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Studies on the Dynamic Elasticity of Wood

Part I. The Measuring Apparatus and the Measuring
Methods of Vibration of Wood

Yoshio NAKAvaMa
(Laboratory of Forest Products, Faculty of Agriculture)
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Fig. 4 Sketch showing the decay of vibration
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1) 235 mmXx 200 mmx 0. 1~1.2 mm
2) 260 mmx98 mmX 3 mm

3) 1000 mmX 150 mmX 10 mm
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Fig. 5 Relationship between thickness of beam and resonant frequency.
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Fig. 6 Relationship between dynamic' Young’s modulus and I/h (1) ;
resonant frequency and /A (II).
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Fig. 7 Relationship between dynamic Young’s modulus and /A (D) ;
resonant frequency and I/h (II).

3. BEBomBY v 7E
WY v 7, 30 IR BERICES L S ZTRTFO S B, Wi A b REIEHLEL F
THEBENC DN CTHRER UK R AR Table. | D&EBVTH S, ’
4., KREHMM LY v IE
REAKIZE 3T 235 mmX 20 mmX 6 mm DOFEEE L, WM EKEREMEDETHEE 0,
15°, 30°, 45°, 60°0 5 BRricsrd, #hehn SHORBE (Ewm, KEOEMNLILSD) %
14& L, =0 EEEAE Ry I #RIE Fig. 8 IKRT, ‘
WY v VB ARBEEMABARELBRC LN TELLBDT 5,
5. ®1ETIT2AT 7 DEEL
SR T OB FE I ERRNICIT vi=vy=vg="" =v, L1 BH, KEMCHBNTIT,

Uy==Ug==Ugmi=eeveee =v, -7,



KM OWIFIHAICH T EPE 1) (el - HAD " 173

Table. 1| DYNAMIC YOUNG’S' MODULNS of SPECIES

DIMENSION RESONANT | DYNAMIC YOUNG’S
SPECIES em  em  cm|No. SR EGFICI FREQUENCY | MODULUS
I « Ak b (c/s) E,x 10% dyn/cnf
1 o027 1500 11.95
Cryptomeria 21 0.28 1590 13.92
o 2.5 - 1.9 - 19 | 3| 0.28 1550 13.22
Japonica 4] 0.2 1550 © 12,28
5| 0.3 |- 1300 11.37
1] o041 1550 19.37
N 21 0.40 1610 22.71
Abies firma 2.5 - 1.9 - 1.9 |3 0.40 1680 23. 43
4] 0.38 1680 ©2L.09
51 0.36 1720 19. 94
1 0. 48 1600 22.55
Tsuga 2.5 - 1.9 - 1.9 2 0. 50 1480 . 22.54
Sieboldii : 31 0.48 1600 22.55
4] o0.48 1600 22. 55
1] 0.8 1530 38. 60
21 0.76 1580 37. 61
Betula grossa | 23.5 - 1.9 - 1.9 | 3| 0.75 1600 38. 39
4 0.75 1610 38. 33
L 51 0.76 1500 32. 63
1] 057 1200 16.99
Zelkowa 21 0.56 1200 16. 59
235 - 1.9 - 1.9 | 3] 057 1170 16.29
serrata 4 0.57 1200 16. 99
51 059 1310 19.27
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Photo. 1 Damped oscillation of Abies.

-

Photo. 2 Damped oscillation of plastic.

Table 2 Variance of damping ratio of Abies and platic.

. DIMENSION RESONANT VARIANCE
TEST PIECE cm cm cm No. FREQUENCY
L - b - h (c/s) o2
1 440 0. 0035
2 440 0. 0050
3 440 0.0014
. i
. . . 5 .

Ables firma 26.0 9.8 0.3 6 440 0. 0025
7 440 0. 0024
8 440 0. 0022
9 440 0. 0020
10 440 0. 0021
1 340 0. 0007
2 340 0. 0003
3 340 0. 0005
5 40 001

. . 00

Plastic 260 - 9.8 - 0.3 § 340 0. 0004
7 340 0.0013
8 340 0. 0005
9 340 0. 0005
10 340 0.0011
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Table 3 Amplitude of Spring wood and Summer wood.

No. '
\Z;EE:\\\\\ vl s e s e 7] 89|10

——— |
Spring wood (cm) 220 2.4 22| 2.3} 2.2, 28| 33| L7| 20| 2.5
Summer wood (cm) 30| 2.7 271 30 34| 40 401 2.9] 27| 3.1
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1. The authors manufactured the measuring apparatus of wood for trial as shown in
Fig. 2 and Fig. 3; the former was for the measuring of free-free beam, and the latter
was for the measuring of cantilever beam by the transveres vibration method.

2. The relationship between the dynamic young’s modulus of wooden beams and factors
of physical properties of wood was measured by using the measuring apparatus of free-
free beam, and the results are shown in Fig. 6 ~ Fig. 8 and Table 1.

3. The value of the variance of logarthmic damping ratio of Abies was greater than that
of plastics.

4. Compared the value of the amplitude of summer wood with that of spring wood in the
same beam of Cryptomeria by using the measuring apparatus of Cantilever beam, the

former was over 1.3 times as higher as the latter.
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