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CONVENTIONS

Key words and Mastercam menu items are shown in bold the first time they are used. Columns on the outside
edges of each page and note pages at the end of each chapter provide ample space for taking notes.

Useful tips, recommended settings, best practices, and detailed instruction on the most important features are
included when possible.

Extra credit exercises are included on the student CD in PDF format. These will help build your skill to a higher
level.

TERMS

The following terms are used throughout this book.

Left Click means to click once on the left mouse button.

Click means the same as left click.

Right Click means to click once on the right mouse button.

Scroll means to roll the mouse scroll wheel, or move the scroll index in a list.

Options are Mastercam functions selected from the main menu.

Enter means to select the <Enter> key on your computer keyboard.

Press means to press on a keyboard key.

Choose means to select a menu option or button.

Open/Close means to open or close a dialog or information box.

Dialog Box is a window that opens to allow for the input of information and the setting of defaults.
Panel is a window that is locked and opens to allow for the input of information and the setting of defaults.
Drop Down/Flyout Menus are menus that expand down, left, right, or up, to reveal more menu lists.
A Function is the same as a menu option or command.

Help means the Mastercam help files loaded with your software.

L R B R R JEE R JEE JEE JEE JEE JEE R R 2

Page: 6 Handbook Volume 1 m:mam 2020



3 CAD Drawing

OBJECTIVES

In this chapter, you will learn to draw wireframe geometry. Upon completion of this chapter, you should
be able to do the following:

Define elements of the Cartesian coordinate system

Understand the difference between absolute and incremental coordinates
Define the four quadrants and the sign of the points lying within each
Correctly determine the Datum on a part print

Create lines, arcs, points, rectangles, and other geometric shapes

Use trim, chamfer, and fillet functions

Dimension a shop drawing

@ & & O O o o

INTRODUCTION

A computer cannot scan a drawing and automatically create a usable NC program; however, the
computer can process huge volumes of information quickly and without error. Information needed to
draw and machine your part is stored in a large database that Mastercam manages for you, what you
see on the computer screen is a picture of that database.

You work with the picture, not the lists of numbers that generate the picture. Behind the scenes,
Mastercam responds to every input from you, updating the database and changing the picture to reflect
every change immediately. Since humans are visually oriented, this way of working is far more efficient
than writing CNC programs by hand, since you see the results immediately. Once you are confident that
the machining processes are exactly what you want, the software does the tedious work of writing the
CNC program.

With Mastercam, you rarely, if ever, need to use an electronic calculator. Geometry problems are solved
using Mastercam's many geometry creations, transformation, and editing tools.
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CHAPTER 3 CAD Drawing

When your software is set up properly, Mastercam does an excellent job of writing CNC programs quickly and
without a flaw. Figure: 1 shows a part’s blueprint.

Figure: 1
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CAD Drawing CHAPTER 3

CARTESIAN COORDINATE SYSTEM

Before learning to draw in Mastercam, review some basic concepts and terms used in CAD/CAM technology:
¢ Cartesian coordinate system
¢ Datum

¢ Planes

L

Fundamentals of CAD geometry

For Mastercam to display a part, you must define its exact shape, size, and location. Do this by drawing lines,
arcs, points, and other geometric entities that precisely describe the part. These geometric entities exist in a
Cartesian coordinate system.

A Cartesian coordinate system consists of two or three perpendicular number lines (coordinate axis). Anumber
lineis a line divided into equal segments. The point on the line designated as zero is called the Origin.

The Cartesian coordinate system allows you to define each point uniquely in a plane using a pair of numerical
coordinates, which are the signed distances to the point from the origin, measured in the same unit of length.

Numbers to one side of the Origin are positive, those on the other side are negative as shown in Figure: 2.

Figure: 2

Any point on the line is precisely located given its value and sign. In Figure: 2 the coordinate "3" lays three units to
the right of the Origin point. The coordinate "-4" lays four units to the left of the Origin.

Note: It is common practice to drop the sign for positive numbers. Thus +3 is written or entered in the
computer as 3. However, negative numbers must include the negative sign "-". For example, the number -3
must include the "-" sign.
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CHAPTER 3 CAD Drawing

Atwo-dimensional Cartesian coordinate system consists of two number lines set at a 90-degree angle to each
other. One line is horizontal (left to right) and is labeled as the X-axis. The other is vertical (up and down) and
labeled as the Y-axis. The point where the axes cross is the Origin as shown in Figure: 3.

Figure: 3

All points in this space, also called a Plane, or Construction Plane, are precisely defined given its axes label, sign,
and value. For example, the point "X3,Y2" is located by counting, from the Origin, three units along the X+ axis,
then up two units parallel to the Y+ axis.

Note: Cartesian coordinates may be written in two different ways. One uses the axis label, sign and value. For
example: X3 Y2. The other writes coordinates as an Ordered Pair. Numbers are written in a specific order (X,Y)
separated by commas. For example: 3,2.

Positions within the Cartesian coordinate system may be described using Absolute, Incremental, or Polar
coordinates.
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CAD Drawing CHAPTER 3

Absolute And Incremental Coordinates

Absolute coordinates are always in reference to the Origin, regardless of the previous position. Starting at the
Origin, the following diagram shows a move to N1 and then to N2, written in absolute coordinates as shown in
Figure: 4.

