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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.
¢ From the drawing we can decide how to create the geometry in Mastercam.

Create the 2D CAD Model:

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

used.

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

Tutorial 1: Geometry Creation
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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.

¢ Use Auto Hide icon to hide all Manager panels.

Toolpaths MOL

K *x
[ &

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

SUONAUN {Ua3ay §|akaT SauB|d Splog suledjoo)

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

Toolpaths v B X
P hhix EREcL 7 @
B A vYao $ 5FE- 2

SUOOUNA JUasaY §|aiaT saueld splos(Eyedoo

While creating the geometry, keep the Manager panels hidden. This ensures more space in the graphics
window for the geometry.
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Tutorial 1: Geometry Creation Step 2: Create Rectangles

STEP 2: CREATE RECTANGLES

In this step you will learn how to create rectangles given the width, the height, and the anchor position.

Step Preview:

15200
11400
[=— 5700~

4400 T

15200 11400 - !

2.1 Create the 152.0mm by 152.0mm rectangle
WIREFRAME

¢ From the Shapes group, select Rectangle.

FILE HOME SURFACES ~ SOLIDS ~ MODELPREP  DRAFTING  TRANSFORM  MACHINE  VIEW  TOOLPATHS

+ ::: +/+ /7 Line Parallel @ Arc 3 Points f_j @A H] E Eﬁ 2 {}

|, Line Perpendicular Arc Tangent
Point  Bolt Line . Circle - .| spline  Rectangle Create Bounding Silhouette Turn  Relief Raster To
Position ¥ Circle | Endpoints )~ Line Closest Center Point ' Cirde Edge Point ~ | ypan 50w ~  Lletters Box Boundary Profle Groove Vector

Foints Lines Arcs Splines Shapes

¢ Inthe Rectangle panel, enter the Width and Height and enable Anchor to center as shown.

. = Note: Anchor to center sets the base point of the rectangle

Rectangle

® : QO® to its center and draws the rectangle outward from the

— center.

p‘:mz " Create surface creates a surface inside of the rectangle.

S . Surface creation and Surface toolpath are covered in Mill
o T152000 . Advanced. A surface can be described as the skin on the top

Ge‘gm: 152000 ) -3 of a 3D wireframe. If the Create surface option is on, in

Settings - addition to the four lines of the rectangle, you will also see

extra lines which represent the surface display while it is not

shaded.

¢ Press Enter after typing the values to see a preview of the rectangle.
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Tutorial 1: Geometry Creation Step 2: Create Rectangles

¢ [Select position of base point]: Select the Origin as shown in Figure: 2.1.1.

Figure: 2.1.1

L 4

Select the OK and Create New Operation button to stay in the same command.
¢ To fit the drawing to the screen, press Alt + F1.

Note: While creating geometry for this tutorial, if you make a mistake, you can undo the last step using the
Undo icon. “) You can undo as many steps as needed. If you delete or undo a step by mistake, just use the
Redo icon. \ To delete unwanted geometry, select the geometry first and then press Delete from the

keyboard. To zoom or un-zoom, move the cursor in the center of the geometry and scroll up or down the
mouse wheel.

¢ Tozoom in and out, hover the cursor approximately above the center of the part and scroll up and down the
mouse wheel.
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Tutorial 1: Geometry Creation Step 2: Create Rectangles

2.2 Create the 114mm by 114mm rectangle

¢ Enter the Width, the Height and leave Anchor to center enabled as shown.

Rectangle * X

® @O®

Basic

Points ~
1|2

Dimensions ~

Width: |114.000 o

Height: |114.000 o

Settings ~

Anchor to center
["] Create surface

¢ Make sure that the Create surface button is not selected.
¢ [Select position of base point]: Select the Origin as shown in Figure: 2.1.1

¢ The drawing should look as shown below.

