frequency analysis in solidworks

frequency analysis in solidworks is a critical process used in engineering and design to evaluate the
natural frequencies and mode shapes of components and assemblies. This analysis helps predict
potential resonances and dynamic responses to vibrational forces, which could lead to structural failure
or performance issues. SolidWorks, a widely used CAD and simulation software, offers integrated tools
to perform frequency analysis efficiently. The software’s Simulation module enables engineers to
model complex geometries, apply material properties, and simulate vibrational behavior under various
boundary conditions. Understanding frequency analysis in SolidWorks is essential for optimizing
designs, enhancing durability, and ensuring safety in mechanical systems. This article provides a
comprehensive overview of frequency analysis in SolidWorks, covering its principles, setup procedures,
interpretation of results, and practical applications. The discussion will also highlight best practices and

common challenges encountered during frequency simulations.
¢ Understanding Frequency Analysis in SolidWorks
¢ Setting Up Frequency Analysis in SolidWorks Simulation
¢ Interpreting Frequency Analysis Results

» Applications of Frequency Analysis in Engineering

* Best Practices and Tips for Accurate Frequency Analysis

Understanding Frequency Analysis in SolidWorks

Frequency analysis in SolidWorks involves determining the natural frequencies at which a part or



assembly tends to vibrate. These natural frequencies correspond to specific mode shapes, which
describe the deformation patterns associated with each frequency. When a structure is exposed to
dynamic loading or environmental vibrations, resonance can occur if the excitation frequency matches
one of the natural frequencies, potentially causing excessive vibrations or failure. SolidWorks
Simulation uses the finite element method (FEM) to discretize the model into smaller elements,
enabling precise calculation of eigenvalues and eigenvectors, which correspond to natural frequencies

and mode shapes respectively.

Fundamentals of Vibrational Behavior

Every structure possesses inherent vibrational characteristics defined by its geometry, material
properties, and constraints. Frequency analysis predicts these characteristics by solving the eigenvalue
problem derived from the equation of motion. The key outputs include the fundamental frequency
(lowest natural frequency) and higher modes, which provide insight into the dynamic stability of the

design. Identifying these frequencies helps prevent resonance and guides design modifications.

Role of Material Properties and Boundary Conditions

Accurate frequency analysis depends heavily on the correct assignment of material properties such as
density, Young’s modulus, and Poisson’s ratio. Boundary conditions, including fixed supports, pinned
joints, or free edges, significantly influence the natural frequencies by altering the stiffness and
constraints of the model. SolidWorks allows precise definition of these parameters to simulate real-

world operating environments.

Setting Up Frequency Analysis in SolidWorks Simulation

Performing frequency analysis in SolidWorks requires a systematic setup within the Simulation
environment. Users must prepare the CAD model, define materials, apply fixtures, and select

appropriate analysis settings to ensure accurate results. The process is streamlined by the intuitive



interface and guided workflows provided by SolidWorks Simulation.

Preparing the Model

Prior to analysis, the model should be checked for geometric integrity, ensuring no errors such as gaps
or overlapping surfaces exist. Simplifying complex features that do not significantly affect the dynamic
behavior can reduce computational effort. Proper meshing is crucial, with finer meshes typically

required around areas of stress concentration or complex geometry.

Defining Materials and Fixtures

Assigning correct materials from the SolidWorks library or custom definitions is essential for realistic
frequency calculations. Fixtures or boundary conditions must simulate how the structure is supported
or connected in practice. Common fixtures include fixed geometry, roller or pinned supports, which

restrict movement in specific degrees of freedom.

Running the Frequency Study

Within the Simulation tab, users can create a new frequency study by selecting the analysis type. The
number of modes to extract should be specified, often ranging from the first few to capture the most
critical vibrational responses. After setup, the solver computes the natural frequencies and mode

shapes, which can be viewed graphically or numerically.

