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Abstract

Introduction. Today crop production is one of the important components of the successful functioning of
the country’s economy. The connecting link of all technological operations for cultivating agricultural
crops is transport work, a large share of which falls on road freight transport. The existing models of trucks
used in the agricultural industry perform a wide range of transport work, but with the low load-bearing ca-
pacity of the supporting surface caused by unfavorable weather conditions, its use in field conditions is lim-
ited, and in some situations it is completely impossible. In turn, the delivery of goods to the place of sowing
and the removal of crops, respectively, in the spring-autumn period are one of the determining directions
for the financial and economic stability of agricultural enterprises of any form of ownership. The solution
to the problem of using cargo transport equipment on foundations with weak load-bearing capacity is to
modernize existing equipment or develop new types and models of it, allowing it to perform the required
technological operations on various soils and in all weather conditions, including work on the most difficult
foundations — wet plowed soil. One of the possible directions for solving this problem is the development
and use of automobile vehicles with a combined method of movement — rolling and walking, which allows
you to choose it depending on the type of base and the load-bearing capacity of its supporting surface. To
study vehicles with a combined method of movement, an experimental vehicle was designed that has origi-
nal technical solutions that allow it to move by rolling and walking methods. Object. The object of the
study is the support patency of an experimental vehicle on wet plowed soil. Materials and methods. The
reference cross-country ability of an experimental vehicle on wet plowed soil was determined in the field
when studying parameters — the amount of current consumed by the engines, the distance traveled, the
depth of the rut, the degree of soil compaction. The parameters of support patency on wet plowed soil were
studied with and without the use of original technical solutions incorporated into the design of the experi-
mental vehicle. Results and conclusions. Analysis of the results of field studies of the movement of an
experimental vehicle using the rolling and walking methods on the base of wet plowed soil showed that:
when moving by the rolling method, the peak current consumption indicators of the electric motors that
ensure the forward movement of the vehicle at a load of 300 N amounted to 0.133 A, while when moving
by walking amounted to 0.127 A; the depth of the track when moving by the rolling method is 2.5 cm at a
load of 300 N, which is 2.1 times higher than when moving by the walking method, in which, at a load of
500 N, the depth of the track does not exceed 1.6 cm; the degree of soil compaction when moving by the
rolling method with a load of 300 N is 1.114, while with the walking method of movement it is 1.077; at a
load of 300 N, complete slipping occurs and the experimental vehicle gets stuck; forward movement using
the rolling method is impossible without external forces, while movement using the walking method is also
possible at a load of 500 N.
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clearance, wet plowed soil.

Citation. Fomin S. D., Myasnikov A. S. Field studies of the supporting performance of an experi-
mental vehicle on wet plowed soil. Proc. of the Lower Volga Agro-University Comp. 2023. 3(71). 469-
480 (in Russian). DOI: 10.32786/2071-9485-2023-03-47.

Author's contribution. All authors of this study were directly involved in the planning, execution or anal-
ysis of this study. All authors of this article reviewed the submitted final version and approved it.

Conflict of interest. The authors declare no conflict of interest.

469



sk H3BECTHSA ¥xkxk

HHXHEBOAXCKOI'O ArPOYHHBEPCHTETCKOI'O KOMITAEKCA:
HAYKA H BBICIUEE IPOPECCHOHAABHOE OBPA30BAHHE

N 3 (71), 2023

YK 631.37
MOJIEBBIE UCCJIEJOBAHUS OIIOPHOM ITPOXOIUMOCTH
IKCHEPUMEHTAJIBHOI'O TPAHCIIOPTHOI'O CPEJACTBA HA BJIA’/KHOM
BCIIAXAHHOM I'PYHTE

1
C. . ®oMuH , 00KmMop mexHuyeckux Hayx, npogeccop
2
A. C. MsiIcCHUKOB®, npenooagamerv

'®I'BOY BO Boneozcpadckuii TAY
YII0Y «asnpom konnedsc Bonzoepad um. M. A. Mamnawosay
2. Boneoepao, Poccuiickas ®edepayus

