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New Approaches to Gear Design and
Production
The use of face-gears in helicopter transmissions was
explored. A light-weight, split-torque transmission
design utilizing face-gears is described. Face-gear
design and geometry were investigated. Topics
included tooth generation, limiting inner and outer
radii, tooth contact analysis, contact ratio, gear
eccentricity, grinding, and structural stiffness. Design
charts were developed to determine minimum and
maximum face-gear inner and outer radii. An
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analytical study showed that the face-gear drive is
relatively insensitive to gear misalignment with
respect to transmission errors, but the tooth contact
is affected by misalignment. A method of localizing
the bearing contact to permit operation with
misalignment was explored. Two new methods for
grinding of the face-gear tooth surfaces were also
investigated. The proper choice of shaft stiffness
enabled good load sharing in the split-torque
transmission design. Face-gear experimental studies
were also conducted. These tests demonstrated the
feasibility of face-gears in high-speed, high-load
applications such as helicopter transmissions
Transmissions (Machine Elements), Gears, Design,
Helicopters.

A Text Book of Theory of Machines
Collection of selected, peer reviewed papers from the
2013 International Conference on Process Equipment,
Mechatronics Engineering and Material Science
(PEME2013), June 15-16, 2013, Wuhan, China. Volume
is indexed by Thomson Reuters CPCI-S (WoS). The
135 papers are grouped as follows: Chapter 1:
Process Equipment; Chapter 2: Mechatronics, Control
and Automation; Chapter 3: Material Engineering and
Technologies of Material Processing; Chapter 4:
Related Themes.

Government Reports Announcements &
Index
Finite element analysis has been widely applied in
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mechanical, civil, and biomedical designs. This book
aims to provide the readers comprehensive views of
various material models with practical examples,
which would help readers understand various
materials, and build appropriate material models in
the finite element analysis. This book is composed of
four main parts: 1) metals, 2) polymers, 3) soils, and
4) modern materials. Each part starts with the
structure and function of different materials and then
follows the corresponding material models such as
BISO, MISO, Chaboche model in metals, Arruda-Boyce
model, Mooney-Rivlin model, Ogden model in
polymers, Mohr-Coulomb model, Cam Clay model and
Jointed Rock model in geomechanics, composites and
shape memory alloys in modern materials. The final
section presents some specific problems, such as
metal forming process, combustion chamber, Mullins
effect of rubber tire, breast shape after breast
surgery, viscoelasticity of liver soft tissues, tunnel
excavation, slope stability, orthodontic wire, and
piezoelectric microaccelerometer. All modeling files
are provided in the appendixes of the book. This book
would be helpful for graduate students and
researchers in the mechanical, civil, and biomedical
fields who conduct finite element analysis. The book
provides all readers with comprehensive
understanding of modeling various materials.

Power Transmissions
Techniques and Tools for Solving Acoustics Problems
This is the first book of its kind that describes the use
of ANSYS® finite element analysis (FEA) software,
Page 4/32

Online Library Gear Analysis With Abaqus
and MATLAB® engineering programming software to
solve acoustic problems. It covers simple text book
problems, such as determining the natural
frequencies of a duct, to progressively more complex
problems that can only be solved using FEA software,
such as acoustic absorption and fluid-structureinteraction. It also presents benchmark cases that can
be used as starting points for analysis. There are
practical hints too for using ANSYS software. The
material describes how to solve numerous problems
theoretically, and how to obtain solutions from the
theory using MATLAB engineering software, as well as
analyzing the same problem using ANSYS Workbench
and ANSYS Mechanical APDL. Developed for the
Practicing Engineer Free downloads on
http://www.mecheng.adelaide.edu.au/avc/software,
including MATLAB source code, ANSYS APDL models,
and ANSYS Workbench models Includes readers’
techniques and tips for new and experienced users of
ANSYS software Identifies bugs and deficiencies to
help practitioners avoid making mistakes Acoustic
Analyses Using MATLAB® and ANSYS® can be used
as a textbook for graduate students in acoustics,
vibration, and related areas in engineering;
undergraduates in mechanical and electrical
engineering; and as an authoritative reference for
industry professionals.

