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Solution of Shrink-fit Rotating Disks with Large Deformation Using Nonlinear Plane

Elasticity Theory
B. Modiri PhD Candidate, Faculty of Mechanical Engineering, Shahrood University of Technology, Shahrood, Iran.
M. Ghannad” Professor, Faculty of\Mechanical Engineering, Shahrood University of Technology, Shahrood, Iran.
H.R. Eipakchi Professor, Faculty of Mechanical Engineering, Shahrood University of Technology, Shahrood, Iran.
Abstract

In this paper, the nonlinear differential equation governing rotating disks with constant thickness and constant angular
velocity under axisymmetric pressure is derived and solved. The disk material is homogeneous, and its behavior involves
large radial deformations. The analysis.is conducted using the nonlinear theory of plane elasticity. Due to the presence of
large radial strains and consequently ‘nonlinear terms in the kinematic equations, the governing differential equation is a
second-order nenlinear type,with variable coefficients, which is solved using the perturbation technique. By solving the
governing equation of the ‘disk,based on the loading conditions, analytical expressions for the radial and circumferential
stresses, as well“as the radial displacement, are obtained. Based on the results of the analytical solution, the effects of
thickness, material ‘properties, and loading on the stress and displacement values in the rotating disk are investigated. To
validate the results obtained from the analytical solution, finite element modeling of the aforementioned disk was performed
using ANSY'S software, and the results of the two solution methods were compared.

Keywords: Rotating disks, Shrink-ft, Large deformation, Elastic behavior, Nonlinear analysis, Perturbation technique.
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