AKTYalIbHOCTb. Ha ceromusHuii 1eHb paCTCHUEBOCTBO SIBIISETCS OMHON M3 Ba)KHBIX cliara-
€MBIX YCIICNIHOTO ()YHKIIMOHUPOBAHHS SKOHOMHKH CTpPaHbl. CBS3YIONIMM 3BEHOM BCEX TEXHOJIOTHYE-
CKHUX OIepalyii 0 BO3/EIBIBAHUIO CENTbCKOXO3IHCTBEHHBIX KYJBTYp SIBISIFOTCS TPAHCIOPTHBIE pado-
ThI, OOJBIIAS JTOJISI U3 KOTOPBIX MPUXOJUTCS Ha aBTOMOOWIIBHBIN TPY30BOH TpaHcopT. Umeromuecs u
3aHATBIC B CEIBCKOXO03SHCTBEHHOMN OTpaciii 00pasiibl aBTOMOOMIEHON TPY30BOM TEXHUKH BBITIONHSIOT
IIUPOKUH CHEKTP TPAHCHOPTHBIX PabOT, HO TPU HU3KOW HECYyIeH CIIOCOOHOCTH OMOPHOM MOBEPXHO-
CTH, BBI3BAHHOW HEOIAronpUsTHHIMHU TIOTOHBIMHU YCIIOBHSIMH, UCIIOJIb30BAHUE €€ B TTOJIEBBIX YCIOBU-
SIX OTpaHUYEHO, a B HEKOTOPHIX CUTyallMsIX U BOBCE HEBO3MO)KHO. B cBOIO o4epesb, JocTaBKa Ipy30B
K MECTY BBIITOJTHEHHUS TOCEBHBIX pabOoT U BBHIBO3 YPOXKasi COOTBETCTBEHHO B BECEHHE-OCEHHHH MEPUO/T
SIBIISTIOTCS. OJTHUMU U3 OTPENENSIONINX HalpaBiIeHUH Ui (UHAHCOBOW M 9KOHOMHYECKOH CTaOMIIbHO-
CTH CENTbCKOXO3AWCTBEHHBIX MPEINPUATHIA JIIOObIX (OpM cOOCTBEHHOCTH. Pemennem mpoOiiemMbl uc-
MOJIb30BAHUS TPY30BOM TPAHCIOPTHOM TEXHMKH HA OCHOBAHHUSAX CO ciaboil Hecyleil crtocoOHOCThIO
SIBIISICTCSL MOJICPHU3AIMS MMEIOIIEHCS TEXHUKH MM pa3paboTka ee HOBBIX BHJIOB M 00pasIoB, MO3BO-
JISIOUIME € BBHIMOJHATH IMOCTABIEHHBIE TEXHOJIOTMUECKHE OMEepaldy Ha pa3iIHYHBIX TPYHTAX U MPU
JOOBIX TIOTO/IHBIX YCIIOBHSIX, BKJIIOYasi paboTy Ha CaMbIX CIIOKHBIX OCHOBAaHHUSX — BJIAXKHBIN BCIIaXaH-
HBIA TpyHT. OIHUM W3 BO3MOXKHBIX HAIPABJICHUI PEIICHUS MTOCTABICHHON MPOOJIEMBI SBISIETCS pas-
paboTka W NpUMEHEHHE aBTOMOOMIILHBIX TPAHCIOPTHBIX CPENCTB ¢ KOMOWHUPOBAHHBIM CIIOCOOOM
MepEeIBUKCHUS — KAUeHHEM | IlIaraHueM, TI03BOJISIONINE ero BEIOUPATh B 3aBUCHMOCTH OT THIIA OCHO-
BaHUS W HECYIIeH CIIOCOOHOCTH €ro OMOPHON MOBEpXHOCTH. JlJIsl WCCIeIoBaHMs TPAHCHOPTHBIX
CPE/ICTB ¢ KOMOMHHMPOBAaHHBIM CIIOCOOOM TIEPEIBMXKEHHSI CKOHCTPYHPOBAHO 3KCIIEPUMEHTAIBHOE
TPaHCIOPTHOE CPENICTBO, 00JIaIatoliee OPUTHHATBHBIMA TEXHHUECKHUMHU PEIICHUSIMH, TTO3BOJISTIOIIMHI
MepeIBUTATLCS eMy croco0aMu KadeHus W maranus. O0bekT. OOBEKTOM HCCICIOBAHUS SBISETCS
OIIOpHAs MPOXOAWMOCTh SKCIIEPUMEHTAIbHOIO TPAaHCIOPTHOI'O CPEICTBA Ha BJIAXKHOM BCIAXaHHOM
rpyare. MaTtepuanabl 1 MeToabl. OTIOpHAs MPOXOIUMOCTh Ha BJIAYKHOM BCHaXaHHOM I'PYHTE JKCIIe-
PUMEHTAJIBLHOTO TPAHCIOPTHOI'O CPEICTBA ONMpeeTeHa B MOJIEBBIX YCIOBHUSAX MPH HCCIEIOBAaHUM T1a-
paMeTpoB — BEIWYHHA MOTPEOISIEMOro IBUTATENSIME TOKA, MTPOIMICHHBIA MyTh, TITyOHHA KOJEH, CTe-
MeHb YIUIOTHEHMs rpyHTa. [lapamerpsl OmopHOW MPOXOAMMOCTH Ha BJIAKHOM BCIIAXaHHOM TPYHTE
WICCIIEZIOBAHBI TIPU HCIIOJIB30BAaHUU OPUTHHAIBHBIX TEXHHUECKUX PEIICHUH, 3aJI0)KEHHBIX B KOHCTPYK-
IO DKCIIEPUMEHTAIBHOTO TPAHCIOPTHOTO CpecTBa, M 0e3 HUX. Pe3yabTaThl U BBIBOABI. AHaIN3
Pe3yaBTATOB TOJIEBBIX HCCIENOBAHUM MEpeIBIKEHUS SKCIIEPUMEHTAIBEHOTO TPAHCIIOPTHOTO CPEACTBA
croco0aMu KayeHUsl W IIaraHusl 110 OCHOBAHHUIO «BIIQXKHBIA BCIAXaHHBIA TPYHT» MOKa3al, 4TO: MPH
MEpEeBUKEHUN CIIOCOOOM KadeHHs TOKa3aTelld MUKOBOTO MOTPEOIeHUsT TOKA JIEKTPOABHTATEISIMH,
o0ecreunBaloNMMHU MTOCTYNATeNbHOE TIepEeIBUKECHUE TPAHCIIOPTHOTO CPEICTBA BIIEPE] IPU HArpy3Ke
300 H cocraBunu 0,133 A, Tornma Kak mpH IBMKEHUH maranueM coctaswim 0,127 A; rryouHa Kojen
MPH MEPEABMKEHUH CITOCOOOM KaueHHs cocraiisier npu Harpyske 300 H, 2,5 cm, uro 2,1 pa3a Gob-
I1Ie, YeM IPH MEPEABMKCHUN CIIOCOOOM IIaraHus, Mpu KoTopoM mpu Harpy3ke 500 H riyOuna xomneu
He TpeBbImaer 1,6 cM; cTeneHb YIUIOTHEHHS TPpyHTa MpPU MEPEABIKEHUH CIOCOOOM KadeHUs MpH
Harpyske 300 H cocrasnsier 1,114, Torna kak mpH IiararoineM crocode mepensrwkenus 1,077; npu
Harpyske 300 H Bo3HHKaer momHoe OyKCOBaHHE U IKCIIEPUMEHTAIbHOE TPAHCIIOPTHOE CPENCTBO 3a-
CTpeBacT, IMOCTYMATEbHOE TMEpeBIIKEHNE BIIEpe/l CIOcOOOM KaueHHsS HEBO3MOXKHO 0e3 BHENIHUX
YCHJIMH, TOTJIa KaK IIepEABMKEHUE CIIOCO0O0M IlIaraHus BBITIOJIHACTCA U Ipu Harpyske 500 H.
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8CNAXAHHBILL 2PYHM.

