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Carbody Lateral Displacement of Railway Vehicle According to 2nd Lateral
Damper and Track Characteristics
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ABSTRACT

In railway vehicle, riding comfort depends mainly on the secondary lateral damper and track
condition. When the damping force of lateral damper becomes abnormal condition or the track con-
dition is worse, the running stability and ride comfort of the railway vehicles go down. In addition,
the lateral motion of carbody is increased. Therefore, the lateral motion of carbody is reviewed care-
fully by considering lateral damping force and track condition of the railway line in design stage. In
this study, the lateral displacement of carbody was studied in accordance with lateral damping force

and track condition. The target vehicle is EMU for subway line.
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m,,;= Mass of wheelset ( i=1~4) (kg)
I,.= Inertia of wheelset ( i=1~4) (kgm®)

= Mass of truck (j=1,2) (kg)

1,;= Tnertia of truck ( j=1,2) (kgm?)
m,= Mass of carbody (kg)
L= Tnertia of carbody (kgm®)
W,= Load per wheelset (N)
ry= Wheel rolling radius (m)
k,,= Primary longitudinal stiffness (N/m)
k,,= Primary lateral stiffness (N/m)
k,.= Primary vertical stiffness (N/m)

k,,= Secondary longitudinal stiffness (N/m)

Faderledyd aSd=
E-mail : whyou@krri.re.kr
Tel : 031-460-5670, Fax :031-460-5299
7 lede st

o BTHEI|2ATY DEYEATRY

722 |

e so] A4

kg, = Secondary lateral stiffness (N/m)

k,,= Secondary vertical stiffness (N/m)
¢, = Primary longitudinal damping (Ns/m)
¢,,= Primary lateral damping (Ns/m)

¢,.= Primary vertical damping (Ns/m)

c,,= Secondary longitudinal damping (Ns/m)
¢y, = Secondary lateral damping (Ns/m)
¢,,= Secondary vertical damping (Ns/m)

2a= wheelset contact distance (m)
V= Vehicle velocity(m/s)
F,, F,, M,,= Creep force and moment

S11> f125 [33 f22= Kalker’s creep coefficient
&0 &y &sp= Creepage of contact patch on

wheel/rail
Qj= Kalker’s creepage and spin coefficients

2L,,= truck wheelbase (m)
2L,,= distance between truck centers (m)

2Ly1= lateral distance between primary
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Fig. 1 Railway vehicle model
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Table 1 DOF of vehicle model

Parameters Lateral Yaw Roll
Wheelset 1 Yi Yy -
Wheelset 2 y2 Y2 -
Wheelset 3 y3 Y3 -
Wheelset 4 Va Wy -
Truck 1 Y11 Yy Oy
Truck 2 y12 Y2 Dy
Carbody Ye e OR
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foa=E ¢« Cy3 + (a+b) (11)
fss=FE -+ Cy + (a+b) (12)
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Table 2 Parameter of track irregularity PSD

Track 4
Quali v 5 6
uall €
&4 v Poor Moderate
(FRA class) poor
A, [m] 2.39E-5 | 9.35E-6 | 1.50E-6
12 [rad/s] 1.130 0.821 0.438
2, [rad/s] 2.06E-2 | 2.06E-2 | 2.06E-2
. [rad/s] 0.825 0.825 0.825
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Carhndy Lateral D\Sp\acemenl in Track Class-4

e WDkNSi’m
7 L| — 20kNsim
— 30kMsim
— 40kNsim
[| — a0kNsim
BOkMNs/m
51— 7OkNsim
— B0kMsim
0 S —
— 100kNs/m

magnitude(mm)

w

20 E‘IEI dIEI 5:] E’EI 7‘EI EIEI BIEI 1 E‘IEI ialtl
velocity(krmdh)
Fig. 4 Carbody lateral displacement on track

class-4(time domain)
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Carbody Lateral Displacement in Track Class-4
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Carhudy Lateral D\sp\acemem in Track Class-5
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Carbody Lateral Displacement in Track Class-6
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Fig. 6 Carbody displacement according to
2nd lateral damper
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