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Mastercam Post Processor
Up to now, the best way to get information on 5-axis machining has been by talking to experienced peers in the industry, in hopes
that they will share what they learned. Visiting industrial tradeshows and talking to machine tool and Cad/Cam vendors is another
option, only these people will all give you their point of view and will undoubtedly promote their machine or solution. This unbiased,
no-nonsense, to-the-point description of 5-axis machining presents information that was gathered during the author's 30 years of
hands-on experience in the manufacturing industry, bridging countries and continents, multiple languages - both human and GCode. As the only book of its kind, Secrets of 5-Axis Machining will demystify the subject and bring it within the reach of anyone
who is interested in using this technology to its full potential, and is not specific to one particular CAD/CAM system. It is sure to
empower readers to confidently enter this field, and by doing so, become better equipped to compete in the global market.
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
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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.
The impact of the technology of Computer-Aided Design and Manufacturing in automobile engineering, marine engineering and
aerospace engineering has been tremendous. Using computers in manufacturing is receiving particular prominence as industries
seek to improve product quality, increase productivity and to reduce inventory costs. Therefore, the emphasis has been attributed
to the subject of CAD and its integration with CAM. Designed as a textbook for the undergraduate students of mechanical
engineering, production engineering and industrial engineering, it provides a description of both the hardware and software of
CAD/CAM systems. The Coverage Includes ? Principles of interactive computer graphics ? Wireframe, surface and solid modelling
? Finite element modelling and analysis ? NC part programming and computer-aided part programming ? Machine vision systems
? Robot technology and automated guided vehicles ? Flexible manufacturing systems ? Computer integrated manufacturing ?
Artificial intelligence and expert systems ? Communication systems in manufacturing PEDAGOGICAL FEATURES ? CNC program
examples and APT program examples ? Review questions at the end of every chapter ? A comprehensive Glossary ? A Question
Bank at the end of the chapters
The Book Is Intended To Serve As A Textbook For The Final And Pre-Final Year B.Tech. Students Of Mechanical, Production,
Aeronautical And Textile Engineering Disciplines. It Can Be Used Either For A One Or A Two Semester Course. The Book Covers
The Main Areas Of Interest In Metal Machining Technology Namely Machining Processes, Machine Tools, Metal Cutting Theory
And Cutting Tools. Modern Developments Such As Numerical Control, Computer-Aided Manufacture And Non-Conventional
Processes Have Also Been Treated. Separate Chapters Have Been Devoted To The Important Topics Of Machine Tool Vibration,
Surface Integrity And Machining Economics. Data On Recommended Cutting Speeds, Feeds And Tool Geometry For Various
Operations Has Been Incorporated For Reference By The Practising Engineer.Salient Features Of Second Edition * Two New
Chapters Have Been Added On Nc And Cnc Machines And Part Programming. * All Chapters Have Been Thoroughly Revised
And Updated With New Information. * More Solved Examples Have Been Added. * New Material On Tool Technology. * Improved
Quality Of Figures And More Photographs.
This edition has been thoroughly revised and updated in order to remain in conformity with the course requirements and provide
the recent and contemporary technological progress in the respective areas. In all, the text would serve as the most updated one
in the field of CAD/CAM.
Since the first edition of this book, the literature on fitted mesh methods for singularly perturbed problems has expanded
significantly. Over the intervening years, fitted meshes have been shown to be effective for an extensive set of singularly perturbed
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partial differential equations. In the revised version of this book, the reader will find an introduction to the basic theory associated
with fitted numerical methods for singularly perturbed differential equations. Fitted mesh methods focus on the appropriate
distribution of the mesh points for singularly perturbed problems. The global errors in the numerical approximations are measured
in the pointwise maximum norm. The fitted mesh algorithm is particularly simple to implement in practice, but the theory of why
these numerical methods work is far from simple. This book can be used as an introductory text to the theory underpinning fitted
mesh methods.
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 2019 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
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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 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 Gcodes 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
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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.
an ebook that containt a sample how to edit mastercam v9,1 post processor for several function
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.
A comprehensive guide to using Mastercam X9 to create part programs. Geometry creation using both the solid and wireframe modelers is
covered in great detail. All standard 2 1/2 D toolpaths and many 2D high speed toolpaths are explained in great detail. All methods of stock
creation are completly explained.
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
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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 ComputerIntegrated 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.
Volume is indexed by Thomson Reuters CPCI-S (WoS). This collection brings together 820 peer-reviewed papers, on Manufacturing and
Design Science, aimed at promoting the development of design and manufacturing science, strengthening international academic
cooperation and communications, and exchanging research ideas. It is divided into: Chapter 1 Frontiers in Manufacturing Science, Chapter 2:
Frontiers in Design Science, Chapter 3: Frontiers in Mechanics and Materials, Chapter 4: Frontiers in Automation and Information.
