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Cnoco6 KoppeKTUpoBaHUS TAroBO-CLEMNHbIX CBOWUCTB KOJIECHOIO
3HepreTU4YeCcKoro cpeacTsa B NoBopoTe

Anekcanpap Cepreesuy BropHukos, Cepreii Hukonaesu4 Mapkos,
Anekcanpp Anekcangposuy LLlypasun, Cemén Cepreesuy Ye,

Esrenuit EBrenbesuy Kysueuos, Cepreii Bacunbesuy LLjutos
[anbHeBOCTOYHbIV rOCYAapCTBEHHbIN arpapHbIi yHUBEpCUTET

Annomayusa. PaboTsl psiia aBTOPOB, MOCBSIMIEHHBIE BOIPOCY JIBIKEHHS KOJIECHBIX YHEPIeTHIECKUX CPEICTB B
TMOBOPOTE, MOATBEPIKAAIOT, YTO TATOBO-CLCITHBIC CBOMCTBa aBTOMO6I/IJ'I$[ HU3MCHSIOTCS B 3aBUCHUMOCTH OT COCTOSIHUS
HOBEPXHOCTH JOPOTH H yCJIOBHI NOBOpoTa. OCOOCHHO aKTyaJbHa 3Ta IMpodiieMa B OTHONICHHH JIOPOT B CEJIBCKOIT
MECTHOCTH — ¥ OOILIETO MOJIb30BaHUsI, ¥ BEIYIINX K 00BEKTaM arpornpoMBIIIIEHHOTO KOMILIEKCA, PaCTIONOKEHHBIM
Ha CEIbCKUX TEPPUTOPHSX. Bompocsl BIUsAHUS (aKkTOpOB, 3aBUCAMINX OT U3MEHEHUS] HArpy3KH, MPUXOAsIIeiics
Ha Koséca YHEPreTHYECKOro CPEe/ICTBA, Ha XapaKTep MOBOPOTA, OCTAIOTCS HEAOCTATOYHO M3YyYCHHBIMU U TPEOYIOT
JIOTIOJTHUTEIIBHBIX UCCIIeoOBaHU. [Ipi 5TOM HEMaIOBaKHBIM SIBISCTCS H3y4EHHE IIPOLECCOB Mepepacpe/eIeHHs
Harpy3KH Ha JABW)KUTEIH B YCIOBHUSX IEPEMENICHHS CHIITYYUX TPy30B IPH BBHIIIOIHEHUH MOBOPOTa. Tak Kak B 9TOM
cilydyae XapakTep MOBOPOTa TaK¥Ke H3MEHSETCs, TPe0O0Pa30BBIBAIOTCS TAPAMETPhI KPHBOJIMHEHHOTO ABMKEHHUS, UTO
HCO6XO}II/IMO YUYHUTBIBATh B XO€ 3KCILUTyaTalluu U, B YaCTHOCTH, IPHU UCIIOJIB30BAHUN SHEPICTHUUCCKUX CPCACTB HA
JIOporax, IMEIOIINX CIa0yI0 HECYIIYI0 CHOCOOHOCTB, B YCJIOBUSIX CHEXKHOTO MOKPOBa MM rojonéna. PaccMoTpen
CiTy4ail IBH)KSHUS SHEPTeTHUECKOTO CPEACTBA TI0 TOPOYKHOH OBEPXHOCTH, BEPXHUH CIIOH KOTOPOI HMeeT ciradyro
HECYIIYIO CITIOCOOHOCTB, a HIDKHHUN CIIOW TPEACTaBIsieT co00i TBEPAOE OCHOBAHKME B BUIC MEp3JOTHL. B pesysib-
Tare ABWKEHMS KoJlEca SHEPreTHYECKOTO CPEACTBA, IPOBAIUBAACH A0 MEP3JIOTHI, 00pa3yloT mocie ceds Kolero
3HAYUTENBHOW DIyOUHEL IIpeaoxkeHo yCTpOHCTBO, ITO3BOJIAIONIEE Hepepacupe/enTh BETMYNHY BEPTHKAIBHON
Harpy3KH Ha KOJECO TPaHCIIOPTHOTO CPEICTBA M CTAOMIM3MPOBATh XapakTep €€ paclpelelieHUs B ITOBOPOTE.
OT10 mpUBEAET K TOMY, YTO IIyOWHA KOJeU y Kojieca C MEHbIIeH Harpy3koi OyZeT MeHbIe, a CIeJOBaTeNbHO,
CHU3HUTCS U 00IIasi pe3yIbTHPYIOIasi CHIa CONPOTHBICHHUS TOBOPOTY.

