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Abstract

Composite material is widely used in many engineering applications especially in
aerospace and automobile. This is due to its property that offers high strength to weight ratio. In
addition, the property can be adjusted to resist impact from specific direction. Therefore,
composite is mainly used in frontal element of automotive. This research is aimed to study
the parameter and energy absorption capacity of reinforced composite material under impact.
The specimens are cylindrical and square-tapered tubes. They are made from Fiber Reinforced
Plastics (FRP) which composed of fiberglass and polyester resin. The specimens are formed by
hand lay-up. The square tube is 50 mm width, 100 mm length and 1.5, 2.0 and 2.5 mm thick. Their
incline angles are 5, 10 and 15 degree.

The cylindrical tubes are made from 3 layers of fiber glass mat. Each layer is placed in
different angle to provide 3 types of specimens. Specimen A is [(0/90)/(0/90)/(0/90)], specimen B
is [(45/-45)/(45/-45)/(45/-45)] and specimen C is [(45/-45)/(0/90)/(45/-45)]. They are fabricated
from E-glass/polyester with outer diameter of 50 mm, 2 mm thick and 100 mm long.

The study on tapered squared tubes revealed that there are 3 types of failure modes for
quasi-static loading. They are (1) brittle crack and expansion which is found in 1.5 mm thick
specimens, (2) brittle mode which is found in 2.0 mm thick specimens, (3) axial brittle through-
out which is found in 2.5 mm specimens. In case of impact loading, only axial brittle through-out
was found. Considering the energy absorption, both for quasi-static and impact loading, it was
found that specimens A5 (5 degree apex angle) is able to absorb highest impact energy. This is
due to the its small apex angle which allow the specimen to resist axial load more efficiency.

Considering the cylindrical tubes, it was found that there are 3 collapse modes. They
are (1) spray mode which is formed by the vertical fiber that can react to axial impact lode and
assisted by circumferential fiber, (2) spiral mode which is collapsed diagonally along with
the direction of fiber, and (3) brittle and expansion mode which is formed by the collapse of
vertical fiber while the diagonal fiber help supporting the whole column. In the view of energy
absorption, it was found that the cylinder with [(0/90)/(0/90)/(0/90)] angle can absorb highest
energy. This is because the vertical fiber can effectively resist the impact load while the horizontal

fiber supports them in hoop direction.
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