introduction to finite element
analysis using solidworks simulation
2015

Introduction to Finite Element Analysis Using SolidWorks Simulation 2015 is
essential for engineers and designers who wish to validate their designs and
ensure they meet the required specifications. Finite Element Analysis (FEA)
is a powerful computational technique used to predict how objects respond to
external forces, vibrations, heat, and other physical effects. SolidWorks
Simulation 2015 provides a robust platform for performing FEA, enabling users
to simulate real-world conditions and improve product performance before
manufacturing.

What is Finite Element Analysis (FEA)?

FEA is a numerical method for solving complex engineering problems. It breaks
down a large system into smaller, manageable parts known as finite elements.
By analyzing these elements individually, FEA can predict how the entire
system behaves under various conditions. This technique is widely used in
mechanical, civil, aerospace, and automotive engineering, among other fields.

Key Components of FEA

1. Modeling the Geometry: The first step in FEA is creating a detailed
geometric representation of the object.

2. Meshing: The geometry is divided into a finite number of elements. The
finer the mesh, the more accurate the results, but it also requires more
computational power.

3. Applying Material Properties: Each element must have defined material
properties, such as Young's modulus, Poisson's ratio, and yield strength.

4. Defining Boundary Conditions: These are the constraints and loads applied
to the model. They simulate real-world environmental conditions.

5. Solving the Equations: The FEA software solves the governing equations for
the elements, providing insights into stress, strain, and deformation.

6. Post-Processing: This step involves interpreting the results through
visualizations and numerical data to assess the performance of the design.

Why Use SolidWorks Simulation 2015 for FEA?

SolidWorks Simulation 2015 integrates seamlessly with the SolidWorks CAD
software, making it an excellent choice for engineers who are already
familiar with the SolidWorks environment. Here are some reasons why it stands
out:

— User-Friendly Interface: SolidWorks Simulation is designed with a focus on
usability. The intuitive interface allows users to set up and run simulations
without extensive training.

- Integrated Workflow: Since it is part of the SolidWorks suite, users can
easily transition from design to analysis without needing to export files to



a separate software.

— Comprehensive Analysis Types: SolidWorks Simulation offers a variety of
analysis types, including static, dynamic, thermal, and fatigue analysis,
allowing users to address multiple engineering challenges.

— Real-Time Results: Users can view simulation results in real time, enabling
quick iterations and modifications to designs.

Types of Analysis Available in SolidWorks Simulation
2015

SolidWorks Simulation 2015 provides several types of analyses to assess
different aspects of a design:

1. Static Analysis: Evaluates how a structure reacts to static loads, helping
to identify stress and deformation under specific conditions.

2. Dynamic Analysis: Assesses the behavior of structures under time-dependent
or dynamic loading conditions, such as impact or vibration.

3. Thermal Analysis: Determines temperature distributions and heat transfer
within a component, essential for thermal management.

4. Fatigue Analysis: Predicts the life expectancy of a component based on
cyclic loading, helping to identify potential failure points.

5. Nonlinear Analysis: Examines materials that do not have a linear stress-—
strain relationship, allowing for realistic simulations of complex materials.

Getting Started with SolidWorks Simulation 2015

To effectively use SolidWorks Simulation 2015 for FEA, follow these steps:

Step 1: Setting Up Your Model

— Open the SolidWorks software and create or import your 3D model.
— Ensure that the geometry is clean and free of errors, as this will affect
the accuracy of the simulation.

Step 2: Defining Material Properties

— Right-click on the model in the Feature Manager and select "Apply
Material."

— Choose the appropriate material from the SolidWorks library or create a
custom material with specific properties.

Step 3: Creating the Simulation Study

— Navigate to the "Simulation" tab and click on "New Study."
— Select the type of analysis you wish to perform, such as static or thermal
analysis.



Step 4: Meshing the Model

— Generate the mesh by clicking on the "Mesh" icon in the Simulation tree.
— Adjust mesh settings to optimize accuracy and computation time.

Step 5: Applying Loads and Boundary Conditions

— Use the "Loads" and "Fixtures" tools to apply external forces, pressures,
and constraints to the model.

- Ensure that the boundary conditions accurately reflect the real-world
situation.

Step 6: Running the Simulation

— Click on the "Run" button to execute the simulation.
— Monitor the progress and check for any errors that may arise during the
run.

Step 7: Analyzing Results

— Once the simulation is complete, use the post-processing tools to visualize
stress, strain, and displacement.
— Generate reports and graphs to communicate findings effectively.

Best Practices for FEA in SolidWorks Simulation
2015

To maximize the effectiveness of FEA in SolidWorks Simulation, consider the
following best practices:

— Refine Your Mesh: A finer mesh can yield more accurate results, but it also
increases computation time. Use a balance based on your project requirements.
— Validate Your Model: Always validate your simulation results against
empirical data or simpler analytical solutions to ensure accuracy.

— Iterate Designs: Use simulation results to make informed design decisions,
iterating on your design to improve performance.

— Document Your Process: Keep detailed records of your simulation setup,
findings, and changes made to facilitate future projects and knowledge
transfer.

Conclusion

Introduction to Finite Element Analysis Using SolidWorks Simulation 2015
opens up a world of possibilities for engineers and product designers. By
leveraging the capabilities of FEA, users can optimize their designs, reduce
costs, and improve product reliability. As technology advances, mastering
tools like SolidWorks Simulation will be vital for staying competitive in the



engineering field. Whether you are a beginner or an experienced user,
understanding the fundamentals of FEA within SolidWorks will enhance your
design process and lead to successful outcomes in your projects.

Frequently Asked Questions

What is the purpose of finite element analysis (FEA)
in SolidWorks Simulation 20157

The purpose of FEA in SolidWorks Simulation 2015 is to analyze the physical
behavior of a design under various conditions, such as stress, strain, and
deformation, enabling engineers to optimize their designs before
manufacturing.

What are the main steps involved in performing a
finite element analysis in SolidWorks 20157
The main steps include: defining the geometry, applying material properties,

creating a mesh, applying boundary conditions and loads, running the
analysis, and interpreting the results to make design decisions.

How do you set up material properties in SolidWorks
Simulation 2015 for FEA?

Material properties can be set up by selecting the component, accessing the
'Material' option in the context menu, and choosing from the predefined
materials or creating a custom material with specific mechanical properties
such as Young's modulus, Poisson's ratio, and yield strength.

What is mesh generation, and why is it important in
finite element analysis?

Mesh generation involves dividing the model into smaller elements for
analysis. It is important because the quality and density of the mesh can

significantly affect the accuracy of the results; a finer mesh can yield more
accurate results but requires more computational resources.

What types of loads can be applied in SolidWorks
Simulation 2015 during FEA?
In SolidWorks Simulation 2015, users can apply various types of loads such as

force, pressure, torque, temperature changes, and displacement, which
simulate real-world conditions that the design will encounter.

How can results from an FEA analysis in SolidWorks
Simulation 2015 aid in design improvements?

Results from FEA can identify high-stress areas, potential failure points,
and overall performance under loads, allowing designers to make informed
decisions on material selection, geometry modifications, and safety factors
to enhance the design's reliability and efficiency.
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