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Modeling of Alumina-Epoxy Joints Reinforced by Functionally Graded
Materials, Using Finite Element Method

A. Fereidoon, S.A. Ahmadi Hoseini, and A. Mohyeddin
Mech. Eng. Group, School of Eng., Semnan Univ.

ABSTRACT

Application of functionally graded materials (FGM's) to join materials with extremely different thermo-
mechanical properties can reduce sharp interface stresses caused by weak chemical affinity and high residual
stress concentration. So, if the functionality of gradient regions be designed properly, it can minimize the failure
probability due to unstable crack propagation. It has been shown that if the materia gradient is parallel to the
crack, the asymmetric stress field results in mixed-mode fracture and crack deviation for its initial direction.
Mixed-mode stress intensity factors (SIF's) and phase angle are computed by finite element method for a four-
point-bending problem assuming functionally and multi-layered gradient regions. In order to obtain an optimum
design, the effect of slope and breadth of gradient region, crack geometry, and residual stress field on fracture
parameters (including SIF's and phase angle) are studied. Minimum value of complex stress intensity factor is
obtained per 2.25 for profile power and 9 mm for width of gradient region.

Keywords: Functionally Graded Materials, Finite Element Method, Stress Intensity Factor, Jintegral,
Mixed-Mode
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2- J-integral 1-Functionally Graded Material (FGM)
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1- Scale
3- Stress Singularity 2- Shape
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1- Virtual Crack Extension
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1- Gaussian Quadrature
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