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Investigation on strength grading and utilization
flowing of drift wood in different area of Taiwan
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The purpose of this study was to evaluate defects in drift wood using a stress-wave tomography
technique. The selected properties of drift wood lumber after grading were also investigated by
nondestructive testing (NDT). In addition, to simulate different degrees and kinds of defects, a hole was
chiseled in the central areas of trunk cross-sections and then the stress-wave velocities were measured
in multiple directions and analyzed using two-dimensional image tomography equipment. Results
revealed that longitudinal stress-wave velocity of drift wood lumbers ranged from 1871-3727 m/s, and
the average velocity for all lumbers was 2807 m/s. Additionally, the highest coefficient of correlation
was found between the residual disc diameter ratio and the stress-wave velocity, the ratio of
stress-wave velocity along path C and D decreased with increased in the ratio of the hole-to-disc area.
Results also showed that differences in the mapped colors and stress-wave velocities between the hole
area and its surrounding area were obvious, and when the ratio of the hole area to the cross sectional
area exceeded 3%, the hole was detectable by stress-wave tomography. Therefore, the location and size
of the hole in the tree trunk cross-section could be detected by this kind of tomography technique.
Moreover, the hardness and compression values of specimens had positive relationship with scale
velocity, the correlation coefficients (r) was 0.92 for hardness and 0.80 for compression value,
respectively. Based on the results of these experiment, we indicate that the stress-wave tomography
technique provide incipient information of wood quality. Furthermore, it could be used for standing

tree risk assessment or wood structure defect evaluation.
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Relative velocity change [%0]
(V- Ve Vo 100
Direction Intact hole diam. | hole diam.
D=3cm D=%cm
1-4 16 112 192
1-3 2.4 43 50
1-5 0.9 1.2 2.7
2-5 2.1 056 185
2-6 1.4 2.4 3.0
2-4 0.5 4.7 4.6
3-5 0.2 2.2 2.2
3-6 0.4 103 169
4.6 1.7 3.1 48
2~ FRISREA A WRT R A (4 F www.fakopp.com )
Setup
Number of test points 4 5 6 7 8
Number of measurements 6 5 9 4 20
Number of reference velocities 2 1 2 2 3
Minimum detectable defect 8% 6% 3% 4% 1%
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Wang etal. (2009) 7= = # 3 12 Jig 4 L 2D %74 Hibv ik B 2 8 ¢ #H(Black cherry tree, Prunus
serotina) s R4 2 N Bl %k En (B 11)
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(b) Cross-section No. 18-100

(e) Cross-section No. 12-50

B 11~ B4 k%o B A %75 BB (Wangetal., 2004)
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REGEBRREER S AR AR - 2 B BB A Ak (B 12) 0 Rk
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Tree no. i Tomogram
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Tree no. Longitudinal Velocity Tomogram
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