2013 International Conference on
Machinery, Materials Science and Energy
Engineering
A simplified approach to applying the Finite Element
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Method to geotechnical problems Predicting soil
behavior by constitutive equations that are based on
experimental findings and embodied in numerical
methods, such as the finite element method, is a
significant aspect of soil mechanics. Engineers are
able to solve a wide range of geotechnical
engineering problems, especially inherently complex
ones that resist traditional analysis. Applied Soil
Mechanics with ABAQUS® Applications provides civil
engineering students and practitioners with a simple,
basic introduction to applying the finite element
method to soil mechanics problems. Accessible to
someone with little background in soil mechanics and
finite element analysis, Applied Soil Mechanics with
ABAQUS® Applications explains the basic concepts of
soil mechanics and then prepares the reader for
solving geotechnical engineering problems using both
traditional engineering solutions and the more
versatile, finite element solutions. Topics covered
include: Properties of Soil Elasticity and Plasticity
Stresses in Soil Consolidation Shear Strength of Soil
Shallow Foundations Lateral Earth Pressure and
Retaining Walls Piles and Pile Groups Seepage Taking
a unique approach, the author describes the general
soil mechanics for each topic, shows traditional
applications of these principles with longhand
solutions, and then presents finite element solutions
for the same applications, comparing both. The book
is prepared with ABAQUS® software applications to
enable a range of readers to experiment firsthand
with the principles described in the book (the software
application files are available under "student
resources" at www.wiley.com/college/helwany). By
presenting both the traditional solutions alongside the
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FEM solutions, Applied Soil Mechanics with ABAQUS®
Applications is an ideal introduction to traditional soil
mechanics and a guide to alternative solutions and
emergent methods. Dr. Helwany also has an online
course based on the book available at
www.geomilwaukee.com.

Subsea Pipeline Design, Analysis, and
Installation
Simulation Techniques for Applied
Dynamics
Advanced Information and Computer
Technology in Engineering and
Manufacturing, Environmental
Engineering
As deepwater wells are drilled to greater depths,
pipeline engineers and designers are confronted with
new problems such as water depth, weather
conditions, ocean currents, equipment reliability, and
well accessibility. Subsea Pipeline Design, Analysis
and Installation is based on the authors' 30 years of
experience in offshore. The authors provide rigorous
coverage of the entire spectrum of subjects in the
discipline, from pipe installation and routing selection
and planning to design, construction, and installation
of pipelines in some of the harshest underwater
environments around the world. All-inclusive, this
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must-have handbook covers the latest breakthroughs
in subjects such as corrosion prevention, pipeline
inspection, and welding, while offering an easy-tounderstand guide to new design codes currently
followed in the United States, United Kingdom,
Norway, and other countries. Gain expert coverage of
international design codes Understand how to design
pipelines and risers for today's deepwater oil and gas
Master critical equipment such as subsea control
systems and pressure piping

Introduction to Finite Element Analysis
Using MATLAB® and Abaqus
This book presents papers from the International Gear
Conference 2014, held in Lyon, 26th-28th August
2014. Mechanical transmission components such as
gears, rolling element bearings, CVTs, belts and
chains are present in every industrial sector and over
recent years, increasing competitive pressure and
environmental concerns have provided an impetus for
cleaner, more efficient and quieter units. Moreover,
the emergence of relatively new applications such as
wind turbines, hybrid transmissions and jet engines
has led to even more severe constraints. The main
objective of this conference is to provide a forum for
the most recent advances, addressing the challenges
in modern mechanical transmissions. The conference
proceedings address all aspects of gear and power
transmission technology and range of applications
(aerospace, automotive, wind turbine, and others)
including topical issues such as power losses and
efficiency, gear vibrations and noise, lubrication,
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contact failures, tribo-dynamics and nano
transmissions. A truly international contribution with
more than 120 papers from all over the world A
judicious balance between fundamental research and
industrial concerns Participation of the most
respected international experts in the field of gearing
A wide range of applications in terms of size, power,
speed, and industrial sector

Finite Element Analysis Applications and
Solved Problems Using Abaqus
The coupling of models from different physical
domains and the efficient and reliable simulation of
multidisciplinary problems in engineering applications
are important topics for various fields of engineering,
in simulation technology and in the development and
analysis of numerical solvers. The volume presents
advanced modelling and simulation techniques for the
dynamical analysis of coupled engineering systems
consisting of mechanical, electrical, hydraulic and
biological components as well as control devices often
based on computer hardware and software. The book
starts with some basics in multibody dynamics and in
port-based modelling and focuses on the modelling
and simulation of heterogeneous systems with special
emphasis on robust and efficient numerical solution
techniques and on a variety of applied problems
including case studies of co-simulation in industrial
applications, methods and problems of model based
controller design and real-time application.

