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Investigation on the mathematical model of contact resistance of
pantograph-catenary in metro vehicle
ZHANG Dongdong, LI Xiaobo, ZHANG Hao, ZHANG Cheng, WU Honglin, WANG Xiang
(College of Urban Rail Transit, Shanghai University of Engineering and Technology, Shanghai 201620, China)
[ Abstract] The contact resistance is caused by the sliding electric contact between catenary and pantograph, which is closely
related to the running condition of the vehicle. In this paper, we test the contact resistance under different contact pressures, contact
currents and sliding speeds through experiments, the change trend of contact resistance is studied, and the influence mechanism of

these three factors on the contact resistance is analyzed. A mathematical model of the contact resistance of pantograph-—catenary is
established through theoretical analysis and experimental data, and the validity of the model is verified. The model has important

reference value for enhancing the reliability of the flow receiving between the pantograph and the network of subway trains.
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Fig. 1 Pantograph test bench
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Fig. 2 Power supply and current collection system of pantograph

test bench
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Tab. 2 Copper tin contact wire parameters
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Fig. 3 Variation curve of contact resistance with contact pressure
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Fig. 4 Change curve of contact resistance with sliding speed

HRIN Aras A7 ad A s E PR, 55 19 22 ] 42 fih
BHEAFATEE , ORI T RBEATH S TS i
Heftp BTSSR ; B 2200 s AT, = M RI A LR EE
o A R AR A A bR AR A, S F B A A
AR DK, AT 5 2 42 i HEL BEL D/ D 5 Bl 42 i AN AR
SE 5 I T) 7 A e B G, ) fid T B Rk AR
MR R bR i, 5 I He b r BB R L 258 DL b4y
A, R 5 1 42 f L BEL D/ N AR X 73 S0 P A5 i A
ZIN, T LR 2 3 S 4 fooh v L i e 5 3 4 R T
KEEH
2.3 il R R X A FE PR B9 R AT

I EHEUE R 8.33 m/s, Hefil B 14300280 N
100 N 120 N ¥, 45 2142 figh e BEL Fif 422 fik A8 0 75 60 ~
100 A Z[EIRYZZ ALk, iniEl 5 Bros . s al i,
DR ) 8 B I fih [ 7 AN B4 fk L UK 4
fin L BELDR /I, 2442 i L IR E 90 A DL B ik F
BHILPASE o

2 fh L U0 o A T, 27 A R P R
e fh T ASE R 1) T e, B0 L B AR AR AR S AR
R, AR BB L fih B B/ RV, B it R
TR AL b i 2l — = SR E R R AL
5 SN T L BE R S PR RE , 3 B0 i i B R A
AL 5 IR 2 Sl e 3 A R

8.33 m/s, 80 N

0.061 833 m/s, 100 N
8.33 m/s. 120 N
0.051

S
= 0.04

f& 0.03
=

j—\%
0.021

0.014

6EJ 7;) 8;) 9I0 I(IJO
el /A
B 5 R EREm R s

Fig. 5 Change curve of contact resistance with contact current
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Tab. 3 Unknown parameter optimal solution output result
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Fig. 6 Comparison of test value and calculated value with model
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