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Engineering Analysis With Solidworks Simulation
Engineering Analysis with ANSYS Software, Second Edition, provides a comprehensive
introduction to fundamental areas of engineering analysis needed for research or commercial
engineering projects. The book introduces the principles of the finite element method, presents
an overview of ANSYS technologies, then covers key application areas in detail. This new
edition updates the latest version of ANSYS, describes how to use FLUENT for CFD FEA, and
includes more worked examples. With detailed step-by-step explanations and sample
problems, this book develops the reader’s understanding of FEA and their ability to use
ANSYS software tools to solve a range of analysis problems. Uses detailed and clear step-bystep instructions, worked examples and screen-by-screen illustrative problems to reinforce
learning Updates the latest version of ANSYS, using FLUENT instead of FLOWTRAN Includes
instructions for use of WORKBENCH Features additional worked examples to show
engineering analysis in a broader range of practical engineering applications
King's FINITE ELEMENT ANALYSIS WITH SOLIDWORKS SIMULATION prepares readers for
a range of professional applications using an innovative approach that combines presentation
theory with solid mechanics calculations to confirm configurations. The author demonstrates
calculations in PTC Mathcad, providing an interactive what-if environment. Users then build
SOLIDWORKS simulations. The book focuses on 3D analysis of real-world designs while
emphasizing fundamentals. Readers master critical concepts such as singular stiffness
matrices, digital resolution, and rigid-body motion. They build a small FEA software program
that implements a 1D spring model. Investigations explore the effects of changing analyses as
readers compare solutions, identify errors, make decisions, and examine alternative
configurations and new models to become mature problem solvers and critical thinkers.
Important Notice: Media content referenced within the product description or the product text
may not be available in the ebook version.
Engineering Analysis with SOLIDWORKS Simulation 2020 goes beyond the standard software
manual. Its unique approach concurrently introduces you to the SOLIDWORKS Simulation
2020 software and the fundamentals of Finite Element Analysis (FEA) through hands-on
exercises. A number of projects are presented using commonly used parts to illustrate the
analysis features of SOLIDWORKS Simulation. Each chapter is designed to build on the skills,
experiences and understanding gained from the previous chapters.
Thermal Analysis with SOLIDWORKS Simulation 2018 goes beyond the standard software
manual. It concurrently introduces the reader to thermal analysis and its implementation in
SOLIDWORKS Simulation using hands-on exercises. A number of projects are presented to
illustrate thermal analysis and related topics. Each chapter is designed to build on the skills
and understanding gained from previous exercises. Thermal Analysis with SOLIDWORKS
Simulation 2018 is designed for users who are already familiar with the basics of Finite
Element Analysis (FEA) using SOLIDWORKS Simulation or who have completed the book
Engineering Analysis with SOLIDWORKS Simulation 2018. Thermal Analysis with
SOLIDWORKS Simulation 2018 builds on these topics in the area of thermal analysis. Some
understanding of FEA and SOLIDWORKS Simulation is assumed.
Engineering Analysis with SOLIDWORKS Simulation 2018 goes beyond the standard software
manual. Its unique approach concurrently introduces you to the SOLIDWORKS Simulation
2018 software and the fundamentals of Finite Element Analysis (FEA) through hands-on
exercises. A number of projects are presented using commonly used parts to illustrate the
analysis features of SOLIDWORKS Simulation. Each chapter is designed to build on the skills,
experiences and understanding gained from the previous chapters.
Engineering Analysis with SolidWorks Simulation 2012 goes beyond the standard software
manual. Its unique approach concurrently introduces you to the SolidWorks Simulation 2012
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software and the fundamentals of Finite Element Analysis (FEA) through hands-on exercises.
A number of projects are presented using commonly used parts to illustrate the analysis
features of SolidWorks Simulation. Each chapter is designed to build on the skills, experiences
and understanding gained from the previous chapters. Topics covered: Linear static analysis of
parts and assemblies Contact stress analysis Frequency (modal) analysis Buckling analysis
Thermal analysis Drop test analysis Nonlinear analysis Dynamic analysis Random vibration
analysis h and p adaptive solution methods Modeling techniques Implementation of FEA in the
design process Management of FEA projects FEA terminology
The primary goal of Introduction to Finite Element Analysis Using SOLIDWORKS Simulation
2021 is to introduce the aspects of Finite Element Analysis (FEA) that are important to
engineers and designers. Theoretical aspects of FEA are also introduced as they are needed
to help better understand the operation. The primary emphasis of the text is placed on the
practical concepts and procedures needed to use SOLIDWORKS Simulation in performing
Linear Static Stress Analysis and basic Modal Analysis. This text covers SOLIDWORKS
Simulation and the lessons proceed in a pedagogical fashion to guide you from constructing
basic truss elements to generating three-dimensional solid elements from solid models. This
text takes a hands-on, exercise-intensive approach to all the important FEA techniques and
concepts. This textbook contains a series of fourteen tutorial style lessons designed to
introduce beginning FEA users to SOLIDWORKS Simulation. The basic premise of this book is
that the more designs you create using SOLIDWORKS Simulation, the better you learn the
software. With this in mind, each lesson introduces a new set of commands and concepts,
building on previous lessons.