Comparative Analysis of Numerical
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Methods for the Determination of
Contact Pattern of Spiral Bevel Gears
This outstanding reference provides the complete
range of practical and theoretical information - with
over 250 detailed illustartions, fugures and tableneeded to design, manufacture and operate reliable,
efficient gear drive systems, emphasizing parallel
shaft and planetary units with spur and helical
gearing.

ABAQUS/standard
COMPREHENSIVE ANALYSIS, DESIGN,
AND FABRICATION OF PERICYCLIC
MECHANICAL TRANSMISSION WITH
STRAIGHT BEVEL GEARS.
Computerized Design, Generation,
Simulation of Meshing and Contact, and
Stress Analysis of Formate Cut Spiral
Bevel Gear Drives
The main objective of this collection of 39
authoritative articles is to share the latest information
on cutting-edge technologies in the field of safety and
structural integrity.

Gear Drive Systems
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Failure of structures due to cyclic loading is an
important concern for designers. Fracture mechanics
has been widely used in the prediction and
assessment of crack growth due to fatigue over the
last few decades. In this thesis, two different
approaches using fracture mechanics concepts are
developed for predicting fatigue crack growth in
metals.

Advances in Design Technology
This book gives Abaqus users who make use of finiteelement models in academic or practitioner-based
research the in-depth program knowledge that allows
them to debug a structural analysis model. The book
provides many methods and guidelines for different
analysis types and modes, that will help readers to
solve problems that can arise with Abaqus if a
structural model fails to converge to a solution. The
use of Abaqus affords a general checklist approach to
debugging analysis models, which can also be applied
to structural analysis. The author uses step-by-step
methods and detailed explanations of special features
in order to identify the solutions to a variety of
problems with finite-element models. The book
promotes: • a diagnostic mode of thinking concerning
error messages; • better material definition and the
writing of user material subroutines; • work with the
Abaqus mesher and best practice in doing so; • the
writing of user element subroutines and contact
features with convergence issues; and • consideration
of hardware and software issues and a Windows HPC
cluster solution. The methods and information
Page 11/32

Online Library Gear Analysis With Abaqus
provided facilitate job diagnostics and help to obtain
converged solutions for finite-element models
regarding structural component assemblies in static
or dynamic analysis. The troubleshooting advice
ensures that these solutions are both high-quality and
cost-effective according to practical experience. The
book offers an in-depth guide for students learning
about Abaqus, as each problem and solution are
complemented by examples and straightforward
explanations. It is also useful for academics and
structural engineers wishing to debug Abaqus models
on the basis of error and warning messages that arise
during finite-element modelling processing.

Computers in Engineering
The international conferences on advanced design
and manufacturing engineering are a forum which
provides access to the most up-to-date and
authoritative knowledge from both the industrial and
academic worlds, and the sharing of best practice in
the fields of advanced design and manufacturing
engineering. The 259 peer-reviewed papers are
grouped into: Machine Design and Analysis; Product
Design and Development; Reverse Engineering;
Structural Strength and Robustness; Dynamics of
Mechanical Systems; Transmission Machinery;
CAD/CAM/CAE; Complex Electro-Mechanical System
Design.

Finite Elements in Mechanical and
Structural Design
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Gear Geometry and Applied Theory
This revised, expanded, edition covers the theory,
design, geometry and manufacture of all types of
gears and gear drives. This is an invaluable reference
for designers, theoreticians, students, and
manufacturers. This edition includes advances in gear
theory, gear manufacturing, and computer simulation.
Among the new topics are: 1. New geometry for
modified spur and helical gears, face-gear drives, and
cycloidal pumps. 2. New design approaches for one
stage planetary gear trains and spiral bevel gear
drives. 3. An enhanced approach for stress analysis of
gear drives with FEM. 4. New methods of grinding
face gear drives, generating double crowned pinions,
and improved helical gear shaving. 5. Broad
application of simulation of meshing and TCA. 6. New
theories on the simulation of meshing for multi-body
systems, detection of cases wherein the contact line
on generating surfaces may have its own envelope,
and detection and avoidance of singularities of
generated surfaces.

