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ABSTRACT

The present study focuses on the development bbodiber reinforced polymers (CFRPs) with nano-
modified matrix composed of two different carborsde nano-fillers, few layered Graphene Nano-
Platelets (GNPs) and Multi-Walled Carbon Nanotuld#$/CNTs). The main purpose is to increase the
interlaminar fracture toughness of CFRPs, by exipigithe synergistic effect between nano-fillers.
Hybrid doped CFRPs were prepared in the first tgseombining0.5%wt. GNPs and 0.5%wt. MWCNTs
while in the second by 0.5%wt. GNPs and 1%wt. MWGNWlode | fracture toughness {vas

enhanced up to 45% in the second hybrid whereapasites with GNPs or MWCNTSs at equal amounts
exhibited 27% and 31% increase respectively. Mbdesults reported the second hybrid with the highe
increase of Gz up to 25%, while individually the same contentsiecéd 18% and 13% increase. Finally,
Scanning Electron Microscopy confirmed the synéigassociated mechanisms of hybrids compared to

the reference material.

1 INTRODUCTION

Fiber reinforced polymers (FRP) are compositesdhatmainly used in advanced engineering structures
Their usage ranges in different areas includingsmace, automobile, sports and military industiiés

key factor for the increasing demand of the contpash recent years is their higher specific sttiemgnd
stiffness compared to the conventional metals. Hewepoor out of plane properties are observedtdue
the absence of through the thickness reinforceimemtder to sustain transverse loads. Additiondhg,

low polymer matrix toughness leads to interlamifaélure, such as delamination. In light of thisuesan
entire new field of research has been conducte@hwhcludes developments for high performanceresi
systems with the incorporation of nano-sized pkegi¢l-7]. The nano-phase induces the concept afi-mul
scale reinforcements and introduces additionalggnéissipation mechanics during fracture and thus

contributes among others to the enhancement aftbdaminar fracture toughness of the composite.
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