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Three-dimensional Dynamic Simulation of Pantograph/Catenary System

Based on FEM Corresponding to Compound Catenary System

Misturu IKEDA, Railway Technical Research Institute, 2-8-38, Hikari-cho, Kokubunji-shi, Tokyo, 185-8540

In order to evaluate three dimensional dynamic behavior of pantograph/catenary systems, the numerical simulation program
based on nonlinear finite element method was developed. This program can be applicable not only to simple catenary system
but also to compound catenary system. It is compatible with hanger slackening and multi pantographs. This paper shows
outline of the computation approach and some calculation examples. This program can be a useful tool for design of new

catenary systems or pantographs.
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Fig.1 Procedure to calculate static structure of
compound catenary system
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Fig.2 Evaluated static structure of compound
catenary system
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Fig.4 Validation of penalty coefficients
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Table 1 Parameters of catenary system

Messenger wire Auxﬂiary“::ssenger Contact wire
Type St180 PHI150 Cul70
Linear density
Vg 1.45 1.375 1.515
Tensieforee | 24500 14700 19610
Bending rigii
el L ss0 200 320
Nm
Danping factor 0.001 0.001 0.001

Table 2 Parameters of pantograph

my 9.8kg

m; 15.5kg

ki 10600N/m

k> 0

cy 10Ns/m
80Ns/m

€2 (One-way)

(¢) Case 4

(b) Case 2-3

Fig.5 Variation of catenary structures
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Fig.6 Time history of contact force (Case 1)
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Fig.7 Time history of contact force (Case 2)
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Fig.8 Time history of contact force (Case 3)
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Fig.9 Time history of contact force (Case 4)
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