International Gear Conference 2014:
26th-28th August 2014, Lyon
Finite Element Analysis of Composite
Materials Using ANSYS
Issues in Structural and Materials Engineering: 2011
Edition is a ScholarlyEditions™ eBook that delivers
timely, authoritative, and comprehensive information
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about Structural and Materials Engineering. The
editors have built Issues in Structural and Materials
Engineering: 2011 Edition on the vast information
databases of ScholarlyNews.™ You can expect the
information about Structural and Materials
Engineering in this eBook to be deeper than what you
can access anywhere else, as well as consistently
reliable, authoritative, informed, and relevant. The
content of Issues in Structural and Materials
Engineering: 2011 Edition has been produced by the
world’s leading scientists, engineers, analysts,
research institutions, and companies. All of the
content is from peer-reviewed sources, and all of it is
written, assembled, and edited by the editors at
ScholarlyEditions™ and available exclusively from us.
You now have a source you can cite with authority,
confidence, and credibility. More information is
available at http://www.ScholarlyEditions.com/.

Introduction to Finite Element Analysis
and Design
Explores the detailed steps necessary to determine
the causes of failure. First, the physical characteristics
of a gear are studied: where the stress points are,
from what directions the forces are applied, where the
movement of material progresses, and where strain
patterns exist. Second, all external conditions and
forces are considered. With this background
information, a systematic examination is described
from beginning to end, the end being a conclusion
about the mode and cause of failure.
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Government Reports Annual Index
This books contains the Proceedings of the 4th
International Conference on Power Transmissions,
that was held in Sinaia, Romania from June 20 -23,
2012. Power Transmissions is a very complex and
multi-disciplinary scientific field of Mechanical
Engineering that covers the different types of
transmissions (mechanical, hydraulic, pneumatic) as
well as all the machine elements involved, such as
gears, bearings, shafts, couplings and a lot more. It
concerns not only their basic theory but also their
design, analysis, testing, application and
maintenance. The requirements set to modern power
transmissions are really tough to meet: They need to
be more efficient, stronger, smaller, noiseless, easier
to produce and to cost less. There is a strong demand
to become easier in operation and maintenance, or
even automatic and in maintenance-free. Last but not
least, they should be easily recycled and respect the
environment. Joint efforts of specialists from both
academia and industry can significantly contribute to
fulfill these needs. The main goal of this conference
was to bring together experts from all over the world
and present the latest developments in the field of
Power Transmissions.

Practical Stress Analysis with Finite
Elements
There are some books that target the theory of the
finite element, while others focus on the programming
side of things. Introduction to Finite Element Analysis
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Using MATLAB® and Abaqus accomplishes both. This
book teaches the first principles of the finite element
method. It presents the theory of the finite element
method while maintaining a balance between its
mathematical formulation, programming
implementation, and application using commercial
software. The computer implementation is carried out
using MATLAB, while the practical applications are
carried out in both MATLAB and Abaqus. MATLAB is a
high-level language specially designed for dealing
with matrices, making it particularly suited for
programming the finite element method, while
Abaqus is a suite of commercial finite element
software. Includes more than 100 tables,
photographs, and figures Provides MATLAB codes to
generate contour plots for sample results Introduction
to Finite Element Analysis Using MATLAB and Abaqus
introduces and explains theory in each chapter, and
provides corresponding examples. It offers
introductory notes and provides matrix structural
analysis for trusses, beams, and frames. The book
examines the theories of stress and strain and the
relationships between them. The author then covers
weighted residual methods and finite element
approximation and numerical integration. He presents
the finite element formulation for plane stress/strain
problems, introduces axisymmetric problems, and
highlights the theory of plates. The text supplies stepby-step procedures for solving problems with Abaqus
interactive and keyword editions. The described
procedures are implemented as MATLAB codes and
Abaqus files can be found on the CRC Press website.
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Proceedings of the ASME International
Design Engineering Technical
Conferences and Computers and
Information in Engineering
Conferences--2005
Abstract : Purpose: This paper aims to present a
comparison of numerical methods for determining the
contact pattern of Gleason-type bevel gears. The
mathematical model of tooth contact analysis and the
finite element method were taken into consideration.
Conclusions have been drawn regarding the
usefulness of the considered methods and the
compatibility of results. The object of the analysis was
a bevel gear characterised by an 18:43 gear ratio and
arc tooth line, and manufactured according to the
spiral generated modified-roll method.
Design/methodology/approach: The mathematical
model of tooth contact analysis consists of both the
mathematical model of tooth generating and the
mathematical model of operating gear set. The first
model is used to generate tooth flanks of the pinion
and the ring gear in the form of grids of points. Then,
such tooth surfaces are used for the tooth contact
analysis performed with the other model. It
corresponds to the no-load gear meshing condition.
The finite element method model was built on the
basis of the same tooth flanks obtained with the
former model. The commercial finite element method
software Abaqus was used to perform two instances
of the contact analysis: a very light load,
corresponding to the former no-load condition, and
the operating load condition. The results obtained
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using the two models, in the form of the contact
pattern for no-load condition, were compared. The
effect of heavy load on contact pattern position,
shape and size was shown and discussed. Findings:
The mathematical models correctly reproduce the
shape, position and size of the contact pattern; thus,
they can be reliably used to assess the quality of the
bevel gear at the early stage of its design. Practical
implications: Determination of the correct geometry
of the flank surfaces of the gear and pinion teeth
through the observation of contact pattern is a
fundamental step in designing of a new aircraft bevel
gear. Originality/value: A possibility of the
independent use of the mathematical analysis of the
contact pattern has been shown, which, thanks to the
compatibility of the results, does not have to be
verified experimentally.