Interpreting Frequency Analysis Results

Once the simulation completes, interpreting the frequency analysis in SolidWorks is vital for
understanding the structural behavior and determining necessary design adjustments. The results

include a list of natural frequencies and associated mode shapes visualized as animated deformations.



Mode Shapes Visualization

Mode shapes illustrate how the structure deforms at each natural frequency. Reviewing these
animations helps identify critical areas susceptible to vibration or potential failure. For example,

excessive displacement in a certain region may indicate the need for reinforcement or design changes.

Frequency Values and Resonance Avoidance

The numerical values of natural frequencies guide engineers in avoiding resonance conditions by
ensuring operational or excitation frequencies do not coincide with these values. It is common to
compare natural frequencies against expected loading frequencies from motors, machinery, or

environmental sources.

Report Generation and Documentation

SolidWorks Simulation provides tools to generate detailed reports summarizing the analysis setup,
results, and interpretations. These reports are essential for design reviews, validation, and

communication with stakeholders.

Applications of Frequency Analysis in Engineering

Frequency analysis in SolidWorks finds applications across various engineering disciplines where
vibration and dynamic response are critical. This includes automotive, aerospace, consumer products,

and civil engineering sectors.

Automotive and Aerospace Component Design

In automotive and aerospace industries, frequency analysis ensures that components such as engine

mounts, chassis parts, and aircraft panels can withstand vibrational loads without failure. Identifying



resonant frequencies helps in enhancing ride comfort, reducing noise, and improving structural

integrity.

Machinery and Equipment Reliability

Frequency analysis predicts the vibrational behavior of rotating machinery, pumps, and industrial
equipment. It aids in designing systems that operate smoothly by mitigating resonances that cause

fatigue and premature wear.

Consumer Electronics and Product Durability

In consumer product design, frequency analysis contributes to durability testing by assessing how
products respond to drops, impacts, or operational vibrations. This helps manufacturers improve

product lifespan and user experience.

Best Practices and Tips for Accurate Frequency Analysis

Achieving reliable frequency analysis results in SolidWorks requires adherence to several best

practices that optimize model fidelity and computational efficiency.

» Use accurate material properties: Verify density, elasticity, and damping values to reflect real

materials.

¢ Apply realistic boundary conditions: Model supports and constraints to mirror actual installation

scenarios.

¢ Mesh refinement: Employ finer meshes in critical areas while avoiding unnecessary mesh density

to balance accuracy and performance.



¢ Validate results: Cross-check frequencies with hand calculations or experimental data where

possible.

¢ Incremental complexity: Start with simple models and progressively add detail to isolate effects

on frequencies.

» Consider damping effects: Although frequency analysis typically omits damping, including it in

subsequent dynamic simulations can improve realism.

Common Challenges and Solutions

Users often encounter issues such as convergence problems, unrealistic frequencies, or mode shapes
due to incorrect setup. Troubleshooting involves checking mesh quality, revisiting boundary conditions,
and ensuring the model is free of geometric errors. Utilizing SolidWorks Simulation’s diagnostic tools

can aid in identifying and resolving these challenges.

Frequently Asked Questions

What is frequency analysis in SolidWorks Simulation?

Frequency analysis in SolidWorks Simulation is a technique used to determine the natural frequencies
and mode shapes of a structure or component. It helps engineers identify resonance conditions and

assess dynamic behavior under vibrational loads.

How do | perform a frequency analysis in SolidWorks?

To perform frequency analysis in SolidWorks, first create or open your model, then go to the
Simulation tab, create a new study and select 'Frequency' as the study type. Apply material properties,

fixtures, and mesh the model before running the analysis to obtain natural frequencies and mode



shapes.

What are the key applications of frequency analysis in SolidWorks?

Frequency analysis is commonly used to predict resonance frequencies, optimize design for vibration
reduction, ensure structural integrity under dynamic loading, and improve noise and vibration

performance in mechanical components and assemblies.

Can SolidWorks frequency analysis account for damping effects?

