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The Stability Analysis of The Scaled Bogie Model with Scaling Methods
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Table 1 Comparison of scaling factors
Scaling factor MMU IRT DLR (mg}i}i‘e N

¢, length [0) ¢ ¢ o)

¢, time 1 o) Vo Vo

¢; frequency 1 1/¢ 1/vVo 1/ Vo

é, velocity 1) 1 N Vo

¢, acceleration [} 1/¢ 1 1

, density 1 1 1 0.6

®,, mass @ & @ @*/2

®; inertia @ & @ &°/2

¢p elasticity 1 1 1 3

¢, weight ¢’ ¢ ¢’ ¢*/2

¢p force & @ @ #*/2

@), stiffness & ¢ & 0.64°

¢, damping ¢ & ¢ 0.6¢*°

¢, friction 1 1 1 1

Fig. 13 #Zo] oz} 1o =2 744
ixb 2Elle gk e ds gkl gk B
o gut

R
]
5
e
iy
i
N
o

1o

H o
4

el e e yaw o2 $350l 54 1 9
$EE FRETD Agsh A@EAe 2YY ANe
T R I e R L Eh
A% B3P, AEE FENH] A3E o] el AYASF

= Ab=siolth@)

Table 2+ full scale thx} E 2o thal wepng ¢ EAXE
vebdth ZF Ze] FA4 7o e stebvE B/ X| = Table
19] scaling factors =3k #hS &83F3T

|

=

2C|

o

—
2b

Fig. 1 Scale bogie model

Table 2 Bogie model parameters

parameter description value
m; wheelset mass(kg) 1,600
M, bogie mass(kg) 2,400
I wheelset moment of inertia(kgm®) 550
1, bogie moment of inertia(kgm’) 2,100
T wheel radius(m) 0.43
b half of the primary spring(m) 1.0
c half of wheel base(m) 1.05
g gage 1.435
K, longitudinal stiffness of spring(N/m) 6.6E6
K, lateral stiffness of spring(N/m) 4.8E6
G modulus of rigidity(N/m’) 84E9
N wheel load(N) 10,000 ~100,000
A wheel conicity 0.05,0.1,0.2
rail profile 60kg
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Fig. 2 Hunting analyses for scaling methods(A=0.05)
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Fig. 3 Hunting analyses for scaling methods(A=0.1)
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Fig. 4 Hunting analyses for scaling methods(A=0.2)
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