Knrouegsvie cnoea: KONECHBIH JIBIKUTENb, YHEPIETHUESCKOES CPEICTBO, TATOBO-CIICIHBIC Ka4eCTBA, M3MEHSIO-
mIasicst Harpy3Ka, XapakTep MOBOpOTa.
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of a wheeled power unit in a turn
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Abstract. The works of a number of authors devoted to the question of the movement of wheeled energy
means in a turn confirm that the traction and adhesion properties of a car change depending on the state of the
road surface and turning conditions. This problem is especially relevant in relation to roads in rural areas — both
for public use and leading to the objects of the agro-industrial complex located in rural areas. Questions of the
influence of factors depending on the change in the load on the wheels of the power plant on the nature of the
turn remain insufficiently studied and require additional research. At the same time, it is important to study the
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processes of redistribution of the load on the propellers in the conditions of moving bulk cargo when making
a turn. Since in this case the nature of the turn also changes, the parameters of the curvilinear movement are
transformed, which must be taken into account during operation, and, in particular, when using energy resources
on roads with a weak bearing capacity, in conditions of snow cover or ice. The case of movement of an energy
device on a road surface, the upper layer of which has a weak bearing capacity, and the lower layer is a solid
base in the form of permafrost, is considered. As a result of the movement of the wheels of the energy device,
falling down to the permafrost, they form a rut of considerable depth after themselves. A device is proposed that
allows to redistribute the value of the vertical load on a vehicle wheel and stabilize the nature of its distribution
in a turn. This will lead to the fact that the depth of the track at the wheel with a lower load will be less, and,
therefore, the overall resultant resistance to turning will decrease.

Keywords: wheeled mover, power plant, traction-coupling qualities, changing load, turning behavior.
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CTaOuIbHOCT MOBOPOTa KOJECHOTO TpaHC-
MOPTHOTO CPEJCTBA BO MHOIOM 3aBUCHUT OT pe-
3yABTUPYIOUIEH CHJIBI, KOTOpas CKJIaJbIBac€TCs W3
HECKOJIBKUX cOcTaBistomux. Cpeau HUX ciemyer
OTMETHUTH CHJTy COTIPOTUBIIEHNUS MTOUBBI OT €€ CIBUTA
B IIONIEPEYHOM HalpaBJIEHUH KOJIECY U CUITy TPEHHUS,
BO3HUKAIOLIYIO OT TPEHHs TIOBEPXHOCTH KoJjleca IO
noBepxHocTu goporu [1, 2].

Marepuaa u meroasl. OctaHoBumcsi Oojee
MOAPOOHO HAa CHJIAX W JACHCTBYIOIIMX PEAKLUSIX.
Jns 3TOro paccMOTpUM CHIIBI, JEMCTBYIOIME HaA
JIBUKHUTEIH, HAXOAALINECS HAa OJJHON OCH KOJIECHOTO
MocTa. B 3ToM ciyuae oOwmiasi pesynbTHpyrOIas
cuja paBHa:

Fop=Fp1 + Fo, ()

e Fiy v Fp) — COOTBETCTBEHHO PE3YNIBTUPYIOIIHE
CHWJIBI, IPUXOJSIINAECS COOTBETCTBEHHO Ha KaX-
Jloe U3 KoJ€c dHEepreTHYeckoro cpenacrna, H.
Takum o0pa3omMm, pe3yabTHpYIOLIas Cuja, NpH-

XO[fIIascsd Ha OTAEIBHO B3ATOE KOJECO OT BBI-

111€0003HAYEHHBIX CHJI, MOKET OBITh HalIeHa IO

BBIPAXKECHHUIO:

Fplecn+FTpa (2)

e Fo; — cuia, BO3HHUKAKoLas OT CIBUra IOYBbI B
TOPU30HTAJIBHOM HampasieHuu, H;

F.p — cuia, BO3HUKAIOIIAs OT TPEHHs MOBEPX-
HOCTH KoJleca 10 MOBEPXHOCTH noporu, H.
IIpu nBM>KEHUM SHEPTETUYECKOrO CPECTBA B I10-

