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We developed a new vibration technique and device that acquires internal information
within the living tree. This device could determine the second and third resonant peak
of the trunk. The sound velocity is known to be positively related with Young’ s modulus
and negatively with density, suggesting that it reflects the internal water condition
in the trunk. The measured velocity was high in winter and low in summer, suggesting that
the water content in the summer is higher than in the winter. The velocity was also high
before rain and low after rain, also suggesting that the velocity reflects the internal
water condition in the trunk. When the ratio of the frequency of third to that of second
was measured using a log without any defect, the ratio is almost 1.5 at every point, while
those of defected log with cavity or node were below or over 1.5. It demonstrates that
vibration technique evaluate the internal quality of the trunk such as water content and
detects.
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#£ 1  Sound velocity and elastic modulus from acrylic cylinder by using a RMD
A4

Excitation point: 1

Mode R Sl
2 3 f f5
Frequency 5981 9146 12041 14881
(H2)
Wavelength Lc/2 Lc /3 Lc/4 Lc/5
(m)

Sound velocity 1409 1436 1418 1402
(m)

Elastic modulus ~ 2.35 2.44 2.38 2.33
(Gpa)
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&2 seasonal changes in the second resonance frequency, f2, and sound velocity, v, at the second resonance
of trunk in white oak

Individual 26 SeE -07 10-Jan- (B 11+ Aug-()& 02-Dec-08 23-Jan-09 17+ SeE -09
f2 f2 f2 v2 f2 2

(Hz)(mlsec) (Hz)(mlsec) (Hz)(mlsec) (Hz) (m/sec ) (Hz)(m/sec) (Hz)(mlsi)_

1 3917 | 705 4046 763 3463 714 3528 744 3577 3071 | 737
2 3293 | 609 3462 | 684 2929 = 653 3190 778 3196 78) 2883 | 732
3 3522 | 652 3611 | 684 3133 | 622 3202 720 3292 | 741 2798 | 708
4 3664 | 724 3839 | 777 3281 696 3552 746 3542 | 753 3189 | 713
5 3641 | 737 3785 | 801 3420 787 3480 750 3551 | 776 3148 | 735
6 3446 | 732 3675 | 786 3168 = 686 3419 803 3084 | 729 3013 | 756
7 3271 | 736 3441 | 779 3034 695 3190 798 3196 | 799 2845 | 755
8 3522 | 792 3628 | 837 3179 770 326 774 3318 | 800 2801 | 752
9 3172 | 745 3409 | 806 2019 700 3105 807 3214 | 836 2954 | 768
10 2845 | 683 3099 | 779 2695 741 2803 779 2712 | 754 2389 | 718
1 3002 | 728 3143 | 762 2790 @ 677 2936 793 2946 | 7% 2511 | 709
12 2423 | 684 2622 | 74 2419 683 2429 757 2462 | 767 2157 | 716
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%4  Circumference, frequency and sound velocity at the two resonance frequencies
(f2 and f3) of raw wood in Maackia amurensis

Individual Circumference Resonance

f. f.
Average Average C.V. Average  Average C.V.
frequency sound frequency  sound
velocity velocity

(m) (Hz) (m/sec) (%) (Hz) (m/sec) (%)

Sound 1 0.300 3172 476 6 5060 506 11
2 0.350 3021 529 2 4721 551 2

3 0.390 2860 558 3 4548 591 4

4 0.395 2837 560 2 4453 586 8

5 0.460 2639 607 4 4059 622 1

6 0.565 2677 756 2 4162 784 1

Knot 1 0.180 6343 571 1 7473 448 9
2 0.220 5769 635 1 6938 509 8

3 0.255 4877 622 5 6129 521 14

4 0.280 4334 607 14 5418 506 15

5 0.380 3232 614 5 4901 621 16

6 0.480 3318 796 28 4460 714 25
Decay 1 0.350 2436 426 18 3816 445 15
2 0410 1709 350 22 2286 312 25

3 0.485 1578 383 20 2203 356 7

4 0.490 1656 406 25 2215 362 17

5 0.495 1923 476 15 2538 419 23

6 0.500 1975 494 26 2745 457 47
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