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Dynamic Study of Two Dimensional Beam Element in Hyperelastic
Materials Based on Absolute Nodal Coordinate Formulation
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Abstract; In order to explore the application of the flexible multi-body systems with large deformation containing the
nonlinearity of hyperelastic materials in engineering practice, the high-order beam elements and hyperelastic material
constitutive models were studied for large deformation rubber beamsbased on the absolute nodal coordinate formulation
(ANCF). The elastic force models of Neo-Hookean , Mooney-Rivlin and Yeoh, and their motion differential equations of
three incompressible hyperelastic rubber beams were established by using the displacement mode of two-dimensional
high-order ANCF beam element. Through the static and dynamic large deformation examples, the simulation results were
compared with transverse low-order ANCF beam element and ABAQUS software. The results show that the incompressible
hyperelastic constitutive model Yeoh and high-order ANCF beam elements are suitable for the dynamic analysis of large
deformation rubber beams, and the polynomial displacement mode of element, the types of generalized coordinates of
element nodes and the degrees of freedom of element have a great influence on the calculation efficiency of large
deformation rubber beams.

Keywords : hyperelastic constitutive ; transverse high-order beam element ; ANCF ( absolute nodal coordinate formulation) ;
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incompressible hyperelastic model
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