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The study on the vibrational characteristics of Korean Tilting Train, Hanvit200
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ABSTRACT

The tilting trains can run curve track about 30% faster than conventional train 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, it is widely adopted for commercial operation all over
the world. Over several years, the Korea Railroad Research Institute(KRRI) and Ministry of Construction and
Transportation(MOCT) have been developing 200 km/h Korean tilting train, Hanvit200. Hanvit200 adopt the
pendulum type tilting mechanism and hybrid car body structure, mainly CFRP combined with steel. In this paper
the vibrational characteristics of Hanvit200 was investigated through Eigen vector analysis, Modal Test and main
line running test.
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Table 1. Mass properties (M car tare)

T & B FA]
=7 (ton, Mg) 30.6

2 A EHE (Mg-m2) 52

A vl % BAEHE (Mg—m2) 1600
2 74 ZHE0Mg-m2) 1767

FAEA I (m) 1.7
Z% (ton, Mg) 4.217

g & BAEAE (g-m2) 18
T8 9% #AEAE (Mg—m2) 3.8
"9 3 BHE(Mg-m2) 4.2
A% 1 (m) 0.55
=% (ton, Mg) 1.343

crel Z A THE (Mg—m2) 0.42
wogy | O BYRAEMg-m2) | 003
= 2 749 ZHE0Mg-m2) 0.43
FAZ L (m) 0.6

o= %% (ton, Mg) 1.818
:ﬂ; 292 pyrdE 1.3
- TAZA L 0.43

Table 2. suspension properties(M car tare)

T o A
=g g7 A2 () 159
2 IH5A (m) 2.6
B 2+ 94 (m) 0.43
Kx (MN/m) 1.92

L Ky (MN/m) 3.72
. Kz (MN/m) 1.21
4 Czeq (MN/m/s) 0.017
© Z38 EAv (MN—m/rad) 8.1
A FEEEH) (m) 2.05

TN2ZY Kx (MN/m) 0.17

712223 Ky (MN/m) 0.17

o3 ZN2AZY Kz (MN/m) 0.6
g7 | 87158 57 A4 (MN/m/s) 0.2
234 QHE]E W} (MN-m/rad) 1.26
299 Cyaw (MN/m/s) 0.17

A9 Cy (MN/m/s) 0.03
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Table 3 Natural frequencies and Mode

_]'—_’_ (e}
Mode TgAE wE agae | FAY
No. [%]
[Hz]
2| 7454 ROLL
e e aw g | O |20
2 A YAW 0.79 | 48.0
3 24 #98F + ROLL 0.81 | 28.6
4 A4 BOUNCING 1.22 | 12.8
5 244 PITCH 145 | 14.1
&% 30m/s | 1.77 | 27.2
6,7 | oAk YAW | €% 50m/s | 2.60 | 19.3
%% 80m/s | 3.43 9.3
8,10 g8 E2EfF ROLL 5.0 51.0
11,12  tx&# < BOUNCING 8.5 23.5
15,16 ui#x¥#<) PITCHING 10.8 4.7
19,20 o239 ROLL 12.9 9.2
21,22  uA9# <9 LATERAL 13.1 29.4

Fig. 6 Carbody Roll mode
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Table 4 Results of M Carbody Modal Test
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No. I1HAE B e AF5
[%]

[Hz]
1 24 BOUNCING 1.32 13
2 24 PITCHING 1.7 16
3 24 1st BENDING 8 4

4] DIAGONAL
A 2HA GO . 5
BENDING

5 24 2nd BENDING 9 3

Fig. 10 Mode No. 1 Fig. 11 Mode No. 3
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Fig. 12 Mode No. 5 Fig. 13 Mode No. 4

Table 5 Results of Bogie Modal Test
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No. I1H3E 7 e NEF
[%]

[Hz]
1 )23 <) BOUNCING 7.45 17.8
2 thx}se <] PITCHING 8.1 9.3
3 tx}5-# Y ROLLING 11.1 5.1
4 )52 2] BENDING 14.2 | 101
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Fig. 14 Mode No. 1 Fig. 15 Mode No. 4
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Table 6 Measure results of M car (170 km/h)
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