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ABSTRACT

Generally, subway runs under the ground, so it uses rigid contact wire. Pantograph and
contact wire, they have effect on the contact force each other. This paper is on the dynamic
interaction of a pantograph and rigid contact wire system. For this we developed simulation
program of current collecting capability for dynamic interaction for pantograph and rigid
contact wire. As a result, we got contact force and displacement between pantograph and
rigid contact wire. This paper shows the possibility of better pantograph’s suspension design
and better maintaining of current collecting capability than present when suspention of
pantograph is developed by theoretic result.
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Fig. 2.1 Stiffness and the static uplift force Fig. 2.2 1 DOF model of the current
in the rigid contact wire collector system
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Table 2.1 Mechanical properties of the rigid contact wire
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Table 2.2 Characteristics of the Al T-bar

(1/C)

i3

i

H

Cross section area (mn) 110 Cross section area (ur) AT bar 3.6613(2100642)
Fracture load (N) 38220 over - -
- - Unit weight (N/m) 54.8
Weight per unit length (N/m) 9.69 Allowed stress (N/mrf) 107.8
Young’s modulus (N/mif) 127500 Type 'of rigid contact Long ear joint type
Coefficient of linear expantion ] wire's support (mn) Bolting per 250
1.73x 10 Length of rigid support(m) 5

Connection of T-bar (m)

Ar welding per 10 length

Parallel position (m)

Installing per 200
-1 section (maximum 250)

Allowable speed (km/h)

80

Table 2.3 Young’s modulus and poisson’s ratio of

a rigid- contact

wire(Al, Fe)

=

Fig. 2.3 Finite element model of the rigid contact wire
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0.32

Fe 198000
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Fig. 2.4 Support point modelling
of the rigid contact wire
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Fig. 25 FEM analytic result

of the rigid contact wire
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Fig. 2.7 2DOF model
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Fig. 3.1 A pantograph model con-
idering static stiffness variation

of the rigid contact wire

Input & spiing cosfilclent of the tigid
contect wirs {static FEM analytic fesutt)

input a dynamic varlsble number of
the pantograph

t(time) = t+ot

x {positton) = x +A x
interpolation ot & spring coeificiant for

the ligld contact wire

Dynamic dlaplacemaent analyals tor &
pantagraph and figid contact wire
{Runge-kutta method}

Calculation of contsct force for a
pantograph and rigld contact wire

Fig. 3.2 Flow chart on calcu-

lating of dynamic interaction
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Fig. 3.3 Displacements and contact force Fig. 3.4 Displacements and contact force Fig. 3.5 Displacements and contact force
(at k=16088N/m, V=40km/h, c1=10Ns/m) (at k=16088N/m, V=60km/h, c1=10Ns/m) (at k=16088N/m, V=80km/h, c1=10Ns/m)
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Fig. 3.6 Comparison on Follow-up amplitudes 7|4, Z,E Mechanical impedence°]2
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Table 3.1 Analysis result of contact forces
k=16088(N/m) k*=1927(N/m)
Train_velocity 40km/h | 60km/h | 80km/h || 40km/h | 60km/h | 80km/h
Mean contact force(N) 60.1 60 59.2 59.8 60. 59.9
Standard deviation(N) 58.7 176 16.6 7.1 91 74
Standard deviation + Mean contact force (%) 97 29 27 12 15 12
Mean contact force - 3X Standard deviation(N)} -115.9 6.8 9.4 387 32.7 377
S A PR s
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Fig. 3.7 Displacements and contact force Fig. 3.8 Displacements and contact force Fig. 3.9 Displacements and contact force
(at k*=1927N/m, V=40km/h, ¢1=10Ns/m) (at k*=1927N/m, V=60km/h, c1=10Ns/m) (at k*=1927N/m, V=80km/h, c1=10Ns/m)
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Fig. 3.10 Detail of Fig. 3.3 Fig. 3.11 Displacements and Contact force Fig. 3.12 Displacements and Contact force
(at k=16088N/m, V=40km/h, c1=60Ns/m) (at k=16088N/m, V=40km/h, rigid contact
wire=60Ns/m)
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