Figure: 4
N1{)(2:Y1) .................. Y+ .........................................
N2 (X4,Y4)
N2
Xo— "+ — X+

Incremental coordinates (sometimes called Delta or Rectangular coordinates) are always in reference to the
current position. For example, starting at the Origin, Figure: 5 shows a move to N1 and then to N2, written in
incremental coordinates.

Figure: 5
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Polar Coordinates

Polar Coordinates are always in reference to a position (called the Anchor Point), a Distance, and Angle. Starting
at the position (X2, Y1), Figure: 6 shows a move to N2, written in polar coordinates.

Figure: 6
AnchorPt.=Xx2¥1 v+ '
Angle =56.31

Length = 3.606 T

X-— T T T 11

1 Anchoré
1 Point

Y-

Angles are measured in degrees from the 3:00 position as shown in Figure: 7.
Figure: 7
o G
I ,ﬁtw +
180~ -0
:' ';
: CW -
270

Term

Definition

Angle

CCW angles are positive. CW angles are negative. For example, the angle (315) is the
same as (-45).

Anchor Point

Reference position for the polar coordinates.

Degree 1/360th of a full circle.
Minute 1/60th of a degree.
1/60th of a minute. Angles can be expressed in degrees, minutes and seconds, which
Second . .
is abbreviated, DMS.
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CAD Drawing CHAPTER 3

A plane can be divided along its axes into four quadrants, starting in the upper-right corner and moving
counterclockwise, labelled: I, 11, IlI, IV.

It's important to know which quadrant the part is in because the sign of the coordinates changes based on the
guadrant. As shown in Figure: 8, all points in quadrant (1), have positive X and Y values. Points falling in quadrant
(I1) have negative X and positive Y values, and so on.

Figure: 8
v+
[ T |
X- Y+ 1 x+v+
. X e
1] 1 v
X-Y- 1 X+ Y-
Y-

Turn to the end of this chapter and complete;

o Exercise 3-1, Cartesian Coordinate System.
o Exercise 3-2, Incremental Positioning.
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DATUM

The Origin point on a drawing is called the Datum. The drawing below shows the datum in the lower-left corner,
locating the part in the first quadrant as shown in Figure: 9.

Figure: 9
Y+
g8fes
< ™
O O
/‘
2425 & 1800
3.000
1800 =8 -
1 N7 N
A
N QL
f t\". T ooee \L 1/4-20 Tapped
™ 0=38 &' pLCs e
3500
3780
4,000

Note: Even though part prints do not show dimensions as negative numbers, you must input negative values
when appropriate. For example, the hole in the upper left corner in the drawing below is at the coordinate: X.5

Y-.313.

The following drawing shows the same part with the datum in the upper-left corner, locating the part in the

fourth quadrant.

Y+
4000
L 3740 |
3500
— —0B00
J | —oz3s
: o ;3 $ X+
‘ p
0575 Ty { @
3000 1500 | "/\\ T h
e | 1582 AR
2575 L PN . 21800 | -
. -—1/ /,
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CAD Drawing CHAPTER 3

Drawings can span more than one quadrant. For example, it is common to place the Datum at the center of
round parts as shown in Figure: 10.

Figure: 10

X+

Since most parts get installed into an assembly, the Datum ensures that critical dimensions are held for proper fit
and function. In the example below, the critical dimensions are between hole centers in reference to the 0.75
diameter hole. Thus, the engineer selected the center of this hole as the Datum as shown in Figure: 11.

Figure: 11

o g e

2 0875

F 0.875 — 1.25 M~

» 0.7 7 25

Note: Attention to the datum is essential to part quality. Usually the same datum used to dimension the part is
also used for machining.
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MASTERCAM COORDINATE SYSTEMS

The Mastercam Coordinate System (MCS) comprises the total graphic space in which you can work as shown in
Figure: 12. It extends, for all practical purposes, infinitely in all directions. Its position and orientation never
change.

Within this coordinate system, any number of Planes, called Construction Planes, can be defined. A Plane can be
located and oriented anywhere within the coordinate system. Planes make drawing easier and are required to
define certain 2D entities.

Figure: 12

DHE-8WHFE s c LendenD Mastercam mcam - Mastercam Design 2020 -8 x
Home  Wireflame  Sufaces  Solids  ModelPiep  Draffing  Tamstom  Machine | View My Masteram @ &
P unzoom 5% ﬁ &7 tsometric * g Rotate - @ O @ ansiucensy E [ Tootpatns ] Levels & Groups k T‘Z y rp .
Pummomsze L G Ront 8= coiane - @sscisive [ solids (] Mot Threscing ] Recent Fundions x »
Fit  Window o0 % Sedion | Wireframe Outline Advanced Show  Show | Show Snap | Rotation  On/Off
- & Front - View - - Shaded Oisplay - [ Planes Axes Gnomens®| | Giid |to Grid Position
Zoom Graphics View Appearance | Toolpaths & Managers Display Gid & Controller Viewshests B
Toolpaths v ax
X ~

x e

06190 in
Tnch._

Toolpaths | Solids Planes Levels Recent Functions Tsomy

SR oFF  SECTED ENTTES 0 X 22098 % 4482 7 00M0 30 CAANETOP  TRLANETOP wWsTr  © @ O @ @ @

Examples in this chapter use the predefined plane, Top. Select the Top Plane by clicking on Plane on the status
bar and picking Top from the list.

