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Annomayus

BBenenme. KiroueBoii 3anaueif, crosimeil nepex paOOTHHKAMH CEJIBCKOTO XO3siCTBa
B Poccuiickoit denepanny, sBusercs odecnedeHne NPOIOBOIBCTBEHHOW O€30MacHOCTH
CTpaHbl HA OCHOBE (P (HEKTUBHOTO KOHKYPEHTHOCIIOCOOHOTO arpONpOMBIIIIEHHOTO MPo-
M3BOJICTBA M YCIEIIHOE NHTETPUPOBAHNE B MUPOBOMN PHIHOK CEIbCKOX03IHCTBEHHOMN TPO-
IyKIud. B pemennu 31oit 3aaun ocoboe MecTo 3aHMMaeT TEXHHYECKOe EPEBOOPYIKEHUE
arpoNPOMBIIIIEHHOTO KOMITIEKCa MyTeM OCHAICHUS €ro HOBOH M MOAEPHH3HPOBAHHON
KOJIECHOW MOOHJIBHOM CEeNTbCKOXO3SHCTBEHHOM TEXHUKOM C YCTAHOBICHHBIMH JIBIDKHTEIS-
MH Ha THEBMATHUECKHUX MIMHAX, YTO Ja€T BO3MOXKHOCTD TOIy9IeHHs OONbIIei MOOMIBHO-
CTH Y TIPOM3BOJUTEIILHOCTH.

Henp uccienoBaHus. YCTaHOBHTh 3aBUCHMOCTH SHEPreTHYECKUX ITOKA3aTeNeH IITHHBI
B 001IEM CiTy4yae KaueHHs! KoJieca MOOMIIBHOTO CENbCKOXO3IHCTBEHHOTO CPEIICTBRA.
Marepuaibl U MeToabl. [Ipy HcciaenoBaHWU SHEPreTHUYECKUX IMOKa3aTeNe Bemylux
ITHEBMAaTHYECKHX KOJeC MOOWIBLHOW TEXHUKH HAMH HCIIOJIb30BaH TEOPETHKO-IKCIIEPH-
MEHTaIbHBII MeTO/I. B kauecTBe 00BbEKTOB HCIBITAHHUH B ITOJIEBBIX YCIOBHAX HA «ITHHHOM
TecTepe» UCHONb30BAIUCh CEPUIHO BhIlTyckaeMble IUHBI Mozeneit d-81, O/I-12 u O-85,
MpUMEHsEMBIE T KOMIUIEKTOBaHMUS XOMOBBIX CHCTEM TPAKTOPOB IATOTO Ki1acca TSTH.
PesyabTarsl HeciaenoBanusi. B pesynbrare TeOpeTHYECKHX M IKCIIEPHUMEHTAIBHBIX HC-
CIICIOBAaHUI OIPENEeNMIN 3aBHCHMOCTH TATOBOrO Kod((HIMEeHTa BeIyIIMX KoJec Ha
ITHEBMaTHYECKHUX LIMHAX IPH paboTe B 00IIEM Cilydyae IBHKCHHSI.

O0cy:xaenue u 3aKii04enne. B xone aHanMTHYECKUX U SKCIEPHUMEHTAIBHBIX HCCIIENO-
BaHUii, IpH 00IIEM BH/IE JIBMIKCHUSI BETYIINX THEBMAaTHUECKUX KOJIEC MOOWIIBHBIX SHEp-
TeTHYECKHUX CPEJCTB IIATOTO Kiacca TATH, OBUIO YCTAHOBIICHO CIIEAYIOINee: CHIDKCHHUE
TSATOBBIX CBOWCTB MTHEBMATHYECKUX KOJIEC MPH UX JBHKEHHUH C YBOJOM — JIaXKe IIPU He3Ha-
YUTENBHBIX yITIax yBoaa muHE (1,5...2,5°) GykcoBanne yBennmanBaeTcs a0 25 %; compo-
THUBJICHHE CAMOIIEPEIBIIKEHHIO BEAYIIET0 THEBMAaTHYECKOTO KoJIeca C YBETMUCHUEM yIiia
GOKOBOTO yBOZA MPH KaYE€HUH C HOMHHAIILHOM 3arpy3Koi OOJIbIIE KaK 1O BEINYHHE, TaK
1 TI0 TEMITY €r0 POCTa, YeM BEIOMOT0; TOTEPH MOIIHOCTH Ha OyKCOBaHHE P KaYE€HNH KO-
neca ¢ mmHoit 30,5R-32 B BegymeM peskumMe cocTaBisiioT 37...46 %, a Ha COMPOTUBIICHUE
camonepeBIKeHHI0 — 54...63 % oT Bcex 3aTpar sHepruu. Pesynbrarsl HccienoBaHuil He-
00XOIMMO YYUTHIBATh IIPU COBEPIICHCTBOBAHHMH IIIMH XOJOBBIX CHCTEM MOOMIIBHBIX CElThb-
CKOXO3SIICTBEHHBIX arperaros.
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Abstract

Introduction. The key task facing the agricultural workers of the Russian Federation is to
ensure the national food security based on effective competitive agro-industrial production
and successful integration into the global agricultural market. In solving this problem,
a special place is given to the technical re-equipment of the agro-industrial complex
through equipping it with new and modernized wheeled mobile agricultural machinery
with propellers set on pneumatic tires providing greater mobility and productivity.

Aim of the Study. The study is aimed at finding the dependence of the tire energy
indicators during the general case of rolling the wheel of a mobile agricultural vehicle.
Materials and Methods. When studying the energy parameters of the leading pneumatic
wheels of mobile equipment, there was used a theoretical and experimental method.
As objects for field tests on “tire tester”, there were used series-produced tire models F-81,
FD-12 and F-85 applied to equip the running systems of the tractors of the traction class 5.
Results. As aresult of theoretical and experimental studies, there was found the dependence
of the traction coefficient of the driving wheels on pneumatic tires during the general case
of motion.

Discussion and Conclusion. In the course of analytical and experimental studies during
the general case of motion of the driving pneumatic wheels of mobile energy vehicles of the
fifth traction class, there was found that: a decrease in the traction properties of pneumatic
wheels when they move with directional troubles, even at minor slip angles (1.5...2.5°),
slipping increases to 25%; resistance to self-movement of the driving pneumatic wheel
with increasing the side-slip angle when rolling with a nominal load is greater both in
magnitude and in the rate of its growth than of a the driven wheel; power losses for slipping
when rolling a wheel with the tire 30.5R-32 in driving are to 37...46%, and for resistance
to self-movement — 54 ...63% of all energy costs.

Keywords: traction and energy indicators, pneumatic wheel, wheel loading modes, the
efficiency of the wheel, wheel withdrawal, wheel slipping, resistance to the wheel rolling

Acknowledgments: The authors are grateful to the anonymous reviewers whose objective
comments contributed to the quality of the article.

Conflict of interest: The authors declare that there is no conflict of interest.

Technologies, machinery and equipment 371


https://doi.org/10.15507/2658-4123.035.202503.370-392

ggl-g WHXEHEPHBIE TEXHOJIOTN U CUCTEMbI Tom 35, Ne 3. 2025

For citation: Kravchenko V.A., Kravchenko L. V., Jurba V.V. Traction and Energy Indicators
of Propellers of Wheeled Mobile Energy Vehicles for Agricultural Purposes. Engineering
Technologies and Systems. 2025;35(3):370-392. https://doi.org/10.15507/2658-
4123.035.202503.370-392

BBEJIEHUE

OO6ecmedeHne MPOoIOBOILCTBEHHOM Oe3omacHocT Poccuiickoit deneparuu SBis-
€TCsl BAKHOM 3a/1aueld, crodmiel mepes pabOTHUKAMU CEeITLCKOTO X03s5iCcTBa. Pernenne
JTAaHHOM 3a]]a4¥ BO3MOXKHO C TIOMOIIBIO AP PEKTHBHOTO KOHKYPEHTHOCIIOCOOHOTO arpo-
MPOMBIIIIIEHHOTO TMPOU3BOACTBA U YCIENTHOIO MHTETPUPOBAHUS B MUPOBOM PBIHOK
CEJIbCKOX03AHCTBEHHON MPOAYKIMHU. [ 3TOro He0OX0ANMO TEXHUYECKOE MEPeBo-
OpYy’>KEHHE arpoIlpOMBIIIIEHHOTO KOMIIJIEKCa IyTeM OCHAIEHUSI €r0 COBPEMEHHOMN
Y MOJICPHU3UPOBAHHOHN BHICOKOA((OEKTUBHON MOOUIILHON CEIbCKOXO3SHCTBEHHON
TexHuKo# [1-3].

BaxxupIM HampaBiIeHHEM pealn3allii IOCTAaBICHHOMN 3aa4y MPeICTaBIIeTCs Mo-
BhINIeHHE (D PEKTUBHOCTH IKCILTyaTaIl[H MOOMIIBHOM CEbCKOX03SMCTBEHHOH TEXHUKH
KaK OHOHM M3 MpoOIeM arponpoMBIIIIEHHOTO KoMIuiekca. OHaKO aHANHU3 peabHOU
CUTYaIli¥ TOKa3all, YTO pelIeHre dTONW MpoOIeMBbl BCTPEUAeT PSII TPYAHOCTEH, CBsI-
3aHHBIX CO MHOTHMH (haKTOpaMH, B TOM YHCIIE C HEYCTaHOBHBIIUMHUCS MPOLIECCAMU
(hyHKIIMOHMPOBAHUS MAIIMHHO-TPaKTOpHBIX arperaroB (MTA) [4; 5]. Hannuwne yka3zan-
HBIX TPYIHOCTEH, HECMOTPS Ha 3HAYUTEIIHHBIE YCIIEXH OTEYECTBEHHBIX U 3apyO0eIKHBIX
HCCIEeN0BaTeNe U Hay4YHBIX KOJIJIEKTHBOB B 3TOM HAlpaBJIE€HUHU, HE MO3BOIIIH A0
HACTOAILETO BpeMEHU HATH onTUMabHOE pemienue [4; 6].

Haunbonpiiee pacnpocTpaneHre TOIyYHIn MOOMIIbHBIE SHEPTETHUECKUE CPENCT-
Ba (MOC) Ha xonecHbIX ABKUTENAX. Cpenu Bcex pazHoBuaHocTe MOC B Mupe oHH
cocraBisitot 6onee 85 % [1; 2; 4]. [TosToMy BechbMa aKTyalbHBIM SIBJISIETCS PEILICHUE
MPOOIEMBI MOBBIMIEHHUS TATOBO-IHEPTETUIECKUX MOKa3areaei (yHKIMOHUPOBAHHS
KOJIECHOW MOOHJILHOM CeNbCKOXO3SIHCTBEHHOW TEXHUKH.

M3BectHO, uTo TsroBeIi KIIJI MOC 3apucut mmaBHsIM oOpa3om ot KITJ aeuxu-
TeJel, Tak Kak B HUX HMPOUCXOJAT ITIaBHbIE HEMPOU3BOAUTEIbHBIE TOTEPH SHEPTUU
npu nepemernieHud MTA, B CBSI3U ¢ 4eM TEXHUKO-3KOHOMHUYECKHUE nokazarenun MOC
C BBICOKOH CTENEHBIO JOCTOBEPHOCTH MOYKHO YCTAHOBUTH IO pe3yJIbTaTaM HCIIBITAaHUN
€JIMHUYHBIX THEBMaTHYECKUX Kojec [7; 8].

Ha mammHHO-TpakTOpHBIN arperat Ha 0a3ze koiecHbIXx MOC npH BHITOJIHEHUH UM
OCHOBHBIX MOJIEBBIX Pa0OT BO3ACHCTBYIOT BHEIIHUE YIPABISIOUINE U BO3MYILAIOIIUE
taxtopst [9; 10]. [Tox ynpasisrorum GakTopoM MOHUMAETCs BO3JIEHCTBIE ollepaTopa
Ha pyJIeBO€ KOJeco, a K BO3MYIIAIOMNM (akTopaMm B IIEPBYIO O4Yepelb OTHOCHTCS OT-
KJIOHAIOIIMI MOMEHT OT MaIllMHBI-OPY/Hs, a TAK)KE MONEePEUHbI YKIOH MOBEPXHOCTH
oOpabarsiBaeMoro nosst u apyrue daxropsl. [Ipu aToMm kaueHne konec MOC npoucxoauT
¢ OOKOBBIM YBOJIOM IIIUH, YTO 00YCIIaBINBAECT YMEHBIIIEHHE HEKOTOPHIX (DYHKIIUOHAIIb-
HBIX TTOKazareneit [11-13].

