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Concept-Based Teaching Process: Finite Element Analysis (FEA)

Objective:

To provide students with a comprehensive understanding of the principles and applications of

Finite Element Analysis (FEA) through interactive and engaging teaching methods.

Topic: Introduction to Finite Element Analysis

1. Introduction:

e Hook: Start with a real-world example, such as the design and stress analysis of a
bridge or an aircraft wing.
e Overview: Introduce the basics of FEA, its importance in engineering analysis and

design, and its applications in various industries.
2. Theory:

e Concept: Explain the fundamental principles of FEA.
o Discretization: Breaking down a complex structure into smaller, manageable
elements.
o Element Types: Discuss different types of elements (e.g., 1D, 2D, 3D) and their
applications.
o Governing Equations: Briefly introduce the equations used in FEA (e.g.,

equilibrium equations, compatibility conditions).
3. Demonstration:

e Activity: Perform a basic FEA demonstration using a simple structure (e.g., a cantilever
beam).
o Materials: FEA software (e.g., ANSYS, Abaqus).
o Procedure:
1. Create a model of the cantilever beam.
2. Apply boundary conditions and loads.
3. Mesh the model.
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4. Run the analysis.

5. Post-process the results to visualize stress and deformation.
Observation: Discuss the results and explain how FEA helps in understanding

the behavior of the structure under load.

4. Interactive Experiment:

e Virtual Lab: Use a virtual lab or simulation software to allow students to perform FEA on

various structures.

o

o

Tool: ANSYS Workbench or similar FEA software.
Task: Students choose different structures (e.g., trusses, plates) and perform
FEA to analyze stress, strain, and deformation.
Procedure:
1. Model the structure.
Define material properties, boundary conditions, and loads.
Mesh the structure.

Run the analysis.
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Analyze and interpret the results.

5. Real-World Application:

e Case Study: Discuss a real-world application of FEA in an industry, such as automotive

or aerospace.

o

Example: Explain how FEA is used to optimize the design of a car chassis for
weight reduction and safety.
Discussion: Engage students in identifying other applications of FEA in their

surroundings or future careers.

6. Group Activity:

e Project: Design and analyze a structure using FEA principles.

o

Guidelines: Students must select a structure, perform FEA, and optimize the
design based on their analysis.

Presentation: Each group presents their project, supported by simulations and
technical reports.
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7. Assessment:

e Quiz: Conduct a short quiz to test understanding of FEA principles and procedures.
o Questions: Include multiple-choice and short-answer questions about
discretization, element types, and FEA applications.
e Lab Report: Ask students to write a report on their virtual lab experiments, including

their observations, calculations, and conclusions.
8. Conclusion:

e Recap: Summarize the key points covered in the lesson.
e Q&A: Open the floor for questions to clarify any doubts.
e Feedback: Use an anonymous survey to gather student feedback on the teaching

methods and content.

Innovative Elements:

e Hands-On Demonstrations: Engages students and reinforces theoretical concepts.
e Virtual Labs: Provides a safe and interactive environment for exploring complex

phenomena.

e Real-World Applications: Helps students understand the relevance of FEA in everyday

life.
e Group Projects: Encourages collaboration and application of knowledge to practical

problems.

By using these methods, students will gain a solid understanding of the principles of Finite
Element Analysis and its applications, preparing them for more advanced topics in structural

analysis and design.



