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Experimental Investigation of the Effect of Different Parameters on the
Behavior of Glass / Epoxy Composite Tubes under quasi-Static axial Loading

Omid Najafzade Asl, Mohammad Hosein Pol”, Nabi Rezaei Golshan
Department of Mechanical Engineering, Tafresh University, Tafresh, Iran.
*P.0.B. 14115-143 Tafresh, Iran, m_h_pol@tafreshu.ac.ir
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Keywords Abstract

Composite tubes Composite tubes may be subjected to quasi-static loads during placement or operation. By determining the impact
Guasi-static loading properties of composite tubes and using them in the design process, the accuracy of the behavior of these
Specific absorbed energy structures in a quasi-static loading condition is guaranteed. In the present study, the effect of changing parameters
Glass/epoxy such as pipe diameter, fiber density, fiber alignment angle and the addition of foam on the behavior of glass/epoxy

composite tubes under axial loading has been investigated. The force-displacement diagram was extracted for all
experiments and compared with other experiments. Also, the specific energy absorption in each experiment was
calculated for all samples. The results of this study showed that the change of parameters mentioned on the energy
absorption of composite tubes is effective. As the sample's internal diameter and the density of the fibers used to
make the sample increases, the specific absorbed energy also increases. Also, the results showed that with
increasing foam density up to 1400 Kg/m®, the sample resistance was increased against the loading and the
specific energy absorption was increased. From the present study, it was also clear that for samples with fiber
density of 400 g/m? and angle of alignment [+45], the clustering mode was folding with a special pattern, similar
to the destruction of metal samples reported by other researchers.
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Table 1 Specifications of the fibers used in the manufacture of the
samples
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Fig. 1 Cardboard Mandrel for composite tube
SelS Ayl cEle Cuz alsie Jpame ) S5

Fig. 2 machining of surface of mandrel for sizing ]
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Fig. 3 A: tube rotor device B: Low speed 12Kw motor
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Fig. 6 A: Tension device B: Sample between two jaws
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Fig. 7 force-displacement schematic of test quasi static
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Fig. 5 chamfering with 45 degree angle at the end of samples
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Table 2 Specimen specs and settings for each experiment
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Fig. 17 Column graph of energy absorption and specific energy absorption for quasi-static tests
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Fig. 18 failure in quasi-static test A: Deflection of the matrix in the axial direction B: Cutting of fibers & composite separation. C: bending in and out

Fig. 19 Specimen failure with fiber density of 200 g / m2 with angle of alignment [+ 45]. A: Crack along the fibers at the onset of failure. B: The
separation of composite pieces. C: Unbalanced crushing and sample crushing. D: Chopped sample after loading
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Fig. 20 Specimen failure with fiber density of 400 g/m2 and angle of alignment [+ 45]. A: Sample before loading. B: Crack in the direction of the
fibers. C: Breaking the fibers at 45 degrees and 0 degrees. D: Modal failure pattern with specific pattern. E, and F: Extension of the sample length

after loading.
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