[ 1
\ \
F— -
\ [
\ |

¢ Select the OK and Create New Operation button to stay in the same command.
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Tutorial 1: Geometry Creation

Step 2: Create Rectangles

2.3 Create the 57mm by 44mm rectangle

¢ Enter the Width and the Height as shown.

Rectangle * X

Basic

Points ~
1| 2

Dimensions -~
idth: |57.000 o 8

Height: |44.000 ~.a

Settings ~

Anchor to center )

[ ] Create surface

¢ Press Enter.

¢ Press Space bar or click on the AutoCursor Fast Point icon from the General Selection toolbar.

K AutoCursor -.;;, Z
[ _

¢ Enter the coordinates for the Rectangle as shown.

=

-1.1.25|

% 2 LT

Note: When you enter the coordinates of a point in Mastercam, the first value is the X coordinate value
followed by comma. The second value is the Y coordinate value followed by comma and the third value is the
Z coordinate value. If you enter the values in this order you do not need to enter the coordinates labels (X, Y or

Z)in front of the values.

¢ Press Enter.

¢ Select the OK button to exit the Rectangle command. @

@®
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Tutorial 1: Geometry Creation Step 3: Create Fillets For Two Of The Rectangles

¢ The geometry should appear as shown.

STEP 3: CREATE FILLETS FOR TWO OF THE RECTANGLES

In this step you will learn how to create fillets to all corners of the inside rectangle using the Fillet chain command.

Step Preview:

R 13.0

8 PLACES ™~

WIREFRAME

¢ From the Modify area, select the drop down arrow next to Fillet Entities and select Fillet Chains as shown.

'WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTING TRANSFORM MACHINE VIEW

N - . < '—\ \ N
+/ | t:::::;!:‘dl:ular @ ::ia:;l:: /-—j D A (\[—»"1 IE 1 {} / & \\ // r f

Line 4, Line Ci = Circle 7% Cirde Edge Point = Spline Rectangle Create Bounding Silhouette Turn  Relief Raster To Curve Curve Curve | Trim Break Fillet ~ Chamfer C
Endpoints inellGiosest Center Paint .+ Cirde Edge Point Manual ¥ +  letters Box Boundary Profile Groove Vector | One Edge All Edges Slice™ | Extend™ Eht{ties@Em\tles'
Lines Arcs Splines Shapes Curves ( Fillet Entities
i 2 Fillet Chains
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Tutorial 1: Geometry Creation Step 3: Create Fillets For Two Of The Rectangles

¢ Make sure that in the Chaining dialog box, the Chain button is enabled as shown.

[¥] chaining et

(O Cplane @30

[wer
A O

¢ [Select chain 1]: Select the rectangle as shown.

Select the second
rectangle

Select the first
rectangle here

v

¢ Select the OK button to exit the Chaining dialog box.

Note: Mastercam will automatically insert fillets at all four corners with the radius set as the default value or
the last value that was used in the current Mastercam session. The value can then be changed as shown.
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Tutorial 1: Geometry Creation Step 3: Create Fillets For Two Of The Rectangles

¢ Change the Radius to 13mm and make sure the rest of the parameters are set as shown (press Enter).

Fillet Chains 1 x
©) @O®
Basic

Entity ~

Inverse

O Circle
() Clearance: |0.000
Chains ~
Reselect
Radius &
Gs.ooo ) v3
Rounded Corners ~
@® Al
) Clockwise
O Counterclockwise

Settings ~

_/'""\.\
¢ Select the OK button to exit the command. @(®®
¢ The geometry should look as shown.

7 A
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Tutorial 1: Toolpath Creation
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Tutorial 1: Toolpath Creation Overview Of Steps Taken To Create The Final Part:

OVERVIEW OF STEPS TAKEN TO CREATE THE FINAL PART:
Create the necessary Toolpaths to machine the part:

¢ The student will set up the stock size to be used and the clamping method used.