HutupoBanmne. ®omun C. M., MsacuukoB A. C. IloneBbie BCCIeTOBaHUS OMOPHONH IMPOXOIUMOCTH
SKCIIEPUMEHTAIBHOTO TPAHCHOPTHOIO CPEACTBAa HA BJIAXXHOM BCIIAXaHHOM TpyHTe. M3gecmusi HB
AVK. 2023. 3(71). 469-480. DOI: 10.32786/2071-9485-2023-03-47.

ABTOpcKMii BKJIaJ. Bce aBTOpBI HACTOSIIET0 MCCIEIOBAHUS IMPHHUMAIHN HETOCPEICTBEHHOE y4acTHE B
IUTAHUPOBAHUHY, BHIIIOJIHEHUH WM aHAJIHM3€ JaHHOTO MccienoBaHus. Bee aBTOpHI HacToAIIEH CTaThu O3HA-
KOMMUJIMCh C IIPE/ICTABIICHHBIM OKOHYATEIbHBIM BAPHAHTOM U OJJOOPUIIH €ro.

KoHdaukT nHTepecoB. ABTOPHI 3asBISIOT 00 OTCYTCTBUH KOH(IJIMKTa HHTEPECOB.

Beenenne. 2022 ron st arpapueB Bosarorpazackoil obgact OTMETHIICS pa3HBIMU
SKOHOMMUYECKUMHU MOKa3aTeIsIMU pabOThl, CPEIU KOTOPBIX 0COOOTr0 BHUMAHHUS 3aCIyKUBAIOT
XO03s1ICTBa, 3aHUMAaBIINECS BhIpAlllMBaHUEM OBOLIEH — KapTodeis, TyKa, MOPKOBHU, CBEKJIbI, U
MOHECIIME MPU 3TOM 3HAUUTEIbHBbIE 3KOHOMHUYeckHe mnotepu. [IpuunHa Bcemy OOMIIbHBIE
ocaaku. Korga Bimaru mano, 3To mpoOiema, a Korja ee U30bITOK — HacTosas oema. 3aTsk-
HbIE 0CaJKU COpPBAJIM CPOKU paboT, a HEMpoJja3Has rpsi3b CBelia Ha HET BO3MOXKHOCTbH BbIE3/1a
B I0JIS TPAHCHOPTHBIX CPEJICTB JJISl BBIBO3a OBOILEH C MOJIEH, HA KOTOPBIX HAaXOWJINCh TOH-
HBI Y€ COOpaHHOTO ypoxasi U B UTOre 0oJiblIasi 4acTh KOTOPOTO MPOCTO CrHUJIA, a OOJIbIIas
u3 yreneBmeil yactu noamepsna [1]. [TogoOHpie mpoOieMbl 3HAYUTEIBLHO CKA3bIBAIOTCS Ha
3¢ deKTUBHOCTU pabOThl XO3SMCTB, 3aHUMAIOIINXCSI OBOIIEBOJCTBOM. PemieHneM moaoOHOH
1po0eMbl MOTJIO Obl CTaTh HAJIMYKE TPAHCIIOPTHBIX CPEICTB, KOTOPhIE CMOTJIH Obl IEpeIBU-
ratbCsi B MOJIEBBIX YCJIOBUSIX BHE 3aBHCHUMOCTH OT COCTOSIHHMSI OMOPHOM MOBEPXHOCTH, BBI-
3BaHHOM MOTOJIHBIMH yclIoBHsAMU [8-13].

OpHMM U3 HampaBJIEHUN Pa3BUTHS TPAHCIOPTHON TEXHUKH JUISl CEIbCKOTO XO341CTBA
SBJIIETCS BO3MOJKHOCTb MEPEABUKEHHS MO OMOPHOM MOBEPXHOCTHU C HU3KOM Hecyuleil cro-
cOOHOCTBIO, BKIIIOUAsI CaMbl€ CJIO’KHbIE YYaCTKU — BJIa)KHbIE BCIIAXaHHbIE TPYHTHI. [l peie-
HUS M0J00HOM NPoOJIeMbl CKOHCTPYHUPOBAHO SKCHEPUMEHTAJIbHOE TPAaHCIOPTHOE CPEICTBO,
MO3BOJISIIOIIEE ME€PEIBUTaThCsl KOMOMHUPOBAHHBIM CIIOCOOOM — Kay€HHEM M IllaraHueM, Io-
clle[JHEee, B CBOIO OYepellb, TEXHUYECKHU MPEAHA3HAUYEHO /ISl CAMOBBITACKMBAHUS MIPU HU3KOM
HECYIIEeH CITOCOOHOCTH OMOPHON MOBEPXHOCTH [2-7].

Marepuajisl u Metoabl. OnopHas IpoXoaUMOCTh [6, 7] Ha BIaXXHOM BCIaXaHHOM
IPYHTE 3KCIEPUMEHTAIbHOTO TPAHCIHOPTHOTO CPEACTBA OIpPENEICHA B IOJEBBIX YCIOBUIX
IIPU UCCIIEOBAaHUM MapaMETPOB — BEJIMYMHA MOTPEOJIIEMOrO JABUraTeNIIMU TOKA, TPONACH-
HBIN MyTh, TIIyOMHA KOJIEU, CTENEHb YIUIOTHEHUs rpyHTa. [lapameTpbl onopHO# mpoxoaumo-
CTH Ha BJIaKHOM BCIIaXaHHOM I'PYHTE UCCJIEJOBaHbI IIPU UCMOJIb30BAaHUU OPUTUHAIBHBIX TEX-
HUYECKUX PEIICHUN, 3aJI0)KEHHBIX B KOHCTPYKIHIO 3KCIIEPUMEHTAIBHOIO TPAHCIOPTHOIO
cpenctBa, u 06e3 HUX.

