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Applied Finite Element Analysis (FEA) is an essential tool for design and
engineering professionals looking to validate and optimize their designs. With the
help of Solidworks Simulation 2019, this process has become more efficient and

accurate than ever before.

What is Applied Finite Element Analysis?

Applied Finite Element Analysis, commonly known as FEA, is a computer-based
numerical technique used to simulate and analyze the behavior of a physical

system under different loading conditions. It is widely used in the fields of
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mechanical, civil, and aerospace engineering to predict how a design or structure

will perform before it is manufactured.
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The Power of Solidworks Simulation 2019

Solidworks Simulation 2019 takes applied FEA to a whole new level by providing
engineers and designers with a comprehensive set of tools to analyze their
designs. Whether it's testing the strength and durability of a product, predicting its
performance under different environmental conditions, or optimizing its weight

and material usage, Solidworks Simulation 2019 can handle it all.

Key Features of Solidworks Simulation 2019

1. Easy-to-use Interface: Solidworks Simulation 2019 offers a user-friendly
interface that allows engineers to quickly set up and solve complex simulation

problems without needing extensive training.

2. Extensive Material Library: The software comes with a vast material library
that includes a wide range of properties for different materials, allowing users to

accurately simulate real-world behavior.
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3. Advanced Meshing Capabilities: Solidworks Simulation 2019 offers
advanced meshing capabilities, ensuring accurate representation of the geometry

and reliable results.

4. Robust Solver Technology: The software's solver technology enables
engineers to efficiently solve large and complex simulation problems, delivering

accurate and reliable results.

5. Multiphysics Simulation: Solidworks Simulation 2019 supports multiphysics
simulations, allowing engineers to analyze the interactions between different

physics phenomena, such as structural, thermal, and fluid flow.

6. Design Optimization: The software offers design optimization tools that help
engineers find the best possible design by iterating through different

configurations and automatically finding the optimal solution.

Benefits of Applied FEA with Solidworks Simulation 2019

By incorporating applied FEA with Solidworks Simulation 2019 into the design

process, engineers and designers can achieve several benefits.

1. Reduced Costs: By identifying design flaws or weaknesses early in the design

stage, engineers can avoid costly physical prototypes and potential rework.

2. Improved Product Performance: With the ability to simulate real-world
conditions, engineers can optimize their designs to enhance product

performance, reliability, and safety.

3. Faster Time to Market: By using applied FEA, engineers can quickly identify
design iterations that are unlikely to meet performance requirements, allowing for

faster development cycles.



4. Increased Design Efficiency: Solidworks Simulation 2019 provides engineers
with powerful tools that facilitate faster design optimization and analysis, helping

them make informed decisions and reducing design lead time.

5. Greater Design Insight: By visualizing and analyzing the behavior of their
designs under various load conditions, engineers gain valuable insights into the
strengths and weaknesses of their designs, enabling them to make necessary

improvements.

With the power of applied Finite Element Analysis and the advanced features of
Solidworks Simulation 2019, engineers and designers can confidently optimize
their designs, achieve superior product performance, and reduce costs. By
incorporating this powerful tool into the design process, the possibilities are

endless.
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This textbook is intended to cover the fundamentals of the Finite Element Analysis
(FEA) of mechanical components and structures using the SolidWorks
Simulation®. It is written primary for the engineering students, engineers,

technologist and practitioners who have little or no work experience with
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SolidWorks Simulation. It is assumed that the readers are familiar with the
fundamentals of the strength of materials as offered in an introductory level
course in a typical undergraduate engineering program. However, the basic
theories and formulas have been included in this text as well. This textbook can
be adopted for an introductory level course in Finite Element Analysis offered to
students in mechanical and civil engineering and engineering technology
programs. The Direct Stiffness Method is used to develop the bar, truss, beam
and frame elements. Both analytical and simulation solutions are presented
through examples and tutorials to ensure that readers understand the
fundamentals of FEA and the simulation software.

Chapter 1 of this textbook deals mostly with the fundamentals of the mechanical
loading, 3-Dimensional and 2-Dimensional stress states, four failure theories used
in the SolidWorks Simulation, basics of matrix algebra and matrix manipulation
with MATLABI®.

