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Parametric Modeling with Autodesk Inventor 2016 contains a series of sixteen tutorial style lessons designed to introduce
Autodesk Inventor, solid modeling, and parametric modeling. It uses a hands-on, exercise-intensive approach to all the important
parametric modeling techniques and concepts. The lessons guide the user from constructing basic shapes to building intelligent
mechanical designs, creating multi-view drawings and assembly models. Other featured topics include sheet metal design, motion
analysis, 2D design reuse, collision and contact, stress analysis and the Autodesk Inventor 2016 Certified User Examination.
Teaches job seekers how to master essential steps in the job search process. As the definitive guide to resumes, it offers
techniques proven to get results quickly; a friendly, easy-to-follow design; and rock-solid advice for creating outstanding resumes
and cover letters and, more importantly, using them effectively.
Renowned author and educator lbrahim Zeid has written Mastering SolidWorks® to appeal to design students at all levels. By
focusing on SolidWorks as a design program rather than software, students are able to become proficient while creating working
drawings, Mathematical concepts are touched on, but can be excluded to suit the needs of the students and class. Design,
Modeling, and Drafting concepts, rather than menus and commands, are used to explain the program's core features. Step-byStep Instructions and Tutorials help students become proficient quickly
Parametric Modeling with SOLIDWORKS 2018 contains a series of seventeen tutorial style lessons designed to introduce
SOLIDWORKS 2018, solid modeling and parametric modeling techniques and concepts. This book introduces SOLIDWORKS
2018 on a step-by-step basis, starting with constructing basic shapes, all the way through to the creation of assembly drawings
and motion analysis. This book takes a hands on, exercise intensive approach to all the important parametric modeling techniques
and concepts. Each lesson introduces a new set of commands and concepts, building on previous lessons. The lessons guide the
user from constructing basic shapes to building intelligent solid models, assemblies and creating multi-view drawings. This book
also covers some of the more advanced features of SOLIDWORKS 2018, including how to use the SOLIDWORKS Design Library,
basic motion analysis, collision detection and analysis with SimulationXpress. The exercises in this book cover the performance
tasks that are included on the Certified SOLIDWORKS Associate (CSWA) Examination. Reference guides located at the front of
the book and in each chapter show where these performance tasks are covered. This book also introduces you to the general
principles of 3D printing including a brief history of 3D printing, the types of 3D printing technologies, commonly used filaments,
and the basic procedure for printing a 3D model. 3D printing makes it easier than ever for anyone to start turning their designs into
physical objects and by the end of this book you will be ready to start printing out your own designs.
The Java EE 7 Tutorial: Volume 1, Fifth Edition, is a task-oriented, example-driven guide to developing enterprise applications for
the Java Platform, Enterprise Edition 7 (Java EE 7). Written by members of the Java EE documentation team at Oracle, this book
provides new and intermediate Java programmers with a deep understanding of the platform. This guide includes descriptions of
platform features and provides instructions for using the latest versions of NetBeans IDE and GlassFish Server Open Source
Edition. The book introduces platform basics, including resource creation, resource injection, and packaging. It covers JavaServer
Faces, Java Servlets, the Java API for WebSocket, the Java API for JSON Processing (JSON-P), internationalization and
localization, Bean Validation, Contexts and Dependency Injection for Java EE (CDI), and web services (JAX-WS and JAX-RS).

Digital Design provides a modern approach to learning the increasingly important topic of digital systems design. The
text's focus on register-transfer-level design and present-day applications not only leads to a better appreciation of
computers and of today's ubiquitous digital devices, but also provides for a better understanding of careers involving
digital design and embedded system design.1. Introduction2. Combinational Logic Design3. Sequential Logic DesignControllers4. Datapath Components5. Register-Transfer Level (RTL) Design6. Optimizations and Tradeoffs7. Physical
Implementation8. Programmable Processors9. Hardware Description Languages
Coding, Robotics, and Engineering for Young Students builds foundational computer science and robotics skills and
knowledge in bright Pre-K-grade 2 students. Originally developed as enrichment courses for Northwestern University's
Center for Talent Development, this curriculum emphasizes active, hands-on, and collaborative learning. Students are
challenged to learn computer science content, such as coding, and robotics and engineering concepts, as well as
practice high-level academic skills, such as creative problem solving, computational thinking, and critical thinking.
