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An examination of optimum upward force for pantograph in conventional lines
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The lift characteristics of two kinds of pantographs were measured with tunnel equipment paying

attention to the compliance characteristic of a pantograph to improve quality of current collection. We
discover the pantograph with metalized carbon sliders (WPS27D) have 25N lift smaller at 130km/h than the
one with metal sliders (WPS27C).So, we changed the static upward force of WPS27Ds, performed the quality

of current collection examination, and the good result was obtained. Additionally, Contact loss ratio was

reduced in the field examination. It follows that wear of sliders was lowered drastically. This paper reports

the importance of understanding the dynamic characteristic of the pantograph and setting optimum upward

force for pantograph.
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P M : Mass of pantograph

Y : Amplitude

Y C : Damper constant

P : Contact force

Po : Dynamic upward force
(Static upward force + lift)

T Po
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Fig.1 Pantograph-Compliance Characteristic Model
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Fig.2 Laft characteristics of WPS27C and WPS27D
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Tablel Condition of examination

Condition of overhead line Condition of pantograph

Heavy simple catenary Pantograph kind :
WPS27D

Messenger : St135(19.8kIN) Static upward force :
59N, 78N

Contact wire : Number of pantograph : 1

GTM-SN-170(14.7kN)

Span : 60m(Overlap portion)

Speed @ 130km/h
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Fig.3 The maximum time of contact loss
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Fig.4 Wear of metalized carbon sliders in pantograph test
equipment
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Table2 Term of examination

Term of examination Measurement place
Contact loss ratio On the car

(optical and voltage driver)

Dynamic state of pantograph On the car

Uplift and strength In the fields

Weanr of sliders Rolling-stocks depot
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Fig.6 Uplift characteristic at support
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Fig.7 Strain characteristic at support
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Kind of overhead contact line

Fig.8 Contact loss ratio for kind of overhead contact line
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Fig.9 The maximum time of contact loss
for kind of overhead contact line

F7- Fig 9 AR & FRRIC, /8 75 7 ORI L2237
RDBAFEGRME BT LRI E LD bDTH S, MEEORERER
& [k, BREERL X > & 7 5 7 ORI Ltk E <lzsicoh
TERT SRR Sz,

4. 4 TOHAEER

Fig. 10 (ZEfTRBEICHE Lo 9 O s EROIER R A7, ¢
DIROEHEEERIL/ > 7 75 7 O ERATKE <725 & & BITH
DL, WP EA 7S T8IN] OBEFERIZIRTTO 5OIN] DFEFERL S He~IRiE
FPL TOWHRERA SN,

Z O BREEEERIZ N & 5 7 O Ltk EL 2B &
EBITHD L, BRI/ >4 75 7 ORI Ltk E <15
EEBITKELRDHINERLTNS,

Z ORI, IERRSEOMRHIRE L OO, BERLI 55
T THEETEREE R & A e X o F IR R & PR R R L TR D,
B T 5T DI LA ) LS5 2 & TR DR L ZOREE,
TAEEE R AR R L 3™ D USSR IR IR D7ans % & & H R
HEN,

T OISR OIS DB A FOBEEERS 2 ENTE,
KEILA MBS TE 5. ZORBEROIRIC L 520843 b
OV SAOMSFERIGH & FLAY, 572502 FOIHAWIRA NS,

l & total wear

.‘,‘7 O electrical wear
3 0 - A mechanical wear
@ 10 \'_ e
@ ™
3 n
= *
s
w 8- —_———
;.‘: @
A A
0
50 60 70 80 90

Upward force [N]

Fig.10 Wear of metalized carbon sliders in the fields
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