INTERNATIONAL JOURNAL OF INTEGRATED ENGINEERING VOL. 13 NoO. 1 (2021) 29-39

© Universiti Tun Hussein Onn Malaysia Publisher’s Office The International

Journal of
IJIE u

Integrated
Engineering

Journal homepage: http://penerbit.uthm.edu.my/ojs/index.php/ijie

ISSN : 2229-838X  e-ISSN : 2600-7916

Effect of Temperature on Free Vibration of Functionally
Graded Plate with Cut-out

Chandra Mouli Badiganti'", K Kishor Kumar?, Shiva Leelapali!,
I.S.N.V.R.Prasanth?®, Jogi Krishna!

"Department of Mechanical Engineering,
RISE Krishna Sai Prakasam Group of Institutions, Ongole, 523272, INDIA

2Department of Mechanical Engineering,
Kakatiya Institute of Technology and Science, Warangal, 506015, INDIA

*Department of Mechanical Engineering,
Guru Nanak Institute of Technology, Hyderabad, 501510, INDIA

*Corresponding Author

DOI: https://doi.org/10.30880/ijie.2021.13.01.004
Received 18 December 2019; Accepted 28 April 2020; Available online 02 May 2020

Abstract: Present article performs the parametric study on vibration characteristics of functionally graded (FG)
plate with central hole in thermal environment. ANSYS Parametric Design language is used in developing Finite
element model and discretization of the material is done using an eight-node serendipity shell element.
Displacement field of the present model is developed using first-order shear deformation theory (FOSDT) with six
degrees of freedom. Frequency responses are extracted using Block Lanczo's eigenvalue extraction method. To
show the accurateness of the model developed convergence study is done for various mesh sizes to obtain the
suitable mesh density. Present results which are computed are compared and validated with the previously reported
results. Finally, the effect of temperature on various parameters like cut-out size to thickness ratio, cut-out size to
side ratio, power law index, side to thickness ratio, boundary conditions are shown through various numerical
illustrations.
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1. Introduction

Functionally Graded Materials (FGM) are a new class of materials which are tailored for the desired properties by
varying their composition from one surface to another surface. In general, these FGM's are blend of ceramics and
metals to obtain the paramount properties of its component. These materials can overcome the inter-laminar stress
which cannot be avoided in a composite. These FGM's are widely used in acrospace, biomedical, space structures and
in high temperature applications. This has created interest in many researchers and scientist during the past decade to
study structural stabilities of FGM'S.

Consequence of different parameters like volume fraction exponent, support conditions, edge to depth ratio and
cut-out size on natural vibration of FG square plate with triangular cut-outs using ANSYS was investigated in [1].
Experimentation was conducted under tensile loading on a Glass/Epoxy composite with circular and square cut-outs
and found that circular cut-outs has more load carrying capacity [2]. Finite element method (FEM) is applied in
extraction of free vibration of FG plates with multiple holes [3]. Mechanical, thermal buckling and free vibration
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