PesyabraThl M 00CyxKIeHUsl. DKCIEPUMEHTAIBHOE TPAHCIOPTHOE CPEICTBO COCTOUT
W3 CIEAYIOMUX COOPOUHBIX y3710B (pucyHOK 1) [2]: 1-3 moaBMWXHBIE YaCTH MPOJIOIBHOTO TIe-
pemeleHus IBrKHUTeNnel 4 BIOJIb paMbl 5; 6 — MEXaHU3MBbI NPOJIOJIBHOTO MEpEeMENICHUs Ya-
cteit 1-3; 7 — MexaHu3Mbl NepeMeIleHus IBIKUTeNEeH 4 B BEpTUKAIbHOM IUIOCKOCTH; 8 — Me-
XaHU3M IPOJIOJIBHOTO NEPEMENICHHs Ky30Ba U KaOUHBI; 9 — UCTOYHUKY 3Hepruu; 10 — anek-
Tpuueckuii 0110k; 11 — mynbT ynpaBiaeHus.

Jjig mpoBeieHus MOJIEBBIX UCIIBITAHUNM ONIOPHON MTPOXOIUMOCTH SKCIIEPUMEHTAIBHOTO
TPAHCIIOPTHOIO CPEJICTBa HA OCHOBAHWU BJIAXKHBIN BCIAXaHHBIM TPYHT MOJArOTaBIMBAIOTCS
3ayeTHbIEC YYaCTKU JUIMHON U IMIMPUHOM HE MEHEe JBYX €ro rabapuTHbBIX JUIMH U HE MEHee OJI-
HOM €ero IUpPHUHBI COOTBETCTBEHHO. BiiakHbIl IpyHT BcraxaH Ha riiyouny He menee 0,15 M,
pa3paBHEHHBIN, OTHOCUTENbHAS BIaKHOCTh IOBEPXHOCTHOTO ciiosi cocTaBisieT 30-35%.
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Pucynok 1 — OOt BUI 3KCIIEPUMEHTATBHOIO TPAHCIIOPTHOIO CPECTRA
(6e3 kaOWHBI ¥ Ky30Ba)
Figure 1 — General view of the experimental vehicle (without cabin and body)

W3navanpHas 3arpy3ka 3KCIIEPHUMEHTAIBHOTO TPAHCIOPTHOTO CPENCTBA COCTABISET
200 H, makcumanpHas He npesbimaer 500 H, yto 00yciioBiaeHO 3a/10)KEHHBIMU ITPOYHOCTHBI-
MU XapaKTEPUCTUKAMH B KOHCTPYKIIHU €r0 COOPOYHBIX Y3JIOB.

B kauectBe mapameTpoB UIS HCCIEIOBAHUS OTIOPHOW MPOXOIMMOCTH JKCIEPUMEH-
TaJBHOTO TPAHCIIOPTHOTO CPENICTBA HA OCHOBAHWY BIIAYKHBIN BCIIAXaHHBIN TPYHT U3MEPSIIICH
CIICAYIOIINE TOKAa3aTeNU: TMOTPEONIIEMBId TOK AJIEKTPOJIBUTATEISIMU, YCTAaHOBJICHHBIMUA Ha
nerxuTeNax ([;-Ilg) m MexaHn3Max MpoJ0IBHOTO TEPEeMENICHHUS BIOJIb PAMbl ITOABMKHBIX
gacteit (I;3-/15); Macca rpys3a, yKIaasBaéMOro B Ky30B SKCIIEPUMEHTAIIBHOTO TPAHCIIOPTHO-
rO CpEICTBa; MPOWICHHBIN MyTh; TIIyOMHA KOJIEH; CTENEeHb YIUIOTHEHHS T'PYHTA J0 U IOCIe
MIPOXO0Ja FIKCIIEPUMEHTAIBHOTO TPAHCIIOPTHOTO CPE/ICTBA.

PesynmbraThl WCCIENOBaHWI TEPEIBMIKCHUS SKCIEPUMEHTAIHHOTO TPAaHCIIOPTHOTO
cpezacTBa criocoOoM KauyeHHs MPEICTaBICHBI Ha PUCYHKaxX 2-5.

3aBHCHMOCTH TIOTPEOJICHHS TOKA JIEKTPOIBUTATEISIMU, YCTAHOBICHHBIMU Ha JBYIKH-
TEJAX, OT Harpy3KH TPAHCIIOPTHOTO CPENCTBA MPEJICTaBlIeHa HAa PUCYHKE 2. AHaIHU3 pe3yib-
TaTOB MCCJICIOBAHMI TOKa3al, uTo npu yBenuwdeHun Harpysku ¢ 200 H mo 300 H cpennee
apu(METHIECKOE 3HAYCHUE TIOTPEOIIEMOTO DSJICKTPOJIBUTATEISIMHA, YCTAaHOBJICHHBIMUA Ha
JBVDKUATEISX, TOKA YBEITMUUBACTCA M JIOCTHTAeT MakCHUMaibHOTO 3HaueHus 1;.¢~0,133 A mpu
3arpy3ke 300 H. ITotpebnenue Toka snexkrpoasurarenssmu Jl;-Jlg HOCUT paBHOMEpHBIN Xa-
paKTep, 4TO TOBOPUT O PaBHOMEPHOM CIICTUICHUHU JIBHKUTEJICH C OMOPHON MOBEPXHOCTHIO U
OTKJIOHEHHE MeXay ABurareinsiMu coctanisier He 6oiee 0,001 A. MakcumanbHas Harpyska
300 H oOycnoBieHa OTCYyTCTBHEM BO3MOKHOCTH AAbHEUIIIETO TIEPEABIKEHHS CIIOCOOOM Ka-
YEHHUS IO OCHOBAHUIO «BJIAXKHBIN BCIIAXaHHBIN TPYHT».

