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ABSTRACT

This work presents the use of finite element analysis (FEA) and
experimental modal analysis (EMA) to characterize the dynamic
properties of three different geometric combinations with various
pre-stressed of bolt-jointed plates structures. The FEA is first
performed by the plane element and spring element. EMA is then
carried out by using the impact hammer as the actuator and the
accelerometer as the sensor to obtain the actual modal parameters.
Model verification is then proceeded base on the experimental modal
parameters to validate the finite element model. Results show that
structural natural frequencies are strongly dependent on the pre-stressed
condition. Higher pre-stressed bolted plates generally result in higher
natural frequencies. This characteristic can be adopted as an index to
predict the joint quality of the bolted structure. The variation of
structural modal parameters for various pre-stressed condition can be
further analyzed for their use in quality inspection. The modeling
technique and the model verification process can be applied to other
bolt-jointed structures as well.
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