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Comparison of different Galerkin methods in the stress analysis
of rotary FGM disk under mechanical and thermal loads in
different states
Mehrdad Safari
Department of Mechanical Engineering
Malek Ashtar University of Technology
Isfahan, Iran

Behrooz Shahriari
Department of Mechanical Engineering
Malek Ashtar University of Technology

Abstract: Rotating disks are widely used in various industries, such as
aerospace, automotive, power plants and marine. These disks are under
mechanical and thermal loads. In.this study, three different methods of Galerkin
methods have been used to calculate the displacement values and stresses and
strains of a rotating disk of functional grading material (FGM). These three
methods are called Galerkin with two shape function or linear, the Galerkin
Lagrange and Hermite. Disk properties change in a certain function with radius.
The mechanical loading conditions are due to the time of the disk itself and the
thermal stress caused by the temperature difference. In this paper, we compare the
three application methods of Galerkin in problem solving and their advantages
and disadvantages are expressed. According to the results of the Hermite
elementalization, due to the use of four function functions, the two of which are
defined on the derivative of the displacement to the radius, there is a higher
continuity and accuracy than the other two methods.

Keywords: Air turbine gas engine, FGM rotary disk, mechanical and
thermal loading, radius and temperature properties, linear Galerkin,
Lagrange and Hermite.
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