Lesp10 HACTOSATIIETO MCCIIEIOBAHIS SIBJISIETCS] yCTAHOBIICHNE 3aBUCHMOCTH DHEPTETH-
YeCKHX ITOKa3aTeNel IMUHBI B 00IIEM CiTy4yae KadeHus Kolieca MOOMIBHOTO CeIThbCKOX035TH-
CTBEHHOTO CPEJ/ICTBA.
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OB30P JIMTEPATYPbI

Pemenunto mpo0ieMbl OBBIIICHUS TSITOBO-IHEPTETUYECKUX CBOMCTB Ha3E€MHBIX
TPAHCIIOPTHO-TEXHOJIOTHUECKHIX CPEJICTB MOCBSIIIEHB MHOTHE HAYYHO-UCCIIEIOBATEb-
cKue paboThl. 3apyOe)KHBIMHM M OTEUESCTBEHHBIMHU YUEHBIMU MTPOBOIMINCH W3bICKAHUS
BO3MOXHOCTH YBETUYCHUS IKCIUTYaTAI[MOHHBIX ITOKA3aTelIed IPAKTUICCKH 10 IBYM
HarpasneHusM. [lepBoe HalrpaBIeHNE IPETyCMaTPUBAIIO pa0OTY CETbCKOXO3IHCTBECHHBIX
arperaTroB Ha TTOBBIIMIEHHBIX CKOPOCTSIX, BTOPOE — yBEIMUEHUE IIMTUPHUHBI 3axBara [3; 5].
OmHaKko cTpeMJIeHHE K MTOBBIIICHHUIO 3P (HEKTUBHOCTH pabOTHI CEIbCKOX03IHCTBEH-
HeIXx MTA 3a cder peann3anuy MEpOIPHUSITHN B IEPBOM U BO BTOPOM HAITPABICHHSIX
oOyciapnuBaet nosbitieHue Maccbl MOC [ 14] 1 Hen30eXKHBIN pOCT YPOBHS TUHAMHYE-
CKHUX BO3/ICHCTBUI BHEITHUX Y BHYTPEHHHUX CHJI 1 MOMEHTOB, BO3HUKAIOIINX B OMTOPHBIX
OCHOBAHUSIX W 3BEHBSX arperaroB. JTO, KaK U3BECTHO, CIIOCOOCTBYET 3HAYUTEIIBHOMY
CHUKCHUIO TATOBO-DHEPIeTUYECKUX, arPOTEXHUYECKUX U SKCILTyaTaIl[MOHHBIX MTOKa3a-
tened MTA [15-17].

B Hay4HBIX paboTax BBIINICYNOMSHYTBIX YUEHBIX MPEACTABICHBI PE3yIbTAaThI UC-
CJIeIOBAaHUHN dHEPreTUUIECKUX MMOKa3areseil KonecHbIX nprmkutenciit MOC, B KOTOPBIX
MIPUBOJIATCST PA3IMYHBIC MAaTEMATHIECKUE 3aBUCHUMOCTH JUISl OTIPEICIICHUS MaKCH-
MaJbHO BO3MOXKHOTO JTOCTHIKCHISI BETHIMHBI pa3BUBAEMON MMM KacaTeIbHOU CHIIHI,
YYUTHIBaIOMINE KO3 (UIIHEHTH COMPOTHBIICHHS X KaU€HHIO U CIIETICHHUS THEBMaTHKA
C TIOYBEHHBIM OCHOBaHHUEM.

MHorHe COBpeMeHHBIE UCCIIEOBATENH C IIeNbI0 CHUKEHUSI HETaTHBHOTO BITH-
STHUSI TUHAMUYECKHUX TPOIECCOB Ha TATOBO-DHEPIeTHUYECKUE W AKCILTyaTallMOHHBIC
nokazarenu MTA [18] nmpennaraiot BBoguTh B TpancMmuccuio MIC TOMOIHUTENbHbBIE
ABTOMAaTHYECKH NOAKII0YaeMbIe U OTKITIOYaeMble HHEPLIMOHHBIE Macchl [6; 19], mueBMO-
TUJIpaBIWYECKUE TaHeTapHble My THI ciiereHus [20], ynpyroaeMndupyomme
MeXaHu3MBI [21-23], ycTaHaBIMBATh PA3IMYHOTO PO/ YIPYTHUE HIEMEHTHI B CUCTEMY
HaBeckH [24; 25] U B CIIEMHBIE IEMEHTHI UX C CETbCKOX03IUCTBEHHBIMU OPYAUSIMHU
Y MamuHamu [26].

[IponsBoaurenpHOCTE MTA MOXKHO ONpeAETUTH 0 3aBUCUMOCTH [5; 27]:

N
w=C Kg: NI, T,

rae C — ko3¢ punreHT mpormopInOHaTFHOCTH, BEIMYMHA KOTOPOTO 3aBUCUT OT BH/IA
TEXHOJIOTMYECKON onepanuu; N — HOMUHAJIbHOE 3HAYEHUE MOLIHOCTH JBUTraTe-
s MOC, kBt; K — yaenbHOE CONPOTUBICHUE CEILCKOXO3AMCTBEHHON MAlIMHBI;
N, — taroseiii KITJI MOC; €, — k03 GULHEHT UCII0Ib30BaHKMs HOMHHATIBLHOM MOII-
HOCTH JBUTATeNs; 1), — JIUTENBHOCTh CMEHBI, 4; T — KOO(Q(QUIMEHT UCIIONB30BAHUS
BPEMEHU CMEHBI.

AHamM30M TaHHOTO BBIPAKEHHUS YCTAHOBJIEHO, YTO HA MPON3BOAUTEILHOCTE MTA
Ha 0aze kosnecHoro MOC BimsieT MHOTO (akTOpOB W mapaMeTpoB [3; 28; 29], B Tom
gucne TsaroBerit KI1/ [28—30], BenmnunHaa KOTOPOTO OMpeneseTcss B OONbIIeH Mepe
COBEPILEHCTBOM ILIMH ABUKUTENIECH €r0 XOAOBBIX CUCTEM.

B pesynbrare uccienqoBaHui TATOBO-CLIENHBIX KAUECTB ABUXKUTENIEH, KOTOPBIE OCY-
MIECTBIUIACH C IeITbI0 MOBhIIIeHus ux TsroBoro KI1/1, Osi10 q0Ka3aHoO, 9TO MOBHIIIICHHE
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nokaszaresieil yHKIMOHUPOBAHUS MOOMIBHOHN CETbCKOXO3SICTBEHHON TEXHIUKH MOYKHO
JOOHUTHCS MyTeM BbIOOpa MozeTH U rabapuTHBIX pasmepoB muH [31; 32], ontumuza-
IIMU BHYTPEHHETO apMUpOBaHus MKH [33], ycTaHOBKOM cABOEHHBIX Konec [34; 35],
UCIIONIb30BaHNEM MTPUHIMITHAIEHO HOBBIX MaTepraoB [36], pa3paboTKO IIUH HOBOTO
KOHCTPYKTUBHOTO pemieHus [37] u T. 1. AHanIu3 UCCieT0BaHU Ka4eHUs ABIKATENEH
MOKa3aJI, YT0 OHH MMPOU3BOAMINCH B OCHOBHOM ISl IPSIMONIMHEWHOTO IBM)KEHHS, U JIUIIIb
B HeMHOTHX padorax [10; 12; 38] paccMaTpuBaIvCh BOTIPOCHI UX TATOBOH YHEPTCTHKHU
¢ OOKOBBIM YBOZIOM, YTO XapaKTEPHO AJIsl peajbHOM SKCIUTyaTallly.

BrinBrHyTAa cienyromias Hay9qHas TUIOTE3a: NOBBIILIEHNE TATOBO-IHEPreTHUECKUX
nokasaresneid MOOMIBHOH CeTbCKOXO035CTBEHHOM TEXHUKH MO>KHO 00€CIIEUHTh 33 CUET
CHIDKECHUS 3aTpaT HEpruy Ipu 00KoBOM yBoze IBmxuTeneit MOC.

MATEPHAJIBI U METObI

Oobvexm uccnedosanus

[pouecc B3anMozeicTBUS C arpoOHOM MPH IBIKEHUH ¢ OOKOBBIM YBOIIOM CEPUITHO
BBIITycKaeMbIX IIMH Mozenen @-81, O/I-12 u O-85, npruMeHsIeMbIX A7l KOMIIIEKTOBAHHS
XOJIOBBIX CHCTEM TPAKTOPOB IIATOTO KJacca TATH, SIBIAETCS 00bEKTOM HCCIIEA0BaHUS.

Mamepuanvt, memoost, 000pyooeanue u nPouedypa uccied08anus

st goCTHKEeHUs ey UCCIeI0BaHuN B paboTe NPUHAT TEOPETUKO-IKCIIEPUMEH-
TaJIbHBII METO/I.

s onpenenenus aedopMamOHHBIX CBOWCTB KPyITHOTa0apUTHBIX IIMH Ha OETOHE
C MMOMOIIBIO «ITMHHOTO TecTepa» [39] Hamu pa3paboTaHO CIEIHAIEHOE YCTPOHCTBO,
cocToflIee U3 MOABIKHBIX KapETOK B KolndecTBe TpexX. OHO 3aKperisuioch Ha OCH
UCIIBITBIBAEMOTO KOJIECa.

Pacnonoxenne kapeTox COpUEHTUPOBAHO I U3MEPEeHUS Ne(opManuii IUHBI
B paguajbHOM, OOKOBOM U OKPYKHOM HalpaBlICHHIX, IPUUYEM BCE YCTPOWCTBO
OBLITIO 3aKperIeHO Ha OCH KoJIeca U MPUBSI3aHO K IKBATOPY TPYHTO3ALENOB IIHHBI.
Hanuune peoxopAHBIX JaTYUKOB B TIOJABUKHBIX 3BEHBSIX KAPETOK CII0COOCTBOBAIIO
o0ecrieYeHHI0 HeMTPEPHIBHOM 3alIMCH PU KaXIOM 000pOTE MTHEBMAaTHYECKOTO KoJleca
MPOIECCOB PA3IUYHOTO Ae(HOPMUPOBAHUS MIMHBI C MTOMOIIBIO PETUCTPUPYIOMIEH
anmnaparypsl.

[ToneBble uccienoBaHus THEBMATHYECKUX KOJIEC IIPOBOAMIINCH HA H3MEPUTEIHHOM
KOMTILIEKCE «IITUHHBIA TecTepy [39], KOTOpEIi 00ecreurnBa morydeHne Bcex He00X0H-
MBIX JaHHBIX [T yCTAHOBJICHMS CTEIIEHH BIMSHUS IEPEMELIEHHS BIKUTENEH C YBOIOM
Ha TATOBO-3HEPTETUYECKUE TI0KA3aTENN TPAKTOPOB IISATOrO Kilacca TATH.

OcHOBHOI1 33/1au€ii TIOJIEBBIX UCCIIEAOBAHNI OBLIO ONpeIEeHIE TATOBO-3HEPTIeTH-
YEeCKUX CBOMCTB IIIMH, yCTaHABIMBAEMbIX Ha X0/0BbIe cucTeMbl MOC nsroro kiacca
TATU B OOLIEM CITydae JBUKCHHS.

OLIeHKY TATOBO-DHEpPreTHUecKuX cBOMCTB MOC mpou3BOIAT MO CIEAYIOUIUM I10-
kazatensaM [38]: _

— CpeIHeW CKOPOCTH JBMXKEHUSI V , KM/4:

=
V=—;
T
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— KprokoBoil MomHocTH N, KBT:

BV
N, =—1—;
3600
— pacxofy TommBa Q,, Kr/4:
Am AV -
0, == wm 0, = =P
T
— YIeTbHOMY Pacxoy TOTUINBa ¢, KT/(KBT ):
T
— OYKCOBaHHIO O JJIS1 K&XKIOTO ABHXKHUTENS, %o:
nl
d=[1--2100;

ny

— ycnosHomy Tarosomy KIIJ[ ., 1o nepenayam:

NTmax

T'ITY = NO >

max
rae S — MyTh, TPOHIEHHBI MOOIFHBIM HEPTETHUECKUM CPEICTBOM, KM; T — BpeMs
omEITa, 9, 13T — cpeziHee TAroBoe (Kprokooe) yeunue, H; Am ., AV — oTknonenus
MOKa3aHUI 32 BpeMsl MTPOBEJICHHsI OTIBITAa BECOBOTO MJIM OOBEMHOTO yCTPOMCTBA ISt
oTIpe/ieTICHHs pacxofa TOIUINBA; P — YENbHBIN BEC TOIUIMBA IPHU MIPOBEACHUHN JKCIIE-
pUMeHTa, KI/CM’; 71, 1, — 4acTOTa BpalleHus Beayliero koneca MOC cooTBETCTBEHHO
0e3 KPIOKOBO¥ HArpy3KH ¢ Hel Ha OJIMHAKOBOM 3a4€THOM JUIMHE, MUH '; N, — MaKcH-
MaJlbHast KPIOKOBast MOLIHOCTE, KBT; N — MakcUMaibHbIe 3HAYEHUS COOTBETCTBEHHO
MOIIHOCTHU JBUTATENs U KpiokoBoit MmortHocT MOC Ha i-To# niepenaue, KBT.
IToneBrie NCTIBITAHMS ITHEBMATHYECKIX KOJIEC HAa PA3IMIHBIX IIIMHAX C IIETBI0 YCTa-
HOBJICHHSI X TSTOBO-DHEPTeTHUCCKUX CBOWCTB MPU KAYCHUH C YBOJOM MTPOBOAMIIN HA
pasnmunbx arpodonax (tadm. 1) mo FTOCT 7057-2001' u TOCT 20915-20112.
JIBIKeHNE «IMMHHOTO TECTEPa» OCYMIECTBIIIIOCH CO CKOPOCTHIO 5...6 KM/4. Pac-
CTOSTHHE MEXIY COCEIHUMH MTPoXomaMu S...6 M. C Menbi0 JOCTIKESHHS He00X0MUMOit
JIOCTOBEPHOCTH 3a4€THBIN y4acTOK BeIOupacs mmHoi ot 400 1o 500 M, 9uTo criocobcT-
BOBAJIO MOJIyYEHUIO 3HAYECHUH n3MepsieMbIX Belnu4uuH ¢ 50—60-KpaTHO NOBTOPHOCTHIO.

