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Applied Finite Element Analysis with SOLIDWORKS
Simulation 2015: A Comprehensive Guide
Finite Element Analysis (FEA) has revolutionized engineering design, allowing engineers to predict a product's behavior
under various loading conditions before physical prototyping. SOLIDWORKS Simulation 2015, a powerful FEA software
package, provides a user-friendly interface for applying these advanced techniques. This guide delves into the practical
application of finite element analysis using SOLIDWORKS Simulation 2015, covering key features, benefits, and
implementation strategies. We'll explore topics like stress analysis, linear static analysis, and modal analysis,
illustrating how this software empowers engineers to optimize designs and reduce development costs.

Understanding the Benefits of SOLIDWORKS Simulation 2015 for FEA
SOLIDWORKS Simulation 2015 offers a compelling suite of tools for performing FEA, boasting several key advantages over
manual calculations or less sophisticated software. The intuitive interface reduces the learning curve, enabling engineers
with varying levels of FEA experience to quickly become productive. This ease of use translates to:

Reduced Design Cycles: By simulating product performance virtually, engineers can identify potential weaknesses
and design flaws early in the development process, minimizing costly iterations and delays.
Improved Product Performance: Accurate stress analysis, using SOLIDWORKS Simulation 2015's advanced solvers,
allows engineers to optimize designs for strength, durability, and performance under real-world conditions. This is
especially critical for applications with stringent safety requirements.
Cost Savings: Minimizing physical prototypes through virtual testing directly translates to significant cost reductions
in materials, manufacturing, and testing.
Enhanced Collaboration: The software's collaborative features facilitate seamless sharing of analysis results and
design modifications among team members.
Comprehensive Analysis Capabilities: SOLIDWORKS Simulation 2015 supports a wide range of analysis types,
including linear static, nonlinear static, dynamic, thermal, and fatigue analysis – catering to diverse engineering needs.

Applying FEA with SOLIDWORKS Simulation 2015: A Step-by-Step
Approach
Let's consider a practical example: analyzing the stress distribution in a simple cantilever beam subjected to a point load.
This illustrates the workflow involved in a typical linear static analysis.

1. Geometry Creation: First, the cantilever beam's geometry is created within SOLIDWORKS. This involves defining
dimensions, material properties (Young's modulus, Poisson's ratio), and mesh density. Mesh density significantly impacts
accuracy; finer meshes provide higher accuracy but increase computational time.

2. Material Assignment: The appropriate material properties are assigned to the beam. SOLIDWORKS Simulation 2015
includes a vast material library, but custom materials can also be defined.

3. Boundary Conditions: The fixed support (clamped end) and the point load are defined as boundary conditions. Accurate
application of boundary conditions is crucial for the reliability of the analysis results.

4. Mesh Generation: The software automatically generates a mesh, dividing the geometry into smaller elements for
analysis. The user can control mesh density, choosing a finer mesh in areas of high stress concentration.

5. Solving the Analysis: SOLIDWORKS Simulation 2015's solver performs the FEA calculations, determining the stress,
strain, and displacement at each element.

6. Result Visualization and Interpretation: The software presents the results visually, typically as color-coded contours
representing stress levels. This allows engineers to quickly identify areas of high stress concentration, potential failure
points, and optimize the design accordingly. Modal analysis could be used to determine the natural frequencies of the
beam, crucial for avoiding resonance.

Advanced Applications and Features in SOLIDWORKS Simulation 2015
Beyond basic linear static analysis, SOLIDWORKS Simulation 2015 offers advanced capabilities crucial for tackling complex
engineering challenges. These include:

Nonlinear Analysis: Handles materials with nonlinear behavior (plasticity, large deformations) offering a more
realistic simulation for complex scenarios.
Dynamic Analysis: Simulates the response of structures under dynamic loads, like vibrations or impacts. This is
essential for designing components that endure shock or vibration.
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Thermal Analysis: Predicts temperature distributions and thermal stresses within components, critical for
applications involving heat transfer.
Fatigue Analysis: Predicts the lifespan of a component under cyclic loading, vital for ensuring product durability.
Drop Test Simulation: A specialized feature simulating the impact of a drop, crucial for designing robust consumer
electronics and packaging.

Conclusion
SOLIDWORKS Simulation 2015 provides a user-friendly yet powerful platform for performing applied finite element analysis.
By leveraging its capabilities, engineers can significantly improve design efficiency, reduce development costs, and enhance
product performance. The software’s versatility and range of analysis types make it an indispensable tool in modern
engineering design, facilitating innovation and leading to more reliable and robust products. Understanding the capabilities
of tools like stress analysis within the platform empowers engineers to make more informed design decisions.

Frequently Asked Questions (FAQ)
Q1: What are the system requirements for SOLIDWORKS Simulation 2015?

A1: The system requirements depend on the complexity of the analyses you intend to perform. Generally, a powerful
processor (multi-core is recommended), ample RAM (8GB minimum, 16GB or more is ideal), and a dedicated graphics card
are essential. Consult the official SOLIDWORKS documentation for detailed specifications.

Q2: How accurate are the results from SOLIDWORKS Simulation 2015?