Note: You can view the coordinate system axes by selecting F9 or File, Configuration, Screen, Display part
information. Screen Grid shows the position and orientation of the active Cplane. If active, the Show Ghomons
shows the orientation of the XYZ axes in reference to the active plane.
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MASTERCAM GEOMETRY
Parts are drawn, or modeled, using geometry. There are three types of geometry used by CAD/CAM software:

e Wireframe

e Surfaces
e Solids
Geometry Type Description
) o Wireframe geometry consists of curves (lines, arcs, and splines) and
Wireframe .
points.
o Wireframe geometry includes information only about the edges of a
part.

o Wireframe models cannot be shaded.
o Wireframe geometry is adequate to model and machine most prismatic
or "2-1/2D" parts -where all contours exist in flat planes.

o Asurface can be thought of as an infinitely thin shell stretched over a
wireframe.

o Surface geometry includes information about the faces and edges of a
part.

o There are many types of surfaces; each suited to model a specific type of
shape.

o Surfaces are used to model complex, freeform (organic) shapes common
in the automotive, aircraft, mold, and consumer goods industries.

o Surface modeling is covered in the Mastercam Handbook, Volume 2.

« Solids contain information about the edges, faces, and interior of the
part.

e Most mechanical parts are now designed using Solid Modeling software,
like MastercamSolids, SolidWorks, SolidEdge, ProEngineer, and others.

o Solids are able to model many parts, but some highly sculpted shapes,
like car bodies, may still require surfaces.

o AllSolids start with profiles of wireframe geometry.

o Solids are covered in Chapter 5, Solid Modeling.
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CHAPTER 3 CAD Drawing

WIREFRAME GEOMETRY

Wireframe geometry includes the following basic entity types.

Entity Definition

A point occupies a single set of coordinates in space. It has no length, depth, or
width; it is infinitesimally small.

P_qi_r_lt

Aline is an entity defined by any two points in space, called endpoints. Lines
have length, but no width or depth; they are infinitely thin.

An arcis an entity that is equidistant from a point in space, called a center
point. Arcs are "2D" entities, meaning that they must lie on a plane.

ASpline is a curve that travels, usually smoothly, through a set of points, called
Control Points. There are two types of splines; 2D and 3D. 2D splines are flat
entities that must reside on a plane while 3D splines are lying in different planes.

Drafting entities include notes, text, leader lines, witness lines, and hatchs. They
are used to annotate a drawing. Drafting text and notes are stored as a special
entity type called a font, which allows lettering to be stored in an efficient
format.

Wireframe geometry includes other geometry types, such as a helix, ellipse, and rectangle. However, these are
modeled using one of the basic entity types described above. For example, an ellipse is modeled using a spline,
and a rectangle is modeled using four individual lines.

This chapter deals with how to create basic wireframe geometry types listed in the table above. Once you
understand these, it will be easy for you to create other types.
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CAD Drawing CHAPTER 3

Wireframe Geometry Options

Wireframe geometry functions are selectable from the Wireframe Tab.
Figure: 13 shows the commands used to create wireframe geometry. The commands are arranged in groups
based on entity types or specific activity. The groups are displayed in the ribbon from basic to more complex

functions.

Home — Wireframe  Surfaces  Solids  ModelPrep  Drafting  Tansform  Machine
P + i - .
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Figure: 13
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CHAPTER 3 CAD Drawing

LINES

Aline is a geometric entity connecting any two points in space. Aline can start and end anywhere in the
Mastercam Coordinate System as shownFigure: 14.

Figure: 14
90 N Endpoint
¢ Midpoint
N A Angle
[ Length
Legend
_________________________ 0
Term Definition
2D Length Length of the line in reference to the active view.
) Full length of the line, regardless of the view. If the line lies in the same plane that it is
3D Line . ;
being viewed, the 2D and 3D lengths are the same.
Anele The angle of a line is measured from the 3:00 position. Counterclockwise (CCW) angles
& are positive. Clockwise (CW) angles are negative.
Bisect A line that splits two other lines equally.
Endpoint The coordinates of the either end of a line.
Horizontal Aline along or parallel to the X-axis.
Midpoint Point equidistant from the end points.
Multiline A series of lines that are connected.
Parallel Aline offset an equal distance from another line.
Perpendicular Aline 90 degrees to another line or arc. Sometimes referred to as a normal line.
Polar line Aline defined by its start point, length and angle.
Start point Lines have a direction. The Start point is the x,y,z coordinates of the first endpoint.
Tangent Aline that intersects an arc or spline at one point only.
Vertical Aline along or parallel to the Y-axis.
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Tangent

Tangent lines touch an arc or spline at one point only as shown in Figure: 15.

Figure: 15

Tangent to Arc Tangent to Spline

Perpendicular

Perpendicular lines pierce a line or curve at a 90 degree angle all around as shown in Figure: 16. In other words, a
perpendicular line is a tangent line rotated 90 degrees.

This type of line is also called a Normal line when referring to arcs, splines, or surfaces. Mastercam can create a
perpendicular line passing through some point on the curve or a point in space.

Figure: 16

Perpendicular to Line, Arc or Spline
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Parallel

Parallel lines are lines that lie in the same plane but never intersect, regardless of how far they are extended, as
shown in Figure: 17. Mastercam can define a parallel line given an offset distance from an existing line or a

through point.

Figure: 17

Bisecting

Bisecting lines split the angle between two existing lines equally as shown in Figure: 18. Mastercam shows
multiple solutions and prompts you to select the one you want.