Chapter 2 of this textbook presents a general overview of SolidWorks Simulation
and addresses the main tools and options required in a typical FEA study. Types
of analysis available in SolidWorks Simulation and four commercially available
SolidWorks Simulation packages will be introduced.

Chapter 3 of this textbook introduces several kinds of elements available in
SolidWorks Simulation. The Solid Element which is used in SolidWorks
Simulation to model bulky parts will be discussed in detail. The concepts of the
Element Size, Aspect Ratio, and Jacobian will be discussed. Several meshing
techniques available in SolidWorks Simulation such as Mesh Control, h-Adaptive,
p-Adaptive, Standard Mesh with Automatic transition, and Curvature based mesh
will be presented as well.

Chapter 4 of this textbook presents the Direct Stiffness Method and Truss
structure analysis. The stiffness matrices will be developed for the bar and truss
elements. The pre-processing, processing and post-processing tools available in

SolidWorks Simulation for 1D bar element, 2D truss, and 3D truss FEA simulation



will be introduced.

Chapter 5 of this textbook deals mostly with beam and frame analysis with
SolidWorks Simulation. The stiffness matrix for a straight beam element will be
developed and the Direct Stiffness Method will be used to analyze both statically
determinate and indeterminate beams loaded with concentrated and distributed
loads. The pre-processing, meshing and post-processing phases of a typical
beam FEA with SolidWorks Simulation will be presented.

Chapter 6 of this textbook presents the application of 2D simplified and 3D shell
elements available in SolidWorks Simulation. In particular, the application of 3D
shell elements for analysis of thin parts such as pressure vessels and sheet metal
parts will be discussed.

Chapter 7 of this textbook deals with assembly analysis using the contact sets.
Several types of contact sets will be introduced and their application will be
explored. Advanced external forces will be presented. Compatible and
incompatible meshing techniques will be introduced.

Chapter 8 of this textbook introduces several types of connectors available in
SolidWorks Simulation and their application. It includes the Bolt, Weld, Pin,
Bearing, Spring, Elastic, Link, and Rigid connectors. Both weld and bolt
connectors will be discussed in detail and several examples and tutorials will be
presented.

Chapter 9 of this textbook introduces the Frequency Analysis tools provided in
SolidWorks Simulation Professional to identify the natural frequencies and related

mode shapes of parts and assemblies.
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Applied Finite Element Analysis (FEA) is an essential tool for design and
_ engineering professionals looking to validate and optimize their designs.
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The Untold Story of Albert Einstein - A
Creator and Rebel Extraordinaire!

The Birth of a Genius The world-renowned physicist, Albert Einstein, was
not only a brilliant mind, but also a true rebel. Born on March 14, 1879, in
Ulm, Germany, he began...

Unveiling the Epic Saga of Dark Tempest: The
Red Winter Trilogy - A Spellbinding Tale of
Adventure, Magic, and Betrayal

The world of literature is adorned with countless awe-inspiring trilogies
that have left readers captivated with their imaginative worlds and
intricately woven plots. In...

The Amazing Adventures of the Heroic
Woodcutter Sisters: A Tale of Courage and
Bravery

Once upon a time in a faraway land, there lived three courageous sisters
named Rose, Lily, and Daisy, also known as the Woodcutter Sisters.
These remarkable siblings were...
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The Ultimate Guide on How to Win Your First
Fight in MMA, Muay Thai, or Sanda

Entering the world of combat sports can be thrilling yet intimidating,
especially when preparing for your first fight in disciplines like MMA,
Muay Thai, or Sanda. However,...

Self Organization in Biological Systems:
Princeton Studies in Complexity - Exploring
the Mysteries of Nature's Collective
Intelligence

In the intricate web of life, a fascinating phenomenon occurs - self-
organization. From the swarming of birds in the sky to the intricate
patterns of ant colonies, nature...

Discover the Fascinating World of Donor
Acceptor Substituted Aminocyclopropanes
And

|. Synthesis and reactivity of donor acceptor substituted
aminocyclopropanes (DASACs) have been a subject of extensive
research in organic chemistry. These fascinating...

Unveiling the Shocking Truth about Enemy
The Eli Diaries 10 - Prepare to Be Amazed!

The highly anticipated sequel, "Enemy The Eli Diaries 10," has taken the
world by storm, leaving fans on the edge of their seats. As we dive
deeper into the mystery and...
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