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Abstract

In order to study the effects of fluid-solid coupling on the aerodynamic characteristics of the
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pantograph, the aerodynamic model of pantograph was established based on the theory of compu-
tational fluid dynamics. The Reynolds Average Navier-Stokes (RANS) was applied to simulate the
unsteady aerodynamic forces of the pantograph by Fluent simulation. The structure dynamics
model of pantograph was established by the Workbench co-simulation platform. The System Cou-
pling solver was also used to complete the data transfer of fluid pressure and structure displace-
ment to realize the bidirectional fluid-solid coupling analysis of the pantograph. The results show
that the effect of fluid-solid coupling mainly causes the upper frame lift of the pantograph to in-
crease and the lower frame lift to decrease. The effect of fluid-solid coupling has less influence on
the lift and drag force of other components of the pantograph. The aerodynamic lift forces on the
upper frame and lower arm are significantly influenced by fluid-structure interaction (FSI), indicat-
ing a strong coupling mechanism between the structural flexibility of these components and the
unsteady flow field.
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Figure 1. Pantograph model
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Figure 2. Pantograph calculation domain
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Figure 3. Pantograph surface and flow field domain mesh
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Figure 4. Constraints of the pantograph
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Figure 5. Pantograph drag force time-history curve simulated by fluid-solid coupling and fluid
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Figure 6. Pantograph lift force time-history curve simulated by fluid-solid coupling and fluid
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