BOpPOTE MPOUCXOAMT NEpepacipeieIeHUe Harpy3KH,

MPUXOAAIIEICS Ha ero Kosuéca. DTO BBI3BAHO TEM,

YTO B IOBOPOTE BO3HHUKAET JOMOJHUTENIbHAsS CHUIIA,

KOTOpasi, BO3JIEHCTBYsl Ha TIpy3, MPHUBOAHUT K €ro

CMEIIIEHHUIO, a CIIEA0BATENbHO, U K Iepepachpese-

JICHUIO Harpy3KH Ha KOJIECHBIE OBMXUTENH [3, 4].
PaccmoTpum yacTHBIN citydaid ABHXKEHUS SHEP-

TeTUYECKOTO CPEACTBA MO TOPOKHON MOBEPXHOCTH,

BEPXHUHU CIION KOTOpPOH uMeeT cialyr HECYIIYIO

CHOCOOHOCTD (CJICACTBUE MEPEHACHILCHUS BIAron

OT BBINABIIUX OCAJKOB WJIU TasHHUS MEP3JIO0THOIO

OCHOBAHHS), a HIDKHUM CJIOH mpencTasisieT coOoi

TBEPIOE OCHOBAaHHUE B BUJE MEP3IOTHI.
OTMmeuaeTcst, 4TO MPHUHATBIE JTOPOYKHBIE YCIIO-

BHUS TPH DBKCIUTyaTallMM TPAHCHOPTHBIX CPENCTB

ABJISIFOTCSL XapaKTepHBIMU 1 AMYpPCKOH 00macTH.

B pesynbrare ABMkeHUs KosEca 3HEPreTHUECKOro

CpeACTBa, MPOBAIUBASCH 0 MEP3JIOTHI, 00pa3yoT

nociie cedst KO 3HAYUTENbHOU MTyOuHbI [5, 6].
B nanHOM ciy4ae cuioi, BO3HUKAIOIIEH OT TPEHMUS
MEXJly NMOBEPXHOCTBIO KOJECa M OCHOBAaHUEM JI0-
poru (Mep3noTa B BUJIE JIbAa), MOXKHO NMPeHeOpeyb,
TaK Kak OHa He OyJeT B JaHHOM CJIy4ae OKa3blBaTb
BIIMSIHUE Ha OOIIYIO pe3ynbTHpYIomyto cuiy. Torna
ypaBHeHue (2) U1 HALIeTo cayvas IPUHUMAET B

Fp1=Fep 3)

Ilepepacnpenenenue Harpy3Ku Ha Kosiéca Hep-
TETHYECKOTO CPENICTBA, BBI3BAHHOE MEPEMEILIEHUEM
rpy3a, IPUBOANUT K U3MEHEHUIO TOPOKHBIX YCIOBHI
B TOBOPOTE B CBS3M C TE€M, YTO IIyOWHa KOJEU Y
KoJeca C MEHbILEH Harpys3koi OyneT MeHblle, a
CJIeIOBATENILHO, CHU3UTCA U 001I1ast Pe3yJIbTUPYIOIIAs
CUJIa CONPOTHUBIIEHHSI TIOBOPOTY.

Pesyabrarel ucciaenoBanus. Jns yctpaHneHus
3TOTO sIBJIEHUs OBLIO pa3paboTaHO yCcTpoicTBO, MO-
3BOJISIIOLLIEE CTAOMIIM3UPOBATH XapaKTep pacipenesie-
HUS Harpy3KHU TPAHCIIOPTHOTO CPENICTBA B [TOBOPOTE,
Ha KoTopoe mosydeH nareHT PO Ne 158328 Ha
«MeKKOIECHBIN PEryasTop cOOCTBEHHON Harpy3Ku
sHepreTudeckoro cpenctsa» [7]. KoncrpykrusHas
cXeMa YCTpONCTBa NPEIJIOKEHA Ha pUCYHKE 1.

10 8 1 6
'o—l///
/
4 7 2 9 5 3

Puc. 1 — Mexxoné€cHblil perynarop coOCTBEHHOMN
Harpy3KH SHEPreTHYECKOro CpPeacTBa:
1 — Hecymast KOHCTPYKINS; 2 — GHUTypHAS
[T-o0pa3Has Tsra; 3 — ropu30HTATBHBIE
OKOHYAHHSA; 4 — BEPXHSS YaCTh TylKa MOCTa;
5 — MocT; 6 — PHEPreTUYEeCcKoe CPeCcTBO; 7 —
OO0JITOBBIC CTPEMSHKH; 8 — ONOPHBIH phIvar; 9 —
mrapuup; 10 — TpaBepca pamsl
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PaccMoTpuM moapoOHO pacnpeneneHue Ha-
rpy3ku 0e3 aedcTBHs YycTpoiicTBa (puc. 2) U €
YCTaHOBJICHHBIM YCTpoiicTBOM (puc. 3). st aToro
MPOaHaIM3UPYEM BCE CHIIBI, IEHCTBYIOIIME HA MOCT
U paMy SHEpPreTHYECKOTO CPEACTBa.

