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Abstract

Using a conventional railway, a tilting train was applied as a means of improving vehicle
speed during curve negotiation without any modification of infrastructure. As a study for the
optimum design of the tilting mechanism of a tilting vehicle, the kinematics sensitivity of the
tilting mechanism was analyzed. Using the geometric relationship of the linkage-type tilting
mechanism, the relationship of the parameters and the performance index was defined using
nonlinear algebraic equations. With the defined relation, the effect of change in the parameters
on the performance was analyzed. The analysis result can be used in the optimum design of a
tilting mechanism that considers the track environment, vehicle and operational condition in

which the tilting vehicle is applied.
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Table 1 Parameters
Parameter Description Initial Range
L length of AB 650 mm 500 ~ 750
length of AC
L, 550 mm 450~ 650
and BD
angle of swi
@ & g 23 20~25
arm AC, BD
H. height of G 160 mm 1500 ~1900
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Fig. 1 Tilting bogie

Fig 2. Tilting Mechanism

Table 2 Initial design value
Design Description Initial
height of points A, B to rail
H, 770 mm
top
EF length of EF 1050 mm
H, .
coupler center Q to rail top 890 mm
Hp - .
tilting center to rail top 1535.65 mm
A(-325,0), B(325,0), C(-539.9,-506.28),
Coordinate | . D(539.9,-506.28), E(-625,-320), F(425,-320),
G(0,830), Q(0,120), P(0,765.65)
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Fig. 3 Influence of L1 on the height of tilting
center
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Fig. 4 Influence of L1 on the motion of tilting
center
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Fig. 5 Influence of L1 on the motion of
carbody center of gravity
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Fig. 6 Influence of L1 on the swing arm angle
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Fig. 7 Infiuence of L2 on the motion of tilting

center
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Fig. 8 Influence of L2 on the motion of carbody

center of gravity

0- »
——d SOMm '_:;;:f
= 10 —s—550mm it
A —— ~650rmm ;’i‘
T o
Y ll!
5 204 ot
& .,a'
b3 &
8 30- ot
g it
=2 A;::I.
D404 i
...'
"50 { T T i T v 1 1] T T M
-0 8 6 4 2 0 2 4 6 8 10
Tilting angle (deg)

Fig. 9 Influence of L2 on the swing arm angle
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Fig. 10 Influence of a on the height of

tilting center
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11 Influence of a on the motion of tilting
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Fig. 12 Influence of aon the motion of carbody

center of gravity
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Fig. 13 Influence of a on the change of
swing arm angle
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Fig. 14 Influence of height of carbody C.G. on
carbody C.G. motion
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