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Internal Void Structure of Strandboard using X-ray
Computed Tomography*!

Sei Chang Oh**"
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ABSTRACT

Internal voids affecting the mechanical properties of wood composite were classified into two
catagories and characteristics of voids were examined according to density variation of
strandboard. The void distribution and content of strandboard according to board density were
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measured by X-ray computed tomography system and analized using image processing software.
Prior to investigation, the densities of strandboard were measured by densitometer and the results
were showed high correlation with conventional oven drying method. Based on the image
analysis conducted on captured images by X-ray tomography, low resolution can be used to
capture the macro-voids (between strand) but not the micro-voids (within strands). Intermediate
resolution can be used to capture both the macro and the micro-voids and high resolution can
be successfully used to capture the majority of the micro-voids. The content of macro-void was
measured and content of micro-void was computed by corresponding related equation. The
macro-void distribution can be successfully understood and void content can be correctly
estimated through the results.

Keywords: X-ray computed tomography, void distribution, macro-void, micro-voids, strandboard,
image processing
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Fig. 2. Experimental steps using X-ray computed tomography system.
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Table 1. Comparing the measured density by densitometer to conventional method

Sample LD. Density-A" (kg/m’) Density-B? (kg/m®) Density ratio”

43024 43498 099
43902 40575 108
S40 46939 41056 114
43498 43765 099

Avg 105
57182 58098 098
59214 62002 096
S60 54033 52924 102
67418 60348 119

Avg 104
78353 72532 108
83718 80873 103
S80 78502 78418 100
(69678 69968 096

Avg 103

1) density by densitometer, 2) density by conventional method, 3) Density-A/Density-B.
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Fig. 3. Correlation between measured density
by densitometer (Density-A) and con-
ventional method (Density-B).
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Fig. 4. Typical density variation along the length
of the samples.

TR BB ] o]F12 B FAFNA 2
E 245 WHolYo] FAad o v}

3.2. UFS=29l ofo|X|et 2%

NE e RN XrayE ZAI 953
o] A= Fig. 5ol Lhehdl o} e}, 7 eate) A%

=1 O
FHE gre A

2 FSo] 4EstA AEHAY. 53 oA &
o TP ojux FMAN JHFE(8 pix-

Fao] F50M % 2EJES} o



(a)

©

Fig. 5. Scanned images of strandboard in low resolution (a), intermediate solution (b), high reso-

lution (c).

Fig. 6. Scanned images of OSB according to density of the samples.
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Fig. 7. Void contents of strandboard from the X-ray scanned images ((a) S40, (b) S60, (c) S80).
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Table 2. Macro-void content and overall void content of the samples

Sample LD. Overall void volume (%) Macro-void content (%) Micro-void content (%)

6859 1598 5261
6822 1390 5432
S40 6633 1068 5565
6613 1045 5568

Avg 6732 Avg 1275 Avg 5457
59.04 1306 4598
5503 223 5280
S60 33.29 490 4839
5201 224 4977

Avg 5484 Avg 561 Avg 4924
4584 230 4354
4386 148 4238
S80 3930 095 3835
3440 195 3245

Avg4160 Avg 167 Avg 3921

Void content(%

400 410 430 440 530 580 GO0 620 700 730 780 810
Density(ka/cma)
Fig. 8. Void content according to densities of
the samples.
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