¢ ASurface High Speed Area Roughing toolpath will be created to rough out the part.
¢ ASurface High Speed Horizontal toolpath will be created to machine the floors.

¢ ASurface High Speed Waterline toolpath will be created to machine the walls.

Backplot and Verify the file:

¢ Backplot will be used to simulate a step-by-step process of the tool’s movements.
¢ Verify will be used to watch a tool machine the part out of a solid model.

Post Process the file to generate the G-code:

¢ The student will then post process the file to obtain an NC file containing the necessary code for the machine.

@ This tutorial takes approximately thirty minutes to complete.
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Tutorial 1: Toolpath Creation

Suggested Fixture

SUGGESTED FIXTURE

SETUP SHEET

TOOLLIST
TYPE: Endrmill3 Bul FLUTE LENGTH:15.0
~50.000- DIA OFFSET:1 OVERALL LENGTH: 83.0
25.000 ] HOLDER: Default Holder TR AT
T NUMBER: 1 # OF FLUTES: 4
108.0000 | FNGTH OFFSET: 1
#3.000
B #1 - 112.00 ENDMILL3 BULL - END MILLWITH RADIUS - 12 / R2.0
TYPE: Endmill2 Sphere FLUTE LENGTH:13.0
~50.000- DIA OFFSET: 2 OVERALL LENGTH: 80.0
r . .
25 000 . .] HOLDER: Default Halder CORMER RAD:2.5
[ NUMBER: 2 # OF FLUTES: 4
105.0000 | FNGTH OFFSET: 2
80.000
#2 - M5.00 ENDMILL2 SPHERE - BALL-NOSE END MILL -5
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Tutorial 1: Toolpath Creation Step 1: Select The Machine And Set Up The Stock

STEP 1: SELECT THE MACHINE AND SET UP THE STOCK

In Mastercam, you select a Machine Definition before creating any toolpath. The Machine Definition is a model of your
machine’s capabilities and features. It acts like a template for setting up your machine. The machine definition ties
together three main components: the schematic model of your machine’s components, the control definition that
models your control capabilities, and the post processor that will generate the required machine code

(G-code). For a Mill Essentials exercise (2D toolpaths), we need just a basic machine definition.

Step Preview:

Note: For the purpose of this tutorial, we will be using the Mill Default MM.MCAM-MMD machine.

¢ Press Alt + F1to fit the drawing to the screen.

1.1 Open the file if needed

¢ From the Quick Access Toolbar,select the Open icon as shown. 0 FI@ SF 5 N
¢ Find and select "Your Name_1" file.
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Tutorial 1: Toolpath Creation Step 1: Select The Machine And Set Up The Stock

1.2 Unhide the Toolpaths Manager panel and lock it

¢ The Toolpaths Manager will be hidden to the left of the graphics window as shown.

SUONOUR 4 JUs0ay s|aasT saue|ld splog suledoo]

¢ To lock it, click on the Toolpaths tab and then click on the Auto Hide icon a shown.

Toolpaths v@}c
Py Hhix ESFEol ¥ @
B vAaLS$ G-I
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Tutorial 1: Toolpath Creation

Step 1: Select The Machine And Set Up The Stock

¢ The manager panels will be translated to the lower left corner of the graphics window.

Toolpaths v & X
PhXx Ix ERWBol 7 @
BXA YA $ KGRI
Note: If a Machine Group already exist in the Toolpaths Manager,
skip the next step.
MACHINE

¢ From the Machine Type group, select the drop down arrow below Mill.
¢ Select Manage List.

FILE HOME WIREFRAME

SURFACES SOLIDS MODEL PREP DRAFTING TRAMSFORM M
L 3

- T ome o |

=N Y Dy el —

I Il SEHE o
8 LaEhe I\-1i||-vTurr| Wire Roeter Design

Control  Machine Material

Backplot Verify Simulate = Generate
Definition Definition
Default chine Type Job Setup Simulator ] Post
.
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Tutorial 1: Toolpath Creation Step 1: Select The Machine And Set Up The Stock

¢ Scroll down the list and select MILL DEFAULT MM.MCAM-MMD as shown.

