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Effect of the Parameter of the Suspension System on the the
Vertical Vibration of the Passenger Vehicle

Kyung Jin Choi, Hyun Moo Hur and Young Pil Kwon
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Abstract

The purpose of this study is to analyze the effects of the parameters of the suspension system in
railway rolling-stock for KT-23 type passenger vehicle. According to the results of simulation and the
field test, Optimal condition was obtained for the stiffness ratio of the primary spring and the secondary
of the suspension system. When the stiffaess ratio was increased, the vibration was increased on the car
body and decreased on the bogie, und ride quality are getting worse because of inerease of the vertical
natural frequency of the car body. The results of this study are usefull to improve the technology of the
ride guality of KT-23 type vehicle.
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Fig. 1 Suspension of the vehicle
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Fig. 2 Vanaton of the vertical natural frequency
ratio of the car body with » & 2
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Table 1 Mass element of the vehicle

S | T oo
Ne: Divide g N
Mgl X Yz :
1 T Body (278 90 100 1820 600 (0.0
: F 2 1 Bogiel (242 795100 0357 L1 220
ron i |- £ 3 Bogie2 | 242 1-7.95 0.0 057 110 220
2 4 Axlel-1 1781 91 0.0 04310965 0,965
e 20 Axjel-2 1 LIB 68 0.0 043 10468 0.965
? 6 | Axte2-] P 178§ <68 1 0.0 04310963 0.965
7o Axie22 T1FR L0 100 043 (903 0.963
83 04 0B 12 18 20 24 2 Table 2 Shear element of the air spring
FRAS Accrtzration (ms’)
) COGm) StitfhessiMN/m) | ¢
Fig. 3 Acceleration and ride quality index No X Y 21172 Kx o Ky o Kz [OM

{7950 100 10936 0.695 10,145 0145 0,295 | 1.2
TR rerree 2 7051 124 L0671 0293 10389 0.380 0557 | 12
Bepes o i Bl | 3 17051 1001 0996 10,695 10,145 0.145 0.295 | 13
377951 124 L0671 10.203 0389 0.389 0.557 13
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Fig. 5 Vibration analysis on the bogie
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Fig. 6 Vibravion analysis on the Body

Table 3 The costimated acceleration in o

¢oemply

car(rms, més” )

f&ngic Car hody
0293 1 1765 0.147 0294
262 0 283 013 @R

126 127 a3 g
036 036 002 -

Table 4 The estummed acceleration in the weight

car(rms, mis’ )

. * Car bods

e s 1765 | 0147 | 0294 1763
100 207 012 | 0a8 040
20 082 041 016 | 038
i 02% 1010 . 016 0 033
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Fig. 7 Vehicle running tester
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Table 5 The exprunental results of the vehicke

running test{units © g)

# Bogie Body

W, e TOMTIIT6S L di%) | 04T 1785 et

I e i Hoadglal o

max. | 034 035 29 | 0024 00359 | 1458 LA LR

- w9} L =17.6500 mvbalwl o

00 mean 10000 01 00| 0006 | 3 11ed Fo} ¢ =17.65580 Svbabal oA
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Fig. 12 vibration expriment on the body
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Fig. 13 Acceleration of the vehicle on the rack
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Table 6  Exprimamal results for the vehicle in the

test hne{units g}

P : Bogiv Body
s (0.147 17.63 0 % 0147 %)
Mmax 32 378 PGP anue o GRde §OTHR

HHY L omenn | (28 3,43 6 Ge 0 9096
TS 0.2 .24 780 DR T 007G IORG
max 235 (‘;..\)(x RN OD R SR N b
30 an 025 [N K SS852 1 4427 0 G039 1170
s .17 G.07 ‘»S‘S,ﬂ} [ERC I K IRLRR
max 0.47 028 1394 1 0070 0 G350 0 3982
H nean [UR R (.06 ~4L2 G016 - G084 4218
ms .06 0.04 32600 0012 0 0038 1 2606
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Table 7 The comparison of exprimental results on

the vehicie(Units @ g)

Divide |V Value  Axle  Bogie | Body Filter
N man 346 0 034 1 0024
Running © 80 o ; :
s mean 1 170 1 000 1 0.006  200Hz
Rig  dmb 0 e 0R0 | 007 000s
. max 17090 214 0 0194
test {20 : -
) - mean | Lol 2 026 0 0042 1oGHy
Iine TN s 094 021 027
4. & 2
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Table A1 The specification of the KT-23 vehicle

Index - lrems
I.ength 1 235
Weight of the Car Body on 27.89
st ot {rerdt e 60.0
Body ?\1«»1;(1‘[ ot !mm.ay Meomy®
© 1 Rolll Pitching & Yaw Mgm L1000
Height aI (.c:nlgf of Gravity m 1,876
on the Car Body
Weight of the Bogie Coton 202
L Moment of Ineri : [
Bogielr | Moment of Inertia A
= Roll & Piching, Yaw Megm 220
rame . i o
Height of Center of Gravity -
oo . m (.57
on Bogie
Weight ton 178
Men® | 0963
Axle - - -
Moment of Inertia(Pitchy Mgm™ | .03
Half of Wheel Diameter m 043
Halt of Bguvcpn W m 795
the Bogie Center
Dement Half of Axle-Distance m 1.18
-ston - Half of Bewween st Spring m 0.965
Half of Between 2'nd X
e menalon £ m 1.4
Suspension Center
. ¢ Longitudinal Soffness MN/m
<p Lateral Stiffness ”
’ Vertical Stiffness
ud Longitudinal Stiffness MN/m
2
: Lateral Stiffness “
8P S e
Vertioal Stitfpess .« 38




