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Vibration Characteristics and Modal Analysis of a Guitar
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Abstract

This work applies both finite element analysis (FEA) and experimental modal analysis
(EMA) to study the vibration modal properties of a guitar including the resonance box and
neck or fret board. FEA software is adopted to construct the whole guitar by using 3D
solid elements. Both modal and harmonic response analysis are performed to obtain guitar
structural modal parameters and frequency response functions (FRFs). The front plate,
back plate and neck of the guitar are properly divided with measurement points. The
impact hammer and accelerometer are used as actuator and sensor, respectively, to
measure the FRF, and so forth the modal parameters, including natural frequencies, modal
damping ratios and mode shapes, can be determined by curve fitting process. Based on
the experimentally extracted modal parameters, the FE model can be verified for its
correctness. The dynamic properties of the guitar can be obtained and useful for design
and sound characteristic analysis.
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