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PaccmoTpensl Bonpockl PPUKIIMOHHOTO B3aUMOJIEHCTBUSI B KOHTAKTE YIIPYTOro Kojieca TPaHCIIOPTHOTO
CpelCTBa U IUNIOCKON TBEPAON OMOPHOM MOBEPXHOCTHU MPHU PA3HBIX YCIOBUSAX HATPY>KEHUS CHUIIOH U MOMEH-
ToM. MccnenoBanbl mapaMeTphl 3TOr0 B3aUMOACHCTBUS: KO3(Q(HULIMEHT CLEIUIEHHs; €T0 COCTaBIISIOIINE, pe-
aM3yeMBble yYacTKaMH C TPEHHEM TTOKOSI U CKOJBKEHHUST; KO3(D(UIIMEHT UCTIONB30BaHUS TPEHHSI TOKOS; KO-
3G UIUEHT TPOTIOPIHOHATEHOCTH TPEHUS MTOKOS U OTHOCUTENEHBIA KOA(MUIMEHT MPEeNeIbHOTO Peain30-
BaHHOTO TpeHus nokosl. [Ipeanoxensl MaTeMaTHYeCKUE 3aBUCUMOCTH B BUAE IMIAJKUX HETIPEPBIBHBIX (QyHK-
Ui U1 pru3nYecKy MpaBHIBHOTO pacuyéTa yKa3zaHHBIX MapaMeTpoB. PaccMOTpeHk! 1Ba BapUaHTa HarpyKe-
HUS YIIPYTOTo KoJieca cuiiol 1 MoMmeHToM. [lokaszano, 4to 3HaueHue k03(QUIHeHTa CeIUICHHS [IPH 3aJaH-
HOM IPOJOJIBHOM CKOJIBXKEHHH KOJIeca 3aBUCUT OT YCJIOBUI HAarpy>KeHHs: OOKOBON CHJIBI BIOJIb OCH Bpallle-
HUS KoJleca 1 MOMEHTa B IJIOCKOCTH BpallleHus, a TaKXKe UX MOCNIe0BaTeIbHOCTY NosABiIeHud. [1pu oqHuX u
TeX e 3HAUCHHSAX CHUJIBI 1 MOMEHTA, KOOQ(HUIIMEHT CIIETUICHUS] MOJKET U3MEHSTHCS TIPU pa3HOU TOCIe0Ba-
TENBHOCTHU UX nosiBieHus: 10 70 % — npu Oonbinx OOKOBBIX crilax (OMU3KUX K Becy) U a0 12 % — npu
MaJblx O0koBBIX cuiax (10 20 % ot Beca). [Ipenyoskensl Tpu MeTOAUKH pacuéra ko3 UIMEHTa CLeTIeHNs
B KOHTAKTE YIPYIroro Kojueca C IJIOCKON TBEPIOM ONOPHOM NMOBEPXHOCTHIO. [[1Isl MOydeHus! yCpEIHEHHBIX
HYJIEBBIX IMarpaMM IpOU3BOMIIACEH AIIIPOKCUMAIIUS IKCTIEPUMEHTAIBHBIX TaHHBIX, OYYEHHBIX Pa3HBIMU
uccnenosarensiMi. Pa3paOoTaHHblE METOOMKH CIPAaBEUIMBBI JUIS BCEX YNPYTUX KOJIEC TPAaHCIOPTHBIX
CpEJICTB M BCEX BUJIOB U COCTOSIHUN TBEPJIBIX OMIOPHBIX MOBEpXHOCTEH. Pe3ynbrarel paboThl MOT'YT OBITH HC-
MOJIb30BAHBl C JOCTATOYHOM JJISi MPaKTHYECKUX DPACUETOB TOYHOCTHIO MPH MPOEKTHOM MOJAETHPOBAHHUU
CBOMCTB yCTOMUMBOCTH, YNIPABIAEMOCTH X TOPMO3HOM JUHAMHKH KOJECHBIX MAIIIHH.

KiroueBble ci1oBa: ynpyroe Koiyieco, TBEpHAAs ONOpPHAs MOBEPXHOCThb, (YPUKIMOHHOE B3aUMOJEHUCTBHE,
YCIIOBUSI HATPYXKEHHs, KOXPPHUIMEHT CIEIUICHUs], YIaCTKH TPEHUS, Pa3HbIe yYHUBEP-
CaJIbHbIE 3aBICHUMOCTH.
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Abstract

The questions of frictional interaction in the contact of an vehicle elastic wheel and a flat solid support
surface under different loading conditions by force and moment are considered. The parameters of this inter-
action are investigated: the adhesion coefficient; its components by areas with static and sliding friction; static
friction use coefficient; static friction proportionality coefficient; relative coefficient of limiting realized static
friction. Mathematical dependences in the form of smooth continuous functions are proposed for physically
correct calculation of the specified parameters. Two options for loading an elastic wheel with a force and a
moment are considered. It is shown that the adhesion coefficient for a given longitudinal wheel slip depends
on the loading conditions: the lateral force along the wheel rotation axis and the moment in the rotation plane,
as well as their sequence of occurrence. With the same values of force and moment, the adhesion coefficient
can change at different sequences of their occurrence: up to 70 % for high lateral forces (near to weight) and
up to 12 % for small lateral forces (up to 20 % of weight). Three methods for calculating the adhesion coef-
ficient in the contact of an elastic wheel with a flat solid support surface are proposed. When calculating the
proposed characteristics of the methods, averaged zero diagrams were used in the absence of lateral wheel
force for different elastic wheels and different types and conditions of road surfaces. To obtain them, the
procedure of approximation of numerous experimental data of different researchers was carried out. The
developed methods are valid for all vehicles elastic wheels and all types and conditions of solid supporting
surfaces. The results of the work can be used with sufficient accuracy for practical calculations in the design
modeling of the properties of stability, controllability and braking dynamics of wheeled vehicles.

Keywords: elastic wheel, solid support surface, frictional interaction, loading conditions, adhesion coeffi-
cient, friction areas, various universal dependencies.
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