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Autodesk Nastran, a powerful finite element analysis (FEA)
software, integrates seamlessly with Autodesk Inventor and
CAD 2017, empowering engineers and designers to perform
structural simulations directly within their familiar design
environment. This comprehensive guide explores the
functionalities, benefits, and practical applications of Autodesk
Nastran within these CAD platforms. We'll delve into its
capabilities for stress analysis, *vibration analysis*, and
*thermal analysis*, providing you with the knowledge to
leverage this powerful tool effectively. We'll also cover *linear
static analysis* and *non-linear analysis* capabilities to further
clarify its power.

Introduction: Streamlining the Design
Process with Integrated FEA

Traditionally, finite element analysis (FEA) required separate
software and complex data transfer processes. This often led to
delays and potential errors. Autodesk Nastran’s integration with
CAD 2017 and Autodesk Inventor revolutionizes this workflow.
Engineers can now perform simulations directly within their
design environment, significantly accelerating the design
process and improving accuracy. This direct integration
eliminates the need for cumbersome data translation and
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minimizes the risk of errors during model transfer. The
integration streamlines the iterative design process, allowing for
faster design optimization and improved product performance.

Benefits of Using Autodesk Nastran in
CAD 2017 and Inventor

The advantages of integrating Autodesk Nastran into your CAD
workflow are numerous:

e Improved Design Accuracy: By performing simulations
early in the design process, potential weaknesses and
failures can be identified and addressed before
prototyping. This leads to more robust and reliable
designs.

* Reduced Prototyping Costs: Identifying design flaws
virtually eliminates the need for costly physical
prototypes, saving time and resources.

» Faster Time to Market: The streamlined workflow
accelerates the design process, enabling quicker product
development and launch.

e Enhanced Collaboration: The integrated environment
facilitates better collaboration between designers and
engineers.

e Better Understanding of Product Behavior: Detailed
simulation results provide a comprehensive
understanding of how the product will behave under
various loading conditions.

Specifically, Autodesk Nastran within Inventor provides a user-
friendly interface, allowing engineers with varying levels of FEA
expertise to efficiently conduct analyses. This accessibility
further enhances the benefits of this powerful tool.

Utilizing Autodesk Nastran for
Various Analyses
Autodesk Nastran offers a wide range of analysis capabilities,

crucial for evaluating different aspects of a design. Let's explore
some key applications:
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##+# Linear Static Analysis

This fundamental analysis type is used to determine the stress,
strain, and displacement of a structure under static loads. In
Autodesk Nastran within Inventor, this is often the starting point
for evaluating a design's structural integrity. For instance, you
could simulate the stresses on a car chassis under its own
weight and typical driving loads. The software will calculate
stress concentration areas, helping you optimize the design to
avoid potential failure points.

### Non-Linear Analysis

Beyond linear static analysis, Autodesk Nastran also handles
more complex scenarios. Non-linear analysis accounts for
factors like material non-linearity (plasticity), large
deformations, and contact non-linearity. This is vital for
modeling real-world situations more accurately, such as the
behavior of a component undergoing significant deformation.
For example, analyzing a car crash simulation would heavily rely
on non-linear analysis capabilities.

#4#4# Vibration Analysis (Modal Analysis)

This analysis determines the natural frequencies and mode
shapes of a structure. This information is crucial for avoiding
resonance, a phenomenon that can lead to catastrophic failure.
Analyzing a turbine blade for resonance frequencies is a typical
application; identifying these frequencies allows engineers to
adjust the design and avoid potentially damaging vibrations.

### Thermal Analysis

Autodesk Nastran enables thermal simulations, predicting
temperature distributions within a component under various
heat sources and boundary conditions. This is useful for
designing heat sinks, analyzing the thermal performance of
electronics, and evaluating temperature-sensitive components.
This is vital for any application involving heat transfer, like
designing efficient cooling systems for engines or electronic
devices.
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Practical Implementation and Case
Studies

The implementation of Autodesk Nastran within Autodesk
Inventor and CAD 2017 is straightforward. The software
seamlessly integrates with the CAD models, allowing users to
directly import their designs and define analysis parameters.
Numerous tutorials and online resources are available to guide
users through the process.

Consider a case study involving the design of a bicycle frame.
Engineers can use Autodesk Nastran to simulate the stresses on
the frame under various riding conditions, such as jumping or
hitting bumps. This analysis allows them to identify areas of
high stress and optimize the frame design for increased
strength and reduced weight, without the need for numerous
costly physical prototypes.

Conclusion: Empowering Design with
Simulation

Autodesk Nastran's integration with CAD 2017 and Autodesk
Inventor significantly enhances the design process by providing
powerful FEA capabilities within a familiar design environment.
By enabling early virtual prototyping and analysis, this
integration significantly reduces costs, accelerates time to
market, and improves the overall quality and reliability of the
final product. The software's versatility, encompassing linear
and non-linear analysis, modal analysis, and thermal analysis,
makes it an invaluable tool for engineers and designers across
various industries.

Frequently Asked Questions (FAQ)

Q1: What are the system requirements for running
Autodesk Nastran in CAD 2017 and Inventor?

Al: The system requirements vary depending on the complexity
of the models being analyzed. However, a powerful computer
with a significant amount of RAM (at least 16GB recommended),
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a multi-core processor, and a dedicated graphics card is
essential for efficient performance. Refer to Autodesk's official
documentation for the most up-to-date system requirements.

Q2: Is prior FEA experience necessary to use Autodesk
Nastran?