Figure: 18

Note: Mathematically, a line has length but no width; it is infinitely thin. When viewed directly along its axis, a
line disappears. Aline is sometimes referred to as a "straight curve". Aline is a 3D entity; it does not have to lie

in a 2D construction plane to exist.
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Lines

Create lines by selecting the Wireframe tab, then selecting the type of the line from the Lines group as shown in
Figure: 19.

Figure: 19

Home Wireframe Surfaces S

[y 1+ )
+ + / /7 Line Parallel
e + |, Line Perpendicular
Point Bolt Line )
Position= Cirde = Endpoints - Line Closest 3

Paints Lines

*-  Line Closest
|/ Line Bisect
| Line Tangent Through Point

{, Line Normal

Option Definition
Line Endpoints Creates a line given its endpoints, length, angle or tangent point.
Line Parallel Creates a line parallel to an existing line.
Line Perpendicular Creates a line perpendicular to a line, arc, or spline.
Line Closest Creates a line representing the shortest distance between two entities.
Line Bisect Creates a bisecting line; a line that splits the angle between two lines
equally.

Line Tangent Through Point Creates a line tangent to an arc or spline. Requires the tangent point.

Line Normal Creates a line perpendicular at the contact point to a surface or to a face.
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Line Panels

The Line panels control values and relations of lines. Line parameters can be changed until the OK and Create
New operation or OK buttons are selected to complete its creation. Until then, the entity is said to be "live" and
is a cyan color. When fully defined, the line changes to the default drawing color. The Line Endpoint panel is
shown in Figure: 20.

Figure: 20

Line Endpoints rox

Basic
Entity =
Type: ®) Freeform
Tangent

_) Horizontal

) Vertical
Method: (® Two endpoints

_) Midpaoint

_) Multi-line
Endpeints &
Dimensions =
Length: |0.0001 -3
Angle: | 0.0000 -5
Axis Offset =
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Term

Definition

Line Endpoints

Panel identifier.

Freeform allows you to draw the line at any desired angle.

Tangent specifies a line to be tangent to an arc or spline. When this option is
active, the line will be tangent to the arc if no other geometric feature, such as
an endpoint or quadrant, is selected.

Type Horizontal draws a horizontal line.
Vertical draws a vertical line.
X axis offset-value of a vertical line, Y axis offset-value of a horizontal line.
When either the Vertical or Horizontal is active, the horizontal/vertical
position value allows users to set the X or Y position of the line.
Two endpoints allows you to create one line at the time entering the two
endpoints.
Method
Midpoint creates the line starting in middle of it.
Multi-line creates a string of lines.
Endpoint 1 Changes the value of the start point.
Endpoint 2 Changes the value of the end point.
Length Enters/displays the length of a line.
Angle Enters/displays the angle of a line.
Axis Offset Moves a live line by a defined distance along the X and Y axis.
OK and Create New Creates the line but keeps the panel open allowing you to continue in the
Operation same command.
oK Creates the line and leaves the line creation option. Selecting OK is the same

as pressing the [ESC] key.

Mastercam 2020
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Creating Line Endpoints

Follow the steps below to create a line given its start point, length, and angle. This exercise is easier if you make
the Screen Grid visible.

4 Step 1: Select the Line Endpoint function from the Wireframe tab.

¢ Step 2: Move the mouse near the coordinate system Origin until the cursor changes from an arrow to a
box, the Origin cue displays, and the small box snaps to the Origin. Click once on the left mouse button.
Note that this is possible due to the AutoCursor Settings (see Figure: 21). To check the AutoCursor
Settings, from the General Selection bar, select the AutoCursor Configuration icon.

N - (o) LR R L

Figure: 21

Selection *

AutaCursor
Origin [ &ngular 150
Arc Center [ Tangent
E ndpuoint [ Perpendicular
Intergection [INearest
Midpaint Horizantal # Yertical
Quadrant Temparary Midpoints
Puoint Mesh Vertices
Along Edges Only
Restare Defaults Dizable Al

Default to Fast Point mode
Enable power keys

Tangency Tolerance

v | 8| ?

¢ Step 3: Drag the mouse to the right so that the line snaps to horizontal and the Angle field locks to 0
degrees. Then click once on the left mouse button. A cyan-colored line displays, indicating the line is a "live"
entity. Press Enter to accept the O-degree angle. Altering parameters in the Line Endpoints panel can still
change live entities.
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¢ Step 4: Enter L and set the line length. Finally, click the OK and Create New Operation button to finish the
line and remain in this function, or the OK button to finish the line and leave the function. Notice that the
line changes to the active color indicating it is now completely defined.

OK and Create New
Operation

Line Endpoints

Basic

Entity o
Type: _) Freeform
Tangent
* Horizontal
_) Vertical
Method: () Two endpoints
_ Midpoint
_) Multi-line
Endpoints =
1|2
Dimensions o
(ength: |1.5000 D) vs
(Angle: |0.0000 D)
Axis Offset o
0.0000 -5
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TRAINING TUTORIALS

Our popular line of Mastercam Training
Tutorials cover every Mastercam application,
offering the most extensive collection of
Mastercam training solutions available. Each
book contains a series of tutorials that guide
you through creating geometry, applying
then verifying toolpaths and generating
G-Code. Helpful hints, review exercises and
quizzes complete the learning experience.
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Home Learning Edition
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DOWNLOAD

The Home Learning Edition (HLE) Demo Software
is available for download with each eBook, and
can be purchased on DVD for $5.

