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Model Verification of Base Excitation
Cantilever Beam and Vibration
Teaching Demonstration

Bor-Tsuen Wang1 ,Yuan-Zhi Xu' ,David Lee?
' Department of Mechanical Engineering,
National Pingtung University of Science and
Technology, Pingtung
?King-Design Company, Taipei

Abstract

This work aims to perform model verification for
the cantilever beam that is subjected to base excitation.
The portable vibration shaker system is used to
demonstrate  vibration phenomenon suitable for
vibration class instruction aids. Structural natural
frequencies and their corresponding mode shapes
obtained from experimental modal analysis (EMA) are
considered as referred data. Finite element analysis
(FEA) is then adopted to build FE models, including
both with and without accelerometer on the cantilever
beam in practical boundary with contact effect, for
model verification. The portable vibration shaker system
is demonstrated to show the vibration phenomenon of
the beam structure under harmonic excitation. Both
sound measurement method and EMA are, respectively,
used to identify the structural resonances and modal
parameters. The free boundary beam model is first
validated to calibrate the mass effect of accelerometer as
well as the material mechanical properties of the beam.
The simplified fixed boundary FE model is also
constructed to simulate the practical beam subject to
clamped boundary with the base structure. The FE
model for the beam in practical clamped boundary with
contact effect between the beam and fixtures is finally
established and validated for the contact conditions and
boundary effects. The harmonically base excitation
cantilever beam is then shown and compared with the
theoretical prediction. The analysis approaches and
experimental demonstrations can be suitable for
vibration instruction aids.

Keywords : model verification, harmonic excitation,

vibration instruction
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