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Mill Advanced Projects

Tutorial Geometry Functions Toolpath Creation

High Speed Area Roughing
High Speed Horizontal
Compare Toolpath to
Workpiece

High Speed Waterline

Solid Extrude Create Body
Solid Extrude Cut Body
Solid Fillet

Solid Chamfer

Stock Model

High Speed Area Roughing -
Swept Surface Rest Material
Solid Extrude Stock Model After Roughing
Solid Trim To Surface High Speed Radial
Solid Boolean Add High Speed Surface Finish
Use Levels Blend

Transform - Rotate By

Coordinate

High Speed Surface Dynamic
OptiRough

Stock Model

High Speed Surface Dynamic
OptiRough with Rest Material

Add History
Push-Pull

Bounding Box
Silhouette Boundary

=l ﬁ?gﬁkS%ZESISurface Equal
Curve All Edges
Levels chllop o

Edit Projection

Edit Tool
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Mill Advanced Projects

Tutorial

Geometry

Functions

Toolpath Creation

#4

Revolved Surface
Project Curve Onto
Surface

Ruled/Loft Surface
Curve At Intersection
Trim Surface To Curves
Surface Fillet

Draft Surface

Fillet Blend Surface

High Speed Surface OptiRough
Stock Model

High Speed Surface Spiral
High Speed Surface Waterline
High Speed Surface Scallop
Transform- Rotate

#5

Mold Cavity

Solid Extrude

Solid Draft to Face
Solid Constant Radius
Fillet

Solid Shell

Mold Core

Curves All Edges
Solid Impression

2D High Speed Dynamic

Surface High Speed OptiRough
Surface High Speed Hybrid
Surface High Speed Pencil

2D High Speed Contour Dynamic

Net Surface
Loft Surface
Flat Boundary Surface

2D High Speed Dynamic
Surface High Speed OptiRough
Surface High Speed Scallop
Surface High Speed Pencil
Surface High Speed Project
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Getting Started
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Toolpaths v ax
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Stock setup
Toolpath Group-1
9 1230 g Sped Dy Cpaud) DS

T #1-0.5000 BULL ENDMILL - 1/2 BULL ENDI
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22 Toolpath - 821.6K - Your Name_4.NC - Pro¢
2 - Stock model - [WCS: Top] - [Tplane: Top] -
meters - Triangles = 55190 - 13475
7 3-0 H\gh Speed (Spiral) - [WCS: Top] - [Tplar
T,» Parameters
#2-0.2500 BALL ENDMIL - 1/4 BALL ENDI
@ J Geometry
2 Toolpath - 385.7K - Your Name_4.NC - Prag
4 - 3D High Speed (Waterline) - [WCS: Top] - [
=5 Parameters
#2-0.2500 BALL ENDMIL - 1/4 BALL ENDI
%) Geometry
2 Toolpath - 227.8 - Your Name_4.NC - Prag
5 - 3D High Speed (Scallop) - [WCS: Top] - [Tpl
=5 Parameters
#3-0,1250 BALL ENDMILL - /8 BALL ENDI
) ey
22 Toolpath - 83.5K - Your Name_3.NC - Pro
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== parameters
T #3-0.1250 BALL ENDMILL - 1/ BALL ENDI
+) Geometry
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Getting Started Objectives

OBJECTIVES

m Starting Mastercam
m The student will learn about the Graphical User Interface.
m The student will learn how to navigate through Mastercam.

STEP 1: STARTING MASTERCAM
1.1 For Windows 7

m Select the Start button.
m Select All Programs and click on Mastercam 2022.

1.2 For Windows 8

m Select the Start button.
m Click on the drop down arrow to open Apps.
= Find and click on Mastercam 2022.

1.3 For Windows 10

m Select the Start button.
m Click on the drop down arrow to open Apps.
m Find and click on Mastercam 2022.

m To start the software, from Desktop, click on the shortcut icon as shown.
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Getting Started

Step 2: GUI - Graphical User Interface

STEP 2: GUI - GRAPHICAL USER INTERFACE

Clipboal

Toolpaths

Ribbon

Model Prep  Drafting  Tragsform

Hide/Unhide =

Mastercam Design 2022

My Mastercam @ 4

O A centeroints ? 7 2 2 Dynamic - g Chedk Solid - *. =
" NN P - Y

[ Encpans [ange -
Analvze Analyze Anahze -, Run  Command
Entity Distance~ Toolpath ¢ Chain =[] statistics Addn  Finder

Display Analyze Add-ns

Blank *

Backstage )

Quick Access Toolbar j

Toolpaths/Planes/Levels/
Recent Funtions
Managers

Toolpaths | Solids Planes Levels Recent Functions Viewshest 1| =

General Selection Bar

Mini Toolbar

Right Click Menu

Zoom Window

£ Unzoomas
D oymamicRotation
77777 5 it
[ 1 | & Topmicy
I |

& Front (wes)

| ISR S & Right (WCs)

| I | & 1sometric wes)

| | | Guiew R
B quick Cplane

X Delete Entities

N Analyze Distance..
N7 Analyze Entity Properties.