Presents a guide to the features of SolidWorks Simulation software and the fundamentals of
Finite Element Analysis along with providing a variety of hands-on exercises.

Engineering Analysis with SOLIDWORKS Simulation 2015 goes beyond the
standard software manual. Its unique approach concurrently introduces you to
the SOLIDWORKS Simulation 2015 software and the fundamentals of Finite
Element Analysis (FEA) through hands-on exercises. A number of projects are
presented using commonly used parts to illustrate the analysis features of
SOLIDWORKS Simulation. Each chapter is designed to build on the skills,
experiences and understanding gained from the previous chapters. Topics
covered: Linear static analysis of parts and assembliesContact stress
analysisFrequency (modal) analysisBuckling analysisThermal analysisDrop test
analysisNonlinear analysisDynamic analysisRandom vibration analysish and p
adaptive solution methodsModeling techniquesImplementation of FEA in the
design processManagement of FEA projectsFEA terminology
Engineering Analysis with SOLIDWORKS Simulation 2021 goes beyond the
standard software manual. Its unique approach concurrently introduces you to
the SOLIDWORKS Simulation 2021 software and the fundamentals of Finite
Element Analysis (FEA) through hands-on exercises. A number of projects are
presented using commonly used parts to illustrate the analysis features of
SOLIDWORKS Simulation. Each chapter is designed to build on the skills,
experiences and understanding gained from the previous chapters. Topics
covered • Linear static analysis of parts and assemblies • Contact stress
analysis • Frequency (modal) analysis • Buckling analysis • Thermal analysis •
Drop test analysis • Nonlinear analysis • Dynamic analysis • Random vibration
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analysis • h and p adaptive solution methods • Modeling techniques •
Implementation of FEA in the design process • Management of FEA projects •
FEA terminology
Vibration Analysis with SOLIDWORKS Simulation 2018 goes beyond the
standard software manual. It concurrently introduces the reader to vibration
analysis and its implementation in SOLIDWORKS Simulation using hands-on
exercises. A number of projects are presented to illustrate vibration analysis and
related topics. Each chapter is designed to build on the skills and understanding
gained from previous exercises. Vibration Analysis with SOLIDWORKS
Simulation 2018 is designed for users who are already familiar with the basics of
Finite Element Analysis (FEA) using SOLIDWORKS Simulation or who have
completed the book Engineering Analysis with SOLIDWORKS Simulation 2018.
Vibration Analysis with SOLIDWORKS Simulation 2018 builds on these topics in
the area of vibration analysis. Some understanding of structural analysis and
solid mechanics is recommended.
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
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 MATLABl®.
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
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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 postprocessing 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.
The primary goal of Introduction to Finite Element Analysis Using SOLIDWORKS
Simulation 2018 is to introduce the aspects of Finite Element Analysis (FEA) that
are important to engineers and designers. Theoretical aspects of FEA are also
introduced as they are needed to help better understand the operation. The
primary emphasis of the text is placed on the practical concepts and procedures
needed to use SOLIDWORKS Simulation in performing Linear Static Stress
Analysis and basic Modal Analysis. This text covers SOLIDWORKS Simulation
and the lessons proceed in a pedagogical fashion to guide you from constructing
basic truss elements to generating three-dimensional solid elements from solid
models. This text takes a hands-on, exercise-intensive approach to all the
important FEA techniques and concepts. This textbook contains a series of
fourteen tutorial style lessons designed to introduce beginning FEA users to
SOLIDWORKS Simulation. The basic premise of this book is that the more
designs you create using SOLIDWORKS Simulation, the better you learn the
software. With this in mind, each lesson introduces a new set of commands and
concepts, building on previous lessons.
