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Study on Quality Evaluation Indicators of
Third-rail Power Supply System

GE Chunzhen, LIU Yanfeng, NING Xiaofang
Abstract The current urban rail transit standard hasn’t clari-
fied systematic specifications about third-rail power supply sys-
tem current-collecting performance evaluation. Taking Wuxi
Metro Line 2 test data as basis, how the contact pressure, dy-
namic stress between current-collector and third-rail affects cur-
rent-collecting during operation is analyzed. The main factors
influencing current-collecting quality are sorted. Evaluation
indicators of current-collecting quality is identified, including
arithmetic mean of contact pressure, standard deviation of con-
tact pressure, contact pressure non-uniformity coefficient, off-
line rate, single off-line duration, the amplitude of dynamic
stress at bend end weak junctions. The evaluation methods of
each indicator are given.
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Fig.1 Microscopic contact surface between current collector

slide and contact rail

.38 -

F 0 DA FEL L 8 S 3 ok e 7 2 HE R B
TSR R AR, A U 1 R A B, LA
JES 3 I 5 P T DA P 225 P AR A e B T 7 A
JHCHR, , VL R R ) 3y, S OB RHE AR T 7 AR
KAE , He i 3 2 8] HE B R 0 BS 1A JBT, UD pe) JRE 4
JIF B ARAE AR B4 A RN A8 N T, B 51 A )
TR, SCHRL6 ] IR IE R R, FE7E— 1
T2 [ i P g i SR, 22 2% 1o 422 fik s ) S (B R T
A SRR TS 45 2R 5 P Jt 3 o A /N 1
T o) 2 i 1 g /N T2 i (RIS FBE 458 28 5B F U
B PR e . i — 2D WIESE R B, 2 4
il 2 /N T2 SR G PR 40 i o 2 v 4 i R
T3 ARG 2 3k 1] 4 ik e 0 R T e i R
P, G 0 2 B 9 [ 4 g B B R T RS R B
I, SR T SR  F  BE A,  R  A  fh  g  4
VT Bl A5 Tl S ] e
2.2 HEEMENMZRF[EL

FH A2 Tk air v ARCFI S5 = R B RN B0 01 22 R G AE
ST 27 A BEALIR 31, 51 el Ik 0 Fn
RN R, PR, 31 22 A7 il 7 v i A RN 42
Sl I ) )2 f s H AN S B E B9, TR — S A B2 Ak
AIBHAE . WALIR 22k A2 =8, R ik
TRHELRE AN e Sk b A7 7 TRD B ) 3 B ) Rl 22
LR e N HH A RS . F il U i
A= AL BAT BERLIE , (L RE FH A ST i J7 Y6 kAT
TR . AN, ST A 2 VAR B A B T SR SR — R
By, I38 A Pl A R AT R X S R BN A% 3 B A2
AR, XA R T — A . S T IRUS A tT
ARZSTT S HE A g 5 o0 A AL, 7 2 5480 4P
11 DO B I P 3 0 S L B W 7 O 3
(32 it a B R AR A2 g, N E SN
280, O N AR DG W) 7 T T 222, HE A e
JTRIACR 4 . B 2 S 32 i i ) 32 T
B, H L F, 2R TR S U ), F 23
A E T 32 i A v AR A B Al R T, m R A S AR AT
VABR BT I AR PN 1Y 32 0 1 AR A A PR B i, ¢ )
P[IEEY:- 3

AR A W5 — g 3, 32 it e T AR Y Bl 2 O
nre.

mZ =F, +mg - F, (1)
F, =F, +mg —mzZ (2)
e

.z.

SE AR o a5 B ) IR E



:
Z_T. |
Ir.

K2 Zuias i 2 s
Fig.2 Force model of current collector slide
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Fig.3 Installation location of current receiver rod strain gage
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Fig.4 Current collector slide dynamic contact force of interval

between Textile City Station and Chaqiao Station
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Fig.5 Dynamic vertical acceleration of current collector slide

between Textile City Station and Chagiao Station
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Fig. 6 Curve of dynamic contact pressure-probability density
of interval between Textile City Station and Chaqgiao

Station
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Fig.7 Third-rail power supply system end bend
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Fig.8 Acceleration of the slide passing through the end bend
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Fig.9 Contact pressure of the slide when passing the end bend
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