ARE YOU AN
INSTRUCTOR?

Buy 10 or more of the Mill Essentials, Mill Advanced
or Lathe Training Tutorials, get the corresponding
Instructor Guide for Free! (see page 5)
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ESSENTIALS

Mill Essentials

The Mill Essentials Training Tutorial takes a
very comprehensive look at 2D machining
with Mastercam.

This book begins with the absolute basics by
introducing the Mastercam user interface and
will have you creating geometry, mastering
2D toolpaths and posting code before you
know it.

7 Step-by-Step Tutorials with Review
Exercises

+ Includes Video Training DVD and
Mastercam HLE Demo Software

Price $65 (eBook)

ISBN: 978-1-77146-870-1

Price $90 (Print)

ISBN: 978-1-77146-833-6

The Lathe Training Tutorial is ideal for both
beginners and current Mastercam users.

This book introduces 2D geometry
creation and lathe 2D toolpaths providing
an excellent foundation for many lathe
applications.

« 7 Step-by-Step Tutorials with Review
Exercises

« Includes Video Training DVD and
Mastercam HLE Demo Software

Price $45 (eBook)

ISBN: 978-1-77146-872-5

Price $65 (Print)

ISBN: 978-1-77146-835-0




Mill Advanced

The Mill Advanced Training Tutorial picks up
where Mill Essentials leaves off, introducing
3D concepts including surface high speed
toolpaths.

It is strongly recommended that you have a
good understanding of 2D machining before
beginning this book.

« 6 Step-by-Step Tutorials with Review
Exercises

« Includes Video Training DVD
and Mastercam HLE Demo Software

Price $6O (eBook)

ISBN: 978-1-77146-871-8

Price $80 (Print)

ISBN: 978-1-77146-834-3

LATHE

v
C&YAXS N

Lathe C &Y Axis

The Mastercam 2020 Lathe C & Y Axis
Training Tutorial is intended for the
advanced lathe user that wants to learn how
to program lathe parts that include milling
operations.

Advanced C-Axis toolpaths as well as the
Y-Axis rotation will be described in this
book. Examples on how to use the Mill
toolpaths on a Lathe with Live Tooling are
also incorporated.

Price $65 (eBook)

ISBN: 978-1-77146-887-9

Price $85 (Print)

ISBN: 978-1-77146-848-0

MULT

ESSENTI F

Multiaxis Essentials

The Multiaxis Essentials Training Tutorial
is intended for the advanced Mastercam
user looking to learn Mastercam multiaxis
programming.

A firm grasp on both 2D and 3D machiningis
required which can be attained by completing
the Mill Essentials and Mill Advanced
Training Tutorials.

10 Step-by-Step Tutorials
« Includes Video Training DVD and
Mastercam HLE Demo Software

Price $85 (eBook)

ISBN: 978-1-77146-878-7

Price $90 (Print)

ISBN: 978-1-77146-841-1

The Solids Training Tutorial provides concise
step-by-step instructions on creating and
manipulating 3D wireframe and solid
geometry.

This book details commands such as
extrude, loft, revolve, sweep, boolean add,
fillet, chamfer and more.

+ 9 Step-by-Step Tutorials with Review
Exercises

« Includes Mastercam HLE Demo Software

Price $40 (eBook)

ISBN: 978-1-77146-873-2

Price $60 (Print)

ISBN: 978-1-77146-836-7

CADICA Sysems

Multiaxis Advanced

The Multiaxis Advanced Training Tutorial is
intended for the advanced Mastercam user.

This book contains projects demonstrating
a variety of Multiaxis Advanced milling
applications such as pattern application
toolpaths.

+ 6 Step-by-Step Tutorials

+ Includes Mastercam HLE Demo Software
Price $75 (eBook)

ISBN: 978-1-77146-879-4

Price $80 (Print)

ISBN: 978-1-77146-842-8

: Mastercam
" i cADICAN sytems
” o | 7

CAM & gt

SOLIDWORKS #

Mastercam for
SOLIDWORKS

ASTE

The Mastercam 2020 for SOLIDWORKS
Programming Exercises book provides

a comprehensive “hands on” method of
learning Mastercam for SOLIDWORKS.

You will learn how to program a variety

of different parts that require most of the
toolpath types available in Mastercam for
SOLIDWORKS. Extensive emphasis is put on
making parametric changes and toolpath
updates to match the SOLIDWORKS model
changes. Primary focus is on toolpath
creation on SOLIDWORKS models.

Price $65 (eBook)
ISBN: 978-1-77146-881-7

Price $85 (Print)

ISBN: 978-1-77146-844-2



o
ROUTER W

Router

The Router Training Tutorial offers detailed
coverage of 2D geometry creation, drilling,
contouring, pocketing, nesting, block

drilling and importing graphics to machine.

Instruction on tool settings, stock setup
and custom profile tool creation are also
included.

« 8 Step-by-Step Tutorials with Review
Exercises

« Includes Mastercam HLE Demo Software

Price $65 (eBook)

ISBN: 978-1-77146-876-3

Price $85 (Print)

ISBN: 978-1-77146-839-8

Master
&
'lh-n
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CAD Import &
Mill Essentials

The CAD Import & Mill Essentials Toolpaths
Training Tutorial is intended for anyone
looking to understand the ins and outs of
Mastercam Mill Essentials toolpaths, while
learning the best practices for importing
geometry from various CAD software
packages.

