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Running Stability Analysis caused by Parameters of Primary Suspension in Railway Vehicles
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Table 1 Parameters used for numerical simulation
Parameter Value
Wheelset mass my = 1600kg
Bogie mass my=2400K g
Carbody mass me=21000Kg
wheel radius ro = 0.43m
Half of the track gauge a=0.7175m
Conicity A=0.05
Half of the primary vertical damping arm b=1.05m

Kpx = 6. 6*106N/m
pr =4.4*10°N/m
K = 0.167*10°N/m
Ky = 0.167*10°N/m
cgyf 0.096*10°Ns/m

Longitudinal stiffness of the primary suspension
Lateral stiffness of the primary suspension
Longitudinal stiffness of the secondary suspension
Lateral stiffness of the secondary suspension
Lateral damping of the secondary suspension

Lateral rail stiffness = 15*10°N/m
Lateral creep force coefficient f“ =0. 8431*106N
Lateral/spin creep force coefficient fi2=3120Nm’
Spin creep force coefficient fr, = 50N
Longitudinal creep force coefficient fi3=17. 8958*106N
Axle load Wa =7. 84*10 N
Spin moment of the inertia of the wheelset Ly = 68kgm’

Yaw moment of the inertia of the wheelset Iy, = 550kgm

Iwz =2600kgm
Iz = 900000kgm

Yaw moment of the inertia of the bogie
Yaw moment of the inertia of the carbody

FA)A T2 WS Matlab & Simulink® & ©]-&3Fe] =S
T8 AL, Fig. 2 Simulink” ¢Fo| o] H e xjeks wel =) sk
et

Trreii ey

ig. 2 14DOF railway vehicle model in Simulink§ 89

F

—



HEREESE

20084 FAH =5 =2

A 2 A5

t:7].

FEY daas AES BH U] A5 dAEEE oF 330kmh
Az EA3 T dSEu Ags)o] 7] W HHAgdES

meigith ol ntt o
A ArsEeE dx AEAe A

H] 3}

SOEE T

oq= Azax AP

A3 @A A

[e] =
e JASES

a7
Aol F&5 7] QT FAe

sere,

-100
1

1500 BN e //
\ /// \ -7 N

Imaginary Axis
o

Eigen Value
200 ,

2] A%
At £=Z 100km/h ~
400km/h 7hA] WHASIAIAZFAA 2 AfFH 9] AHE
Fig. 40 EA)3}S3th Fig. 304 A432] 0(zero)2]

Fig. 3 ~
ng soja

1 Aot AR
£ 120km/hol]
4% 927} Ut

150

100

o
=)

&
o
=

- s
05" ‘ ogr-” 018 0. 6/&

o?€\ 02"

-200
-500 450 -400 -350 -300 250 -200 150 -100 —5

Critical Velocitykm /]

Imaginary Axis

Real Axis

Fig. 3 Eigen value by velocity

Eigen Value
30

; ;
! I'v=33 MIh
| |

| | &

0 - — - - = - - -1 __ @Oéa 777777777777777
I HPF | |
| S @&‘xp | > | |
| Velocity | |
/ | |
T [ T
| | |
| | |
| | |
[ [ [

Real Axis

Fig. 4 Zoom in Eigen value of fig. 3

Primary Longitudinal Suspension

3

g2geEy

=

1 |
0os a1 015 0z 025
Conicity

Fig. 5 Critical speed by primary longitudinal stiffness
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Fig. 6 Critical speed by primary lateral stiffness
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