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ED5153 ADVANCED FINITE ELEMENT ANALYSIS 

DETAILED SYLLABUS 

 

UNIT I BENDING OF PLATES AND SHELLS  

Review of Elasticity Equations – Bending of Plates and Shells – Finite Element 

Formulation of Plate and Shell Elements - Conforming and Non-Conforming Elements 

– C0 and C1 Continuity Elements –Degenerated shell elements- Application and 

Examples. 

UNIT II NON-LINEAR PROBLEMS  

Introduction – Iterative Techniques – Material non-linearity – Elasto Plasticity – 

Plasticity – Visco Plasticity – Geometric Non linearity – large displacement Formulation 

–Solution procedureApplication in Metal Forming Process and Contact Problems. 

UNIT III DYNAMIC PROBLEM  

Direct Formulation – Free, Transient and Forced Response – Solution Procedures – 

Eigen solution- Subspace Iterative Technique – Response analysis-Houbolt, Wilson, 

Newmark – Methods – Explicit & Implict Methods- Lanchzos, Reduced method for 

large size system equations. 

UNIT IV FLUID MECHANICS AND HEAT TRANSFER  

Governing Equations of Fluid Mechanics – Solid structure interaction - Inviscid and 

Incompressible Flow – Potential Formulations – Slow Non-Newtonian Flow – Metal 

and Polymer Forming – Navier Stokes Equation – Steady and Transient Solution. 

UNIT V ERROR ESTIMATES AND ADAPTIVE REFINEMENT  

Error norms and Convergence rates – h-refinement with adaptivity – Adaptive 

refinement. 
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OBJECTIVE 

             To develop a thorough understanding of the advanced finite element analysis 

techniques with an ability to effectively use the tools of the analysis for solving practical 

problems arising in engineering design 
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