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An investigation on the flexural performance of basalt fibers-epoxy hybrid
composites reinforced with nanoclay particles

Arsalan Bagheri Tirtash, Abbas Montazeri, Reza Eslami-Farsani®, Alireza Shahrabi-Farahani

Faculty of Materials Science and Engineering, K. N. Toosi University of Technology, Tehran, Iran.
*Tehran, P.O.BOX: 19991-43344, eslami@kntu.ac.ir

Abstract

In this investigation, consequence of introducing nanoclay particles on the flexural response of basalt
fibers reinforced epoxy composites was examined. To improve the dispersion of nano reinforcements into
the polymer matrix, their surface was modified with 3-glycidoxypropyltrimethoxysilane coupling agent
(3-GPTS). Accordingly, the surface functionalization was vouched using Fourier transform infrared
spectroscopy (FT-IR). Results of the three-point bending test suggested that at 1, 3, 5 Wt. % the highest
enhancement of flexural properties was achieved via 5 Wt. % of nanoclay particles. In this case, with the
addition of 5 Wt. % of nanofillers, flexural strength, flexural modulus, failure strain and energy
absorption were increased by 30, 38, 15 and 40 percent, respectively. Microscopic investigations
demonstrated that presence of nanoclay particles within the structure of basalt fibers reinforced epoxy
composites enhances the stress transfer between epoxy matrix and basalt fibers which, in turn, causes a
significant improvement in the mechanical properties of basalt fibers reinforced polymer composites.
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Fig. 1 FT-IR analysis results of a) non traeated and b) silane treated
nanoclay powders.
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Fig. 3 Effect of adding modified nanoclay on the flexural strength of
basalt fiber reinforced polymer composites.
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Fig. 2 Flexural stress-strain curves of the nanocomposite samples

containing various weight percentages of nanoclay
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Fig. 5 Effect of modified nanoclay on the flexural strain of basalt fiber-
epoxy composites
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Fig. 8 Fracture surface of a) neat epoxy and b) sample containing 5
wt.% of modified nanoclay
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