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AHHOTALMA

O6ocHoBaHMe. CyliecTBylOLan CUTyaUMA B MUPOBOM CEIbCKOXO3ANCTBEHHOM MPOV3BOACTBE, Bbi3BaHHAA YBENNYMBAIO-
wmMmcA notpebneHneM NpoayKLIMM pacTeHMeBOACTBA W MMBOTHOBOACTBA, TpebyeT ee NpaKTUUECKOW peanu3auum, Kotopas
AOCTUraeTcA, B NepByl o4epeb, MCMNONb30BaHUEM KauecTBEHHOro 060pyaoBaHMUA 41A NPOM3BOACTBA U €ro NOCTOAHHBIM
COBEpLLUEHCTBOBaHMEM W peHoBauumen. B cBA3u ¢ 3tuM, npu obpaboTke nouBbl HEOHXOAMMO MPUMEHEHWE KayecTBEHHbIX
noysoobpabaTbiBaloLLMX arperaToB, KOTOPble B CBOEN paboTe YaCTUYHO MM MOMHOCTHIO YBENMYMBAKT MPOU3BOANTENb-
HOCTb 1 CHUMKAIOT 3Hepro3arparbl.

Lienb paboTbl — MexaHM3aumA npoLecca 1 NoBbllLeHNe KayecTBa 06paboTKM NouBbI pa3paboTaHHbIM YCOBEPLLIEHCTBOBAH-
HbIM No4YB0O06PabaTbIBAKLLMM OPYAMEM.

Marepuanbl u MeToabl. BoinonHeHWe nocTaBneHHbIX 3afja4 HACTOALLEro UccnefoBaHuA U obecneyenne TpebyeMoro Ka-
yecTBa 06paboTKM NOYBLI OCYLLLECTBAAETCA BHECEHWEM M3MEHEHUI B paboumne opraHbl AVUCKO-YM3enbHOM BOpOHbI Npu ee
paboTe Ha pasHbIX CKOPOCTAX B OMbITHOM M0J1e MyTeM PerynuMpoBKM Yriia aTaku [UCKOB U 3aMepoB COOTBETCTBYHLLMX MO-
KasaTenen TeXHUYECKWX XapaKTepucTuK arperata. 06paboTka TeopeTMYecKMX faHHbIX NPOM3BOAMNACk C UCMONb30BaHNEM
nporpammsl «Microsoft Excel-2007» nakeTa npuknagHeix nporpamm Microsoft Office.

Pesynbratbl. ConoctaBnAn faHHble, MoAyYeHHble NPU HabMOAEHUM 3@ BHELUHUM COCTOAHMEM MOYBbI U CPaBHMBaAA ee
nocne perysMpoBKX Yria ataku OWCKOB, MOMHO CAeNaTb BbIBOA, YTO MpefnaraeMoe TeXHUYecKoe CpefcTBo obecneun-
BaeT NyyLlyio 06paboTKy NoYBbI, KOrAa AMCKKU HaXOAATCA NoA HaknoHoM 15 u 30 rpagycos. Ha aToM ypoBHe perynvpoBku
Mbl HabniofaeM, uTo noysa obpabaTbiBaeTcA Ka4eCTBEHHO C [OCTAaTOYHO XOPOLLMM 060pPOTOM MnacTa.

3aknioueHne. AHanu3vpya npuBefeHHble AaHHble, Mbl HabniofgaeM, 4YTO 3Ha4YeHWA, COOTBETCTBYHLUME MapameTpam
NPOU3BOAWUTENBHOCTM W YAENbHOr0 COMPOTMBNEHMA, HAYMHAIOT U3MeHATb TeHAeHumio. Hanbonblumii pacxopn Tonnuea
Hab/loaeTca Npu ycTaHoBKe 6M10Ka AUCKOB Ha 45°.

Knroueasie cnosa: aHanus mexHonoeul; 0CHOBHAA 06pabomKa; 3epHoBbIe KybMypbl; Ka4ecmao 0bpabomku; ducKosbIl 6/10K;
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Field testing of a disk-chisel harrow

Boris F. Tarasenko, Eric Khav'yarimana, Viktor A. Drobot, Sergey G. Rudnev

Kuban State Agrarian University named after L.T. Trubilin, Krasnodar, Russian Federation

ABSTRACT

BACKGROUND: The present state of the global agricultural industry caused by growing consumption of crop and livestock
products demands its practical solution that can be achieved, first of all, using high-quality equipment for production and its
constant improvement and renovation. Regarding this, using high-quality tillage units which partially or completely improve
productiveness and reduce energy consumption during their operation becomes necessary.