Advanced Three-dimensional Simulations
and Cohesive Modeling of Fatigue Crack
Growth
Introduces the basic concepts of FEM in an easy-touse format so that students and professionals can use
the method efficiently and interpret results properly
Finite element method (FEM) is a powerful tool for
solving engineering problems both in solid structural
mechanics and fluid mechanics. This book presents all
of the theoretical aspects of FEM that students of
engineering will need. It eliminates overlong math
equations in favour of basic concepts, and reviews of
the mathematics and mechanics of materials in order
to illustrate the concepts of FEM. It introduces these
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concepts by including examples using six different
commercial programs online. The all-new, second
edition of Introduction to Finite Element Analysis and
Design provides many more exercise problems than
the first edition. It includes a significant amount of
material in modelling issues by using several practical
examples from engineering applications. The book
features new coverage of buckling of beams and
frames and extends heat transfer analyses from 1D
(in the previous edition) to 2D. It also covers 3D solid
element and its application, as well as 2D.
Additionally, readers will find an increase in coverage
of finite element analysis of dynamic problems. There
is also a companion website with examples that are
concurrent with the most recent version of the
commercial programs. Offers elaborate explanations
of basic finite element procedures Delivers clear
explanations of the capabilities and limitations of
finite element analysis Includes application examples
and tutorials for commercial finite element software,
such as MATLAB, ANSYS, ABAQUS and NASTRAN
Provides numerous examples and exercise problems
Comes with a complete solution manual and results of
several engineering design projects Introduction to
Finite Element Analysis and Design, 2nd Edition is an
excellent text for junior and senior level
undergraduate students and beginning graduate
students in mechanical, civil, aerospace, biomedical
engineering, industrial engineering and engineering
mechanics.

Simulating Fatigue Crack Growth in
Spiral Bevel Pinion
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New results for predicting crack trajectory and fatigue
life for a spiral bevel pinion using the Finite Element
Method (FEM) are reported. The predictions presented
are based on linear elastic fracture mechanics
combined with the FEM, incorporating plasticity
induced fatigue crack closure and moving gear tooth
loads. The analyses were carried out using a parallel
FEM solver, which calculates stress intensity factors
using equivalent domain J-integral method. Fatigue
life predictions were made based on a modified Paris
model incorporating crack closure. To obtain a more
detailed understanding of the contact between a
cracked pinion tooth in mesh with an uncracked gear
tooth, three-dimensional contact analyses were
performed on a spiral bevel gear set incorporating a
crack. The goal in carrying out these analyses was to
capture the redistribution of contact loads due to
crack growth. Results of these analyses showed the
expected trend of decreasing tooth loads carried by
the cracked tooth with increasing crack length. It was
also showed that this decrease in contact loads bad
an impact on the stress intensity factor values and
therefore would also affect the crack trajectory and
fatigue life predictions.

