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Fig.1 Experimental machine
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Tab.1 Chemical composition of skateboard

Mar A (%) | BT e (%)
C 92. 9544 Sn 0.5282
Cu 3. 9064 Si 0.4510
Pb 0. 9780 S 0.2810
Sh 0.5531 HiAthy 0. 3479
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Tab.2 Skateboard performance parameters

SEH AR ARz o S 2k 124 BB
T H/(N-mm™) 96. 2 88~96
B/ (gem ™) 8.9 2.48~2.61
HLBH p/ (uQ-m) 0.0185 9.6~11.5
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Fig.2  Contact current waveform of experiment
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Fig.3  Current carrying stability coefficient curves of fluctuation

amplitude (70+20)N and current 150A
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Fig.4 Current carrying stability coefficient curves of

fluctuation amplitude (70+£20) N and speed 120km/h
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Fig.5 Current carrying stability coefficient curves of

fluctuation frequency 2Hz and current 150A
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Fig.6  Current carrying stability coefficient curves of

fluctuation frequency 2Hz and speed 120km/h
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Fig.8 Surface topography of slide plate with frequency 2Hz
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Fig.9 Surface topography of slide plate with frequency 4Hz
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Tab.3  Off-line rate at different fluctuant amplitude

WAEME/N 70510 70£20  70+30 70+40
BER(%)  1.27 2.26 3.99 6.17
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L A T 42 A ) 30 1 B )52 i) -5 2 A IR DL 2 5% D)
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i FEE T et ol T R -5 3 G T 8 o7 05 R P 1 8 A1
-5 F, RE 5 T AR A, R S o i TR, 5 19098 5
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Tab.4  Surface temperature at different currents

ML/ A 100 150 200 250
R/ C 55.4 61.5 75.8 87.4
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Tab.5  Off-line rates at different speeds

HE/ (km/h) 40 80 120 160

BAR(%)  1.23 2.01 3.67 5.06
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Tab.6  Minimum fluctuant frequency value at different speeds

HE/ (km/h) 40 80 120 160

/N EE/Hz 1,18 1.32 1.94 3.74
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Tab.7 Minimum wave frequency value under different current

L/ A 150 200 250 300

/NI B/ H 1.92 1.46 1.36 1.21
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Tab.8 Maximum amplitude of fluctuation at different speeds

HE/ (km/h) 40 80 120 160
FORIE(E/N 70240  70£26  70+24 7010

®9 AEBERTHRAEIEE
Tab.9 Maximum amplitude of fluctuation under different current
R/ A 150 200 250 300
RKUEME/N  70£14  70£27  70:28  70+41
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Fig.10  Model training
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Tab.10  Prediction results of fuzzy inference system

e
o o B fm’fh) B B
/N RE
70+10 2 150 80 0.2413 0.2487 0.0074
70+20 3 100 120 0.25 0.2581 0.0081
70+30 2 150 80 0.3276 0.3369 0.0093
70+40 2 150 120 0.3693 0.3785 0.0092
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Study on contact failure of pantograph’s sliding electrical contact
under fluctuant loading

ZHANG Ji-hua, ZHANG Hai-zhou, CHEN Zhong-hua, HUI Li-chuan, DANG Wei
(Faculty of Electrical and Control Engineering, Liaoning Technical University, Huludao 125105, China)

Abstract; The determination of the contact failure of the pantograph’s sliding electrical contact is of great signifi-
cance to the safe operation and further increase of the speed of the locomotive. Based on the actual operating condi-
tions of the locomotive, this paper makes use of a self designed pantograph sliding contact experimental machine to
do the study of the failure of the pantograph’s sliding contact, The change law of carrying current stability coeffi-
cient with different fluctuant loading, velocity and current conditions is studied and the corresponding theoretical a-
nalysis is carried out.The critical conditions for maintaining reliable contact under different working conditions are
obtained on the basis of the failure criterion of the carrying current stability coefficient. Based on the experimental
data and training the fuzzy inference system by gradient descent and simulated annealing algorithm, the relationship
model of fluctuant loading, velocity, current and carrying current stability coefficient is established.The model can
be used to determine whether the pantograph’ s sliding contact is in the contact failure state when the locomotive
runs.

Key words: pantograph sliding electrical contact; contact failure ; fluctuating loading; carrying current stability co-

efficient; fuzzy inference system