AIMS: Process mechanization and improvement of quality of soil cultivating with the developed refined tillage tool.
METHODS: Accomplishment of the given research tasks and ensuring the demaned quality of soil cultivating are done
with making changes in working bodies of a disk-chisel harrow at its operation at various velocities on the experimental
field by means of adjustment of disk attack angle and measurement of corresponding performance indicators of the unit.
Processing of the theoretical data was performed with the Microsoft Excel 2007 software of the Microsoft Office software
package.

RESULTS: With the comparison of the data obtained at observing the soil external state before and after disk attack angle
adjustment, it may be concluded that the proposed technical equipment gives better soil cultivating with the disk attack angles
of 15° and 30°. At this adjustment level it can be observed that soil is cultivated properly with a pretty good overturning.
CONCLUSIONS: With the analysis of the given data, it is found that the tendency of values of productiveness and specific
resistance indicators begin to change. The larges fuel consumption is observed at disk module adjustment to 45°.

Keywords: technology analysis; main processing; cereal crops; quality of processing; disk module; chisel module; depth
of processing; attack angle.
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TEOPVIA, KOHCTPYMPOBAHUE, VICTTBITAHIMA

BBEOEHWUE

B HacTosALLee BpeMA Npu BbipaLlLyMBaHUM CENbCKOX03AMN-
CTBEHHBIX KyNbTyp B LIESIOM, W 3epHOBbIX KynbTyp B YacT-
HocTH, TpebyeTcs, YTobbI NoYBa bbina XopoLwo 06paboTaHa
InA obneryeHus pocta 3Tux pacteHun [1]. Ytobel obpaboTka
bblna KauecTBEHHOM, UCMoMb3yeMoe 060pyaoBaHMe [OMK-
HO BbITb XOpoLo npucriocobneHo anaA atoro [2]. Mo3atomy,
onepaumu no obpaboTKe MOYBbI AOMHKHBI COOTBETCTBOBATh
arpoTexHoNornyeckMM TpeboBaHMAM NpU BO3AENbIBaHUM
pacteHun [3].

B cnyyae 3epHOBbIX KynbTyp HEOOXOAMMO Y4WTbl-
BaTb rnybuHy 06paboTKM M Yron aTaku OMCKOBOrO 6J10Ka,

(S}

23
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Puc. 1. Cxema arperara: | — pama npogonbHas; 2 — paMa guc-
KOBOro Mopaynsa; 3 —AWCK cPepuyeckuit; 4 —CToiKa WHAMBM-
JyanbHas; 5 — pblyar; 6 — nnaHKa; 8 — pamMa YM3enbHOro Mofy-
ns; 9 — nana-rny6okopbixnuTtenb; 10 —Hox 6okoBoW; 11 — banka
HUMKHAS; T4 — ocb; 16 —[OMKpAT BUHTOBOM; 17 — 6asnka BepxHAs;
23 — KpenneHue.

Fig. 1. The unit's layout: 7 — a longitudinal frame, 2 — a disk
module frame; 3 — a spherical disk; 4 — an individual strut;
5 — a lever; 6 — a rack; 8 — a chisel module frame; 9 — a deep
tiller; 70 — a lateral knife; 77 — a lower beam; 74 — an axle; 16 —
a screw-jack; 17 — an upper beam; 23 — a mounting.

Tom 90, N2 3, 2023

TpaHTODbI 1 CENbXO3MalLUMHBbI

MOCKOMbKY MMEHHO 3T NapaMeTpbl 0Ka3bIBaOT peLualoLLee
BMIMAHME Ha Ka4ecTBO OCHOBHOM 06paboTKM MoYBbl.