PesynbTaThl uccnenoBaHN H3MEHEHUS TITyOMHBI KOJIEH U CTETICHU YIIOTHEHHS TPYH-
Ta OT HArpy3KH IKCIEPUMEHTAIBHOTO TPAHCIIOPTHOTO CPEJCTBA MPECTABICHBI HA PUCYHKE 3.
AHanmu3 TaHHBIX MMOKa3aj, YTO MPU YBEIHMUYECHUH HArpy3KH H3MEHEHUE TITyOMHBI KOJCH U CTe-
MIEHU YIUIOTHCHHS TPYHTA HOCHUT MPSMO IPOTIOPIHOHATBHBIA XapakTep W MpPHU H3MCHCHHH
Harpy3ku ¢ 200 H no 300 H cootBercTBeHHO yBenuuuBatorcs ¢ 1,98 cm o 2,5 cm u ¢ 1,068
10 1,114 cooTBETCTBEHHO.
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Pucynok 2 — UccnenoBanue notpedienus snekrponsuratensimu [1;-/ls Toka B 3aBUCHMOCTH
OT Harpy3Kku 3KCIEPUMEHTAIBLHOTO TPAHCIIOPTHOTO CPECTBA MPH TIEPEABUIKEHHN CIIOCOOOM KaueHHSI
10 OCHOBAHHIO «BJIAXKHBIA BCIIAXaHHBIA TPYHT»
Figure 2 — Study of current consumption by electric motors D1-D6 depending on the load of the
experimental vehicle when moving by rolling on the base of wet plowed soil
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Pucynok 3 — Mccnenopanne n3MeHeHHS TITyOHHBI KOJIEH W CTETICHH YIUIOTHEHHSI TPYHTA B
3aBUCUMOCTH OT HArpy3KH S3KCICPUMEHTAJIBHOI'O TPAHCIIOPTHOI'O CPEACTBA ITPU IIEPECABUIKCHU N
CIOCOOOM KaueHHS TI0 OCHOBAHUIO «BJIAXKHBIM BCIIAXaHHBIH TPYHT»

Figure 3 — Study of changes in rut depth and degree soil compaction depending on the experimental
load vehicle when moving by rolling on the base wet plowed soil

HccnenoBanue BIUSHUS HArpy3KU Ha MPOHUIEHHBINA MYTh SKCIEPUMEHTaIbHBIM TPaHC-
MOPTHBIM CPEACTBOM B KOHTPOJIbHBIE MOMEHTHI BPEMEHU IIPEJICTaBJICH Ha PUCYHKE 4. AHaNNU3
pe3yJIbTaTOB HCCIEAOBAaHUNA MOKa3aj, YTO MpPHU YBEIMUYEHUU HArpy3KH JUIMHA MPOWUJIEHHOTO
IyTU B KOHTPOJIbHbIE MOMEHTHI BPEMEHU YMEHBILIAETCs, YTO CBUJETEILCTBYET 00 yBenuye-
HUU cTeneHu OykcoBaHus nBwxutenei. Ilpu narpyske 300 H skcnepumeHTansbHOE TpaHc-
MIOPTHOE CPEICTBO CMOTIJIO Mpoexarh crocodoM kaueHust Bcero 0,12 M, mocine yero nepeme-
LIEHHE CTano paBHO «0», 4TO OOBICHSETCS €ro 3aCTPEBAaHUEM M OTCYTCTBHEM BO3MOKHOCTH
CaMOCTOSITENIbHO TIEPEBUTATHCS BIIEPEI.

@®parmMeHTbl POBEACHUS UCCIIEJOBAHUM NEPEIBUKEHHS CIIOCOOOM KaueHUsI IKCIIEpHU-
MEHTaJIbHOT'O TPAHCHOPTHOT'O CPEJCTBA [0 OCHOBAHUIO «BJIA)KHBIN BCIIAXaHHBIA TPYHT» MpHU-
BEJICHBI HA PUCYHKE 5.
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Pucynok 4 — Mccrienopanne u3MeHEHHS MTPOMJICHHOTO MYTH B KOHTPOJIBHBIE MOMEHTBI BPEMEHH B 3a-
BHCUMOCTH OT HArPy3KH dKCIEPUMEHTAILHOIO TPAHCIIOPTHOT'O CPENICTBA TPH MEPEIBUKEHUH CITOCO-
0OM Ka4eHHS 110 OCHOBAHUIO «BJIAYKHBIN BCIIAXaHHBIN TPYHT»

Figure 4 — Study of the change in the distance traveled at control points in time depending on the load

of the experimental vehicle when moving by rolling on the base wet plowed soil

SRS

Pucynok 5 — ®parmMeHThl IPOBEICHUS UCCICIOBAHUIN MEPEIBUKEHHS CITIOCOOOM KaueHUs
9KCTIIEPUMEHTAIILHOTO TPAHCIIOPTHOT'O CPENICTBA 110 OCHOBAHHUIO «BIIAYKHBIN BCIIAXaHHBIN TPYHT»
a — BUJ 00MIui; 0 — M3MEpPEHHE TITyOUHBI
Figure 5 — Fragments of conducting research on movement by the method of rolling an experimental
vehicle along base moist plowed soil
a — general view; b — depth measurement

Pe3ynbTarsl uccienoBaHUi MepeABMKEHHST AKCIIEPUMEHTAIEHOTO TPAHCIIOPTHOTO CPE-
CTBa CIIOCOOOM Ka4eHHs TI0 OCHOBAHHIO «BJIQYKHBIM BCIIAXaHHBIA TPYHT» MOKA3aJd, YTO MIPH YBe-
JMYEHUH HArpy3Kd BeNMUYKMHA noTpedisiemoro snekrpoasurarersivu ([;-/lg) Toka yBenmumBaer-
cs 1 Jocturaet MakcumanbHoro 3HaueHus 0,133 H mpu narpyske 300 H, npu koTopoii HacTymaet
3aCTpEeBaHUE U CAMOCTOSITEIILHO BHIOPATHCS TPAHCIIOPTHOE CPEICTBO HE B COCTOSIHUM. Taroke rmpu
YBEIMYECHUH HArpy3KH MPSMO MPOTIOPIMOHAIBGHO YBEJIHMUYHBAIOTCS TIyOWHA KOJICHM U CTEIICHb
YIUIOTHEHUS TpyHTa, U Tipu Harpy3ke 300 H cocraBisitor coorBeTcTBeHHO 2,5 ¢M U 1,114, 4uto, B
CBOIO OYepe/lb, yXyamaeT PU3NIecKre i MEXaHMUECKHAE CBOVCTBA ITOYBBI.