A2: While prior experience is beneficial, Autodesk Nastran's user
interface is designed to be relatively intuitive, even for users
with limited FEA knowledge. Numerous tutorials and online
resources are available to assist beginners. However, a basic
understanding of FEA concepts is highly recommended for
effective utilization.

Q3: How does Autodesk Nastran handle complex
geometries?

A3: Autodesk Nastran effectively handles complex geometries
by utilizing meshing techniques to discretize the model into
smaller, simpler elements. The software offers various meshing
options to optimize the accuracy and efficiency of the analysis
depending on the complexity of the geometry and the required
level of detail.

Q4: What types of material properties can be defined in
Autodesk Nastran?

A4: Autodesk Nastran supports a wide range of material
properties, including linear elastic, isotropic, orthotropic, and
nonlinear materials. Users can define custom material
properties or select from pre-defined material libraries.

Q5: How can | interpret the results obtained from an
Autodesk Nastran simulation?

A5: Autodesk Nastran provides various tools for visualizing and
interpreting simulation results, including contour plots,
deformation plots, and stress/strain plots. Understanding the
underlying principles of FEA is crucial for accurate interpretation
of these results. The software also provides detailed reports
summarizing the analysis findings.
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Q6: What are the limitations of Autodesk Nastran?

A6: While powerful, Autodesk Nastran is not a universal solution
for all FEA problems. It may struggle with extremely complex
models or highly specialized analyses. Certain highly specialized
non-linear phenomena may require more advanced solvers than
are built into the standard Autodesk Nastran package.

Q7: Can | use Autodesk Nastran with other CAD
software?

A7: While the seamless integration is strongest with Inventor
and AutoCAD, Autodesk Nastran can be used with other CAD
software through various import/export options, although this
may require more manual data handling and potentially reduce
efficiency.

Q8: How does Autodesk Nastran compare to other FEA
software packages?

A8: Autodesk Nastran competes with other FEA software
packages like ANSYS and Abaqus. The choice depends on
specific needs and budget. Autodesk Nastran’s strength lies in
its tight integration with Autodesk's design software, offering a
streamlined workflow for users within that ecosystem. Other
packages may offer more specialized capabilities or features for
specific industries.

Harnessing the Power of Autodesk
Nastran in CAD 2017 and Autodesk
Inventor: A Deep Dive

Autodesk Nastran, integrated within the user-friendly
environment of AutoCAD 2017 and Autodesk Inventor, provides
a effective tool for assessing the structural performance of
components before real-world prototyping. This detailed guide
will examine the capabilities of this partnership, highlighting its
practical applications and offering valuable tips for successful
implementation.

The integration of Autodesk Nastran with AutoCAD 2017 and
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Inventor simplifies the development workflow, permitting
engineers and designers to move seamlessly between geometry
creation and analysis. This eliminates the necessity for complex
data translation and reduces the risk of errors. Instead of
lengthy manual data preparation, users can directly employ the
modeling tools within their familiar CAD environment.

One of the key benefits of using Autodesk Nastran in this
context is its capacity to process a wide spectrum of simulation
types, including steady-state mechanical modeling, time-
varying analysis, modal analysis, and heat-transfer simulation.
This adaptability enables engineers to explore a broad range of
likely failure scenarios and enhance models for optimal
efficiency.

For instance, consider the development of a complex
automotive component. Using Autodesk Nastran within
Inventor, engineers can efficiently create a finite element
representation of the assembly and subject it to different stress
situations. They can then analyze the pressure distribution and
detect potential vulnerable points in the model. This enables for
repeated design refinement before pricey physical prototyping,
causing to considerable expense decreases.

Another crucial element of Autodesk Nastran is its intuitive
environment. The application combines seamlessly with the
comfortable Inventor workspace, decreasing the education
experience for users previously proficient with Inventor. This
enables engineers to concentrate on the simulation itself, rather
than struggling with a complex program system.

Furthermore, Autodesk Nastran gives a variety of reporting
features, allowing users to see the outputs of their analyses in a
easy-to-interpret and succinct manner. These outputs can
include detailed picture illustrations of stress distributions,
simulations of time-varying behavior, and tabular summaries of
important results.

Successful implementation of Autodesk Nastran requires a solid
knowledge of finite element modeling concepts. However, the
user-friendly nature of the application and its smooth
integration with Inventor significantly decreases the complexity
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of the process.

In summary, Autodesk Nastran in AutoCAD 2017 and Autodesk
Inventor gives a powerful and user-friendly tool for executing
mechanical simulation of models. Its flexibility, easy-to-use
system, and seamless integration with popular CAD software
render it an indispensable asset for engineers and designers
seeking to improve the efficiency and robustness of their
creations.

Frequently Asked Questions (FAQ)

* Q: What are the system requirements for running
Autodesk Nastran in AutoCAD 2017 and Inventor?

e A: System requirements change depending on the size of
the models being conducted. Refer to the Autodesk
website for the most current details.

* Q: Is prior experience with FEA necessary to use
Autodesk Nastran?

e A: While a basic understanding of finite element modeling
concepts is advantageous, Autodesk Nastran's user-
friendly interface causes it manageable even to users with
minimal prior knowledge.

* Q: How does Autodesk Nastran compare to other
FEA software packages?

e A: Autodesk Nastran gives a good balance of capability
and simplicity of use. Its integration with AutoCAD 2017
and Inventor is a key strength. The exact selection of FEA
software depends on particular demands and options.

¢ Q: Can | use Autodesk Nastran for non-linear
analysis?

e A: Yes, Autodesk Nastran manages various types of non-
linear simulation, including geometric non-linearities. The
exact capabilities available rest on the precise version of
the application.
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