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Abstract

Properties of bio-composite product from Acacia strand and coconut veneer were ascertained. The effects of strand size and
layer arrangement were determined. Different strand sizes (10 mm, 15 mm and 20 mm) were used to create different
combinations of layer arrangement; strand-veneer-strand (SVS) and veneer-strand-veneer (VSV). Comply, a bio-composite
product, was assessed for the mechanical properties (bending and intemal bonding) and physical properties (thickness
swelling and water absorption) in accordance with the European Standard. The value oi modulus of rupture (MaR) and
modulus of elasticity (MOE) were found to be not significant when comparing SVS (10 mm ill1d 15 mm) with 100% strand,
Meanwhile, it was found that SVS (10 mm) 3nd 100% strand had the highest value of internal bond and thickness swelling
(TS). Both layer anangements were then being compared with plywood made by coconut veneer. The result showed that
plywood had the highest value of MaR (51.54 MPa) and IB (0.66 MPa), VSV had the highest value of MOE (8037.79 MPa).
For physical property the plywood had the best value of TS (12.19%).
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1. INTRODUCTION

Over the past decade, the demand for wood composite
which is nonnally used as bUilding material has
continuously increased. Moreover, the quantity and
quality of wood resources, from the forest as a raw
material for this application have been decreasing. Thus,
the search for alternative or substitute materials has been
focused (Malan it et aI., 2010). In Malaysia, composite
plywood (comply) is a new wood composite panels.
Subsequently, less infonnation can be found on tropical
species which include the lack of studies on Acacia
(Acacia mangium) wood species and coconut palm
(Cocos nucifera) conducted. Other than using Acacia
strand as raw material for this research, coconut veneer
had also been used. Soth malerials were combined
together to produce a Bio-composite product or
commonly known as composite plywood (comply).

2. LITERATURE REVIEW

2.1 Acacia mangium

Acacia (Acacia mangium) belongs to the Family
Leguminoseae and Sub-Family Mimosoideae. It is
generally known as Mangium, Srown Salwood, Slack
Wallie, Hickory Wattle and Sabah Salwood (Chuan and
Tangau, 1991). Acacia is one of the most popular fast
growing tree species with high bond strength as well as
good mechanical properties (Hoong et aI., 2009). Acacia
mangium is a medium-quality wood of light density and
belongs to diffuse porous species. In less than 10 years,
a stand average tree diameter can reach more than 20
cm and a height of 25 m (Cienciala et aI., 2000).

2.2 Coconut Palm (Cocos nucifera)

Coconut (Cocos nucifera) belongs \0 the family of the
Arecaceae (Palmae), and the subfamily Cocoideae.
There are primarily two distinct groups of coconut i.e. tall
and the dwarf. The tall varieties grow slow and they bear
fruits 6 to 10 years after planting. Its oil, fiber and copra
(dried kernel from which oil is extracted) are of good
quality. This type is comparatively hardy, and it can reach
to a matured age of 80 to 120 years. In contrast, the
dwarf varieties are fast growing and bear early i.e. takes 4
to 5 years. The nuts are yellow, orange, green and red
colored. These varieties are less hardy and they require
favorable climatic conditions and soil type for beller yield
(Deb Mandai and Mandai, 2011).

Coconut trunk produces lumber which is utilized as raw
material for fumiture, building construction, and other
wood-based products (Okai et aI., 2004). The coconut
(Cocos nucifera) is an important fruit tree in the world. It
provides food for millions of people, especially in the
tropical and subtropical regions. It is often called the "tree
of life" because it has many uses (Deb Mandai and
Mandal,2011).

2.3 Oriented Strand Board (OSB)

Oriented strand board (aSS) industry uses various wood
species without specific requirements regarding diameter
or straightness of the logs. Moreover, a material from
short rotation forests had been used by many ass plants
around the world. This denotes an advantage compared
to plywood which requires large diameter logs obtained
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