[Ipu HacTymIeHHMH MOMEHTa 3aCTPEBAHUsS IKCIIEPHUMEHTAILHOE TPAHCIIOPTHOE CpPE-
CTBO HE MOXKET TEPEIBUTATHCS CaMOCTOSITEILHO CIOCOOOM KadeHHs. Tak, Ha OCHOBaHHH
«BJIAKHBIA BCIAXaHHBIM TPYHT» 3acTpeBaHue npousonuio npu Harpyske 300 H, u Tpanc-
MOPTHOE CPEJICTBO TEPEIIo Ha PEKUM NEPEABIKEHHS [IIaTaHUEM C IEJIbI0 CAMOBBITACKUBA-
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HUS, TIPH KOTOPOM OHO CIIOCOOHO MUKIWYHO TMEPEIBUTATHCS, MPUYEM IPOJIOJIBHOE TIEpeMe-
IIEHUE 32 OJIMH IMKJ paBHO «IiuHe mmara» 0,4 M. Pe3ynbrarhl moJjieBbIX UCIIBITAHUHN MOKa3a-
JIA, YTO HAa OCHOBAHUMW BIJIAKHBIM BCIAXaHHBIA TPYHT 3KCIEPUMEHTAIBHOE TPAHCIOPTHOE

CPEIICTBO CIIOCOOHO MEpeIBUTATHCS IIaraHueM J0 MakcuMmanbHOW Harpy3ku 500 H, uto o0y-
CJIOBJICHO TTPOYHOCTHBIM PACYETOM (PUCYHOK 6).

400

Harpyska F. H

350 _

350 400

IpoiineHHEI NYTE 33 OIHH IHKT PH Mepe
IKCMEPHMEHTATEHOT O TPAHCONPTHC

ICHEHHH MAaraHHeM
0 CPeICTBA SIL M

Pucynok 6— MccnenoBanue u3MeHeHUs POIAEHHOTO MTyTH B 3aBUCHMOCTH OT Harpy3KH
IKCIIEPUMEHTAIBHOIO TPAHCIIOPTHOIO CPEACTBA MPHU MEPEIBUKCHUN CITOCOOOM IaraHus
10 OCHOBAHHIO «BJIAXKHBIA BCIIAXaHHBIA TPYHT»
Figure 6 — Study of the change in the distance traveled depending on the load of the experimental ve-
hicle when moving by walking on the base of wet plowed soil

[Ipu 3TOM U1 TOCTYINATENBHOIO MEPEABUKEHMSI BIIEPE, MAaKCUMAIbHOE NMOTPEOICHUS
TOKa 3JIEKTPOJIBUraTENIIMU TOJBUKHBIX yacTtei 1-3 (pucynox 1) e mpessimaet 0,13 A (pu-
CyHOK 7). XapakTep M3MEHEHHs NOTPEOICHUs NIEKTPUUECKOIO TOKA SIEKTPOJBHUIATEISIMU
HOCHT MPSMO IPONOPILHMOHATIBHBIA XapaKTep, COIVIACHO KOTOPOMY MPHU YBEJIIMYEHUHU HArpy3Ku
BEJIMYMHA NOTPEOJICHUSI TOKA YBEJIMYMBAETCS, MPU MOCTOSHHOM e Harpy3ke HnoTpediieHus
TOKa MEX/1y JIEKTPOJBUTaTEIIMU MOJIBUKHBIX YacTei 1-3 mpakTHuecKu 0JMHAKOBO.

0.13 0,13

0,129 @

0,128 @

0.127

0,126

TToasHAHAS HacTs | [MoaBHAHAS HACTE 2 IMoaBHAHAS HaCTs 3
=@=Harpyska F=300 H =@ Harpyska F=350 H
e Harpy3k 400 H ==@==THarpyika F=450 H
==@=Harpyixa F=500 H

Pucynok 7 — UccnenoBanue moTpe0aeHHs 3ICKTPOIABUTATEISIMY ITOABMKHBIX YacTel 1-3 Toka B
3aBUCUMOCTH OT HArpy3KH 3KCIHCPUMEHTAJIBHOI'O TPAHCIIOPTHOI'O CPEACTBA ITPU IIEPECABUIKCHU N
CIIOCOOOM IIaraHusi 0 OCHOBAHUIO «BJIAYKHBIM BCIIAXaHHBIA TPYHT»

Figure 7 — Study of the consumption of electric motors of moving parts 1-3 current depending on the
load of the experimental vehicle when moving by walking on the base wet plowed soil
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[Tpu nmepenBmKeHNH CIIOCOOOM IIAraHus 0 OCHOBAHHIO «BJIAKHBIN BCIIAXaHHBIN TPYHT)
rIyOrMHa KOJIEW U CTETIEHb YIUIOTHEHUS TPYHTa (PUCYHOK 8) YBEIMYHBAIOTCS MPOTIOPIIMOHATBHO
Harpy3Ke 3KCIEePUMEHTATIHHOTO TPAHCIIOPTHOTO CPE/ICTBA U MPH M3MeHeHnH Harpy3ku ot 300 H
1o 500 H uzmensttorcst coorBerctBenHo 1,2 cm, 1,031 u 1,6 cm, 1,077 (pucynok 9).