Advances in Computer Science for
Engineering and Education III
Finite Element Analysis Applications and Solved
Problems using ABAQUS The main objective of this
book is to provide the civil engineering students and
industry professionals with straightforward step-bystep guidelines and essential information on how to
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use Abaqus(R) software in order to apply the Finite
Element Method to variety of civil engineering
problems. The readers may find this book
fundamentally different from the conventional Finite
Element Method textbooks in a way that it is written
as a Problem-Based Learning (PBL) publication. Its
main focus is to teach the user the introductory and
advanced features and commands of Abaqus(R) for
analysis and modeling of civil engineering problems.
The book is mainly written for the undergraduate and
graduate engineering students who want to learn the
software in order to use it for their course projects or
graduate research work. Moreover, the industry
professionals in different fields of Finite Element
Analysis may also find this book useful as it utilizes a
step-by-step and straightforward methodology for
each presented problem. In general, the book is
comprised of eleven chapters, nine of which provide
basic to advance knowledge of modeling the
structural engineering problems; such as extracting
beam internal forces, settlements, buckling analysis,
stress concentrations, concrete columns, steel
connections, pre-stressed concrete beams, steel plate
shear walls, and, Fiber Reinforce Polymer (FRP)
modeling. There also exist two chapters that depict
geotechnical problems including a concrete retaining
wall as well as the modeling and analysis of a
masonry wall. Each chapter of this book elaborates on
how to create the FEA model for the presented civil
engineering problem and how to perform the FEA
analysis for the created model. The model creation
procedure is proposed in a step-by-step manner, so
that the book provides significant learning help for
students and professionals in civil engineering
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industry who want to learn Abaqus(R) to perform
Finite Element modeling of the real world problems
for their assignments, projects or research. The
essential prerequisite technical knowledge to start the
book is basic fundamental knowledge of structural
analysis and computer skills, which is mostly met and
satisfied for civil engineering students by the time
that they embark on learning Finite Element Analysis.
This publication is the result of the authors' teaching
Finite Element Analysis and the Abaqus(R) software to
civil engineering graduate students at Syracuse
University in the past years. The authors hope that
this book serves the reader as a straightforward selfstudy reference to learn the software and acquire the
technical competence in using it towards more
sophisticated real-world problems. -Hossein Ataei,
PhD, PE, PEng University of Illinois at Chicago
-Mohammadhossein Mamaghani, MS, EIT Syracuse
University

Applied Soil Mechanics with ABAQUS
Applications
This book introduces the key concepts of nonlinear
finite element analysis procedures. The book explains
the fundamental theories of the field and provides
instructions on how to apply the concepts to solving
practical engineering problems. Instead of covering
many nonlinear problems, the book focuses on three
representative problems: nonlinear elasticity,
elastoplasticity, and contact problems. The book is
written independent of any particular software, but
tutorials and examples using four commercial
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programs are included as appendices: ANSYS,
NASTRAN, ABAQUS, and MATLAB. In particular, the
MATLAB program includes all source codes so that
students can develop their own material models, or
different algorithms. Please visit the author's website
for supplemental material, including PowerPoint
presentations and MATLAB codes, at
http://www2.mae.ufl.edu/nkim/INFEM/

Issues in Structural and Materials
Engineering: 2011 Edition
Troubleshooting Finite-Element Modeling
with Abaqus
A procedure was developed to perform tooth contact
analysis between a face gear meshing with a spur
pinion using finite element analysis. The face gear
surface points from a previous analysis were used to
create a connected tooth solid model without gaps or
overlaps. The face gear surface points were used to
create a five tooth face gear Patran model (with rim)
using Patran PCL commands. These commands were
saved in a series of session files suitable for Patran
input. A four tooth spur gear that meshes with the
face gear was designed and constructed with Patran
PCL commands. These commands were also saved in
a session files suitable for Patran input. The
orientation of the spur gear required for meshing with
the face gear was determined. The required rotations
and translations are described and built into the
session file for the spur gear. The Abaqus commands
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for three-dimensional meshing were determined and
verified for a simplified model containing one spur
tooth and one face gear tooth. The boundary
conditions, loads, and weak spring constraints were
determined to make the simplified model work. The
load steps and load increments to establish contact
and obtain a realistic load was determined for the
simplified two tooth model. Contact patterns give
some insight into required mesh density. Building the
two gears in two different local coordinate systems
and rotating the local coordinate systems was verified
as an easy way to roll the gearset through mesh. Due
to limitation of swap space, disk space and time
constraints of the summer period, the larger model
was not completed.Bibel, George and Lewicki, David
G. (Technical Monitor)Glenn Research
CenterROTATION; GEAR TEETH; BOUNDARY
CONDITIONS; FINITE ELEMENT METHOD; TIME;
COMPUTER PROGRAMS; LOADS (FORCES)

Advances in Safety and Structural
Integrity 2005
This tutorial book provides unified and detailed
tutorials of ABAQUS FE analysis for engineers and
university students to solve primarily in mechanical
and civil engineering, with the main focus on
structural mechanics and heat transfer. The aim of
this book is to provide the practical skills of the FE
analysis for readers to be able to use ABAQUS FEM
package comfortably to solve practical problems.
Total 15 workshop tutorials dealing with various
engineering fields are presented. Access code for the
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workshop models was included. This book will help
you learn ABAQUS FE analysis by examples in a
professional manner without instructors.

