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Development of quality evaluation system of impregnated wood using millimater
wave and confocus X-ray
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Distribution of Cu component in the cross section of pine wood impregnated
by preservative was evaluated non-destructively by confocus X-ray fluorescence device. The influence
of the anatomical features of wood on the intensity was also clarified. For example, Cu intensity
in the late wood of higher specific density was smaller the one in the early wood of lower density.
In this study, Cu profile up to the depth of 100 micro-meter was obtained. The feasibility of the
method to evaluate of atomic components from surface to surface region was clarified.The influence
of wood moisture content on the X-ray measurement was also investigated. In the system developing,
an idea of compensation of X-ray measurement using simultaneous evaluation of moisture content by

FMCW radar was employed. The radar device operated in the frequency region from microwave to
millimeter wave, 10 to 20 GHz gave the profile of the reflection intensity due to the moisture
content in the direction of depth.
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Distribution of Cu component in the cross section of pine wood impregnated by preservative was eval uated
by X-ray fluorescence microscope. Same specimen was tested by confocus X-ray fluorescence device and
the profile of Cu intensity in the direction of depth was evaluated non-destructively. The results of the
former experiment showed the intensity of Cu near the specimen surface and the influence of the anatomical
features of wood on the intensity. For example, Cu intensity in the late wood of higher specific density was
smaller the one in the early wood of lower density. The results of the latter non-destructive experiment
showed the Cu profilein the direction of depth agreed to the results from the former destructive method. In
this study, Cu profile up to the depth of 100 micro-meter was obtained. The feasibility of the method to
evaluate of atomic components from surface to surface region was clarified.

The influence of wood moisture content on the X-ray measurement was also investigated. The resolution
and the sensitivity of the measurement decreased in accordance with the increase of the moisture content.
It was also clarified that this change can be compensated by applying suitable calibration curve. In the
system developing, an idea of compensation using simultaneous evaluation of moisture content by FMCW
radar technique in the frequency region from microwave to millimeter wave was employed. The results of
the experiments using FMCW radar device of 10 to 20 GHz gave the profile of the reflection intensity due
to the moisture content in the direction of depth. The influence of the wood specific density, anatomical
feature and the barrier layer of air or alias materialswas also clarified. This study clarified the feasibility of
the novel method for quality control of heterogenous natural-originated wood.
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