5 Machine Definition Menu Management

Current Machine Definition Directory:

ﬁ s\shared Mcam2018\CNC_Machines\
MILL DEFAULT MM.MCAM-MMD|

MILL DEFAULT.MCAM-MMD

Machine Definition Menu

Add

+
Remove

¢ Click on Add button as shown above.

¢ Select the OK button to exit Machine Definition Menu Management.
¢ Select MILL DEFAULT MM.MCAM-MMD as shown.

HOME 'WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTING
T i ’ N | % image ¢
= Z4d M IS S e L

@ Clear I

TRANSFORM MACHINE

Mill  Lathe Mill-Turn Wire Router Design | Control Machine Material Backplot Verify | Generate Create
- - - - A Definition Definition

Default tup
{C\Users\Public\Docume..\MILL DEFAULT MM.MCAM-MMD)

Manage List...

Simulator T Post Setup Sheet

¢ Select the plus sign (+) in front of Properties in the Toolpaths Manager to expand the Toolpaths Group
Properties.

B--EE Machine Group-1
v 11l Properties - Mil Default MM
=& Toolpath Group-1

Select the plus sign j

¢ Select Tool settings to set the tool parameters.

B--EE Machine Group-1
=-alL Properties - Mill Default MM
i i3 Files

B Togysettings

Select Tool settingsj
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Tutorial 1: Toolpath Creation

Step 1: Select The Machine And Set Up The Stock

¢ Change the parameters to match the screen shot as shown.

Default program number is used to enter a number

if your machine requires a number for a program

name.

Assign tool numbers sequentially allows you to

overwrite the tool number from the library with the
next available tool number. (First operation tool
number 1; second operation tool number 2, etc.).

Warn of duplicate tool numbers allows you to get a
warning if you enter two tools with the same

number.

Override defaults with modal values enables the
system to keep the values that you enter.

Feed Calculation set to From tool uses feed rate,
plunge rate, retract rate, and spindle speed from

the tool definition.

Machine Group Properties

Files Tool Settings Stock Setup

CDafauhpmgram number

1

Feed Calculation

(@ Fromtool
OFrom material
(O)From defaults

OUserdeﬁned

Retract rate

Plunge rate

5000.0

1000

150.0

250

[ Adjustfeed on are move

Minimum arc feed

Material

1250

Toolpath Configuration

Assigmuu\ numbers sequentially )

I:‘Wam of duplicate tool numbers

[[JUse tool's step. peck. coolant

D Search tool library when entering a
tool number

Advanced options

Override defaults with modal values
[~ Clearance height
Retra:thelgm
[]Feed plane

Sequence number

Start

Increment

ALUMINUM mm - 2024

Edit. Select.
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Tutorial 1: Toolpath Creation Step 1: Select The Machine And Set Up The Stock

¢ Select the Stock Setup tab to define the stock.
¢ Select the All Entities button to allow Mastercam to establish the necessary stock based on the existing

geometry as shown.

Machine Group Properties X

Files Tool Settings Stock Setup

Stock Plane

|T0p

Axis
Cylindrical x Y z
Ocy
() Solid/Mesh [y
(OFile =

[Joisplay

Fitscreen oo |
’
.

"l
Ll -
Wi - [ S
Wire frame I'/'/‘ » 1 ~. \\‘]
Saolid - -7 e =
B o,
+ ”
Stock Origin /l,y*:-',_/. 'F}“",i \\t
- N i
In view . ~ - I3
coordinates \"\._ L ‘-/
s -
X |00 oy
Y (00
0.0
3
Selectcomers... Bounding box NCI extents

All Surfaces All Sclids All Entities Unselect All
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Tutorial 1: Toolpath Creation

Step 1: Select The Machine And Set Up The Stock

¢ The stock value should be set as shown.

