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Abstract
Violin’s top plate is one of key components in making violins. To obtain mechanical properties of wooden materials
is required so as to carry out numerical simulation of violin’s vibration and acoustical effects. This work aims to obtain

material parameters for two kinds of wooden plates. We adopt computer aided engineering (CAE) software by finite
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element analysis (FEA) to examine the wooden plate’s modal parameters. Experimental modal analysis (EMA), the
experimental approach, is also performed by using the impact hammer and accelerometer to measure frequency
response functions (FRFs) and to determine the plate’s modal parameters, including natural frequencies, mode shapes
and modal damping ratios. Two wooden plates are investigated. One is a rectangle plate made of mahogany. The other
plate is about the size made of Taiwan red beech but bonded with two pieces of plates. Through the model verification
process by comparing those modal parameters obtained from CAE and EMA, respectively, the equivalent FE model can
be validated to get the correct material parameters. Results show the orthotropic material model is adequate to simulate
the wooden plates. The mechanical properties are quite different between mahogany and red beech. The experimental
and numerical approach can properly identify wooden plate’s mechanical properties. The methodology can also apply to
other wooden materials for back plates and necks as well as the manufacture violin components so as to build up the

material models for the violin.
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