'TOCT 7057-2001. TpakTopsl CENbCKOXO3AMCTBEHHBIE. METOIBI HCIIBITAHU# [ DIIEKTPOHHBIN pecypc].
URL: https://docs.cntd.ru/document/1200030186 (nara obpamenns: 26.01.2025).

2TOCT 20915-2011. McmbITanust CenbCKOX03IHCTBEHHOM TeXHUKH. METO/IBI OIpe/IeIeH sl YCIOBHUIT
ucnblTanuii [OnexrpoHHslii pecypc]. URL: https://docs.cntd.ru/document/1200094197 (mara obpare-
Hust: 26.01.2025).
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PE3YJIBTATBI UCCJEJJOBAHUSA

HartypHble ucnibITaHus KoJieC Ha MHEBMAaTHYECKHUX ITMHAX HA MOYBEHHBIX OMIOPHBIX
OCHOBAHMSX MOKA3BIBAIOT, YTO COIPOTUBIIEHUE KAUEHUIO KOJIECA 3aBUCUT OT BHJA €TI0
HarpyKeHHsI.

Tsrossrii KII/ 1, kak HHTErpaJIbHBINA IOKA3aTENb TATOBO-OHEPTCTHIECKUX CBOMCTB
nemwkuTeneit MOC onpenesiics 1Mo MHUPOKO N3BECTHONW 3aBUCUMOCTH:

BV

= ’ (1)
My -0

rae P, — TAroBoe (KpIOKOBOE) yCHIIME, pa3sBuBaeMoe aBikureneM, H; V' — mocryma-

TEJIbHAs CKOPOCTh JABMKUTENA, M/C; M, — KPyTAIMA MOMEHT, IPHIIOKEHHBINA K BEY-
et ocu aBukuTens, H - M; o, — yrnoBas ckopoCTh IBHKHTENS, ¢

Tabnuma 1
Table 1
Iloka3aTe/iu MOYBEHHOI0 OCHOBAHMSA Ha arpodonax
Indicators of the soil base for soil preparation

Arpodon / Soil preparation

TlokazaTenu MOYBEHHOIO OCHOBAHMS /

Indicat £ the soil b Crepnsi /| Tone nox noces /
ndicators of the sort base Stubble | The field for sowing
HenmockocTHOCTE MOBEPXHOCTH yYacTKa, MM / 15 19

The non-flatness of the site surface, mm

YKJIOH y4acTKa B rabapUTHBIX pa3Mepax «IIMHHOTO Bmonb mosst / <2 <3
Tectepay, % / The slope of the site in the outline Along the field
dimensions of the “tire tester”, %

Ionepex moms / <5 <4
Across the field
Brnaxnocts nouBs B ciosx, % / Soil moisture of soil 0...5 cm/ cm 12,80 9,90
layers, % 5...10cm/ cm 15,70 19,80
10...15¢cm/cm 16,40 22,70
Teepnocts B crosix mouBsl, MIla / Hardness of soil 0...5 cM/cm 0,34 0,19
layers, MPa 5...10 cm/ cm 1,75 1,18
10...15¢cm/ cm 3,02 1,37

B o6uiem ciyyae (puc. 1) npu 1eHCTBAN Ha KOJIECO TIPOIOILHOM P 1 O0KOBO# P cuil
JABMKCHHUE €TI0 OCYIIECTBIISACTCS C OOKOBBIM YBOIOM IO YITIOM @ , a4 B IIATHC KOH’I:aKTa
LWIHHBI C TIOBEPXHOCTBIO KAYCHHS HOABIISIOTCS NPOJONIBHAs R, 1 GOKOBas R peaKiii,

a TaKKe CTaOUIIM3UPYIOIKE MOMEHT M, TI0 BENMYMHE PABHBINM OBOPAYHUBAKOILEMY
MOMEHTY, BO3HUKAIOIIEMY NPH JEHCTBMH 0CTOBA MOOMJILHOTO cpencTea M .

I[Tonesnoii MOmHOCTBIO BHKHUTENS N, OyneT pabora, coBepuiaeMas B €MHHUILY
BpPEMEHH, JEHCTBYIOIIAs Ha KOJIECO CO CTOPOHBI 0CTOBAa MOOMIIBHOIO CPEJICTBA PE3Yilb-
THUPYIOLIEH CUJION P B HaNpaBJICHUU JABUKCHHUS:

N, = P‘Vcos(l_’, 17),
HITH
N, = (Px cos®, —P, sm®y)V,
rie P.cos® — P, sin® = F, — rosoe ycuine, passuBaeMOe IBIKATENEM.
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Puc. 1. IlpuHnunuanbHas cxema KaueHus KOJIECHOTO JIBHKUTEIS
Fig. 1. Schematic diagram of a wheel propeller rolling

Hcmounuk: 31ech 1 ajee B CTaTbe CXEMbI COCTABIICHBI aBTOPAMH.
Source: hereinafter in this article the diagrams are compiled by the authors.

Jnst cyliecTByIOIKMX B peaibHOM SKCIUTyaTalMy YIJIOB YBOJa
cos @y ~1, sin @y ~ @y,
U B COOTBETCTBHUU C OTUM

Py ® Ky@y’
rae K — K03 (PUIIMEHT COMPOTUBISIEMOCTH CYMMapHOMY YBOAY TIPY KAYCHUH JBUKHU-
Tenst ¢ OykcoBanueM [13; 38]:
1-9
K y = 1 6 > (2)
- + -
K, P
e K, — ko3 pUIMEHT CONPOTUBIIAEMOCTH YBOY LIMHBI B 3aBUCUMOCTH TOJILKO OT €€
OokoBoii anactuyHoCcTH [13; 38].
Hcxons u3 TOTO, YTO COMIACHO JUarpaMMe CHIIOBOTO HArpy KeHUS

M0 R T
M, =My +Pr; r=r;+k; V=4,

USSR Y

o
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3aBUCUMOCTH (1) ¢ yueToM opmynsl (2) MOKHO MIPEACTABUTH B BUAE

=170 e

TR s

1+ =X 1+ .0

X rK

a TATOBOC YCI/IJ'H/IC, Cco3a1aBacMO€ KOJICCHBIM OBHXKHTCIIEM, 6yI[eT paBHO
1 - 8 2
P =(P-P®,)=P|1-—F-0] | (4)

o+

K

0

B 3aBucumoctn IIPUHATO o0o3HaueHue: k — KpHBU3HA JINHUH, HpOJIeFaIOH.ICﬁ I10-
CEPCANHC MMPOTCKTOPA ITNUHBI B HECHTPC KOHTAKTA KOJICCA C IOYBCHHBIM OCHOBAHUCM:

k:OLI"Y—Otz"Y,

e 0, 0, — KOO(Q(HUIMEHTHI KPMBU3HBI, ONIPEAEISIEMBIE SKCIIEPUMEHTAIBHO; Y — YIOJl
MEX]ly KacaTelIbHOM K JTMHHUHU IIEpEMEIEHUS Kojleca U MPOJOIbHOMN MITOCKOCTHIO ABH-
JKUTES.

Ananus 3aBucumocteit (3) u (4) OAHO3HAYHO MOKA3BIBACT, UTO MIPU JABUKCHUU
MIWHBI ¢ OOKOBBIM YBOZOM TATOBO-YHEPTeTHUECKHE TIOKA3aTEIH IBIYKUTENS CHUKAIOTCS:
C POCTOM yIJia yBOja @y TATOBOE ycuiue P, co3/aBaeMoe BEAyLIUM KOJIECOM, U €10
TsaroBbiii KIIJ[ 1 craHoBATCsS MEHBLIE. ITO OOBACHAETCA BOHUKHOBEHUEM JIOTIONTHH-
TEJBHBIX IMOTEPH MPH ABIKEHUH KOJIECA B DJIEMEHTAX IIMHBI U TOYBEHHOM OCHOBaHUM,
a TakXe MMPOTUBOACHCTBUEM COCTAaBIIAIONIEH OOKOBOW CHIIBI TATOBOMY yCmumio. I1pu
3TOM HPOLECC KadeHUsI ¢ OOKOBBIM YBOIOM COIPOBOXKIAETCS ITOBBIIIEHHBIM OyKCOBa-
HHEM JBIKUTEIIS 3a CUET YBEJIMYEHUs Aedopmannu caBura MOYBbl, YTO ONpENeIsieT
CHIKCHHE T .

Ckaszannoe oTpaxaror rpadpuieckue 3aBucuMoctu 1 (P ), 6(P ), IpeaCTaBIeHHbIE
Ha PUCYHKE 2.

Hanusie ucnibrtanuit mmnsl 30,5R-32 [10; 38] Ha Moayne «MHHBIN TecTepy [39]
OJIHO3HAYHO MOKA3bIBAIOT CMELIEHUE Tpadukos, otobpaxkaromux Gpynkuuu n (P ),
C pocToM yria ee OOKOBOTO yBOJa B CTOPOHY cHUxkeHHs TaroBoro KIIJ] u ycunus
TATH, B TO BpeMs Kak rpaduku QyHKumii 3(P ) CMEIarTcs B CTOPOHY BO3PACTaHHs
3Ha4YeHUH OyKCOBaHMS.

IToctpoennsie 3apucumoctu n (P ), 6(P ) npu 3anannom P = const (puc. 3) ox-
HO3HAUHO JEMOHCTPUPYIOT CHIDKCHHME TATOBOW XapaKTEPUCTHKU IBMKUTEICH XOZIO0-
BBIX CHUCTEM, a 3HAUUT U 3HEPreTHYECKOr0 CPEICTBA B LIEJOM IIPH YBOIE LIMH. YKe
MPU HE3HAYNTENBHBIX yriax yBoaa mwuHH (1,5...2,5°) OykcoBaHHE yBEINYHBAETCS
Ha 25 %, 4To peanbHo A psAoBoi skcruryaranuu MOC.
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Nk 0,
8, % Re Py
o 8%, %

0,74 50 M |xH /KN Ri

0,8 ' 4
0,6- 52° +40 0
0,51 30 0.67 30
0,41 20 0.41 r20
0.3 L10 0,21 k10
0,2 . 0 0 0

0 24
Py, kH /KN Pip, kH /KN

Puc. 2. I'padugeckoe oToOpakeHNE TATOBON XapaKTEPUCTUKH JBIKHTEILS,
yKomIiekToBaHHoro mmHoi 30,5R-32 ¢ naBneHuem Bo3ayxa PW =160 xI1a,
¢ HOpMasbHOM Harpy3koi 40 kH Ha crepHe 03UMOM MIIEHUIIbI:

—————— — pacueTHbIE KPHBEIE, — OIIBITHBIC KPUBBHIC

Fig. 2. Graphical representation of the traction characteristics of a propeller equipped with a 30.5R-32
tire with air pressure P, = 160 kPa, with a basic load of 40 kN on winter wheat stubble:
------ — theoretical curves; — experimental curves

i i Py, Py,
= KH /KN KH / kN
7 7
6 L6
L5 5
4 L4
_3 _3
2 0,4 —— 2
4 8 12 16 20 24
Pip, kH / KN Pip, <H /KN
5,% Py 3% P
p, ' Py H / kKN
- F40 L40 5
Py
L30 k30 F4
~ ¥ \ 20 3
B | P
5 20
10 SN
o L
o 12
@. rpan / deg @, rpax / deg
a) b)
Puc. 3. I'padpuueckoe oTroOparkeHHE 3aBUCUMOCTH TATOBBIX MOKa3aTeJel MIMH
mozeneit 28,1R-26 (- - - - - - ), 30,5R-32 ( )u 24,5R32 (—-— - — ):

a) OT BCIIMYHUHBI 6OKOBOFO YBOJla Ha CTCPHE 3€PHOBBIX KOJIOCOBBIX,
b) mone nox noces (P, = 12,5 kH; P, = 160 xI1a)
Fig. 3. Graphical representation of the dependence of traction parameters of the tire
models 28.1R-26 (- - - - - - ), 30.5 R-32 ( )and 24.5R32 (— - — - — ):
a) on the value of lateral withdrawal on the stubble of grain ears;
b) the field for sowing (P = 12.5 kN; P, = 160 kPa)
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C uenpro yrouHenus: pakTopoBs, BIUSIOIMX HA TATOBOE yCHIUE P, U CKOPOCTh
JIBUKCHUS BEIYILEro Kojieca ¥, coCTaBUM MOJIE/b €ro KaueHHs 1o Ae(hopMupyeMomMy
TMMOYBCHHOMY OCHOBAaHMIO, UCIIOJIb3Yyd TCOPETHUUCCKUEC MAaTCPpUAJILI NPEABIAYIIIUX HUCCIIC-
nmoBanuit [13; 38].