SolidWorks frequency analysis primarily calculates natural frequencies and mode shapes without
directly including damping effects. However, damping can be considered in subsequent harmonic or

transient dynamic simulations to study how vibrations decay over time.

How accurate is frequency analysis in SolidWorks Simulation?

The accuracy of frequency analysis in SolidWorks depends on the quality of the model, material
properties, boundary conditions, and mesh density. Properly defined inputs and refined meshing

typically yield results that closely match experimental data or higher-fidelity simulations.

What are common challenges when performing frequency analysis in

SolidWorks®?

Common challenges include correctly defining boundary conditions, ensuring mesh quality and
convergence, interpreting mode shapes, and avoiding unrealistic constraints that can skew natural

frequency results. Additionally, complex assemblies may require simplification for efficient analysis.

Additional Resources

1. Frequency Analysis Techniques in SolidWorks Simulation
This book provides a comprehensive introduction to performing frequency and vibration analysis using

SolidWorks Simulation. It covers fundamental concepts of modal analysis and guides users through



setting up and interpreting simulation results. Practical examples help engineers predict natural

frequencies and mode shapes in mechanical components.

2. Advanced Modal Analysis with SolidWorks

Focused on advanced methods, this text delves into complex frequency analysis scenarios within
SolidWorks. Readers learn how to handle multi-body systems, damping effects, and coupled physics
simulations. The book also explores best practices for improving accuracy and computational

efficiency.

3. Practical Guide to Vibrational Analysis in SolidWorks

This guide is ideal for engineers seeking hands-on experience with vibrational frequency analysis. It
includes step-by-step tutorials for setting up modal and harmonic analyses, interpreting frequency
response results, and troubleshooting common issues. Real-world case studies demonstrate

application in various industries.

4. SolidWorks Simulation for Structural Dynamics and Frequency Response

Covering both structural dynamics and frequency response analysis, this book helps users understand
dynamic behavior under varying loads. It explains the theoretical background and provides detailed
instructions for using SolidWorks tools to analyze natural frequencies, mode shapes, and forced

vibrations.

5. Frequency Domain Analysis in SolidWorks: A Beginner’s Handbook
Designed for beginners, this handbook introduces key concepts of frequency domain analysis within
SolidWorks. It simplifies complex theories into approachable explanations and practical workflows.

Readers gain confidence in performing initial frequency analyses for design validation.

6. Optimizing Mechanical Designs with Frequency Analysis in SolidWorks
This book focuses on using frequency analysis to enhance mechanical design performance. It
discusses how to identify resonant frequencies and avoid structural failures due to vibration. The

author provides techniques for design modification and optimization using SolidWorks simulation tools.



7. Dynamic Simulation and Frequency Analysis in SolidWorks

Combining dynamic simulation principles with frequency analysis, this text offers a holistic view of
mechanical system behavior. It covers time-dependent and frequency-based studies, showing how to
integrate results for comprehensive design insights. Practical examples include rotating machinery and

automotive components.

8. SolidWorks Frequency Analysis: Theory, Practice, and Applications
This book bridges the gap between theoretical concepts and practical application of frequency analysis
in SolidWorks. It presents foundational mathematics alongside real-world engineering problems.

Readers learn to apply modal, harmonic, and transient frequency analyses effectively.

9. Mastering Vibrational and Frequency Analysis in SolidWorks

Aimed at advanced users, this resource dives deep into complex frequency analysis topics such as
non-linear vibrations and multi-physics coupling. It offers expert tips and advanced modeling
techniques to tackle challenging simulation scenarios. The book is ideal for specialists seeking to

master SolidWorks frequency analysis capabilities.
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frequency analysis in solidworks: Engineering Analysis with SolidWorks Simulation
2010 Paul M. Kurowski, 2010 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.