A2: The accuracy of the results depends on several factors, including the quality of the mesh, the accuracy of material
properties, and the appropriate selection of analysis type and boundary conditions. Proper mesh refinement in critical areas
is crucial. While the software provides powerful tools, it's crucial to understand its limitations and validate results with
experimental data whenever possible.

Q3: Can I use SOLIDWORKS Simulation 2015 for non-linear materials?

A3: Yes, SOLIDWORKS Simulation 2015 supports non-linear materials, allowing for analysis of materials that exhibit non-
linear stress-strain behavior. This is crucial for accurate modeling of materials like plastics and metals under large
deformations.

Q4: What types of engineering problems is SOLIDWORKS Simulation 2015 best suited for?

A4: SOLIDWORKS Simulation 2015 is applicable to a wide range of engineering problems, including stress analysis,
vibration analysis, thermal analysis, and fatigue analysis. It’s used across numerous industries, from automotive and
aerospace to medical devices and consumer electronics.

Q5: Is there a learning curve associated with SOLIDWORKS Simulation 2015?

A5: While the software is designed to be user-friendly, there is a learning curve. However, numerous tutorials, online
resources, and training courses are available to assist users in mastering the software's capabilities.

Q6: How does SOLIDWORKS Simulation 2015 handle complex geometries?

A6: SOLIDWORKS Simulation 2015 can handle complex geometries effectively. However, meshing complex geometries might
require expertise to ensure mesh quality and analysis accuracy. The software offers various meshing options and tools to
address challenges in mesh generation for complex shapes.

Q7: Can I import and export data from other software packages into SOLIDWORKS Simulation 2015?

A7: Yes, SOLIDWORKS Simulation 2015 supports data import and export with various file formats, facilitating data exchange
with other CAE and CAD software. This allows for seamless integration within a broader engineering workflow.

Q8: What are some common mistakes to avoid when using SOLIDWORKS Simulation 2015?

A8: Common mistakes include improper meshing, inaccurate boundary conditions, incorrect material property assignments,
and misinterpreting the analysis results. Careful attention to detail and thorough validation of results are essential for
reliable analysis.

Applied Finite Element Analysis with SOLIDWORKS Simulation 2015: A Deep Dive

Introduction:

Harnessing the strength of computer-aided engineering (CAE) tools is vital for modern article design. Among the premier
CAE systems, SOLIDWORKS Simulation 2015 is prominent for its easy-to-use interface and strong functions. This article
investigates the application of finite element analysis (FEA) within SOLIDWORKS Simulation 2015, giving a comprehensive
overview of its features, practical applications, and best techniques.

Understanding Finite Element Analysis:

FEA is a mathematical technique used to analyze the response of structures under various stresses. It divides a complex
shape into less complex units, each modeled by simple formulae. These units are then connected at nodes, forming a mesh.
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By solving the equations for each unit, the aggregate response of the component can be forecasted. This enables engineers
to assess the robustness, firmness, and failure modes of structures before physical models are produced.

SOLIDWORKS Simulation 2015: Key Features and Capabilities:

SOLIDWORKS Simulation 2015 provides a broad array of FEA features, including:

Static Studies: Assessing structures under unchanging stresses. This is ideal for calculating pressure patterns and
displacements.
Dynamic Studies: Representing the reaction of structures to moving stresses, such as tremors or impacts.
Thermal Studies: Evaluating heat distributions and their impacts on components. This is essential for designing heat-
resistant parts.
Nonlinear Studies: Considering for variable material properties, such as plasticity and large displacements.

Practical Applications and Examples:

The uses of SOLIDWORKS Simulation 2015 are vast, including different sectors. Here are a few examples:

Automotive Industry: Assessing the robustness of car bodies under crash circumstances.
Aerospace Industry: Enhancing the design of aircraft elements for load minimization and enhanced functionality.
Medical Device Industry: Validating the safety and durability of health devices.

Best Practices and Implementation Strategies:

To improve the precision and effectiveness of your FEA simulations in SOLIDWORKS Simulation 2015, consider the following
best methods:

Properly establishing boundary settings.
Generating a fine mesh that correctly models the geometry of the structure.
Verifying your results using empirical information or other simulation approaches.

Conclusion:

SOLIDWORKS Simulation 2015 gives a robust and intuitive system for conducting applied finite element analysis. By
understanding its features and ideal practices, engineers can significantly better the quality and performance of their
products. This results to lowered development costs and better article reliability.

Frequently Asked Questions (FAQs):

1. Q: What are the system requirements for SOLIDWORKS Simulation 2015?

A: The system requirements change based on the sophistication of the analyses you expect to perform. However, a powerful
processor, adequate RAM, and a dedicated graphics card are advised.

2. Q: Is SOLIDWORKS Simulation 2015 hard to master?

A: While FEA principles can be complex, SOLIDWORKS Simulation 2015 has a reasonably easy-to-use interface that allows it
easier to understand than some competing applications. Several lessons and training materials are also available.

3. Q: How can I confirm the precision of my modeling data?

A: Confirming your data is essential. This can be done by contrasting them to empirical data, using independent modeling
techniques, or by meticulously reviewing your analysis parameters for errors.

4. Q: Can SOLIDWORKS Simulation 2015 process extensive assemblies?

A: Yes, but speed can be impacted. Optimizing your grid, utilizing symmetry where possible, and efficiently managing system
assets are key for handling large models productively.
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