JI7st 9TOTO peakiiy MOYBEHHOTO OCHOBaHHMS, KOTOPOE Ie(hOpMUPYETCS TIPH BO3ACHCT-
BUH Ha HETO 3JIACTHYHBIMH KOJIECAMH, BEIPA3HM C TIOMOIIHIO BETHYMHBI TOTEHIIMAIBHOM
SHEPTUH, BO3HHUKAIOIIEH TPH PA3IMYHBIX JIe(OPMAIHSIX IITUHBL:

R =¢,-A R =c¢.-C M, :cyﬂ(;,
a,
rae A, { — COOTBETCTBEHHO MPOAOJIbHAS ¥ OOKOBas Ae(opMaIu JIaCTHUHOM IIHUHBI,
€ €5 €, — COOTBETCTBEHHO KOB(i)(i)HHI/I@H’EBI, XapaKTePHU3YIOIIre OOKOBYO, IIPOIOIHHYIO
U YTJIOBYIO KECTKOCTh IMHEBMATHUYECKOM IMHBI, OTPE/iesieMble SKCIIEPUMEHTAIBHO;
a,, a, — ONpeJeNseMble SKCIIEPUMEHTAIBHO MapaMeTPbl KPUBHU3HbI JIMHUN KaueHHS
000JI0YKH IHHBI 110 [IEHTPATBHON YaCTH MSITHA KOHTAKTA.
YpaBHEHHS MEPEMEIICHHUS MACTUYHOTO KoJIeca MPH BEAYIEM PEKUME HATPYIKCHUSL:
— TIPH [IEPEMEILICHHH €r0 B IPOR0TIbHOM (P, = 0) HanpasieHuu:

) e+ K .
V=0 rg|1-——2h |- 4 )
rK
— IIPH TIEPEMETEHUH €T0 ¢ OOKOBBLIM YBOIOM:
P+E+V (14 £,)C =0, (6)
a,

TIe ¥, — KHHEMaTHYeCKUH pauyc SIaCTUYHOTO KOJIeca MPH €0 JIBHKEHNUH B CBOOO-
HOM pexume Harpyxenus (P = 0); &, K, f — k09 duumenTsl, Xxapakrepusyrommue
COOTBETCTBEHHO IIPOLECCHI CKATHS HAOETAIOIINX BOJIOKOH 000I0YKH IIMHBI O] BO3/ICH-
CTBUEM HPOJIONBHOMN peakiuu P, IpOCKaIb3bIBaHHs IIUHBI [0 OTIOPHOH MOBEPXHOCTH
BJIOJIb U MIONIEPEK HAIPABIICHHs JIBHXKEHHUS; ) — CKOPOCTh OCH KOJIECA B ONEPEYHOM
HalpaBJICHUH.

Kospduumentst K| ¥ [, OKa3BIBAKOT, 4TO IPH NPOCKAIb3bIBAHUHM IITUHBI OTHOCH-
TEBHO OMOPHOTO OCHOBAHMS ee Ae(opMalysi CTAHOBUTCS MEHbLIIE, YeM NPH ABHKEHUN
Korneca 0e3 ckonbkeHus. [Iprdaem, yem Oomblie MPOCKab3bIBAIOT JIEMEHTOB MPOTEKTOpa
IIKHBI B [IATHE KOHTAKTA, TEM BeJMYMHA KO3 duimento K, f BbIllE, a KOT/a M0
MOBEPXHOCTH OTIOPHOTO OCHOBAHMS KOHTAKTHBIA OTIEYATOK CKOJB3HUT IOJHOCTBIO,
3HAUECHHS UX CTPEMATCS K OCCKOHEYHOCTH.

CxonbKeHHE BCeX 3JIEMEHTOB KOHTAaKTHOTO OTIIEYaTKa IMHBI KoJieca IT0 IIOBEPXHOCTH
MIOYBEHHOTO OCHOBAHUS XapakTepusyercs: koddduipenTom OykcoBanus. Benmnane
K09 PUIKMEHTOB K ¥ f, , yYUTHIBAIOIIME POCKAIIB3BIBAHUE TOJBKO HEKOTOPOH 4acTh
ISITHA KOHTAKTa IIMHBI C TIOYBOM, C YBEIMYECHHEM 3HaYeHHUS KO3 uimenTa OyKcoBaHUS
CTPEMSATCS aCUMIITOTHYECKHU K UX TPEIeITbHBIM 3HAYCHHSM.

Tak kak Ipu NPOBEIECHUH KCIIEPUMEHTAIBHBIX UCCIICAOBAHUH ONPEIEIUTh BEIH-
4MHbL € M K OTIENBHO HE MPEICTABIAETCS BO3SMOXKHBIM, TIPH ONPE/IEEHIH OyKCOBa-
Hus aBrkutens (8 > 0) npunumaem e + K, =k uf, = ky, MOTOMY YTO Ha MOYBEHHOM
OCHOBaHUH TIEPEXOIHBIN MPOLECC OT MPOCKAIb3BIBAHMUS TOIBKO HEKOTOPHIX JICMEHTOB
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IIITHA KOHTAKTa LIUHBI 0 MOJIHOTO €r0 CKOJIbXECHUS 3aHMMAET O4EHb KOPOTKHUM IIPO-
MEKYTOK BpeMeHH. [109ToMy B pakTHKe ¢ HEOOMBILON MOTPEIIHOCTHIO TPUHUMAIOT,
YTO CKOJIB)KEHHUE TOJIBKO HEKOTOPBIX 3JIEMEHTOB IIMHBI B IISITHE KOHTAKTa C MOYBOMI
NP IEHCTBUU CO3/1aBAEMOTO JABMKUTEIEM YCHIIUS TSATH HE ObIBACT.

Ipu ycTaHOBHBIIEMCS IBHXKEHHH KOJieca (X = O) 6e3 yBoaa u OyKCOBaHHS €ro
CKOPOCTD OTIPENEISIOT C YUYETOM ypaBHEHHS (5) 10 3aBUCUMOCTH:

k. -\
c
rK
KoadpdummenT 6yxcoBanus Sff , ONPEIEIISIONIET0 CABUT TOYBEHHOTO OCHOBAHHSI,
0 KOTOPOM TOBOPHIJIOCH paHee, MOKHO OTPEAETUTh 110 3aBUCHUMOCTH:
sl I/Sx
5 = . ©
k. -
Tk
Torna mocrynarenbHas CKOPOCTb JABHKHTENS C YUYETOM CKOPOCTH OyKCOBaHMs V
CTAHET MCHBIIC:

r_ c
Vi=og re| 1=

C
Oy 1| 1=

V=V-V,., ®)
1 Ha ocHoBaHuU (7) u (8) 3anuiiercs B BUJE:
e 1 koA ‘
V= r|1-—= (1—8;). )
Tx

Tak kak V' = @, 7 , T0 u3 ypaBHeHus (9) MOKHO 3aIMCATh:

re =t | 1- kxck (l—Sil),
rK
TJIe 7, — KHHEMATUIECKUH PainyC BHKUTENS, M.

Ortcrozia MPOUCXOMUT YMEHBIIICHUE CKOPOCTH U KHHEMATHYECKOTO PAINyCa JIBHKUTEIS
3a cyeT JAeopMaliy SIIEMEHTOB [IWHBI B TIPOJOJILHOM HAMPABICHUU U MPOCKAIb3bI-
BaHMS WX OTHOCUTEILHO MOYBEHHOM MOBepXHOCTH. [IpH MPOBEICHUN TATOBBIX UCIIbI-
TaHUH MOOMIILHBIX DHEPTETUIECKUX CPEACTB M OTJEIBHBIX IBUKHUTENCH 3TH (DaKTOPHI
KX/ caM 1o cebe ompeienuTh MoKa HeBO3MOXKHO, Tak kak mo 'OCT 7057-20013
CKOPOCTb JBIKEHHS OTIPEACISACTCS B 3aBUCUMOCTH OT MTPOMICHHOTO MyTH S 33 BpeMs T,
a K03 UIMEHT OyKCOBAaHUS — IO 3aBUCUMOCTH:

&= Ay — N,
nK
e n_, n, —4acToTa BPAILEHHUs JABMKHUTENS COOTBETCTBEHHO MOC Ha X0I0CTOM X0y
U ¢ KPIOKOBOW HArpy3KO# Ha 3a4€THOM y4acTKe OJMHAKOBOMW JITMHBI, MHH .
ITockonbky

2

S S
an

ng

= s o ¢
2nr, 2nry

3TOCT 7057-2001. TpakTopbl CebCKOX035CTBEHHBIE. METOIbI HCTIBLITAHMIA.
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IMOCJIC HCKOTOPLIX npeo6pa3OBaHMﬁ MOXHO IMOJYYHUTb:

VZCOK-VIE(I—S). (10)
Torna Ha ocHOBaHUM BBIpaxkeHHH (9) u (10) momyunm:
k. k
8=8,+== =8/~ (1)
rK VK

B peanbHBIX yCIOBUSAX 3KCIUTyaTalluy MPU Kay€HUU ITHEBMATUYECKOTO Kojieca
B BEJIYIIIEM PEXUME 3HAYCHHUE MOCIIEAHEro cocTapsitoero (11) npenedpexnumo maio,
IIOJOTOMY
kA
5=8" 4 (12)

c
K
ITepBoe ciaaraemoe B (12) 3aBHCHT OT CKOJIBKEHHS KOHTAKTHOTO OTIIEYaTKa ITUHBI 10

HOYBEHHOMY OCHOBAHHUIO SSZI , BTOPOE — OT €€ TaHTeHIMAIBHON MOIaTIMBOCTH. BTOpyio
cocrapystrontyto (12) B Hay4HOM JHMTEpaType MPUHITO UMEHOBATh KaK KOI(MPHUIIHEHT
nCceBA00yKCOBaHUs MBHXKHUTENS. Takoe mpeacTaBieHue mpolecca OyKCOBaHUS CIO-
COOCTBYET YTOYHEHHUIO MOTEPh MOIIHOCTH, TPOUCXO/SIINX B IBIKUTEIC MOOHILHOTO
SHEPIrETUYECKOTO CPEJICTBA, YTO MO3BOJIAET APIYMEHTHPOBAHHO OIPEIEITUTh ITapAMETPhI
apMUPOBaHUs 000JIOUEK IITHH.

B o6mem Buze (Py >0, 8;[ > 0) ypaBHeHHe (6), ONUCHIBaOIIEe MpoIiece Kade-
HUSL IBIDKUTEIIS ¢ OOKOBBIM YBOJIOM TIPH CKOJIBYKEHHHU €0 JIEMEHTOB, HAXOISIIUXCSI
B KOHTAaKTe C II0YBOH CO CKOPOCTBIO V; NEPIEHNKYIAPHO HANPABICHHIO IBIKCHIS
HOJIYYHT BHI:

. ’al .
§+Va—2(1+ky)§+V5—y. 13)

[ns ycraHoBuBIIETOCS (C = 0) Ka4eHHs JABIKUTENS C YBOOM ypaBHeHue (13)
MOYKHO TIPEJICTaBUTh TaK:

a
1 4 _ (14
V'L (1+k, )G+ Y, = 5. )
a,
Cxopocts V' B 3aBucuMoctsx (13) u (14) ycraHaBauBaeT 3Ha4€HUE CPEHEN CKO-
POCTH IPOTEKTOPA IIUHBI B KOHTAKTE C IIOUBEHHBIM OCHOBAaHUEM.
CkopocTh V THEBMAaTHUECKOTO KoJleca IpU MEPEeMEILCHUU €r0 C YBOJOM OIpese-

nutcs (puc. 2) B BHIIE ABYX €€ COCTABIISONINX:
— TIPOJOIBHASI CKOPOCTD:

V.=Vcos® ; (15)
— TIOTIEpEeYHAast CKOPOCTh:
y=V,=Vsn0O,.

[TpononbHy 0 CKOPOCTh TTHEBMATUYECKOTO KOJIECA V| MOKHO ONPEJIEUTH 10 3aBHU-
cumoctu (9), a HonepeyHyIo V, — 110 3aBHCHMOCTSIM (13), (14).
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Tomyuenue Tarosoro ycumus awxutenst P, = P, cos® — P, sin@® , TIpH IBIKEHUH
¢ OOKOBBIM YBOZIOM TaKOH K€ BETTMYUHBI KaK 6e3 yBOJa, BO3MOJKHO TOIBKO 1pu pocTte
IPOJOJIBLHON Cuibl P . D10 Oyner cnoco6CcTBOBaTh pocTy Koddduunenta Gykco-
Banus O’ W CHHKEHHIO, cornacHo (9) u (15), mposonbHoOl ¥V, 1 mocTynarensHol V/
CKOPOCTEH TepeMelIeH s BeAyIIEro Kojeca. '

VBenuueHnue 3HaueHus ko3 duipeHTa 8 Yy ABWKUTEIIA, IEPEMELIAIOLIErOCs
C YBOIIOM OyzieT HaOMIOaThCs U MPH (I)I/IKCI/IPOBaHHOM 3Ha4YeHHH P, TIOTOMY YTO TIpH
OTHOBPEMEHHOM IPOIOIIEHOM M OOKOBOM CKOJIBKEHUH JIEMEHTOB KOHTAKTHOTO OTIIe-
YyaTKa [IMHBI CHJIbHEE HAPYIIAeTCs CBI3HOCTD MOYBHL.

Kpome GykcoBanms, 3aagenue tarooro KII/I aBrkuTens onpenenseT u ero conpo-
THUBIICHUE CAMOTIEPEABIKEHIIO. BeunHy CONpOTHBIIEHHS CaMOTIEPEIBIKEHIIO MOXKHO
OIIPEICIIUTD MJIN KaK paboTy TPEeHUs KaueHUst Z ., , WU KaK YCIOBHBI MOMEHT M,.

