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Dynamic Modeling of One-Dimensional Structural Joints
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ABSTRACT

In this paper, a dynamic modeling approach is introduced to identify the dynamic characteristics
of the structural/mechanical joints within an one-dimensional structure. A structural joint is
represented by the four-pole parameters and the four-pole parameters are determined from the
measured frequency response functions by using the spectral element method. As the illustrative

examples,

a cantilevered beam and a clamped-clamped beam, each consists of two beams

connected by a bolted joint, are investigated to evaluate the present modeling approach. It is
found that the dynamic responses predicted by using the identified four-pole parameters for the
bolted joint are well agreed with the dynamic responses measured up to high frequency.
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Fig. 4 Numerical example : a cantilevered
beam with a bolted joint
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Fig. 5 Numerical example : a clamped-clamped
beam with a bloted joint
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Table 1 Material properties of the beams con-
sidered in this paper

72 GPa
0.001
2.8x10° Kg/m®

Young's modulus (E)
Structural damping (7)
Density (o)

Signal Analyzer
HP 35670A

Charge l
Amplifier
B&If Accelerometer
2635 B&K 4374
Charge Beam
A’Sz‘Kﬁer Force Transducer
< B&K 8200
2635

Fig. 6 Schematic of the experimental setup
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Fig. 7 Measured equivalent vertical and torsional
spring constants for the cantilevered and
clamped-clamped beams
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Fig. 8 Measured equivalent masses for the cantile-
vered and clamped-clamped beams
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Fig. 9 Measured equivalent moments of inertia for
the cantilevered and clamped-clamped beams
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Fig. 10 Comparision of the frequency response
functions for a cantileved beam
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Fig. 11 Comparision of the frequency response
functions for a clamped-clamped beam
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Fig. 12 Comparision of the dynamic responses
for a cantilevered beam with a joint
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Fig. 13 Comparision of the dynamic responses
for a clamped-clamped beam with a joint
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