

















Evaluating the mechanical properties of E-Glass fiber/carbon fiber reinforced interpenetrating polymer networks

Figure 9a shows the rupture in 0% PU resin composite,
‘When percentage of PU varies from 0% to 10%, 20%, 30%,
40%, 50%, it shows in the form of different shade of color
appearance in the SEM images, from bright phase to dark
phasel'>1¢, Tt is observed that in 9a, b, ¢, d, e and f, the dark
phase increases, as much as the dark phase increases it proves
that the evident of PU in the IPNs. Since PU has very good

viscoelastic property it observes the maximum propagation
of energy during the impact strength analysis!”..

As said in Carbon reinforced IPNs, E-glass reinforcement
IPNs as well proves the same fracture mechanism like
interfacial debonding in the fractured surface.

It is clearly observed that the addition of PU increases
the damping properties of composite!”, the whole impact

Figure 10. SEM Photographs of the (E-Glass) fractured surfaces for different compositions (a) 0% PU; (b) 10% PU; (c) 20% PU; (d)

30% PU; (c) 40%; (f) 50%.
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strength of the composite can be improved by varying
the proportionate of PU with VER. As the white phase
increase in the images, (9b, c, d, e, f; 10b, c, d, e, f) the
composite structure absorbs more amount of impact energy
both in Carbon reinforcement and E-Glass reinforcement
significantly. Though VER matrix gives the better impact
energy transfer from fabric to matrix, the PU comprised
IPNs exhibited far better results than the neat VER
reinforced IPNs.

It is observed that E-Glass fibre reinforced IPN shows
higher interfacial strength due to better wetting of E-Glass
by the matrix resin. This may be explained due to the
strong polar active sites present on the surface of glass fibre
imparted by ionic sites of silicon and oxygen atoms and
are responsible for the formation of strong intermolecular
adhesion between E-Glass and matrix resin. This finding
exhibited that the adhesion between the matrix and fiber,
interfacial strength and impact energy transfer from fibre
to matrix was largely improved.

4. Conclusion

The following conclusions were drawn from the study:
Mechanical properties like Tensile, Flexural, Compressive
stress and Modulus, ILSS and Thermo mechanical
properties like HDT were found to decrease with increase
in PU content, when compared to the neat VER — Glass
fibre and VER — Carbon fibre composites. But the impact
strength was found to increase tremendously with increase
in PU content.
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