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Annomayun. Cost — Tennono0nBas CeIbCKOXO3IHCTBEHHASI KYJIBTypa C IIEPHOJIOM BereTa-
uuu 6onee 100 queil. Kak 1 MHOTME qpyTHe KyJabTypbl, COSl HE PacTET Ha MEpeyBIaKHEHHBIX T10-
yBax. B ycioBusix nepeyBinaxHeHUsI M HEOCTATKA TETIa PEKOMEHIYETCSI UCTIONIb30BaTh BO3/IEIIbI-
BaHHE Ha rpsgax. PopMHUpOBaHUE TIPS MPOUCXOIUT B TIEPHUOJ BECEHHHX IOJIEBBIX paboT mepen
noceBoM. [IpeanmaraeM KOHCTPYKIHIO TPpsiiooOpa3oBarTelis COCTOSIIYIO U3 Jal-OKyYHHUKOB, (op-
MUPYIOIIUX OOpO3/IbI; KaTKOB, BBIMOIHSIOMIMX BBIPABHUBAIOIIE-IIPUKATHIBAIOIIEE JACWCTBUE HA
BCEH MOBEPXHOCTH TPSI/IbI; @ TAKXKe TMOKUX TUIACTHH M3 PE3MHOTKAHEBOM JICHTHI, pa3MEIEHHbBIX
Ha WIMHAPUYECKON TTOBEPXHOCTH KaTKa. Hanmnune ruOKuxX miacTuH yBeTUYMBACT MSTHO KOHTAK-
Ta C MOYBOM, YMEHBIIACT JIABICHUE U COMPOTUBIICHUE KauE€HUIO, CMATYaeT yaapHble Harpy3Ku U
MIO3BOJISIET TIOBBICUTH paboure CKOPOCTH, a TAKXKE BIABIMBACT WM pa3pyIlaeT IBIOUCThIE CTPYK-

TYpBI.
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A ridge formation machine for soybean cultivation
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Abstract. Soybean is a thermophilic agricultural crop with a growing season of more than
100 days. Like many other crops, soybeans do not grow on waterlogged soils. In conditions of
waterlogging and lack of heat, it is recommended to use cultivation on ridges. The formation of
ridges occurs during the spring field work before sowing. We offer a design of a ridge-forming
device consisting of paws-spud forming furrows; rollers performing a leveling and rolling action
on the entire surface of the ridge; as well as flexible plates made of rubber-fabric tape placed on the
cylindrical surface of the roller. The presence of flexible plates increases the contact spot with the
soil, reduces pressure and rolling resistance, softens shock loads and allows increasing operating
speeds, as well as pushes or destroys lumpy structures.
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BBenenne. B cBs3u ¢ Tem, 4TO B IO-
CIIEJHUE TOABl BO3HHMKAIOT YACTHIE IEPEyB-
JIQ)KHEHUA 110YB U3-3a MPOJOJDKUTEIBHBIX U
IIPOJIMBHBIX IOk HEOoO0XOAMMO BHEIpe-
HUE HOBBIX TEXHOJIOTMH BO3JIEJbIBAHUS OJI-
HOM 13 Benymux KysubTyp JlansHero Boctoka
1 AMypckoii 0061acTu — COH.

OnnuMm U3 HamboJiee pacnupocTpaHEH-
HBIX CIIOCOOOB pa3MEIIeHUsI CEeMSH BCEX
3€pHOBBIX CEIbCKOXO03SUCTBEHHBIX KYJIBTYD
AMypckoii 00JacT SIBISIETCSl pa3MeEIleHUE
o riagkomy npoduiro mons. Cos — Kylib-
Typa C MPOJOKUTEIIbHBIM MEPUOJOM Bere-
tauuu. [loceB conm Ha pOBHYIO MOBEPXHOCTH
PEKOMEHTyeTCs JJ1sl TOYB HOPMaJIbHOM BJIaX-
HOCTH WJIM HEJIOCTATOYHOTO yBIaxHeHus |1,
2]. CpenHecrienblie cOpTa COM UMEIOT MEPUOJ
Bererauuu 100-110 aneit. ns ycnemHoro
CO3pEBaHUs CEMEHa TaKUX KYJIbTYp LIE€JIECO-
o0pa3HO pa3melaTh Ha BO3BBINIEHHOCTU. B
YCIOBUSIX MEPEyBIAXHEHUsI U HEJ0CTaTKa
TeIjia PeKOMEHAYETCS MCHOJb30BaTh BO3/e-
TBIBaHKUE OOJIBIITMHCTBA CENbCKOXO3SIMCTBEH-
HBIX KYJIBTYp Ha TpeOHSX U rpsaax (puc. 1).