frequency analysis in solidworks: Vibration Analysis with SOLIDWORKS Simulation 2019
Paul Kurowski, 2019 Vibration Analysis with SOLIDWORKS Simulation 2019 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 2019 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
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Analysis with SOLIDWORKS Simulation 2019. Vibration Analysis with SOLIDWORKS Simulation
2019 builds on these topics in the area of vibration analysis. Some understanding of structural
analysis and solid mechanics is recommended. Topics CoveredDifferences between rigid and elastic
bodiesDiscrete and distributed vibration systemsModal analysis and its applicationsModal
Superposition MethodModal Time History (Time Response) analysisHarmonic (Frequency Response)
analysisRandom Vibration analysisResponse Spectrum analysisNonlinear Vibration analysisModeling
techniques in vibration analysis

frequency analysis in solidworks: Vibration Analysis with SOLIDWORKS Simulation
2022 Paul Kurowski, 2022-04 Vibration Analysis with SOLIDWORKS Simulation 2022 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 2022 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 2022. Vibration Analysis with SOLIDWORKS Simulation
2022 builds on these topics in the area of vibration analysis. Some understanding of structural
analysis and solid mechanics is recommended. Topics Covered ¢ Differences between rigid and
elastic bodies * Discrete and distributed vibration systems ¢ Modal analysis and its applications ¢
Modal Superposition Method ¢« Modal Time History (Time Response) analysis * Harmonic
(Frequency Response) analysis * Random Vibration analysis * Response Spectrum analysis *
Nonlinear Vibration analysis * Modeling techniques in vibration analysis

frequency analysis in solidworks: Vibration Analysis with SolidWorks Simulation 2014
Paul Kurowski, 2014-08-05 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.

frequency analysis in solidworks: Vibration Analysis with SOLIDWORKS Simulation
2018 Paul Kurowski, 2018-03 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.

frequency analysis in solidworks: Vibration Analysis with SOLIDWORKS Simulation
2017 Paul Kurowski, 2017-03-27 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.

frequency analysis in solidworks: Engineering Analysis with SOLIDWORKS Simulation
2022 Paul Kurowski, 2022-03 Engineering Analysis with SOLIDWORKS Simulation 2022 goes
beyond the standard software manual. Its unique approach concurrently introduces you to the
SOLIDWORKS Simulation 2022 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

frequency analysis in solidworks: Introduction to Finite Element Analysis Using
SOLIDWORKS Simulation 2021 Randy Shih, 2021-04-10 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.

frequency analysis in solidworks: Introduction to Finite Element Analysis Using
SOLIDWORKS Simulation 2020 Randy Shih, 2020 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.

frequency analysis in solidworks: Engineering Analysis with SOLIDWORKS Simulation 2021
Paul Kurowski, 2021-04-12 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 analysis ¢ h and p adaptive solution methods ¢ Modeling techniques *
Implementation of FEA in the design process * Management of FEA projects * FEA terminology

frequency analysis in solidworks: Engineering Analysis with SOLIDWORKS Simulation 2015
Paul Kurowski, 2015 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 techniquesIimplementation of FEA in the design
processManagement of FEA projectsFEA terminology

frequency analysis in solidworks: Vibration Analysis with SOLIDWORKS Simulation 2016
Paul Kurowski, 2016-05-19 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 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.

frequency analysis in solidworks: Fundamentals of Mechanical Vibrations Liang-Wu Cai,
2016-04-25 This introductory book covers the most fundamental aspects of linear vibration analysis
for mechanical engineering students and engineers. Consisting of five major topics, each has its own
chapter and is aligned with five major objectives of the book. It starts from a concise, rigorous and
yet accessible introduction to Lagrangian dynamics as a tool for obtaining the governing equation(s)
for a system, the starting point of vibration analysis. The second topic introduces mathematical tools
for vibration analyses for single degree-of-freedom systems. In the process, every example includes a
section Exploring the Solution with MATLAB. This is intended to develop student's affinity to
symbolic calculations, and to encourage curiosity-driven explorations. The third topic introduces the
lumped-parameter modeling to convert simple engineering structures into models of equivalent
masses and springs. The fourth topic introduces mathematical tools for general multiple degrees of
freedom systems, with many examples suitable for hand calculation, and a few computer-aided
examples that bridges the lumped-parameter models and continuous systems. The last topic
introduces the finite element method as a jumping point for students to understand the theory and
the use of commercial software for vibration analysis of real-world structures.