LLEJTb UCCNEOOBAHUN

Llenbto nccnenoBaHmA ABNAKTCA MexaHM3aLUmA npoLecca
1 NOBbLILLEHNE KayecTBa 06paboTKM NoYBbLI pa3paboTaHHbIM
YCOBEPLLEHCTBOBAHHLIM M04YB006PabaTLIBAIOLLMM OpyAMEM.
[1ns BbINOSIHEHWA NOCTaBMIEHHOM LieNM NOCTaBNEHbI Che-
AyloLme 3adaum:
1. TpomsBecTu KpaTK1i aHanKU3 COCTOAHUA NPUEMOB U Cy-
LLIECTBYIOLLIMX TEXHUYECKUX CpefCcTB 06paboTKu noyBbl.
2. TpeanouTb yHMBEpCanbHYI0 KOHCTPYKLUMIO arperarta [4]
MEXaHU3MPOBaHHbIX NPOLIECCOB [NIA CHUMKEHUA TPYLO-
3aTpaT Ha perynvpoBKK, pacluMpeHusa ¢yHKLMOHanNb-
HbIX BO3MOMHOCTEN M MOBbILUEHWA Ka4yecTBa 00paboTKu
MoyBbl.

METOAbl U CPE[ICTBA

[nA pelueHna nocTaBnieHHbIX Bbille 3afady bbino pas-
paboTaHo KOMOWHMpOBaHHOe no4BoobpabaTbiBaloLLEe
opyouve, npegHa3HayeHHoe AnA KoMOWMHMPOBaHHOM 06-
paboTKM MouBbI, KaK OUCKaMW, Tak W C MOMOLUbI0 nan-
rNy6oKOpbIXUTENEN C HOKOBLIMM HOMAMMU, YCTaHOB/EHHbI-
MW Ha rnybuHy obpaboTkm (puc. 1).

Mpu npoBefeHMM paboT Ha OMbITHOM none, pacnosno-
eHHoM B KpacHoapmelckoM pavioHe KpacHogapckoro
Kpas, bbina ocyllecTBeHa OCHOBHaA 06paboTka nouBbl
LVCKO-4M3esibHOM 6OPOHOM, M3roTOBNEHHOM COMMIacHO yKa-
3aHHON CXEMb.

OnbITbl NPOBOAMMCH MPY CKOPOCTAX ABUMKEHMA arpera-
1a 6,2; 6,5; 6,7 1 6,8 KM/u, 4TO COOTBETCTBYET YrIy Perynu-
POBKM AMCKOBbIX paboumx opraHoB [5].

Ha puc. 2 n 3 npepactaBneHa npefnaraemMas AMCKO-
umM3enbHad boOpoHa BO BPeMA MCMbITAHUA B MPULENHOM
BapuaHTe.

Puc. 2. [Incko-umn3enbHan H0poHa BO BPEMA UCTIbITAHWIA.
Fig. 2. The disk-chisel harrow at the testing.
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Puc. 3. [ncko-um3senbHan 6opoHa npu paboTe ¢ pasHbIMM YriiaMy aTaku OUCKOB: a) — 45°%; b) — 30°%; ¢) — 15°%; d) — 5°.
Fig. 3. The disk-chisel harrow at operation with various disk attack angles: a — 45°; b - 30°% ¢ — 15%; d - 5°.

Puc. 4. BHeluHui B NoYBbl, 06paboTaHHOM NOA Pa3HbIMM YriiaMM aTaku QWCKOB: @) Yron ataku 5°; b) yron ataku 15° ¢) yron ataku
30°; d) yron aTaku 45°.
Fig. 4. Appearance of the soil cultivated with various disk attack angles: a) the attack angle 5°; b) the attack angle 15°; c) the attack

angle 30°; d) the attack angle 45°.
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Puc. 5. MokasaHusa cucteMbl [noHace Ha TpakTope John Deere: a) yron ataku 5°%; b) yron ataku 15°%; c) yron ataku 30°;
d) yron atakm 45°.
Fig. 5. The GLONASS data at the John Deere tractor: a — the attack angle of 5°; b — the attack angle of 15°; ¢ — the attack

angle of 30°; d — the attack angle of 45°.
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Pabouve opraHbl pacnonaranuch B fBa 610Ka, pasMe-
LLLEHHbIX 0UH 32 OpYrvM.

B nepBbi 610K — AMCKOBBIA — 6ObIMM BHECEHbI pas-
JINYHbIE PErysMpOBKM Yrna aTaku. [ucku pacnonaranuchb
nog yrnamu ataku: 5, 15, 30 n 45 rpagycoB C yrioM HaknoHa
19,5 rpapyca.

Bropo# 610K — Un3enbHBIN, B KOTOPbIV BXOLAT Nanbl Fy-
BOKOpLIXIUTENA, 3aKpenyeHHble Ha paboyeit rnybutHe 15 cm.