ILlenv pabomwt — npednoricums noueo-
oopabamolearowuil azpezam-2paoooopaso-
eamens 015 6030€/1bI6AHUA COU HA Nepeys-
JAHCHEHHBIX NOYBAX.

YciaoBusI 1 MeTOAbLI HMCCJIECIOBAHMIA.
['pebHeBoOli cmoco0 MPUMEHSIOT B 30HAX
MOBBILIEHHOTO yBIaxkHeHUs. Ha Beprmuax
rpebHell ceMeHa pacmoiaraioT mpu U30bITKe
BJIard U HEJOCTaTKe Temia [2, 3].

['psinpr obecnieunBaroT OoJIee yCTOMUN-
BBl BOJHO-BO3JYLIHBIM U TEIJIOBOW pEXKU-
Mbl. OHU MeITIEHHEe YeM IPeOHU MPOCKIXAIOT
U YBJIIQKHSAIOTCSI, MEIJIEHHEE MPOrPEeBaIOTCA
u octhiBatoT. [Ipu HeocTaTKe BJIaru Ha rps-
JOBBIX CHUCTeMax O0oJyiee BBICOKas CTEIEHb
BJIAro3aJiep>KaHusi, YeM Ha TpeOHsIX, a Mpu
M30BITKE BJIArM — MEHbINIAsE OMACHOCTh J10XK-
JIEBOTO CMBIBa (BOAHOM SpO3UN).

Hapesky rpsa npoBoasT BECHOMU, cpa3y
nociie 00pabOTKK MOYBHI TUCKOBBEIMHU OOpO-
Hamu 3a 3—7 nHei no nocesa. [Ipu nuckosa-
HUU TPOUCXOAUT TEPEMEIINBAHUE IOYBHI,
3a/leJIKa PACTUTENbHBIX OCTATKOB U JIOBEJE-
HUE J10 MEJIKOKOMKOBATOM CTPYKTYpHI, a I0-
cie GopMUpPOBaHUs TPsijl IOYBA JydIlle mpo-
rpeBaertcs [4].

AKTyallbHOM 3amadeil siasieTcs ¢op-
MHPOBAHUE TPsAJl, KOTJ1a IPOUCXOINUT CMeENIe-
HUE YaCTH MOYBBI U3 0OPO3/bl U YIIJIOTHEHUE
OOKOBBIX U BEpXHEH MOBEPXHOCTHU TPsi C O~
HOBPEMEHHBIM pa30MBaHUEM KOMbEB.

LA

CBEpXY — IMIAJKUI; 1O IIEHTPY — IPEOHEBOM; CHU3Y — I'PsIZIOBOM
Pucynok 1 — IIpo¢guiab NoBepXHOCTH 1O0JISA NIPH BO3AEJIbIBAHHU COU

116 LanbHesocmoyHbIl agpapHbIl eecmHuk. 2022. Tom 16. Ne 3



HayuHoe obecneyeHue AlK

05.20.01 — lNpouyecchbl u MawuHbl agpOUHXEHePHbIX cucmem

Pabounm opranom, Qopmupyrommm
TSy, SIBISETCS JIana-OKyYHHK, OT Tapame-
TPOB KOTOPO¥ 3aBUCHT NEpBOHAYAIBbHAS (Op-
Ma Ooposnabl [S]. B mponecce mampHEHHX
TEXHOJIOTUYECKUX MTPOIIECCOB U BO3ICHCTBHS
(haKTOPOB OKPYIKAIOMIEH CPEIBI MPOUCXOINUT
n3meHeHue Gopmsl rpsiabl. COOTBETCTBEHHO,
HEOO0XO0IUMO TIPEANPUHSITE MEPHI TT0 o0ectie-
YCHHIO COXpaHEeHHs (POPMEBI ¢ YIETOM (PHU3H-
KO-MEXaHNYECKUX CBONCTB IIOYBEI.

Jns aToM uenu npemsiaraeTcs KaTok
rpebHeoOpa3oBarens CIOXKHON (HOPMEI, TMO-
3BOJISIIOILIUI MTPUKATHIBATH BEPXHIOIO U OOKO-
BYIO IIOBEPXHOCTH Ipsfbl (puc. 2).

