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Investigation of Mechanical Stresses and Properties of Carbon Fiber and Graphene Particles
ReinforcedPolymers

Patsantzopoulos Georgios

ABSTRACT

Stress distribution around a hole is a crucial part of designing a structure. Nowadays
composite materials are preferred because of theidesigning freedom in conjunction with

their specific properties but render the analysis more difficult and detailedby virtue of

anisotropy and the many points of where the stress field increaseginterlaminar,

intralaminar effects, holes, notches, free edges etcJpecifically, the stacking sequence affects

OEA OOOAOGO &E#EAIT A AAAAOGOA 1T &£ OEA AT EOI 6001 PEA A
matrix is another contributing factor. In recent years matrices are being reinforced with nano

particles that increase their thermomechanical properties. Graphene is a new material that

belongs to this class. It is commonly used as an enhancement for the polymeric matrix and as

a result, the classianethods for the characterization of material behavior under loading are

not accurately demonstrating how the material operates any more. For this reason, the

scientific community invested in spectroscopy because it allows for the exact insight in terms

I £ | AOCAOEAT AAEAOET 08 $0A O COABDdhiyAsid AOUC
ATT1TTT1U DPOAEAOOAA |1 AOET A8 4EA DPOODBPI OA T £ OEE!
stress field and the determination of the stress concentration factor in a woven laminate with

carbon fibers reinforced with graphene enhanced polymerasin, with a hole in its center,

loaded under tension. The determination of how stresses affected by the existence of the hole

will be derived via Raman spectroscopyexperimentally ET T OAAO O ET OAOOEC,
behavior, with Finite Elements Methodas numerical approach and analyticallyfor the
macroscopic level.

Key Words: Composite Materials, Graphene, Raman Spectroscopy, Fracture Mechanics
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