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Analysis and Small Scale Model Expriment' on the Vertical Vibration
of the KT-23 Type Passenger Vehicle

4320 %% F UGB

Kyung Jin Choi, Dong Hyung Lee, Dong Uk Jang and Young Pil Kwon

(20029 8¢ 14¥ He 120039 2¢€ 27 AAreE)

Key Words : Vertical Vibration{37 %), Secondary Suspension System(2x @7}%43]), Car Body Mass
(A A&), Small Scale Model Car(£422 8 2})

ABSTRACT

The purpose of this study is to obtain the effects of the parameters of the suspension system in
railway rolling-stock for KT-23 type passenger vehicle. According to the analysis and the small scale
model car test. optimal condition was obtained for the stiffness ratio of secondary spring to primary
spring of the suspension system and the mass ratio of the bogie frame to the car body. The analysis
of the study shows that if the car body mass is increased or secondary stiffness is lowered, the
vertical vibration level is reduced and the passenger comfort can be improved. Especially, strong
peaks are occurred in the frequencies corresponding to the rotational speed of driving axle and vehicle
wheel. Hence, in order to obtain the dynamic characteristics through the small scale model car, the
driving method of the vehicle on the test bench, rotational characteristics of the wheel and the
natural modes of vehicle should be investigated and be modified.
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Car body Table 1 Specification of the KT-23 vehicle
Parameters Units Input
@ fes gﬂ €y . Length of car body m 235
Bogie frame | /1 _J Weight of car body(2 m) ton 27.89
Qf k @c, Weight of bogie frame( m’) ton 2.12
[T Vo Weight of wheel sets ton 1.78
Wheel set Half of wheel diameter m 0.43
B . Ist vertical stiffness( &;/2) MN/m 1.02
[l ol : ;
Fig. 1 Suspension system modeling of vehicle 2nd vertical stiffness( &;) MN/m 0.30
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Fig. 2 Variation of the vertical natural frequency
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Table 2 Estimated acceleration on the car body

(RMS, m/s)
£ ] g=0147 | k=029 |
Low pess 0152|0196 0152 {0.1196] 0157 0119%
30 0131011 ] 0181 016 | 013 | 011
10 012 | 010 | 017 | 016 | 012 | 010

Table 3 Estimated accelergtion on the bogie
frame(RMS, m/s%)
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Table 4 Specification for the small scale model car

Parameter Small scale
Car body mass(2 m) 38.720 kg
Bogie frame mass( m") 2943 kg
Wheel set 1.012 kg
Length of car body 1,540 mm
Wheel diameter 57 mm
Distance between bogie center 1060 mm
Distance between axles 163 mm
Distance between 1st spring 148.8 mm
Distance between 2nd spring 128.8 mm
1st vertical stiffness( &,/2) 136.055 N/mm
2nd vertical stiffness( &) 40.07 N/mm
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Fig. 3 Dimension of the small scale model car
and test equipment

Fig. 4 Experimental set up for the measurement
of the small scale model car
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Fig. 5 Acceleration spectrum of the small scale
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Fig. 7 Vibration experiment in the vehicle on
the car body( 2 =0.152, RMS, 30 Hz filtering)
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Fig.13 Acceleration ratio of the axle box to the car
body in the small scale car( x =0.1470)
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