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Abstract
Nowaday, the structure of vehicles is made from various materials such as steel or aluminium. As a results

of using steel or aluminium, the structure of vehicle is too heavy and has corrosion problem.



So, it is important for the researcher to find new material that is more appropriate for manufacturing
vehicle structure. Composite Material is alternative material that is widely used for vehicle structure.
Regarding to the properties of energy absorption of composite material that absorb higher energy and
can be enstrengthen, so it improve reduce impact performance. Moreover, it can absorb higher energy
compare to the structure mass. This research is purposed to study crashworthiness behavior of
fiberglass tube subjected to quasi static load and dynamic axial compression. The specimen is made of
fiberglass that lay-up in different angles in shape of E-glass/polyester. There are 3 cross angles of
fiberglasses, including of 0/90, 45/-45 and 0/90/45. The tube has 52 mm outside diameter, 3 mm wall
thickness, and 100 mm length. Quasi-Static Load test was done by ESH Universal Testing Machine and
10 mm/min crushing speed. Dynamic Load test was done by Vertical Impact Testing Machine, the impact
speed was 6.8 m/s. The result show that in case of quasi-static load, the specimen with 45/-45 cross
angle provides highest specific energy absorption. In case of dynamic Load, the specimen with 0/9 0
cross angle gives highest specific energy absorption. In addition, the collapse mode and response of
specimens are also discussed in the paper.

Keywords: Composite Material, impact, Collapse, Energy absorption
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Abstract

Composite Material is alternative material that is widely used for vehicle structure. This is due to the
properties of energy absorption of composite material that absorb higher energy and can be strengthen. This research
is purposed to study crashworthiness behavior of fiberglass tube subjected Impact axial compression. The specimen
is made of fiberglass and hand lay-up in different angles in shape of 3 cross angles of fiberglasses, including [0/90]3,
[+45/-45]3 and [+45/-45]/[0/90]/[+45/-45]. The tube has 50 mm outside diameter, 2 mm wall thickness and 100 mm
length. Impact test was done by Vertical Impact Testing Machine with the impact speed was 7 m/s. The result shown
that the specimen with [90/0]3 cross angle gives highest specific energy absorption. In addition, the collapse mode
and response of specimens to impact are also discussed in the paper.

Keywords: Composite Material, impact, Collapse, Energy absorption
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The Study of Crashworthiness Behavior of Fiberglass Tube Subjected Axial Load
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Abstract

This research is purposed to study crashworthiness behavior of fiberglass tube subjected axial compression. The
specimens are made of fiberglass and hand lay-up in different ply angles which are; specimen A ply angle is
[(0/90)/(0/90)/(0/90)] specimen B ply angle is [(45/-45)/(45/-45)/(45/-45)] and specimen C ply angle is
[(45/-45)/(0/90)/(45/-45)]. The tube has 50 mm outside diameter, 2 mm wall thickness and 100 mm length. Quasi-
static test is done by ESH Universal Testing Machine with 10 mm/min of crushing speed. Impact test is done by
Vertical Impact Testing Machine with the impact speed of 7 m/s. The result showed that specimen A gives highest
specific energy absorption due to the vertical fiber orientation. In addition, the collapse mode and response of

specimens to impact are also discussed in the paper.
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