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Influence of transverse magnetic field on friction and wear characteristics of

sliding electrical contact surface in pantograph-catenary system
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Abstract: In order to solve the problem that the service life of pantograph-catenary system slide plate material is
shortened and the electrical contact performance is reduced due to friction and wear, the influence of external
transverse magnetic field on the friction and wear characteristics of slide plate is studied through sliding electrical
contact experiments, and the BP neural network prediction model based on Pelican optimization algorithm is
established. The results show that the friction coefficient first increases and then decreases with the increase of
magnetic field strength; when the sliding speed increases, the wear rate of the sliding plate increases first and then
decreases with the magnetic field strength; when the contact current or contact pressure increases, the wear rate
decreases with the increase of magnetic field strength. Appropriate magnetic field strength can reduce the spalling
of carbon layer on the sliding plate, reduce the surface roughness and reduce the wear. The research results can
provide an effective method for the performance optimization and life prediction of the pantograph catenary-
system slide plate material.
Keywords: sliding electrical contact; friction and wear; transverse magnetic field; wear amount prediction; BP
neural network; magnetic field strength
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Fig.1 sliding electrical contact experimental system
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Tab.1 material properties of metal impregnated carbon
slide and contact wire

S R sk
W AR /(100 Pa) 1.26 11.00
pEL/NEA 0.425 0.350
HL%/(S m™) 7.8x10° 5.56x107
SIAEFW-m" K 260 380
B (kg m™) 2 400 8700
LR /(Q-m) 8x10° 1.72x10°
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Fig.2 influence of contact current on friction and wear

characteristics (working condition 1)
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Fig.3 surface morphology of the metal impregnated carbon

slide after wear under working condition 1

AP 3] O, b T B R T AR B4
FEL YL A RS 75 e 0O ) S0 e ik il 3
W 2710 A A TR AR )2 AR Sy N 1 0y |
WG, W2 BIER R AR S, X RN
Sy (i fof 0 ot P e o ok o R DX 0, D T KL
JES s TR, e I A B AR H I R BOR TR,
A3 T R AR I B W T A IR i S T R R
AU 5704 )
2.2 BEEREXEEEREIER M

TH2F, AEHE B 08 5 2 KOR
KL 4,

—=— OmTHIEEERE [ 0 mTHEE R
20 —— 25 mTIEE RS O 25 mTHIERIR 1 0.6

—— 50 mTHYEEHE R 40 O 50 mTAY B i %
] {os
15
=
f: |
o0 0.4 3
L £
:10' g
E«Ei- 1 0.3 g
¥
| L
—r=| 0.2
14
oL 0.1

30 40 50 60 70
TS V/(km-h)
4 N[ T SR X R AR S B e (L 2)
Fig.4 influence of different sliding speed on friction and wear

characteristics (working condition 2)
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Fig.5 surface morphology of the metal impregnated carbon

slide after wear under working condition 2
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characteristics (working condition 3)
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