Jlambl OKyYHUKOB ISl 0OOpaOOTKH CThI-
KOBBIX MEXKIYPSAIUI 11e1ecoo0pa3Ho mpuMe-
HATH 0€3 HapyKHBIX KPBUILEB, YTO MO3BOJIS-
€T HaIpaBJsITh arperaT 1no copMUPOBAHHOM
nonry6oposne [6].

Ha pucynke 2 nokasan mpoiiecc oopa-
3oBanHus Tps. [Ipu aToM o o6paboTaHHOMY
Y4acTKy TMOJsl JBUXKYTCS YCTaHOBJICHHBIE
Ha OoAMHAKOBOM pacctossHuu 110 cm narsl,
dbopMupyromue 00po3ay, riIyOuHa KOTOPOM
MOXET peryimpoBatbes oT 15 10 25 cm. 3a
JlariaMH pacrioyioKeH KaTOK CIIOKHOH (op-
MBI, COCTOSIIUM M3 IIecTn cekiui. Kaxxmas
CEKIIUsI MMEET CJIOKHYIO TaHTEJICOO0pa3HYIo

1} pﬁdaoﬁp/c;meama-wb

dopmy. LleHTpanbHas 4acTh CEKIIMU KaTKa —
IWINHAP U TPUKATBIBAHUS MTOBEPXHOCTH
Tpsiibl, OOKOBBIE TPaHH — KOHYCOOOpa3HEIE,
JUTS IPUKATBIBAHUS KPA&B TPSIL.

[TockobKy YacTh OYBHI IO AEHCTBU-
€M Janbl OKyYHHKa CMEINAeTCs Ha MOBEpX-
HOCTB TPSBI, TO 3a7ada KaTKa PaBHOMEPHO
pacrpenenuTh 3Ty MOYBY M NPUAATh GopMmy.
JIBIkeHue KaTka MPOUCXOIUT OT COMPUKOC-
HOBEHHUSI C TIOYBOW, MOATOMY YacTOTa €ro
BpAILLIEHHUs 3aBUCUT OT CKOPOCTHU JIBUKECHUS
TpakTopa. s jydiiero mporecca NpHKa-
TBIBAHUS MpearaeM yCTaHOBUTH JOIOJIHU-
TEJIBHO 10 IUJIMHIPUYECKON YacTH MOBEPX-
HOCTH KaTKa YIUIOTHSIOLIUE IUIACTHHBI U3
PE3UHOTKAaHEBOH JIEHTHI (pHC. 3).

JIBu>keHHe KaTka MPOUCXOIUT ¢ 0Opa-
30BaHUEM KOJIEH, TIPU 3TOM TaKkKe MPOUCXO-
JIAT BCTpeYa ¢ KOMbsMH MOYBHI (puc. 4). [Tpu
BCTpeue KOMOK JOJKEH pa3pyliaTbes WU
BJIaBJIMBAThCS, @ HE MPOTACKUBATHCS BIEPES,
o0pa3ys MOYBEHHBIN BaJIMK. XapaKTep 3TOTO
B3aMMOJICIICTBUS 3aBUCUT OT Pa3MepoB KO-
MBEB U pa3Mepa KaTka.

MaxkcumanbHbIi pajuyc KombeB (I ),

KOTOpBI OyleT pa3pyliaThCsl WM BJABIHU-
BaThcs 0€3 MPOTACKUBAHMS ONpPENENseTcs 1o

dopmyne (1) [7]:

boposda

Pucynok 2 — Cxema (popmMupoBaHusi rpsii Ip¥ NOMOIIH I'Psig000pa3oBaTeis
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Touga

Kamox

TTracmunb

o

Pucynok 3 — Cxema npukaTbiBaomero pado4ero opraia ¢ ritOKMMH IJIACTHHAMH

a) ¢ TUIACTUHOM; 0) 0e3 MIacTHHBI
PucyHok 4 — YroJ 1elicTBUSI CHJIbI HA KOM IOYBbI NPHU ABHKEHUH KaTKAa

_ R(1 — cosa)
Tevmax =~ 00 ca)
rae R — panmyc katka;
0. — yroil JENCTBHs CUIIbI JABIICHHS Ha
KOMOK.

)

B mpouecce nBHKEHHUS MIIACTUHBI CO3-
JTAI0T yAApHOE BO3JIEHCTBHE HA IOBEPXHOCTH
Tpsibl, pa3pylias WIN BAABIMBAs KOMKH I10-
YBBl U YBEJIMYUBAIOT IUIOLIAJb IATHA KOH-
TaKTa.

