noyseol.

BsegeHue

B HacTtoswee Bpemsa B Poccuitckon Pege-
pauMm MNPUMEHSIOT TEXHONOTrMM BO3ZAE/bIBaHUA
NPONALWHbIX KyAbTyp, KOTOpble OCHOBAHbl Ha CO-
KpaLLLeHUM YMCNa peannusyemMblX TEXHOOIMYECKNX
onepauui, 3ameHe OCHOBHOW 06pPabOTKM MOYBbI
NMOBEPXHOCTHOM, TEXHOJIOFUAX MPAMOro MnoceBsa,
MacwtabHoM npumMmeHeHUNU repbuumaos n Komou-
HUPOBAHHbIX CE/IbCKOXO3ANCTBEHHbIX opyaui [1, 2,
3,4,5,6,7,8,9].

M3 npaKTUYeCcKoro onbiTa M3BECTHO, YTO CO-
BpeMeHHble KOMBUHMPOBaAHHbIE OpPyAMA He B NOJI-
HOM Mepe obecneynBatoT peanmsaLmio BCEX arpo-
TEXHUYECKMX TpeboBaHWNM, KOTopble NPeabaABAAIOT
K rpebHeBOMY BO3Ae/bIBAHUIO MPOMALUHbIX Ky/b-
TYp, 0CO6EHHO Mo 3Heprocbeperaownm TEXHOSO-
TMAM.

3HauMTeNEeH BKNAA BeAyLMX yYeHbIX CTPaHbI
B pelleHne npobaembl s3Hepro- U pecypcocbepe-
eHusa npu rpebHeBOM BO3Z4e/bIBaHUM Mponall-
HbIX KYZIbTYP U B Pa3paboTKy TEXHUYECKMX CPEeACTB,
KoTopble obecrneynBatoT KauyecTBEHHOE BbINO/HE-

HMEe TEeXHONOrMYecKMx onepauuii, oHaKo B Teo-
pUX pacyeTa cuibl, Tpebyemol Ha nepemelleHune
rpebHeBOMN ceAnKM C arpoTexXHUYECKU BbIFOAHOM
CKOPOCTbHO, OCTAlOTCA BOMPOCHI, HE pelleHHble 40
HacToALlero BpemMeHu. Kpome Toro, He Bce M3BECT-
Hble TEOPETUYECKME U SKCNIEPUMEHTa/IbHbIE UCCe-
[O0BAHUA MOXHO NPUMEHUTL ANA rpebHeBow cesan-
KW C NIOCKMMW ANCKaMU.

Takum o6pasom, npobnema paspaboTKu
3Hepro- U pecypcocbeperatolleli besrepbuung-
HOM TEeXHOMOrMKM nocesBa MNPONALIHbIX KYAbTyp U
KOHKYPEHTHbIX TEXHUYECKUX CPeacTB, CMOCOBHbIX
33 OAMH MPOXOZ KayecTBEHHO BbIMOJAHUTL Mpes-
MOCeBHYIO KyNbTUBaLMIO, NOceB U GopmMUpoBaHme
rpebHel NnoyBbl, 06ecneyYnB BbICOKME TEXHUKO-3KO-
HOMWYECKME MNOKasaTenun, ABNSETCA aKTyasibHOM,
Ba*KHOW M 3HAYMMOM ANA Pa3BUTUA CTPaHbI.

O6beKTbl U MeToAbl UCCIef0BaHUIA

Ona npeanoceBHoi 06paboOTKM MOYBbI U
nmoceBa MNpPOMALUHbIX Ky/AbTyp MO npeasaraemon
aHeprocbeperatoulei TexHonornn [10] paspaboTa-
Ha rpebHeBas cesska [11] (puc. 1), KoTopas ogHoO-
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Puc. 1 —IpebHeBasn ceanka: a — Bua cboKy; 6 — BUA c3aam

BPEMEHHO BbIMO/IHAET PbIX/IEHNE BEPXHEro C/0A
MoyBbl, MOApPEe3aHue COPHAKOB, BbICEB CEMSAH U
dopmupoBaHMe Hag CTPOYKamM nocesa rpebHel
noysbl TPeOyeMbIX pasmMepoB M NAOTHOCTM MOYBbI.
Kaxpan cekuma cesnkM OCHaLLeHa Nanoi-CoWHU-
KOM, Mapoi pabouymx OpraHoB € MNAOCKUMU AMCKA-
MU U OOHUM KaTKOM-rpebHeobpasoBaTenem (puc.
2).

Pe3ynbrathl UcCne0BaHUMA

Mpw aBuXKEHUN rpebHEBON CEANKM MO MOS0
Ha ee OMOPHO-MPMBOAHbIE KOJleca AeNCTBYeT A0-
NONHUTENbHAA BepPTUKaNAbHAA Harpyska — BecC
paMbl, a TaK¥e YCTaHOBJIEHHble Ha pame CemeH-
Hble ByHKepbl U BbiceBatoWwMe annaparbl.

