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Development of Compressive Molding Process of Wood by
High-pressure Steam and Mechanism of Permanent Fixation for
Transformed Shape

Mitsuhiko Tanahashi, Ken-ichi Kyomori, Mikiji Shigematsu and Siaw Onwona-
Agyeman

Dept. Bioprocessing, Faculty of Agriculture, Gifu University
Yanagido 1-1, Gifu, 501-1193, Japan

Summary

The compressive-molding process of wood by high-pressure and high-temperature
steam-treatment was developed in our laboratory a couple of years ago. The system
comprises the following three steps: softening of the row wood with steaming at 120°C,
compressing to transform the wood and fixation of the compressed shape with steaming
at 180°C continuously in the same apparatus. By this process, physical properties of
softwoods were improved to hardwood-like materials and extremely large
transformations of wood were easily achieved. The transformed shape was permanently
fixed by high-pressure steam-treatment. For these reasons, the compressive-molding
method is a useful process for the improvement of softwood. The compressed wood
possessed many useful characteristics such as higher Young’s modulus, higher surface
hardness, deeper color for furniture, finer grain pattern and easier transformation of
wood to various shapes. Thus we attempted to apply this flexibility of transformation for
the preparation of compiled-wood from small wasted logs.

We developed some new techniques for compiling small logs and branches by
compressive moulding process under high-pressure steam with some adhesives, which
we named ‘aggregated-wood’, and without any adhesives, ‘assembled-wood’. The
assembled-woods were made from only native materials without any chemicals as
adhesives.

With this method, a large laminated lumber was constructed from small logs or squares
grooved with new types of finger joints, hereby referred to as ‘Side-finger joints’. The
first type was compression parallel to the joint plane, and the other was compression
perpendicular to the joint plane. As an improvement of these side-finger joints, we
developed some new finger-shape joints, named ‘cogged-joints’, ‘serrated-joints’ and
‘hocked-joints’. These forms of coupling joints ensured better results than normal finger
joints for the compression perpendicular to the joint plane. The hooked-joint did not fit
initially, but a very firm fitting occurred after the softening and the compressing process.
Also, the use of steam is enough to ensure a very solid bond for LVL prepared from

veneers with the same fiber orientation without adhesives. Even under this orientation of
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veneer, it is possible for 3-dimesionally processed items like trays to be physically
bonded strongly. Furthermore branch-boards were made from branches pruned down
from roadside trees.

These binding forces were mainly through physical adhesion caused by a permanent
fixation of transformed shape. The mechanism of fixation is mainly the structural
changes of cellulose crystals, namely, recrystallization following partial degradation of
warped and strained amorphous domain and transformation of cellulose crystalline form
by high-temperature steam.
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