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Isogeometric Analysis of Mindlin Plate Structures Using Commercial CAD Codes
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Abstract

The finite element method (FEM) has been used for various fields like mathematics and engineering. However, the FEM has a
difficulty in describing the geometric shape exactly due to its property of piecewise linear discretization. Recently, however, a
so—called isogeometric analysis method that uses the non-uniform rational B-spline(NURBS) basis function has been developed.
The NURBS can be used to describe the geometry exactly and play a role of basis functions for the response analysis.
Nevertheless, constructing the NURBS basis functions in analysis is as costly as a meshing process in the FEM. Since the
isogeometric method shares geometric data with CAD, it is possible to intactly import the model data from commercial CAD tools.
In this paper, we use the Rhinoceros 3D software to create CAD models and export in the form of STEP file. The information of
knot vectors and control points in the NURBS is utilized in the isogeometric analysis. Through some numerical examples, the
accuracy of isogeometric method is compared with that of FEM. Also, the efficiency of the isogeometric method that includes the
CAD and CAE in a unified framework is verified.

Keywords : Isogeometric analysis, Non-uniform rational B-spline(NURBS), Computer aided design(CAD),
Mindlin Plate, Rhinoceros
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