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ABSTRACT

Time domain response analysis for vibro-impact nonlinear behavior of multi-span tube with loose supports was
performed using commercial FEA code and user subroutine. Support geometry of multi-span tube with a finite
gap is realistically modeled by analytical rigid surface. Model of hydrodynamic force is based on the Qusai-steady
model which accounts for the inclined angle of relative flow velocity and time delay between flow force and resulting
tube motion. During tube vibration from flow loading, impact and friction at the support location is simulated using
commercial FEA code with master slave contact algorithm. Analysis results has reasonable agreement with those
of references and test experience. Plan of further refinement of analysis model and future test verification is briefly
introduced.
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Fig. 2 Numerical Model for Analysis Example
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support location, compared with results from the
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Table 1. Tube dimension and physical properties

Tube Diameter = 19.05 mm, Thickness = 1 mm
P/D = 1.64(Pitch = 31.26 mm)

Elastic Constant = 208.7 GPa

Poisson’s Ratio = 0.29

Tube Density = 8027 kg/m® (Note, Inconel 690)
Nominal Gap Clearance = 0.33 mm

Modal Damping Ratio = 0.04 (Measured Data)
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