a 6
Pucynok 8 — @parmMeHTHI B3sTHsI TPOOBI M H3MEPEHUS] 00BEMHOT0 Beca IPyHTA MPH MepeIBUKCHUH
[IararoIuM Coco00M SKCIIEPUMEHTATBHOTO TPAHCIIOPTHOTO CPEJICTBA TI0 OCHOBAHHIO «BJIAYKHBIH
BCIIaXaHHBIN TPYHT»
a — B3sATHE IIPOOBI; O — M3MEpPEeHHE 00BEMHOI'0 Beca rpyHTa
Figure 8 — Fragments of sampling and measuring the volumetric weight of the soil when walking the
experimental vehicle on the base of wet plowed soil
a —sampling; b — measurement of the volumetric weight of the soil
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Pucynok 9 — HccrenoBanne n3MeHeHUs TITyOHHBI KOJICU U CTETICHHU YIIOTHEHHUS TPYHTA
B 3aBHCHMOCTH OT HAarpy3Kd 3KCIIEPHUMEHTAILHOTO TPAHCIIOPTHOTO CPEICTBA TP MEPEABHKCHUH
CIoco0OM IIaraHus MO OCHOBAHMIO «BJIAYKHBIN BCIIAXaHHBIA TPYHT
Figure 9 — Study of changes in rut depth and degree soil compaction depending on the
experimental load vehicle when moving by walking on the base wet plowed soil

PesynbTaThl MONIEBHIX MCCIENOBAHUN TTOKA3aJIH, YTO SKCIEPUMEHTAIBFHOE TPAHCIIOPT-
HOE CPEJICTBO CIIOCOOHO MIATAIOIINM CIIOCOOOM TepeIBUTAThCS C JIF0OOW HArpy3KOH, OTpaHu-
YEHHOW MaKCHUMAJIbHO 3aJI0KEHHOW MPOYHOCTHOMY pacueTy mokasarento (pucynok 10). Ilo-
TpeOJIeHue TOKa AJIEKTPOJBUTATEISIMA TOJBIKHBIX 4YacTeil 1-3, riryOMHa KOJieW W CTeleHb
VILIOTHEHUS TPYHTA YBEITMYHUBAIOTCS MPSIMO MPOMOPIHOHAIBHO YBEITHUCHHUIO HATPY3KH B KY-
30B€ IKCIIEPHUMEHTAIIBHOTO TPAHCIIOPTHOTO CPEJICTBA.
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Pucynok 10 — @parMeHTsI iepeIBUKEHUS CITOCOOOM IIAraHus SKCIIEPUMEHTAILHOTO TPAHCIIOPTHOTO
CpEICTBA MO0 OCHOBAHMIO «BJIAXKHBIN BCIIAXaHHBIA TPYHT
a — mepeIBMKEeHIE TIOABIKHON YacTh 1; O — mepeiBHKEeHU e MTOIBUKHOM YacTH 2
Figure 10 — Fragments of movement by walking experimental vehicle on the ground wet plowed soil
a —movement of the movable part 1; b — movement of the moving part 2
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Pucynok 11 — CpaBHUTENIBHBIN aHAJIA3 MTOTPEOICHHUS JIEKTPOABUTATCIISIMU
AKCTIIEPUMEHTAIILHOTO TPAHCIIOPTHOTO CPENICTBA TOKA MPH TEPEIBIKESHHN
croco0aMy Ka4eHHsl M IIaraHusl 10 OCHOBAHHUIO «BIIYKHBIN BCIIAXaHHBIN TPYHTY
Figure 11 — Comparative analysis of consumption by electric motors experimental vehicle current
when moving rolling and walking on the ground wet plowed soil

CpaBHUTENbHBIN aHAIN3 PE3yJbTAaTOB MOJIEBBIX UCCIEIOBAHUN MEpPEeIBUKEHUS DKCIIe-
PUMEHTAIBHOTO TPAaHCHOPTHOTO CPEACTBA CIIOCOOAMHU KadeHMsI M IIAraHusi M0 OCHOBAHHUIO
«BJIAXXKHBIM BCIIAXaHHBINA TPYHT» TOBOPSAT O TOM, YTO:

- TIpH TEPEABIDKEHUH CIOCOOOM KadeHHs TMOKa3aTeNd IMHKOBOTO MOTPEOJICHUS TOKa
AJIEKTPOABUTATEISIMU, 00ECIIEUMBAIOUIUMH MOCTYNATENbHOE MEPEIBUKEHUE TPAHCIIOPTHOIO
cpeacTBa Brepes (JIEKTPOABUraTeNH ABMXKUTENCH U MOJBMKHBIX YacTel), 3HAUUTEIbHO BbI-
e, YeM MpU ABUKEHUH IararimumM crnocodom (pucynok 11). Tak, npu nHarpyske 300 H mo-
TpeOJICHNE TOKA JICKTPOABUTATEIAMU OBHkHUTENeH cocraBiseT 0,133 A, a MOJBMKHBIX Ya-
creit 0,127 A u Toneko npu Harpy3zke 500 H yBenuuuaercs 10 0,129 A, 9T0 CBHIETEIHCTBY-
€T O MEHbBIIMX YHEPIeTUUECKUX 3aTpaTax Ha MepeBUKEHHIE BIIEpES;

- TIyOWHA KOJIEW TPU MEPEIBIKEHUH CIOCOOOM KayeHHs COCTABIISACT MPU Harpy3Ke
300 H 2,5 cm, uto 2,1 pa3a Bblllle, 4eM MpHU NMEePEABMKEHUN CIIOCOOOM IIaraHus, Mpu KOTOPOM
npu Harpy3ke 500 H rmyOuna konen H mpeBsimaet 1,6 cM;
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- CTENEeHb YIUIOTHEHHS TPYHTA MPH MEPEABMIKEHUN CITOCOOOM KaueHUs MPHU Harpys3ke
300 H cocrasmser 1,114, Torga kak npu mararomiem crnocode nepenprmwkenus 1,077

- npu Harpy3ke 300 H Bo3HuKaeT noiaHoe OyKCOBaHUE M SKCIIEPUMEHTAILHOE TPaHC-
MMOPTHOE CPEJICTBO 3aCTPEBAET, MOCTYIMATEILHOE MEPEIBMKEHHUE BIIEpE]] CITOCOOOM KAaYCHHS
HEBO3MOKHO 0€3 BHEIIHHMX YCHJIMM, TOT/Ia KaK MEPEIBIKCHUE CITIOCOOOM KadeHHUsI BO3MOYKHO
u nipu Harpyske 500 H.