Instructional practices balance screen time with active, collaborative classroom engagement. Learning is deepened when
students are challenged to navigate the transition from a virtual learning environment to a tangible learning environment.
The lessons can be implemented as standalone enrichment experiences or as part of a coordinated scope and sequence
that leads to higher level computer science and engineering studies. Grades Pre-K-2
Quality Gaging Tips contains 144 instructive articles, arranged by topic, which originally appeared in a regular column (of
the same name) in Modern Machine Shop magazine. Each of the articles presents valuable insights gained from years of
experience and knowledge, and each is designed to assist the reader to 1) better understand the principles of gaging,
and 2) improve their personal techniques. Both the science and the 'art' of dimensional gaging are stressed, providing a
full understanding of the methodology along with detailed instructions on how to perform specific tasks properly.
Emphasis throughout is on problem-solving ability, inventiveness, and creativity. The wide scope and authoritative style
of this book makes it the ideal on-the-job companion for anyone involved in the science, and art, of industrial
measurement wishing to improve their professional skills.
With detailed notes, tables, and examples, this handy reference will help you navigate the basics of structured machine
learning. Author Matt Harrison delivers a valuable guide that you can use for additional support during training and as a
convenient resource when you dive into your next machine learning project. Ideal for programmers, data scientists, and
AI engineers, this book includes an overview of the machine learning process and walks you through classification with
structured data. You’ll also learn methods for clustering, predicting a continuous value (regression), and reducing
dimensionality, among other topics. This pocket reference includes sections that cover: Classification, using the Titanic
dataset Cleaning data and dealing with missing data Exploratory data analysis Common preprocessing steps using
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sample data Selecting features useful to the model Model selection Metrics and classification evaluation Regression
examples using k-nearest neighbor, decision trees, boosting, and more Metrics for regression evaluation Clustering
Dimensionality reduction Scikit-learn pipelines
Most training in numerical control today is done on-the-job. Machinists and machine operators learn how to run CNC
machines from more experienced machinists who show them techniques for operating, setting up and programming.
These techniques are introduced in a logical sequence; this book attempts to parallel that method as much as possible.
Information is first provided on how to operate a machine, and then how to program it, so that much of the initial
bewilderment that occurs when learning numerical control is eliminated. This introductory CNC text is positioned for use
in hands-on training situations, emphasizing CNC tooling and set-up, entry-level programming, and industry standard
controls and programmes.
This book will teach you all the important concepts and steps used to conduct machining simulations using
SOLIDWORKS CAM. SOLIDWORKS CAM is a parametric, feature-based machining simulation software offered as an
add-in to SOLIDWORKS. It integrates design and manufacturing in one application, connecting design and
manufacturing teams through a common software tool that facilitates product design using 3D solid models. By carrying
out machining simulation, the machining process can be defined and verified early in the product design stage. Some, if
not all, of the less desirable design features of part manufacturing can be detected and addressed while the product
design is still being finalized. In addition, machining-related problems can be detected and eliminated before mounting a
stock on a CNC machine, and manufacturing cost can be estimated using the machining time estimated in the machining
simulation. This book is intentionally kept simple. It’s written to help you become familiar with the practical applications of
conducting machining simulations in SOLIDWORKS CAM. This book provides you with the basic concepts and steps
needed to use the software, as well as a discussion of the G-codes generated. After completing this book, you should
have a clear understanding of how to use SOLIDWORKS CAM for machining simulations and should be able to apply
this knowledge to carry out machining assignments on your own product designs. In order to provide you with a more
comprehensive understanding of machining simulations, the book discusses NC (numerical control) part programming
and verification, as well as introduces applications that involve bringing the G-code post processed by SOLIDWORKS
CAM to a HAAS CNC mill and lathe to physically cut parts. This book points out important, practical factors when
transitioning from virtual to physical machining. Since the machining capabilities offered in the 2020 version of
SOLIDWORKS CAM are somewhat limited, this book introduces third-party CAM modules that are seamlessly integrated
into SOLIDWORKS, including CAMWorks, HSMWorks, and Mastercam for SOLIDWORKS. This book covers basic
concepts, frequently used commands and options required for you to advance from a novice to an intermediate level
SOLIDWORKS CAM user. Basic concepts and commands introduced include extracting machinable features (such as
2.5 axis features), selecting a machine and cutting tools, defining machining parameters (such as feed rate, spindle
speed, depth of cut, and so on), generating and simulating toolpaths, and post processing CL data to output G-code for
support of physical machining. The concepts and commands are introduced in a tutorial style presentation using simple
but realistic examples. Both milling and turning operations are included. One of the unique features of this book is the
incorporation of the CL data verification by reviewing the G-code generated from the toolpaths. This helps you
understand how the G-code is generated by using the respective post processors, which is an important step and an
excellent way to confirm that the toolpaths and G-code generated are accurate and useful.
