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Bamboo is one of the agricultural crops grown in various
continents of the world. Bamboo has 7-10 subfamilies of
genres and there are 1575 difference species ranging
from the type of wood to bamboo herb. It reported that
Malaysia has approximately 70 species of bamboo in
which 50% in Peninsular Malaysia, 30% in Sabah and
20% in Sarawak (Wong, 1989). The 10 available genera
of bamboo are Bambusa, Dinochloa, Yushania,
Chusquea, Gigantochloa, Phyllostachys, Dendrocalamus,
Racemobambos, Thyrsostachys and Schizostachyu
(Wong, 1989; Azmy and Abd. Razak, 1991). Bamboo is
easily accessible globally, 64% of bamboo plantation
originated from Southeast Asia, 33% grown in South
America, and the rest comes from Africa and Oceania
(Bonilla, et al. 2010). Fig. 1 display bamboo plantation in
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Malaysia.Bamboo known by different names in Asian
countries, “friend of people” (China), “wood of the
poor” (India), and “the brother” (Vietnam) (Waite,
2009; Farelly, 1984). FAO provided the data of bamboo
production at global level as shown in Fig. 2. Bamboo
mainly dominated in six Asian Countries viz. India, China,
Indonesia, Philippines, Myanmar, Vietnam (Lobovikovet
al., 2007). Asian Countries such as Malaysia unable to
explore it fully for design and development of engineer-
ing materials such as polymer composites. Utilization of
Bamboo as sustainable material for polymer composites
will improve socio-economic condition of farmer grow-
ing and harvesting bamboo. Bamboo considered one of
the potential natural fibres to be used in polymer com-
posite industry. Due to unique properties made it versa-
tile for the use in composite industry (Kitagawa et al.,
2005; Amada et al., 1997).

Fig. 1. Bamboo Plantation in Malaysia (http://bamboogardenmalaysia.blogspot.com/)
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Bamboo has elevated mechanical strength, low specific
weight ratio, high tensile strength and better modulus of
elasticity than other natural fibre (Sen and Reddy, 2011).
Beside that advantages bamboo uses are limited due to
bad torsion when it become mature and probability of
decomposition in biological attack. The chemical com-
position of bamboo fibre constitutes mainly cellulose,
hemicelluloses and lignin (Jawaid and Khalil, 2011).
These components are actually same high-glycans, and
make about 90% of total weight of bamboo fibre (Abdul
Khalil et al., 2012). Among the various lignocellulosic
fibers, bamboo has a high percentage of lignin (32%)
and its microfibrillar angle is relatively small (20-100)
(Liu et al., 2012). These factors lead to the extremely
high tensile strength, flexural strength, and rigidity of
the fibres polylamellate wall structure (Liu et al., 2012).
Based on its anatomical properties, ultra structure and
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Fig. 2. World percentage of bamboo from different continents
(Lobovikov et al., 2007)




plant fracture mechanism bamboo establishes itself as a superior natural fibre (Abdul Khalil et al., 2012). Now, it well
established that bamboo is a composite materials of cellulosic fibres having tensile resistance of about 700 MPa
(Sen and Reddy, 2011).

Bamboo Fibre based Composites and its Applications

Bamboo fibre is a natural plant fibers with many of the
advantages make attention of researchers to utilize it in
polymer composites manufacturing. During the last few
years, work has been done to replace synthetic fibers
with bamboo fibres composites. Basically, large sized
bamboo fibre like bamboo strips are manually aligned,
fixed and set in a mould prior to pouring in a fluidic
thermoset matrix (Liu et al., 2012). The composites are
post-cured under a specified load to prepare thermoset
composites. The matrices used most often are polyes-
ter, epoxy, and phenolic resin. Bamboo composites
developed by various researchers, combining fibres
with epoxy, polyester, and phenolic (Abdul Khalil et al.,
2012; Liu et al., 2012). Bamboo fibres filled thermoplas-
tic composites are also developed by using conventional
petroleum based products, i.e., polyethylene, polyvinyl
chloride, polypropylene, Polystyrene, and nylon. As
compared to bamboo fibres/thermosetting composites,

bamboo fiber powder has been used to melt mix or
co-extrude into thermoplastic composites (Liu et al.,
2012). Bamboo based composites used in housing,
furniture, packaging, transport etc. due to fast growing
and renewability (Fig. 3-4). Day to day life several
bamboo composites products available in the market.
Recently published work reported on utilization of
laminated bamboo lumber (LBL) in structural applica-
tions (Mahdavi et al., 2012). Its reported that bamboo
composites can be used as beam, frame, joints etc in
structural upgradation (Sen and Reddy, 2011). Bamboo
composites also apply in water sports for manufacturing
decks (Fig. 5). Recently bamboo based composites have
been used in making a prototype by Mitsubishi Japan.
Researcher underway to produce durable furniture,
bicycle, tricycles, and car bodies by using bamboo com-
posites.

Fig. 3. Garden furniture from bamboo fibre composites

Source: www.composite-deck.com/bamboo-plastic-composite.html, Accessed on April 18, 2013

Conclusions eee®eee o e«

Bamboo fibers has a relatively high strength, narrow microfibril angle, and low cost although it has the disadvantag-
es of high moisture sensitivity and variation in fibres properties can be used effectively as reinforcement in fabrica-
tion of bamboo fibre based composites. Utilization of bamboo fibre with polymeric materials helps to develop cost
effective and eco friendly bio composites which directly affect the socio-economic condition of farmers who are

cultivating bamboo.



Fig.4. Furniture application of bamboo fibre based composites Source:
www.ipirti.gov.in, www.bamboocomposites.com, Accessed on April 18, 2013.
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