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MATEMATHUYHA MOJIEJIb TUHAMIKU 3AJIIBHUYHOT'O
ABTOHOMHOI'O TSAIT'OBOI'O MOIVJIA
bypem @paHTiliexk
AT «YKpaiHCbKI 3a/TII3HULI»

CTBOpeHHS CyyaCHUX TPAHCHOPTHUX 3acCO00iB, SIK MPaBUIO, CYIIPOBOIKYETbCS
TEOPEeTUYHUMMMU Ta eKCIIePpUMEHTAIbHUMMU OOCTIIKeHHSIMU AUMHAMIUHMX Ta
MIIJHICTHMX $IKOCT€l CTBOPIOBAHMX KOHCTPYKILiA. AKTyaJIbHUM HayKOBO-
MPUKJIaAHMUM 3aBIaHHSIM Ha CYy4aCHOMY eTalli pO3BUTKY 3a/IiI3HMYHOTO TPAHCIIOPTY €
pPO3p0o0OKa KOHCTPYKIIifi aBTOHOMHMX TPAHCIIOPTHMUX 3ac006iB, 3MaTHUX BUKOHYBATU
TPaHCIIOPTYBaHHS PYXOMOTO CKJIaAy 3ajIi3HMUIIb Ha JaJieKi BigcTaHi y 6e3ImijioTHOMY
BUKOHaHHI. [Ipy 1IbOMy IepeBe3eHHSI MOXYTb 3IiliICHIOBATUCS SIK BaHTaXiB, TakK i
nmacakupiB. YHIKaJbHICTh JaHMX TPAHCIIOPTHUX 3aC00iB CKIAIAETHCS B TOMY, IO iX
KOHCTPYKTMBHE BMKOHAHHS [JO3BOJISIE 3a0e3leuyBaTM He TiIbKM HeoOXimHy
MIBUIKICTh PYXY 3ajIi3HMYHOIO KOJI€I0, a ¥ OTpPMMYyBAaTH HeOOXimHi AMHAMiuHi
XapaKTepUCTUKM Ta TOKa3HMKM Oe3neku pyxy. Lle MOKIMBO 3aBOSIKU
BUKOPUCTAHHIO OPUTIHAJIBHUX TEeXHIYHMX pillleHb B KOHCTPYKIii MeXaHiuHOI1
YaCTMHM AaBTOHOMHMX TSITOBMUX MOZYJiB. [OC/HiIKeHHS AMHAMIUHUX SIKOCTe
IHHOBAIIIHUX KOHCTPYKIIi/i aBTOHOMHMX TSATOBUX MOZYJIIB MOX/JIMBO BUMKOHATU 3a
OOMOMOrOI0 BiAIOBIAHOI MaTeMaTUYHOI MOZeJi IMHAMIKM JAHOTO TPAHCIIOPTHOTO
3ac00y 3 ypaxyBaHHSIM I[IapaMeTpiB B3a€MO[ii MiX eKilmaskHOI YacTMHOI Ta
peiikoBOI00 Koii€lo. JlaHa Mojenb i IIPOIIOHYETHCS aBTOPOM MOJisS AOCJiIKEeHb.
MaTemaTuyHa MOJieb aBTOHOMHOTO TSTOBOTO MOMYJISI, SIK CKJIaAHOI MeXaHiuHOi
cUCcTeMU, IIpeAcTaBsie co00 cucteMy nudepeHIiiiHuX PiBHSIHb.

HudepeH11iliHi piBHSIHHS PyXy YOTUPUBICHOTO aBTOHOMHOTI'O TSTOBOTO MOZYJIS
cKIameHo y ¢popmi piBHSIHB JIarpaHska apyroro pony [1-4]:
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IM y3araJibHeH1 CUJIN, K1 He MAIOTb ITIOTEHII1aJIy; Si — 30BHIIIHI CUJIN.

MaTteMaTyHa MOJeJb BPaxoOBy€ TUIM 3B’SI3KIB MiX TBepAUMMU TiaMu
CUCTeMM, a TAKOX XapaKTep CUJ IMPOCKOB3YBAHHSI MiX KoJjiecaMM Ta peiikaMMu.
Po3pob6iieHa mMaTemMaTHUHa MOJesb IpeCcTaBisie cobo cuctemy avdepeHUitHUX
piBHsSHb 100-r0 MOPSAAKY, OIS BUPIIIEHHST SIKOi po3po06sieHy BiAIOBigHY Mporpamy
po3paxyHkiB. [laHMi1 MaTeMaTUUYHMII amapaT € OCHOBOK [Js IIPOBeAeHHS
KOMIUVIEKCHUX TEOPeTUYHUX [OOCAIIKEHb 3ai3HUUYHMUX aBTOHOMHMX TSATOBUX
MOJY/iB $IK Y OOMHOYHOMY pycCi, Tak i y ckaafi moizmy. MaTemaTuuHa MOJe/b
BPaxXxOBY€ pi3Hi KOHCTPYKTMBHI BMKOHAHHS MEXaHiYHOI YaCTUMHU aBTOHOMHMUX
TSTOBUX MOZY/IB 3a aHAJOTi€l0 3 eKiMakHOH YaCTMHOIO JIOKOMOTUBIB [5-7], 110
IO3BOJISIE BUKOHYBAaTM Pi3SHOMAHITHI TeOpeTUUYHi MAOC/IIKEeHHS 3 BM3HAUEHHSIM
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BIUIMBY KOHCTPYKTMBHOIO BMKOHAHHS Ta IlapaMeTpiB Bi3KiB Ha IMOKAa3HUKU
IVHAMIKM Ta Oe3I1eKN pyxy.
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MATHEMATICAL MODEL OF RAILWAY DYNAMICS
AUTONOMOUS TRACTION MODULE
Bures Frantisek

Abstract. In the report the author offers a mathematical description of the
model of the dynamics of the railway autonomous traction module. The autonomous
traction module is a multi-mass complex system moving on a railway track. The
mathematical model takes into account the parameters and types of connections
between the solids of the system, as well as takes into account the sliding forces
between the wheels and rails. The mathematical model developed by the author can
be applied at theoretical researches of innovative designs of autonomous traction
means on railway transport.

Keywords: mathematical model, autonomous traction module, system of
differential equations, motion dynamics.
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