"[This] is a collection of tutorials meant to familiarize the reader with CATIA's mechanical design workbenches. The
reader is not required to have any previous CATIA knowledge."--P. i.
This tutorial book helps you to get started with Autodesk's popular 3D modeling software using step-by-step tutorials. It
starts with creating parts of an Oldham Coupling Assembly, assembling them, and then creating print ready drawings.
This process gives you an overview of the design process and provides a strong base to learn additional tools and
techniques. The proceeding chapters will cover additional tools related to part modelling, assemblies, sheet metal design,
and drawings. Brief explanations and step-by-step tutorials help you to learn Autodesk Inventor quickly and easily. • Get
an overview of the design process • Familiarize yourself with the User Interface • Teach yourself to create assembly
presentations • Create custom sheet formats and templates • Learn additional part modelling tools with the help of realworld exercises • Learn to create different variations of a part • Learn Top-down assembly design and Design
Accelerator • Learn to create and animate mechanical joints • Create basic sheet metal parts • Create custom punches
and insert them into the sheet metal part • Create and annotate sheet metal drawings • Learn to add GD&T annotations
to the drawings Downloadable tutorial and exercise file from the companion website. Table of Contents 1. Getting Started
with Inventor 2015 2. Part Modeling Basics 3. Assembly Basics 4. Creating Drawings 5. Additional Modeling Tools 6.
Sheet Metal Modeling 7. Top-Down Assembly and Motion Simulation 8. Dimensions and Annotations
This book will teach you all the important concepts and steps used to conduct machining simulations using
SOLIDWORKS CAM. SOLIDWORKS CAM is a parametric, feature-based machining simulation software offered as an
add-in to SOLIDWORKS. It integrates design and manufacturing in one application, connecting design and
manufacturing teams through a common software tool that facilitates product design using 3D solid models. By carrying
out machining simulation, the machining process can be defined and verified early in the product design stage. Some, if
not all, of the less desirable design features of part manufacturing can be detected and addressed while the product
design is still being finalized. In addition, machining-related problems can be detected and eliminated before mounting a
stock on a CNC machine, and manufacturing cost can be estimated using the machining time estimated in the machining
simulation. This book is intentionally kept simple. It’s written to help you become familiar with the practical applications of
conducting machining simulations in SOLIDWORKS CAM. This book provides you with the basic concepts and steps
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needed to use the software, as well as a discussion of the G-codes generated. After completing this book, you should
have a clear understanding of how to use SOLIDWORKS CAM for machining simulations and should be able to apply
this knowledge to carry out machining assignments on your own product designs. In order to provide you with a more
comprehensive understanding of machining simulations, the book discusses NC (numerical control) part programming
and verification, as well as introduces applications that involve bringing the G-code post processed by SOLIDWORKS
CAM to a HAAS CNC mill and lathe to physically cut parts. This book points out important, practical factors when
transitioning from virtual to physical machining. Since the machining capabilities offered in the 2018 version of
SOLIDWORKS CAM are somewhat limited, this book introduces third-party CAM modules that are seamlessly integrated
into SOLIDWORKS, including CAMWorks, HSMWorks, and Mastercam for SOLIDWORKS. This book covers basic
concepts, frequently used commands and options required for you to advance from a novice to an intermediate level
SOLIDWORKS CAM user. Basic concepts and commands introduced include extracting machinable features (such as
2.5 axis features), selecting a machine and cutting tools, defining machining parameters (such as feedrate, spindle
speed, depth of cut, and so on), generating and simulating toolpaths, and post processing CL data to output G-code for
support of physical machining. The concepts and commands are introduced in a tutorial style presentation using simple
but realistic examples. Both milling and turning operations are included. One of the unique features of this book is the
