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Estimation of pantograph compliance characteristics by using dynamic model
with rolling motion of panheads
Mitsuru IKEDA  (Railway Technical Research Institute)

The compliance characteristics of a pantograph are representative index of dynamical contact performance, which is estimated by using
discrete dynamic models of a pantograph. Since the currently-used models describe a pair of panheads simply as a concentrated mass,
the effect of rolling motion of each panhead or the distance between the two panheads on the compliance characteristics is neglected. In
this paper, the author proposes a more precise model that reproduces the effect of rolling motion and the distance between the two
panheads. As a result of excitation tests of a pantograph, the estimated compliance characteristics using this model agree well with

measurements.
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Fig.1 Schematic view of pantograph
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Fig.2 Currently-used pantograph model
(3-DOF system)
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Fig.3 Pantograph model to estimate influence of rolling
motion of panhead and distance between panheads
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Figd Compliance amplitude calculated by currently-
used model (le=0mm )
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Fig.5 Compliance amplitude measured
in excitation test
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Fig.6 Compliance amplitude calculated by using
improved model
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Fig.7 Influence of distance between panheads on compliance
characteristics  (Stagger:0mm V=70km/h)
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Fig.8 Influence of distance between panheads on compliance
characteristics (Stagger:150mm V=70km/h)
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(a) Condition that either panhead loses contact
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(b) Condition that a front panhead start to lose contact
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(c) Condition that a rear panhead start to lose contact
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Fig.9 Contact loss occurrence condition
(Stagger: 150mm, V=70km/h)
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