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The Dynamic Mechanical Properties of Paulownia coreana Used
for Sounding Boards'

Byung Wha Hong*

Summary

The characteristics of Paulownia coreana wood used for sounding boards has been revealed through this
study. The 80 specimens were selected from Paulownia coreana wood. The dynamic Young’s modulus, the inter-
nal friction and resonant frequency of wood were measured by the method of making a rectangular bar resonate
in the audio frequency range.

The results obtained are summarized as follows:

1. The average values of the specific gravity, the dynamic Young’s modulus and the internal friction con-
cerning Paulownia coreana used for sounding boards are 0.252 t 0.022, (0.494 + 0.068) x IO“dyne/cm and
(7.89  1.692) x 1073 respectively.

2. The average values of resonant frequency, the velosity of sound,and K values are 504 £ 24,298 Hz,
5018 £ 219.83m/s,and (9.907 £ 2.05) x 10™* respectively.

3. The dynamic Young’s modulus of Paulownia coreana increases with the increase of the specific gravity,
and that on the contrary the internal friction decreases.

4. The dynamic Young’s modulus was abruptly decreased as the moisture content of wood specimens was
increased up to the fiber saturation point, and the internal friction was linearly increased as the moisture content
of wood specimens were increased.

5. The vibration properties of Paulownia coreanag are that the dynamic Young’s modulus is fairly high, the

internal friction is low, and the ratio of Young’s modulus to specific gravity shows large value.

Key word; sounding board, Paulownia coreana, specific gravity, resonant frequency, dynamic Young's
modulus, vibration property.
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Fig. 1. Block diagram of experimental apparatus.
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Table 1. Average values of specific gravity, dynamic Young's modulus, internal friction, resonant frequency,
velosity of sound and K values of Paulownia coreana

Range *
— Mean * S.D
Min. Max.
Specific gravity (g/cm®) 0.201 0.333 0.252 £ 0.022
Dynamic Young’s modulus 0.338 0.637 0.494 * 0.068
(Ex10™! dynefcm?)
Internal friction (Q x 1073) 4.170 12.140 7.894 + 1.692
Resonant frequency (Hz) 440 557 504.8 +24.928
Velosity of sound (WE]p m/s) 4,483 5,768 50184 = 219.838
K value (K x 107%) 5.540 17.720 9.907 + 2.050

* standard deviation.
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Table 2. Correlation coefficients

$.G f E Q1 ~Ejp K
S.G — ' 0.1369 0.6970** ~0.3856** 0.9950%* 0.2820%*
f 0.1369 - 0.8026** -0.3671%* 0.1535 ~0.2576%*
E 0.6970** 0.8026** - ~-0.4984%* 0.7084** -0.0190
Q'1 -0.3856** -0.3671** ~-0.4984** -0.3966%* 0.7641%*
~ Elp 0.9990** 0.1535 0.7084** -0.3966** - 0.2723**
K 0.2820 -0.2576* -0.0190 0.7641** 0.2723** -
Notes: S.G: Specific gravity (g/cm3 ), f: Resonant frequency (Hz), E : Dynamic Young’s modulus
(E x 107" dynejem?), Q™ internal friction (Q~! x 10%),+/EJp: Velosity of soung (m/s),
K: Kvalue (K x 107%).
= gignificant at 1% level
*  significant at 5% level
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Fig. 2. Frequency histograms for specific gravity, dynamic Young’s modulus and internal

friction of Poulownia coreana. The short heavy line shows the average value of 80 specimens.
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