Hz 6 & & & G &
g v
a a
b b p
2
m 4
[

Puc. 2 — Cxema cui, ACHCTBYIONIMX HA MOCT 0€3
y4éTa IEUCTBUS PETYIATOPA HATPY3KU:
G — meiicTByromas cuiia TSHKECTH TTEPEBO3UMOTO
rpy3a, H; Ny u N, — cunoBasi peakuus 10porH,
H; Oy, Oy, O3 — Bec 0CHOBHBIX YacTeil
(MexaHU3MOB) MOCTa, Kr; / — o0mast 1jMHa
MOCTa, M; @ U b — pacCTOSIHUA OT JABHKHUTEINS J10
TOYEK MPUIIOKEHHS HATPy3KH, M

Jlns mpocCTOTHl aHANIM3a ONpENeNTMM 3Ha4YeHHe
Harpy3KH, MpUXosIieiics Ha oxHO Koieco. B pe-
3yNbTaTe MPOBEIEHHBIX TEOPETUIECKUX MCCIIEI0Ba-
HUI OBLIO MOJTYYSHO KOHEYHOE 3HAYCHHE HAarPy3KH,
NPUXOJISILEHCS HAa OHO KOJECO:

Ni=G+ Q1+ 0,+0,50;. “4)

PaccMoTpuMm Bce CHITBI, ICHCTBYIONIME HA MOCT

npu padoTaroieM ycTpoicTse (puc. 3).

s G & & & 6 U

R R:

M

S

Puc. 3 — Cxema cuJ, AeMCTBYIOLIMX Ha MOCT C
y4€TOM JEMCTBUS PEryJIATOpa HArPy3KU:
Rl U RZ — CUJIOBBIC peaKHI/II/I, BO3HUKAKIINE OT
HeﬁCTBHﬂ Me)KKOJ'IéCHOFO peryns{Topa Ha MOCT,
H; d — paccrosiHue Mexay TOUKaMH KPETICHHUS
peryJisITopa Harpy3ku, M; ¢ — pacCTOSIHUE OT
TOYKH KPEIUICHUS PETYIATOpA HArpy3Ku J10
KOJIECHOTO JIBMXKHUTEIS, M
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B pesynbrare mpoBeAEHHBIX TEOPETHUYECKUX
UCCIieIoOBaHUM Oblla TOJyueHa aHaJOTW4Has 3a-
BUCHMOCTb, YUHUTBIBaIOIIAsl paboTy mpeiaraeMoro
yCTpoiicTBa:

Ny =Q2-1/2)(01+ 0, +G+0503).  (5)

Amnamus hopmyin (4) u (5) mokasai, 4To HCIONb30-
BaHME MPeIaraéMoro yCTPOHCTBa MO3BOJISIET Mepe-
pacipenenuTb BEIUYMHY BEPTUKAIBHOW HArpy3KH
Ha Kojeco. bonee HarmsIIHO Tepepacnpenensomnee
JIeWiCTBHE YCTPOMCTBA B 3aBUCHMOCTH OT OTKJIIOHEHHS
KoJleca OT BEPTUKAIBHOTO MOJOKEHHS MOKAa3aHO B
Bune 3D-monenu Ha pucyHke 4.

’

3000
2000

1000

Puc. 4 — 3aBucuMOCTb peakiu nepepacnpencaeHus
yCHUIIUS, BO3HUKAIOIIEH OT paboThl
peryasTopa OT KOHCTPYKTHBHO-
TEXHOJIOTHYECKHUX MapaMeTpoB YCTpoiicTBa

BeiBon. B pesynbrare ucciieoBaHUi yCTaHOB-
JICHO, YTO YCTAHOBKa IpejaracMoil KOHCTPYKUUU
MO3BOJISICT MEPEepPaACTPEACNsIiTh CUIOBBIC Iapame-
Tpbl BEPTUKANIbHONW HATPY3KU 3a CUET U3MEHEHUS
KOHCTPYKTUBHO-TEXHOJOTUUYECKUX MapaMeTpPOB
CaMoro YCTPOHCTBA, YTO CIIOCOOCTBYET €T0 UCTIONb-
30BAHUIO B PA3NIUUHBIX SHEPTETUUCCKUX CPEIACTBAX.
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