5548 B 5
202045 H

[ B K “F 2 4 CH A BE S R0
JOURNAL OF TONGJIUNIVERSITY (NATURAL SCIENCE)

Vol. 48 No. 5
May 2020

NEHS: 0253-374X(2020)05-0743-08

A&, A

DOI: 10. 11908/j. issn. 0253-374x. 19296

BAXBHNERAEERNZEIERSHZN

o, EAYE Bt

(AP R ol ST i s e L 201804)

TE . a7 1 A I AR 5 B i AR A ol e i i 2
TR HE S TR G 1 2 AR A HLEE, DA S AR )
FIFFTRRR S SRR AN Ea TIA RS AL
it A 2 L Bl g AR 7 B 1R T 1 AR o e e
PEREIF IR UL TR G (0] 2L A9 AR 0 185 BE 0, IR 4007 T R
SO0 5 e o) A 1o 9T BE 0 B ot e 5 R Y S
WFEL R R BRI WAL S A S RO — &
DN MIEERH G , 45 BRI UM & [0 M EE ] DAGE R & 4% ) 20A7E
CRBHEHRGEMME S YA ILFEET  ZER L L A shik
FUAR )7 B, I I Fe A S i) A8 A2 16 3 W s/, 4 ) h £
0 3ok 22 A VA ) 0 2 AR e R 1) O R4 Sk A AR A MELEY
SEMRAR IS (ERR A3 A 1o W B2 B0 77 A 2 A 1) 2R G il 2%
AU i

KR B AR A R A B i
hESES. U211.5 SERFRSRD . A

Radial Mechanism and Parameter
Influence of Coupled Bogie for the
Straddling Monorail Vehicle

REN Lihwi, LENG Han, HUANG Youpei, JI Yuanjin

(Institute of Rail Transit, Tongji University, Shanghai 201804,
China)

Abstract:

negotiation of coupled bogie for straddling monorail

A theoretical model of steady-state curve
vehicle was established, the mechanism of radial
adjustment of the coupled bogies was analyzed, and the
formula for calculating the coupling parameters required
for achieving the radial state was derived. The dynamics
model of straddling monorail vehicle equipped with
coupled bogies was established, and the curving
performance of the coupling bogie was simulated, and the
radial adjustment capacity of coupled bogie was verified.
Meanwhile, the influence of coupling parameters on the

radial adjustment capacity and curving performance of the
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coupled bogie was also analyzed. The results show that
the optimal rotary stiffness is only related to the vehicle
structural parameters and the secondary longitudinal
stiffness. The reasonable selection of the coupling rotary
stiffness can make the coupling bogie automatically reach
the radial position on the circular curve under the joint
action of the secondary suspension system and the
coupling mechanism. At this time, the maximum radial
force of guiding wheels is obviously reduced, and the
curve passing safety of the wvehicle is significantly
improved. The coupling lateral stiffness has little effect on
the steady value of the yaw angle of the coupled bogie,
but it will worsen the dynamic performance of the bogie

on the transition curve.

Key words: straddling monorail vehicle; coupled bogie;

dynamics
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Fig. 1 Schematic diagram of the coupled bogie.
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Fig. 2 Force state of the circular curve negotiation of the coupled bogie
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Fig. 3 Schematic diagram of the straddling mono-

rail vehicle with coupled bogies
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Table. 1 Main parameters of the simulation model

K, 625 KNem ™! L,, 0.70m
K, 625 KNem ! d 1.00m
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Fig. 4 Simulation result of the coupled bogie during curve negotiation
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Fig. 9 Influence of the coupling lateral stiffness on curve negotiation performance of the coupled bogies
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