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Chatchai Ammukka 56010229
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Asst. Prof. Dr.Monsak Pimsarn Advisor

Year 2019

ABSTRACT

This thesis describes the design and development of wear test on the sliding
contact between contact wire and contact strip, which made of carbon. The wear
behavior of contact strip on a pantograph was experimentally studied at the speed
varied from 3.6 to 56 km/hr. and the applied load is 25 N. In this investigation, it can
be concluded that the wear rate of the carbon contact strip was decreased because
carbon behaves as solid lubricant. The wear rate of contact strip was not affected by
the speed, but wear rate was decreased as the sliding distance was increased.
Moreover this thesis proposed the wear rate equation as a function of sliding
distance which can be used as a guideline to design and develop the pantograph

and catenary system.
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Normal force
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Full tractive  Full braking Timetable for Timetable for
capacity capacity traction braking

o | e = = o v |
JUN 2.12 ArdudseBnduselansneeanislunissudmnesalui]
al as s =Y J - - a1 - -( = 1
'LumanamuauﬂssawﬁmiamLmz%gnmnﬂ‘[ﬂaumé‘fuﬂ‘izawmmLaammussm'N
[ L7 =l o o I o = 1 =i Y 1= ar -] LY
asuassudaziilateauiunisensduasiieunvulinidmsuivdnduman angls
‘3 L/ 1 n‘ [ 1
Roulwwuuuiarernmduyseavsusadoamiulseun 0.6 wioghelsinuaanazsalwidy
P a & A o] &F 1 | s o @ w
5EUUIUNTI91 el w U ENINRAUNE LavdnansenuaesERuLsLasnuyinlis
=5 [ a s o - @ & - v W
BavesdeuazsnIniguiuluvissuiulunsed 2.1 uansdulseansusadsaniuianiels

= < 1 o as £ =i v e 1 = 14 i o
weulviiuanshaiu dseavsusadeanunieldloulyunetiuanseglunsisiudnsds

- v i v ) a8 £ P a ) ' al o -
yaruaenin 0.1 UUNUNE0S aﬂﬂﬁgﬁﬂﬁﬂ'ﬁﬂﬂLﬂ']ﬁﬂs\ifﬂﬁﬁﬂ']mqﬂ?qLﬂmﬁﬂﬂqﬂug’nwaﬂqqﬂ

Uaandy
Conditions Temperature(°C) Friction coefficient
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2.6.1 Voltage Regulator
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2

No Distance(S) S Wear rate(A) InA SlnA
1 3.581416 12.8265379 0.147280456 -1.915416646 -6.859903104
2 7.162831 51.3061515 0.126569142 -2.066966543 -14.80533255
3 10.74425 115.438841 0.103300876 -2.270109423 -24.39061606
4 14.32566 205.224606 0.098186971 -2.320881751 -33.24816866
5 17.90708 320.663447 0.0859136 -2.454413139 -43.95136782
6 21.48849 461.755364 0.081311085 -2.509472925 -53.92479326
7 25.06991 628.500356 0.073859395 -2.605592061 -65.32195682
8 28.65133 820.898424 0.065585828 -2.724395643 -78.05754499
9 3223274 1038.94957 0.058980368 -2.830550636 -91.23640447
10 35.81416 1282.65379 0.053389165 -2.930147456 -104.9407588
11 7.162831 51.3061515 0.134239999 -2.008126044 -14.38386798
12 14.32566 205.224606 0.101255314 -2.29011009 -32.80734424
13 21.48849 461,755364 0.082078171 -2.500083181 -53.72302181
14 28.65133 820.898424 0.076325028 -2.572754374 -713.7128217
15 3581416 1282.653779 0.066736457 -2.707003894 -96.94906042
16 4297699 1847.02145 0.05689219 -2.866597206 -123,1977123
17 50.13982 2514.00142 0.049422236 -3.007354835 -150.7882263
18 57.30265 3283.5937 0.044107428 -3.121127075 -178.8488524
19 64.46548 4155.79827 0.03954753 -3.230252039 -208.2397522
20 71.62831 5130761515 0.03597632 -3.324894335 -238.1565704
21 5.466371 29.8812143 0.112576441 -2.184122813 -11.93922607
22 10.93274 119.524857 0.089458065 -2.413985311 -26.39147963
23 21.86548 478.099429 0.074632149 =2.595183913 -56.74495458
24 32.79823 1075.72371 0.058633563 -2.836447999 -93.03046619
25 4373097 1912.39771 0.05289585 -2.939430393 -128.5441415
26 54.66371 2988.12143 0.046437782 -3.069641884 -167.7980204
27 65.59645 4302.89486 0.040205872 -3.213742224 -210.8100959
28 76.5292 5856.718 0.034749361 -3.359594096 -257.1070385
29 87.46194 7649.59085 0.030656977 -3.484895008 -304.7956762
30 98.39468 9681.51343 0.027418171 -3.59654931 -353.8813253
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31 109.3274 11952.4857 0.024877383 -3.693796202 -403.8332246
32 6.09528 37.1524383 0.139722597 -1.968096272 -11.99609785
G 9.81 96.2361 0.114818922 -2.164398983 -21.23275402
34 17.004 289.136016 0.077551242 -2.556816374 -43.47610562
35 20.928 437.981184 0.066948533 2 75851118 -56.58577766
36 26.16 684.3456 0.058809692 -2.833448608 -74.12301558
37 39.24 1539.7776 0.046207615 -3.074610668 -120.6477226
38 4.665 21.762225 0.170783129 -1.767360779 -8.244738033
39 8.708 75.829264 0.135659013 -1.997610799 -17.39519484
40 18.66 348.1956 0.079502491 -2.531966924 -47.24650281
41 37.32 1392.7824 0.04932099 -3.009405528 -112.3110143
42 46.65 2176.2225 0.045934773 -3.080532867 -143.7068582
Total 1432.941 77837.4575 3.15875817 -113.3317174 -4359.385507