Engineering Design with SOLIDWORKS 2021 is written to assist students,
designers, engineers and professionals. The book provides a solid foundation in
SOLIDWORKS by utilizing projects with step-by-step instructions for the beginner
to intermediate SOLIDWORKS user featuring machined, plastic and sheet metal
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components. Desired outcomes and usage competencies are listed for each
project. The book is divided into five sections with 11 projects. Project 1 - Project
6: Explore the SOLIDWORKS User Interface and CommandManager, Document
and System properties, simple and complex parts and assemblies, proper design
intent, design tables, configurations, multi-sheet, multi-view drawings, BOMs, and
Revision tables using basic and advanced features. Additional techniques include
the edit and reuse of features, parts, and assemblies through symmetry, patterns,
configurations, SOLIDWORKS 3D ContentCentral and the SOLIDWORKS
Toolbox. Project 7: Understand Top-Down assembly modeling and Sheet Metal
parts. Develop components In-Context with InPlace Mates, along with the ability
to import parts using the Top-Down assembly method. Convert a solid part into a
Sheet Metal part and insert and apply various Sheet Metal features. Project 8 Project 9: Recognize SOLIDWORKS Simulation and Intelligent Modeling
techniques. Understand a general overview of SOLIDWORKS Simulation and the
type of questions that are on the SOLIDWORKS Simulation Associate - Finite
Element Analysis (CSWSA-FEA) exam. Apply design intent and intelligent
modeling techniques in a sketch, feature, part, plane, assembly and drawing.
Project 10: Comprehend the differences between additive and subtractive
manufacturing. Understand 3D printer terminology along with a working
knowledge of preparing, saving, and printing CAD models on a low cost printer.
Project 11: Review the Certified SOLIDWORKS Associate (CSWA) program.
Understand the curriculum and categories of the CSWA exam and the required
model knowledge needed to successfully take the exam. The author developed
the industry scenarios by combining his own industry experience with the
knowledge of engineers, department managers, vendors and manufacturers.
These professionals are directly involved with SOLIDWORKS every day. Their
responsibilities go far beyond the creation of just a 3D model.
An Introduction to SOLIDWORKS Flow Simulation 2017 takes you through the
steps of creating the SOLIDWORKS part for the simulation followed by the setup
and calculation of the SOLIDWORKS Flow Simulation project. The results from
calculations are visualized and compared with theoretical solutions and empirical
data. Each chapter starts with the objectives and a description of the specific
problems that are studied. End of chapter exercises are included for
reinforcement and practice of what has been learned. The fourteen chapters of
this book are directed towards first-time to intermediate level users of
SOLIDWORKS Flow Simulation. It is intended to be a supplement to
undergraduate Fluid Mechanics and Heat Transfer related courses. This book
can also be used to show students the capabilities of fluid flow and heat transfer
simulations in freshman and sophomore courses such as Introduction to
Engineering. Both internal and external flow problems are covered and compared
with experimental results and analytical solutions. Covered topics include airfoil
flow, boundary layers, flow meters, heat exchanger, natural and forced
convection, pipe flow, rotating flow, tube bank flow and valve flow.
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The primary goal of Introduction to Finite Element Analysis Using SOLIDWORKS
Simulation 2020 is to introduce the aspects of Finite Element Analysis (FEA) that
are important to engineers and designers. Theoretical aspects of FEA are also
introduced as they are needed to help better understand the operation. The
primary emphasis of the text is placed on the practical concepts and procedures
needed to use SOLIDWORKS Simulation in performing Linear Static Stress
Analysis and basic Modal Analysis. This text covers SOLIDWORKS Simulation
and the lessons proceed in a pedagogical fashion to guide you from constructing
basic truss elements to generating three-dimensional solid elements from solid
models. This text takes a hands-on, exercise-intensive approach to all the
important FEA techniques and concepts. This textbook contains a series of
fourteen tutorial style lessons designed to introduce beginning FEA users to
SOLIDWORKS Simulation. The basic premise of this book is that the more
designs you create using SOLIDWORKS Simulation, the better you learn the
software. With this in mind, each lesson introduces a new set of commands and
concepts, building on previous lessons.
Engineering Analysis with SolidWorks Simulation 2014 goes beyond the standard software
manual. Its unique approach concurrently introduces you to the SolidWorks Simulation 2014
software and the fundamentals of Finite Element Analysis (FEA) through hands-on exercises.