incorporation of the CL data verification by reviewing the G-code generated from the toolpaths. This helps you
understand how the G-code is generated by using the respective post processors, which is an important step and an
excellent way to confirm that the toolpaths and G-code generated are accurate and useful. Who is this book for? This
book should serve well for self-learners. A self-learner should have basic physics and mathematics background,
preferably a bachelor or associate degree in science or engineering. We assume that you are familiar with basic
manufacturing processes, especially milling and turning. And certainly, we expect that you are familiar with
SOLIDWORKS part and assembly modes. A self-learner should be able to complete the fourteen lessons of this book in
about fifty hours. This book also serves well for class instruction. Most likely, it will be used as a supplemental reference
for courses like CNC Machining, Design and Manufacturing, Computer-Aided Manufacturing, or Computer-Integrated
Manufacturing. This book should cover five to six weeks of class instruction, depending on the course arrangement and
the technical background of the students.
This is a textbook for use in technology teacher training and also a reference book for technology teachers. It will provide
a foundation for new teachers entering the area of technology, and also the opportunity for practicing teachers to keep up
to date with research informed ideas about teaching technology. Technology in the curriculum has continually faced a
range of challenges throughout its history in many counties. Often the basis of the challenges is the result of a lack of
understanding about good technology practice. It is hoped that this book can encourage excellent practice in technology
teaching and so increase the number of schools positively engaged with technology. The chapter authors are
internationally respected and experienced educators who have been able to draw on both their teaching experience and
their research in order to discuss a range of aspects of teaching technology. The book has been developed with an
international audience in mind. While authors are naturally most familiar with their own country, efforts have been made
to generalize from the principles of sound theory and research based practice to maximize applicability to local contexts.
John Williams is the Director of the Technology, Environmental, Mathematics and Science Education Research Centre at
the University of Waikato in New Zealand. He has worked as a designer and builder, and began his career as a
secondary school Manual Arts teacher. He has taught and studied in Australia and the USA, and in a number of African
and Indian Ocean countries. He has published and presented widely, and enjoys fishing.
The book starts with basics of FEA, goes through all the simulation tools and ends up with practical examples of analysis.The book explains
the Solver selection, iteration methods like Newton-Raphson method and integration techniques used by SolidWorks Simulation for
functioning.
CNC Machining Certification Exam Guide is focused on providing the knowledge base required for obtaining certification, credentialing and/or
job preparation in CNC Machining with CNC Mills and Lathes. It covers foundational skills that all those seeking employment as a CNC
Operator/Machinist must possess. Managers responsible for workforce development in manufacturing facilities will use the book as a guide
for on-the-job employee training and apprenticeships. The work can be used as a curriculum component for technical schools and colleges
for students preparing for certification and credentialing exams based on the National Institute for Metalworking Skills (NIMS) Machining Level
I standards for: CNC Mill Programming and Setup and Operations, and CNC Lathe Programming and Setup and Operations. At a time when
the CNC market is experiencing a shortfall of skilled, qualified workers, this Exam Guide is the perfect resource. Features Presents CNC
Programming with G-Code so users can execute their programs with confidence. Focuses on the creation of CNC programs using Computer
Aided Manufacturing (CAM). Written with the end goals of certification, credentialing and job readiness in mind. Practice study questions
mimic those presented on credentialing exams and practice exercises prepare readers for the required practical activities. An affiliated
website (www.CNCCertification.com) contains additional certification questions and answers, as well as suggested additional exercises.
