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Abstract

Composites have wide applications in aerospace vehicles and automobiles because of the
inherent flexibility in their design for improved material properties. Composite tubes in
particular, are potential candidates for their use as energy absorbing elements in
crashworthiness applications due to their high specific energy absorbing capacity and the
stroke efficiency. Their failure mechanism however is highly complicated and rather difficult to
analyze. This includes fracture in fibers, in the matrix and in the fiber-matrix interface in
tension, compression and shear. The purpose of this study is to investigate the energy
absorption characteristics of Gr/E(Graphite/Epoxy) tubes on static and impact tests. The
collapse characteristics and energy absorption of a variety of tubes have been examined.
Changes in the lay-up which increased the modulus increased the energy absorption of the
tubes. Based on the test results, the following remarks can be made: Among CA15, CA00 and
CA90 curves the CA90 tube exhibits the highest crush load throughout the whole crush
process, and max load increases as interlaminar number increase. Among all the tubes type
CC90 has the largest specific crushing stress of 52.60 kJ/kg which is much larger than other
tubes.
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Table 1 Material properties

Characteristics Fiber Resin Prepreg
Densit 1.75%10* | 1.24x10° CUL25NS
ensi
Y lke/m?) | [keg/m]
353 0.078

Tensile Strenth
[MPal [MPa]

230 3.96

Elastic Modul
astic Modulus [GPal (GPal

Elongation 1.5 [%] | 2.0 [%]
Resin Content 37 [%]
Curing Temp. 130C

Table 2 Definition of specimen number

c A 00
I C : Carbon/Epoxy
A [0 /%0 25k
B :[0 /0 2L
c [0 /80 /0 /50 Is
D :[0 /A0 1
— 00 : 0" outer
15 : 15° outer

90 : 90" outer
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Fig. 1 Shin-gang buckling testing machine
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Fig. 2 Impact testing setup for crushing

Displacement

Fig. 3 Typical crush load-displacement curves
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(b) Specific collapse stress

Fig. 4 Static collapse characteristics of the Gi/E specimen
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(b) Specific collapse stress

Fig. 5 Impact collapse characteristics of the Gi/E specimen

A & 4 0

P EAYGE ARARE BYetn, APAARSED Aol Hab 2 Sape

g ASaQch A THUS AFA - AARY 2usz SRFo|L F
aYeF AYAE, AFH AR AL R BGAR BoF 5.

L ZAWSE JAMATRE EQeT, F AAANA A4 L wpaleeg ASe

Pa £ TFRE AT JARY AYE4R TTAQAL. FaByR}
A5 AL M L BF AR Bob 5.

CAAA7E dBolAL, FoBAEH AFA, ATA AF AAGNZIGIR 4 F

ZIq71E) # E4As 2oF 5.