[nA Kaporo M3MEHeHUs yrna ataku pesynbTathl 06-
paboTKM MOKa3bIBAIOT, YTO Ka4ecTBO 06paboTaHHOM NOYBbI
0T/IMYaeTCA OT YPOBHA K YpoBHIO [6]. 3T0 Habniogaetcs
Ha M306paKeHWAX, CAeNnaHHbIX BO BPEMA CEpUM 3JKcre-
PUMeHTOB (puc. 4).

Kpome Toro, 6bina cobpaHa MHpopMaLus, NonyYeHHas
B pe3ynbTaTe peryiMpoBKM Yrna ataku OUCKOB. 3Ta WH-
dopMauma KacaeTcs, B TOM 4YKUC/e, NPOM3BOAUTENBHOCTH
CeNTbCKOX03ANCTBEHHOM MaLLMHBI, pacxofa TOMIMBA U MHO-
rUX ApYrvx napameTpos.

Vol. 90 (3) 2023
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PE3YJIbTATbI UCCJIEAOBAHUIA

Pe3ynbTartbl, HabniogaeMble Ha 3TOM 3Tane, CBeAeHb B Ta-
6nmue 1 v nokasaHbl Ha doTorpadusx B getanax (puc. 5).

Mpu npoBeaeHWK onepaLmin 06paboTKM NOYBbLI €CTb eLLe
OJMH NapameTp, KOTOpbIA He0HXOAMMO Y4UTLIBATL — Yaesb-
HOE TArOBOE COMPOTUBIEHWE — 3TO COMPOTUBIIEHNE, KOTOPOE
OKa3blBaeT CESIbCKOXO3ANCTBEHHAA MallMHa NpuW Nepessu-
¥eHUU ee B paboyeM cocTosHuM [7].

Kak 13BecTHo, ANA NpULENHbIX CeNIbCKOXO3ANCTBEHHbIX
MaLLWH yAenbHOe CONPOTUBIEHNE NPY MOBbLILLEHWM CKOPO-
CTU [BMXKEHWA Bbille 5 KM/Y onpegensaetcA no Gopmyne:

S )

rae ¥V, — CKOpoCTb [ABMMEHWA Ha - nepefaye, KM/y;
V.., — CKOPOCTb, COOTBETCTBYIOLLAA CMIPaBOYHOMY 3HAUEHMIO

cnp

Ta6nuua 1. TexHMYeCKMe XapaKTepPUCTUKM arperaTa npu paboTe ¢ pasMyHbIMM YriaMu aTaku AUCKOB
Table 1. The unit’s performance indicators at operation with various disk attack angle

Yron ataku
Mokasatenu
45° 30° 15° 5°
Pabouvas nnowaap, ra 0,8 0,8 0,8 0,8
CpeqHana paboyas CKOpOCTb, KM/Y (M/c) 6,2 (1,72) 6,3 (1,75) 6,7 (1,86) 6,8 (1,89)
CpeaHuit pacxof TONAMBa Ha efl. Mnowaau, n/ra 38,1 36,4 33 32,7
Conpotusnenue, KH 45,8 38,5 36 35
Mpon3BoaNUTENBHOCTb, ra/y 0,5 0,6 0,65 0,65
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Puc. 6. 3aBucMMOCTV NPoOM3BOAMTENBHOCTHU (@), YOENBHOMO CO-
npotvenexua (b) 1 pacxofa TonnaMea arperarta () oT yrna ataku
[MCKOB.

Fig. 6. Dependencies of productiveness (a), specific resistance (b)
and unit's fuel consumption (c) on the disk attack angle.
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KoaddmumMeHTa yaenbHOro CONpPOTUBAEHWA MaLLMHBI (Opy-
avA), kM/4; K — ypenbHoe TAroBoe CONPOTUBIEHME MpU-
LienHoi MalwuHbl npu pabouent ckopoctu V., KkH; k, —
yOenbHoe TAFOBOE COMPOTWUBJIEHWE MPULENHON MalUMWHBI
npwv pabouen ckopoctn ¥, paBHoi 5 kM/y, KH; A, - npo-
LLeHT YBENIMYEHWA COMPOTMBIEHWA arperara npu BospacTa-
HWUM cKopocTU Ha T KM/Y, %.

MonyyeHHble BENMYMHDI YOENBHOMO TAFOBOr0 CONPOTMB-
NEeHUA TaKKe NpeacTaBneHsl B Tabnuue 1.

