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Abstract

The numerical simulations of the mode vibrations of violin and the

radiation patterns around violin are performed by the finite element method using

COMSOL Multiphysics™, The objective of this study is to clarify the relationships

among the properties of wood, the mode vibrations and the acoustic radiations. The

geometry of violin is scanned by micro CT scanner and the orthotropic properties of

spruce and maple, such as the Young’s modulus, the rigidity modulus and the Poisson’s

ratio, are set in the parameters of numerical simulation. The shapes of the main mode

vibration and the acoustic pressure around body are shown in this paper.
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Fig.1 Micro CT scanner at Tokyo metropolitan
industrial technology research institute.
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Fig.2 Orthotropic of violin plate

Table 1 Values for Orthotropic properties for
setting in numerical simulation 3

Property Maple | Spruce
Young’s module Er/ EL 0.132 | 0.078
Er/ EL 0.065 | 0.043
Rigidity modulus GLr/ EL | 0.111 | 0.064
Grr/ EL 0.021* | 0.003
Grr/ EL 0.063 | 0.061
Poisson’s ratio prr 0.424 | 0.372
HRT 0.774 | 0.435
pLr 0.476 | 0.467

* Grr is assumed by the average of other hard woods
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Table 2 Frequencies of A0, Al, B1, Bl+* and
CBR[7]

Mode Frequency
A0 (first cavity mode) 270 - 290
CBR (Center bout rotation) 380 - 420

B1" (corpus mode, body mode) 445 — 465
B1*(corpus mode, body mode) 520 - 540

A1 (second cavity mode) 460 (near B1°)
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(b) CBR 425.8Hz

Fig.3 Displacement of violin in mode AO and
CBR
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Fig.4 Displacement and node line of top / back
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Fig.5 Displacement of y-z plane at sound post.

(b) CBR

(c) B1-
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(d) B1+
Fig. 7 Acoustic radiation around violin (Sound

pressure level, dB)

(d) B1+

Fig.6 Acoustic radiation in y-z plane at sound
post (dB).
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