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An Evaluation on the Steering Stability of the Guideway Vehicle

S I
Seong-Ho Yun

ABSTRACT

A study of the guideway vehicle was made for a comparison of ride stabilities between its two primary
steering types; one is the front wheel steering and the other the front-rear wheel. A numerical mode! as a closed
loop system was built for an investigation of various factors to have an influence on the vehicular critical speed
which is closely associated with ridabilities. It was shown that dynamics stabilities of the front steering type
was much better over a large value of steering gain and the longer distance between front axle and guide link
for both types provided better stabilities as well. A large steering gain ratio of the front to the rear significantly
plays an important role in an improvement of stability in the front-rear steering. To observe a qualitative trend
on stability behaviors, the root locus was obtained by considering a time lag which may be frequently caused by
the complicated steering mechanism. In performing so, the appropriate selection of steering gain had a greater
effect on the front-rear steering vehicle for more ride comfort. In addition, the dynamics model proposed here
can be utilized for a more accurate evaluation on the vehicle design in lateral or yawing absorber and moreover
expanded for the analysis of independent four-wheel steering vehicle.

T8
Front wheel steering(

lag(% 8] ¢ A1 7}), Feedback loop(F} 8532

1.H4d &

A = i}aﬂ ) 2HBogie)= 2} 9]
A Aek5l TEE JMAIRE F sk A <
TV A A A &2 /q 2FEke] kAN, Fa s wl &X
1 GHe v Ay POl DRAR
AGT(Automated Guideway Transit) o 2} A] A
2A FPFe] A - Foll AAE 47]9] St

Oft
-

ol
=
LT ofy

)4

u~ 08‘. n:i XN m[o

59, FeERYstE 7A@

: Guideway vehicle(eh A% =}e), Critical speed(Qd A% %), Steering gain( 8o 5),
#7%%), Front-rear wheel steering(d + &

Z3F), Steering time
), Root locus(2# &)

Azol &5 o] Faste T
2peke] obujo] W E gee
gup? o] AL V2o AEX
thatell 47]9] FHFS 130 Axlste] A2
¥ o] o &

AR 9] FP&Fo] by =3

: r..‘l Jr>

==

H10d 1. 2002 209



o o] MiwH M}, FEE = HE, F
%3} i F o P} o] HmH e
W Fale] o] W gk whe, ek
el Bad FHS ehFol H7 won
ShnEel AgHe 2A W AR
49l B Qdste] e} FHl A
o)

™ o] & Z8k(Steering)}
Al
2]

ol A 2] 2HAE A

HHFL Aot o] AL AE
o} §-AHEE 7] %58 3ha 9l ok
Wl =k 2o 2-¢-

)

=2

o

2

ol

o

M

to |

BN

0%k

oli

H

)

off

flo o
ofk
o
2

L
k)
™
o o
it
Ol
Rl
X
all
o?(ﬁ_l‘
o}
2
t1
JEN
[l

QB €

EOZS

<O

V

B SHYAE 8B

©
et

Fig. 1 A schematic of the bogie with the front wheel steer-
ing system
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Fig. 2 A schematic of the bogie with the front-rear(or

four) wheel steering system
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Fig. 3 A vehicular dynamics model in which running
tires are subjected to lateral forces
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Fig. 4 A combined model of the front wheel steering sys-
tem drawn by solid lines and the front-rear wheel
steering one by dashed lines
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Table 1 Vehicle parameterss'g)
Variable Unit Value
Front-Rear steering ratio, k - -1
Full loaded mass, m kg 1,939 |
Wheelbase ! m 5
.
S 2.20
Wheelset to guide link distance, a m
242
kComering stiffness, C kgtrad | 22,848
Max. Speed, Vias | km/h 80 4
Dwelling Speed, Va km/h 30 5
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Fig. 6 A variation in critical speed depending on the dis-
tance a between wheelset and guide link
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Fig. 8 The root locus in the s-plane with no steering time
lag in case of stable speeds
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