A number of projects are presented using commonly used parts to illustrate the analysis
features of SolidWorks Simulation. Each chapter is designed to build on the skills, experiences
and understanding gained from the previous chapters. Topics covered: Linear static analysis of
parts and assemblies Contact stress analysis Frequency (modal) analysis Buckling analysis
Thermal analysis Drop test analysis Nonlinear analysis Dynamic analysis Random vibration
analysis h and p adaptive solution methods Modeling techniques Implementation of FEA in the
design process Management of FEA projects FEA terminology
Thermal Analysis with SolidWorks Simulation 2012 goes beyond the standard software
manual. It concurrently introduces the reader to thermal analysis and its implementation in
SolidWorks Simulation using hands-on exercises. A number of projects are presented to
illustrate thermal analysis and related topics. Each chapter is designed to build on the skills
and understanding gained from previous exercises. Thermal Analysis with SolidWorks
Simulation 2012 is designed for users who are already familiar with basics of Finite Element
Analysis (FEA) using SolidWorks Simulation or who have completed the book Engineering
Analysis with SolidWorks Simulation 2012. Thermal Analysis with SolidWorks Simulation 2012
builds on these topics in the area of thermal analysis. Some understanding of FEA and
SolidWorks Simulation is assumed.
Thermal Analysis with SolidWorks Simulation 2013 goes beyond the standard software
manual. It concurrently introduces the reader to thermal analysis and its implementation in
SolidWorks Simulation using hands-on exercises. A number of projects are presented to
illustrate thermal analysis and related topics. Each chapter is designed to build on the skills
and understanding gained from previous exercises. Thermal Analysis with SolidWorks
Simulation 2013 is designed for users who are already familiar with basics of Finite Element
Analysis (FEA) using SolidWorks Simulation or who have completed the book Engineering
Analysis with SolidWorks Simulation 2013. Thermal Analysis with SolidWorks Simulation 2013
builds on these topics in the area of thermal analysis. Some understanding of FEA and
SolidWorks Simulation is assumed.
An Introduction to SOLIDWORKS Flow Simulation 2020 takes you through the steps of
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creating the SOLIDWORKS part for the simulation followed by the setup and calculation of the
SOLIDWORKS Flow Simulation project. The results from calculations are visualized and
compared with theoretical solutions and empirical data. Each chapter starts with the objectives
and a description of the specific problems that are studied. End of chapter exercises are
included for reinforcement and practice of what has been learned. The fourteen chapters of
this book are directed towards first-time to intermediate level users of SOLIDWORKS Flow
Simulation. It is intended to be a supplement to undergraduate Fluid Mechanics and Heat
Transfer related courses. This book can also be used to show students the capabilities of fluid
flow and heat transfer simulations in freshman and sophomore courses such as Introduction to
Engineering. Both internal and external flow problems are covered and compared with
experimental results and analytical solutions. Covered topics include airfoil flow, boundary
layers, flow meters, heat exchanger, natural and forced convection, pipe flow, rotating flow,
tube bank flow and valve flow.
Engineering Analysis with SOLIDWORKS Simulation 2017 goes beyond the standard software
manual. Its unique approach concurrently introduces you to the SOLIDWORKS Simulation
2017 software and the fundamentals of Finite Element Analysis (FEA) through hands-on
exercises. A number of projects are presented using commonly used parts to illustrate the
analysis features of SOLIDWORKS Simulation. Each chapter is designed to build on the skills,
experiences and understanding gained from the previous chapters.
