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Introduction to Nonlinear Finite Element Analysis

This new edition introduces the essential concepts of nonlinear finite element analysis
(FEA) procedures. The textbook guides students in implementing nonlinear FEA
programs and utilizes commercial software to address practical engineering problems. It
thoroughly explains the fundamental theories and provides instructions on applying these
concepts to tackle various engineering challenges. Rather than covering numerous
nonlinear problems, the book focuses on four representative topics: nonlinear elasticity,
elastoplasticity, contact problems, and dynamic problems, with an added chapter on
nonlinear dynamics. The material is presented independently of any specific software,
and the tutorials and examples utilize four commercial programs included in the
appendices: ANSYS, NASTRAN, ABAQUS, and MATLAB. The MATLAB section includes
all source codes, allowing students to develop material models or different algorithms.
This edition introduces 2D plane strain elements, in addition to 3D solid element, with all
the aforementioned functionalities. It includes fully integrated frictional contact analysis
and explicit and implicit nonlinear dynamic analysis in the MATLAB programs.

Second Edition is designed for graduate students studying mechanical, civil, aerospace,
biomedical, and industrial engineering. Researchers and practicing engineers in these
disciplines will find it to be an invaluable professional reference.
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nonlinear dynamics. The material is presented independently of any specific software,
and the tutorials and examples utilize four commercial programs included in the
appendices: ANSYS, NASTRAN, ABAQUS, and MATLAB. The MATLAB section includes
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Researchers and practicing engineers in these disciplines will find it to be an invaluable
professional reference.
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