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Fractography of old wood

Kosei ANDO, Azusa TAKITA, Yoshihiko HIRASHIMA, Yasutoshi SASAKI

In making a green sustainable society a reality, it is quite impor-
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tant to establish the reuse system of wood. However, in spite of
the fact that wood has the potential of being an eco-material, we
cannot really say that wood is used effectively today. The main rea-
son for this is that the strength characteristics of old wood remain
unclear in many respects. )
This study examined the fracture mechanism, which seems to
be peculiar to old wood, by observing the fracture surfaces of the
old and new woods. The species of wood used in this study was
Japanese zelkova. The old wood had been used as a beam in a
building for 255 years. The main results obtained were as follows:
1. We proposed the new index, that is, the degree of ductile frac-
ture (DDF), which represented the ratio of the ductile fracture to
the whole fracture surface.
. 2. In the case of tensile fracture, the positive correlation was ob-
served between DDF and strength or Young’s modulus in the new

wood. On the other hand, such a correlation was not observed in
the old wood. We supposed that the extension and connection of
micro cracks in the old wood, which were considered to be not re-
lated to the strength of material, mainly affected the fractographi-
cal features of fracture surface.

3. In the case of static bending fracture, there were not differences
between the new wood and the old wood in relation to DDF.

4. In the case of impact bending fracture, the positive correlations
were observed between DDF and absorbed energy in impact bend-
ing for both new and old woods. Non-relation between DDF' and
width of annual ring in the old wood was supposed to be due to the
reduction of mechanical function of the outside zone of pore zone.

Keywords: old wood, reuse, fractography, ductile fracture, brittle
fracture
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