3akii0uenne. AHaJIM3 Pe3yNbTATOB MOJECBBIX MCCIICIOBAHUI TIEPEIBUIKEHHS KCIIEPUMEHTAIBHO-
TO TPAHCIIOPTHOT'O CPEICTBA CIIOCOOAMH KAa4EHHS M IIaraHvsi M0 OCHOBAHMIO «BJIAXKHBIN BCIIAXaHHBINA
TPYHT» TIOKa3aJl, YTO: MPHU MEPEABIKCHUN CIIOCOOOM KaueHHMs MOKA3aTeH MUKOBOTO MOTPEOICHHUS TOKa
ANEKTPOIBUTATEISIMHE, O0CCIICUNBAIOIIMME TTOCTYATEIBHOE TEPEABIKCHAES TPAHCIIOPTHOIO CPEICTBA
Briepen nipu Harpyske 300 H cocrasmmm 0,133 A, Torna xak mpu ABMXKEHUH maranueM cocraswmm 0,127
A; TiryOrHa KOJey TIpH TepeIBIKEHIH ciocoOoM KadeHus coctapiisieT npu Harpyske 300 H 2,5 oM, uro
2,1 pa3a GoJbliie, 4eM IIpU MEPEABHKEHUM CIIOCOOOM IIaraHus, Ipu KoropoM npu Harpy3ke 500 H riryou-
Ha KOJIeH He MpeBbIaet 1,6 cM; CTelneHb YINIOTHEHUS TPYHTA TP NIEPEIBIKEHIH CITIOCOOOM KaueHHs ITpr
Harpy3ke 300 H cocrammser 1,114, Torma kak mpH Iiaramomiem crocode nepeaswwxenus 1,077; mpu
Harpyske 300 H BozHuKaer moimHoe OYKCOBaHUE U IKCIIEPUMEHTATILHOE TPAHCIIOPTHOE CPEIICTBO 3acTpe-
BAeT, MOCTYNATEIbHOE TEPEIBIKECHUE BIIEPE CIIOCOOOM KaueHHs HEBO3MOKHO 0€3 BHEIIHHMX YCHIIHH,
TOrJa KaK Tepe/IBIbKEHUE CIIOcO00M IIaraHus BeIIonHseTcs u pu Harpyske 500 H. TIpumenenue Texau-
YECKUX PEUICHUH, O3BOJSIOINX SKCIIEPUMEHTAIBHOMY TPAHCIIOPTHOMY CPEACTBY MEPEIBUTATLCS HA OC-
HOBAHHUH BJIA)KHBIN BCIIaXaHHBINA TPYHT, IIOBBIMIACT €0 NPOXOAUMOCTb 1 BO3MOKHOCTb CaAMOCTOATCIIBHO U
BOBPEMS TOCTaBUTH CeJTbCKOX 031 CTBEHHbBIN T'py3 B MYHKT Ha3HA4YCHHA BHE 3aBUCUMOCTH OT COCTOAHHA
OHOpHOﬁ IMMOBEPXHOCTH U ITOI'0JHBIX YCJ'IOBI/II‘/'I, IIOBBIIIAS. TEM CaMBIM CTaOMJIBHOCTH BBIITOIHEHHS IepeBO-
30K ¥ 3)PEeKTUBHOCTH pabOTHI B IIEJIOM BCETO MPEIIPHSTHS.

Conclusions. Analysis of the results of field studies of the movement of an experimental vehi-
cle using the rolling and walking methods on the base of wet plowed soil showed that: when moving
by the rolling method, the peak current consumption indicators of the electric motors that ensure the
forward movement of the vehicle at a load of 300 N amounted to 0.133 A, while when moving by
walking amounted to 0.127 A; the depth of the track when moving by the rolling method is 2.5 cm at a
load of 300 N, which is 2.1 times greater than when moving by the walking method, in which, at a
load of 500 N, the depth of the track does not exceed 1.6 c¢cm; the degree of soil compaction when
moving by the rolling method with a load of 300 N is 1.114, while with the walking method of move-
ment it is 1.077; at a load of 300 N, complete slipping occurs and the experimental vehicle gets stuck;
forward movement using the rolling method is impossible without external forces, while movement
using the walking method is also performed at a load of 500 N. The use of technical solutions that al-
low the experimental vehicle to move on the basis of wet plowed soil, increases its maneuverability
and the ability to independently and on time deliver agricultural cargo to its destination, regardless of
the state of the supporting surface and weather conditions, thereby increasing the stability of transpor-
tation and the efficiency of the entire enterprise as a whole.
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Summary
The studies were carried out in 2022 on the experimental field of the Educational Research and Pro-
duction Center of the Volgograd State Agrarian University «Gornaya Polyanay». The article presents an
analysis of the research results of the uniformity of changes in soil moisture at different lengths of
sprinklers in the mole irrigation system.

Abstract
Introduction. Modern irrigation technique must respond the requirements of resource saving and
mole irrigation, as a kind of subsoil irrigation, fully possesses these qualities. This method of irrigation
does not require large capital expenditures for the construction of an irrigation system in the irrigated
area, but at the same time, it can significantly save irrigation water and increase crop yields. In this
regard, the study of the features of equipment and technology for irrigation of various agricultural
crops by mole irrigation is a perspective direction of our research. Object. The length of sprinklers in
the mole irrigation system. Materials and methods. The researches were carried out in 2022 on light
chestnut soils of the Lower Volga region. One of the main tasks of our studies about the scientific and
experimental substantiation of the structural elements of the mole irrigation system was to explore the
uniformity of soil moisture at different lengths of mole irrigators. Moisture uniformity was assessed by
the dynamics of soil moisture contours on the next day after irrigation in 3 variants of the experiment
with molehill lengths of 50, 75 and 100 m in three soil zones: waterlogged soil (> 110% of the Lowest
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