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ABSTRACT

The density-property relationships for five selected physical and mechanical properties
were derived from small clear specimens of thermally modified beech, ash and spruce
and compared with untreated controls. The relationships were analysed based on
changes in relative property level and variability as well as on the density-property
correlation. For thermally modified timber (TMT) with small to moderate property
changes, density-property relationships similar to solid wood were observed. For TMT
with major property changes, relationships are usually less specific and have to be
established by tests.

INTRODUCTION

For appropriate and successful applications of TMT a detailed knowledge on its distinct
properties is essential. Prior research has shown that a thermal modification will lead to
structural and chemical changes in the wood constituents, which may significantly alter
the material properties (Hill 2006). For most thermal modification processes
improvements in dimensional stability and durability are reported, while strength
properties generally decrease. The extent of the property changes will vary depending
on the type of process and its specific conditions as well as on the wood species.

However, the induced changes will not only concern the absolute property values, but
may also affect the relationships between the different material properties as known
from untreated solid wood. These relationships are an important basis in wood science
and are frequently used to estimate unknown properties (e.g. in grading procedures).
Moreover, they are an indispensable part of a comprehensive characterisation of
material behaviour and may be a sensitive measure for suspected changes.

Of particular importance in this context is the dependence of numerous technological
properties on the wood density. With solid wood, density is frequently the single most
important indicator for numerous physical and mechanical properties (Forest Products
Laboratory 1999, Kollmann and Cété 1968). For many practical applications it is
important to know if these density-property relationships are also valid for TMT. This

question is the particular focus-of the present paper.
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- EXPERIMENTAL

The presented analysis is based on pooled data collected in a series of experiments to
assess the physical and mechanical properties of thermally modified hardwoods. A
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