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Experimental investigation on simultaneous effect of functionalized nano
silica and nano graphene on basalt fibers-epoxy composite under high

velocity impact
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Various methods have been proposed to enhance the strength of composites, which are considered as
lightweight materials optimized to be used as an alternative for common materials such as metals. Addition
of nano materials is a new method for improving the strength of composite materials. Furthermore, the
importance of impact phenomena has been well appreciated, having many applications in various
industries. Therefore, in this study, a multiscale basalt fibers reinforced epoxy composite, which matrix is
loaded with surface-modified nano materials (nano silica and nano graphene) with a total weight percent of
1 wt.%, is analyzed under high velocity impact test. At first, five composite samples constituting 6 layers of
basalt fibers, made by hand layup method, are impacted by two types of aluminum projectile with the speed
of 116 m/s; ogival and hemispherical head projectiles with the mass of 26.7 and 26.3 grams, respectively.
Then, Fourier transform infrared analysis (FT-IR) are performed so as to investigate the surface
modification process, and the effect of introducing nano fillers on the joint between the matrix and the
fibers is studied at the microscopic scale, using the scanning electron microscope (SEM). The results
showed that the sample containing 0.7 wt.% nano silica and 0.3 wt.% nano graphene has the best
performance in absorbing the energy resulted from the high velocity impact, with an increase in the
absorption of approx. 7.3% for the ogival projectile and of 20.4% for the hemispherical as compared to
sample without nanofillers.
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