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The Analysis of Fatigue Test Load for Droppers

in Overhead Contact Line for 400km/h Operation
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Yong Hyeon Cho’, Kiwon Lee”, Sam-Young Kwon", Young Park”", Chulmin Park™"

Abstract Droppers by which the weight of a contact wire is carried to a messenger wire become slackened
when a pantograph passes under it. After the passage of the pantograph, dynamic tension is abruptly applied
to the droppers due to the free drop of the lifted contact wire. .After that, tensions on the droppers become
oscillatory and are gradually decayed to a static tension. Thus, fatigue loads are applied to the droppers of
high-speed rail catenary. It is said that one of the major maintenance works associated with Kyeongbu High-
Speed Rail overhead contact line is to replace the broken droppers with new ones. It is expected that
droppers are likely to be broken more frequently as train speed increases from 300km/h to 400km/h. In order
to save maintenance costs with droppers, it is desirable to reduce dynamic forces on the droppers by giving
no-sag to a contact wire. It is necessary to establish fatigue test load to droppers in order to ensure that they
have infinite fatigue life during the factory test. To this end, we simulated the dynamic forces on the
droppers by using SPOPS, the dynamic simulation program for overhead contact line and a pantograph
coupled system. The accuracy of the simulation was validated by comparing those with measurement data
taken from Kyeongbu High-speed line. Based on the simulation results, we proposed that fatigue test load is
set to be 300N for the purpose of the validation of infinite fatigue life for the droppers of the High-speed
overhead contact line for 400km/h operation

Keywords : Overhead contact line, Pantograph, Dropper, Fatigue Test
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(1) Half-cycle : dropper in compression

(2) Half-cycle : dropper in subject to internal force
(3) Compression

(4) Force

Figure 1. Dropper Fatigue Test Scheme [1]
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Figure 2 Simulated Dynamic Forces on the Dropper nearest to a Mast due to the Passage of KTX Pantograph
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Figure 3 Installation and Calibration of a Loadcell for Dynamic forces on the Dropper nearest to the Mast Registered as 123-21

Located in YeonJe Bridge
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Figure 4 Measured Dynamic Forces on the Dropper nearest to the Mast Registered as 123-21 Located in YeonJe Bridge
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Table 1 Locations of Droppers in Overhead Contact Line for 400km/h Operation

Distance between neighring droppers (m)
Span ) Number
m] Option of Mast No. 1 No. 2 No.3 No.4 No. 5 No. 6 No. 7 No. 7
Droppers
No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No.8 No. 9
55 1 8 6 5 6.5 6.5 7 6.5 6.5 5 6
50 1 8 6 5 6.5 5 5 5 6.5 5 6
55 2 8 4.5 6.5 6.5 6.5 7 6.5 6.5 6.5 4.5
50 2 8 4.5. 6.5 6.5 5 5 5 6.5 6.5 4.5
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Figure 5 Simulated Dynamic forces on the Dropper nearest to a Mast for the Overhead Contact Line labeled by Option 1: Up; Span
50m, Down: Span 55m.
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Figure 6 Simulated Dynamic forces on the Dropper nearest to a Mast for the Overhead Contact Line labeled by Option 2: Up; Span
50m, Down: Span 55m.



F
)
N
X
as

2

ol

o

ofy

B=)
oMo loow

o o

=

2 Holx AEHo|AS Talo] 22kefo =2y F
1.2 ~ 1.3& #F3lo] A& 37} 26.4~28.6 kgo] WS 7}A] ok
A, oFzre] o H&S aysle] 300N9] BT o® =mue ¥ APE FHse Ao

JE&

& B
i‘&

Ju

5. &

BHAEAE AAARAA Y] Fo FART A Fo] shbr AAH 2] =27 4
bS] mE & ool fste] vE gygorA =2ds wAshs Aol Ak £=
7F 300km/hell A 400km/h S7FebAl Hd =23o= ¥ & & &350 22 Aoz odidd.
Al 400kme HAPARANA = ER2Y FileSs Fol7] st At AbdeolEE §-ofFhA]
B o] mgAsit. AR usdE oﬂAH 29 48 Z4e B A5 deaHZ-AA}
A Fde AEHoIAS Bl AFH400knE A3} FHA 22 AA 2 F FS 5%
ARE 7xw Bddd] B =mde] FegS dFsty] 9 2R 3 92AY sk
2 300No.Z 3l FEEc).

= 7|

B o3 FENETA AP “400kn/hF LEHE Qxet AHAL 7L/ ALY 9

Ao w FPH Y HEP
HOEH

[1]1 EN 50119 (2009) Railway applications Fixed installations-Electric traction overhead contact lines, BS
EN.

[2] Y.H. Cho (2008) Numerical simulation of the dynamic responses of railway overhead contact lines to a
moving pantograph, considering a nonlinear dropper, Journal of Sound and Vibration, 315(3), pp. 433-
454.

[3]1 LE71AIsE3l(1961), &A= d2dee] AR 1, 744 A2



