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Investigation on drift wood quality using stress-wave
tomography techniques
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The purpose of this study was to evaluate defects in drift wood using a stress-wave tomography
technique. The mechanical properties of drift wood logs after detecting by tomography technique were
also investigated by destructive testing. Results indicated 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. There were well relationships between the mean stress-wave velocity values (V) and
hole areas, the R* values ranged from 0.94 to 0.98. Additionally, well relationships between the mean
stress-wave velocity values (Vi) and bending properties of drift wood logs were also demonstrated, the
R values was 0.91. Based on the results of these experiments, the stress-wave tomography technique
could provide incipient information of wood quality effectively. Further, application of longitudinal
stress-wave method and stress-wave tomography technigue to evaluate the different degrees and kinds

of defects in the central areas of drift wood logs was more effective and accurate than visual testing.

Keywords

Driftwood, stress-wave method, tomography technique



& = T E e h ?ij‘a’fi’%i BEEF LGS o Aot BHRE S B AR A B

FRORPEITEYATIETT RS R %Jﬁq%\'wﬁ‘fbﬂ'&i
%%‘é%ﬁ%%#&ﬁéﬁiﬁﬁﬁﬁ’iﬁﬁgéﬁﬁﬁi%%m&ﬁﬁ@ ¥ BN b (T
EFAF205 0 R P FF RN PG o b LR TR Y X TR PR L
Mo EER A AP AR SRFTHENRE F LR TN EE AR SRR RS
m g4 ‘,\1" cH Y H T &ﬂﬁg;:a‘_ T g i:‘.a\@g]iJ‘,\_&,\a AR fﬂf:}ii%&f%ﬂ}dv‘i'\
AR EA BRI R I R o g N A G BHARA N AR ATL A R A
B G R eEE AT E R PR o 2RI AMR I REE BT B @ S B FEL
ﬁ{%“%ii’a@%?#géﬁi"}fﬁj o PpARAR R B LR Ui BT A (S AR FE b

N

152 § o > BB ApE B 4 ogﬁgﬁﬁkkigmﬁﬂ’?%Qéiégmﬁﬁﬁﬁligm

)

7

BEE B R AR A B AR B R AR N R PR AR B s
PLFLEBA CHT R AHT BRI > FE R YIRS R A A A
T G ovkk W 1S RRPER o
£ BT iT & 2LElR 1 R B0 (Nondestructive testing, NDT ) &% B > B & 32 3piee B * &
FAMFEATHAS FanTE 2 TRl o dedgF R # Ha2 (Ultrasonic imaging) > 3 47k 2
%~ (Acoustic tomography ) - J& 4 i %74 8§ (Stress-wave-based tomography) - & "% %74 &%
2 (Computed tomography ) % - H ¢ » 4 & % 473 R 2 A # 8 i (Imaging
techniques) -~ ARt H s PR A > G HEH ~ M A2 Goaaf e 54 AR PEER MO
BRI fkyp Wangetal. (2004) 45 4 > AP i L BE - Ab LB 20 v ERG M
G AP EE ST - B AREMTEFESTHY RS RTEFR g 7 RRE
MEF A S S H RO B e o AR T R R - R F e
Bed eI Ty AL o v AR T RE BAtA o K 4o A (Accelerometer)
2 Wr R (4ot ) o BRAARA A F2 BhE R R BT EEALBERA AT
Pligd CELOEFE CHRTEE BRI E LR AHADBREERT (A B R[H
PR e BRIk AT ) 0 ipd T 0 L4y @4 (Propagation) U e fe @R £ F1 L AR oo
FARER I A AR EREFAE S w2 A R F A AT MR R
PO > RER  HBRERT G 4~ 5485 (Sandoz, 1994) - @ 4 e Rl Hjcd oA
i B R bt SRS ER R > TR E AT B g B ETG Rk s TS



3 Hp
2 4

BV IR T EMFT TR EL- IRV
41 FAKOPP ArborSonic 3D & % if &_r4 g =
efe & TR B BTR 2 i 2 2D 2 3D A RS AE T
A A g I B
gV F RVD j g 54

Y R R x;/}%%ﬂiﬁ

TEPRE
+ 9B A

| v twﬁ'rﬂﬁotwr/é]%
g R AR S

( Tomography ) Hpsp] ¥ )

1~ e akpla

W7 &% (3 p www.fakopp.com)

iR B A L

ERAMT 2
EREFEDSGRES ko 1
Ja BTG M ER R &
H4 At & %7 (Relative velocity drop, RVD) # rz5 ey & 7 & &
LA f R
A& (% 2)

Relative velocity change [%0]
(V- Ve Vet 100
Direction Intact hole diam. | hole diam.
D=35cm D=%cm

1-4 1.6 11.2 192
1-8 2.4 48 a0
1=5 0.9 1.2 2.7
2-5 2.1 9.6 185
2-6 1.4 2.4 3.0
2i- 9 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 4.8
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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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(b) Cross-section No. 18-100

(e) Cross-section No. 12-50

Bl 10 ~ i 4 k%7 B0k A+ %5 %P8 B (Wang et al., 2004)

2340 M BB R MG

i pF > A2 (Y=aX+b)

SRk Y X a b R F value
oA -6.91 1534.08 0.98 5707
A Vi HA -8.80 1476.53 0.95 2007
g -13.83  1475.70 0.94 1757
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E-rated Density DMOE MOE MOR

(kg/m°) (GPa) (GPa) (MPa)
E50 643(4.6) 6.4(5.2) 5.4(6.3) 40.7(10.8)
E70 652(3.8) 8.9(4.3) 7.5(3.6) 59.9(9.8)
E90 690(4.1) 10.7(6.8) 9.1(5.6) 72.6(10.4)
E110 692(6.8) 12.6(8.9) 10.5(5.8) 82.8(10.2)
E130 722(8.1) 14.5(9.2) 12.6(4.9) 91.6(9.8)
E150 792(3.2) 17.4(6.4) 15.0(4.6) 93.8(8.6)

The value in parentheses represent coefficient of variation
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