YueT dU3MKO-MeXaHNYECKNX CBOWCTB, XapaKTEPUCTUKU
pabounx opraHoB mpegnaraemoro YCTpoMcTBa M CKOPOCT-
HOro Haropa nnacta No3BONWAM MOAYYUTb B pesyfbTaTe
aHanusa B WHTepBasne MCCNERYeMbIX CKOPOCTEN 3HayeHWA
COMpOTUBIEHNUA HOPOHBI, BIM3KME K IMIUPUYECKUM Pe3ynb-
TaTaMm [8]. OTKNOHEHMA TERYLIMX NOKa3aHWM 0T IMNUPUYe-
CKUX 3HAYEHWUM OTIUYANIUCh Ha BEIMYMHY OLUMOKM OnbITa.

Ytobbl npaBWibHO Habnlogatb M aHanM3MpOBaThb,
Kak nNpou3BoguTCA pa3bpoc HalAeHHbIX 3HAYeHUN B 3a-
BMCMMOCTU OT PErynMpOoBKM Yria aTaku AUCKOB, NeperaeM
K MOCTPOEHMI0 FPaduKOB MOYYEHHBIX AaHHbIX. ITW rpa-
$uKM co3aaloTCA € NOMOLLbI0 NpOrpaMMHOro obecneyeHns
Microsoft Excel 2007 (puc. 6).

3AKNTIOYEHUE

1. TlocTaBneHHble 3aa4n BbINOJIHEHDI.

2. AHanuavpys npuBefeHHble AaHHble, Mbl HabmlgaeM,
4TO 3Ha4YeHWd, COOTBETCTBYIOLLME MapaMeTpaM Mpom3-
BOAWUTENLHOCTU M YAENLHOT0 CONPOTUBIEHUS, HAUMHAIT
M3MeHATb TeHaeHUuMo. Hanbonblumin pacxon Tonnmea
HabnlofaeTca Npy ycTaHoBKe 610Ka AMCKOB Ha 45 rpa-
LyCOB.

BblBOAbl

ConocTaBnAA [aHHble, NoAyYeHHble NpyU HabnogeHum
33 BHELUHUM COCTOAIHMEM MOYBbI W CpaBHWBaA ee nocne
PErynmMpoBKM Yrna aTaku AWCKOB, MOMKHO CAenaTb BblBOS,
4TO NMpepanaraeMoe TeXHWYecKoe CPeAcTBO obecneuyvsaet
Haunyywyl 06paboTKy MouBbl, KOrAa AMCKU HaxofAaTcA
nog HaknoHoM 15 u 30 rpagycos. Ha 3ToM ypoBHe pery-
JIMPOBKM Mbl HabniofaeM, 4To no4ysa obpabaTtbiBaeTcs
KayecTBEHHO C [OCTAaTOYHO XOPOLWMM 060poTOM nnacta
(cM. puc. 3, 4).
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TpaHTODb\ 1 CENbXO3MalLUMHBbI

Mo pe3ynbTataM NpOM3BELEHHBIX OMbITOB, 3aMETUM,
YTO MCMONb30BaHNE 3TON CENIbCKOX03ANCTBEHHOW MalUMHbI
bymet ropasgo 3¢QeKTMBHee Ha 04eHb HOMbLUMX Paboumx
MNoLWaaAx, MoToMy YTO OHa UMEET OTHOCUTENbHO HonbLuKe
pa3Mepl.

AONOJIHUTENBHO

Bknap aBTopoB. ABTOpbI MOATBEPHAAIOT COOTBETCTBME
CBOEr0 aBTOPCTBA MerAyHAPOAHbIM KpuTtepuaMm [CMJE (Bce
aBTOPbI BHEC/M CYLLIECTBEHHBIN BKMaf B pa3paboTry KoHLen-
Lmw, MpoBeeH1e NCCef0BaHVA U MOArOTOBKY CTaTby, MPOY-
nm 1 onobpuni duHanbHYD Bepcuio nepen NybnnKaumen).
Hanbonblumin BKNaf pacnpedenéd crefyiolwym obpasom:
B.0. TapaceHKo — pefaKTMpOBaHMe TEKCTA PYKOMMCH, IKC-
nepTHaA OLeHKa, YTBepHAeHne ¢rHanbHoM Bepcuy; 3. Xa-
BbApPMMaHa — pefjaKTMPOBaHMe TeKCTa PyKOMMUCK, CO3AaHne
n3obparkenunii; B.A. [Ipobor — o0630p nuTepatypsl, cbop
¥ aHanu3 nuTepaTypHbIX UcTo4HMKoB; C.I. PyoHeB — pefak-
TMPOBaHWE TEKCTa PYKOMMUCH.

