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INTRODUCTION
This chapter has been developed by Nazratulhuda Binti Awang @ Hashim

1.1 Starting MasterCam

1.1.1 For Windows 7

% Select the Start button

% Select All programs and click on Mastercam 2022

1.1.2 For Windows 8

% Select the Start button
% Click on the drop down arrow to open Apps

0,

+ Find and click on Mastercam 2022

1.1.3 For Windows 10

*

Select the Start button

L)

*

Click on the drop down arrow to open Apps

L)

e

AS

Find and click on Mastercam 2022

e

AS

To start the software from desktop, click on the shortcut icon as shown

nd]
|

2021
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1.2 GUI - Graphical User Interface

Mastercam Design 2022

h  Oafing  Tondors A Machine Vi ew Standarg =y Mastercam 2@ -
2 X Omamic + o7 CheckSole -
AL Nowwcn?

"IN\ A Gmmemoee 8 P

Ansze Anshze  Ansice fun Command
Entty Distance- Tooatn < Chain =[] satistis Addin  Finder

Ansiyze Addns

mmmmmm

Toolpaths | Solids Panes Levels Recent Functions Viewsheet 1| +

1. Quick Acces Toolbar
QAT Contains a fully customizable set of functions that can be quickly

accesed by the user.

2. Backstage (FILE)
Allows you to manage files. You can insert information about files, start
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.

3. Tabs

Contain all the functionality within Mastercam.

4. Ribbon

Display the commands available for a selected tab
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5. Selection Bar
Allows you to set the AutoCursor modes and to switch between

wireframe or solid selections.

6. Quick Mass Buttons
Lets you select all entities of a specific type. Clicking on the left side of

the button or right side of the button toggles between select all or only.

7. Right Click Menu
Right click menu allows quick access to function such as zoom, graphic

views or recent functions used.

8. Toolpath/Solid/Planes Manager
List the history of the toolpath operation and solids

9. Graphics Window

Workspace area in Mastercam where the geometry is displayed

10. Scale

Show you a scale of the object on the screen.

11. WCS: TOP T/Cplane

Display the current WCS and T/Cplane information

1.3 Manager Panels

The Toolpath Manager display all the operations for current part. You can

manage any operation as shown in figure.
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Toolpaths v 1 X

chine Group-1

Properties - 3 - AXIS VMC

= Files

T Tool settings

@ Stock setup

Roughing
1 - Facding - [WC5: Top] - [Tplane: Top]

L. Parameters
'|' #11 - M50,00 FACE MILL - FACE MILL - 50/55
: i] Geometry - Job Setup Stock Boundary
L. Toolpath - 8. 3K - student practice 1.MC - Program num

2 - Drill{Counterbare - [(WCS: Top] - [Tplane: Top]
3 - Peck Drill - [WCS: Top] - [Tplane: Top]
4 - 20 High Speed (2D Dynamic Mill) - [WCS: Top] - [Tplane
5 - 2D High Speed (2D Dynamic Mill) - [WCS: Top] - [Tplane
& - Stock model - [WCS: Top] - [Tplane: Top] - roughing

Finishing

f7 7- 2D High Speed {20 Dynamic Mill) - [WCS: Top] - [Tplane

-2 Parameters

----- '|' #6 -M12,00 FLAT EMDMILL - FIMISHING FLAT EMD MIL

----- i] Geometry - (1) chains

- =2 Toolpath - 190K - student practice 1.NC - Program nui

=7 & - Contour {20) - [WCS: Top] - [Tplane: Top]

== Parameters

----- '|' #5-M12,00 FLAT ENDMILL - FLAT END MILL - 12

----- i] Geometry - (1) chains

- =2 Toolpath - 8. 1K - student practice 1.MC - Program num

=7 9 - Contour {20) - [WCS: Top] - [Tplane: Top]

== Parameters

----- '|' #6 -M12,00 FLAT EMDMILL - FIMISHING FLAT EMD MIL
----- + ] Geometry - (1) chains

- =2 Toolpath - 8.8K - student practice 1.MC - Program num

=7 10 - Contour (2D chamfer) - [WCS: Top] - [Tplane: Top]

Toolpaths

== Parameters

----- '|' #7 - M10.00 CHAMFER MILL - CHAMFER MILL 10/900E
----- + ] Geometry - (2) chains

- =2 Toolpath - 16, 4K - student practice 1.NC - Program nui

Solids Planes Levels Recent Functions

Page |5
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The Toolpath Manager, Solid Manager or Planes Manager can be hidden to
gain more space in the graphics area for creating geometry. Use auto hide
icon to close all Toolpaths, solid, Planes and Levels Manager panels. The panels
will be hidden to the left of the graphics window as shown or at the bottom of

the manager as shown previously.
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To un-hide them, click on one of the managers to open it and then click again
on the auto hide icon a shown. Selecting the close icon, will close the manager

panel.
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WIREFRAME CREATION
This chapter has been developed by Ts Salhana Binti Sahidin@Salehudin

2.1 Setting UP GUI

First step, you must set the scale for your drawing. This is most important step

before starting your drawing. Go to File and configurations.

Info

Hew

-—
Open —
’
Project
Qpen in Editor Manager
Merge
<
Save
Change
Recognition
Save As
Save Some E
Zip2G Track
Changes
Convert
o1
Print
rin e
Help AutoSave
Community
Configuration RAM
Repair
File

Options

CA\Users\nasir.OneDrive\Documents\My Mastercam 2022\Mastercam\Parts\T.emcam* - Mastercam Desi

Project Manager

Use the Project Manager to specify the types of files to save in your project folder. Specifying these file types lets you keep all project files in a single place.

