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Cause Analysis and Optimization Measures of
Vehicle Pantograph Carbon Strip Abnormal
Wear on Guangzhou Metro Line 9

LUO Xiangxiong, LIN Peiyang, CHEN Minghua
Abstract Objective; Causes for serious arc pulling, abnor-
mal wear and collapse of pantograph carbon strip at Guangzhou
Metro Line 9 operation early stage need to be identified, so that
improvement measures can be proposed and train operation can
be less affected. Method: The possibility of poor material and
train vibration inducing carbon strip abnormal wear is excluded
from the aspects of vehicle state and catenary state. On this ba-
sis, the location of pantograph detachment points is identified,
and it is discovered that arc pulling is serious when pantograph
passes expansion element. By analyzing the speed data of
MVB (multi-function vehicle bus) , the main line signal mile-

age mark and carbody data, the expansion element of the main
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line catenary is accurately located, and it is found that the pan-
tograph will produce great vibration when it passes through the
expansion element and the pantograph-catenary matching is
poor at this point. Furthermore, the topic of carbon strip ab-
normal wear is communicated with peers in China and the rea-
son of pantograph carbon strip abnormal wear is concluded.
Result & Conclusion; Expansion element structure problem is
the main cause of pantograph carbon strip abnormal wear. Op-
timization measures include optimizing the transition segment
length and transition mode of expansion element auxiliary line,
optimizing expansion joint layout, and optimizing train traction
software. By adopting the above measures, pantograph-cate-
nary relation is obviously improved, manifested as a significant
extension of carbon strip service life, a great decrease in trac-
tion failure rate and train maintenance costs.

Key words metro vehicle; pantograph; carbon strip; panto-
graph-catenary abnormal wear
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Fig.1 Site picture of pantograph arc pulling and ignition
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Fig.2 Picture of carbon strip uneven wear and cauterization
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Fig.3 Spacing between the three grooves of carbon strip matc-

hing that between the 3 lines of expansion element
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Fig.4 Percentage distribution diagram of catenary burning arc

warning and hardpoint alarms
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Fig.5 Test results of train stability
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Fig.6 Comparison of pictures of expansion element auxiliary

line transition part length before and after optimization
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Fig.7 Comparison of pictures of expansion element before

and after auxiliary line transition mode optimization

3.3 RUEKELHE

T B 42 S BT HEL Y 23 A AR HE D 0 A9 £
B OIS AR B2 I A R AR S B A
PR B 3 A TR 3 e FEOR A B KR Sk (e A
L 7E ~90 ~90 mm YLl LL 10 mm $i7 H{E A 1

A3 DI, B R 2 ~ 3 BEAKEE L, DI
R A AV e i Al S AR v B RE I 0L, A e i R S R
i e ey I i A A PO A R T
3.4 RUFESFESIHHE

X A2 5| B A AT T, DAL R AR T 950
Vs i T SE S T AR S S R A S R AT
VR TR J L il 8l T 00 T 3 AR 8 ok 3t B ) e 38 8h 5
s AR ML A )

4 £5iE

3 0 SR L IR R, T M AR 9 S 4
SRS TR . MHRELE 1 AENR
AR HEA TG 153 A mT 0, Al i A %) 4 FH 7 i K
SRFEA e A -3 77 AR AR T 122 d 34
ZUACSE Y 235 d; 180 T B T8 4R G A A X
AP Sk B ity A2 T R R WA AT 5. 2
W/ A TREEMRALIG B 0.6 W/ 3 5 4 (1) A0 5 4k &
FAR K KIFAL , ML ALY 38. 40 J7 o0/ 4E R REZE AL
G 19. 84 T5 o0/ 4F

&% 3k
(1] SRBUK. S SRS M. A T ACE A A
#, 2010 150.

WU Jiqin. Pantograph and catenary system[ M ]. Chengdu: South-
west Jiaotong University Press, 2010 150.

[2] R, BiER. RS SEMM RS EMREL ] P
BRIERL, 2008, 29(3) : 106.
WU Jigin, QIAN Qingquan. Characteristics of the electrical con-
tact between pantograph and overhead contact line [ J]. China
Railway Science, 2008, 29(3) : 106.

(31 ZRfEMG. I 11 SL32 0 S RUEFRRIE[I]. &
EHLA 440, 2018, 38(4) . 121.
ZHU Weipeng. Research on wear rate of pantograph carbon slide
in Shenzhen Metro Line 11[ J]. Railway Locomotive & Car, 2018,
38(4): 121.

(4] JEAMsE, Xy, JLatHigk 6 5252 S i e W B FEIE A
[J]. BEEPLAZ4, 2019, 39(JETI 1)« 51
ZHOU Chengyao, LIU Chang. Research for abnormal wear of pan-
tograph in Beijing Subway Line 6[ J]. Railway Locomotive & Car,
2019, 39(S1): 51.

(ki H #9:2021 - 02 -25)

- 259 -





