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Annomayusa. Ilpu BBITOTHEHHH pabOT, CBA3aHHBIX C EpEeMEIeHHEeM Ipy3a Ha PacCTOSHHE, OONBIIOE BIMSHIE
Ha 3((}HEKTHBHOCTh TMEPEBO30YHOTO IMPOLECCa OKA3bIBAIOT IMPUPOAHO-KINMATHYECKHE W TOPOXKHBIC YCIOBHS, B
KOTOPBIX OCYILECTBISETCS TPAHCIOPTHAs OMepalus. JTO OOBSCHAETCS TEM, YTO Ha MPOLECC BBHIIOJHEHUS IOBO-
POTa OKa3bIBAIOT BIUSHUE KaK COCTOSIHUE JOPOXKHOIO IOKPBITHS, TaK U FEOMETPUUECKUE IapaMeTpbl, KOHDUry-
panust 1 penbedHble 0COOEHHOCTH CaMOW JOpOrH. Bompockl BpeMEeH! NMPOXOXKACHHS M COOMIOACHHS CKOPOCTHBIX
XapaKTePUCTHK JHEPreTUUECKUX CPEICTB B IOBOPOTE SIBISIIOTCS aKTyaJbHBIMU IJISi MPOW3BOACTBA, TaK KaK OT
HUX BO MHOTIOM 3aBHUCHUT 3((EKTHBHOCTb HCIONB30BAaHHSA CAMHX SHEPreTHYECKUX CPEACTB, OCYIIECTBIISIOLINX
HEPEBO3KY Ipy30B. B AMypckoil 001acTi pacCMOTpEHHE 3TUX YCIIOBUI sBI€TCS HEOOXOIUMBIM, TaK KaK TpaHC-
MIOPTHPOBKA TPY30B OCYIIECTBISICTCS] B HEONArONPHUATHBIX YCIOBHSX, CBS3aHHBIX B 3UMHHUI NEPHOI BPEMEHH C
HaJIMYUEM TOJI0NIENA WIIM BBICOKOTO CHEYKHOTO MOKPOBA, a B BECEHHE-OCEHHHH MEPHOJ — C BBIMAZACHHEM OOJBIIOTO
KOJIMYeCTBa 0caakoB. B Amypckoil oOmacté OOJBLION MPOLEHT CEeNbCKOXO3SIMCTBEHHBIX JOPOI MPUXOAUTCS Ha
[IOJIEBBIE TPYHTOBBIE, OCOOEHHO B CEBEPHBIX pailoHax o0yacTd, Kyaa IPU OTCYTCTBUHU SKEIE3HOLOPOMKHOIO CO-
o0ImeHnsT He0OXOMMO MOCTABIATE BCE T'PY3bI TOJIHKO aBTOMOOHMIBHBIM TPaHCHOPTOM. OOBIYHO JUISL BBITIONHEHUS
00bEMa MepeBO30K M CHIKEHUS BIUSHUS YKa3aHHBIX (DAKTOPOB HCIIONIB3YIOTCS MOIHONPUBOIHBIE SHEPIeTHIECKUE
CpPEICTBa — aBTOMOOWJIM MHOTOLIEJIEBOrO Ha3HaueHUs. B cTaTbe paccMOTPEHbI Pe3y/bTaThl TEOPETHUECKUX U KC-
HNEPUMEHTAIbHBIX HCCIIEJOBAaHUN 10 BIUSHUIO (DPU3MKO-MEXAaHMUYECKMX CBOICTB IOYBBI Ha IPOLECC HOBOPOTA,
BBITIOJTHSAEMOTO KOJECHBIM YHEPTETUYECKUM CPEICTBOM.