A comprehensive resource packed with information for both beginners and advanced users SolidWorks is the leading 3D solid modeling
software used in computer-aided design. It's powerful but not simple. This complete guide introduces beginners to the software but then goes
far beyond, covering numerous details that advanced users have requested. Beginners will learn not only how the software works but why,
while more experienced users will learn all about search criteria, Pack-and-Go, other file management concepts, and much more. A valuable
companion website contains before and after real-world parts and assemblies along with many example files used in the text. Additionally, the
text of the book is augmented by video tutorials with author voice-over which can be found on the website. SolidWorks is the leading 3D CAD
program, and previous editions of this book have sold more than 33,000 copies Covers necessary information to give beginners a solid
foundation in the software, including part and assembly modeling and 2D drawing techniques Addresses a wide range of advanced topics not
treated in other books, including best practices, search criteria, Pack-and-Go, and other file management concepts Includes tutorials on both
beginning and advanced topics, with videos; sample part, assembly, and drawing files; and before-and-after example files available on the
companion website SolidWorks 2013 Bible is the ultimate resource on SolidWorks 2013, the book beginners can start with and advanced
users will want to keep close at hand.
Practical CNC design, construction, and operation techniques Gain a thorough understanding of computerbasednumerical control systems,
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components, and technologies. Featuring hundreds of color images and schematic diagrams, CNC Handbook explains machining
fundamentals and shows you how to build and safely operate fully automated,technically sophisticated mechatronic equipment. Learn how to
work with position controllers, accomplish rapid and precise machine motions, use CAD and CAM systems, and integrate CNC into IT
networks. The latest CNC programming languages, flexible manufacturing systems, and troubleshooting methods are also discussed in this
hands-on guide. CNC HANDBOOK COVERS: Open- and closed-loop control systems Programmable logic controllers and switches Machine
tools and machining centers Turning, milling, and grinding equipment Industrial robots and robot controllers Additive and flexible
manufacturing systems Direct and distributed numerical control CNC programming platforms and languages Close-to-process production
measurement
The Plumbing Inspector Passbook(R) prepares you for your test by allowing you to take practice exams in the subjects you need to study. It
provides hundreds of questions and answers in the areas that will likely be covered on your upcoming exam, including but not limited to:
plumbing practices, systems, materials, fittings, tools and equipment; reading and interpreting of plans and specifications; arithmetic
calculations; plumbing and sanitary codes; inspection procedures; dealing with the public; safety; record keeping; and other related areas.

Mastercam X Training Guide, Mill 2DMastercam Training BooksMastercam X5 Training Guide - Mill 2D&3DMastercam
Training BooksMastercam X2 Training Guide MillMastercam Training BooksMastercam X2 with SolidWorks Training
Guide Mill 2DMastercam Training BooksMastercam X2 Training Guide Mill 2D/Lathe ComboMastercam Training
BooksMastercam X2 Training Guide LatheMastercam Training BooksMastercam Training Guide Teacher KitMastercam
Training BooksMASTERCAM X : LATHE TRAINING TUTORIALIn-House Solutions IncMachining Simulation Using
SOLIDWORKS CAM 2018SDC Publications
The complete SolidWorks reference-tutorial for beginner to advanced techniques Mastering SolidWorks is the referencetutorial for all users. Packed with step-by-step instructions, video tutorials for over 40 chapters, and coverage of littleknown techniques, this book takes you from novice to power user with clear instruction that goes beyond the basics.
Fundamental techniques are detailed with real-world examples for hands-on learning, and the companion website
provides tutorial files for all exercises. Even veteran users will find value in new techniques that make familiar tasks
faster, easier, and more organized, including advanced file management tools that simplify and streamline pre-flight
checks. SolidWorks is the leading 3D CAD program, and is an essential tool for engineers, mechanical designers,
industrial designers, and drafters around the world. User friendly features such as drag-and-drop, point-and-click, and cutand-paste tools belie the software’s powerful capabilities that can help you create cleaner, more precise, more polished
designs in a fraction of the time. This book is the comprehensive reference every SolidWorks user needs, with tutorials,
background, and more for beginner to advanced techniques. Get a grasp on fundamental SolidWorks 2D and 3D tasks
using realistic examples with text-based tutorials Delve into advanced functionality and capabilities not commonly
covered by how-to guides Incorporate improved search, Pack-and-Go and other file management tools into your
workflow Adopt best practices and exclusive techniques you won’t find anywhere else Work through this book beginningto-end as a complete SolidWorks course, or dip in as needed to learn new techniques and time-saving tricks on-demand.