Crenyer 3aMETHUTh, YTO NP MEpPEMEIICHIH ITHEBMaTHUECKOTO Kojleca paszeieHre
3aTpaT MOIIHOCTY Ha OYKCOBAaHUE M CONPOTUBIICHHE CAMOTIEPEIBIKEHHIO YUCTO YCIOBHO.
TpaauIIIOHHO MPH PaCCMOTPEHUH MOLITHOCTHOTO Oananca ABMKUTENS MPEAIIonaraeTcs,
9YTO CHa4dajaa HCO6XOI[I/IMO YUUTBIBATh MMOTEPHU MOUIHOCTH HA €T0 6yKCOBaHI/IC, a I10-
TOM — Ha camonepe/rkenne. [105ToMy moTepn MOLIHOCTH Ha caMmonepeBikeHne N,
ONpEAEIISAIOTCS OCTyNaTEIbHONW CKOpPOCThIO V. Ha camom nelnie motepu 3HEpPruu Ha
nedopManyy B IMIMHE U TIOYBEHHOTO OCHOBAHUSA MPUCYTCTBYIOT MPH KaueHUH KoJieca
HE3aBUCHUMO OT BEJIMYMHBI TIOCTYNAaTeIbHOM ckopocTu V. Hanpumep, npu BOZHUKHOBE-
HUHW CTOIIPOIICHTHOTO OYKCOBAHUS NBIKUTEIH BPAIIAETCs, HO CTOUT Ha Mecte (V' =0).

l'ucrepesucHbIe TOTEpH B MIMHE ABMKUTENS MPUBOAAT K CHIDKEHHIO TOJH MOIITHOCTH,
KOTOpasi MOJBOANTCS K KOHTAaKTHOW MOBEPXHOCTH KOJIeCa C TIOYBEHHBIM OCHOBAHHEM
u onpenenser ero Oykcopanue. [loaTomy orpeerneHue noTepb MOIIHOCTH Ha OyKCOBa-
HHE B BUJIE IPOM3BEACHHS OCEBOI MOITHOCTH Ha BETMYMHY K03 dHuneHTa OyKCoBaHUS
HaM MPEACTaBISETCSI HEOOOCHOBAHHBIM.

Tsaroseiit KI1/I aBmkutesst npeacTaBUM B BUAE paOOTHI, COBEPLIAEMON TATOBBIM
YCHJIMEM 32 OJIUH €r0 000POT OTHECEHHOH K pa00Te KPYTSAIIEr0 MOMEHTA, TIOIBOJIMMOTO
K BeAyIleH ocH:

_5-S
r M, 2n

C yuyetoMm niceB100yKCOBaHHUS IIMHBI, BOSHUKAIOIIETO MO ICHCTBUEM TIPOIOIBHON
nedopmaruu, 6e3 3aTpaT MOIIHOCTH Ha e¢ KaueHus Z,, U Ha GykcoBaHUE Zy MOXHO
3ammcarh:

P -S=M2n-Z, —Zs,

TOTIA
M 2n-Zy ~Z _ M 2n—Ziy (M 2m—Z,, ) - Zs _
T M 2n M 2n (MKZTE TK)
Zi
2 (i Zs (16)

[}
@
w
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3aMeTuM, 4TO
Zy =PSsy, BL=M/2n-7

rae Sz — CHUKEHHE MPOHIEHHOTO MyTH KOJIECOM 3a OIUH €ro 060pOT M3-32 BO3HUK-
HOBEHHS CyMMapHOTO OyYKCOBaHUS IBIKUTEIIS, L — JUTMHA TIEPUMETPA UCTIBITHIBAEMOTO
KoJeca.

TK >

P, kH / kN
0=45xH/kN e
2,54
2,0 T el
’ 5 "o /2
o o s | 3
1,5_ o~ X% o
/ Q=40 kH /KN
1,05
05
T T T T T
0 2 4 6 8 10 12 14

O, rpan/ deg

Puc. 4. I'padudeckoe 0ToOpakeHHE CHIIBI CONIPOTHBIEHHST CAaMOIIEPEABIKEHHUIO KoJleca
Ha mmHe 30,5R-32 B Be1oMOM pexuMe Harpy>keHus B 3aBUCMMOCTH OT BEJIMYMHBI yIJIa yBOJA:
1—-P,=100klla; 2 - P, =130 xIla; 3 - P, = 160 xlla
Fig. 4. Graphical representation of the resistance force to self-movement of the wheel
on the tire 30.5R-32 in the slave loading mode, depending on the magnitude of the slip angle:
1-P,=100kPa; 2~ P, =130 kPa; 3 - P, = 160 kPa

CrenoBarensHO, B OTyYEHHOM 3aBUCUMOCTH (1 6) epBbIii COMHOXKUTEIH XapaKTe-
PU3YeT MOTEpH HA KAYCHNE 1), THEBMATHKA, BTOPOH — [IOTEPH Ha ero OYKCOBaHHE 1), HIIH

Ny =M Ms>»
e
Zix v
MK MK
P.S
Ny =1-—-1"==(1-3,).

PL

ITo ycraHOBIEHHBIM BenmuuHaM M, , M, , u O; (Ha pucyHke 3b) HECIOKHO Ompe-
JIETUTH 3HAYEHNE TaK HA3bIBAEMOTO YCIOBHOTO MOMEHTA COIIPOTUBIICHHS CaMOIIePE/I-
BIDKEHUIO M ', THEBMATHKA M CUITBI €TO CONPOTHBIICHHS KA9CHHUIO Pf:

K

n M
M, =M|1- Tj, P =—1
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Ionyuennsie qst munbl 30,5R-32 no 3aBucumoctu (17) cumsl PfOT yriia 60KOBOTO
yBOJIa B BEyIlIeM peKUME KoJieca IOKa3aHbl Ha pUCYHKe 3.

Ha pucynke 4 nokasasbl 3aBUCUMOCTH CHIIbL P, (@) MIpU KaueHUH KoJleca B BeJ0-
MOM pekume HarpykeHus [38].

3aBUCHMOCTH CHJIBI Pf (@) HAIIISTHO JIOKA3bIBAKOT, YTO COMPOTUBIICHUE KAYCHHUIO
ITHEBMATHUYECKOT0 KOJIECa IPU BEZIOMOM H BEAYIIIEM PEXKUMAX HATPYKEHHS KMEET Pa3HbIN
XapakKTep: Ha BEAYIIEM PEXKUME OHO OOJIBIIE M0 BETMYUHE, TEMIT €T0 YBETHMICHHS TAKKE
¢ pocToM yriia 60KOBOTO yBO/a OoJiee BRICOKHIA. TakuM 00pa3om, 371eCh IEPBOCTEIICH-
HOE 3HAUYEHHE OKa3bIBaeT paboTa TPEHHS KaueHHs U3-3a Tporiecca AeHopMHUpOBaHHS
000JIOYKH [THEBMATHYECKOM IIMHEI.

OBCYXJIEHHUE U 3AKIIOYEHUME

[IpoBeneHHBIN aHAN3 AaHATUTUYECKUX U SKCTIEPUMEHTAIBHBIX UCCIIEIOBAHUH IBH-
YKEHHs1 THEBMATHUECKOTO KoJieca B 00IIeM BH/IE JOKa3bIBAET CHIYKEHUE TATOBBIX CBOMCTB
MTHEBMATHYECKUX KOJIEC MPH MX JBIKEHUH C YBOAOM (IIPH yIiIaX yBoAa IHHHI 1,5...2,5°
MIOTEpH PHEPrUM Ha OyKCOBaHME YBEIMUUBAIOTCS 110 25 %). B T0 ske Bpemst npu yBenu-
YEHHH yTJIa YBO/IAa COTIPOTUBIIEHNE CAMOTIEPEABIKEHUIO BEAYIIETO THEBMAaTHUECKOTO
KoJIeca BBILIE 110 BEJIMYMHE ¢ 00JIee BBICOKUM TEMIIOM €0 POCTa, YEM BEIOMOTO.

YcranoBneHo pacrnpenenenue BiusHus Ha Tsroebiit KITJ[ aBrxuTess npy ero kKaueHUH
¢ OOKOBBIM YBOZIOM TJIaBHBIX (PAKTOPOB: B CyMME 3aTpar MOIITHOCTH Ha JIOJ0 OyKCcoBa-
Hus Kosteca Ha muHe 30,5R-32 npuxonutcs 37...46 % (9...12 % u3 HuX 00yCIIOBIECHBI
NCceBaO0OYKCOBaHNEM), @ HA CONPOTHBICHUE CAMOTIEPEABIKEHHIO — 54...63 %.

Takum 00pazom, 3aTpaThl MOLUTHOCTH Ha MPEONOJICHUE CONPOTUBICHUS CaMoIIe-
peOBIKEHHIO Tpeobiagaromue. OToT (akT He0OXOOUMO YUUTHIBAaTh IPU pa3padoTke
Pa3IMYHBIX KOHCTPYKTUBHBIX MEPOIPUSITUH € LIETBIO0 COBEPIIEHCTBOBAHMSI IIIMH XO/10-
BbIX cucreM MCA.

CIIMCOK JIMTEPATYPBI

1. Tepuosbix K.C., YerBepoa K.C. CocTosiHUE 1 TEHICHIIN Pa3BUTHS TEXHUYECKOH 0a3bl CEILCKOXO-
3SIUCTBEHHBIX NPeANpUsTUil. Intenational Agricultural Journal. 2022;65(6):25. https://doi.org/10.55
186/25876740_2022 6_6_25

2. Hemnes A.E., Baxpymer B.B., ldemenHox M.B. OOHOBIeHHE MaIIMHHO-TPAKTOPHOTO IIapKa
AIIK Cubupckoro ¢enepanbHOro okpyra. Mexanuzayus u 31eKmpupurkayus cenbCckoeo Xo3sll-
cmea. 2022;(55):220-222. URL: https://mechel.belal.by/jour/article/view/726 (mara oOpareHwus:
20.03.2025).

3. Tomxaes T.3., 3youna B.A., ManaxoB 1.C. O6ocHOBaHHE (yHKIMOHATBHBIX XapaKTEPUCTHK CEJlb-
CKOXO3HCTBEHHBIX MOOMIIBHBIX IHEPreTHMYECKUX CPEICTB B MHOTOKPHTEPHAIBHOH IOCTaHOBKE.
Tpaxmoput u cenvxosmawunsl. 2022;89(6):411-420. https://doi.org/10.17816/0321-4443-121325

4. Jparyneako B.B. XapuronoB B.B. JluHamMuka kadeHus Kojieca C ITHEBMAaTHYECKOW IIMHOMN
IIpU TEepPEeMEHHON BepTUKANBbHON Harpyske. Hayuuwui owcypnan KyoIAY. 2024;198(4):1-10.
URL: https://ej.kubagro.ru/2024/04/pdf/08.pdf (nara oopamenus: 20.03.2025).

5. Xaodwusos K.A., Xadusos P.H., Tropun W.10., Jleuenko I".B., 'amaronos JI.B., JIymnukor A.A. Omn-
THMAaJIbHbIE TAPaMETPhl TPAKTOPA U MAXOTHOTO arperara Mo pa3lIuyHbIM KPUTEPHSM ONTUMU3ALUH.
Aepapnviii nayynwiii scypran. 2023;(1):155-160. https://doi.org/10.28983/asj.y202311pp155-160

6. Ovchinnikov A.S., Kuznetsov N.G., Nekhoroshev D.D., Gapich G.S., Nekhoroshev D.A.,
Fomin S.D., et al. Some Ways to Reduce the Dynamic Loads of Agricultural Machine-Tractor

Technologies, machinery and equipment 385


https://doi.org/10.55186/25876740_2022_6_6_25
https://doi.org/10.55186/25876740_2022_6_6_25
https://mechel.belal.by/jour/article/view/726
https://doi.org/10.17816/0321-4443-121325
https://ej.kubagro.ru/2024/04/pdf/08.pdf
https://doi.org/10.28983/asj.y2023i1pp155-160

ggl?)‘ WHXEHEPHBIE TEXHOJIOTN U CUCTEMbI Tom 35, Ne 3. 2025

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Aggregates. ARPN Journal of Engineering and Applied Sciences. 2018;13(22):8776-8779.
URL: https://www.arpnjournals.org/jeas/research_papers/rp 2018/jeas 1118 7388.pdf (mara obpa-
menus: 20.03.2025).

