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Development of a Pulley-type Tensioning Device

o’ . zgur . yge
Kiwon Lee - Yong Hyeon Cho - Young Park

Abstract In the electrical railway, the increase of tensions in an overhead contact lines is essential to speed-up of
train, because current collection quality largely depends on the ratio of a wave propagation speed to a train speed.
For Kyungbu high-speed line, a pulley-type tensioning device is required to have a tension variation of maximum 3%.
Therefore we developed a pulley-type tensioning device in order to meet tension variation requirement of the
high-speed tensioning device. To verify the performance of the developed device, a performance test, overload test
and failure test were carried out according to the factory test procedure of the Kyung-Bu High-speed line. Furthermore,
we also performed reliability performance through not only a fatigue test in a factory, but also on-line verification

test in Chungbuk line for over 1 year. These tests verified that the tensioning device had reliability and applicability
to a main line. '

Keywords : Tensioning device, Overhead line
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Fig. 1. Pulley-type tensioning Device
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Fig. 3. The force on the pulley(®)
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Table 1. Lumped force for the bearing
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Table 2. Stress analysis results for the anchor arm
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Table 3. Operating and overload test results

After overload

Step L Down Up Dawn
[cm]
TINI Pt TIN] Pt TIN] Pt TIN] Pt
m 0 20267101 19973 1.00 20,267 1.01  19,93¢ 1.00
2 20 20346 1.02 14973 1.00 20,248 1.0t 19,933 1.00
3 . 40 20346 1.02 20,0320 1.00 200287 101 15,933 1.00
4 50 - 20326 1,02 . 20032100 20248 1,01 19973 100
5 80 20,385 1.02 20071100 0 20,307 1.01 . 19,954 1.00
6 100 . 20326 1.02 18,98}3# 1.00 - 20,267 101 - 200120 1.00
7 120 - 20,326 1,02 20052 1,00 20248101 19895 099
8 140 20228 101 19914 1.00 © 20248 101 13875 099

9 180 - 20346 102 19993 100 20,248 101 19933 1.00
[ 10 180 - 20,346 1.02 20,082 1.00 20,287 1,01 15973 1.00
11200 20424 102 20032 100 20386 102 2 1.00
12 220 2032 1.02 13938 100 20189 .01 ¢ 13
13 240 20248 1.01 . 19914 100 20,307 1.01 15,914 1.00
14 260 20326 1.02 . 20012 1.00 20,248 1,01 19,334 100
15 280 20,248 101 19993 100 . 20203 101 19,314 1.00
16 300 20,267 101 19573 100 20307 101 13,973 1,00
173200 201890 101 19,914 100 20150 L.O0 18,934 1,00
| 18 340 20267 101 19,934 100 20209 101 19,33 1.00
19380 20287 1.01 13973 1.00 20208 101 19334 1,00
20 380 20307 1.00 19,393 1.00 - 20,257 1.01 20,012 1,00
21 400 20,228 1.01 - 15854 1.00 . 20,267 1.01 © 13,950 1.00
20,267 . 20,209
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Fig. 12. Fatigue test
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Fig. 13. Measurement of counterweight height(Y)
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