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Composite tubes may be subjected to impact loads during placement or operation. By determining the
impact properties of composite tubes and using them in the design process, the accuracy of the behavior
of these structures in the loading condition is guaranteed. In this study, the behavior of glass/epoxy
composite tubes under dynamic axial loading was experimentally investigated. Also, the effects of
parameters such as fiber density, fiber alignment angle, internal diameter of the tube and impact energy
on the amount of pipe damage were also studied. To prepare composite specimens, E-type glass fiber
was used with two different densities of 200 gr/m? and 400 gr/m?. The specimens were placed on a
drop weight machine of Tafresh University by a fixture, and the Impactor was released from the height
of 2 meters. The force -displacement diagrams for each test were extracted and compared with each
other. Also, a parameter called specific energy absorption was calculated for all samples in order to
compare the efficiency of the samples as energy absorber. The results of this study showed that
increasing the fiber density, number of layers and diameter of the tube increases the specific energy
absorption. It was also observed that with the increase of the axial dynamic impact energy, the
mechanical properties of the specimen will be changed and the specimen will be firmly established.
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Fig. 4 Mandrel diameter correction with machining
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Fig. 5 Fiber winding and sample manufacturing
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Fig.1 epoxy resin and F205 Hardener
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accelerometer

Fig. 9 Drop weight Device and accelerometer connected to it
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Fig. 10 Data logger and high speed camera -

Fig. 7 chamfering the samples with a grinding machine
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Table 1 Physical properties of the samples and impact tests settings
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Fig. 20 Different types of composite tubes destruction morphology
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Fig. 21 Failure mode of samples of test 1. a: moment of impact. B: end of impact. ¢ &d: shape of the sample after impact.
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Fig. 22 Failure mode of samples of test 2. a: moment of impact. B: end of impact. ¢ &d: shape of the sample after impact.
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Fig. 23 Failure mode of samples of test 3. a: moment of impact. B: end of impact. ¢ &d :shape of the sample after impact.
@,0 5l dw diges JSKb C &0 5,95 5 L 1D 95 alimd L 3 LiulesT sladiges St w23 Sl

b
Fig. 24 Failure mode of samples of test 4. a: moment of impact. B: end of impact. ¢ &d :shape of the sample after impact.
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Fig. 25 Failure mode of samples of test 5. a: moment of impact. B: end of impact. ¢ &d :shape of the sample after impact.
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Fig. 26 Failure mode of samples of test 6. a: moment of impact. B: end of impact. ¢ &d :shape of the sample after impact.
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Fig. 27 Failure mode of samples of test 6. a: moment of impact. B: end of impact. ¢ &d :shape of the sample after impact.
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