Quick Mask Buttons

Status Bar !!

0.6599 in
Inch

SECTION VIEW: OFF  SELECTED ENTITIES: 0 ¥ 1.64297 Z. 000000 - 3D CPLANETOP - TPANETOP ~wesTor - © @ O @ @ &

QAT contains a fully customizable set of functions that can be quickly

Quick Access Toolbar
accessed by the user.
Allows you to manage files. You can insert information about files,
Backstage (File) start a new file, open an existing one or merge files together. You can
also save, convert or print files as well as access the help resources.
Tabs Contains all the functionality within Mastercam.
Ribbon Displays the commands available for a selected Tab.

Selection Bar

Allows you to set the AutoCursor modes and to switch between
wireframe or solid selections.

Let you select all entities of a specific type. Clicking on the left side of

Quick Mask Buttons the button or right side of the button toggles between select all or
only.
Right click menu allows quick access to functions such as zoom,
Right Click Menu graphic views or recent functions used. A mini toolbar will also

appear that allows you to quickly change the attributes.

Toolpaths/Solids/Planes
Manager

Lists the history of the toolpath operations and solids.

Graphics Window

Workspace area in Mastercam where the geometry is displayed.

Scale

Shows you a scale of the object on the screen.

WCS: TOP T/Cplane:

Displays the current WCS and T/Cplane information.
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Getting Started Step 3: Navigate Through Mastercam

STEP 3: NAVIGATE THROUGH MASTERCAM

In this step, you will learn how to use the menu functions in Mastercam to create geometry.

3.1 Using the Wireframe tab to select the command to create Line Endpoints

Surfaces Solids Model Prep Mesh Drafting i

Line Parallel @ 4 Arc 3 Points J
|, Line Perpendicular ™ Arc Tangent

Line Circle - Spline

m Left click on Wireframe.
m Left click on the Line Endpoints icon as

Point Bolt

Position= Circle \ Endpointy/ - Line Closest - Center Point ' Circle Edge Point ~  pjanual -
shown.
Paoints Lines Arcs Splines
Line Endpoints 7 x
Basic
Entity ~
Type: ®) Freeform
Tangeﬂt

O Automatically determine Z depth
) Herizontal

O Vertical

= Once you select Line Endpoints, the Line Endpoints panel appears  wetos: © Two endpaints

on the screen as shown. i?iﬂ‘:’.ii’.l:i
Endpoints S
1|2
Cimensians -~
Length: 0.0001 *+a
Angle: 0.0 *+a
Axis Offset ~
0.0 ]

Function Prompt

Prompts the user to execute a command.
Sketching a line

m To sketch aline, left click on two locations on the screen.

Creating a line knowing the endpoint coordinates

m To make a line knowing the two endpoint
coordinates, select the AutoCursor A AutoCursor 'O+C’
Fast Point icon from the General
Selection toolbar.

-5 B3

m In the coordinates field that opens in the upper left corner

0.1
enter the coordinates of the first endpoint as shown. ‘

m Press Enter to continue.

m Select the AutoCursor Fast Point icon again and enter in the coordinates of the second endpoint and
then press Enter.
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Getting Started Step 4: Set The Attributes

Creating a line knowing an endpoint, the length and the angle

= You can also enter the coordinates of the first endpoint, then enter the Length and Angle if necessary.
m To continue making lines, choose the OK and Create New Operation button from the dialog box or

press Enter.

m To exit the current command, select the OK button or press the Esc button. eOe®

= To undo the last command, from the QAT (Quick Access Toolbar) select the Undo button. “? The
Undo button can be used to go back to the beginning of geometry creation or to the last point of the

saved file. Mastercam also has a Redo button for your convenience. ©

Example: this prompt is used in the Line Endpoints command. Specify the first endpoint

=4 Command Finder s

Note: To find a command, from the Home ribbon,
select the Command Finder icon and type the

PC_‘-i

: . . Polygon - Wireframe/Shaj
funCtlon name in the fleld that Opens Up. For eXampIe, O Create :;ha:ew?th the s:;fied number of sides and radial value.
to find the Polygon command type "polygon” in the .
text field. From the list, select the desired command. ﬁlcqlez:ilnpggrﬁgo:n-sﬁmffnn Bar

b e e o e A, P i e WA i P O it N i e,

STEP 4: SET THE ATTRIBUTES

Mastercam attributes are point style, line style, line thickness, color and levels. Before starting to create
geometry, you should set the attributes.

4.1 Attributes Group

Point Style Displays and sets the system’s point style.
Line Style Displays and sets the system’s line style.
Line Width Displays and sets the current system’s line width.

Assigns the current color to wireframe, solid and surface entities. To
change the current color, click in the specific color field and select a
Color color from the color pallet. To change an existing geometry color,
select the geometry first and then click in the color field and select a
color from the color pallet.

