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Experimental Verification on Dynamic Stability of a Pipe with Attached Masses

Conveying Fluid

S. I Kim (Kwang-Lim Co.), B. I. Ryn(Tagjon Natl. Univ. of Tech.), S. H. Jung, D. H. Ryn(KAERI)

ABSTRACT

The paper presents both theoretical and expenmental study for dynamic instabiliies of a vertical cantilevered

pipe with iwo attached lumped masses conveying fiuid.

The two aftached lumped masses can be considered as

valves or some mechanical parts in real pipe systems FEigenvalue behaviors dependimg on the flow velocity are

investigated for the change of positions and magmitudes of an aftached lamped mass and a tip mass.
verify appropriaty of numerical solutions, experiments were accomplished.

agreement with experimental ones.
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Fig 1 A mathematical model of a vertical cantilevered
pipe with two attached masses conveying fluid
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Table 1 Dimensionless critical flow velocity.
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Fig. 5 Schematic diagram for experimenial setup
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0-2 5'67 5 .64 5 25 6.14 mtermediate mass and tip mass
06 gg ggi 2?}2 2;2 g;g | Materials Silicon rubber
' : Total I L
08 | 563 | 587 | 715 | 739 Total length 0345 (m)
10 <62 608 784 774 Outer dhameter do 00135 ( »n)
0.2 5.86 58] 5 04 6.27 Imner diameter di 00067 ( #7)
04 584 579 6.17 6.67 Pipe Young's modulus E | 972 ( MPa)
08 06 5.83 581 6.48 7.06 Internal damping 1723 = 10°
08 581 5.88 6.89 7 44 tictent B ' )
10 | 580 | 599 | 741 | 7.80 coetiiclen {N- sec/m’)
02 6 09 602 6.14 6.45 Mass per unit
0139 { &
04 | 607 | 598 | 628 | 681 length m, Ckelm)
1o | 06 6.03 597 6.51 7.17 Water | Densi 908 x 107 .
08 | 604 | 600 | 682 | 7.53 v 107 kg/_m)
1.0 6.02 .06 721 787 Attached | 5 Types 19 g), 38( &), 37( )
masses | (A, B, C, D. E) 76( g), 95( £ (Brass)
4. A5 Tip | 5 Types 19( £), 38( &), 57 )
masses | (A, B, C, D, E) 760 £), 95 g) (Brass)
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Table 3 Compansecn experimental results  wath

theoretical ones for critical velocities
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Fiz. 6 Displacement curve of the pipe for 20 seconds
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