Face-gear Drives: Design, Analysis, and
Testing for Helicopter Transmission
Applications
This is the third book in a series devoted to gear
design and production. Comprising papers by
scientists and gear experts from around the globe, it
covers recent developments in practically all spheres
of mechanical engineering related to gears and
transmissions. It describes advanced approaches to
research, design, testing and production of various
kinds of gears for a vast range of applications, with a
particular focuses on advanced computer-aided
approaches for gear analysis, simulation and design,
the application of new materials and tribological
issues.

Introduction to Nonlinear Finite Element
Analysis
The Pericyclic drive is a breakthrough powertransmission concept that has the potential to
address many of the problems posed by large
gearboxes- noise, maintenance cost, and low power
density. The key innovations of the Pericyclic drive
are its nutational motion kinematics which enables
dramatically enhanced gear ratios from a single gear
stage (50:1), load sharing over many teeth (10% of
tooth complement), and power density capabilities
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well beyond the current state-of-the-art.
Kinematically, a Pericyclic drive is similar to Epicyclic
gear trains with axes intersecting at large angles (175
- 178). Traditionally, the usage of the transmission
concepts that offer high reduction ratio in a compact
space has been limited to very low torque
applications. An extensive amount of work done has
been in the field of Pericyclic drivetrains in the past
decade to scale up the concept for large input power
levels. Power flow in the mechanism and loads
transferred to the components of the drivetrain gears, bearings, and shaft are well understood.
Baseline designs for Rotorcraft applications also exist.
There have been ample concept demonstrations with
prototypes, fabricated using additive manufacturing
techniques, which operate under very lightly loaded
conditions. There is however, a need to develop a
comprehensive methodology that offers a detailed
analysis of gear teeth contact when the drivetrain is
loaded, a better understanding of component life and
system efficiency, and a framework to select optimal
design for any input conditions.This research attains
three of the goals in the development of Pericyclic
transmission technology: (i) mature the component
level design analysis tools, (ii) integrate these
individual design modules in a system level
framework to design the transmission for given
operating parameters, and (iii) use this framework to
design a prototype for actual fabrication and testing
under load. With the recent advances made by
Gleason Inc. in internal bevel gear teeth cutting, it
has become possible to fabricate a Pericyclic
drivetrain that can take up large torque loads.
Therefore, this work focuses on development of
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Pericyclic transmission utilizing straight bevel gear
meshes.A detailed 3-D analysis of kinematics and
dynamics of the Pericyclic drive mechanism is
presented to realize the component level and
gyroscopic loads in the system. A novel numerical
loaded tooth contact analysis (LTCA) model is
developed for the internal-external straight bevel
gear mesh that exhibits large number of teeth in
contact, well beyond the involute line of action limits.
Due to high conformity of meshing gear surfaces, a
parabolic profile modification is applied to the
external bevel gear surface to localize the contact. A
thick plate finite strip method (FSM) has been utilized
to formulate the gear bending deflection. Based on
the tooth deformation calculation model, a variational
framework is developed to simultaneously solve for
load distribution and gear tooth deformation field.
This is followed by calculation of contact stress,
bending stress, mesh stiffness, and transmission
error. The solution is validated against FEA analysis
carried out in ABAQUS. Thereafter, an
elastohydrodyamic lubrication (EHL) model is
developed to calculate mesh efficiency and Flash
temperature rise. The effects of torque loads and gear
micro-geometry parameters on all of the above mesh
characteristics are also studied.A systematic
methodology is developed to select appropriate
bearings for the drivetrain, from existing catalogs.
This is based on bearing fatigue life, efficiency, and
weight considerations. The effects of inertial loads
due to nutational motion of the internal bevel gear
members are significant for bearing life
calculations.Bearings have been shown to be the
most critical components in the Pericyclic drivePage 27/32
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system. The system level design procedure integrates
LTCA, EHL analysis, bearing analysis, and shaft
design, within a framework in which design decisions
are guided by constraints posed by several factors
such as assembly, ease of manufacturing, operational
space, component life requirements, optimal
component geometry and positioning etc. The designs
for different input power levels obtained from the
framework demonstrate the high torque per weight
capability, and efficiency comparable to conventional
multi-stage planetary drivetrains. Finally, a small
scale 50 HP prototype design with a reduction ratio of
32:1 has been refined for fabrication and subsequent
testing at NASA Glenn transmission test facility. The
performance evaluation charts for the test article
have been obtained from the overall system analysis
model for validation against future test results.

