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Tablel Specimens for Experiment 1.

Species Moisture Dimension Specific
condition (mm) gravity
Mizunara Aw) 63X 10x2200 » | 0.70
Wa) 30x10x 350 1.16
Buna A 57X 1019850 0.52
White seraya A 50X 156x 1010 (.43
A 200X 151000 0.43
Sugi A 45X 10x 3020 0.40
W 30X 10x304 0.76
Hinoki A 65X 13x3000 0.41
Douglas fir A 50x13x 3035 0.58

a) A and W, air-dried and wet conditions, respectively.
by (width) x (thickness) X (length along the fiber direction)
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Fig.2 Schematic diagrams of (a) artificial AE generation and (b) spatial filteration in AE
detection, in which only AEs generated within a shaded area are detected.
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Fig. 4 Effect of mounting direction of an AE sensor on waveforms of AEs propagated
longitudinally in air-dried specimens of white seraya (left) and hinoki (right).
Propagation distance, 0.3 m.
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Fig.§ Waveforms (upper) and frequency spectra (lower) of AEs propagated longitudinally
(left) and radially (right) in air-dried specimens of white seraya. L, propagation
distance.
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Fig.6 Waveforms (upper) and {frequency spectra (lower) of AEs propagated longitudinally
in air-dried (eft) and wet (right) specimens of mizunara. L, propagation distance.
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Fig.7 Changes in arrival-time difference bet-
ween longitudinal and transverse waves
with propagation distance for longitudi-
nal propagation in air-dried specimens.
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Fig.9 Damping of AE waves propagated longitudianally in air-dried and wet specimens.
Note that amplitudes are relative to an amplitude at a distance of 0.3 m.
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Fxg 10 Effect of specimen width on damping of AE waves propagated longitudinally in
air-dried specimens of white seraya.
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Table2 Propagation velocities of AE waves &

Wet
Adr-dried
at 20° C at 60° C
Species Y Uy b Uy Uy 28% U
(km,s) (km/'s) (km,"s) (km,'s) Ckm,s) (km,’s)

Mizunara® A | 4.5 (1.5)9 1.4 5.3 (0.9) 2.0 4.3 (0.9 1.8
B |51 0.5 14 3.9 (0.9 2.1 3.8 (0.8 1.7
Buna 4.4 (1.8) 1.4 — . — —
White seraya 4.5 (1.2) 1.8 - - — o
Mizume 50 (0D 1.9 - e — —

Sugi®) A 144 1.3 3.2 (1.0) 2.7 (0.9
B 151D } 1.5 4.2 (1.1) } 1.5 4.2 (1.1 } 1.7

C 158 (1.4 3.7 (1.0 3.6 1.0)
Hinoki 5.7 (1.8) - - - - —

a) Velocities of longitudinal waves unless otherwise stated.

b) v, and v, velocities of Alis propagated longitudinally and transversely, respectively.

¢) Velocity of transverse waves estimated from that of longitudinal waves and the slopes
of the lings such as in Fig. 7.

d) Specimens A and B are taken from heartwood and sapwood, respectively,

e) Specimens A, B and C contain 5 th—15th, 16th—28th and 29th—54th annual rings,
regpectively.
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Résumé

To clarify the propagation properties of acoustic emissions (AE) in wood, the signal
of a breaking pencil lead was employed as an artificial AE source (Fig.2) and the
waveforms and frequency spectra of AEs propagated in air-dried and wet specimens
were observed for several species (Table 1). The damping and the propagation velocity
of AE waves in wood were also examined.

AE waves contained both a longitudinal-wave component, which arrived first at an AE
sensor, and a transverse-wave one, which arrived later, and they were distinguished clearly
when propagating longitudinally (Figs.3 and 4). AE waves attenuated and changed in
form during the propagation in wood, and their components of the higher frequencieé
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decreased remarkably with propagation distance (Fig.3). Attenuation of AEs during the
propagation in wood was greater for transverse waves than longitudinal ones, and it
depended on the propagation direction in wood, the moisture content and the specimen
width (Figs. 5, 6, and 8-10). Velocities of longitudinal-wave components were the same
as the sound velocities reported previously, and the transverse velocities were approximately
1/3 of longitudinal ones (Table 2). The velocities of transverse waves were estimated at
about 1/4 of longitudinal ones when propagating longitudinally.