Mapmanus E.B., Ky3nenos E.E., Illutos C.B., Mutpoxuna O.I1., Kunsesa H.I1., KoBanesckuii B.H.
HanpaBneHust MCCiIeOBaHUi sl CHI)KCHHSI CHJIBI CONPOTUBIICHHS ABHKCHHIO KOJIECHOTO 3HEpre-
THYECKOTO CpeAcTBa. Aepapmwiti nayumwiti acypran. 2023;(7):147-152. https://doi.org/10.28983/
asj.y2023i7pp147-152

AnncumoB H.JI. Meronyka paruoHaJIbHOTO BBIOOpa KOMIUIEKTa THEBMATHYECKUX IIHMH IS CEllb-
CKOXO3HCTBEHHOTO TpakTopa. Ipaxmopei u cenvxosmawiunsl. 2022;89(6):421-429. https:/
doi.org/10.17816/0321-4443-109895

Hosuxos B.B., [Toznees A.B., EponTaes B.B., Uymaxos /I.A., Koinecos H.M., Tumomun H.B., u gp.
DKcnepuMeHTaIbHOE ONpeieieHiHe OOKOBOM KeCTKOCTH ITHEBMATHYECKOTO Kojieca Tpakropa MT3-82
«BEJTAPY C». Tpakmopor u cenvxosmawunst. 2023;90(2):123-132. https://doi.org/10.17816/0321-
4443-280225

Belyaev A.N., Shatsky V.P., Kozlov V.G., Trishina T.V., Vysotskaya I.A. Determination of
Theoretical Path of Vehicle Motion upon Cornering. Journal of Applied Science and Engineering.
2022;25(5):893-899. https://doi.org/10.6180/jase.202210_25(5).0004

benses A.H., Illankuit B.I1., I'ynesckuii B.A., Tpummna T.B. Orenka 60KOBOr0 OTKIOHCHHS KO-
JIECHOM MAIIIMHBI OT 3aJaHHOW TPACKTOPHH ABWKEHUS. CubUpCKull 8eCTMHUK CeNbCKOXO3AUCTBEHHOU
nayku. 2022;52(4):120-128. https://doi.org/10.26898/0370-8799-2022-4-13

Benses A.H., Opobunckuii B.U., I'ynesckuit B.A., Tpumuna T.B., Beiconkas W.A. BokoBbie cuibl
Ha KOJIECax TPAKTOpa IIPU BXOJE B IOBOPOT. BecnHuk BOPOHENCCKO20 20CYOapCMBEHHO20 A2PAPHO20
yuusepcumema. 2021;(2):29-38. https://doi.org/10.17238/issn2071-2243 2021 2 29

Kparuenko B.A., MemukoB .M. OnieHKa CONPOTHBISIEMOCTH YBOAY KPYITHOTaOAPUTHBIX IIUH JBH-
JKUTEJICH TpakTopa TAroBoro kiacca 5. Hayuwwui owcypnan KyolIAY. 2021;(169):191-204. https://
elibrary.ru/gyfxgd

Keller T., Sandin M., Colombi T., Horn R., Or D. Historical Increase in Agricultural Machinery
Weights Enhanced Soil Stress Levels and Adversely Affected Soil Functioning. Soil and Tillage
Research. 2019;194:104293. https://doi.org/10.1016/].sti11.2019.104293

Moinfar A., Shahgholi G., Gilandeh Yo.A., Kaveh M., Szymanek M. Investigating the Effect
of the Tractor Driving System Type on Soil Compaction Using Different Methods of ANN,
ANFIS and Step Wise Regression. Soil and Tillage Research. 2022;222:105444. https://
doi.org/10.1016/j.stil1.2022.105444

Mileusni¢ Z.I., Satjnikov E., Radojevi¢ R.L., Petrovic D.V. Soil Compaction Due to
Agricultural Machinery Impact. Journal of Terramechanics. 2022;100:51-60. https://
doi.org/10.1016/j.jterra.2021.12.002

Moinfar A., Shahgholi G., Abbaspour-Gilandeh Yo., Herrera-Miranda 1., Hernandez-Hernandez J.L.,
Herrera-Miranda M.A. Investigating the Effect of the Tractor Drive System Type on Soil Behavior
Under Tractor Tires. Agronomy. 2021;11(4):696. https://doi.org/10.3390/agronomy11040696
Kravchenko V., Kravchenko L., Zhurba V., Senkevich S., Duryagina V. Reducing the Dynamic
Loading of the Links of the Machine-Tractor Unit Aggregated by the Mobile Power Vehicle of
the 1.4 Drawbar Category. In: Networked Control Systems for Connected and Automated Vehicles
(16 November 2022). p. 2043-2052. https://doi.org/10.1007/978-3-031-11051-1_210

Kparuenko B.A. Pe3ynbTarsl HCIIBITAHUI MAITHHHO-TPAKTOPHOTO arperara Ha 6a3e TpakTopa Kiac-
ca 1,4 c mepemeHHOl Bpautarouieiicss Mmaccoid nBurarens. Hayunwvi orcypran KyolAY. 2014;(99).
URL: https://ej.kubagro.ru/2014/05/pdf/15.pdf (mara obpamenns: 20.03.2025).

Nekhoroshev D.D., Nekhoroshev D.A., Konovalov P.V., Popov A.Yu. Research on Experimental
Machine-Tractor Aggregates Equipped with Pneumatic Hydraulic Planetary Clutch at Roag Works.
In: IOP Conference Series: Earth and Environmental Science. Mathematical Modeling of Technical
and Economic Systems in Agriculture I11-2020 (10—11 December 2020). https://doi.org/10.1088/1755-
1315/786/1/012016

Texnonoauu, mawiumvl u 060[7)/0086[Hu€


https://www.arpnjournals.org/jeas/research_papers/rp_2018/jeas_1118_7388.pdf
https://doi.org/10.28983/asj.y2023i7pp147-152
https://doi.org/10.28983/asj.y2023i7pp147-152
https://doi.org/10.17816/0321-4443-109895
https://doi.org/10.17816/0321-4443-109895
https://doi.org/10.17816/0321-4443-280225
https://doi.org/10.17816/0321-4443-280225
https://doi.org/10.6180/jase.202210_25(5).0004
https://doi.org/10.26898/0370-8799-2022-4-13
https://doi.org/10.17238/issn2071-2243_2021_2_29
https://elibrary.ru/gyfxgd
https://elibrary.ru/gyfxgd
https://doi.org/10.1016/j.still.2019.104293
https://doi.org/10.1016/j.still.2022.105444
https://doi.org/10.1016/j.still.2022.105444
https://doi.org/10.1016/j.jterra.2021.12.002
https://doi.org/10.1016/j.jterra.2021.12.002
https://doi.org/10.3390/agronomy11040696
https://doi.org/10.1007/978-3-031-11051-1_210
https://ej.kubagro.ru/2014/05/pdf/15.pdf
https://doi.org/10.1088/1755-1315/786/1/012016
https://doi.org/10.1088/1755-1315/786/1/012016

Vol. 35, no. 3. 2025 ENGINEERING TECHNOLOGIES AND SYSTEMS ggl?)\

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Senkevich S., Bolshev V., Ilchenko E., Chakrabarti P., Jasinski M., Leonowicz Z., et al. Elastic Damping
Mechanism Optimization by Indefinite Lagrange Multipliers. /EEE Access. 2021;9:71784—-71804.
https://doi.org/10.1109/ACCESS.2021.3078609

Senkevich S., Kravchenko V., Lavrukhin P., Ivanov P., Senkevich A. Theoretical Study of the Effect of
an Elastic-Damping Mechanism in the Tractor Transmission on a Machine-Tractor Unit Performance
While Sowing. In: Handbook of Research on Smart Computing for Renewable Energy and Agro-
Engineering. IGI Global Scientific Publishing, 2020. p. 423-463. https://doi.org/10.4018/978-1-
7998-1216-6.ch017

Kravchenko V., Kravchenko L. In the Transmission of the 1,4 Drawbar Category Mobile Power
Vehicle on the Performance Indicators of Machine and Tractor Units. In: XV International
Scientific Conference on Precision Agriculture and Agricultural Machinery Industry “State and
Prospects for the Development of Agribusiness — INTERAGROMASH 2022”. 2022;363:03022.
https://doi.org/10.1051/e3sconf/202236303022

Kuznetsov N.G., Shatokhin A.A., Nekhoroshev D.D., Fomin S.D., Nekhoroshev D.A. Mathematical
Model Studying the Operation of a Machine-Tractor Unit with a Tractor “DT-175S” Wit an Elastic
Element in the Linkage System. In: IOP Conference Series: Earth and Environmental Science.
International Conference on Engineering Studies and Cooperation in Global Agricultural Production
(27-28 August 2020). 2021;659:012076. https://doi.org/10.1088/1755-1315/659/1/012076

Benses A.H., Adonmues J.H., Tpummua T.B., HoBukoB A.E., Illepenexun II.B., Bricon-
kag W.A. BiusHue XeCTKOCTM HaBECHOH CHCTEMbl Ha YCTOMYMBOCTH KPUBOJIMHEHHOIO IBHKE-
HUSI MaIlMHHO-TPAKTOpPHOTO arperara. Hayka 6 Llenmpanvnoii Poccuu. 2023;(2):115-126. https://
doi.org/10.35887/2305-2538-2023-2-115-126

Hognes I'A., Tonauna .M. 3aBUCUMOCTb TATOBBIX CBOMCTB TPAKTOpPa OT THIA COSIUHEHHS C CEIlb-
CKOXO3sHCTBeHHOI MammHOU. CenbckoxossticmeenHvle mawurnvl u mexunonozuu. 2023;17(4):75-81.
https://doi.org/10.22314/2073-7599-2023-17-4-75-81

Jlenckuit A.B., XKemko A.A. Pa3paboTka anropurMa pandoHaJIFHOTO KOMITIEKTOBAHUS MaIlMHHO-
TPaKTOPHBIX arperaroB JUIsl OCHOBHOH 00paOOTKH MOYBEL. Mexanusayus u snekmpu@urayus celb-
ckoeo xosaticmesa. 2023;(1):56-62. https://mechel.belal.by/jour/article/viewFile/754/759

JlaBpoB A.B., Boponun B.A., Cunopos M.B., Ilexansckuit V. A. TaroBbIi pacdeT MOTYIBHOTO 3HEp-
TOTEXHOJIOTHYECKOTO CPEACTBA C YIETOM KHHEMAaTHYECKOTO HECOOTBETCTBHS TPUBO/IA BELYIINX OCEHl.
Cenvcroxosaticmeennvle mawiunvl u mexvonoeuu. 2022;16(2):30-36. https://doi.org/10.22314/2073-
7599-2022-16-2-30-36

Moinfar A.M., Shahgholi G., Gilandeh Y.A., Gundoshmian T.M. The Effect of the Tractor
Driving System on its Performance and Fuel Consumption. Energy. 2020;202:117803. https://
doi.org/10.1016/j.energy.2020.117803

Kim W.-S., Kim Yo.-J., Park S.-U., Kim Ye.-S. Influence of Soil Moisture Content on the Traction
Performance of a 78-kW Agricultural Tractor During Plow Tillage. Soil and Tillage Research.
2021;207:104851. https://doi.org/10.1016/j.stil1.2020.104851

Kpasuenko B.A., MemukoB .M., Konznpa Bb.A. Brussaue rabapuTHEIX pa3MepoB IIMH Ha TSATOBO-
CLICTIHBIE M arpOTEXHUYECKHUE MT0KA3aTeNn TPaKTopa TAroBoro kinacca 5. Hayuuwiil orcypruan KyolAY.
2021;(166):53—67. https://dx.doi.org/10.21515/1990-4665-166-007

Kravchenko V., Kravchenko L., Zhurba V. The Dependence of the Functional Parameters of a Tractor
of Traction Class 1,4 as Part of a Cultivator Unit on the Type of Tire Model of Size 18,4r-38 on
Propellers. In: XVI International Scientific and Practical Conference “State and Prospects for
the Development of Agribusiness — INTERAGROMASH 2023”. 2023;413:02044. https://
doi.org/10.1051/e3sconf/202341302044

Kpasuenko B.A., KpaBuenko JI.B. Ananutndeckoe 000CHOBaHHE MapaMeTPOB BHYTPEHHETO CTPOe-
HHS LIMH JABIDKUTENCH MOOMIIBHBIX 3HEPreTHUECKUX CPEJICTB TArOBOrO Kiacca 1,4. Becmuuk azpap-
nout nayxu Jona. 2023;16(1):17-28. https://elibrary.ru/qizbht

Kpasuenko B.A., Kpasuenxo JI.B., MenukoB .M. D¢ddexkTrBHOCTS cABaMBaHUS KOJIEC TPAKTOPOB
TATOBOTO Kiacca 5. Becmuuk acpaproti nayxu [ona. 2021;(1):4—12. https://elibrary.ru/vplbuu

Technologies, machinery and equipment 387


https://doi.org/10.1109/ACCESS.2021.3078609
https://doi.org/10.4018/978-1-7998-1216-6.ch017
https://doi.org/10.4018/978-1-7998-1216-6.ch017
https://doi.org/10.1051/e3sconf/202236303022
https://doi.org/10.1088/1755-1315/659/1/012076
https://doi.org/10.35887/2305-2538-2023-2-115-126
https://doi.org/10.35887/2305-2538-2023-2-115-126
https://doi.org/10.22314/2073-7599-2023-17-4-75-81
https://mechel.belal.by/jour/article/viewFile/754/759
https://doi.org/10.22314/2073-7599-2022-16-2-30-36
https://doi.org/10.22314/2073-7599-2022-16-2-30-36
https://doi.org/10.1016/j.energy.2020.117803
https://doi.org/10.1016/j.energy.2020.117803
https://doi.org/10.1016/j.still.2020.104851
https://dx.doi.org/10.21515/1990-4665-166-007
https://doi.org/10.1051/e3sconf/202341302044
https://doi.org/10.1051/e3sconf/202341302044
https://elibrary.ru/qizbht
https://elibrary.ru/vplbuu

ggl?)‘ WHXEHEPHBIE TEXHOJIOTN U CUCTEMbI Tom 35, Ne 3. 2025

35. Hutkun A.A., Konaps 10.A., Koueraposa O.C. [ToBbimieHne 3GeKTUBHOCTH IKCILTyaTAIlUH CCIb-
CKOXO3SICTBEHHBIX TPAKTOPOB Ha CIBOCHHBIX NIMHAX. Aepaphbiti Hayunwlil acypran. 2021;(3):78-81.
https://doi.org/10.28983/asj.y2021i3pp78-81

36. Melikov I., Kravchenko V., Senkevich S., Hasanova E., Kravchenko L. Traction and Energy
Efficiency Tests of Oligomeric Tires for Category 3 Tractors. In: IOP Conference Series: Earth and
Environmental Science. XII International Scientific Conference on Agricultural Machinery Industry
(10-13 September 2019). 2019;403:012126. https://doi.org/10.1088/1755-1315/403/1/012126

37. MaromenoB ®@.M., MenukoB .M., fposoii B.I'., KpaBuenko B.A. [THeBMaTuueckas muHa ajas Mo-
OunpHOTO SHepreTuyeckoro cpeactaa. Ilarent 2677817 Poccuiickas Penepanus. 21 suBaps 2019.
URL: https://i.moscow/patents/ru2677817cl 20190121 (nata obpammenus: 20.03.2025).

