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Dynamics of Automatic Passenger Mover

Vehicle with Single-axle Tire Running Gear

REN Likui, JI Yuangin, XUE Wei
(Institute of Rail Transit, Tongji University, Shanghai 201804,
China)

Abstract; The dynamical equations of an automatic passenger
mover (APM) vehicle with middle-guiding single-axle tire
running gears were derived by using linearized tire model, in
which side force and rolling contact effect on running tire
were taken into account. A simulation model of APM vehicle
based on Simulink environment was built with object-oriented
programming technique, and the effects of contact statues
between guiding tire and rail on curving performance and ride
quality were studied. The simulation results show that the
preload force on guiding tire do not improve curving
performance but significantly worsen lateral ride quality,
whereas the gap between guiding tires and rail will increase
the running tire side force and guiding tire radial force on
curve. The gap between guide tires and rail should be
controlled in the range of 0~5 mm considering the curving
performance and ride quality of APM vehicle.
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Tab.1 Symbolic of DOF of APM vehicle

2.1

2 APM Gzh H = EE R R HHE
FWzh N 2EBFAE il e e
. N . $’M§ Ze ¢c Ye ¢'c 0.
?E%" APM $%E‘J@jﬁ?ﬁﬁﬁﬂ‘ ’ {/Eﬁu—F@& EE iy Zbi P Ybi i Ovi i=1,2
$17-k Ye ‘90 ksv Cop Cyy ksv
. 42 e | .
i : 2b2 : < Y2 -(/—S'-X.—-— Ye Cox Yb1
el ke < ky&lg(sy ke $_l€5_5_ ' oy A jé; , e lii kgy
Pk A 92_ A < kgy Yo v Y1 Ky
U A Cor 2
“h Zh1 Fi I I;F w}I ke, co Cop K
E’Ffﬁlﬁc\: 2L Gk SR sy TSy sy fsy
' 25,
b ZZHE c LR

E 3 APM EigzhifiEnl

Fig.3 Dynamical m¢
2.2 ETBHBNEATE
ZRWIE S B 2% 0K 2-3], X AT A 1
EATERIE BT, LARTEATER A A
(1) BILiE3)
myZy + 205 [#0 — (Ze + Lige) T+ 2k Lo —
(z ‘|‘L1¢c)] + Zsz(z.bl —z)+ kaz (zn—2)=0
@)
o ooy, TR R, = SREAT ST A AT
(2) p3kiz3)

odel of APM vehicle

Ibys'ﬁ'bl +ks¢(¢bl _¢c): 0
A L, A AR R E.
(3) #HiZ3
mh_ym -+ chy[(:)}hl - h40'],1 )— (yc +h50.c —L1¢c):| +
2ksy[(ym - h4(9b1) - (yc + h50c —L1¢c)]+
Acgy (I + haln — 3+ dhgy (3 + hsbn — y)+

i + P16
kay(ybl Vl bl

(2

— g )=0 3



282 H B K% %A RBER $43%

®2 APMEFHHFESHR
Tab.2 Dynamical parameters of APM vehicle
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Fig.6 Excursion of forces on guiding wheel in different contact status
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different contact statues
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