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Abstract

The physical properties of liquid lead-bismuth metal fluid in lead-bismuth reactor are quite dif-
ferent from those of conventional medium, and its fluid-induced vibration characteristics need to
be clarified. For the cross-flow induced vibration in reactor, the vibration characteristics of a sin-
gle rod suffered different lead-bismuth cross-flow conditions are studied numerically in this pa-
per. Firstly, the theoretical natural frequency of the cantilever rod is used to verify the correctness
of the modal analysis, and the natural properties of the single rod in air and lead bismuth are ob-
tained by modal analysis. Then the single rod fluid-induced vibration in lead-bismuth fluid under
different working conditions was studied by fluid-structure coupling simulation. Results show that
the Strouhal number corresponding to the vortex shedding frequency is 0.2, which is consistent
with that of classical flow around the circular cylinder. For the elastic rod coupled with the fluid,
when the inlet velocity and temperature are constant, the rod is impacted by the lead-bismuth flu-
id, and the static deformation with small fluctuation amplitude occurs first, and then the vibration
amplitude increases gradually because of the steady vortex shedding.
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Figure 1. Geometry
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Figure 4. Variation of drag coefficient Cd and Strouhal number Sr
with grid number
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Figure 5. The first mode of dry mode
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Figure 6. The third mode of dry mode
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Figure 7. The first mode of the rod in lead bismuth
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Figure 8. The third mode of the rod in lead bismuth
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Figure 9. The fifth mode of the rod in lead bismuth
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Figure 13. The variation of vibration displacement with time at free
end of rod for working condition 2
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