This unique reference features nearly all of the activities a typical CNC operator performs on a daily basis. Starting with overall descriptions
and in-depth explanations of various features, it goes much further and is sure to be a valuable resource for anyone involved in CNC.
e-Design: Computer-Aided Engineering Design, Revised First Edition is the first book to integrate a discussion of computer design tools
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throughout the design process. Through the use of this book, the reader will understand basic design principles and all-digital design
paradigms, the CAD/CAE/CAM tools available for various design related tasks, how to put an integrated system together to conduct AllDigital Design (ADD), industrial practices in employing ADD, and tools for product development. Comprehensive coverage of essential
elements for understanding and practicing the e-Design paradigm in support of product design, including design method and process, and
computer based tools and technology Part I: Product Design Modeling discusses virtual mockup of the product created in the CAD
environment, including not only solid modeling and assembly theories, but also the critical design parameterization that converts the product
solid model into parametric representation, enabling the search for better design alternatives Part II: Product Performance Evaluation focuses
on applying CAE technologies and software tools to support evaluation of product performance, including structural analysis, fatigue and
fracture, rigid body kinematics and dynamics, and failure probability prediction and reliability analysis Part III: Product Manufacturing and Cost
Estimating introduces CAM technology to support manufacturing simulations and process planning, sheet forming simulation, RP technology
and computer numerical control (CNC) machining for fast product prototyping, as well as manufacturing cost estimate that can be
incorporated into product cost calculations Part IV: Design Theory and Methods discusses modern decision-making theory and the
application of the theory to engineering design, introduces the mainstream design optimization methods for both single and multi-objectives
problems through both batch and interactive design modes, and provides a brief discussion on sensitivity analysis, which is essential for
designs using gradient-based approaches Tutorial lessons and case studies are offered for readers to gain hands-on experiences in
practicing e-Design paradigm using two suites of engineering software: Pro/ENGINEER-based, including Pro/MECHANICA Structure,
Pro/ENGINEER Mechanism Design, and Pro/MFG; and SolidWorks-based, including SolidWorks Simulation, SolidWorks Motion, and
CAMWorks. Available on the companion website http://booksite.elsevier.com/9780123820389
A comprehensive guide to programming four axis CNC milling machines using Mastercam.
This book is the proceedings of the 2011 International Conference on Frontiers in Computer Education (ICFCE 2011) in Sanya, China,
December 1-2, 2011. The contributions can be useful for researchers, software engineers, and programmers, all interested in promoting the
computer and education development. Topics covered are computing and communication technology, network management, wireless
networks, telecommunication, Signal and Image Processing, Machine Learning, educational management, educational psychology,
educational system, education engineering, education technology and training. The emphasis is on methods and calculi for computer science
and education technology development, verification and verification tools support, experiences from doing developments, and the associated
theoretical problems.
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
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SOLIDWORKS CAM. This book provides you with the basic concepts and steps needed to use the software, as well as a discussion of the Gcodes 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.
Master CNC macro programming CNC Programming Using Fanuc Custom Macro B shows you how to implement powerful, advanced CNC
macro programming techniques that result in unparalleled accuracy, flexible automation, and enhanced productivity. Step-by-step instructions
begin with basic principles and gradually proceed in complexity. Specific descriptions and programming examples follow Fanuc's Custom
Macro B language with reference to Fanuc 0i series controls. By the end of the book, you will be able to develop highly efficient programs that
exploit the full potential of CNC machines. COVERAGE INCLUDES: Variables and expressions Types of variables--local, global, macro, and
system variables Macro functions, including trigonometric, rounding, logical, and conversion functions Branches and loops Subprograms
Macro call Complex motion generation Parametric programming Custom canned cycles Probing Communication with external devices
Programmable data entry
This is the second part of a four part series that covers discussion of computer design tools throughout the design process. Through this
book, the reader will... ...understand basic design principles and all digital design paradigms. ...understand CAD/CAE/CAM tools available for
various design related tasks. ...understand how to put an integrated system together to conduct All Digital Design (ADD). ...understand
industrial practices in employing ADD and tools for product development. Provides a comprehensive and thorough coverage of essential
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elements for product manufacturing and cost estimating using the computer aided engineering paradigm Covers CAD/CAE in virtual
manufacturing, tool path generation, rapid prototyping, and cost estimating; each chapter includes both analytical methods and computeraided design methods, reflecting the use of modern computational tools in engineering design and practice A case study and tutorial example
at the end of each chapter provides hands-on practice in implementing off-the-shelf computer design tools Provides two projects at the end of
the book showing the use of Pro/ENGINEER® and SolidWorks® to implement concepts discussed in the book

"CNC programmers and service technicians will find this book a very useful training and reference tool to use in a
production environment. Also, it will provide the basis for exploring in great depth the extremely wide and rich field of
programming tools that macros truly are."--BOOK JACKET.
This book was created to give potential consumers of CNC routers a basic understanding of the inner workings of this
technology. A better informed consumer can then make better purchasing decisions and increase the chance of
successful integration of the technology in his or her wood shop.
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