When performing a transform function (Xform), Mastercam creates a
temporary group from the originals (red) and a result (purple) from the
Clear Color transformed entities. These system groups appear in the Groups
dialog box. However, they stay in effect only until you use the Clear
Colors function or perform another transform function.

Toggles between 2D and 3D construction modes. In 2D mode, all
geometry is created parallel to the current Cplane at the current
system Z depth. In 3D mode, you can work freely in various Z depths,
unconstrained by the current system Z depth and Cplane setting.

2D / 3D Construction Mode
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Getting Started Step 4: Set The Attributes

4.2 Organize Group

Sets the current construction depth. To set this, click the drop down

Z Depth arrow and pick one from the most recently used list or click the Z: label
and pick a point in the graphics window to use the Z depth values

based on the selected entity.

Level Sets the main level you vyant to work with in the graphics _window. To
change the current working level. Type the level number in the box.

Change The Wireframe Color

Home Wireframe Surfaces Solids Model Pr
. S e Cut — T—.
m Click on the drop down arrow nextto the .E Chy Copy * D
Wireframe Color field as shown. Paste _ . . . LGy o=
0 Copy Image EO.‘ E 4 @ Y=
Clipboard Attributes P

Default Colors

@ moEm

m Select the desired color from the dialog box as shown.

Note: Any geometry on your screen will remain in the previous system color. This change will only

affect the geometry you create going forward.
To change the color of existing geometry, select the entities first and then click on the drop down
arrow next to the Wireframe Color and select the desired color. The same method can be applied for

any other attribute that you want to set or change.
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Getting Started Step 5: Manager Panels

STEP 5: MANAGER PANELS
5.1 The Toolpaths Manager

The Toolpaths Manager displays all the operations for the current part. You can sort, edit, regenerate,
verify and post any operation as shown. For more information on the Toolpaths Manager, please refer to

the Help icon. @

--mm Toolpath Group-1
27 1-3D High Speed (Dynamic OptiRough) - [WCE
..——= Parameters
----- '|' #1 -0.5000 BULL ENDMILL - 1/2 BULL ENDI
-+ ) Geometry
.23 Toolpath - B21.6K - Your Name_4.NC - Prog
2 - Stock model - [WCS: Top] - [Tplane: Top] -!
Parameters - Triangles = 55190 - 1347, 5K
=5 3 - 30 High Speed (Spiral) - [WCS: Top] - [Tplar
== Parameters
----- '|' #2-0,2500 BALL ENDMILL - 1/4 BALL EMDI
I:I---ﬂ Geometry
.. Toolpath - 385. 7K - Your Name_4.NC - Prog
= 4 - 3D High Speed (Waterline) - [WCS: Top] - [1
== Parameters
----- '|' #2 -0.2500 BALL ENDMILL - 1/4 BALL ENDI
[]---1] Geometry
.25 Toolpath - 227.8K - Your Name_4.NC - Prog
= 5 - 30 High Speed (Scallop) - [WCS: Top] - [Tpk
== Parameters
----- '|' #3-0,1250 BALL ENDMILL - 1,8 BALL EMDI
I:I---ﬂ Geometry
.. Toolpath - 83.5K - Your Name_4.NC - Progr
=5 & - 30 High Speed (Scallop) - [(WCS: Top] - [Tpk
== Parameters
'|' #3-0.1250 BALL ENDMILL - 1/8 BALL ENDI
[]---1] Geometry
.25 Toolpath - 97,7K - Your Name_4.NC - Proar
=7 7 - Transform/Rotate Rotate About Origin/Coor
L2 Parameters
-2 Toolpath - 1411.6K - Your Name_4.NC - Prc

€ Toolpaths v B X
=

&

o T

o

z K 9
a

[ S achine Group-1

z =-[Z] Properties - Mil Default

“ i P Files

z -1 o5 Tool settings

§ .- Stock setup

2

c

=3

=3

2

e |

E

-

= The Toolpaths Manager, Solids Manager, or

Planes Manager can be hidden to gain more Toolpaths (D
space in the graphics area for creating geometry. P b IxF- EwSJol 7 @
Use Auto Hide icon to close all Toolpaths, BERA vano & 5@ E- @

Solids, Planes and Levels Manager panels.
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Getting Started Step 5: Manager Panels

m The panels will be hidden to the left of the graphics window as shown.

SUONoUN JU82ay Ssj@AsT saue|d spiog syjedioo]

Toolpaths v@
vy Bhix G- EwSol. 7 @
BA vYao$ 5l <
B--EE Machine Group-1

[-1lI Properties - Mill Default

) . If_|---8_8 Toolpath Group-1
m To un-hide them, click on one of the managers L

to open it and then click again on the Auto Hide
icon as shown.

saue|d

syledjon|

SPIOS SUORIUN4Uadey §|@AaT

m Selecting the X (Close icon) instead of the Auto Hide, you will close the manager panel.

