Elastic flexural behaviour of functionally graded composite structures

Introduction

Modelling

Sandwich structures are used in : z
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where strong, stiff, light-weight | : |

structures are required, e.g. in
ship hulls, aircraft structures,
high-speed trains, building
materials, cargo transport
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stresses is a major problem.
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For 3-D stress field use constitutive equations

Cause: mismatch in stiffness properties at the interface. Results
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I Out-of-plane stresses and dispblacements

Conventional core

Solution: use FGM concept?

Graded core

Mismatch in properties eliminated

FGM concept
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Functionally graded material
(FGM) refers to the new class
of advanced composite
materials with gradient
compositional variation of the
constituents from one surface
of the material to the other.

Transverse shear stress In-plane normal stress

FGM core
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Advanced processing methods are being developed to introduce
compositional gradients into various material systems, including
. . Homogeneous core
core materials, e.g. syntactic foams.

Benefits of using FGM core :

« eliminates discontinuity of in-plane stresses across the face sheet/core interface
 reduces stress levels in the face sheets

 reduces deflection of the panel
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