Engineering Analysis with SOLIDWORKS Simulation 2019 goes beyond the standard software
manual. Its unique approach concurrently introduces you to the SOLIDWORKS Simulation
2019 software and the fundamentals of Finite Element Analysis (FEA) through hands-on
exercises. A number of projects are presented using commonly used parts to illustrate the
analysis features of SOLIDWORKS Simulation. Each chapter is designed to build on the skills,
experiences and understanding gained from the previous chapters. Topics covered Linear
static analysis of parts and assembliesContact stress analysisFrequency (modal)
analysisBuckling analysisThermal analysisDrop test analysisNonlinear analysisDynamic
analysisRandom vibration analysish and p adaptive solution methodsModeling
techniquesImplementation of FEA in the design processManagement of FEA projectsFEA
terminology
Finite Element Analysis Applications: A Systematic and Practical Approach strikes a solid
balance between more traditional FEA textbooks that focus primarily on theory, and the
software specific guidebooks that help teach students and professionals how to use particular
FEA software packages without providing the theoretical foundation. In this new textbook,
Professor Bi condenses the introduction of theories and focuses mainly on essentials that
students need to understand FEA models. The book is organized to be application-oriented,
covering FEA modeling theory and skills directly associated with activities involved in design
processes. Discussion of classic FEA elements (such as truss, beam and frame) is limited. Via
the use of several case studies, the book provides easy-to-follow guidance on modeling of
different design problems. It uses SolidWorks simulation as the platform so that students do
not need to waste time creating geometries for FEA modelling. Provides a systematic
approach to dealing with the complexity of various engineering designs Includes sections on
the design of machine elements to illustrate FEA applications Contains practical case studies
presented as tutorials to facilitate learning of FEA methods Includes ancillary materials, such
as a solutions manual for instructors, PPT lecture slides and downloadable CAD models for
examples in SolidWorks
This is one book of a four-part series, which aims to integrate discussion of modern
engineering design principles, advanced design tools, and industrial design practices
throughout the design process. Through this series, the reader will: Understand basic design
principles and modern engineering design paradigms. Understand CAD/CAE/CAM tools
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available for various design related tasks. Understand how to put an integrated system
together to conduct product design using the paradigms and tools. Understand industrial
practices in employing virtual engineering design and tools for product development. Provides
a comprehensive and thorough coverage on essential elements for product performance
evaluation using the virtual engineering paradigms Covers CAD/CAE in Structural Analysis
using FEM, Motion Analysis of Mechanical Systems, Fatigue and Fracture Analysis Each
chapter includes both analytical methods and computer-aided design methods, reflecting the
use of modern computational tools in engineering design and practice A case study and tutorial
example at the end of each chapter provide hands-on practice in implementing off-the-shelf
computer design tools Provides two projects at the end of the book showing the use of
Pro/ENGINEER® and SolidWorks ® to implement concepts discussed in the book
Young engineers are often required to utilize commercial finite element software without having
had a course on finite element theory. That can lead to computer-aided design errors. This
book outlines the basic theory, with a minimum of mathematics, and how its phases are
structured within a typical software. The importance of estimating a solution, or verifying the
results, by other means is emphasized and illustrated. The book also demonstrates the
common processes for utilizing the typical graphical icon interfaces in commercial codes. in
particular, the book uses and covers the widely utilized SolidWorks solid modeling and
simulation system to demonstrate applications in heat transfer, stress analysis, vibrations,
buckling, and other fields. The book, with its detailed applications, will appeal to upper-level
undergraduates as well as engineers new to industry.
SOLIDWORKS 2021: A Power Guide for Beginners and Intermediate Users textbook has been
designed for instructor-led courses as well as self-paced learning. It is intended to help
engineers and designers interested in learning SOLIDWORKS for creating 3D mechanical
design. This textbook is a great help for new SOLIDWORKS users and a great teaching aid in
classroom training. This textbook consists of 14 chapters, with a total of 798 pages covering
the major environments of SOLIDWORKS such as Sketching environment, Part modeling
environment, Assembly environment, and Drawing environment. This textbook teaches users
to use SOLIDWORKS mechanical design software for creating parametric 3D solid
components, assemblies, and 2D drawings. This textbook also includes a chapter on creating
multiple configurations of a design. This textbook not only focuses on the usage of the tools
and commands of SOLIDWORKS but also on the concept of design. Every chapter in this
textbook contains tutorials that provide users with step-by-step instructions for creating
mechanical designs and drawings with ease. Moreover, every chapter ends with hands-on test
drives which allow users to experience the user friendly and technical capabilities of
SOLIDWORKS.
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 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. It is strongly recommended that readers always find a way to
verify the FEA simulation results. In this textbook, the simulation results are verified for the
truss, beam and frame structures using the analytical approaches through the Direct Stiffness
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Method. However, readers must consider that in many engineering problems, they have to
deal with complicated geometries, loadings, and material properties which make it very difficult,
if not impossible, to solve the problem using analytical methods. 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, Cramer’s rule for solving linear algebraic equations, and matrix manipulation
with Microsoft Excel®. 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. The three main steps in FEA include: (i) preprocessing; (ii) processing, and (iii) post-processing and are used in the SolidWorks Simulation
working environment. They will be discussed in detail and related tools available in this
software will be presented. 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 postprocessing tools available in SolidWorks Simulation for 1D bar element, 2D truss, and 3D truss
FEA simulation will be introduced. Several examples and tutorials will be presented to show
how the user can verify the simulation results by comparing them to the analytical results.
