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A coupled simulation of the vibration and sound radiation of antique violins

such as Stradivari violins, scanned using a micro-computed tomography scanner, was conducted using
the finite element method. The aim of this study was to clarify the relationship between the
vibration of the violin body and acoustic radiation around the violin non-invasively and
quantitatively.
The highly precise geometry of a violin was scanned using a micro-computed tomography scanner, and
the material properties of the violin body (spruce and maple) were set as orthotropic properties in
the numerical simulation (COMSOL Multiphysics). The numerical simulations coupling the vibration and
sound radiation were conducted, we could analyze the difference of vibration mode and sound
radiation of each violins.
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Fig.1l Visualization of cross section of violin body by CT-scan
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Fig.2 Displacement of violin by forced vibration on bridge where G string puts (196Hz).
Bass bar side vibrates largely. Scroll and finger board also vibrates.

bass bar

4 1
1
2
B

P
05 q
.|.
-0.5

Fig.3 Directivity of sound radiation of Stradivari(Left side) and Guarneri(Right
side).(1320Hz(E6), E string side)
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