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Dynamic Characteristics of Bolted Joint in Tube Line
by External Vibration
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Tube Line(#Z4)), Structural Coupling(737% ¢A) Fluid-Structure Interaction( -

T2 4% 28), Vibration Analysis(Z % a8l41)

This paper describes the effect of dynamic characteristics in tube line by external

vibration conveying fluid with the power steering system. By the experimental analysis we found

out that the factor of system vibration is the fluid-structure interaction of tube line. In fluid-filled

tube system we study on the influence that the natural frequency of system and the frequency of

wave motion produce upon through experiment. Experiments are modal test, frequency response

function in continuous system, and vibrating tests when the system is driving with bolted clamping

joint condition. From the results of the experimental studies, we obtained that the natural
frequencies of system are very important than the wave induced vibrations. And we found that the
tendency of system vibration level was decreased by bolting force, bolting condition and clamping

distance.
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Table 1 Material properties of tube

Shear
modulus

8016x 10*
(N/mnf)

Possion's
ratio

Young's
modulus

2.068 x 10°
(N/m)

Material Density

7.82x10°°

0.29
(kg/mm')
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Table 2 Natural frequency of tube

Specimen Ist(Hz) 2nd(Hz) 3rd(Hz)

single curve 10.71 33.64 124.6
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Table 3 Natural frequency of tube with clamp

condition
single curve I1st(Hz) | 2nd(Hz) | 3rd(Hz)
Without | y-~dir 30 38.125 80.625
clamp | z-dir 31.875 38.75 80
With y-dir 31.875 49375 110.625
clamp z-dir 33.125 48.75 116.25
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