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Abstract

strips and contact wires of metro rigid pantograph-catenary sys-

In order to study the abnormal wear of contact

tems, a block-on-ring type current-carrying friction tester is
used. Based on orthogonal test method, multi-parameter influ-
ence tests are conducted on four types of electric sliding wear
of metal-impregnated carbon materials and copper-silver alloy
contact wire. Effects of parameters including electric current
strength, sliding speed, normal force, and materials of contact
strips on the wear and temperature of the contact strips are in-
vestigated. The orthogonal test results show that direct current
is the most important factor affecting the wear and temperature
of contact strips, normal force the second, and sliding speed
the weakest. The optimized wear resistance of metro rigid pan-
tograph-catenary system can be obtained by matching different
metal-impregnated carbon strips with the copper-silver contact
wire.
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Fig.1 Schematic diagram of the current-carrying

friction tester
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Tab.1 Physical parameters of contact strips

LB WA WHRB  HRC WD
AR/ (g/ecm?) 2.3 2.06 2.9 2.34
P [CRE 102 85 96 108
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Tab.2 Orthogonal test plan

T % J1/N HLTL/A M/ (km/h)

1 15 200 60
2 15 300 80
3 15 350 100
4 15 400 120
5 20 200 80
6 20 300 60
7 20 350 120
8 20 400 100
9 30 200 100
10 30 300 120
11 30 350 60
12 30 400 80
13 40 200 120
14 40 300 100
15 40 350 80
16 40 400 60
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Tab.3 Result of contact strip wear orthogonal test

TH HHR A i B i C i D
E/mm® i /mm® S /mm® R /mm?
1 112 120 390 56
2 365 81 540 95
3 216 487 317 143
4 317 1 733 841 562
5 275 35 125 53
6 231 77 266 39
7 212 166 226 8
8 403 1 401 532 140
9 196 16 69 17
10 108 32 198 107
11 607 83 379 109
12 742 2314 911 360
13 41 25 52 18
14 75 94 66 24
15 206 205 109 52
16 503 1818 123 275
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Fig.2 Comparison of the wear volumes of four

types of contact strips
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Fig.3 Scar topography of four types of contact strips

under working condition 1
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Tab.4 Result of contact strip wear range analysis

B SY R,/ mm?

AR
J=1GEm ) J=208%)  j=30CRshEE)
Wi A 207.0 335.3 227.5
HHR B 191.5 1767.5 169.8
Wik C 434.5 442.8 175.3
iR D 154.0 208.3 92.8
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Tab.5 Result of contact strip temperature orthogonal test

T iR A Wik B itk C #H D
LB/ C A/ T B/ T B/ T
1 175 184 163 125
2 328 222 145 200
3 425 286 269 246
4 270 423 199 249
5 266 166 91 93
6 328 222 198 198
7 448 274 209 278
8 431 383 270 243
9 236 160 90 221
10 250 265 145 125
11 436 397 197 295
12 466 489 211 231
13 122 216 105 266
14 258 226 166 285
15 300 297 236 289
16 285 412 314 334
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Fig.4 Comparison of the temperatures of four

types of contact strips
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Tab.6 Result of contact strip temperature range analysis

. , BRI R,/ C
MR Chmo =2(mi) | J=3CHshi)
Wi A 127.0 202.5 67.5
iH e B 66.5 245.3 40.0
Wk C 44.5 136.3 53.5
Wi D 120.7 134.3 60.7
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