« 7 Step-by-Step Tutorials with Review
Exercises

« Includes Mastercam HLE Demo Software

Price $70 (eBook)

ISBN: 978-1-77146-878-7

Price $90 (Print)

ISBN: 978-1-77146-846-6

CADICAM systems.

Beginner

The Beginner Training Tutorial provides

a comprehensive step-by-step approach
to learning the basics of three Mastercam
modules: Mill Essentials (2D), Lathe and
Solids.

It is an excellent choice for new Mastercam
users looking to get a broader overview of
the software.

8 Step-by-Step Tutorials with Review
Exercises

«+ Includes Mastercam HLE Demo Software

Price $65 (eBook)

ISBN: 978-1-77146-874-9

Price $85 (Print)

ISBN: 978-1-77146-837-4

ML §

CAD Import &
Mill Advanced

The CAD Import & Mill Advanced Toolpaths
Training Tutorial consists of 6 projects and
6 accompanying practice exercises. It is
intended for intermediate to experienced
Mastercam users who are primarily
importing 3D geometry from another CAD
software package.

+ 6 Step-by-Step Tutorials with Review
Exercises

+ Includes Mastercam HLE Demo Software

Price $60 (eBook)

ISBN: 978-1-77146-884-8

Price $80 (Print)

ISBN: 978-1-77146-847-3

The Design Training Tutorial provides a
comprehensive step-by-step approach
to learning geometry creation within
Mastercam.

Its focus is 2D and 3D geometry creation
with explanations given on how to
dimension the parts.

12 Step-by-Step Tutorials with Review
Exercises

+ Includes Mastercam HLE Demo Software

Price $45 (eBook)
ISBN: 978-1-77146-875-6

Price $65 (Print)

ISBN: 978-1-77146-838-1

CADICA Systms

V/4
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The Wire Training Tutorial provides users with
an excellent resource for learning how to use
Mastercam to program wire EDM machines.

In addition to geometry creation, the book
focuses on wirepaths for dies, taper angle
projects and more.

+ 6 Step-by-Step Tutorials with Review
Exercises

+ Includes Mastercam HLE Demo Software

Price $40 (eBook)

IBSN: 978-1-77146-877-0

Price $60 (Print)

ISBN: 978-1-77146-840-4
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Project Workbook

The Mastercam 2020 Project Workbook is
ideal for High School students, hobbyists
and those who prefer engaging in project-
based learning. The Workbook includes an
overview of CAD/CAM and basic machining
followed by a series of step-by-step projects
for both mills and lathes. Note: no machining
instructions included.

Five projects included: Art Lithophane,
Bowling Pin, Shield, F1 Car, and
Jewelry Box

Includes Mastercam HLE Demo Software
Price $60 (eBook)
ISBN: 978-1-77146-880-0

Price $75 (Print)

ISBN: 978-1-77146-843-5

Nesting eBook

This tutorial includes a variety of projects that
are using Nesting options in Mastercam to fit
parts onto a sheet of material for best yield.

You will learn how Nesting operates on
geometry and how you can create and use
tabs to assist in holding down the nested
parts. You will also learn how Nesting operates
on toolpaths and how you can use WCS (Work
Coordinate System) to set the parts of an
assembly in the proper view for machining.

Price $35
(eBook only)
ISBN: 978-1-77146-885-5

SITE LICENSE

An eBook site license allows an educational facility to
purchase one or several of our Training Solutions in eBook
format (PDF). This in turn grants lifetime access to the content
from any workstation on campus for unlimited users.

For more information on eBook Site Licenses, email
eBooks@inhousesolutions.com or call 1.800.529.5517.

INSTRUCTOR KITS

These are the ultimate toolkits for instructors looking

to enhance their 2D mill, 3D mill and lathe classes while
minimizing prep time. Each kit contains tests, quizzes,
mid-terms, finals, powerpoint presentations, lesson plans,
answer sheets, and more.

Instructor Guide & Training Tutorial are included in each kit. Each print kit
includes an Instructor DVD, Video Training DVD, and Mastercam HLE Demo
Software. Download links are provided for eBook kits.

5 Bundle of all three:
B $200
QO IsBN:978-1-77146-882-4
S$100 Mill Essentials Kit
ISBN: 978-1-77146-864-0 Bundle
©  $100 Mill Advanced Kit of all three:
i ISBN: 978-1-77146-865-7 $250
$1OO Lathe Kit ISBN: 978-1-77146-845-9

ISBN: 978-1-77146-866-4

.com « www.eMastercam.com
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NEW!

MASTERCAM PROFESSIONAL
CERTIFICATION CURRICULUM

This 3-part series is designed to help you prepare for your Professional
Level Mastercam Certification™ Test. The skills exam must be administered
by a Mastercam Certified Instructor or a Mastercam Certified Reseller.

Part 1 -
Mill 2D

Part 1 — Mill 2D begins at the absolute basics by introducing the
Mastercam user interface. It will have you creating geometry,
drilling and creating contour toolpaths before you know it. Its
gradual progression leads to more advanced concepts such as
multiple setup scenarios and 2D High Speed Toolpaths. All of the
parts within the book are designed with machinability in mind.

A multitude of topics are covered including 2D geometry, tool
settings, stock setup, drilling, tapping, contouring, pocketing,

circle milling. You will learn the 2D High Speed Toolpaths such as
dynamic mill, area mill, dynamic rest mill, how to import a solid and
machine it and how to use the WCS in multiple fixture applications.