frequency analysis in solidworks: Introduction to Finite Element Analysis Using
SOLIDWORKS Simulation 2016 Randy Shih, 2016-02 The primary goal of Introduction to Finite
Element Analysis Using SOLIDWORKS Simulation 2016 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.

frequency analysis in solidworks: Engineering Analysis with SOLIDWORKS Simulation 2019
Paul Kurowski, 2019 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 techniquesIimplementation of FEA in the design
processManagement of FEA projectsFEA terminology

frequency analysis in solidworks: Topics in Modal Analysis & Testing, Volume 10
Michael Mains, 2025-08-07 Topics in Modal Analysis & Testing, Volume 10. Proceedings of the 34th
IMAC, A Conference and Exposition on Dynamics of Multiphysical Systems: From Active Materials to
Vibroacoustics, 2016, the tenth volume of ten from the Conference brings together contributions to
this important area of research and engineering. The collection presents early findings and case
studies on fundamental and applied aspects of Structural Dynamics, including papers on: Modal
Analysis, Measurements & Parameter Estimation Basics of Modal Analysis Additive Manufacturing &
Modal Testing of Printed Parts Modal Analysis & Model Updating Modal Testing Methods.

frequency analysis in solidworks: Peterson's Stress Concentration Factors Walter D. Pilkey,
Deborah F. Pilkey, Zhuming Bi, 2020-01-07 The bible of stress concentration factors—updated to
reflect today's advances in stress analysis This book establishes and maintains a system of data
classification for all the applications of stress and strain analysis, and expedites their synthesis into
CAD applications. Filled with all of the latest developments in stress and strain analysis, this Fourth
Edition presents stress concentration factors both graphically and with formulas, and the illustrated
index allows readers to identify structures and shapes of interest based on the geometry and loading
of the location of a stress concentration factor. Peterson's Stress Concentration Factors, Fourth
Edition includes a thorough introduction of the theory and methods for static and fatigue design,
quantification of stress and strain, research on stress concentration factors for weld joints and
composite materials, and a new introduction to the systematic stress analysis approach using Finite
Element Analysis (FEA). From notches and grooves to shoulder fillets and holes, readers will learn
everything they need to know about stress concentration in one single volume. Peterson's is the
practitioner's go-to stress concentration factors reference Includes completely revised introductory
chapters on fundamentals of stress analysis; miscellaneous design elements; finite element analysis
(FEA) for stress analysis Features new research on stress concentration factors related to weld
joints and composite materials Takes a deep dive into the theory and methods for material
characterization, quantification and analysis methods of stress and strain, and static and fatigue
design Peterson's Stress Concentration Factors is an excellent book for all mechanical, civil, and
structural engineers, and for all engineering students and researchers.

frequency analysis in solidworks: Vibration Analysis with SOLIDWORKS Simulation 2015
Paul Kurowski, 2015-04 Vibration Analysis with SOLIDWORKS Simulation 2015 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 2015 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 2015. Vibration Analysis with SOLIDWORKS Simulation



2015 builds on these topics in the area of vibration analysis. Some understanding of structural
analysis and solid mechanics is recommended. Topics CoveredDifferences between rigid and elastic
bodiesDiscrete and distributed vibration systemsModal analysis and its applicationsModal
Superposition MethodModal Time History (Time Response) analysisHarmonic (Frequency Response)
analysisRandom Vibration analysisResponse Spectrum analysisNonlinear Vibration analysisModeling
techniques in vibration analysis

frequency analysis in solidworks: Engineering Analysis with SOLIDWORKS Simulation 2017
Paul Kurowski, 2017-02 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.

frequency analysis in solidworks: Engineering Analysis with SolidWorks Simulation 2013 Paul
Kurowski, 2013 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
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