View
m Tore-open them, from
the View tab, select ranslucency =ﬂ' |E| Toolpaths |E| Levels |E| Groups
Toolpaths, Solids, ackside = |E| Solids |E| Multi-Threading |E| Recent Functions
Planes or Levels as Advanced gl
Display ~ anes E
shown.
l | Toolpaths kManagers
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Getting Started

Step 6: Setting Mastercam To Imperial

STEP 6: SETTING MASTERCAM TO IMPERIAL

In this step you will learn how to set the imperial system as your default. You will have to select the

Backstage options and select the system configuration.

6.1 Setting Mastercam to Imperial for the current session only

Note: You may need to switch Mastercam to run in Imperial mode.

File

= Configuration.

m Select the drop down arrow beside Current as shown.
m Select mcamx.config <Inch> as shown in.

Systern Configuration

o Chain Sirilar

Colors

Advanced Toolpath Dizpla
Tools and holders

- Simulation Display
Communications

----- Converters

----- Default Machines

Dimensions and Notes

Files

(£ On-Screen Controls

----- Post Dialog Defaults

----- Printing

----- Reports

[ Screen

----- Selection

----- Shading

[ Simnulation

----- Solids

----- Spin Controls

----- Stark / Exit

----- Tolerances

= Toolpath Manager
[ Display Options
[ Toolpaths

Ll

] u g Current:

Mumber of places after decimal for analyze

Analyze Measurement Options

Unrits for Analyze Meazurements
Precision for Analyze Measurements

Display full value toolip

M.1234 ~

Ihches

M.1234 ~

Ymariana. lendelidocument. .

m Select the OK button to exit the System Configuration dialog box.

fig <lnch> <Startup>

o)

¥

Note: If you have a drawing on the screen it may ask you to scale the current part to Imperial. Choose

Yes if you wish to do this.

6.2 Setting Mastercam to imperial as a default

Note: If you wish to always work in Imperial mode, follow these steps to save Imperial as your current

configuration file.
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Getting Started

Step 6: Setting Mastercam To Imperial

File

m Configuration.

m Select Start/Exit from the configuration topics.
m Select the drop down arrow below Configuration in the Startup settings area as shown
m Select mcamx.config <lnch> as shown.

System Configuration

- Colors ~
Adwanced Toolpath Dizpla
Tools and holders
Simulation Display

----- Communications

----- Carverters

----- Default Machines

[ Dimenzions and Notes

Files

[ Or-Screen Controlz

----- Post Dialog Defaults

----- Frinting

----- Feports

[#-- Screen

----- Selection

----- Shading

[#-- Simulation

----- Solids

Spin Contrals
-

----- Talerances
Toolpath M anager

Il
=

Dizplay Options
Toolpaths
v
£ >
v Se .
= M &= Current:

m Select the OK button to exit the System Configuration dialog box.

Startup settings Current configuration's units

Configuration [ Suppress prompt when switching system units

uzershmariana.lendeltdocumentsimy mastercam 2022%mas

y Metric
mastercamiconfighmoamsm. config
Design ~ Add-ln prograrms
Construction plane [ Startup: ~ Mare
~ 2D 3D
e o ® [ Exit: Mone
Show splash screen Default:  [FINDOVERLAP. I
Automatic restart
Unda
[ Lirrit the number of Unda events
Editor
Mumber of events 100
MASTERCAM ~
Mot to exceed this size 10
Default Mastercam file name
T
chugersimariana. lendelidocument. . \moamx. config <Inchs <Startups w Q// x

v

System Configuration

o Save all current settings to configuration file?

m Mastercam will then prompt you to save these settings 2022\mastercam’canfigmeamx.canfig

to your current configuration file, select Yes.

only.

Fa
o
i

MB

o)

chuserstmariana.lendel\documents\my mastercam

If you choose "Na’, these settings will apply for this session
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Getting Started Step 7: Set The Grid

STEP 7: SET THE GRID

Before beginning to create geometry, it is highly recommended to enable the Grid. The grid will show you
where the origin is and the orientation of the grid gives you a quick preview of the plane you are working in.

File

m Configuration.
m Select Screen from the configuration Topics.

System Configuration X

e Chain Similar ~

[ Colors
- Audvanced Toolpath Displa / cpaci \
Tools and holders B
Simulation Dizplay s
Communications
Correerters Y .25
D etault Machines
- Dimensions and Motes Origiry
m Selectthe - Fles
. - Dn-Soreen Controls
pIUS sign Fost Dialoa Defaults v

. Printing

(+) beside - Repatts
C—) Screen \
Screen as o

Wiewshest
e Wig O Mear
S h own. e Selection @ Alwaps
Shading

Sirmulation
Salids Size
Spin Contiols

Start 4 Exit

Tolerances

< >

=

.25

e
=

0

W

oad)

= | b & Current: | c:husersimariana.lendeldocument... \meams. config <Inchs <Startups “ W" x

m In Grid Settings, change the Spacing to X = 0.25and Y = 0.25.
m Setthe Size t0 1.0.

= Choose the OK button to exit. ¥
m Select the Yes button to save the settings in the System Configuration.

ine Toolpaths
m To see the Grid in the graphics I REERE [ Levers ] Groups % 1< 7.

