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- piezoelectric

2 .
- magnetoelectroelastic

3 .
- ferroelectric
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- differential method

- Bruggeman

- Roscoe

- Hashin

- Shtrikman

- Walpole

- self-consistent method
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- kroner
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- Budiansky

- Hill

- three phase model

- Christensen

- Lo

- Mori-Tanaka method
- Benveniste

- Huang

- Hwang

0. Representative Volume Element
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- rule of mixture
- Fukui

- Lee

- Markworth

- Saunders

- Giannakopoulos
- Finot

- Suresh

- Miller

- Lannutti

- cell approach
- Zuiker

- Reiter
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Abstract

Thermal stress analysis is one of the most important subjects in engineering,
since many structures are subjected to elevated temperature. According to
numerous studies, the thermal fracture is commonly and complicated failure
mode of structures. The main objective of the current study is the evaluation of
fracture parameters (stress intensity factors and T stress) for functionally graded
materials using element-free Galerkin method. An interaction integral is
developed for calculation of thermal fracture parameters. In addition, the J-

integral and the displacement correlation technique are implemented.

The level set method is used to model the discontinuities of a crack.
Furthermore, the crack-tip enrichment facilitates the capture of crack-tip
singularities for thermoelastic fields. In linear thermoelastic governing
equations, the semi-analytical mode decomposition method which is the
convenient technique for thermal shock analysis is used to obtain the transient
temperature distribution. The profile of material characteristics are determined
by continuous functions such as exponential function as well as micromechanics
models. At last, a few parametric analyses are performed to study the influence

of material properties on the thermal stress intensity factor.

Keywords: Functionally graded materials, Element-free Galerkin method, Stress

intensity factors, T stress, Conservation integrals and thermal stresses.



