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A Study on Performance Diagnosis of the Pulley Type Automatic Tensioning Device and
Improvement of Maintenance
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(Hyun Park - Young Hwan Lho)

Abstract - The automatic tensioning device of the catenary system constantly maintains the tension of the trolley wire by
absorbing the variations due to the elasticity of the line caused by temperature variation. The tension plays an important role
in affecting the electric motorcar operation directly. This paper suggests the methodology of the life cycle extension and the
maintenance of the automatic tensioning device by means of performance diagnosis of the pulley type automatic tensioning
device which has been commonly used for the electric railway system. Through conducting performance diagnosis and
comparative test for the wornout pulley type automatic tensioning device by replacing the components such as the bearing
and the bearing shaft without replacing all the assembly, the tensioning device is analyzed whether it is properly functioned.
Provided that the maintenance regulation is reinforced so as to implement the bearing replacement through periodical precise
inspection along with random check-up inspection which is now carried out by the operating organizations, it is ensured that
the life cycle extension and the reduction of maintenance cost of the tensioning device could be achieved.
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Fig. 1 Installation drawings of pulley type automatic

tensioning device
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Fig. 2 Pulley type automatic tensioning device for performance

diagnosis(Sanwa Tekki)
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Table 1 Inspection standards and measurement results

T8 Almm] B[mm] C[mm] D[mn]
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E841 665 337 117.1 19.5
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Fig. 4 Test pieces for material test
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Table 2 Measurement results and material testing standards

XA T & SEZE [N/mi] | ABZE [N/mr] | A& [%]
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Fig. 3 Structure of pulley type automatic tensioning device A¥E #2 295 400 -
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Table 3 Results of operation test prior to replacement of

bearing
1 & HsAs 2 & qsAS
T+ B up ‘down up ‘down up ‘down up ‘down
P = 500kg Pf=0.95 P = 500kg Pf=0.95

step|L(em) | T(kg) | T(kg) | Pf Pf | Tke) | T(kg) | Pf pt
1| 0 |2008]|1,955|0.996 |0.978 | 1,997 | 1,954 | 0.999 | 0.977

50 [2,052|1,980 | 0.974 | 0.990 | 2,050 | 1,979 | 0.975 | 0.990

100 | 2,070 | 1,996 | 0.965 | 0.998 | 2,070 | 1,995 | 0.965 | 0.998

200 | 2,102 | 2,036 | 0.949 | 0.982 | 2,112 | 2,035 | 0.944 | 0.983
250 | 2,156 | 2,079 | 0.922 | 0.961 | 2,159 | 2,081 | 0.921 | 0.960
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Table 4 Results of operation test after replacement of bearing

1 A qsAs 2 & qsAs
T B up ‘down up ‘down up ‘down up |down
P = 500kg Pf=0.95 P = 500kg Pf=0.95

step |L(em) | T(ke) | T(ke) | Pf Pf |T(e) | T(ke) | Pf Pf
1] 0 [1,998]1,964 0999|0982 | 1,999 | 1,962 | 1.000 | 0.981
2 1 50 |2,037|1,991]0.982|0.996 | 2,037 | 1,993 | 0.982 | 0.997
3 1100|2055 |1,997|0.973|0.999 | 2,065 | 1,996 | 0.973 | 0.998
4 1150 | 2,108 | 2,048 | 0.946 | 0.976 | 2,108 | 2,047 [ 0.946 | 0.977
5
6
7

200 | 2,106 | 2,054 | 0.947 | 0.973 | 2,108 | 2,054 | 0.946 | 0.973
250 | 2,140 | 2,081 | 0.930 | 0.960 | 2,136 | 2,080 | 0.932 | 0.960
300 | 2,161 | 2,120 | 0.920 | 0.940 | 2,167 | 2,123 | 0.917 | 0.939
g 2086|2036 | 0957|0975 | 2,087 | 2,036 | 0.956 | 0.975
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0 50 100 150 200 250 300 (cm)

2
3
4 | 150 | 2,102 2,028 | 0.949 | 0.986 | 2,110 | 2,031 | 0.945 | 0.985
5
6
7

300 | 2,186 | 2,146 | 0.907 | 0.927 | 2,190 | 2,146 | 0.905 | 0.927
g 2097|2031 0952|0974 | 2,098 | 2,032 | 0.950 | 0.974
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Fig. 6 Comparison graphs of operation test
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Table 5 Results of hot-dipped zinc coating test
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