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Experimental investigation of the influence of adding Carbon nanotubes on
Mode | interlaminar fracture toughness of laminated composites
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this research, the influence of adding carbon nanotubes on the tensile and the mode | interlaminar
Received 13 January 2016 fracture of glass-fiber-epoxy laminated composite has been experimentally studied. For this purpose, the

Accepted 04 February 2016

‘Available Online 02 March 2016 hybrid glass-fiber-epoxy-nanotube laminated composites which have 18 fiber-glass plain-weave layers

were manufactured by hand lay-up method. The epoxy resin system is made of Epon828 resin with
Keywords: Epikure F205 as the curing agent. The multi-walled carbon nanotube (MWCNTSs) modified with
Mode | interlaminar fracture hydroxide (-COOH) is also dispersed into the epoxy system as a reinforcement in a 0%, 0.1%, 0.5% and
Laminated composite 1% ratio in weight with respect to the matrix. In addition, the tensile nano-resin and hybrid nano-
Carbon nanotube composite specimen were produced. The results of the tensile test of nano-matrixes indicate that the
nanocmposite maximum change in Young's modulus, ultimate strength and fracture toughness of the samples is in the
0.5% sample, with a 31.2%, 21.4% and 16.66% increase with respect to neat sample, respectively.
Moreover, the results of the tensile test of hybrid nano-composites indicate that the maximum change in
fracture toughness, ultimate strength and fracture strain and of the samples is in the 0.5% sample, with a
12.6%, 9.8% and 12.6% increase with respect to neat sample, respectively. The result of the mode |
interlaminar fracture toughness test of hybrid nano-composites shows that the maximum change in
value of the force (in force-displacement diagram) and value of the energy (of crack propagation in
mode | interlaminar fracture), is in 0.5% sample, with a 24.4% and 24.15% increase respect to neat
sample, respectively.
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Table 3 The tensile properties of the hybrid nanocomposite specimens
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MJ/m3 GPa MPa %
(%)

0.63+0.023 24784023  0.71+0.03 175984577 0
0.65+0.045 24.31+0.30  0.73+0.03  177.52+508 0.1
0.71+0.068 23.41+0.14 0.78+0.04  182.64+8.20 0.5
0.63+0.044 23.81#16  0.73+0.05 173.87#023 1
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Fig. 6 The stress-strain diagrams of the nanocomposite specimens
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Fig. 10 how to calculate the correction factor for the crack length in the
modified beam method [16]
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Fig. 11 The linear charts to calculate a correction factor A a) 0 wt %
and 0.5 wt % b) 0.1 wt % and 1 wt %
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Fig. 12 How to calculate factor n in a compliance calibration
method[14]
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