WindOW, from the View tab’ E e [ solids [ Multi-Threading [t Recent Functions ot

? Display ~ E Planes E Art Ayes~ Gnomons~ Tool =

enable Show Grid as shown.

Toolpaths & Managers Display &

m The grid should look as shown. CTTrT
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Getting Started Conventions Used In This Book:

CONVENTIONS USED IN THIS BOOK:

We have attempted to make this manual as uncluttered as possible and provide you with reference
information when it is appropriate. It is not intended to be a Reference Guide or all-encompassing user
manual.

The text styles used are the following:

Standard Text - Represents normal wording needed to provide you the instruction.

STEP 8: STEP TITLES
8.1 Sub step titles

Information about the current step or terms or parameter definitions describing the parameters.

bold text - Represents menu commands, dialog box settings or other similar items from the screen.
Note: Represents information about the process step that is important or may require an explanation.

m Bulleted text is step by step instructions that have to be followed.

The files used in this book are available for download at http://www.emastercam.com/files/.

MASTERCAM WORK FLOW

The process to create or import the geometry and to generate a toolpath will be repeated over and over
through the tutorials in this book. Y ou will find the process simple and straightforward once you have
programmed a few parts. Following is an outline of the process we will follow to create programs:

1. Create or import the part geometry.

2. Select the Machine type.

Lathe Wire Router Design

- -

-\Jradl

Machine Type

3. Define the stock size that your part will be
cut from and set tool information.
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Getting Started Mastercam Work Flow

Roughing

S

Parallel

o
&
1/

QptiRoug

ity

Plunge  Multisurfa.. Area Roug...

£

ack

-
2
a

&
&

Finishing

& S
4. Select a toolpath type such as OptiRough. Wetene  Rater  EauslSall  Fyond

¥ = J
Pencil Contour  Horizontal..,

Vv

> B 4
©:o

E
3
a

é
o

Seallop Project Flowline Spiral

-

Radial

Machiring Geomety,

Name Eniies WiallStock _FlorStack

I T (T

riies WallStock_Floc Stock.

5. Select the Machining geometry and the
Avoidance geometry.

- + 3 - + &
[ Display Remainder 15
T
: = - . unp : -
6. Fillin the necessary information on the g e I .
parameters pages that appear for the toolpath 2 o= S =

type you selected.

D ensste toobatn ® (O ?

<

7. Verify the toolpath on your computer screen
to confirm the results are as you expected,
using Backplot and/or Solid Verify.

&7 Surface High Speed Toolpaths - Scallop. X
Toolpath Type ~
Model Gecmety cutsule
Toolpath Contral Cut method Other'Way — ~
Tool

Holder Tip
Ticonpersatin ur .

[ Expand inside to out

8. Make any changes as required by changing :
parameters.

Stepover 0mzs Keep tool down within

e O Distance 008435
Scallop height 0000313
Coslart © % of ool ameter =
Caned Tewt M
>

Down / up mill
Overlap. 003z

Quick, View Setlings

Shallaw angle: 50
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Getting Started Mastercam Work Flow

9. Regenerate the “Dirty” operation to update Py x Tb@ G- ERBoh 7 @
the parameter changes. BXERA YA $ 5%GEl- @

10. Verify again to make sure the toolpath is
correct.

11. Convert the graphical toolpath information
into machine code by Post Processing and
sending it to the CNC machine.
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Tutorial 1:
Geometry Creation
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Tutorial 1: Geometry Creation Overview Of Steps Taken To Create The Part Geometry:

OVERVIEW OF STEPS TAKEN TO CREATE THE PART GEOMETRY:

From Drawing to CAD Model:

= The student should examine the drawing on the following page to understand what part is being created
in the tutorial.
m From the drawing we can decide how to create the geometry in Mastercam.

Create the 3D CAD Model:

m The student will open the wireframe file needed to create the solid.
m Geometry creation commands such as Extrude Create Body, Extrude Cut Body, Fillet and Chamfer will
be used.

@ This tutorial takes approximately forty minutes to complete.
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Tutorial #1 Drawing

Tutorial 1: Geometry Creation

TUTORIAL #1 DRAWING
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Tutorial 1: Geometry Creation Step 1: Setting Up The Graphical User Interface

STEP 1: SETTING UP THE GRAPHICAL USER INTERFACE

Please refer to the Getting Started section for more info on how to set up the graphical user interface. In
this step, you will learn how to hide the manager panels to gain more space in the graphics window.

Toolpaths v@x

= Use Auto Hide icon to hide all Manager panels. X hIxIF- ERwEolL 7 @
B8 vano £ 5%kl &

= The panels will be hidden to the left of the graphics window as shown.

sUONOUN4JUaday §|aAaT saueld SpIOS suedjool

Toolpaths - & x
Py Xy Ty Tk TR - Lo L 7 @
A vYano 5 NpPkl- @

=

EE Machine Group-1
f--1lL Properties - Mill Default
£1-g8 Toolpath Group-1

Note: To un-hide them temporally, you can click on one of the
Managers to open it as shown.