Price $100

ISBN: 978-1-77146-867-1

ADVANCED . Part 3 -
M‘[LLZD Advanced
PART3 Mill 2D

Part 3 — Advanced Mill 2D is dedicated to the power user. You will learn
how to machine an imported solid model using the WCS for multiple
setups. To better organize the parts, you will master how to use levels
and view sheets. You will practice indexing a 4-axis part using the tool
planes defined in the Plane manager. Fixtures will be used and the
part will be align to their faces. You will learn how to save operations
to a library and how to import them for different parts. A brief
introduction to the basic 3D machining will be also covered.

Price $100

ISBN: 978-1-77146-869-5

Solids

Part 2 — Solids will teach a variety of useful solids
commands, that include extrude, loft, revolve, sweep,
boolean add and remove, fillet, chamfer, shell, trimming,
and creating solid patterns. You will learn how to change
a solids color and create a solid geometry from surfaces,
as well as how to manipulate a solid by using commands
from the Model Prep menu such as Push-Pull, Move and
Split Solid Face. You will use create Layout and learn how
to dimension parts to create blueprints.

Price $100

ISBN: 978-1-77146-868-8

' | Part1,2&3
Bundle

This part 1, 2 & 3 bundle provides you all three
Mastercam Professional Certification Curriculum
at a better price.

Price $250

ISBN: 978-1-77146-904-3



HANDBOOKS

Handbook Volume 1
Mill 2D & Solids

The Mastercam 2020 Handbook Volume 1 is

an excellent resource that teaches the theory

of Mastercam Mill and Solids. The material
intertwines conceptual subject matter with
practical applications suitable for beginners and
intermediates alike. You not only learn how to use
Mastercam but why things work as they do.

Price $90 (eBook)
ISBN: 978-1-77146-893-0

Price $98 (Print)

ISBN: 978-1-77146-855-8

The Mastercam 2020 Handbooks provide an academic approach to
teaching the theory and application of Mastercam. The Handbook
series is designed to teach the fundamentals of Mastercam, gradually
working up to more complex material with each volume. Each
Handbook comes with a Student DVD that contains files referenced
within the book, and the Mastercam 2020 HLE Demo Software.

Handbook Volume 2
3D Modeling & Machining

The Mastercam 2020 Handbook Volume 2 takes
an academic approach to teaching Mastercam
3D modeling and machining. The material

is most suitable for intermediates (including
individuals that have completed Volume 1). The
book teaches more advanced CAD modeling
techniques and explains surface creation.

Price $90 (eBook)

ISBN: 978-1-77146-894-7

Price $98 (Print)

ISBN: 978-1-77146-856-5

FREE eBOOKS

How-To Tips
Collection

The In-House Solutions support
specialists take note of the
questions that are asked. We
realize that if you're asking a
question there are ten more
people who want to know the
answer but haven't asked. Our goal
is to make your life easier, so we've
collected the answers to your most
popular questions here, in one
convenient eBook.

Price — FREE!
(eBook only)

Handbook Volume 3
Multiaxis & Machining

The Mastercam 2020 Handbook Volume 3 is an
excellent resource that teaches the theory of
multiaxis machining with Mastercam. This book
covers the classic family of multiaxis toolpaths
including drill 5-axis, curve 5-axis, swarf 5-axis,
multiaxis flowline and multiaxis multi-surfaces
as well as the drill & circle mill family.

Price $90 (eBook)

ISBN: 978-1-77146-895-4

Price $98 (Print)

ISBN: 978-1-77146-857-2

Horizontal
Machining
with Indexing

The Indexing Training Tutorial
explains how to use the Plane
Manager for working with tool
planes and work offsets.

Examples include horizontal
machining using the WCS and
a multiple fixtured tombstone
project.

Price — FREE!
(eBook only)

Download at www.eMastercam.com/freebooks
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Included with each eCourse: HLE demo
software, corresponding PDF eBook,
and personalized final certificate.

LOG IN & LEARN TODAY!

Expand your Mastercam knowledge,
anytime and at your own pace, with

our selection of step-by-step online

video eCourses.

Mastercam eCourses provide both novice and seasoned
Mastercam users with the tools and information they need
to excel.

The “log in & learn” format of each eCourse allows users to set
up their own online classroom, where each user’s experience
is customized and tracked. Because the eCourses are not
subscription-based and have no expiration date, users can
log on and off at any time, and finish the program at their
convenience without additional expense.

Approximate completion time ranges from 7.5 to 15 hours
depending on the eCourse, making it possible for employees or
students to gain new skills outside of work or studies.

Mastercam
@Courses

CAD/CAM Systems

i
,,

2020

Home Learning Edition
Demo Software

DOWNLOAD

Highlights:

+ Online previews with table of
contents including the time
it takes to complete each
session.

+ Mastercam 2020 Home
Learning Edition Demo
Software download is
included so you can follow
along with our instructors.

+ Corresponding eBook is
provided.

« Quizzes follow each tutorial.

« Personalized certificate
of completion for each
successfully completed
eCourse.

 Instant, lifetime access

$149 each
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Mill Essentials eCourse

The Mill Essentials eCourse introduces students
to 2D CAD and milling toolpaths. It covers
wireframe and solids creation as well as 2D mill
toolpaths such as contour, drilling, blend, peel,
dynamic area, transform, Feature Based Drilling,
and more. This course serves as an excellent
introduction to Mastercam.