The Stock Origin
values adjust the
positioning of the
stock, ensuring that
you have an equal

o

[y

Fles  Tool Settings Stock Setup

Stock Plane
|T|::p
Shape
(®) Rectangular e
() Cylindrical ¥ ¥ z
() Solid/Mesh Ls

() File “gg

amount of extra stock Display 7 ®
around the finished [ Fit screen 1520 g 152.0
.- L] - -
part. (®) Wire frame r/ l x‘\_h \]
. . Solid - ™
Display options allow O Sol P Ta
you to set the stock Stock Origin i - _._H ..j \l z
as Wireframe and to In view =3 “‘x‘ - A 41.0
fit the stock to the coordinates e T e
screen. (Fit Screen) * Tt
Y |00
00
3
Select comers... Bounding box NCI exterts
Al Sufaces All Solids Al Ertities Unselect All

v | | ?

¢ Select the OK button to exit Machine Group Properties.

¢ Press Alt + F1to fit the drawing to the screen.
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Tutorial 1: Toolpath Creation Step 2: Rough Out The Part Using Surface High Speed Area Roughing

¢ The stock model will appear as shown.

Note: Remember that the
stock is not geometry and
thus cannot be selected.

This tutorials utilize a suggested set of High Speed Surface toolpaths to machine the part.

STEP 2: ROUGH OUT THE PART USING SURFACE HIGH SPEED AREA ROUGHING

Area Roughing is designed to rough boss shapes, cavities, and pockets. When going from the outside inward, Mastercam

changes the machining strategy as needed if the part includes some cavities. Area Roughing is a 3D Surface High Speed
toolpath that efficiently removes the material using smaller depth of cuts.

Toolpath Preview:

Mastercarm 2019
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Did you like this book?

Discover other Mastercam Training Solutions at
www.eMastercam.com

eMastercam has the largest Mastercam
community on the web with over 56,000
members and over a million forum posts.
While there, be sure to join the conversation!
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Post processors that
are requested worldwide.

q ; g-code
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wWe speak your machine’s language.

Implementing successful post processors for decades, the post department at In-House Solutions has earned

a reputation for quality, resulting in one of the largest post departments in the world. We have an extensive library
that is continually developed and expanded to include current machines and controllers. If a post is not already
available, we will develop a custom one for nearly any machine. We have great
relationships with OEMs who provide technical information for both machines
and controls, which in turn allows us to produce post processors that will
generate edit-free code and run your machine efficiently.

In-House
www.inhousesolutions.com/posts Solutions
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DOES YOUR SCHOOL HAVE ROBOTS?
YOU SHOULD CHECK OUT OCTOPULZ.
ocToRrU2

As easy to teach as it is to learn, OCTOPUZ is an offline robot programming and simulation Robot Programming
software used world-wide in industry. Prepare your students for the real world of robotics,

with OCTOPUZ they will gain the necessary skills to not only be hired, but to excel. & SimulationSoftware

With OCTOPUZ
you can:

Create your
custom cell.

Program your
application.

Verify using
simulation.

Generate and
post code to ALL your
robot brands.

Why use OCTOPUZ?

Get the most out of lab
time, program offline and
run online on the robot.

gl Protect your investment!
. OCTOPUZ can detect

collisions offline.

DESIGN. PROGRAM. LEARN. [ sesesuice

components and robots
not available in your lab.

www.QOCTOPUZ.com/for-education Bring 3D printing to life.




Robot Programming & Simulation Software

The robot brands YOU use.
As many robots as YOU need.
Together, in YOUR cell... at the same time

Multiple robots? No problem! Full customization

Most robot brands supported Application versatility
Simple simulation building CAM interface

Extensive component library Complex kinematic systems
CONTACT US

SET UP YOUR FREE DEMO www.OCTOPUZ com