Cuna, H, Tpebyemas Ha nepemelleHune rpeb-
HEBOW CeAnKu,

Trc = TOl'lI( + Tr[c nr[c > (1)

rae T —cuna, Tpebyemas Ha nepemelueHue
OMOPHO-NPUBOAHBIX Konec ceankun, H; T — cuna,
Tpebyemas Ha nepemelyeHve cekumn, H; n — Ko-
JINYECTBO CEeKLMM, LWT.

Cuny, Tpebyemyto Ha nepemelleHne onop-
HO-MPUBOAHbIX KOJIEC CEANIKU, MOXKHO onpenennTb
no amnupuyeckon dopmyne [12]:
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rae n, - — KOJIMYECTBO OMOPHO-MPUBOAHbIX
Konec, WT.; G, — BEC ONOPHO-NPUBOAHbIX KOAEC,
H; Gp — Bec pamel, H; b — wupuHa ogHoro onop-
HO-NpuBOAHOrO Koneca, m; D — AnameTp ogHoro
OMOpPHO-NPUBOAHOIO KONeca, M.
Karkpaa cekums cesnku npu npsamosnHen-
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HOM AOBMUXXeHUU paboTaeT B «niasa-
OWEM» PEXUME U KONUpYeT penbed
nosepxHoct nons. CneposaTenbHo,
BEC CEeKUMW C YCTAaHOBNEHHbIMU Ha
Hel paboyMmm opraHamm Ha onop-
HO-NpMBOAHbIE Kosneca rpebHeBoW
CeANKM 3HAYUTENIbHOMO B/IMSAHUA He
OKa3bIBaEeT, U UM MOXKHO NpeHebpeyb,
TaK Kak BecC rpaguasn, a TakKe CMOH-
TUPOBaHHbIE Ha HEM /lana-CoOWHUK U
£Ba pabouunx opraHa c NJOCKMMM AuC-
KaMuK OeNCTBYIOT Ha OMOPHOE KoAeco
cekumu. Kpome TOro, nana-cowHmK u
cTpenbyaTble nanbl pabounx opraHoB
C MNOCKUMM AUCKAMM PbIXAAT NOYBY
6e3 obopoTa nnacra. OTb6pacbiBaHMe
noyBsbl C 060POTOM Ha BbICEsHHbIE Ce-
MEHa OCYLLECTBAAT NIOCKME OUCKM.
CnepoBaTenibHO, CMNa Ha NepemelLe-
HWMEe O4HOW CeKLMMN rpebHeBOI Ceanku
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rae T, — cuna, Tpebyemas Ha
nepemelleHne  OMOpPHOro
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Puc. 2 — CeKuusna rpebHeBol ceanku: a — sud cboky; 6 — sud
Koneca ceepxy; 1—napannenoepammHelli MexaHusm; 2 —epsadusns; 3 —onop-

cekumu, H; f — KoapdULMEHT conpo- HOE Koneco; 4 — nana-cowHuk; 5, 6 — pabo4ue op2aHsl ¢ Npaseim u
cn
TUBNEHUA MEPEMELLEHUIO CEKUMuW; /1€8bIM MAOCKUMU OUCKaMU; 7 — KamoK-2pebHeobpazoeamerns; 8, 9,

I

Ha Hem pabounmm opraHamu, H; k-
yAEeNbHOE CONPOTMBAEHME NOYBLI NPU
KynbTusaumn, H/m% h  — rnybuHa norpyxeHus B
MOYBY /1anbl-COWHWUKA, M; b — WKUPKUHA Nanbl-Co-
WHWKA, M; 11— KONMYECTBO CTPe/bYaThIX nan, WT.;
h_— rnybuHa norpyxeHua B no4ysy CTpe/byaTom
nanbl, m; brp — WMPKMHA CTPe/IbY4aTON /anbl, M; €
— K03OOUUMEHT NPONOPLNOHANBHOCTU, KOTOPbIN
Y4YMTbIBAaET CONPOTUBAEHWE NOYBbLI NpK ee oTbpa-
cbiBaHmu, (H'c?/m*); 1, — KOJIMYECTBO M/IOCKNX AUC-
KOB y paboumnx opraHos, wrt.; F/, /./— nnowaap no-
nepe4yHoro ceyeHma 6opo3akun, obpasyemasn Kax-
ObIM MJIOCKMM AMCKOM Mpu obpa3oBaHMM Byropka
nousbl, M*; T __— cuna, Tpebyemas Ha nepemelye-
HWe KaTKa-rpebHeobpasosatens, H.