Lathe eCourse

The Mastercam Lathe eCourse covers wireframe
creation, working with imported part files, stock
setup, facing, roughing, finishing, grooving,
drilling, and cutoff toolpaths. Stock operations
such as advance, flip, and tailstock are also
covered. You will also learn how to program parts
inaVTL.

Mill Advanced eCourse

The Mill Advanced eCourse builds on what
students have learned in the Mill Essentials
eCourse. It moves into more advanced CAD and
demonstrated 3D wireframe, solid, and surface
creation commands. 3 axis toolpaths such as
Area Roughing, Dynamic OptiRough, Scallop,
Pencil, Waterline, Radial, Hybrid, and more are
covered.

Multiaxis Essentials eCourse

The Multiaxis Essentials eCourse covers 4 & 5 axis
toolpaths. Toolpaths include contour with axis
substitution, drilling with axis substitution, drilling
with rotary axis positioning, rotary 4-axis, curve
5-axis, swarf 5-axis, drill 5-axis, circle mill 5-axis,
flow 5-axis, and multisurface 5-axis. This course
skips most CAD in favor of focusing on toolpaths.

www.eMastercam.com/eCourses

.com « www.eMastercam.com
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www.eMastercam.com

Sitewide
Subscription

An eMastercam sitewide subscription will grant you instant access
to all of our online resources, including our full library of eBooks and
eCourses. Once subscribed, you will be able to watch
all of our streaming eCourses in your browser or read any
of our Mastercam eBooks using our Webviewer.

$3 9 ./919month

$ 1 2 9 ./949months

‘f_om (save $2997)

e %f’:‘EW\DE BEST VALUE:

- = — “ \IL $
- \ 99
\ o sio@e 3 5 9 .
T - - Mﬁge%ﬂﬁw' /12 months

37| /e'COUﬁﬁ (save $1199)
oy

www.eMastercam.com/
sitewide-subscription



PROFESSIONAL COURSEWARE

The Mastercam Professional Courseware titles are intended for industrial training settings. Instead
of step-by-step instructions, these books introduce concepts through sequences of specialized
training exercises followed by parts the users are expected to produce with minimal guidelines.

Professional Courseware
Mill Essentials

The Mastercam 2020 Mill Essentials Professional
Courseware provides in-depth coverage of 2D
wireframes and solids geometry, as well as contour,
pocket, drilling, circle milling and slot milling toolpaths.
More advanced exercises explain the use of the Work
Coordinate System (WCS), 2D high speed toolpaths,
Feature Based Machining (FBM) and more.

Price $60 (eBook)

ISBN: 978-1-77146-896-1

Price $70 (Print)

ISBN: 978-1-77146-858-9

Professional Courseware
Lathe

The Mastercam 2020 Lathe Professional Courseware
offers an in-depth look at Mastercam Lathe geometry
and toolpath creation. Advanced toolpaths such as Misc
Ops and C-Axis toolpaths are also described. Additional
Mastercam files are provided along with guidelines for
creating the toolpaths to machine each part.

Price $55 (eBook)

ISBN: 978-1-77146-898-5

Price $65 (Print)

ISBN: 978-1-77146-860-2

Professional Courseware
Mill Advanced

The Mastercam 2020 Mill Advanced Professional
Courseware covers a multitude of features that teach

a user to create 3D wireframes, surfaces and solids

for 3D modeling and toolpaths. Interactive training
exercises introduce 3D geometry functionality, while
newer surface high speed toolpaths are thoroughly
investigated along with their various parameter settings.

Price $50 (eBook)

ISBN: 978-1-77146-897-8

Price $60 (Print)

ISBN: 978-1-77146-859-6

Professional Courseware
Multiaxis

The Mastercam 2020 Multiaxis Professional Courseware
details numerous toolpaths that allow a user to
successfully machine 4-axis and 5-axis parts. Multiaxis
Advanced toolpaths have been included with more
complex parts along with instructions on how to
machine them. Machine Simulation is used to check for
any collisions between the part, the tool and any of
the machine’s components.

Price $65 (eBook)
ISBN: 978-1-77146-899-2

Price $75 (Print)

ISBN: 978-1-77146-861-9

/4
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Join the eMastercam community! eMastercam.com

YOUR ONLINE MASTERCAM SOURCE
eMastercam is one of the largest and oldest online forums for

swapping knowledge of CNC machines, tools, manufacturing We don't JUSt educa_tel
processes and technology. After hours, eMastercam continues to be we Inspl re!
a place for Machinists, Engineers and others in the manufacturing

industry to connect, share stories, opinions and get to know each

other beyond the parts we make and the tools we use.

Active user forums with an education-specific sub forum
Free downloads and educational resources

Free post processors and advanced development requests
« Overviews of Mastercam 2020 and related products

The place to find our Mastercam Training Solutions
Industry insights and much more!

ellbsiprratis f'_"

www.eMastercam.com/forums ”Sﬁ = e

TELL US WHAT YOU THINK

Our goal is to provide you the best Mastercam Training
Solutions, and we do that with your help.

- Tell us what you like about our training solutions

We appreC|ate f « Let us know what you think can be improved
your feedback 4 a - Give us suggestions for future products

www.eMastercam.com/feedback

In_House 240 Holiday Inn Drive, Unit A

Cambridge, Ontario, Canada N3C 3X4

SOlutionS T:800.529.5517 F:519.658.1335

books@inhousesolutions.com
www.inhousesolutions.com