Material Modeling in Finite Element
Analysis
This book comprises high-quality refereed research
papers presented at the Third International
Conference on Computer Science, Engineering and
Education Applications (ICCSEEA2020), held in Kyiv,
Ukraine, on 21–22 January 2020, organized jointly by
National Technical University of Ukraine “Igor Sikorsky
Kyiv Polytechnic Institute”, National Aviation
University, and the International Research Association
of Modern Education and Computer Science. The
topics discussed in the book include state-of-the-art
papers in computer science, artificial intelligence,
engineering techniques, genetic coding systems,
Page 28/32

Online Library Gear Analysis With Abaqus
deep learning with its medical applications, and
knowledge representation with its applications in
education. It is an excellent source of references for
researchers, graduate students, engineers,
management practitioners, and undergraduate
students interested in computer science and their
applications in engineering and education.

2013 International Conference on
Process Equipment, Mechatronics
Engineering and Material Science
Practical Stress Analysis with Finite Elements is an
ideal introductory text for newcomers to finite
element analysis who wish to learn how to use FEA.
Unlike many other books which claim to be at an
introductory level, this book does not weigh the
reader down with theory but rather provides the
minimum amount of theory needed to understand
how to practically perform an analysis using a finite
element analysis software package. Newcomers to
FEA generally want to learn how to apply FEA to their
particular problem and consequently the emphasis of
this book is on practical FE procedures. The
information in this book is an invaluable guide and
reference for both undergraduate and postgraduate
engineering students and for practising engineers. *
Emphasises practical finite element analysis with
commercially available finite element software
packages. * Presented in a generic format that is not
specific to any particular finite element software but
clearly shows the methodology required for successful
FEA. * Focused entirely on structural stress analysis. *
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Offers specific advice on the type of element to use,
the best material model to use, the type of analysis to
use and which type of results to look for. * Provides
specific, no nonsense advice on how to fix problems
in the analysis. * Contains over 300 illustrations *
Provides 9 detailed case studies which specifically
show you how to perform various types of analyses.
Are you tired of picking up a book that claims to be on
"practical" finite element analysis only to find that it is
full of the same old theory rehashed and contains no
advice to help you plan your analysis? If so then this
book is for you! The emphasis of this book is ondoing
FEA, not writing a FE code. A method is provided to
help you plan your analysis, a chapter is devoted to
each choice you have to make when building your
model giving you clear and specific advice. Finally
nine case studies are provided which illustrate the
points made in the main text and take you slowely
through your first finite element analyses. The book is
written in such a way that it is not specific to any
particular FE software so it doesn't matter which FE
software you use, this book can help you!

Acoustic Analyses Using Matlab® and
Ansys®
Collection of selected, peer reviewed papers from the
2013 International Conference on Machinery,
Materials Science and Energy Engineering (ICMMSEE
2013), May 18-19, 2013, Jingzhou, Hubei, China.
Volume is indexed by Thomson Reuters CPCI-S (WoS).
The 124 papers cover recent research in the field and
are grouped as follows: Chapter 1: Machinery
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Engineering; Chapter 2: Materials Science and
Materials Processing; Chapter 3: Energy Engineering
and Technologies for Extraction Energy Resources.

ABAQUS for Engineers
Designing structures using composite materials poses
unique challenges, especially due to the need for
concurrent design of both material and structure.
Students are faced with two options: textbooks that
teach the theory of advanced mechanics of
composites, but lack computational examples of
advanced analysis, and books on finite element
analysis

Systematic Analysis of Gear Failures
Procedure for Tooth Contact Analysis of
a Face Gear Meshing with a Spur Gear
Using Finite Element Analysis
Selected, peer reviewed papers from the 2013
International Conference on Advances in Materials
Science and Manufacturing Technology (AMSMT
2013), May 18-19, 2013, Xiamen, Fujian, China
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