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ABSTRACT

Dynamic modulus of Elasticity (MOE) is one of the widely used characteristics for
the evaluation of wood strength. MOE of five selected tropical species, which were
Acacia mangium, Lithocarous sp., Cotylelobium melanoxylon, Paraserianthes
falcataria and Elmerrillia mollis were studied using the free-free flexural vibration
method, which is one of the NDTs. The decrease or increase of MOLE indicated that
NDT is possible to be used to detect the deterioration of wood caused by the natural
surroundings. The result had also shown that NDT was to be used successfully to
trace the changes of MOE. The relationship between MOE and the temperature,
rainfall and humidity were studied and MOE was found not significantly correlated

with the temperature, humidity and rainfall.
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CHAPTER 1

INTRODUCTION

1.1 Wood

Concise Encyclopedia of Wood defined wood as the hard, fibrous tissue that
comprises the major part of stems, branches and roots of tree, belonging to the plant
groups known as the gymnosperms and dicotyledonous angiosperms. Wood is the
most fascinating material and renewable resource because of its complex structure

and its wide application on earth (Bucur, 1995).

According to Wood Handbook (1987), the compositions of dry wood are
cellulose (approximately 50%), lignin (23 — 33% for softwoods, and 16 — 25% for
hardwoods), hemicelluloses (5 — 30%) and minor amounts of extraneous materials (5
— 10%). The major constituent which is cellulose i1s a high molecular weight linear
polymer consisting of chains of bonded glucose monomers. The cellulose molecules
are arranged into ordered strands called fibrils during the growth of the tree. The
larger structural elements are formed by the organized fibrils comprising the cell wall
of the wood fibers. Wood fibers can be used to form paper, synthetic textiles, films,

lacquers and explosives. It has a great commercial value.

Lignin occurs in the wood throughout the cell wall and it is concentrated
throughout, towards the outside of the cells and between the cells. It is a three
dimensional phenyl-propane polymer. The structure and distribution of the lignin in

wood are still not fully understood. To remove the lignin from the wood on a
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