Knioueevie cnoga: xonécHbuIl TPaHCIOPT, (PU3NKO-MEXaHUUECKHE CBOMCTBA IOYBEHI, PagHyC IOBOPOTA, CHJIA
COIPOTHUBIIECHUS TOBOPOTY, 3PHEKTUBHOCTD.
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Abstract. When performing work related to the movement of cargo over a distance, the climatic and road
conditions in which the transport operation is carried out have a great influence on the efficiency of the transporta-
tion process. This is due to the fact that the process of making a turn is influenced by both the state of the road
surface and the geometric parameters, configuration and relief features of the road itself. The issues of transit time
and observance of the speed characteristics of energy facilities in a turn are relevant for production, since the
efficiency of the use of the energy facilities themselves, carrying out the transportation of goods, largely depends
on them. In the Amur Region, consideration of these conditions is necessary, since the transportation of goods is
carried out in unfavorable conditions associated with the presence of ice or high snow cover in the winter period,
and with a large amount of precipitation in the spring-autumn period. In the Amur Region, a large percentage
of agricultural roads fall on field unpaved roads, especially in the northern regions of the region, where, in the
absence of a railway connection, it is necessary to deliver all goods only by road. Usually, to carry out the vol-
ume of traffic and reduce the influence of these factors, all-wheel drive energy means are used — multi-purpose
vehicles. The article considers the results of theoretical and experimental studies on the influence of the physical
and mechanical properties of the soil on the turning process performed by a wheeled power tool.
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[Ipu BEITOTHEHUH TIPOLIECCA, CBSI3aHHOTO C TIOBO-
POTOM, K DHEPTeTHYECKOMY CPE/ICTBY MPEABSIBIISCTCS
OCHOBHOE TpeboBaHuE — 00ecrieueHre Oe30MacCHOCTH
JBWKEHHS, TP KOTOPOM 3HEPreTHYECKOE CPEACTBO
HE BBIHJET 3a MIMPHHY TPAHCIIOPTHOTO KOPUAODA,
Jla)ke MU IBUKEHUH C IPULIETTHBIM arperaroM [ 1, 2].
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B ycnoBusix nopor 1—3 TexHuueckoi KaTeropuu
JIBUKEHUE MPOUCXOJUT B YCJIOBUAX JOCTATOYHOTO
CLEIUICHUS €r0 JBUXKHUTEIEH C MOBEPXHOCTBIO JI0-
poru [3], Torna Kak npu OCYILIECTBIECHUU IIOBOPOTA
B YCJOBHSIX HEIOCTAaTOYHBIX CLEMHBIX CBOWCTB Ha
Jloporax CeabCKOXO3SIICTBEHHOIO Ha3HAuYEHUs BO3-
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HUKAIOT TPOOJIEMBI, CBS3aHHBIE CO CIEAYIONIHMMH
00CTOSATEIIbCTBAMMU:

— HEIOCTATOYHOU CHJION OOKOBOTO COMPOTHBIIE-
HUS TIOYBBI, BO3HUKAIOIIEH OT €€ C/IBHra;

— MaJoW CHJIOW TPEHUS MEXKAY IMOBEPXHOCTHIO
JIBUKEHUs (ITOYBOM) U DIIACTHYHBIM KOJIECOM;

— CWJION MHEpIIMU Ha TIOBOPOTE OOJIbIIE Pe3yib-
TUPYIOLIMX CHJI, 0003HaYeHHBIX BhilIe [4, 5].

WHbIMU cIOBaMU, JIOIDKHO BBITIONHSTBCS Clie-
JyIollee yCJIOBUE JABHKCHUS:

FezFyt Frt+ By, 6]
rne F,— o0mmas cuiia COmpOTUBIICHIS, HEOOX0IuMast

JUTSL OCYIIIECTBICHUS MTOBOpoTa, H;

F,— crna conpoTHBIEHNS TOYBBI, BOSHUKAIOIIAS

OT C/IBHTA TIOYBHI B TOPH30HTAIBHOM HalpaB-

nennn, H;

F, — cuna compoTuBIEHNs, BOSHUKAIOMIAS TTPH

CKOJIKEHUH Kojeca 1o mouse, H;
F, — cuna, BO3HMKaromas OT CHJI MHEPINH Ha
nosopore, H.

PaccmoTrpum Gosiee TTOIPOOHO COCTABJISEOIIIHEC
TIEPEYHCIICHHBIX BBIIIE CHII.

Ecmu we Oymer BBImoOmHATHCS ycnoBue (1), To
IIPH TTOBOPOTE OYIET BO3HHUKATH dPPEKT CKONBKE-
HUS, KOTOPBIH MPHUBENET K YBENUYCHUIO IIUPUHBI
TPaHCIIOPTHOTO KOPHIOpa, a CJENOBATENbHO, U K
CHIDKEHHUIO O€30TTaCHOCTH JIBIKEHHS Ha TIOBOPOTE
[6, 7].

