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The Study on the Optimal Suspension of a Tilting Bogie
for Vibration Reduction
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ABSTRACT

Tilting bogie system allow the train to pass curve at higher speed without affecting passenger comfort. As
the tilting trains offer the optimum means of providing faster and more comfortable rail service with minimum
of environmental disturbance and capital investment, more than 14 countries have now adopted or are about to
adopt tilting train technology. The Korean National Railroad is also planing to apply faster tilting train to the
areas where the High speed rail service are not provided. This paper describes the parametric study to achieve
the optimal suspension parameters of the Bogie for 180 km/h Korean Tilting Train(TTX) from the view point

of the vertical and lateral vibration reduction.
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Tilting Bogie Design
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Table 1. Mass property
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-~ Pinlink

= Bueh

?_ ‘E":_" 3(-’]._511_ E,-Agi] -a- Damper we Linear spring a Constralnt
%% (ton, Mg) 388 T h
£ FYENE(Mg-m2) 66 e
A 91 B4 RdE(Mg-m2) 2241 T~
8 B4 ZHE(Mg-m2) 2241
FAF A (m) 1.34
Z& (ton, Mg) 3.755
g | BHEUEMgm2) 18
8 34 TdEMg-m2) 42
FAFEA3(m) 055
%% (ton, Mg) 1.113
gg % T&? %“&E(Mg-mZ) 042
) 93] FHEANEMg-m2) 0.03
2 B4 EUEMg-m2) 043 . -
EAZA1(m) 06 e .
sz | 2% (ton, Mg) 2.103 .
AE £ 2 8 BATYE 1.3 .
FAZAD 0.43 J
Table 2. suspension property :
72 %5 £47 ) ‘ —
=g 2zt A2 (mm) 15,900 Fig 4. Wheel/ rail contact angle model
ke IAZA (mm) 2600
*‘%(;‘4—‘13 ‘% ‘;38 23 DRNES A4 A
Kx ] :
o (M) A 0 4719 Zol £YE +AHA BdL A4
w LK (MN/m) /EA 01 ~ 20 n{A Ae £ysiHen, 2 A7t Table 39
A [ C2 MN/m/s) 0.02 Yehd Aok A sEA & R=x €Y 713 E
EFRA torsion bar 2XH| o free 37 £ 2A7 W74 Aol 93 holding
R e — |t T 2de TR Auss,
27228 Kx (MN/m) 018 Table 3. Natural f.nequenci.es of various mode
FA229 Ky MNVm) 018 (Kiz 105, Koz' 045)
271229 Kz (MN/m) 02 ~ 10 No. 2§A% 2E 1"’;:1“25* 7‘@; ‘
71228 HA F(mm) 1750 | AR T | 9P free | 028 16
23} | 371229 AW Fol(mm) 1000 ROLL [9%71F hold| 06 28
@7pgx) | AEE ¥ (MN-m/rad) 40 2 3] 4%4 ROLL 066 2
299 Cyaw (MN/m/s) 0.15~0.25 3 A3 YAW 0.69 3%
849 42 & (mm) 2730 4 A BOUNCING(AF3}) 098 14
393 Cy (MN/m/s) 0.03 5 24 PITCH 1.03 14
Bumpstop 43 9] 875 W YAW £5 130 k/h| 23 2%
Bumpstop clearance(mm) 10 ~ 30 6 (Tt AFE) &% 250 kmv/h 36 9
Traction-rod X %9] 759 / 889 $) [&% 370 kvh| 44 3
EZ": ﬂ:&*%zi(]y D 1325(7) 8 | tia BOUNCING iﬁgg gg 337
© 6T XX =3 -
€% | gz 4n = 680 9 2529 PITCHING 7.2 7
7l E . 10 gelB-Ae} LATERAL 85 52
33 3% % 1080 13 WEAY ROLL 99 21
dRollole} Ax] o) 420 14 X329 LATERAL 155 32

.-374-




3. BUHEX oyt B4

3.1 A= vl E8(track irregularity)

AFe AES A= vEY Jdg) g &
2 Yeyr] w&ol, Ao dsbax Ao
Ax HEY 2044 ¢ F
AT FANE A% 299
g HdiMde A9 A=we 1d t},
¥ 21L& I 140 km/hg 7IE49 B4 33
dolel & H&sdx, Fuid 180 km/hd AEZ
ol glo] d=9 200 km/hF 2D S B4ty

o
1o}
2% Aot
a7 A
stk A= Mg

> 3R

=~

Fig 6. Spectrum of
Lateral Irregularity

Fig 5. Spectrum of
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Fig 7. Acceleration of Carbody versus K1 & K2

Bogie acceleration [m/s*2]

Fig 8. Acceleration of Bogie-frame versus K1 & K2
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Fig 10. Bogie~frame accel.
versus Cjz
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Fig 11. Vertical rm.s
accel. versus speed

Fig 12. Lateral rm.s accel.
versus speed

Fig 13. Vertical accel.
(Korean typical track)

Fig 14. Vertical accel.
(BR 200km/h track)
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Fig 16. Lateral accel.
(BR 200km/h track)

Fig 15. Lateral accel.
(Korean typical track)
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Fig 18. Actuator reaction force
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