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Abstract : The vibration characteristics of a functionally graded (FG) rotor model having porosities and micro-voids is
investigated using three-dimensional finite element analysis. The FG shaft is mounted with a steel disc located at the midspan.
The shaft ends are supported on isotropic bearings. The FG material is composed of a metallic (stainless-steel) and ceramic
phase (zirconium oxide) as its constituent phases. The layer wise material property variation is governed by power law.
Material property equations are developed for the porosity modelling. Python code is developed to assign the material
properties to each layer including the effect of porosities. ANSYS commercial software is used to extract the natural
frequencies and whirl frequencies for the FG shaft system. The obtained results show the influence of porosity volume fraction
and power-law index, on the vibration characteristics of the ceramic-based FG shaft system.

Keywords : Finite element method, Functionally graded material, Porosity volume fraction, Power law

Conference Title : ICAESME 2020 : International Conference on Aircraft Engine Structural and Mechanical Engineering
Conference Location : Rome, Italy

Conference Dates : March 05-06, 2020

Open Science Index, Aerospace and Mechanical Engineering Vol:14, No:03, 2020 publications.waset.org/abstracts/123449.pdf

International Scholarly and Scientific Research & Innovation 14(03) 2020 1 ISNI:0000000091950263


https://publications.waset.org/abstracts/123449.pdf

