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Introduction: Thermoplastic matrix composites reinforced with short carbon fibers (SFCs) are increasingly used in applications for the automotive industry, which require lightness, while maintaining the structural strength and safety characteristics of vehicles. However, low strength and stiffness have limited the use of these materials in some applications. The incorporation of nanoparticles such as graphene nanoplatelets (GNPs) to polypropylene (PP) have been pointed out as a solution to this problem improving the mechanical performance of the composites [1]. The present paper presents the results of the mechanical properties of PP hybrid composites reinforced with SFCs and GNPs. The response surface methodology was used to model the mechanical properties as a function of the composition of the composites obtained. Experimental: Polypropylene homopolymer, PP H503, manufactured by Braskem (Brazil), was used as polymer matrix. SFCs, Tenax®-A/J HT C804, manufactured by Toho Tenax American (USA) and supplied by Parabor (Brazil), were used as a reinforcing element. GNPs, supplied by Sigma Aldrich, with a surface area of 750 m2/g and particle size less than 2 μm, were used as load. Irganox 1010 manufactured by BASF, in a proportion of 0.5% w/w, was the antioxidant used. The SFCs levels used were 10% and 20%, while the GNPs levels were 3% and 6%.    Different compositions of the hybrid composites (PP/GNPs/SFCs) were processed using a Leistritz® twin-screw extruder (model ZSE 18 Maxx). Mechanical properties were evaluated by flexural and impact tests. Flexural tests were performed on the AG-X 100 kV Universal Testing Machine, Shimadzu Brazil, in accordance with ASTM D790. The Izod impact tests were carried out with a 0.5 J pendulum on a CEAST 9050 impact tester, Instron Brazil, in accordance with ASTM D256. Results and Discussion: The results showed that superior module of elasticity, flexural strength and impact properties were obtained with the incorporation of both reinforcing elements. The response surface for the elastic modulus and flexural strength shows that the incorporation of GNPs exerts a greater influence on the modulus of SFCs composites. The results showed that superior impact properties were obtained for compositions processed with SFCs. These results show that the short carbon fibers play a significant role in the fracture energy. Conclusions: Flexural properties were improved by incorporating of both reinforcing elements. The 74/6/20 hybrid composite showed the best flexural properties. Superior impact properties were obtained when the polymer was reinforced with short carbon fibers. The 80/0/20 hybrid composite showed the best impact properties.     
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