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Characterization of the Tilting Link Mechanism for the Tilting Train
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Abstract

This study presents parametric studies for design of a tilting mechanism to be used in 180km/h tilting train. The
titling mechanism is composed of 4 links, a tilting bolster and an electro-mechanical actuator. The movements of the
tiling center, CG of the train body, coupler center and tilting actuator along variation of upper and lower span length
have been verified by the kinematic analysis. Moreover, the inclination angle and the stroke of the tilting actuator
according to the variation of the tilting angle from +8 degrees to -8 degrees have been investigated. From this study,
the relation between the movements of the CG of the train body, coupler center and tilting actuator and the height
of the tilting center could be evaluated.

Keywords : Tilting Train(2% %)), Tilting Link Mechanism(28# 2 W7 U%), Tilting Center(2% 3|7 F4])
Tilting Actuator(2 & 3o o]E])
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Fig. 2. Tilting mechanism of TTX.
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Fig. 3. Schematic diagram of tilting linkage system of TTX,
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Table 1. Definition of tilting angle.

Tilting angle Positions Comments
0 Initial position
(degree) P
+8 Tilting in a clockwise
(degrees) direction
Tilting in a
-8 .
(degrees) counterclockwise
cgrees direction

i
Carﬁody

I

i

I
i CG of carbody

SRS I _G ..................... ..

bolster

| bogie
[~ tilting linkage

tilting actuator

Fig. 4. Analysis model of the TTX.
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Fig. 5. Lateral and vertical movement of the CG of carbody
(Lspan=1060mm).
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Fig. 6. Lateral and vertical movement of the CG of carbody
(Lspan=1080mm).
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Table 2. Variation of the tilting center and CG for height of
CG=1700mm.
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640 | 1434.6 | 260.7 | 123.8 +43.83 16.6
660 1504 289 145.6 354 19.5
680 | 1579.8 | 321.1 172.2 126.3 22.8
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660 1456 | 272.4 | 1324 +41.29 17.7
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Fig. 7. Lateral and vertical movement of the CG of carbody, tilting
center, coupler and actuator(Uspan=680mm, Lspan= 1080mm).
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Table 3. Coupler movement and actuator stroke for height of
CG=1700mm.
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180
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Fig. 8. Actuator stroke according to tilting angle(Usan=680mm,
Lspan=1080mm).
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Fig. 10. Actuator inclination angle according to tilting angle
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Fig. 11. Lateral and vertical movement of the CG of carbody,
tilting center, coupler and actuator(Uspan=680mm, Lspan=
1080mm).

Table 4. Variation of the tilting center and CG for height of
CG=1340mm.
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