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Fig 1 Variation of arc discharge and friction coefficient
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Table2 Resultsof arc discharge and friction coefficient
t/s Arc discharge Friction t/s Arc discharge Friction t/s Arc dicharge Friction
E/s coefficient E/s coefficient E/s coefficient
1 24. 936 0 0 169 1 16 44, 786 4 0 163 3 31 21 8324 01756
2 15 577 6 0 164 6 17 23 9254 Q 1735 32 37.255 6 0 1829
3 57. 456 0 0 1900 18 29 818 4 Q1749 33 67. 154 6 0 1746
4 17. 224 8 Q0 1659 19 355191 Q1777 34 385128 01741
5 47. 709 2 0 1888 20 52 072 8 Q1717 35 32 7153 0 1829
6 100 009 1 0 216 4 21 42 364 4 Q0 158 6 36 60 794 4 0 167 4
7 18 186 9 Q1779 22 35 288 6 0 1894 37 28 626 2 01991
8 16 6119 0 168 1 23 136 364 4 Q0 196 9 38 95 927 4 0 207 8
9 33 148 2 01798 24 85 6724 0 2133 39 91 378 3 0 202 6
10 28 7199 01783 25 36 1834 0 1890 40 89 586 4 0196 1
11 93 194 7 0 192 6 26 85 5198 0 2050 41 20 369 4 0 196 8
12 27. 3333 0 1705 27 17. 226 4 Q0 1804 5 42 27.284 0 01877
13 15 7827 0 1610 28 45 782 7 01946 43 11 6199 0 189 6
14 262230 0 1653 29 37.271 4 Q0 186 0 44 63 768 2 01959
15 30306 4 0 167 6 30 71 2832 0 2070
, 3
0 6438 E Table3 Parametersof the test
r Factor
1] H L evel . 1
Load /N Velocity /(m- s )  Current/A
1 50 30 70
2 60 40 100
292 3 70 50 130
(6-7] 4 80 60 160
Shunichi Kubo, Koji Kat
4 L
3 1
b
W, =aE (4)
16 W, [mm*/(N- m) ];
4
Table4 Realtsof the exper ment
Xi Yi
N E. Wi X? | XiYi
Q i Si InEi | IWSi }'2 Yi
1 73 5157 0 000 3 4 2975 -8 0983 18 468 5 65 582 3 - 348024
2 114. 369 6 Q0 000 8 47394 -7.117 4 22 462 2 50 657 3 -337324
3 291 265 4 0 0018 5 674 2 -63344 32 196 9 40 124 3 -359427
4 112 478 4 Q0 000 9 4722 8 -7 0196 22 3045 49 274 3 -331517
5 173 006 O Q0 000 8 51533 - 71136 26 556 8 50 602 6 - 36 658 5
6 56 876 9 Q0 000 2 4040 9 -8 3334 16 328 8 69 445 6 -33 6744
7 297. 376 6 Q0 0017 56950 -6344 32 4330 40 378 8 - 36 188 5
8 272 976 1 0 0013 5 609 4 -66413 31 465 2 44, 106 3 - 37. 253 3
9 130 747 2 Q0 000 2 4 8733 -83122 23 7487 69 092 3 - 40 507 4
10 168 379 2 Q 000 5 5 126 2 -7.6290 26. 278 1 58 200 9 -39 1077
11 14 232 4 0 000 1 2 6555 -89445 7.0518 80 004 0 - 23 752 3
12 145 610 5 0 000 4 4980 9 -7.726 3 24809 7 59 695 4 -38 4841
13 212 426 4 0 0010 5 358 6 -6 8782 28 7145 47309 3 - 36 857 4
14 172 5159 Q0 000 3 5150 5 -81729 26. 527 5 66. 797 0 -42 094 7
15 100. 668 6 Q0 000 3 46118 -8286 1 21 269 0 68 659 4 -38 2141
16 58 637 5 0 000 3 40714 -80769 16 576 1 65 236 5 - 32 8841




39

,

(J);ab ; :
23
, ; 2
W, =9 8180 x10 °E* #® (5) 80 N 50m/s
] F >F001 (11 14) 1]
(5) ,

(a) SEM morphologies of the worn surface

(b) SEM morphologies of the Cross section

&
(¢) Macro photograph of disk (d) Macro photograph of pin
Fig 2 Effect of arc discharge on metal - impregnated carbon strip
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Effects of Arc D ischarge on Friction and W ear Properties
of M etal - mpregnated Carbon Strip
Slidng aganst Cu Trolley under Electric Current

HU Dao - chun, SN Le- min, SHANG GJAN bao, ZHANG Yong - zhen
(Institute of M aterial Science and Engineering, Henan U niversity of Science and Technology, Luoyang 471003, China)

Abstract: Influence of arc discharge on the contact strip on the pantogrgph of electric railway vehicleswas studied
The experimentswere carried out on an HST - 100 tribo - tester with metal - impregnated carbon strip under
electric current, which smulated working conditions of the pantogrgph - wire systan used in electric railway
Statistical correlation coefficient was goplied o describe quantitatively the correlation betveen friction coefficient
and arc discharge, and experiment data were processed through non - linear regression and orthogonal design
Regression equation betveen 9ecific wear rate and arc discharge was obtained M icrostructure and phase
camposition were analyzed by SBM, EDS and XRD. Arc disharge dissipation seriously affected the tribological
characteristics of the metal - mpregnated carbon strip. Generation of electric arc heat was likely rewulted in
tamperature of me local contact points beyond their melting point, and the main wear fom wasmaterial tranger,
melt and Putter erosion
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