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Changes of Propagation Velocity of Ultrasonic Waves
and Partial Compression Strength of Decay-treated Woods

Relationship between decrease of propagation velocity
of ultrasonic waves and remaining strength*!

Takashi GoT0*2, Yasuyuki TOMIKAWA *2,
Shigeo NAKAYAMA*2 and Takeshi Furuno*3 4

The decay durability of the sapwood and heartwood of sugi (Cryptomeria japonica), hinoki (Chamae-
cyparis obtusa), akamatsu (Pinus densiflora) and konara (Quercus serrata), and the sapwood of buna
(Fagus crenata) grown in Shimane Prefecture was examined according to the JIS (JIS Z 2101 (1994))
using the brown-rot fungus, Fomitopsis palustris, and the white-rot fungus, Trametes versicolor. In ad-
dition, wood samples of these species, square pillar-shaped, were provided to measure the propagation
velocity of ultrasonic waves and to test the partial compression strength after decay treatments with F.
palustris and T. versicolor. After decay treatment of the wood samples, values of 3.2% to 12.9% mass
loss were recorded for the sapwood of all species and the heartwood of akamatsu when testing with F.
palustris. The propagation velocities of ultrasonic waves along with the thickness directions for de-
cayed-wood samples decreased most in the vicinity of the cross section directly contacting the culture
medium during the decay test. Further, the partial compression strengths of ges and e, (at 5% and
10% deformations of the sample thickness, respectively) for the decayed-wood samples also decreased.
The ratios of 0. and oy to the control were 0.36 to 0.85 in the test with F. palustris. For the de-
cayed-wood samples, statistically significant (P<0.01) negative correlations were recognized between
the decrease of propagation velocity of ultrasonic waves and the remaining strength of ..

Keywords : decay durability, mass loss, ultrasonic propagation velocity, partial compression
strength, remaining strength.
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Table 1. Wood qualities for each test sample.
Decay durability test” Decayed-wood sample test”
Species D D
(g/cm’) (mm) ” (g/cm’) (mm) n
Sugi 036 30) 22 (108) 2 034 (109) 29 (155) 9%
Hinoki 039 (16) 17 (158) 2 041 (64) 21 (114 9%
Sapwood  Akamatsu 062 (24) 41 (106) 2 050 (37) 49 (219 9 .
Konara 080 (47) 30 (195) 8 074 (31) 33 (183) 96
Buna 0.63 (0.9) 31 (71) 42 0.63 ( 35) 29 (186) 96
Sugi 035 (40) 41 d07) 60 038 (40) 29 (407) ¢ 9%
Heartwood HinOki 045 (22) 17 (119) 60 042 (37) 23 (165) %
_Akamatsu 047 (36) 65 (186) 60 . 045 (79) 58 (135) ! 96
Konara 0.94 (6.7) 39 (17.0) 48 034 (48 4.0 (15.1) 96

Notes: ”: Decay durability tests were conducted according to the Japanese Industrial Standards (JIS Z 2101

(1994)). The dimensions of test samples were 20 mm X 20 mm X 20 mm.

" Decayed-wood sample test was investigated by measuring propagation velocity of ultrasonic waves

and by partial compression strength test with wood samples decayed by F. palustris and T. versicolor.

The dimensions of test samples were 30 mm X 30 mm X 90 mm.

p.: Density in air-dry, ARW : Average annual ring width, # : Total number of samples in each

experiment.

Each value in parentheses is the coefficient of variation (%).
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Fig. 1. Measuring directions of propagation velocities
of ultrasonic waves with square pillar-shaped
wood samples.
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Table 2. The ratios of decay durability for woods
grown in Shimane Prefecture compared
with buna sapwood.

The ratio of decay durability
F. palustris

Species .
T. versicolor

Fig. 2. Mass loss (ML) of sapwood and heartwood of
each species after the decay durability test.

Note: **: Significant at 1% level. Error bars repre-
sent standard deviations.
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Fig.3. Mass loss (ML) of square pillar-shaped wood
samples after decay treatment with F. palustris
and 7. versicolor.

Note: Error bars represent standard deviations.
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Fig. 4. The propagation velocities of ultrasonic waves along with the thickness directions of
sapwood and heartwood for each species after decay treatment.

Notes: C: Control, F: F. palustris, T : T. versicolor, ** : Significant at 1% level. Thickness di-
rections of (O, @), and 3 are the same as in Fig.1. Error bars represent standard de-

viations.
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Table 3. Results of partial compression strength tests for woods decayed by F. palustris and T. versicolor.

Control F. palustris T. versicolor
Species O Oeo% O Oeo% Ry et Te10% Rre
(N/mm®) (N/mm°) O e (N/mm®) Oen G
Sugi O I T .
mod G 50 B) b o 0w Gy B o
oy memas G35 BT G0 o o RTGh) o ow
cowra 0 0D 5% B9 om os B om om
mo NHOMB G0 6B o s O WY o ow
Sugl Goo) (89 el by 0B 091 G55 Gg5 105 105
here. T8 G5 @8 BlH oy r e G @B 1 m
R e S e A e o
wowra (75 TS 0 BB 0w 0w [ B 0w 0w

Notes : ogew: Partial compression strength at 5% deformation of sample thickness.
oaom : Partial compression strength at 10% deformation of sample thickness.
Rrc: Ratio of partial compression strength of F. palustris to control.
Rrc: Ratio of partial compression strength of 7. versicolor to control.

*: Significant at 5% level, *: Significant at 1% level.

Each value in parentheses is the coefficient of variation (%).
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Fig.5. Relationship between mass loss of each sample (MLg) and partial compression

strength at 5% deformation of sample thickness

F. palustris and control.

(o) for decay treatment with

Note: Regression equations represent relationships between MLg and o for F. palustris

and control.
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ing partial compression strength at 5% deformation of sample thickness (o.s) for de-
cay treatment with F. palustris and control.

Note :

nificant at 1% level.
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