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Abstract. The effect of nanoclay addition in Glass Fiber Rmiced Epoxy (GFRE)
composites on impact response was studied. Theyammocomposite matrix with 1.5 and 3.0
wt% loading of I.30E nanoclay was produced by hétjear mixing. Hybrid GFRE nanoclay
composite plates were manufactured by hand laydphab pressing techniques using electrical
grade-corrosion resistant (E-CR) glass fiber méte laminates were then subjected to low-
velocity impact with energies between 10 and 5@ddition of nanoclay was found to improve
peak load and stiffness of GFRE. Nanoclay loadihd.5 wt% resulted in optimum properties,
with 23% improvement in peak load and 11% incrdasstiffness. A significant reduction in
physical damage was also observed for hybrid nanposite samples as compared to GFRE.
This was mainly attributed to transition in damagechanism due to nanoclay addition. Clay
agglomeration in samples with 3.0wt% loading cdntted towards limiting the improvement in
impact resistance.
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I ntroduction

Impact resistance is of considerable importanceldminated fiber composites as they, being
inherently brittle, undergo subsurface damage tledamination, matrix cracking and fiber
fracture. These damages are usually present even thibere is no visible effect of impact on the
surface of the laminated composites. The impagtagans are potentially present during service-
life in many forms, such as tool drops, hailstoansl ballistic loadings etc. Additionally, these
laminates have very poor mechanical propertieshe through-the-thickness direction. Low
velocity impact is potentially more dangerous as tlontact duration is long enough for the
entire structure to respond and can initiate urtdietesubsurface cracks that can cause sudden
failure [1].

Addition of nanoclay as a filler has attracted adb attention as it enhances mechanical and
barrier properties of polymer composites. Theseocamposites also find specific use in areas
such as piping industry due to the improvement eckmanical properties and the improved
resistance to water uptake [2-5]. For fiber reinéat composites, the improvement depends
largely on the type of epoxy system, fibers, nailler§ and the processing techniques [6-11].
During fabrication of fiber reinforced polymer coosgites the clay is first mixed with epoxy

system using different methods such as mechanigaing, high shear mixing and ultra-
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