Organized for efficiency and designed for practicality, these tips will remain useful at any stage of expertise. With
exclusive coverage and informative detail, Mastering SolidWorks is the tutorial-reference for users at every level of
expertise.
This book is written to help you learn the core concepts and steps used to conduct virtual machining using CAMWorks.
CAMWorks is a virtual machining tool designed to increase your productivity and efficiency by simulating machining
operations on a computer before creating a physical product. CAMWorks is embedded in SOLIDWORKS as a fully
integrated module. CAMWorks provides excellent capabilities for machining simulations in a virtual environment.
Capabilities in CAMWorks allow you to select CNC machines and tools, extract or create machinable features, define
machining operations, and simulate and visualize machining toolpaths. In addition, the machining time estimated in
CAMWorks provides an important piece of information for estimating product manufacturing cost without physically
manufacturing the product. The book covers the basic concepts and frequently used commands and options you’ll need
to know to advance from a novice to an intermediate level CAMWorks user. Basic concepts and commands introduced
include extracting machinable features (such as 2.5 axis features), selecting machine and tools, defining machining
parameters (such as feed rate), generating and simulating toolpaths, and post processing CL data to output G-codes for
support of CNC machining. The concepts and commands are introduced in a tutorial style presentation using simple but
realistic examples. Both milling and turning operations are included. One of the unique features of this book is the
incorporation of the CL (cutter location) data verification by reviewing the G-codes generated from the toolpaths. This
helps you understand how the G-codes are generated by using the respective post processors, which is an important
step and an ultimate way to confirm that the toolpaths and G-codes generated are accurate and useful. This book is
intentionally kept simple. It primarily serves the purpose of helping you become familiar with CAMWorks in conducting
virtual machining for practical applications. This is not a reference manual of CAMWorks. You may not find everything
you need in this book for learning CAMWorks. But this book provides you with basic concepts and steps in using the
software, as well as discussions on the G-codes generated. After going over this book, you will develop a clear
understanding in using CAMWorks for virtual machining simulations, and should be able to apply the knowledge and
skills acquired to carry out machining assignments and bring machining consideration into product design in general.
Who this book is for This book should serve well for self-learners. A self-learner should have a basic physics and
mathematics background. We assume that you are familiar with basic manufacturing processes, especially milling and
turning. In addition, we assume you are familiar with G-codes. A self-learner should be able to complete the ten lessons
of this book in about forty hours. This book also serves well for class instructions. Most likely, it will be used as a
supplemental reference for courses like CNC Machining, Design and Manufacturing, Computer-Aided Manufacturing, or
Computer-Integrated Manufacturing. This book should cover four to five weeks of class instructions, depending on the
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course arrangement and the technical background of the students. What is virtual machining? Virtual machining is the
use of simulation-based technology, in particular, computer-aided manufacturing (CAM) software, to aid engineers in
defining, simulating, and visualizing machining operations for parts or assembly in a computer, or virtual, environment. By
using virtual machining, the machining process can be defined and verified early in the product design stage. Some, if not
all, of the less desirable design features in the context of part manufacturing, such as deep pockets, holes or fillets of
different sizes, or cutting on multiple sides, can be detected and addressed while the product design is still being
finalized. In addition, machining-related problems, such as undesirable surface finish, surface gouging, and tool or tool
holder colliding with stock or fixtures, can be identified and eliminated before mounting a stock on a CNC machine at
shop floor. In addition, manufacturing cost, which constitutes a significant portion of the product cost, can be estimated
using the machining time estimated in the virtual machining simulation. Virtual machining allows engineers to conduct
machining process planning, generate machining toolpaths, visualize and simulate machining operations, and estimate
machining time. Moreover, the toolpaths generated can be converted into NC codes to machine functional parts as well
as die or mold for part production. In most cases, the toolpath is generated in a so-called CL data format and then
converted to G-codes using respective post processors.