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. This is done by defining their equivalent nodal
forces and moments. The pre-processing, meshing and post-processing phases of a typical
beam FEA with SolidWorks Simulation will be presented. As before, several examples and
tutorials will be presented to show how the user can verify the simulation results by comparing
them to the analytical results. 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. The related pre-processing, meshing, and post-processing tools
available in SolidWorks Simulation will be presented through several tutorials, 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. Beside,
several techniques to simplify the simulation of assemblies will be discussed. Several
examples and tutorials will be presented to show how the user can use related tools available
in SolidWorks Simulation and interpret the simulation results. 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. A one degree of freedom mass-spring-damper will be
presented to explain fundamental concepts such as natural frequency, mode shape,
resonance, and damping ratio. The pre-processing, meshing, and post-processing tools
available in SolidWorks Simulation for Frequency Analysis will be presented through several
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tutorials.
The primary goal of Introduction to Finite Element Analysis Using SOLIDWORKS Simulation
2015 is to introduce the aspects of Finite Element Analysis (FEA) that are important to
engineers and designers. Theoretical aspects of FEA are also introduced as they are needed
to help better understand the operation. The primary emphasis of the text is placed on the
practical concepts and procedures needed to use SOLIDWORKS Simulation in performing
Linear Static Stress Analysis and basic Modal Analysis. This text covers SOLIDWORKS
Simulation and the lessons proceed in a pedagogical fashion to guide you from constructing
basic truss elements to generating three-dimensional solid elements from solid models. This
text takes a hands-on, exercise-intensive approach to all the important FEA techniques and
concepts. This textbook contains a series of fourteen tutorial style lessons designed to
introduce beginning FEA users to SOLIDWORKS Simulation. The basic premise of this book is
that the more designs you create using SOLIDWORKS Simulation, the better you learn the
software. With this in mind, each lesson introduces a new set of commands and concepts,
building on previous lessons.
Vibration Analysis with SOLIDWORKS Simulation 2017 goes beyond the standard software
manual. It concurrently introduces the reader to vibration analysis and its implementation in
SOLIDWORKS Simulation using hands-on exercises. A number of projects are presented to
illustrate vibration analysis and related topics. Each chapter is designed to build on the skills
and understanding gained from previous exercises. Vibration Analysis with SOLIDWORKS
Simulation 2017 is designed for users who are already familiar with the basics of Finite
Element Analysis (FEA) using SOLIDWORKS Simulation or who have completed the book
Engineering Analysis with SOLIDWORKS Simulation 2017. Vibration Analysis with
SOLIDWORKS Simulation 2017 builds on these topics in the area of vibration analysis. Some
understanding of structural analysis and solid mechanics is recommended.
Vibration Analysis with SolidWorks Simulation 2014 goes beyond the standard software
manual. It concurrently introduces the reader to vibration analysis and its implementation in
SolidWorks Simulation using hands-on exercises. A number of projects are presented to
illustrate vibration analysis and related topics. Each chapter is designed to build on the skills
and understanding gained from previous exercises. Vibration Analysis with SolidWorks
Simulation 2014 is designed for users who are already familiar with the basics of Finite
Element Analysis (FEA) using SolidWorks Simulation or who have completed the book
Engineering Analysis with SolidWorks Simulation 2014. Vibration Analysis with SolidWorks
Simulation 2014 builds on these topics in the area of vibration analysis. Some understanding of
structural analysis and solid mechanics is recommended.
Engineering Analysis with SolidWorks Simulation 2013 goes beyond the standard software
manual. Its unique approach concurrently introduces you to the SolidWorks Simulation 2013
software and the fundamentals of Finite Element Analysis (FEA) through hands-on exercises.