Cuna, Tpebyeman Ha nepemelLeHMe Koneca
cexkumu,

. (4)
rae G, —Bec ONOpPHOro Koseca cekumum, H; b
— WMPKMHa OMOPHOTO Koneca cekuun, m; D_ — ana-

G , ~ BEC rpAAMAA C yCTaHOB/I@HHbIMM 10 - depmcamenu

METP OMOPHOrO KoJileca CeKLMM, M.

Mnowaab nomnepeyHoro ceyeHma 6o0po3sapl,
M2, KOTOPYIO 06pasyeT KaxKablii NAOCKUIA AUCK NpuU
dopmMmmnpoBaHUM OyropKa MoOYBbI MPWU yr/ie aTaku

I
11’ onpegenatoT no popmyne [13]:
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(5)
Cuna, H, Tpebyemas Ha nepemelleHune Kat-
Ka-rpebHeobpasoBartens [14, 15, 16, 17],
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Moactasme BbipaxkeHua (4), (5) un (6) B BbI-
paxeHue (3), onpegenum cunay, HeobxoaMmyto Ha
nepemelLeHe OQHOW CEKLMM CEANKMN:
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Takum obpasom, Ha cuny, Tpebyemyto Ha ne-
pemeLlleHne CeANKN C HEOBXOAMMOWM CKOPOCTbIO V.,
B/IMAIOT BEC PaMbl Gp n ee cekumi Grp, rnybuHa no-
rPy>KEHWUA Nan-CoWHUKOB h v cTpenbyatbix nan h.
B MOYBY, reOMeTpUYEeCKne pasmepbl Konec b, b_,
b _,D,, reomeTpmqecme pa3mepbl pabounx opra-
HOB b , b T, i~ a,., &, aTakke GU3MNKO-me-
xaqueCKme csomnctea nousbl: q, f_, k ,€_, VY@,

BbiBog,

dopmyna (7) no3BoNAET BbIABUTb COOTHOLLE-
HUA MeXay reoMeTpU4eckMmm pasmepamm pabo-
Yynx opraHoB, rybuHoM 06paboTKM NouBbl U Tpe-
6yemoli CKOPOCTbIO ABUKEHUA TPEOHEBON CEAKMN.
MpWY M3BECTHbIX KOHCTPYKTUBHbIX MapameTpax U
dOU3MKO-MEXAHMYECKMX CBOMCTBAxX MOYB PA3HOrO
TUMA MOXKHO OnpeaennTb cuny, Tpebyemyto Ha ne-
pemeLlLeHMe rpebHeBOM CEANKM, YTO AAET BOSMOMK-
HOCTb ONTMMM3MPOBATb COCTAB MALUIMHHO-TPAKTOP-
HOro arperata, a B UTOre y/ay4lWwnTb €ro TEXHUKO-
3KOHOMMYECKME MOKasaTenu.
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THEORETICAL JUSTIFICATION OF THE FORCE REQUIRED FOR THE MOVEMENT OF THE RIDGE-SEEDER

2Zykin E.S., Kurdyumov V.I., Smirnov A.S.
FSBEI HE Ulyanovsk SAU
432017, Ulyanovsk, Novyy Venets Boulevard, 1; tel .: 8 (8422) 55-95-95;
e-mail: evg-zykin@yandex.ru

Key words: energy saving, energy, technology, soil, crop production, cultivation

We devised a ridge seeder, each section of which has a shovel colter, working tools with flat discs and a ridge-roller. The application of a ridge seeder
allows simultaneous pre-sowing soil preparation, seeding, formation of soil hillock over the seeds, compaction of the hillock from three sides, and also final
formation of the soil ridge of the required size and density. The article deals with the formation of the soil ridge with the working tools of the ridge seeder,
the force required to move the ridge seeder at the agrotechnical speed is also theoretically justified. It was revealed in the course of theoretical studies that
when the ridge seeder is moving along the field, additional vertical load acts upon its supporting and driving wheels which is the weight of the frame, the seed
hoppers and sowing units installed on the frame, each seed section works in a “floating “Mode in the process of linear movement of the seeder. Consequently,
the weight of the seed section with the working elements mounted on it does not have a significant effect on the supporting and driving wheels of the ridge
seeder and can be neglected. The weight of the seeding section beam with a set of working elements mounted on it acts on the support wheel of the seeding
section, and soil loosening with the shovel colter and the working tools with flat discs comes without seam turning. Additional vertical load, which is created
by compression of the ridge - roller spring, is evenly distributed over the packing rings and spherical disks. Theoretical studies of the sowing process using
energy-saving technology made it possible to specify that the force required to move the seeder at an agronomically given rate depends on the weight of the
seeder frame and its sections, the depth of immersion of the working tools in the soil, the geometric parameters of the wheels, the working elements and also
the physical and mechanical soil properties.
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