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Expriment of the Vertical Vibration for Effect of the Parameter of Stiffness
Ratio of the Small Scale Passenger Vehicle
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§). Passenger Vehicle(® 7§ 2-%), Stiffness Ratio(7+434])

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 small scale
vehicle test, Optimal condition was obtained for the stiffness ratio of the primary spring and secondary spring

of the suspension system. When the stiffness ratio was increased, the vertical vibration was increased on the

car body for empty and weight car. The result of this study are stable to use of the optimum parameter of
the ride quality of XT-23 type vehicle. Also, it is usefull to development of full scale vehicle dynamomer
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Fig. 1 Concept design of the small scale vehicle
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Table 1 Specification of the small scale vehicle

Items Specification
bogie wheel diameter(mm) 57
& vehicle velocity (km/h) 0~160
distance of flange(mm) 94+1.5
wheel distance between axles(mm) 130
sets weight of axle(ton) max. 0.156
empty vehicle(ton) 38/1000

O LN

Photo. 1 Experimental set up for the measurement
of the small scale vehicle
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Fig. 2 Suspension of the vehicle
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Fig. 3 Variation of the vertical natural frequency
ratio of the car body with x & 1
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Table 2. Estimated acceleration on the car body

THE HolAH,

F7hsAw A g

AE ke
Wz

(rms, m/s?)
K =0.147 K =0.294
0.152 0.1196 0.152 0.1196
Hz
30 0.13 0.11 0.18 0.16
10 0.12 0.10 0.17 0.16
3 X = ﬂi‘ﬂ
301 MY o

49 =2& 24 W} FAA §7) 2Pl B
4387tk =0.326, 0.249, 0.147, 0.125% %%
2 4R9c=0.147¢ EFo2 dYshon,
28 A% AA 43} 3B A5 F3s47) 9
@ HEE ANE AAY FH HAdT AN
o2 AFHE 24T F dolHE BHtach 3
o] @ AL WA 01520, $H] WAY
150% $AH9l =0.11969] AFn] W F71 Az
o F2¥ AF el F@AE 2d Wk F
ek,

A% £E& AFol ANAY W 1AL Vs
YAHES TE ANE AAdgon, 1829 A
A9 NS olgFd AF SEE AUHYL
W, 2% 4AAFS 4B A 59 A
(pm)E B4s] WYHHT. 2P $EE V=90,
120, 150km/h 2 A& FYAY AFS YEY kol
EEEE

32 MY A3 ¢ ni

43 o APl HLY 23 A7HFAN o
st A PPL APsgoen. Fig 3& 2%g
Ao 48 dolu} 13 A7t FXe ZY &%
g2 Algsle A3 54L& ey itk 2%
A 4AAE AAENE WA dstd F7] =
T3 H£F p32mm ¥ E(Rubber Bal) 3
HE IXE Azxse Ad$ dgolch L-40&

-1112-



=7} Hsd0, L-602 Hs60o2 Aol otE g
FIAEE st1, L-50& Hs47 A Azt w£d
IR EMoirt dtEo o WA S el
A AZe vleste FAEBE A ALY

500 T T T T T
2'nd L-40
400 2'nd L-50 E
] 2'nd L-60 2nd rubber spring
— 1'st Coil
300 4 4
z
B 1st coit spring
S 2004 1
e -
100+ e 4
0 T = T T T T
0 2 4 6 8 10

Displacement(mm}

Fig. 4 Stiffness of the suspension system
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Fig. 5 Vibration expriment in the vehicle on the car
body( =0.152, rms, 30Hz filtering)
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Fig. 7 Vibration expriment on the car body
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Fig. 7 Vibration expriment in the vehicle on the car
body( =0.1196, rms, 30Hz filtering)
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Fig. 8 Vibration expriment on the car body
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Appendix. Specification of the KT-23 vehicle

Index Items Units | Input

Length m 235

Body | weight of the car body | ton | 27.89
Bogie . .

7

Frame Weight of the bogie ton 2.12

Axle Weight of the axle ton 1.78

Half of wheel diameter m 0.43

1’st S/P | Vertical stiffness MN/m| 1.02

2'nd S/P| Vertical stiffness MN/m | 030
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