A number of projects are presented using commonly used parts to illustrate the analysis
features of SolidWorks Simulation. Each chapter is designed to build on the skills, experiences
and understanding gained from the previous chapters. Topics covered: Linear static analysis of
parts and assemblies Contact stress analysis Frequency (modal) analysis Buckling analysis
Thermal analysis Drop test analysis Nonlinear analysis Dynamic analysis Random vibration
analysis h and p adaptive solution methods Modeling techniques Implementation of FEA in the
design process Management of FEA projects FEA terminology
An Introduction to SOLIDWORKS Flow Simulation 2021 takes you through the steps of
creating the SOLIDWORKS part for the simulation followed by the setup and calculation of the
SOLIDWORKS Flow Simulation project. The results from calculations are visualized and
compared with theoretical solutions and empirical data. Each chapter starts with the objectives
and a description of the specific problems that are studied. End of chapter exercises are
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included for reinforcement and practice of what has been learned. The fourteen chapters of
this book are directed towards first-time to intermediate level users of SOLIDWORKS Flow
Simulation. It is intended to be a supplement to undergraduate Fluid Mechanics and Heat
Transfer related courses. This book can also be used to show students the capabilities of fluid
flow and heat transfer simulations in freshman and sophomore courses such as Introduction to
Engineering. Both internal and external flow problems are covered and compared with
experimental results and analytical solutions. Covered topics include airfoil flow, boundary
layers, flow meters, heat exchanger, natural and forced convection, pipe flow, rotating flow,
tube bank flow and valve flow. Covers these feature of SOLIDWORKS Flow Simulation 2021:
Animations Automatic and Manual Meshing Boundary Conditions Calculation Control Options
External and Internal Flow Goals Laminar and Turbulent Flow Physical Features Result
Visualizations Two and Three Dimensional Flow Velocity, Thermodynamic and Turbulence
Parameters Wall Thermal Conditions Free Surfaces

Analysis of Machine Elements Using SOLIDWORKS Simulation 2019 is written
primarily for first-time SOLIDWORKS Simulation 2019 users who wish to
understand finite element analysis capabilities applicable to stress analysis of
mechanical elements. The focus of examples is on problems commonly found in
introductory, undergraduate, Design of Machine Elements or similarly named
courses. In order to be compatible with most machine design textbooks, this text
begins with problems that can be solved with a basic understanding of
mechanics of materials. Problem types quickly migrate to include states of stress
found in more specialized situations common to a design of mechanical elements
course. Paralleling this progression of problem types, each chapter introduces
new software concepts and capabilities. Many examples are accompanied by
problem solutions based on use of classical equations for stress determination.
Unlike many step-by-step user guides that only list a succession of steps, which if
followed correctly lead to successful solution of a problem, this text attempts to
provide insight into why each step is performed. This approach amplifies two
fundamental tenets of this text. The first is that a better understanding of course
topics related to stress determination is realized when classical methods and
finite element solutions are considered together. The second tenet is that finite
element solutions should always be verified by checking, whether by classical
stress equations or experimentation. Each chapter begins with a list of learning
objectives related to specific capabilities of the SOLIDWORKS Simulation
program introduced in that chapter. Most software capabilities are repeated in
subsequent examples so that users gain familiarity with their purpose and are
capable of using them in future problems. All end-of-chapter problems are
accompanied by evaluation "check sheets" to facilitate grading assignments.
• Designed for first-time SOLIDWORKS Simulation users • Focuses on
examples commonly found in Design of Machine Elements courses • Many
problems are accompanied by solutions using classical equations • Combines
step-by-step tutorials with detailed explanations of why each step is taken
Analysis of Machine Elements Using SOLIDWORKS Simulation 2021 is written
primarily for first-time SOLIDWORKS Simulation 2021 users who wish to
understand finite element analysis capabilities applicable to stress analysis of
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mechanical elements. The focus of examples is on problems commonly found in
introductory, undergraduate, Design of Machine Elements or similarly named
courses. In order to be compatible with most machine design textbooks, this text
begins with problems that can be solved with a basic understanding of
mechanics of materials. Problem types quickly migrate to include states of stress
found in more specialized situations common to a design of mechanical elements
course. Paralleling this progression of problem types, each chapter introduces
new software concepts and capabilities. Many examples are accompanied by
problem solutions based on use of classical equations for stress determination.
Unlike many step-by-step user guides that only list a succession of steps, which if
followed correctly lead to successful solution of a problem, this text attempts to
provide insight into why each step is performed. This approach amplifies two
fundamental tenets of this text. The first is that a better understanding of course
topics related to stress determination is realized when classical methods and
finite element solutions are considered together. The second tenet is that finite
element solutions should always be verified by checking, whether by classical
stress equations or experimentation. Each chapter begins with a list of learning
objectives related to specific capabilities of the SOLIDWORKS Simulation
program introduced in that chapter. Most software capabilities are repeated in
subsequent examples so that users gain familiarity with their purpose and are
capable of using them in future problems. All end-of-chapter problems are
accompanied by evaluation "check sheets" to facilitate grading assignments.
