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This thesis deals with the effects of surface modification, water absorption and
fabricated conditions on mechanical properties of bamboo fiber reinforced composites.
The tensile properties and interfacial shear stress of bamboo fiber bundle according to
extracting methods was presented. The diameter, tensile strength and modulus of
bamboo fiber bundles were decreased by all the processes compared to untreated
bamboo fibers because of fiber damages caused by chemical and physical reactions
during treatment. The interfacial shear stress for chemical treated fibers was higher
because of a more efficient removal of lignin and hemicellulose in bamboo fiber
bundles. The interfacial shear stress of bamboo fiber bundles tends to increase with
decrease of contact angle.

The surface modification of the bamboo fiber composites with alkali and silane
coupling agent was studied. The surface treatment was carried out several
concentrations in order to find the suitable concentration of chemical treatment.
Bamboo fiber can be effectively modified by chemical treatments. Alkali and silane
coupling agent bring about an active surface by some reactive groups, and provide the
fibers with higher property through removal of lignin and hemicellulose. The
alkali/silane treated bamboo fiber reinforced composites exhibit superior mechanical
properties when compared to other surface modified fiber reinforced composites.

The influence of aged condition, wetting and drying cycles on the mechanical
properties of surface modified bamboo fiber reinforced composites was estimated. The
water absorption characteristics of bamboo fiber composites were studied with cycled
and aged conditions. The untreated fiber composites absorbed water very rapidly
reaching the saturation point was observed, where no more water was absorbed and the
content of water in the composites remained the same. The increasing moisture
absorption is caused by the higher hydrophilic nature of the bamboo fiber compare to
the matrix and the greater interfacial area among other factors. The amount of water
absorption in ultrasonic treated specimen was decreased by more effectively activation
of hydroxyl group. Mercerization treatment prior to silane treatment is an effective



mean of advocating better property retention to composites exposed to moisture. The
value of the water diffusion coefficient was increased as cycling process increased from
1% to 5™ cyclic stage. The decrease of tensile properties was higher in untreated fiber
composites expectedly, surface modified fiber composites showed the less decrease of
tensile properties in cycled and aged conditions.

The effect of NaOH concentration on fiber diameter and IFSS of bamboo
fiber-vinylester composites was studied. The influence of fiber volume fraction,
orientation and fiber aspect ratio on mechanical properties was evaluated. The fiber
diameter was decreased with increase of concentration with NaOH solution due to
removing of lignin and hemicelluloses from the surface of the fiber. The reduction of
fiber diameter is accelerated in higher concentration of alkali solution. The interfacial
shear strength was increased according to the increasing of NaOH concentration due to
the removing of lignin and hemicellulose, which lead to the increase of hydrogen
bonding in the network structure of the fiber and surface roughness. The interfacial
shear strength of the fiber with the matrix decreased drastically after 5% alkali
concentration. The tensile strength of the composites was increased according to the
increase of volume fraction due to more efficient stress transfer as the applied load. The
tensile fracture surface of the longitudinally oriented composites was higher than that of
the randomly oriented composites due to the longitudinally alignment of fiber in the
direction of applied force.
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