KoHnuKT nHTepecoB. ABTOpLI AeKNapupyIoT OTCYTCTBYE
ABHbIX 1 NOTEHLMANbHBIX KOH(IMKTOB MHTEPECOB, CBA3aHHbIX
C NybAMKaLmen HacToALLEN CTaTbi.

WcTouHuK duHaHcupoBaHuA. ABTopbl 3aABMAOT 0b OT-
CYTCTBMM BHELLUHEr0 (GMHAHCUPOBAHWA MPU MPOBELAEHUM WC-
Crefi0BaHuA.

ADDITIONAL INFORMATION

Authors’ contribution. All authors made a substantial
contribution to the conception of the work, acquisition,
analysis, interpretation of data for the work, drafting and
revising the work, final approval of the version to be published
and agree to be accountable for all aspects of the work.
B.F. Tarasenko — editing the text of the manuscript, expert
opinion, approval of the final version; E. Khav'yarimana —
editing the text of the manuscript creating images;
V.A. Drobot — literature review, collection and analysis
of literary sources; S.G. Rudnev — editing the text
of the manuscript.

Competing interests. The authors declare that they have
no competing interests.

Funding source. This study was not supported by any
external sources of funding.

3. XaBbApwMaHa 3. PazpaboTka TeXHOMOrMM 1 CpecTBa OCHOBHOM
06paboTKM NOYBbI NPV BO3LENbIBAHM COPro B YCIOBUAX pecrybnm-
Kun bypyHaw. BKP. KpacHogap: KyblrAY, 2021.

4, Tlatent PO N° 206472 / 13.09.2021. Bion. N° 26. TapaceH-
Ko b.0., Opnenko C.10., XaBbApmmaHa 3. u ap. HasecHaa gucko-
um3enbHas bopoHa. [JaTa obpatuenus: 20.02.2023. Perkum poctyna:
https://new fips.ru/iiss/document.xhtml?faces-redirect=true&id=6fh
c1003647b57ch312836b79988edf1

231



232

THEORY, DESIGN, TESTING

5. CenbCKOX03ANCTBEHHbLIN CI0Bapb-CPaBOYHYMK, TAFOBOE CO-
npotmenenve. [ata obpawenua: 20.02.2023. Perum poctyna:
https://dic.academic.ru/dic.nsf/agriculture/

6. Pacyér conpoTVBneHWs MpULENHbIX TAFOBLIX arperatoB Mpu
paboTe Ha ropW30HTaNbHOM Y4YacTKe M Ha MPOAOSILHOM YKIMOHE.
[Hata obpatuenms: 20.02.2023. Pexmm goctyna: https://studfile.net/
preview/5611268/page:3/

REFERENCES

1. Tarasenko BF, Drobot VA, Tsybulevsky VV, et al. Optimization
of the parameters of the chisel working body bit. Selskiy
mekhanizator. 2019;3:4-5. (In Russ).

2. Patent RUS 2619456 / 16.05.2017. Byul. N 14. Tarasenko BF,
Oskin SV, Drobot VA, et al. Ustroystvo dlya predposevnoy
obrabotki pachvy. (In Russ). Accessed: 20.02.2023. Available from:
https://new.fips.ru/iiss/document.xhtml?faces-redirect=true&id=01
099a1d3c2d325659c1401963b3ecad

3. Khav'yarimana E. Razrabotka tekhnologii i sredstva osnovnoy
obrabotki pochvy pri vozdelyvanii sorgo v usloviyakh respubliki
Burundi. VKR. Krasnodar: KubGAU; 2021. (In Russ).

