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D,,EsEX,andv,,v,,). Accordingly, the critical velocity can be expressed as 2. 3 Finite Element Modeling. The
closed-form solution described in section 2. 1 can be applied accurately to a cylindrical shell under the
assumption of infinite length. For a finite length cylinder with varying cross-sectional area along its length and
multimaterial construction, the fmite element method allows for a more expedient and straightforward
procedure for determining the critical velocity. A hydrodynamic finite element code, DYIWUD, was modified to
simulate the moving-pressure boundary condition. As shown in Figure 1, a slideline that allows a dummy
material block to move freely along the axial direction of the cylinder is included in the fmite element model of
the cylinder. The instantaneous location of the pressure front is then easily determined by tracking the To
accurately capture the oscillatory dynamic location of the rear face of the dummy material block. response of
the tube, the computation is carried out with a very small time interval ( 10 s ). This time interval also allows the
pressure to slowly ramp to a maximum value as element surfaces are uncovered by the moving block. This
means that artificial numerical stress oscillations, due to the sudden application of the pressure boundary
condition on an element face, are minimized so that these numerical oscillations do not adversely affect the
solution. While for the...
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