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Solution of Nonlinear Compressible Hyperelastic Problems by Isogeometric
Analysis Method

M. Ardiani B. Hassani M. Tavakoli

Abstract Employing the Isogeometric Analysis method for solution of nonlinear compressible elastic
materials, generally known as hyperelasticity, is the subject of this article. For this purpose, the matrix of
coefficients is derived and by the linearization of governing equations the discretized equilibrium
equations are obtained and a solution algorithm is presented. To study the performance and accuracy of
the method in compressible hyperelastic problems, the obtained results are compared with those of finite
elements. The presented approach, besides providing a good flexibility in geometrical modeling, results
in a smaller system of equations and consequently reducing the computational cost. Furthermore, despite
having large deformations, the need for remeshings is alleviated. Also, the effects of the number of load
increments, as well as, the number of Gauss integration points on the convergence of the solution are
studied.

Key Words Isogeometric analysis, NURBS, Hyperelasticity, Compressible materials.
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