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Introduction of "Modified Comparison Functions" for
Vibration Analysis of a Rectangular Cracked Plate

S. Esmaeilzadeh Khadem M. Rezaee
Assistant Professor Ph.D. Student

Mechanical Engineering Department,
Tarbiat Modarres University

Abstract

[ R — [T - o o o - [T —.

"~ “In'order to obtain natural frequencies and mode shapes of a cracked plate, for’]
i the first time, new functions which satisfy all natural and geometric boundary
,conditions are suggested. In this paper, these functions are called “modified
! comparison functions”. The so-called modified comparison functions are more
| accurate than comparison functions and their accuracy is close to the eigenfunc-
! tions of the problem. Here, these functions are used for vibration analysis of a
1 cracked rectangular plate having a crack parallel to one side of the plate with
L arbitrary length, depth and location.

t  The presence of a crack introduces considerable local flexibility at its location.
| This flexibility is modeled as a slope discontinuity at the two sides of the crack
I by means of stress-intensity factor and bending compliance. Using the “modified
| comparison functions” vibration analysis is carried out and the results are pre-
! sented by appropriate curves showing variations of the natural frequencies of !
1 the cracked plate in terms of crack parameters i.e. depth, length and the location
: of the crack. |
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1 - Comparison functions
2 - Modified comparison functions
3 - Local flexibility
4 - Stress - intensity factor
5 - Compliance
6 - Eigenfunctions
7 - Vibration analysis
& - Admissible functions
9 - Rayleigh ~ Ritz method
10 - Rotary inertia
11 - Shear deformation
12 - Levy - type solution
13 - Eigenvalue problem
14 - Reference kinetic energy
15 - Nodal line
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