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ABSTRACT

A study on the Dynamic Characteristics of High Speed
Railway

Gwak, Dong—-Sung

Advisor : Prof. Choi Hyo-Sang, Ph.D.

Department of Electrical Technology Convergence Engineering,
Graduate School of Industry Technology Convergence,

Chosun University

Currently, the major railway industrialized countries, including Korea, are
carrying out various studies to expand high-speed rail infrastructure to link
the metropolitan area organically and to improve its speed accordingly.
Railway system that combines a variety of engineering technology needs a
number of research and technology for a new high-speed rail route.

Various studies have been performed to improve properties of material,
electrical and mechanical properties of railway train according to the increase
of the speed in the train. In particular, The current collection performance
between the electric railway vehicle and the catenary system in electric
railroad is a standard for determining the operational performance between
pantograph and the catenary system of the electric vehicle. The importance of
this current collection performance is growing according to acceleration of the
speed in the electric railway vehicle.

The purpose of this study was to verify the performance in test-bed of
400km/h class catenary system from Iksan to Jeongeup. We analyzed
characteristics by measuring the value of the contact wire uplift, strain and

acceleration in the catenary.
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Analysis of the pantograph and current collection contact force of the
catenary in the performance evaluation of catenary is the most important
factor. The dynamic properties of these catenary are closely related with
electric vehicle speed.

In this study, we have verified the performance of the measurement system
in the catenary through the startup test in the 400km/h class real test—bed.
Various on-site measurement data is expected to help to improve the electric
railway speed through the research of dynamic, mechanical and electrical

properties of the electric railway catenary.
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_ AANPLY | AN IS | =298
AL A4y () (e) (N)
ai | sE | Eaew
Gan/ty | G0 | 1z | 23 | 2 | 29 | A%
‘15.2.1 400.2 394.0 48.7 82.5 137.9
15.2.8 400.8 395.9 43.8 130.7 122.3
<12 <50
0 0 <300
15.3.8 404.1 403.7 50.6 1794 177.6
15.3.15 | 405.8 398.7 50.1 192.3 152.0
%310 S5 @A E5
_ ARHGIE | aqanye | 22489
= =344 (mm) (ue) (N)
Wt | = |Euss
Gan/y) | G0 o | 12 | 22 | 212 | 32 | 212
‘14.8.28 2974 297.1 22.6 - -
‘14.12.03 344.7 220 - - -
<12 <50 <30
‘ 0 0 0
14.12.12 373.0 371.0 43.2 94.7 128.7
‘15.01.23 395.0 3924 43.6 - 142.0
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c. ‘14. 12. 03 H£ % 3447 km/h A&

A Adds(HE5Y) 4 2

ol 7] &(N) 4 I(N)
3 5 5 3 (Fraean) < 200 190.4
SAA Ha HEY (Foean—30) > 0 53.6
SAA HA HE5H (Freant30) < 350 327.1
HaFgEE (km/h) 341.5
d. ‘14. 12. 12 245 373.0 km/h A&
A AR (HEE) FA4 A
ol 7] &(N) 4 I(N)
3 5 5 3 (Fraean) < 200 189.3
TAA HAa HE5Y (Foen30) >0 36.7
SAA HA HEFH (Freant30) < 350 341.9
HFd<ET (km/h) 370.4
e. ‘15. 01. 23 Hir4 % 3730 km/h A&
A AR SHEH) 34 A
e 7l EW) 4 BN
3 5 5 3 (Fraean) < 200 166.9
SAA Ha HEY (Foean—30) > 0 18.3
SAA HA HE5H (Freant30) < 350 3155
HiF P4 % (km/h) 393.7
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f. 15, 02. 01 Ha<

b
N
<
N
(W)
=
=
>
o

A AAATHEEY) A 29
K 7] =) 4 IHN)
15 % 2 (Finean) < 200 182.8
FAA Ha A5 (Foen—30) > 0 17.8
SAA Al AFHEH (Fuean+30) < 350 347.7
HaF RS (km/h) 395.1
g. ‘15. 02. 08 £ % 400.8 km/h A&
g JAdde(HEE) 54 294
K 7] =) 4 IHN)
1t 5] % (Froean) = 200 171
TAA Ha A5 Foen—30) > 0 158
SAA A AFHE (Faeawn+30) < 350 326.2
HaF RS (km/h) 394.8
h. ‘15, 02. 15 F2& % 400 km/h A (HELw =4)
A AR cHFY) 34 2+
K 7] =) 4 IHN)
1t 5] % (Froean) = 200 179.8
TAA Ha A5 Foen—30) > 0 15.1
TAA Al AFHE (Fuean+30) < 350 344.5
HaF RS (km/h) 400.1
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E. Axds 2UEE BJ71 4%

1. A4dw 49 vUHeg A9 4%

& 73F 400km/h Sl ot

test-bed 7T-7b W “FAH KP 10410 =
KP 1042 74 2 JMael 2 1Set¥ 49 AlA 430d, &%, W44 2303 2 A
A, AS ZYHY FAE AAS] A Dsh

Al A4 #(104-10)
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b. 94 test-bed HiH-AF 77k 104-2 A A
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B

20154 43 163 $8Y 0F 31834

AgggaEe | eml2 gkl

& = i 2 Ry B] 31
X Dist (mm) 1258 1089 1195.2
Y Dist (mm) 3649 2821 3347.3
Temp (C) 9 -5 0.54
Load (ton) 3.4062 3.3834 3.3948
- 30 -
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b. 2015 1€¥ 23¢¥ 1048 - 20159 1€ 25¥d 1710 =4 A3}
X 312, 3 aE5d AsAld A3 23
Biges o) Ha ot H] a1
X Dist (mm) 1279 1123 1226.6
Y Dist (mm) 3763 2974 3501.5
Temp (C) 8 -8 -2.4
Load (ton) 3.3404 3.3854 3.3958
c. 20154 2€ 1Y 09:13 - 20154 2¢ 4¢ 10:06 =4 23}
% 3-13. 3 254 AsAld 43 33k
Ciass o) Ha ot H] a1
X Dist (mm) 1279 1123 1226.6
Y Dist (mm) 3763 2974 3501.5
Temp (C) 8 -8 -2.4
Load (ton) 3.3404 3.3854 3.3958
d. 20154 3¢ 15¢ 12:00 - 20154 3€ 17¥ 10:04 &4 23
I 314 3 a5 AsAE A 4%
Biges o) Ha ot H] a1
X Dist (mm) 1194 948 1103.1
Y Dist (mm) 3325 2097 2869.8
Temp (TC) 25 -1 7.39
Load (ton) 3.402 3.378 3.3912
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