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Speed up in Curved Section with Tilting Vehicle Considering Safety on Overturning
and Ride Comfort (Simulation Analysis Using MBS)

Kiyotaka ISHII, Niigata University, 8050, Ikarashi 2-no-cho, Niigata

Katsuya TANIFUIJI , Niigata University

Tilting vehicles have been employed as a measure for speed up on curved section in the conventional railways. In this
study, the speed up on a curved section with the tilting vehicle is examined using the multi-body software SIMPACK.
With the simulation of curving, the allowable speeds for the tilting vehicle with the tilt angle of 5 and 7 degrees are
estimated based on the parameters on ride comfort, such as steady lateral acceleration and car-body rolling angular
velocity. Then, the decrease ratio of inner wheel load is considered at the allowable speeds. As a result, it is shown
that the curving at the allowable speeds satisfies the limit of the decrease ratio of wheel load and no wheel rise occurs
under the condition even with track irregularities. Then, it is proposed to improve the accuracy and efficiency of the
static analysis on curving utilizing the difference between the results from conventional static analysis and simulation.
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Table.1 Curve condition

Rim] | Clmm] | Spc{m] | Vy[km/h]
300 85 85 85
400 85 85 100
500 85 85 110
600 80 80 120
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Fig.3 Two parameters on ride comfort ; R400, F=110km/h,
tilt angle 5 degrees

Table.2 The allowable speeds based on the parameters

on ride comfort
Veom[km/h]
Rml [ estes dui7deg
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Fig.5 Inner wheel load of 4th wheel under the condition with
track irregularity ; R500, =130km/h, tilt angle 7 degrees
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Fig.6 Static and dynamic decrease ratio of wheel load when
running at allowable speeds based on the parameters
on ride comfort
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Fig.8 Comparison of improved static analysis and simulation
analysis using SIMPACK