While creating the geometry, keep the Manager panels hidden.
This ensures more space in the graphics window for the geometry.

SPI0S SUONIUNJ juasay si@aeT (Csulediool Y saue|d
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Tutorial 1: Geometry Creation Solid Creation

SOLID CREATION

A Solid is a geometric entity that occupies a region of space and consists of one or more faces, which
define the closed boundary of the solid. A solid operation requires closed boundary geometry.

STEP 2: OPEN THE FILE WITH THE WIREFRAME

In this step you will open the file with the wireframe.

Note: The wireframe geometry of the part is already created. During this tutorial we will concentrate on
the solid geometry creation. The file can be downloaded from www.emastercam.com/trainingfiles.

Resources - Download the file from www.emastercam.com/trainingfiles

L1

= From the QAT select the Open icon as shown. 3 Fl@' = &

m Select the file TUTORIAL 1
WIREFRAME.MCAM.

m The geometry should look as shown. <> Q

Note: If the vise is also on the screen,
follow next step to remove it.
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Tutorial 1: Geometry Creation Step 3: Change The Main Level To 2

STEP 3: CHANGE THE MAIN LEVEL TO 2

Levels are a primary organizational tool in Mastercam. A Mastercam file can contain separate levels for wireframe,
surfaces, drafting entities and solids. By organizing your files into levels, you can easily control which areas of the
drawing are visible at any time and which parts are selectable. By doing so, you will not inadvertently make changes
to areas of the drawing you do not want to change.

In this step you will change the Main Level to 2 to create the solid on Level 2.

g Levels v X
[=8
s +tATS-E0-0
% Mu... « Visble MName Level Set  Entities
1 X 36
@2 ¥ Solid (]
100 Body 1
101 olid Jaw 1
E 102 Maowvable Jaw 1
I
=
a
g
=
m From the left side of graphics window,
select the Levels tab as shown.
m Click in the Number area and enter in the
level number 2 and type in the name "Solid"
as shown.
m Make sure that Levels 100, 101, 102 are
invisible, otherwise, click to remove the Xs
in the Visible column next to them as
shown.
Mumber: 2
MName: Solid
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Tutorial 1: Geometry Creation Step 4: Create The Solid Body

STEP 4: CREATE THE SOLID BODY

Unlike wireframe models, which are a collection of curves, and surface models, which are a collection of surfaces, a
solid model is a closed single entity.

This step shows you how to create a Solid body using the Solid Extrude command.

Step Preview:

i

EX:
& Top (WCS)

. L. . . . & Front (WCS)
= Right mouse click in the graphics window and select Isometric & Right WCS)

view as shown. @ 1sometric (WCS) D)
GWiew

K. Deetefntities ]

B AL W

Solids
Home Wireframe Surfaces Solids Maodel Prep Mesh Drafting Transform
. Sphere Revolve ﬁ ’ ::: Rectangular Pattern @
L 3
Fromthe Crgate area, select . & Cone S e . 4 Gircvtr ottem .
the Extrude icon as ShOWﬂ Cylinder Block OTorus Sweep Boolean Impression  Hole LManual Pattern S(;ILllc:rsafcr:sm
Simple Create
V4
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Tutorial 1: Geometry Creation Step 4: Create The Solid Body

K
O Cplane [OF:]
m | eave the default settings in the Chaining dialog box and select the outside rectangle n
as shown. -
+
Chaining is the process of selecting and linking geometry entities such that they / /
form the foundation of a toolpath, a surface, or a solid. When you chain the : v
geometry, you can select one or more sets of curves (lines, arcs, and splines) that r,( &
have adjoining endpoints. O [
Chaining differs from other selection methods because it assigns order and
direction to the selected curves. Chaining order and direction determine how
surfaces, solids, and toolpaths are generated.
©0 e

= [Select chain(s) to extrude 1]: Select the IO R
Select the outer rectangle as [rectangle here ] e s
shown. -
Note: If you did not select the % ™~
chain correctly, from the Chaining / . e ™~ .
dialog box, click on the Unselect AN e
button & _ito undo the previous Iy -

selection. If you need to change
the chain direction, click on the

Reverse button.  €? -~ -

m Select the OK button to exit the Chaining dialog box. v
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Tutorial 1: Geometry Creation Step 4: Create The Solid Body

m Press Alt + S if needed to see the solid in shaded mode
as shown below.

m Press Alt + F1 to fit the geometry inside the graphics
window if needed. Make sure the arrow in the graphics
window points downwards as shown.

m Otherwise, in the Solid Extrude panel, click on the

Reverse All icon as shown. @é &

= Change the Distance to 1.6.
Solid Extrude 7 X

Extrusion Operation is used to create
a solid body, cuta

solid body, or add a boss to another GESIE Advanced
solid. _
Operation =
Reverse Direction extrudes the solid in Name: |Extrude
the OppOSite Type:  (® Create body
direction from the arrow on the chain Cut body
indicating the - Add boss
Target: |Selid

extrusion direction.
Create a single cperation

Distance allows you to control the [ Automatically determine operation type
length of extrusion, by specifying a

Chains ~
Distance, extending Through all, P
extending in Both directions, or trimming
to selected faces.
Both Directions allows you to extrude - |Aa @
in both directions :
from the chain. Distance =
G Distance: |1.6 > -5 |
Through all
Note: The Type can only be set to [] Both directions
Create body as this is the first solid :
. Trim to Faces w
operation.

m Selectthe OK and Create a New Operation button to remain in the same command. &=
= From the Status bar, select Outline Shaded to see the solid edges better.