4. Patent RUS N° 206472 / 13.09.2021. Byul. N° 26.Tarasenko BF,
Orlenko SYu, Khav'yarimana E, et al. Navesnaya diskochizelnaya
borona. (In Russ). Accessed: 20.02.2023. Available from:
https://new fips.ru/iiss/document xhtml?faces-redirect=true&id=6fb
¢1003647b57¢ch312836b79988edf1

0b ABTOPAX

* PynHes Ceprei leopruesuy,

VIHMKEHep,

CTapLUMiA npeno/aBaTesib Kadeapsbl «TpaKTopbl, aBTOMOOUNN
N TEXHUYECKAA MEXAHMKay;

apgpec: Poccuinckan Oepepauwms, 350044, KpacHoaap,

yn. KanuHuua, a. 13;

ORCID: 0009-0000-1222-0818;

eLibrary SPIN: 5564-8707;

e-mail: donsergio38@gmail.com

Tapacenko bopuc ®epoposuy,

LOLIEHT, A-p TEXH. HayK,

npodeccop Kadeapbl « TpaKTOpbI, aBTOMOBUIAN W TEXHWUYECKaA
MeXaHUKay;

ORCID: 0000-0001-9957-5979;

eLibrary SPIN: 7415-7870;

e-mail: b.tarasenko@inbox.ru

XaBbsApuMaHa 3puk (Pecnybnuka bypynam),

acnupaHT Kade/pbl «TpaKTopbl, aBBTOMOBMIN M TEXHWUYECKaS
MeXaHUKay;

ORCID: 0009-0008-3746-8359;

e-mail: donsergio38@gmail.com

[po6ot Buktop AnekcaHgpoBuy,

[OLEHT, KaH[. TEXH. HayK,

[oLeHT kadenpbl «ConpoTnBReHe MaTepuanosy;
ORCID: 0000-0002-3136-6481;

eLibrary SPIN: 7889-3176;

e-mail: viktor.drobot.85@mail.ru

* ABTOp, OTBETCTBEHHbI 33 Nepenucky

Vol. 90 (3) 2023

DQl: https://doi.org/10.17816/0321-4443-229490

Tractors and Agricultural Machinery

7. TopaukuH B.I. CobpaHue coumHeHwit: B Tpex Tomax. T. 2. M.
Konoc, 1965.

8. Pygnes C.I. O kpoLeHnn nnacta noussl // Wtorn v nepcnek-
TMBbl Pa3BWTUA arpOMPOMBILLNIEHHOr0 KOMMMEKca: Matepuansl
MeOyHapOAHOM Hay4HO-MPaKTUYeCcKon KoHepeHuwmu. ¢. ConeHoe
3anmuie: OTBHY «MA®HL PAH», 2020. C. 684-685.

5. Agricultural dictionary-reference book, traction resistance
linternet] (In Russ). Accessed: 20.02.2023. Available from:
https://dic.academic.ru/dic.nsf/agriculture/

6. Calculation of the resistance of trailer traction units when
working on a horizontal section and on a longitudinal slope [internet]
(In Russ). Accessed: 20.02.2023. Available from: https://studfile.net/
preview/5611268/page:3/

7. Goryachkin VP. Collected papers: in three volumes. Vol. 2.
Moscow: Kolas; 1965. (In Russ).

8. Rudnev SG. On the crumbling of the soil layer. In: Results and
prospects for the development of the agro-industrial complex:
materials of the international scientific and practical conference.
Solenoe Zaymishche: FGBNU «PAFNTs RAN»; 2020:684—685.
(In Russ).

AUTHORS’ INFO

* Sergey G. Rudnev,

Engineer,

Senior Lecturer of the of the Tractors, Automobiles and Technical
Mechanics Department;

address: 13 Kalinina street, 350044 Krasnodar,

Russian Federation;

ORCID: 0009-0000-1222-0818;

eLibrary SPIN: 5564-8707,

e-mail: donsergio38@gmail.com

Boris F. Tarasenko,

Associate Professor, Dr. Sci. (Tech.),

Professor of the Tractors, Automobiles and Technical Mechanics
Department;

ORCID: 0000-0001-9957-5979;

eLibrary SPIN: 7415-7870;

e-mail: b.tarasenko®inbox.ru

Eric Khav'yarimana (Republic of Burundi),
Postgraduate of the Tractors, Automabiles and Technical
Mechanics Department;

ORCID: 0009-0008-3746-8359;

e-mail: donsergio38@gmail.com

Viktor A. Drobot,

Associate Professor, Cand. Sci. (Tech.),

Associate Professor of the Resistance of Materials Department;
ORCID: 0000-0002-3136-6481;

eLibrary SPIN: 7889-3176;

e-mail: viktor.drobot.85@mail.ru

* Corresponding author




