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Evaluation of Overturning Safety for a Tilting Train by Carbody Tilting
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Abstract

In this study, overturning safety for a tilting train has been evaluated. In the tilting train, the overturning safety is
one of the most important factors because the carbody inclines inward a curve during curve negotiation. Dynamic
analysis considering unbalanced lateral acceleration and carbody tilting has been carried out and the overturning safety
for the tilting train has been evaluated according to height of CG of carbody. From these studies, the overturning safety
for the tilting train under unbalanced lateral acceleration of 2 m/s’ was superior to the conventional one at the same

running speed.
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Table 1. Main data of the dynamic model

Data Values
Carbody weight 388kN
Height of tilting center from rail top 1527mm
Lateral stiffness of secondary suspension 450N/mm
Vertical stiffness of secondary suspension 180N/mm
E ' R=300m
@
2 .
3
3
5 >
3 o o Time(sec)
F 2 pa 2
T
[ung
Fig. 5. Histories of radius of curve
—~ A
o) Max. 8°
)
=
o l Max. 4°%/s
e
m >
o el .
g > ” > Time(sec)
iE .

Fig. 6. Histories of tilting angle
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Table 2. Comparison of axle load distributions between previous
and present results

Nontilting with Tilting with
uncompensated lateral | uncompensated lateral
Results acceleration of 1my/s’ acceleration of 2m/s’
Outside Inside Outside Inside
wheel wheel wheel wheel
Schmid [9] 60 40 70 30
Present 61.0 39.0 69.9 30.1
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Fig. 7. Axle load histories under uncompensated lateral acceleration
of 1m/s’ and 2m/s’
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