38. Kpasuenko B.A., MenukoB 1.M. Biusinue 60KkoBOro yBoja IIMH Ha TSATOBO-IHEPTeTHUECKUE TTOKa-
3aTeNU IBYDKHUTENS TPAKTOpa TAroBoro knacca 5. Hayunwiit ocypuan Ky6IrAY. 2021:170(6):211-222.
URL: https://ej.kubagro.ru/2021/06/pdf/12.pdf (mara ooparuenus: 20.03.2025).

39. Kpasuenko B.A., SIposoii B.I', Ilapxomenko C.I., Menuxos .M. fposoii A.B. IlIunnbIil TecTep.
Tlarent 2107275 Poccuiickas ®enepanus. 20 mapra 1998. URL: https://clck.ru/3Nbael (nara obpa-
mrenus: 20.03.2025).

06 asmopax:

KpaBuenko Biragumup AJjiekceeBHY, JOKTOp TEXHHYECKHX Hayk, Ipodeccop, mpodeccop kadenpst
TEXHUKH W TEXHOJOTHH IHUIIEBEIX HMPOU3BOJACTB JIOHCKOTO TOCYIapCTBEHHOIO TEXHHUECKOTO YHHBEp-
curera (344003, Poccuiickast ®enepauns, . Pocro-na-Jlony, mn. 'arapuna, n. 1), ORCID: https:/
orcid.org/0000-0002-9152-5851, Scopus ID: 57204159481, SPIN-kox: 9983-4293, a3v2017@yandex.ru

Kpasuenko Jlrogmuiaa BiiaauMupoBHA, TOKTOP TEXHUYECKUX HAyK, AOLCHT, 3aBelyromas kadenpoit
HPOEKTHPOBAHUS U TEXHUYECKOTO CEPBUCA HA3EMHBIX TPAHCIIOPTHO-TEXHOJIOTHYECKHX CPEACTB JJOHCKOTO
TOCYIApCTBEHHOTO TexHH4Yeckoro yHusepcurera (344003, Poccuiickas ®enepanus, . PoctoB-Ha-/{oHy,
. ['arapuna, x. 1), ORCID: https://orcid.org/0000-0002-9228-3313, Researcher ID: ABD-9790-2021,
Scopus ID: 57204646125, SPIN-kox: 9684-8955, lyudmila.vl. kravchenko@yandex.ru

7Kyp6a Buktop BukropoBu4, KaHAWAT TEXHUIECKUX HAYK, JIOLEHT, TOLUEHT KadeIpbl TPOESKTHPOBAHUS
M TEXHUYECKOTO CEePBHCA HA3eMHBIX TPAHCIIOPTHO-TEXHOJIOIMYECKUX CpeacTB JIOHCKOTO rocyJapCTBeH-
HOTO TexHuueckoro yausepcurera (344003, Poccuiickas denepanus, 1. Pocros-Ha-Jlony, mn. [arapuna,
1. 1), ORCID: https://orcid.org/0000-0002-1075-6157, Scopus ID: 57212377815, SPIN-xox: 1453-5517,
vic.zhurba@yandex.ru

Bxrao asmopos:

B. A. KpaBueHKo — KOHTpOIb, JIUIEPCTBO U HACTABHMYECTBO B MPOIECCE TIIAHUPOBAHUS U IIPOBEACHUS
uccienoBanus; GOpMyITHPOBaHUE HJEH HCCIECIOBAHMS, Lieel 1 3a4a4; pa3paboTKa U MPOSKTHPOBAHUE
METOZIOTIOTHH HCCIIEOBAHUS; OCYIIECTBICHHE HAyYHO-HUCCIIEI0BATEILCKOTO MPOIecca, BKIIIOUast BBIION-
HEHHUE 3KCIIEPUMEHTOB U cOOp JaHHBIX.

JI. B. KpaBueHKO — OCYIlECTBIEHHE HayUHO-UCCIIEN0BATENILCKOTO MPOLECCa, BKII0UAs BBHIMOTHEHUE IKC-
MEPUMEHTOB U cOOp JaHHBIX; CO31aHUE U MOJITOTOBKA PYKOIUCH: BU3yallu3alLlisl Pe3yIbTaToB HCCIEN0Ba-
HHS 1 TIOJTy4EHHBIX JaHHBIX.

B.B. )Kyp6a — OCYHIECTBJICHUEC HAYYHO-HUCCJICA0BATCILCKOIO ITPONLECCa, BKIIHOYAsA BBIITOJHEHUE DKCIICPU-
MCHTOB U C60p JI@aHHBIX; CO3JAaHUE U IIOATOTOBKA PYKOIIUCHU: BU3yaJIU3aliUusa PE3YJIbTaTOB UCCIICIOBaHUA
1 OJIYYCHHBIX JaHHBIX.

Bce asmopul npouumanu u 0006punu okoHuamenbHblil 6APUAHM PYKORUCU.

Hocmynuna 6 pedaxyuro 21.10.2024; nocmynuna nocne peyensupoganus 19.11.2024;
npunsima x nyonuxayuu 27.11.2024

388 Texnonoeuu, mawunsl u 060pyoosanue


https://doi.org/10.28983/asj.y2021i3pp78-81
https://doi.org/10.1088/1755-1315/403/1/012126
https://i.moscow/patents/ru2677817c1_20190121
https://ej.kubagro.ru/2021/06/pdf/12.pdf
https://clck.ru/3NbaeJ
https://orcid.org/0000-0002-9152-5851
https://orcid.org/0000-0002-9152-5851
https://www.scopus.com/authid/detail.uri?authorId=57204159481
http://elibrary.ru/author_profile.asp?spin=9983-4293
https://orcid.org/0000-0002-9228-3313
https://www.webofscience.com/wos/author/rid/ABD-9790-2021
https://www.scopus.com/authid/detail.uri?authorId=57204646125
http://elibrary.ru/author_profile.asp?spin=9684-8955
https://orcid.org/0000-0002-1075-6157
https://www.scopus.com/authid/detail.uri?authorId=57212377815
http://elibrary.ru/author_profile.asp?spin=1453-5517

Vol. 35, no. 3. 2025 ENGINEERING TECHNOLOGIES AND SYSTEMS ggl?)\

10.

11.

12.

13.

14.

REFERENCES

Ternovykh K.S., Chetverova K.S. State and Trends of Development of the Technical Base of
Agricultural Enterprises. Intentional Agricultural Journal. 2022;65(6):25. (In Russ., abstract in Eng.)
https://doi.org/10.55186/25876740 2022 6 6 25

Nemtsev A.E., Vakhrushev V.V., Demenok 1.V. Renewal of Machine and Tractor Fleet Aic of the
Siberian Federal District. Mechanization and Electrification of Agriculture. 2022;(55):220-222.
(In Russ., abstract in Eng.) Available at: https://mechel.belal.by/jour/article/view/726 (accessed
20.03.2025).

Gojaev T.Z., Zubina V.A., Malakhov 1.S. The Justification of Functional Properties of Agricultural
Moving Power Units in the Multi-Objective Scenario. Tractors and Agricultural Machinery.
2022;89(6):411-420. (In Russ., abstract in Eng.) https://doi.org/10.17816/0321-4443-121325
Dragulenko V.V., Kharitonov V.V. Rolling Dynamics of a Pneumatic Tire Wheel Under Variable
Vertical Load. Scientific Journal of KubGAU. 2024;198(4):1-10. (In Russ., abstract in Eng.)
Available at: https://ej.kubagro.ru/2024/04/pdf/08.pdf (accessed 20.03.2025).

Khafizov K.A., Khafizov R.N., Tyurin 1.Y., Levchenko G.V., Gamayunov D.V., Lushnikov A.A.
Optimal Parameters of the Tractor and Arable Unit for Various Optimization Criteria. Agrarian
Scientific Journal. 2023;(1):155-160. (In Russ., abstract in Eng.) https://doi.org/10.28983/
asj.y2023ilpp155-160

Ovchinnikov A.S., Kuznetsov N.G., Nekhoroshev D.D., Gapich G.S., Nekhoroshev D.A., Fomin S.D.,
et al. Some Ways to Reduce the Dynamic Loads of Agricultural Machine-Tractor Aggregates.
ARPN Journal of Engineering and Applied Sciences. 2018;13(22):8776-8779. Available at: https://
www.arpnjournals.org/jeas/research_papers/rp_2018/jeas _1118_7388.pdf (accessed 20.03.2025).
Marshanin E.V., Kuznetsov E.E., Shchitov S.V., Mitrokhina O.P., Kidyaeva N.P., Kovalevsky V.N.
Research Directions for Reducing the Resistance Force to the Movement of a Wheeled Power Vehicle.
Agrarian Scientific Journal. 2023;(7):147—-152. (In Russ., abstract in Eng.) https://doi.org/10.28983/
asj.y2023i7pp147-152

Anisimov N.L. The Method of Reasonable Selection of a Pneumatic Tire Set for an Agricultural
Tractor. Tractors and Agricultural Machiner. 2022;89(6):421-429. (In Russ., abstract in Eng.)
https://doi.org/10.17816/0321-4443-109895

Novikov V.V., Pozdeev A.V., Erontacv V.V.,, Chumakov D.A., Kolesov N.M., Timoshin N.V.,
Kagochkin T.A. Experimental Definition of Lateral Stiffness of a Pneumatic Wheel of the MTZ-82
“Belarus” Tractor. Tractors and Agricultural Machinery. 2023;90(2):123-132. (In Russ., abstract
in Eng.) https://doi.org/10.17816/0321-4443-280225

Belyaev A.N., Shatsky V.P., Kozlov V.G., Trishina T.V., Vysotskaya I.A. Determination of
Theoretical Path of Vehicle Motion upon Cornering. Journal of Applied Science and Engineering.
2022;25(5):893-899. https://doi.org/10.6180/jase.202210 25(5).0004

Belyaev A.N., Shatsky V.P., Gulevsky V.A., Trishina T.V. Evaluation of the Lateral Deviation
of a Wheeled Vehicle from a Given Trajectory. Siberian Herald of Agricultural Science.
2022;52(4):120-128. (In Russ., abstract in Eng.) https://doi.org/10.26898/0370-8799-2022-4-13
Belyaev A.N., Orobinsky V.I., Gulevsky V.A., Trishina T.V., Vysotskaya I.A. Lateral Forces Occuring
on the Tractor Wheels at the Beginning of Turning. Vestnik of Voronezh State Agrarian University.
2021;(2):29-38. (In Russ., abstract in Eng.) https://doi.org/10.17238/issn2071-2243 2021 2 29
Kravchenko V.A., Melikov I.M. Assessing the Skid Resistance of the Propulsive Unit Large Tires
in a 5 Traction Class Tractor. Scientific Journal of KubGAU. 2021;(169):191-204. (In Russ., abstract
in Eng.) https://elibrary.ru/gyfxgd

Keller T., Sandin M., Colombi T., Horn R., Or D. Historical Increase in Agricultural Machinery
Weights Enhanced Soil Stress Levels and Adversely Affected Soil Functioning. Soil and Tillage
Research. 2019;194:104293. https://doi.org/10.1016/].sti11.2019.104293

Technologies, machinery and equipment 389


https://doi.org/10.55186/25876740_2022_6_6_25
https://mechel.belal.by/jour/article/view/726
https://doi.org/10.17816/0321-4443-121325
https://ej.kubagro.ru/2024/04/pdf/08.pdf
https://doi.org/10.28983/asj.y2023i1pp155-160
https://doi.org/10.28983/asj.y2023i1pp155-160
https://www.arpnjournals.org/jeas/research_papers/rp_2018/jeas_1118_7388.pdf
https://www.arpnjournals.org/jeas/research_papers/rp_2018/jeas_1118_7388.pdf
https://doi.org/10.28983/asj.y2023i7pp147-152
https://doi.org/10.28983/asj.y2023i7pp147-152
https://doi.org/10.17816/0321-4443-109895
https://doi.org/10.17816/0321-4443-280225
https://doi.org/10.6180/jase.202210_25(5).0004
https://doi.org/10.26898/0370-8799-2022-4-13
https://doi.org/10.17238/issn2071-2243_2021_2_29
https://elibrary.ru/gyfxgd
https://doi.org/10.1016/j.still.2019.104293

ggl?)‘ WHXEHEPHBIE TEXHOJIOTN U CUCTEMbI Tom 35, Ne 3. 2025

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

390

Moinfar A., Shahgholi G., Gilandeh Yo.A., Kaveh M., Szymanek M. Investigating the Effect
of the Tractor Driving System Type on Soil Compaction Using Different Methods of ANN,
ANFIS and Step Wise Regression. Soil and Tillage Research. 2022;222:105444. https://
doi.org/10.1016/j.still.2022.105444

Mileusni¢ Z.1., Satjnikov E., Radojevi¢c R.L., Petrovi¢c D.V. Soil Compaction Due to
Agricultural Machinery Impact. Journal of Terramechanics. 2022;100:51-60. https://
doi.org/10.1016/j.jterra.2021.12.002

Moinfar A., Shahgholi G., Abbaspour-Gilandeh Yo., Herrera-Miranda 1., Hernandez-Hernandez J.L.,
Herrera-Miranda M.A. Investigating the Effect of the Tractor Drive System Type on Soil Behavior
Under Tractor Tires. Agronomy. 2021;11(4):696. https://doi.org/10.3390/agronomy 11040696
Kravchenko V., Kravchenko L., Zhurba V., Senkevich S., Duryagina V. Reducing the Dynamic
Loading of the Links of the Machine-Tractor Unit Aggregated by the Mobile Power Vehicle of the
1.4 Drawbar Category. In: Networked Control Systems for Connected and Automated Vehicles
(16 November 2022). p. 2043-2052. https://doi.org/10.1007/978-3-031-11051-1_210

Kravchenko V.A. The Results of Machine-Tractor Unit’s Tests on the Basis of a 1,4 Tractor Having
a Rotary Mass of the Engine. Scientific Journal of KubGAU. 2014;(99). (In Russ., abstract in Eng.)
Available at: https://ej.kubagro.ru/2014/05/pdf/15.pdf (accessed 20.03.2025).

