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Railway vehicles are capable of indicating several types of instabifity. This phenomenon, which is
called hunting motion, is a self excited lateral oscillation that is caused by the running velocity of
the vehicle and wheel/rail interactive forces. The interactive forces act to change effectively the
damping characteristics of railway vehicle systems. This paper will show the impact of instability
on the transfer function behavior using damping characteristics of secondary suspension. The
vehicle dynamics are modeled using a 17 degree of freedom considering linear wheel/rail contact.
The paper deals with certain condition of the damper characteristics that one is about various
damping coefficient and another is equipped damper direction.
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m,,; = Mass of wheelset ( i=1~4) (kg)
1= Inertia of wheelset ( i=1~4) (kgm®)
My, = Mass of truck (j=1,2) (kg)

I 7= Inertia of truck (j=1,2) (kgm?)

m, = Mass of carbody (kg)

1, = Inertia of carbody (kgm®)

W; = Load per Wheelset (N)

7, = Wheel rolling radius (m)

k= Primary longitudinal stiffness (N/m)

px

k oy Primary lateral stiffness (N/m)

k pz = Primary vertical stiffness (N/m)

DREES), Hunting Frequency (A8 &), Rallway Vehicle (35
)

k = Secondary longitudinal stiffness (N/m)
k o Secondary lateral stiffness (N/m)

ksz = Secondary vertical stiffness (N/m)
Cp= Primary longitudinal damping (Ns/m})
Cp= Primary lateral damping (Ns/m)

€= Primary vertical damping (Ns/m)

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

¢,, = Secondary vertical damping (Ns/m)

d = Half of wheelset contact distance (m)
V- Velocity (m/s)

F,F,M ,» = Creep force and moment

f“, . /i/ s f33 ) f22 = Kalker’s creep coefficient
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f o f;: o f = Creepage of contact patch on wheel/rail
Cl.j = Kalker’s creepage and spin coefficients

L, =Half of truck wheelbase (m)

Lx2 = Half of distance between truck centers (m)

Lyl = Half of lateral distance between primary
suspensions (m)
Ly2 = Half of lateral distance between secondary

suspensions (m)
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Fig. 1 Dynamic Model of Conventional Railway Vehicle
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Table 1 Degree of freedom of vehicle model
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Table 2 Natural Frequency of railway vehicle
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