MakcumanbHblii paguyc KOMKOB IIPU
KOTOPBIX MPOWCXOJUT JBIKEHUE KaTka 0e3
o0Opa3oBaHUs BallMKa C THOKOW IIACTUHOM
cocrasisgeT 10,6 cM, O€3 IIIIaCTHHEL — 6,5 CM.

[Ipu nBMKEHUM TITACTUHA, OTTHOASCH U
BBITIOJIHSAS Y/IAPHOE JIBH>)KEHUE O TIOUBY, KPO-
M€ BO3JICWCTBUSI HA CTPYKTYpPY IIOYBBI, YBe-
JINYMBACT MATHO KOHTAKTa KaTKa C MOYBOMH,
YTO YMEHBIIAET JIaBJICHUE U CONTPOTUBIICHUE
KaueHUI0. BBITOTHEHHbIE U3 PE3UHOTKAHE-
BOI JICHTHI IUIAHKU CITy’KaT 000/I0OM Ui Me-
TAJJIMYECKON IMOBEPXHOCTHU KaTKa U, B CBOIO
ouepeib, CMIATYAKOT YIapHbIE HAIPY3KH U T10-
3BOJISIFOT TTOBBICUTH pabOUne CKOPOCTH.

Ha pucyHke 5 mpeacraBiieH MallvH-
HO-TPAKTOPHBIA arperaT, COCTOSIIUN U3
TpakTOpa BTOPOTO TATOBOTO Kijacca U Tps-
noobpasoBarens. YBEIUYUTh (PYHKIHOHAb-
HOCTh MalIMHBI MOKHO 32 CYET YCTaHOBKH
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Pucynok 5 — I'psinoodpa3zoBareib

JIOTIOJTHUTENbHBIX OYHKEpOB ISl BHECEHUS
MUHEPAJIBbHBIX y100pEHUII.

PaboTa MammHBI TPOUCXOAMT CIEIY-
I0IIMM 00pa3oM. YCTaHOBIICHHBIE BIIEPEIH
Janbl OKyuyHUKa (GopMUPYIOT O00OpO3bI, Kak
BUJIHO U3 PUCYHKOB 2, 5. KosnuecTBo 00po3/
paBHO cemH. [lo kpasiM MamIMHBI, KaK ObLIO
CKa3aHO paHee, YCTaHOBIICHBI Jambl Oe3 Jie-
BOTO U [IPABOT'0 Kpbljla COOTBETCTBEHHO. [Ipn
IPOXOJIe arperara 1o ciexy B IoiyOoposae
MPOUCXOTUT €€ OKOHYATeNbHOE (OPMHPO-
BaHHUE, YTO TAKKE CIY’)KUT OPUEHTHPOM ISt
JIBMDKEHUS] MAIIIMHHO-TPAKTOPHOTO arperara.

YcTaHOBIIEHHBIE HA MalIMHE OYHKEPHI
JUIT MUHEPAJbHBIX YIAOOPEHHI TO3BOJISIOT
MIPU TIOMOIITH TYKOITPOBOJIOB HATIPABIIATH Ma-
TepUal B JIBa psizia MO MIUPUHE KaXKIOU Tpsi-
1l [IpuKaThIBarOIUe MUIHHAPUICCKUE dJIC-
MEHTHI TaHTene00pa3Hol (PopMbI ¢ THOKUMH
TUTACTUHAMU (POPMUPYIOT YIUIOTHEHHYIO BbI-
POBHEHHYIO TOBEPXHOCTH TPSIJIBI.

I'psimpr  Xopoimo mporpeBarOTCss Ha
COJIHIIC, COXPAHSIOT TMOYBEHHYIO BJAary BO
BpeMs TI0CE€Ba, UMEIOT MEJIKOKOMKOBATYIO
CTPYKTYPY, HE pa3pymaloTcsi OT MPUPOTHBIX
M TEXHOJOTHYECKHUX BO3JIeHCcTBUM. BCcé 3TO B
1eJIoM obecreynBaeT OJIaronpusiTHbIE yCIo-
BUSI JIJIs1 POCTA U Pa3BUTHS PACTEHUM COU.