Nekhoroshev D.D., Nekhoroshev D.A., Konovalov P.V., Popov A.Yu. Research on Experimental
Machine-Tractor Aggregates Equipped with Pneumatic Hydraulic Planetary Clutch at Roag Works. In:
IOP Conference Series: Earth and Environmental Science. Mathematical Modeling of Technical and
Economic Systems in Agriculture 111-2020 (10-11 December 2020). https://doi.org/10.1088/1755-
1315/786/1/012016

Senkevich S., Bolshev V., Ilchenko E., Chakrabarti P., Jasinski M., Leonowicz Z., et al. Elastic Damp-
ing Mechanism Optimization by Indefinite Lagrange Multipliers. /EEE Access. 2021;9:71784-71804.
https://doi.org/10.1109/ACCESS.2021.3078609

Senkevich S., Kravchenko V., Lavrukhin P., Ivanov P., Senkevich A. Theoretical Study of the Effect of
an Elastic-Damping Mechanism in the Tractor Transmission on a Machine-Tractor Unit Performance
While Sowing. In: Handbook of Research on Smart Computing for Renewable Energy and Agro-
Engineering. IGI Global Scientific Publishing, 2020. p. 423-463. https://doi.org/10.4018/978-1-
7998-1216-6.ch017

Kravchenko V., Kravchenko L. In the Transmission of the 1,4 Drawbar Category Mobile Power
Vehicle on the Performance Indicators of Machine and Tractor Units. In: XV International Scientific
Conference on Precision Agriculture and Agricultural Machinery Industry “State and Prospects
for the Development of Agribusiness — INTERAGROMASH 2022”. 2022;363:03022. https://
doi.org/10.1051/e3sconf/202236303022

Kuznetsov N.G., Shatokhin A.A., Nekhoroshev D.D., Fomin S.D., Nekhoroshev D.A. Mathematical
Model Studying the Operation of a Machine-Tractor Unit with a Tractor “DT-175S” Wit an Elastic
Element in the Linkage System. In: IOP Conference Series: Earth and Environmental Science.
International Conference on Engineering Studies and Cooperation in Global Agricultural Production
(27-28 August 2020). 2021;659:012076. https://doi.org/10.1088/1755-1315/659/1/012076

Belyaev A.N., Afonichev D.N., Trishina T.V., Novikov A.E., Sheredekin P.V., Vysotskaya [.A. The
Influence of the Rigidity of the Hinged System on the Stability of the Curved Movement of the
Machinetractor Unit. Science in the Central Russia. 2023;(2):115-126. (In Russ., abstract in Eng.)
https://doi.org/10.35887/2305-2538-2023-2-115-126

Iovlev G.A., Goldina LI. Dependence of Tractor Traction Properties on Agricultural Machinery
Connections. Agricultural Machinery and Technologies. 2023;17(4):75-81. (In Russ., abstract
in Eng.) https://doi.org/10.22314/2073-7599-2023-17-4-75-81

Lenski A.V., Zheshko A.A. Development of an Algorithm for Rational Acquisition of Machine-
Tractor Units for Basic Tillage. Mechanization and Electrification of Agriculture. 2023;(1):56—62.
(In Russ., abstract in Eng.) Available at: https://mechel.belal.by/jour/article/viewFile/754/759
(accessed 20.03.2025).

Texnonoauu, mawiumvl u 060[7)/0086[Hu€


https://doi.org/10.1016/j.still.2022.105444
https://doi.org/10.1016/j.still.2022.105444
https://doi.org/10.1016/j.jterra.2021.12.002
https://doi.org/10.1016/j.jterra.2021.12.002
https://doi.org/10.3390/agronomy11040696
https://doi.org/10.1007/978-3-031-11051-1_210
https://ej.kubagro.ru/2014/05/pdf/15.pdf
https://doi.org/10.1088/1755-1315/786/1/012016
https://doi.org/10.1088/1755-1315/786/1/012016
https://doi.org/10.1109/ACCESS.2021.3078609
https://doi.org/10.4018/978-1-7998-1216-6.ch017
https://doi.org/10.4018/978-1-7998-1216-6.ch017
https://doi.org/10.1051/e3sconf/202236303022
https://doi.org/10.1051/e3sconf/202236303022
https://doi.org/10.1088/1755-1315/659/1/012076
https://doi.org/10.35887/2305-2538-2023-2-115-126
https://doi.org/10.22314/2073-7599-2023-17-4-75-81
https://mechel.belal.by/jour/article/viewFile/754/759

Vol. 35, no. 3. 2025 ENGINEERING TECHNOLOGIES AND SYSTEMS ggl?)\

28. Lavrov A.V., Voronin V.A., Sidorov M.V., Pekhalskiy I.A. Traction Calculation for Modular
Energotechnological Unit Given Kinematic Mismatch of Driving Axles. Agricultural Machinery and
Technologies. 2022;16(2):30-36. (In Russ., abstract in Eng.) https://doi.org/10.22314/2073-7599-
2022-16-2-30-36

29. Moinfar A.M., Shahgholi G., Gilandeh Y.A., Gundoshmian T.M. The Effect of the Tractor Driving Sys-
tem on its Performance and Fuel Consumption. Energy. 2020;202:117803. https://doi.org/10.1016/j.en-
ergy.2020.117803

30. Kim W.-S., Kim Yo.-J., Park S.-U., Kim Ye.-S. Influence of Soil Moisture Content on the Traction
Performance of a 78-kW Agricultural Tractor During Plow Tillage. Soil and Tillage Research.
2021;207:104851. https://doi.org/10.1016/j.stil1.2020.104851

31. Kravchenko V.A., Melikov I.M., Kondra B.A. The Impact of the Tires of Overall Sizes on the
Traction-Coupling and Agrotechnical Parameters in the Tractor of Class 5 Traction. Scientific Journal
of KubGAU. 2021;(166):53—67. (In Russ., abstract in Eng.) https://dx.doi.org/10.21515/1990-4665-
166-007

32. Kravchenko V., Kravchenko L., Zhurba V. The Dependence of the Functional Parameters of
a Tractor of Traction Class 1,4 as Part of a Cultivator Unit on the Type of Tire Model of Size 18,4r-38
on Propellers. In: XVI International Scientific and Practical Conference “State and Prospects
for the Development of Agribusiness — INTERAGROMASH 2023”. 2023;413:02044. https://
doi.org/10.1051/e3sconf/202341302044

33. Kravchenko V.A., Kravchenko L.V. Analytical Justification of the Parameters of the Internal Structure
of Tires of a Propulsion Unit for Mobile Power Vehicles of Traction Class 1,4. Vestnik Agrarnoj
Nauki Dona. 2023;16(1):17-28. (In Russ., abstract in Eng.) https://elibrary.ru/qizbht

34. Kravchenko V.A., Kravchenko L.V., Melikov .M. The Efficiency of the Wheel Doubling in the Tractor
of Traction Class 5. Vestnik Agrarnoj Nauki Dona. 2021;(1):4—12. (In Russ., abstract in Eng.) https://
elibrary.ru/vplbuu

35. Nitkin A.A., Kotsar Yu.A., Kochegarova O.S. Increasing Efficiency of Operation of Agricultural
Tractors with Double Tires. The Agrarian Scientific Journal. 2021;(3):78-81. (In Russ., abstract
in Eng.) https://doi.org/10.28983/asj.y2021i3pp78-81

36. Melikov 1., Kravchenko V., Senkevich S., Hasanova E., Kravchenko L. Traction and Energy
Efficiency Tests of Oligomeric Tires for Category 3 Tractors. In: IOP Conference Series: Earth and
Environmental Science. XII International Scientific Conference on Agricultural Machinery Industry
(10-13 September 2019). 2019;403:012126. https://doi.org/10.1088/1755-1315/403/1/012126

37. Magomedov FM., Melikov ILM., Yarovoy V.G., Kravchenko V.A. [Pneumatic Tire for
Mobile Power Equipment]. Patent 2677817 Russian Federation. 2019 January 21. (In Russ.)
Available at: https://i.moscow/patents/ru2677817¢c1 20190121 (accessed 20.03.2025).

38. Kravchenko V.A., Melikov .M. Effect of the Tire Lateral Skid on Traction and Energy Perfor-
mance of the Propulsion Unit in the Tractor of Class 5 Traction. Scientific Journal of KubGAU.
2021:170(6):211-222. (In Russ., abstract in Eng.) Available at: https://ej.kubagro.ru/2021/06/
pdf/12.pdf (accessed 20.03.2025).

39. Kravchenko V.A., Jarovoj V.G., Parkhomenko S.G., Melikov I.M., Jarovoj A.V Tire Tester. Patent
2107275 Russian Federation. 1998 March 20. (In Russ., abstract in Eng.) Available at: https://
clck.ru/3Nbael (accessed 20.03.2025).

About the authors:

Vladimir A. Kravchenko, Dr.Sci. (Eng.), Professor, Professor of the Department of Food Production
Engineering and Technology, Don State Technical University (1 Gagarin Square, Rostov-on-Don 344003,
Russian Federation), ORCID: https://orcid.org/0000-0002-9152-5851, Scopus ID: 57204159481,
SPIN-code: 9983-4293, a3v2017@yandex.ru

Lyudmila V. Kravchenko, Dr.Sci. (Eng.), Associate Professor, Head of the Department of Design
and Technical Service of Ground Transport and Technological Means, Don State Technical University

Technologies, machinery and equipment 391


https://doi.org/10.22314/2073-7599-2022-16-2-30-36
https://doi.org/10.22314/2073-7599-2022-16-2-30-36
https://doi.org/10.1016/j.energy.2020.117803
https://doi.org/10.1016/j.energy.2020.117803
https://doi.org/10.1016/j.still.2020.104851
https://dx.doi.org/10.21515/1990-4665-166-007
https://dx.doi.org/10.21515/1990-4665-166-007
https://doi.org/10.1051/e3sconf/202341302044
https://doi.org/10.1051/e3sconf/202341302044
https://elibrary.ru/qizbht
https://elibrary.ru/vplbuu
https://elibrary.ru/vplbuu
https://doi.org/10.28983/asj.y2021i3pp78-81
https://doi.org/10.1088/1755-1315/403/1/012126
https://i.moscow/patents/ru2677817c1_20190121
https://ej.kubagro.ru/2021/06/pdf/12.pdf
https://ej.kubagro.ru/2021/06/pdf/12.pdf
https://clck.ru/3NbaeJ
https://clck.ru/3NbaeJ
https://orcid.org/0000-0002-9152-5851
https://www.scopus.com/authid/detail.uri?authorId=57204159481
http://elibrary.ru/author_profile.asp?spin=9983-4293

%;73. WHXEHEPHBIE TEXHOJIOTN U CUCTEMbI Tom 35, Ne 3. 2025

(1 Gagarin Square, Rostov-on-Don 344003, Russian Federation), ORCID: https://orcid.org/0000-0002-
9228-3313, Researcher ID: ABD-9790-2021, Scopus ID: 57204646125, SPIN-code: 9684-8955,
lyudmila.vl.kravchenko@yandex.ru

Victor V. Jurba, Cand.Sci. (Eng.), Associate Professor, Associate Professor of the Department of Design
and Technical Service of Ground Transport and Technological Means, Don State Technical University
(1 Gagarin Square, Rostov-on-Don 344003, Russian Federation), ORCID: https://orcid.org/0000-0002-
1075-6157, Scopus ID: 57212377815, SPIN-code: 1453-5517, vic.zhurba@yandex.ru

Authors contribution:

V. A. Kravchenko — supervision, leadership and mentoring in the planning and conducting of the study;
formulating ideas, goals and aims of the study; developing and designing the study methodology;
conducting a study and investigating process, specifically performing the experiments and data/evidence
collection.

L. V. Kravchenko — conducting the study, specifically performing the experiments and data/evidence
collection; preparing and presenting the manuscript: visualizing the study results and obtained data.

V. V. Jurba — conducting the study, performing the experiments and data/evidence collection; preparing
and presenting the manuscript: visualizing the study results and obtained data.

All authors have read and approved the final manuscript.

Submitted 21.10.2024; revised 19.11.2024, accepted 27.11.2024

392 Texnonoeuu, mawunsl u 060pyoosanue


https://orcid.org/0000-0002-9228-3313
https://orcid.org/0000-0002-9228-3313
https://www.webofscience.com/wos/author/rid/ABD-9790-2021
https://www.scopus.com/authid/detail.uri?authorId=57204646125
http://elibrary.ru/author_profile.asp?spin=9684-8955
https://orcid.org/0000-0002-1075-6157
https://orcid.org/0000-0002-1075-6157
https://www.scopus.com/authid/detail.uri?authorId=57212377815
http://elibrary.ru/author_profile.asp?spin=1453-5517

