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Temperature Dependence of Dynamic Mechanical Loss of Wood*!

Ryushi KITAHARA*? and Tsutomu MATSUMOTO™?

The dynamic elastic modulus, E’, -and the loss modulus, E”, of wood have been investigated using
the results of non-resonance and forced longitudinal vibration tests. The tests were done at
frequencies of 3.5, 11, 35, and 110 Hz, for various temperatures ranging from about —150°C to
+150°C. The test specimens were prepared from Todomatsu-wood (Abies Sachalinensis Mast.), and
were conditioned to several moisture contents which varied from almost 0 % (oven-dry) to about
18 %.

Main results obtained from the investigation are as follows:

1) For oven-dried wood sample, the so-called temperature dispersion was observed at about
—35°C. This temperature dispersion may be due to the motion of micro segment of wood
substances.

2) For wood samples containing moisture, the position of the temperature dispersion shifted to
lower temperatures, as compared to oven-dried sample. That is, the position of the temperature
dispersion shifted to lower temperatures with increasing moisture content (m. c.) for samples containing
below about 6 % m.c., but for samples containing more than about 6 % m.c., the shift in the
position of the temperature dispersion became smaller.

3) The absolute temperatures, T, at which the temperature dispersions were observed, were
obtained for given frequencies, f, and a plot of log f against 1/7 gave a straight line. The
straight line for wood sample containing moisture shifted apparently to lower temperatures compared
to -that for oven-dried wood sample; however, there was no remarkable difference in the slopes
between both the straight lines.
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Fig.1. Temperature dependence of dynamic elastic modulus, £,
and loss modulus, E”, for oven-dried wood sample at a

frequency of 110 Hz.
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Fig.2. Temperature dependence of E’ and E’
for 3.2 % moisture content (m.c.) sample
at 110 Hz.
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a function of moisture content at 110 Hz.
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