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Detecting method of step-shaped wear on contact strip by acceleration of contact wire

Takayuki Usuda, Railway Technical Research Institute, Hikari-cho 2-8-38, Kokubunji-shi, Tokyo

Mitsuru Ikeda, Railway Technical Research Institute

Some factors such as arc between contact wire and contact strips of a pantograph cause local wear on the contact strips.
Once the local wear occurs, the local wear is highly likely to grow to a step-shaped wear. The contact strip with the
step-shaped wear may lead to accidents such as contact wire breaking. For preventing such accidents, authors have
developed a contact strip step-shaped wear detecting method using acceleration of contact wire. In this paper, this new

method and experimental test results are reported.
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Fig.1 Sensor array and experimental apparatus
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Fig.3 Measurement results of contact strip wear

Table.1 Catenary condition

Tension  Linedensity | Wave propaation
(hN) (kgm) velocity (ms)
| Msssanger wire P 145 | 125
_ Auniliary wire R O = 1
Contact wire 17.6 1.5) 108
Catenary svstem 53.2 4.34 11

3. BRfTEEREMAX

31 BFEEETVIREDHBOBRSR
EEERNECAT oA OB EMET 20504

AHZER 45T, BREOSLT OO 255

TAGRERIK 200 2 2B E NS o) 5o EE

BAIZIZE FoMAeNn s,

DO UEDT ORI O L S B FREE IS I ~F8 1
THH (K 4a) 1212, bPOUBO LR A& LGN
MIONGHELEZ A O ARDEFHABERINS,

@ Oy BB RIS LI BITT A (1
4b)) ZiE, boumadohsZFcnlzELA
A DERRILE N B0, EE2IBCWEKOLDIC
FoOEI>ELGFMIICEROEE— REPLELT
FriiRE T 5,

FTITLR2 2O5—RIZD2WT, FhEhBNEH
SNHEL O MAEESAD I EICL ST, BAHERE
D A RS L kot E1 o .

3.2 BfERESADNDYBBRTO®RMN
0 U BT O D 1 & BRI B 1T

THEEIZ, FOU#E L FNEEIZT > AROEEN

MEIND T LIZAHH L TT O IREMSEEORMETTS .,

CZTEHUFOLEETIFOUBETFMEEZD I Fi 2
(T DABLEE) 25150 7))L b2 2Ol % 34 L 7=,

DA DO 2B A DG BN T LT

WasHDENET S,

HBGTV TN jTOIO)BEOMEEEa, LT
LEEFEDYT) MR ONEOY LT
BT 2 b oy o ¥ F, 13

A2

a=y 2 @ M

4 =X

LlrBe FRIZWRIZ, BB LT T8 EHED N 5%
DY TN TIZBT S b O OB o
4

N2

A g

ERBH. TOWRELT, H2Y T T M jEED
SR AITRAzZEDEREN S,

{%Jﬁlu,af} 3)

A XTI S WD L F AmONEE ;IS ENFno
Wb AERBINTHEEBHIZI. ThS5ETO L FndE
EOomEEEM BB AEZREIBL, 2hsait 6
D2 I b Z20fEE N=100 E L TEML, 30 #HE
FEFED MMM U ze E HIE I W 5 R T 2
OIMEEGHCH LTI 18 &2, ZheomBE®RBIzH LT
310 ZENTNMO T, Lef i hE LMz >n Tt
42 WilZRd,

|
* o
"-.fa—r

’

33 BEEESHS LB~ MOUBBTO®RE

Oy AT O B & AR RS S Bz
frlmimiiziz, bouUsIIeELa Sz iCRkoEBE— K
ZhLELTHAKEH TS, AHERUCEBLTT O K
CHEREOBMEZIT S, 727250, T 0HRICEAMAEBEN W
BOTH, M- TELS boUBO LRI A
LB Zhhi g A, T ko) AT & B SRR
FoTECDELAMOIT I E 2K L TRET 2
PR S RN

FITHRETIE, BEfERICENLTELS O #
DL KO L BB AR &5 25 T EulhEmn
MEs2 & Trin, EEfIPEEER A ML DI EZEITD.

331 ZREBIRENEERR

FOVUEO LR AR L DM O A2,
EX(IEEREIZ R R U T U B AT S o) OB 720 25 if
HEMELT D720, MG 1 A5 3T 190mm @ M
OhoUETT EFAREESL HizERZENG -k
SREMSIL, NHKDEZSET, bOUSBO I-F
St E AT QMR ENE & o . b, WEAS
WIS EZ 7130088, bOUBEIFERL TY
BUVREE L /=,

Niad 32 T O U BIEE D /ST — A7 b )L 2z
Lfe MSIHMOURE FIZSIWRELSTEML /-
BFoo 00 o 1 IR & i L 7= #5 %, el boy)
WA ACEIZGI IR S T aME L 7200 o U E O[]
M 2N L2 RTH S, dRED, MEEF 1O

Contact wire
/ Contact strip

Topof
contactstrip  Bottom of
step-shaped wear

(a) Fall to the bottom of step-shaped wear

=7
(b) Getting out of bottom of step-shaped wear

Fig.4 Movement of contact wire sliding on the contact strip
with step shaped wear

— 8 —



JeAi & 1R oI — 287 &L,

O OO 1 F SO rT s A Uz s afs gL
Mo ROUED LR AmOBEDEERDS E 3.9,
9.5, 12Hz I EMNERTES, £/ FOUBOLELT L
[ T HRT) 200 L2 6 OF5 NS bo U)okt
Himo iy B E kB E, 54, 7.3, 103Hz Iz &N
iR TE 5,

ZOEDIT, boUBIZHMAEN &S A imEAsz
LK BABRNMEN S, LaL. KidBRETIE 5~
SHz DN BENRAT 4 A EHMMTHZEIZLO, bO
UHO L FHOUEIRB ORERAZIF. ho U
DLEAT S OICKE — RO [ RT) 2 SRz gl &
LHZENDOMD,

B, FOUBO LT ANOBARDEOD B, G
(R @ 3.9Hz X 48R S F5 ik O D 2 /8 > Fe 12.75m
OB R EERDEEIZIEE Bl TWh5,

111(m/s)/25.5(m)=4.4Hz=3.9Hz (4)
gz, FOUBOEL MO IRBEDOS B, kb
CRD 5.4Hz il BIXBIO R MAG BN S > A T2 X B
P ST E TOEE 9m @ b O BT oo i
WHAETHEENZIZIE BLTWh5,
108(m/s)/18(m)=6.0Hz=5.4Hz (5)

s, NEEGE 1 PAOMONE S TS 10Hz BL FO
JE % B TIRZE N R DR A S N A8, i A
SAEBIZIDONTINE SIZE DN T—2 X7 bILO M
KEL B r—2AbREZTehiz,. ZOMNHEHEL T
(G HO TR R E L TIEN S E— RAisi L
TWaH, MiEENEG< B2 ONTHENE LB M
WIHE—F&ERD, MESOMBIZLAERNAKE
Lz e EN S,

” 100 ——I — lateral acceleration
& 10 F vertical acceleration
z ~N
- B I 1 F
g€a
‘é g ‘; [US I o \
g£<, o0l A J
¥ <
SEE 0001
g = 00001 f
t{ 0 )

0.00001 :
0 10 20 30
Frequency (Hz)
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