Table of Contents Introduction 1. Stress Analysis Using SOLIDWORKS
Simulation 2. Curved Beam Analysis 3. Stress Concentration Analysis 4. Thin
and Thick Wall Pressure Vessels 5. Interference Fit Analysis 6. Contact Analysis
7. Bolted Joint Analysis 8. Design Optimization 9. Elastic Buckling 10. Fatigue
Testing Analysis 11. Thermal Stress Analysis Appendix A: Organizing
Assignments Using MS Word Appendix B: Alternate Method to Change Screen
Background Color Index
Engineering Analysis with SOLIDWORKS Simulation 2016 goes beyond the
standard software manual. Its unique approach concurrently introduces you to
the SOLIDWORKS Simulation 2016 software and the fundamentals of Finite
Element Analysis (FEA) through hands-on exercises. A number of projects are
presented using commonly used parts to illustrate the analysis features of
SOLIDWORKS Simulation. Each chapter is designed to build on the skills,
experiences and understanding gained from the previous chapters.
Vibration Analysis with SOLIDWORKS Simulation 2016 goes beyond the
standard software manual. It concurrently introduces the reader to vibration
analysis and its implementation in SOLIDWORKS Simulation using hands-on
exercises. A number of projects are presented to illustrate vibration analysis and
related topics. Each chapter is designed to build on the skills and understanding
gained from previous exercises. Vibration Analysis with SOLIDWORKS
Simulation 2016 is designed for users who are already familiar with the basics of
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Finite Element Analysis (FEA) using SOLIDWORKS Simulation or who have
completed the book Engineering Analysis with SOLIDWORKS Simulation 2016.
Vibration Analysis with SOLIDWORKS Simulation 2016 builds on these topics in
the area of vibration analysis. Some understanding of structural analysis and
solid mechanics is recommended.
Uses Finite Element Analysis (FEA) as Implemented in SolidWorks Simulation
Outlining a path that readers can follow to ensure a static analysis that is both
accurate and sound, Introduction to Static Analysis using SolidWorks Simulation
effectively applies one of the most widely used software packages for
engineering design to the concepts of static analysis. This text utilizes a step-bystep approach to introduce the use of a finite element simulation within a
computer-aided design (CAD) tool environment. It does not center on formulae
and the theory of FEM; in fact, it contains essentially no theory on FEM other
than practical guidelines. The book is self-contained and enables the reader to
progress independently without an instructor. It is a valuable guide for students,
educators, and practicing professionals who wish to forego commercial training
programs, but need to refresh or improve their knowledge of the subject.
Classroom Tested with Figures, Examples, and Homework Problems The book
contains more than 300 illustrations and extensive explanatory notes covering
the features of the SolidWorks (SW) Simulation software. The author presents
commonly used examples and techniques highlighting the close interaction
between CAD modelling and FE analysis. She describes the stages and program
demands used during static analysis, details different cases, and explores the
impact of selected options on the final result. In addition, the book includes handson exercises, program commands, and a summary after each chapter. Explores
the static studies of simple bodies to more complex structures Considers different
types of loads and how to start the loads property managers Studies the workflow
of the run analysis and discusses how to assess the feedback provided by the
study manager Covers the generation of graphs Determines how to assess the
quality of the created mesh based on the final results and how to improve the
accuracy of the results by changing the mesh properties Examines a machine
unit with planar symmetrical geometry or with circular geometry exposed to
symmetrical boundary conditions Compares 3D FEA to 2D FEA Discusses the
impact of the adopted calculating formulation by comparing thin-plate results to
thick-plate results Introduction to Static Analysis using SolidWorks Simulation
equips students, educators, and practicing professionals with an in-depth
understanding of the features of SW Simulation applicable to static analysis
(FEA/FEM).
Engineering Analysis with SolidWorks Simulation 2011 goes beyond the standard
software manual because its unique approach concurrently introduces you to the
SolidWorks Simulation 2011 software and the fundamentals of Finite Element
Analysis (FEA) through hands-on exercises. A number of projects are presented
using commonly used parts to illustrate the analysis features of SolidWorks
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Simulation. Each chapter is designed to build on the skills, experiences and
understanding gained from the previous chapters. The following FEA functionality
of SolidWorks Simulation 2011 is covered: Linear static analysis of parts and
assemblies Contact stress analysis Frequency (modal) analysis Buckling
analysis Thermal analysis Drop test analysis Nonlinear analysis Dynamic
analysis h and p adaptive solution methods
Engineering Analysis with SolidWorks Simulation 2012SDC Publications
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