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Studies on the Evaluation of Acoustical Properties of the Replaceable
Species for Sounding Board by Vibration Test™’

Chun Won Kang*?. Hee-Suk Jung*?

SUMMARY

This study was carried out to investigate replaceable species with the conventional
sounding board sitka spruce, by comparing the dynamic properties such as density, dynamic
Young’s modulus and internal friction.

Dynamic Young’s modulus, internal friction of longitudinal and radial direction measured
in free mass-free boundary condition for facile vibration analysis and measured by forced
vibration method.

Dynamical properties of four species were measured on squared plate specimen that the
four edges were hung vertically by threads and driven magnetically through an iron piece
glued on the specimen, by the use of condenser microphone as vibration transducer, and
analyzed by FFT analyzer.

The results obtained were as follows:

1. Chaldni method using aluminum powder was proper to identify the vibration mode in the
plate vibration and it was possihle to verify the resornance mode.

2. It was considered that it was necessary to investigate the influence of adhesive part on the
plate vibration when the sounding board was made by two or three small board adhesion.

3. It was considered that plate vibration method, which was a superior to the vibration test of
beam, was suitable for selecting suounding board because dynamic Young’s modulus and
internal friction show different order according to longitudinal and radial direction.

4. Paulownia tomentosa Thunb.) Steudel has been considered to be replaceable species with
sitka spruce because it has high dynamic Young's modulus compared with low density,

low internal friction, and K value of Paulownia tomentosa (Thunb.) Steudel is greater than
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that of sitka spruce.
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Table 1. Specification of specimens used

. Number of Size(mm) Moisture Density
Species . wr %1 *2 . A k2
specimen (TXWXL) content(%) (g/cm?)
Sitka spruce o
( Picea sitchensis Carr) 20 4 X250 X250 9.8410.15 0.421+0.01
Paulownia tomentosa
20 4 X250 X250 10.91£0.49 0.26+0.01
(Thunb.) Steudel
Melapi(Storea 2505 25 +
Antoshorea SPPp.) 20 4 X 250X 250 11.16£0.63 0.48+0.01
Cottonwood
20 4X 250250 9.6510.54 0.48+0.01
(Populus spp)
*1. Thickness X Width X Length
*2. Mean + Standard Deviation
bag= N
S Y vheR ot

fﬁf}) - O

C-MIC
| . A/
N
54 Osc 6 %
ANAL

Fig.l. Diagram of apparatus

Notes. 1 : Specimen 2: Bar 3: Iron piece
4 : Thread 5: Amplifier 6: Amplifier
M:D : Magnetic driver
C.Mic : Condenser microphone
Osc : Oscillator
FFT-ANAL : FFT Analyzer
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Fig 5. Frequency response curve of cottonwood plate
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Table 3. Comparision of dynamical properties of domestic and imported wood

L Density Er El . tan & | tan & | K
Species . " Er/El | s .
(@/ct) | (X10% | (X10") (X107% | (x1073) | (x10%)
Sitka spruce . N _
(Picea sitehenisis Carr.) 0.42 9.73 12. 20 0. 08 18.10 7.00 1.65
f.‘}”}f‘ﬁ”n”é")”;’t":l’l"‘;‘; 0.26 5.66  6.22  0.09  16.08 830 2.3
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Cintoshora Spp.) 0.48 9.24 1310 0.07 20138  10.04  1.08
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