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Analysis of Dynamic Behavior of the High Speed Train
by External Force due to the Gust

C. K. Park, Y. G. Kim and K. Y. Choe

Key Words: Railway Dynamics(¥=x+3FEH8}), Gust(E3F), High Speed Train(iid#3),
Suspension(d 774 ]), Derailment(EH)

Abstract

The dynamic behavior of high speed train is very important because it should be safe and is satisfied with
the ride comfort of passengers. The railway is composed of many suspension components-1st springs, 1Ist
dampers, 2nd springs, 2nd dampers etc- that have an influence on the dynamic characteristics of high speed
train. Also, the wheel/rail shapes, the track condition and geometry and many environmental factors-rain, snow,
wind etc-are affected the dynamic behavior of high speed train.

This paper is reviewed the effect of wind(gust) on the dynamic behavior of high speed train. Vampire

program is used for this simulation. The result of simulation shows that high speed train should not be
operated when the gust speed is beyond 34.5m/sec.
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Fig. 1 Schematic Diagram of Train and

Axis System
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(a) Power Motor Bogie(PMB)

(b) Motorized Trailer Bogie(MIB)
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Fig. 2 Schematic Diagram of Bogies

Table 1 Characteristics of Mass Properties

CG. [Mass|M. of Inertia(Mg-m?)

Content (Hm) |(Mg) | Ixx | Iyy Izz N
MC1 1535 |42.758| 55.57 |1643.621697.07| 1
TCl1 1623 25673133361 955.29 { 95529 | 1
TC2 1627 (26.373)34271981.34 98134 | 1
3 1623 }26.305/34.19 | 97881 | 97881 | 1
MC2 1535 142.648|55.425{1639.39| 16927 | 1
MTB 0.56 3.076 | 2.07 3.26 3.86 2
ATB 056 |3.018] 2.03 32 3.79 4
‘Wheelset 0.46 2104 ] 1.03 | 00008 | 1.03 16
PC 172 {54.960] 59.4 | 11328 | 11129 | 1
PMB 056 12420}1645] 2593 | 3.068 | 2

Table 2 Suspension Characteristics of PMB

Mechanical Characteristics
Element of Susp. X Y 7 T P W
Double Coil S.| 033 [ 038 {074 ] 01 | 01 | 01
Pr.]  Guide S. 19131378 | 019 ) 0.04 } 0.03 | 0.47
V. Damper 0.01
Coil S. 015101510631 01 | 01 |01
V. Damper 0.02
L. DAmper 0.1
Se.l A.Y Damper 423
Pivot 10.29
Bump-stop ~75.0]-650|-60.0!-55.0(-45.0] 0.0
-4501-130( -50 { -20} 00 | 00

Table 3 Suspension Characteristics of MTB

Element of Susp. Mechanical Characteristics
X Y Z T P W
Double Coil S} 017 | 017 ] 052 | 01 | 01 | 0.1
Pr Guid S. 56411 024 | 0.04 | 0.06 | 001 | 0.06
V. Damper 0.005
Air S. 014 )1 014 ) 037 ) 037 018 1015
AR. Bar 3.8
V. Damper 0.03
S L. DAmper 0.02
¢ AY Damper 423
Pivot 10.29
Bump-stop ~70.0 | -65.0| ~-60.0| -55.01-45.0] 0.0
-45.01-13.0} -50 | -20 | 00 | 0.0




Table 4 Suspension Characteristics of ATB

Element of Susp. Mechanical Characteristics
X Y Z T P W
Double Coil S| 0.17 101710524701 ] 01 | 0.1
Pr| Elastic Joint |56.41|0.24 | 004 [0.06] 0.01 {0.06
V. Damper 0.005
)__Air S. 017 1017 | 0.30 |030| 0.15 | 0.17
AR. Bar 38
Se A.Y Damper 0.24
Pivot 08 1001 001 [166] 00 [332
Bump- stop -80.0 | 700 | -650 |-50.0] 0.0
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Fig. 3 Completed Vehicle Modeling(Vampire)
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Fig. 10 Y/Q of 15th Wheel (F=-70kN)
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