¥: 107.55819 Z: 0.00000 © 3D CPLANE:TOP - TPLANETOP -~ wesToP - @ @ Q@ ® &
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Tutorial 1: Geometry Creation Step 5: Create The Pockets

= The solid should look as shown.

Note: To view the part shaded or unshaded at any time, you can press Alt + S on the keyboard.

-

Shaded Unshaded

STEP 5: CREATE THE POCKETS

This step shows you how to create the 1.0" deep pockets using Solid Extrude Cut body operation.

Step Preview:
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Tutorial 1: Geometry Creation Step 5: Create The Pockets

90
O Cplane. @0
= |f you have accidentally exited the
solid extrude command, start the *
command as previously shown. o7
m Otherwise, press Alt + S to s
unshade the solid and select the CEIEY A~
chainsasshown. &
‘‘‘‘‘‘‘‘ Gelect the chains herej
©|0@

m Select the OK button to exit the Chaining dialog box. ©

= The arrow should point downwards as
shown, otherwise click on the Reverse

Allicon. @{ﬁ @
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Tutorial 1: Geometry Creation

Step 5: Create The Pockets

= In the Solid Extrude panel, enable Cut body and

change the Distance to 1.0.

= From the Solid Extrude panel, select the Advanced tab,
and enable Draft and change the Angle to 5 degrees as

shown.

m The pockets with the draft angle should look

as shown.

m [f the draft angle is outwards, enable Reverse.

Solid Extrude 7 ox

©) WEO®

GELT Advanced

Cperation e

Name: |Extrude Cut
Type: () Create body
{ ®iCut bady j
_ Add bess
Target: Solid

Create a single operation
[] Automatically determine operation type

Chains -

Chain 1

Chain 2

Chain 3

R\ @

Distance -~
G' Distance: 1.0 - @
_) Through all

I:‘ Both directions

[ Trim to Faces »

Solid Extrude 2 x

dvance
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Tutorial 1: Geometry Creation Step 6: Create The Top Boss

m Press Alt + S to see the solid in a shaded
mode.

m Selectthe OK and Create New Operation button to remain in the same command.
STEP 6: CREATE THE TOP BOSS

This step shows you how to create the top boss using the Solid Extrude Cut body operation.

Step Preview:

0100

ESeIect these rectanglesj

m |f you accidentally exit the
solid extrude command,

start the command as

previously shown. i wa
Selection

= Otherwise, select the (][]

outside and inside

rectangles as shown. TR
[ ][ » ]

4 >
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Tutorial 1: Geometry Creation Step 6: Create The Top Boss

m Select the OK button to exit the Chaining dialog box. o

m The arrow should point downwards, otherwise click on the Reverse All icon. (Dﬁ é’

Solid Extrude 2 x

® @e®

Basic atelELTA]

Operation =

Name: |Extrude Cut
Type: (U Create body

(@ Cut body
() Add boss
Target: |Solid [3
. . Create a single operation
u In the SOlId EXtI‘Ude panel, Se|eCt BaSIC tab and make sure that [ ] Automatically determine operation type
Cut body is enabled and the Distance is set to 0.1 as shown. Chains A
Chain 1
Chain 2
hadll=3|(-d
Distance =
GDistance: 0.1 ) -5 &
(_) Through all
I:‘ Both directions
I:‘ Trim to Faces -
Solid Extrude *ox
» From the Solid Extrude panel, select the Advanced tab, disable
Draft as shown. 2
Angle: [10.0000
Reverse
V4
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Tutorial 1: Geometry Creation Step 7: Using Solids Manager

= The solid should look as shown.

m Select the OK button to exit the Extrude command.

= The solid should look as shown.

STEP 7: USING SOLIDS MANAGER

This step shows you how to check the solid and modify it if needed using the Solids Manager.

