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Effect of Temperature on Mechanical Damping of Wood*

Measurement by Pulse Transmission Method at 1 MHz

Ryushi KITAHARA*? and Tsutomu MATSUMOTO*

The dynamic mechanical behavior of Buna-wood (Fagus crenata Blume) has been investigated as
a function of temperature at a frequency of ultrasonic region. The ultrasonic attenuation in wood
specimen was measured by means of pulse transmission method for a 1 MHz-longitudinal wave.
The testing temperatures ranged from near —50°C to as high as 100°C, and the moisture contents
of wood specimens were from almost 0 % (oven-dry) to 21 %.

Main results obtained are as follows:

(1) The maximum mechanical damping of wood was observed at low temperatures (—10—
—20°C). The occurrence of the maximum damping may be largely associated with the action of
moisture which is adsorbed on wood substances.

(2) The position of the maximum mechanical damping in wood shifted with moisture content.
At moisture contents below about 6 %, the position of the maximum damping was situated near
—10°C, and at moisture contents greater than about 6 %, this position shifted to lower temperatures
with increasing moisture content. This behavior is believed to be associated with the mechanism
of the adsorption of moisture in wood.

(8) For a high frequency of 1MHz, the shift to lower temperatures of the position of the
maximum mechanical damping caused by the adsorption of moisture on wood became smaller, as
compared to the results obtained at the low frequency range of 3.5Hz to 110 Haz.
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Fig.1. Block diagram of ultrasonic testing
apparatus.?
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Fig.2. Example of pulse wave obtained by pulse
transmission method at 1 MHz in Buna-

wood specimen.
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Fig.3. Effect of temperature on ultrascnic attenu-
ation for oven-dried wood specimen,
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Fig.4. Effect of temperature on ultrasonic attenu-
ation for 5.8 % moisture content (m.c.)
specimen.
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Fig.5. Effect of temperature on ultrasonic attenu-
ation for 11.0 % m.c. specimen.
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Fig.6. Effect of temperature on ultrasonic attenu-
ation for 20.9 % m.c. specimen.
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Fig.7. Temperature of the maximum ultrasonic
attenuation as a function of moisture
content at 1 MHz.
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Fig.8. Plot of log f against 1/T for oven-dried
and 12 % m. c. specimens.

The absolute temperature (7) at which the
maximum mechanical damping occurred was
obtained for given frequencies (f). The solid
line and the dotted line represent the results
obtained in the low frequency region and in the
low and high frequency regions, respectively.
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