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Fig. 1 (Color online) Samples of (a) untreated, (b) carbonized,
and (c) decayed Japanese cedar (Cryptomeria japonica).
The carbonized sample (1b) consists of (i) carbonized layer,
(ii) pyrolytically decomposed layer, and (iii) undecomposed
layer.
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Fig. 2 Schematic of experimental set-up.
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Fig. 4 The CT image of the carbonized sample. Micro cracks across
the late wood are observed.

Fig. 3 (Color online) 3D reconstructed images of the measured Japanese cedars (Fig. 1(a—c)). Dark color parts are ob-
served in (b) carbonized, and (c) decayed samples, which are not shown in (a) untreated sample, indicating the

decrease of density.
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Fig. 5 (Color online) Density distributions of (a) untreated and
(b) decayed sample with contour maps and line profiles.
Outer ring in the decayed sample is protective film of the
sample.
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Fig. 6 (Color online) The 3D reconstructed image of termite
damaged western hemlock which size is 105 mm times 105
mm, as the example of large size CT observation.
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Synchrotron X-ray CT measurement of wood

Yumiko TAKAHASHI Institute of Materials Structure Science, High Energy Accelerator Research
Organization, 1-1 Oho, Tsukuba, Ibaraki 305-0801, Japan

Keiichi HIRANO Institute of Materials Structure Science, High Energy Accelerator Research
Organization, 1-1 Oho, Tsukuba, Ibaraki 305-0801, Japan
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2646, Japan

Kenji OGURA Sumitomo Forestry Co., Ltd. No. 3-2, Midorigahara, Tsukuba, lbaraki 300-
2646, Japan

Abstract In order to visualize the cross-sectional deficit inside the wood caused by carbonization, decay,
and termite damage, synchrotron X-ray computed tomography (CT) was applied to the wood
piece. By analyzing the three-dimensional reconstruction data, the difference in the density of ear-
ly wood (bright color part) and late wood (dark color part) of annual rings were observed and the
density loss caused by decay was detected quantitatively.

The CT method for the large-scale samples which are not suitable for synchrotron radiation CT
was settled by the division measurement and synthesis processing. The CT image of a timber of
105 mm X 105 mm was obtained successfully by this method.
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