Cuna compoTHBIICHHS MOYBBI, BOSHUKAIOIIAS OT
CIBHUTa TIOYBBI B TOPU30HTAIBHOM HAIPABICHHH, B
o0mIeM cirydae OMpeNeuTCs 10 BBIPAKESHUIO:

Fu=St, 2)
rae S, — OOKoBas IJIOLIA L cpe3a MOYBBI KOJIECOM,

M2,

T, — KacarejabHOe HampsbKeHue mouskl, klla.

IIJISI OnpeaeyICHN CUIIbI COIIPOTUBJICHUA IMOYBBI,
BO3HHKAIOIIEH OT e€ caBura, HEOOXOAUMO 3HATh
KacaTCJIbHbIC HAIIPSAXKCHUA, BOSHUKAIOIINUE B ITOYBC
npu e€ nedopmanuu npu casure. s ycrmoBwuii
AMypcKkoii 00J1acTH KacaTelbHOE HANPSIKCHHUE I10-
YBBI paBHO [8]:

T =fCthhi, 3)
K’C
I7Ie 7, — KacaTeJIbHOE HarpshKeHHe MouBsbl, Klla;
fex — KOO(QUIMEHT BHEIIHEr0 TPEHHUS CKOJIb-
YKEHHS TOYBBI;
S — BeMUYMHA CMELICHUS KOJIeca OTHOCUTEIEHO
HOYBHI, M;
K, — ko3 dunment nedopmaiyiv mOYBHI.
C yuérom koahduruenta nedopmanuu Gopmyiy
(3) MOXHO TIPECTaBUTH CIEAYIOMIMM OOpa3OM:

T, =(c+qtgp)th£, 4)
K’C
rae ¢ — ko3dunueHT cueruieHus moussl, Klla;
p — Yroll BHYTPEHHETO TPEHUSI TOUBBI, TpaJ;
¢ — HOpMaJbHOE JIABJICHHUE JIBU)KUTEIS HA TI0Y-
By, Klla.

TexHU4eckme Hayku

ITpu CKONMBKEHUH KOJIECA OTHOCHTEIBHO MOYBBI
BO3HMKAET €0 CMEIleHHEe, KOTOPOE B 00IIEeM CiTydae
MOXKHO ONPEAEIHUTH MO BBIPAKEHHIO:

S = 08X, &)
rme 0 — OyKCOBaHWME;

X — IJIMHa NTHA KOHTAKTa KoJieca ¢ TIOYBOM, M.

C yuérom BeIpaxenus (5) Gopmyma (2) mpumet
BUJI:

F=8.t,=S:(c+qtgp)Bthd /K, (6)
rae B — mumpuHa Kojieca, M.

Cuna TpeHHs, BO3HUKAIOMIAST MEXKIY MOBEPXHO-

CTBIO TOYBBI U KOJIECOM, PaBHA!
Fy=XBugp, (7
rae | — KO3QQUIUEHT TPEeHUsS] PEe3UHBI O TOUBY;
Grp — YAETBHOE JIABICHUE NPUIENA HA TIOYBY,
klIa.

Cuily MHEpIMH Ha TIOBOPOTE MOJKHO ONPEICTHTh

M0 BBIPAXKEHUIO:
F,=Ma, ()
rae M — macca TpaHCIIOPTHOTO CPEJCTBA, KT
@ — YCKOpEHHEe, BO3HHKAIOIIee MPU MOBOPOTE
(LLEHTPOCTPEMUTENILHOE YCKOPEHHE), M/c2.

TakuM oOpasom, 00IIas cuja CONMPOTHBICHHUS

MOBOPOTY paBHA!

Fo=F,+F.+Fy ©)

NN
Fe=Sq(c +qigp)Bthd /K, + XBygy, + Ma. (10)
I/ICXO,I[}l N3 BBIINICCKA3aHHOT'O IJIsA O6€CHC‘-ICHI/I$I

0e30macHOro NOBOPOTA JOJKHO BBIIOIHATHCS YCIIO0-
BUE COIIacHO BhIpaskeHuio (1):

Fo>S(c+qtgp)Bthd /K + XBugu, + Ma. (11)

Y

777 77!

