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geometric compliant . variational iteration algorithms;
continuum mechanics: large deformation

Abstract. The geometric nonlinearity resulting from large deformation of compliant members has
continued to be an interesting research topic in nonfinear mechanics. In this study, two standard
variational iteration algorithms, VIM-1 and VIM-IIl are employed to investigate the large
deformation of the continuum compliant beam under point load. The VIM is an efficient technique
that bypusses the lincarization process and proflers solutions to nonlincar probkems. The horizontal
and vertical displacements of the continuum compliant cantilever beam free end are expressed in
explicit amalytical forms. Numerical experiment and simulations were carricd out to validate the
efficacy and applicability of the semi-analytical method. The VIM-I was split into two: VIM-KA)
and VIM-I(B), with the difference being the initial approximations. The results from the VIM-I(A),
VIM-I(B) and VIM-III algorithms were compared with the experimental and exact solution. The
outcomes reveal that both algorithms correlated well with the analytical solution and experimental
result

Introduction

The compliant mechanism (CM) giins some or all its motion from the deformation of skender
segments rather than from relative motion the rigid-body links and joints [1]. Despite the
comparative advantage of CMs over their rigid body counterparts, their design is complicated by the
flexible members. The study of geometric nonlincaritics introduced by the large deformation in
elastic beams has been a centre of focus for various rescarchers over time (2]-{4]. In these
applications, the curvature is nonlincar, resulting from material and geometry. A nonkinear
mathematical model is required to capture the material and geometrical nonlincarities resulfing from
nonlinear deflection. As such, analytical approaches are difficult to determine the solution of the
resulting formulation. Hence numerical and semi-analytical approximate methods should be
employed

A few studies have investigated the nonlinear deformation of beams [2]-{4]. Atempts by direct
analytical procedure, mainly through elliptic integrals [SH7] are too difficult to handle.
Perturbation method [8] has been a notable method in a solution of nonlincar equations. But, the
method i based on the existence of a small parameter that makes it difficult to develop the
technique for diverse applications. A mumber of the earlier works were focused on the development
of numerical algorithms [9]-[12] to tackle this nonlincar problem. However, the laborious
computational involvement of these methods has deterred rescarchers from using them. Recently,
some approximate analytical solutions are proposed, such as, Adomian decomposition method
(ADM) [11)[13](14], homotopy amalysis method (HAM) [4][15][16], homotopy perturbation
method (HPM) [15], [17}-{22]. Chebyshev's polynomial approximation method [23] and
differential transform method (DTM) [24}-[27]. The present study aim at exploring the various
algorithms of variational iteration method (VIM) in the solution the nonfinear differential equation
resulting from the large deformation of a continuum compliant cantilever beam under point load at
the fiee.
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