PesyabTarhl ucciaenopanmii. OcHOB-
Has 3a/a4a IPUKATHIBAIOIIMX MAaIlIUH — CO-
31aTh ONTHMAJIbHBIC YCIOBUS I POCTa H
pa3BUTHS OyIyLIUX PAaCTEHUN ONTHUMAaIbHOU
IJIOTHOCTH.

HccnenoBanue IJIOTHOCTU IOYBHI O€3
MPUKATBIBAHUSI, TIOCIIEC MIPUKATHIBAHUS TJIA]I-
KHUM KaTKOM U KaTKOM C THOKMMHU ILJIACTHHA-
MU TPOBOIMIINCH HA TTTyOHHE 5 cM ¢ pabouu-
MU ckopocTsmu 1,5 u 2,5 m/c.

AHanu3upysi TOJIy4eHHble Tpaduku
(puc. 6, 7), MO)KHO OTMETHUTD, YTO MJIOTHOCTh
MOYBBl Ha TIyOWHE 5 CM TNpU JBUKEHUU
arperara ¢ KaTkoMm 0e3 TJIaHOK U C THOKHUMHU
IJIaHKaMHM pa3iudHa Ha CKopocTtu 2,5 m/c.
Torpa kak HaJM4yue IUIAHOK Ha KaTKe MpH
JIBIDKEHUHU arperaTta Ha ckopoctu 1,5 m/c Ha
YIUIOTHEHHE NTOYBBI HE OKa3bIBAET 3aMETHOTO
BJIUSIHUSL B YCJIOBHSIX NPOBEJICHHUS KCIEpH-
MEHTa. JTO CBSA3aHO C TEM, YTO MPU MEHbIIEH
CKOPOCTH JIBHKEHUS TMOKWE TUIAaHKH yaaps-
FOT C MEHBUIEN CUIION O TOBEPXHOCTH ITOYBBI
U TOJY4YeHHOE YAapHOE BO3JEHCTBHE KOM-
MIEHCUPYETCS IPYTUMH (paKkTopamu.

Kpome TOro, ycraHoBiieHO, 4TO IIpH
YBEJIIMYEHUU CKOPOCTH JIBWXKCHMS arperara
YBEJIIMYMBAETCS TNIOTHOCTH MTOBEPXHOCTHOTO
ciosi. [Ipu aToM Gojiee CUIIbHOE YIUIOTHSIO-
11ee BO3/ICHCTBHE POUCXOIUT 3a CUET ynapa
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Homep omneita

CHHWUI 1IBET — IUIOTHOCTH MMOYBHI Oe3 npukateiBanus rpsibl (1,07 r/em?)
OpaH)XEBbIil [[BET — IUIOTHOCTD TOYBBI TOCJIE MPOXoaa KaTka 0e3 mianok (1,24 r/cm?)
Cepblii IIBET — IUIOTHOCTH MTOYBHI MTOCJIE MPOX0a KaTka ¢ rankamu (1,26 r/cm?)

Pucynok 7 — YnjioTHeHHe NO4YBbI HA TJIyOMHE 5 cM
NPHU CKOPOCTH IBUKeHHS arperara 2,5 m/c

0 TOYBY TMOKMMH TJIaHKaMu. Tak Ha CKOpo-
ctv 1,5 M/c mmotHOCTH cocTasuna 1,20 r/cm’,
a Ha ckopoctH 2,5 M/c — 1,26 r/em’.

3akiaouenue. B pesynbrate mnpose-
NEHHBIX HUCCIIEJOBAHUM YCTAHOBIIEHO, 4YTO
aghghexmuenas paboma epsdoobpazosame-
JISl ¢ YCMAHOBNIeHHLIMU HA YUTUHOPUYECKOU
yacmu Kamka 2UOKUMU niacmuHamu oyoem
8LINOJIHAMbCA HA pabouell ckopocms 2,5 m/c.
Paboma na cxopocmu eviwie 3 m/c ne noseo-

UM NIAAHKAM KAmKa 6bINOJHAMb YOapHble
08UICEHUSL O NOYBY C HEODXOOUMBIM YCUTIUEM.

Ilonyuennvie 3naueHus yniomuaOuie2o
6030eticmaus O1a2onpusmusl 0Jis1 npogede-
HUs Cledylowux mexHOI02U4ecKux onepa-
yuti (nocesa). Ho neobxooumo yuumseieamo,
umo co epemeHem NIOMHOCMb NOU8bl OyOem
ecmecmeeHHbIM 00paA30M NOBbILUAMBCA U 00~
cmuenem 3uauenuu 1,4—1,5 a/cm’.
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