Puc. 1 — Cxema xaueHHs Kojeca Io
Je(hOpMUPOBAHHOMN TTOBEPXHOCTH:
h — m1yOWHa TMOTPY>KEHHUs KoJieca B MOYBY, M;
Moy — BEXYIMI MOMEHT, IIPHUIIOKEHHBIN
K Kouiecy, ¢1; V — CKOpOCTh JBUIKEHHS KoJleca,
m/c; D —auamerp Koleca, M; ¥ — pajiyc
KoJIeca, M; , — YIJIOBasi CKOPOCTh KoJjieca, paj/c;
PKp — CHJIa CONPOTHUBIIEHUS JBHXkeHMI0, H
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Puc. 2 — 3aBUCHMOCTbD TUIOIIAIM CIBHTA TIOYBBI OT TIIyOUHBI MTOTPYKEHUS

Kak nokasbiBaet ananu3 ypasHenus (11), Ha 06-
LIYIO CHJTY COTIPOTHUBIICHUS CIBUTY OYIlyT OKa3bIBaTh
BIIMSIHUE CJICAYIOIUE BEIMIUHBL: OOKOBas IIIOLIAlb
cpes3a MOYBHI KOJIECOM, JUIMHA KOHTakKTa Kojeca ¢
MOYBOW M Macca TPAHCIIOPTHOTO CPEACTBA.

bonee neranpHblii ananu3 mnokaszan [5], 4To
OCHOBHOE BJIMSIHUE HA IMPOLECC MOBOPOTA OKa3bl-
BAaeT CWJIa COINPOTHUBIIEHUS IOUYBBI, BO3HHUKAIOIIAS
OT C/IBUT'a MTOYBBI B TOPU30HTAIBHOM HAIlpaBJICHUH,
Ha KOTOPYIO0 B CBOI OYEpE]b OKa3bIBACT BIMSIHHE
IUIOIIA b CIABUIA TIOYBBI B TOPHU30HTAJIBHOM Ha-
npasiaeHuy. CHIbl, AEHCTBYIOIIUE Ha KOJECO MpPH
JIBWKEHUH 110 Ae(hOpMHUPYEMOI MOBEPXHOCTH, TO-
Ka3aHbl Ha pUCYHKe 1.

Kak moka3bIBaeT puCyHOK 2, IUIOIIA[b CABHUra
MOYBBI KOJIECOM B TOPU30HTAJIBHOH IUIOCKOCTH
3aBUCHUT OT DIIyOMHBI €ro morpykeHust B mousy. C
LENbI0 ONpeAeNeHHs MIOUIaJN CIBHra MOUYBBI KO-
JIECOM B TOPU3OHTAJIBHOH IIOCKOCTU [8], KOoTopas
3aBUCHUT OT IIyOMHBI €ro MOTpy>KeHHs, ObUTH TpO-
BEJICHBI MCCIIEIOBaHNsI HA OCHOBAHUU METOMAUK [9,
10], pe3ynpTaTel KOTOPBIX MOKAa3aHbI HA PUCYHKE 2.

[Tomy4eHHast 3aBUCUMOCTb MOXET OBITh OITMCAaHa
MpeularaéMbIM ypaBHEHUEM PErpecCHUH:

y = 0,5797x + 0,0131. (12)

Pesynbrarsl SKCIIEpUMEHTAIBLHBIX UCCIEI0BaHNUN
TTOATBEPKAAIOT TEOPETHUECKHE 3aBUCUMOCTH H TIO-
Ka3bIBAIOT, YTO C YBETMYEHHEM TITyOHUHBI TIOTPY>KEHHS
KoJIeca B TTOYBEHHBIN CIIOM IJIOIIA/h C/IBUTa YBEIH-
YUBAETCS W, KaK CJIEIICTBHE, TIOBBIIIAETCS U CHIIA CO-
MIPOTUBIICHUS CABUTY B TOPH30HTAIHHOH MIIOCKOCTH.

Ha ocHOBaHMM BBIIIEH3IIOKEHHOTO MOXKHO caec-
JIaTb BBIBOJ, YTO Ha IIPOLIECC IIOBOPOTA KOJIECHOTO
SHEPIreTUICCKOro CpeACTBA 3HAYUTCIIBHOC BIMAHUC
OKa3bIBaIOT €€ (bHBHKO—MeX&HI/I‘IeCKI/IG CBOICTBA.
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