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Dynamic Performance Analysis of Rigid Cate-
nary and Pantograph System Considering O-
verlap

FENG Xiaohe

Abstract A finite element model of rigid catenary consider-
ing overlap is developed. Pantograph is translated into lumped
mass model and penalty function is utilized to describe the con-
tact between them. Newmark numerical integration is used to
solve the dynamics equations of the pantograph coupling sys-
tem. The validity of the finite element model is verified ac-
cording to railway standards. Through finite element model
simulation, pantograph structure parameters are studied, as
well as the influence of rigid catenary span length, suspension
structure stiffness, lifting force and overlap on pantograph dy-
namic performance. Simulation results show that the rigid cate-
nary span length, suspension structure stiffness and overlap
have significant impacts on the pantograph current collection
quality.
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