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Development of the Roller Rig for 1/5 Scaled Half Railway Vehicle to perform Running

Stability Test
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The development of railway vehicles such as new mechanism of railway vehicle or design
parameters of suspension have been used the application of scaled roller rig to the study of
railway vehicle dynamics. In this paper, the critical speed was compared between full scale and
1:5 scale of numerical model. And to verify the simulation results, the critical speed was
confirmed using the 1.5 scaled roller rig. According to the results, we expect that the developed
roller rig will be used in the study for the dynamic characteristics of railway vehicle.
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m,,.= Mass of wheelset (i=1~4) (kg)

I, = Inertia of wheelset ( i=1~4) (kgm®)
My = Mass of truck (j=1,2) (kg)

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

m,, = Mass of carbody (kg)

1 . = Inertia of carbody (kgm?)

W = Load per Wheelset (N)

¥ = Wheel rolling radius (m)

k T Primary longitudinal stiffness (N/m)
k v Primary lateral stiffness (N/m)

k pz = Primary vertical stiffness (N/m)

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

k ., = Secondary vertical stiffness (N/m)
€= Primary longitudinal damping (Ns/m)

Cpy = Primary lateral damping (Ns/m)

Cp= Primary vertical damping (Ns/m)

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

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

a = Half of wheelset contact distance (m)

V = Velocity (m/s)

Lxl = Half of truck wheelbase (m)

sz = Half of distance between truck centers (m)
Lvl = Half of lateral distance between primary
suspensions {m)

L,
suspensions (m)

= Half of lateral distance between secondary
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Table 1 Degree of freedom of railway vehicle

Parameters Lateral Yaw Roll
Wheelset(i=1~4) Vi W -
Truck(j=1,2) ¥Ti W Or;
Carbody Ve Ve O,

[s4

Fig. 1 & i3 AxAge) 53 2l o
3 ATEE 5l A 2z &%, dA 1
o =pAlo] i  BSk(lateral), 243H(yaw)ES
nsta, diatet AACd daAE B o) =
7 medste] mae sl

oL (o
R



May 2011 / 545

mwy\'tl

I wzl/./.w -

+ RLXI (

My Yry,

[Tz V'/'ij

I Tx¢Tthj -

Mo,
1.y,
1.9,
Lo

o714

& | = ksx

Fig. 1 Dynamic Model of Railway Vehicle
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Fig. 3 Computational process of critical speed
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Table 2 list of scaling factors and parameter values
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Fig. 5 Critical speed of full scale model

Table 3 Critical Speed of full and scaled model

Full 1.5 scale
Critical 15.39
76.39
Speed(m/s) (Full scale convert : 76.95)
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suspension
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Fig. 10 Critical speed by lateral damping of secondary
suspension
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