Step Preview:

Solids v ® X
St K Ry e X@

- Movable Jaw
(- Solid Jaw
(- Vise Body
- Solid

2022



Tutorial 1: Geometry Creation Step 8: Fillet The Pockets - Solid Constant Fillets

View

Drafting Transform Art Machine Wiew

m From the Managers @ O o @ Translucengy [f Toolpaths [E] Levels [t Groups
@

group click on the . Backside E Multi-Threading E Recent Functions
. ! Wireframe Outline Material Advanced
Solids as shown. % " Shaded- Displays| | [ Planes  [[e:J At
7 Appearance | Toolpaths & Managers

Solids v B X
R Mt X@

(-5 Mavable Jaw

- Solid Jaw

[+ Vise Body

@"_‘ Solid
T Extrude

L Extrude cut
"’" Extrude Cut

@ Stop Op

= Or, select the Solids tab from the left of the interface and the
Solids Manager opens as shown.

m To check the solid history, click on the plus in front of the solid and
the operations that were created until now should be listed as
shown.

sunpaund Juatay sjana saued spios)

Solids v & X
©% x = it ie X @

Note: To modify any of the solids operation, double click on the .
(-0 Maovable Jaw

operation. The corresponding panel will appear on the screen, and - Solid Jaw
hence the parameters can be modified. To update the solid after :; e Sody
modifying the parameters, click on the Regen all button from the - Extrude
Solids Manager. :: e ot
‘@) Stop Op

STEP 8: FILLET THE POCKETS - SOLID CONSTANT FILLETS

In this step we will fillet the part using the Solid Constant Fillet command. Y ou will select the faces at the
bottom of the pockets.

Step Preview:
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Tutorial 1: Geometry Creation Step 8: Fillet The Pockets - Solid Constant Fillets

8.1 Make Level 1 invisible

m Select the Levels tab as shown.

suolaun 1uaaag@saue|d spljog syjedoo|

Levels v 8 X
+ASScrEO-O
. . Mu... & Visible  Mame Level Set  Entities
m Inthe Levels panel, click in the Visible column -_—
next to 1 to remove the X as shown. 2 % Solid 1
100 Body 1
101 Solid Jaw 1
102 Movable Jaw 1

8.2 Fillet the solid with a 0.15" Radius
Solids

T
, Model Prep Mesh Drafting Transform Art Machine

= From the Modify group, select ﬁ ’ I3 Rectangular Pattern @ @ ,ﬁ]

the Constant Fillet icon as #g» Circular Pattern

;Boolean Impression Haole Solids from | Constant One Distance

shown. [ Manual Pattern surfaces Fillet = Chamfer =
E Create
Solid Selection =
Selection Method
» >
= In the Solid Selection dialog box, enable only the Face button as shown. @
Selection
“x S)
© | ©
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Tutorial 1: Geometry Creation Step 8: Fillet The Pockets - Solid Constant Fillets

e
= To rotate the part, move the cursor to the center of .
the part. Saeter
" CIicE with the mouse wheel and hold it down while o
slowly moving it in one direction until the part is fofo]
rotated as shown.
= [Select entities to fillet]: Select the faces as shown. [Select these faces

Note: Ensure the cursor cue changes to this m , indicating that you are selecting a face.

= In the Solid Selection dialog box, click the OK button to continue.

Constant Radius Fillet

Basic JalEL ]

Operation “

Mame: [C Radius Fillet
Propagate along tangencies
|:| Mitered corners

= In the Constant Radius Fillet dialog box, make sure that .
the Radius is set to 0.15 as shown. Selection -~

Face 1
Face 2
Face 3

( Radius “
015 M

L

m The solid should appear as shown.

m Select the OK button to exit the command.

V4

44

[
2022



Tutorial 1: Geometry Creation Step 9: Chamfer The Top Boss

STEP 9: CHAMFER THE TOP BOSS

In this step you will use One Distance Chamfer command to chamfer the top boss with a 45 degrees
angle and 0.05" width.

Step Preview:

*********

005 X 45 Degrees |

Solids

!'\ Model Prep Drafting Transform Machine View Toolpaths

= From the MOdify group, ﬁ ‘ [T Rectangular pattern @ ‘ Shell ~,
@ Circular Pattern ==

select One Distance A Thicken

EBoolean Impression  Haole From Constant One Distance, Trim by = Layout
Chamfer icon as shown. : -’!- Manual Pattern Surfaces | Fillet = | Chamfer - .I Draft = plane -
z Create Muaodify Drawing
Solid Selection >
Selection Method
)y »
= In the Solid Selection dialog box, unselect the Body and Face buttons [ ® ]
and leave enabled only the Edge button as shown. Selection
[~
(% [ © ]
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Tutorial 1: Geometry Creation Step 9: Chamfer The Top Boss

ESeIect this edge

m [Select entities to
chamfer]: Select the
edge of the boss as
shown after the
Solid Selection
dialog box appears.

[e]le /@]

3
Note: Ensure the cursor cue changes to this &l , indicating you are selecting an edge.

= Inthe Solid Selection dialog box, click on the OK button to continue.

One Distance Chamfer 7 x

Basic [atelfETy W=l

. T
Cperation LGt

Marne: |One Distance Chamfer

Propagate along tangencieD
= Inthe One Distance Chamfer panel, enable e

Propagate along tangencies and change the
Distance to 0.05 as shown.

- P
Selection L)

Edge 1

Distance o~

"I,-.

0.05 -

m Select the OK button to exit One Distance Chamfer command.
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