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Fig. 2. Specimen tested the depen-
dency of velocity on boring size in
wood (Experiment 1)
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Table 1.

Direction of propagation

(a) longitudinal

A M

W 345

(1965)

The velocity of wave propagating in a specimen with a knot or without knot.

Frequency (kc/s) 20 50 100
with a without with a without | with a without
knot knot knot knot knot knot
(km/s) (km/s) (km/s) (km/s) (km/s) (km/s)
SUGI 3.63 3.76 3.89 4.03 3.85 4.10
AKAMATSU 3.72 4.29 458 4.79 4.12 4.82
BUNA 3.76 4.15 4.37 4.61 4.27 4.77
(b) radial
Frequency (kc/s) | 20 50 | 100
with a without with a without | with a without
knot knot knot knot knot knot
(km/s) (km/s) (km/s) (km/s) (km/s) (km/s)
SUGI 1.92 1.72 2.24 1.89 2.22 1.86
AKAMATSU 1.82 1.67 2.10 1.87 2.11 1.87
BUNA 1.75 1.80 2.05 1.97 1.99 1.97
(¢) tangential
Frequency (kc/s) 20 50 100
""""" with a without with a without | with a without
knot knot knot knot knot knot
(km/s) (km/s) (km/s) (km/s) (km/s) (km/s)
SUGI 1.51 1.44 1.66 1.55 1.53 1.57
AKAMATSU 1.41 1.53 1.61 1.61 1.64 1.54
BUNA 1.44 1.39 1.77 1.60 1.67 1.57
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Summary

In order to establish a non-destructive test for wood, I investigated the
variation of velocity of ultra-sonic wave accompanied with defects in it.

Frepuencies of wave used here were 20, 50 and 100 kc/s.

First, the effect of the form and size of a boring or a cave on the velocity
of wave were tested with air-dried Sugi (Cryptomeria japonica D. Dox), Akamatsu
(Pinus densflora SieB. et Zucc.) and Buna (Fagus crernate BLume). The velocity
of wave propagating along the radial, tangential and fiber direction decreased
with the increase of the size of the defect, especially of its area of cross sec-
tion perpendicular to the direction of propagation of wave. See Figs. 7~14. A
comparatively large cave or a large number of small pores in wood (¢f Fig. 15)
may be, therefore, detected by the measurement of velocity.

Secondly, the effect of decay on the velocity were tested. The velocity of
wave propagating along the radial direction of wood decreased with the increase
of weight loss percentage in outer-decayed Sugi and inner-decayed Buna, and
the one propagating along the tangential direction did so in inner-decayed Buna,
too. See Figs. 17 and 19. In this case, the velocity was measured after the
specimen had been dried during three days at 60°C. A comparatively large
decay in wood may be, therefore, detected by the measurement of velocity.

Finally, 'the effect of knots on the velocity were tested with air-dried Sugi,
Akamatsu and Buna. The velocity in a specimen along its fiber with a knot
was lower than the one in a specimen withoyt knot, while the velocity in the
former specimen along radial direction was higher than the one in the latter.
See Table 1. But their differences were very small and then the detection of
knot by the velocity is impossible in a practical use.

In these tests, the velocities were most correctly evaluate at 20 ke/s, because
the damping of wave in wood increased with the increase of its frequency.

It must be given an attention to the fact that the different values of velocity
were gained by different frequencies or along different directions of wood.
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