Intended for machinery, mechanism, and device designers; engineers, technicians; and inventors and students, this
fourth edition includes a glossary of machine design and kinematics terms; material on robotics; and information on
nanotechnology and mechanisms applications.
This book is written to help you learn the core concepts and steps used to conduct virtual machining using CAMWorks.
CAMWorks is a virtual machining tool designed to increase your productivity and efficiency by simulating machining
operations on a computer before creating a physical product. CAMWorks is embedded in SOLIDWORKS as a fully
integrated module. CAMWorks provides excellent capabilities for machining simulations in a virtual environment.
Capabilities in CAMWorks allow you to select CNC machines and tools, extract or create machinable features, define
machining operations, and simulate and visualize machining toolpaths. In addition, the machining time estimated in
CAMWorks provides an important piece of information for estimating product manufacturing cost without physically
manufacturing the product. The book covers the basic concepts and frequently used commands and options you’ll need
to know to advance from a novice to an intermediate level CAMWorks user. Basic concept and commands introduced
include extracting machinable features (such as 2.5 axis features), selecting machine and tools, defining machining
parameters (such as feedrate), generating and simulating toolpaths, and post processing CL data to output G-codes for
support of CNC machining. The concept and commands are introduced in a tutorial style presentation using simple but
realistic examples. Both milling and turning operations are included. One of the unique features of this book is the
incorporation of the CL (cutter location) data verification by reviewing the G-codes generated from the toolpaths. This
helps you understand how the G-codes are generated by using the respective post processors, which is an important
step and an ultimate way to confirm that the toolpaths and G-codes generated are accurate and useful. This book is
intentionally kept simple. It primarily serves the purpose of helping you become familiar with CAMWorks in conducting
virtual machining for practical applications. This is not a reference manual of CAMWorks. You may not find everything
you need in this book for learning CAMWorks. But this book provides you with basic concepts and steps in using the
software, as well as discussions on the G-codes generated. After going over this book, you will develop a clear
understanding in using CAMWorks for virtual machining simulations, and should be able to apply the knowledge and
skills acquired to carry out machining assignments and bring machining consideration into product design in general.
Who this book is for This book should serve well for self-learners. A self-learner should have a basic physics and
mathematics background. We assume that you are familiar with basic manufacturing processes, especially milling and
turning. In addition, we assume you are familiar with G-codes. A self-learner should be able to complete the ten lessons
of this book in about forty hours. This book also serves well for class instructions. Most likely, it will be used as a
supplemental reference for courses like CNC Machining, Design and Manufacturing, Computer-Aided Manufacturing, or
Computer-Integrated Manufacturing. This book should cover four to five weeks of class instructions, depending on the
course arrangement and the technical background of the students. What is virtual machining? Virtual machining is the
use of simulation-based technology, in particular, computer-aided manufacturing (CAM) software, to aid engineers in
defining, simulating, and visualizing machining operations for parts or assembly in a computer, or virtual, environment. By
using virtual machining, the machining process can be defined and verified early in the product design stage. Some, if not
all, of the less desirable design features in the context of part manufacturing, such as deep pockets, holes or fillets of
different sizes, or cutting on multiple sides, can be detected and addressed while the product design is still being
finalized. In addition, machining-related problems, such as undesirable surface finish, surface gouging, and tool or tool
holder colliding with stock or fixtures, can be identified and eliminated before mounting a stock on a CNC machine at
shop floor. In addition, manufacturing cost, which constitutes a significant portion of the product cost, can be estimated
using the machining time estimated in the virtual machining simulation. Virtual machining allows engineers to conduct
machining process planning, generate machining toolpaths, visualize and simulate machining operations, and estimate
machining time. Moreover, the toolpaths generated can be converted into NC codes to machine functional parts as well
as die or mold for part production. In most cases, the toolpath is generated in a so-called CL data format and then
converted to G-codes using respective post processors.
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