Change Recognition
Compare the geometry of two versions of 2 part file, identify changed geometry, view the status of affected operations, and make decisions on updating the ariginal file.

Track Changes

Manage the files that Mastercam tracks, and customize how Mastercam searches for newer versions of tracked files.

AutoSave

Configure Mastercam to automatically save current geometry and operations at regular and specific time intervals.

Repair File

Perform routine maintenance on the current file to improve perfermance and ensure file integrity.

Then, select the prefer units, either inch or metric.

System Configuration

Analyze
CAD
- Chaining
£ Colars
- Communications
Corverters
Default Machines
- Dimengiong and Notes
- Files
) On-Sereen Controls
Post Dialog Defaults
Printing
Fepoits
£ Soreen
Selection
Shading
- Simulation
Solids
Spin Contrals
Start / Exit
Talerances
|- Toolpath Manager
= Toalpaths

= “ g Current:

Mumber of places after decimal for analyze K123 ~

Analyze Meazurement Dptions

Units for Analyze Meazurements Hillirneters w
Precizsion far Analyze Measurements M.A23 ~

Diisplay full value tooltip

og)

chugershnasirionedriveldocument.. A\meamsm.config <Metrics <Startups w W/ x
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2.2 Rectangle

In this step, you will learn how to create rectangle given the width, the height
and the anchor position. You will create the 50 mm by 50 mm rectangle with

the center anchor in the orgin.

Step Preview;

000

Create a 50 mm by 50 mm Rectangle

OHE-8FT 9 ¢+

Home Wireframe Surfaces Solids Model Prep Mesh Drafting Transform Art
.0 + . o : -
+ ':*')' / /7 Line Parallel @ , Arc 3 Points ] |~
. + |, Line Perpendicular | Arc Tangent =

Point Bolt Line Circle Spline

) - _ reate Bou
Fosition™ Circle | Endpoints - Line Closest = Center Point ' Circle Edge Point = | pganual -

Rectangle {
v tters i

Points Lines Arcs Splines
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In Rectangle panel, enter the Width and Height and enable Anchor to center

as shown.

Rectangle

Points

Dimensions

Width: |50.0

Height: | 30.0

Satiinac

Anchor to center

[ | Create surface

Note: Don't select that create surface. Anchor to center sets the base point on

the rectangle to its center and draws the rectangle outward from the center

Enter awidth and height. or select the position of the comer




Page |10

Select the position of the base point shown. A preview of the wireframe should
look as shown. The wireframe should appear in cyan blue color which is the
color for the live entities. While rectangle is live, you can adjust the dimensions
or select a new base point. Select the OK button to exit the Rectangle

command.

Rectangle 7 X

While creating wireframe, you can undo the last step using the Undo icon ‘}.

You can undo as many step as need. You also can redo by using the Redo

icon e . To delete unwanted geometry, selec the geometry first and then press

Delete from the keyboard or right click on mouse then click delete entities .

13- 3

- =l B8 D Z oo - | 2|1

©
|

Zoom Window
Unzoom 205
Dynamic Rotation
Fit

Top (WCS)

Front (WC5)
Right (WC5)
Isametric (WCS)

@& 8 a Hvwld

GVisw
BP Quick Cplane

>  Delete Entities

\? Analyze Distance...
\3 Analyze Entity Properties...

To zoom, move the cursor in the center of the geometry and scroll the mouse

wheel.
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2.3 Circle

In this step, you will make circles for which you know the diameter and the
coordinates. To use Circle, you need to know the measurement of the center
point and the radius or the diameter of the circle. To complete this step, you
must know the Coordinate System that specifies each point by a pair of

numerical coordinates.

s ,_/“\
' i X-20,Y20 X20,Y20 | )
\h -/ \_ 4
. -

" \.X-zo,v-zo X20,Y-20 | \
\u,/ TN

From the Arcs group, select Circle Center Point.
OHAFE-8F 9 C-

Home Wireframe Surfaces Solids MModel Prep Mesh Drafting Tn

. + : R :
+ (+) / /7 Line Parallel @ Arc 3 Points |

L + L. Line Perpendicul Arc Tangent
Point Bolt Line ] Circle ] ) spline
Position= Circle | Endpoints ~ - Line Closest = Center Point \_/JCircle Edge Point = | panual -
Paoints Lines Ares Splines

Enter a Radius of 3.0 mm the panel as shown. You can lock the value by click
on the locker icon. So, it will lock for making another three circles. Select the

AutoCursor icon from the selection toolbar and the field where you can type
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the coordinates will open at the upper left side of the graphics windows as

shown

Circle Center Point uox (22 | N

Basic
Entity ~
Method: (&) Manual

_) Tangent
Center Point >

Reselect

Size 2
Radius: |30 =
Diameter: (6.0 hd :
Settings ~
D Create surface

Type 20,20 as shown. When you fill the coordinates, the first value is represent x
value/axis and the second value represent y value/axis. Key in the coordinate
another three postion with this value; 20,-20, -20,20 and -20,-20. Once

complete, choose the OK button to exit the command.

Another method, you also can use mirror function. Go to transform tab. Click

on mirror icon.

Home Wireframe Surfaces Solids Model Prep Mesh Drafting Transform
Geometry Mestin
&E E ‘\,g \)"1 } ||: o —bl \l 1| " g
o BB Rectangular Array
Dynamic Translate Translate Rotate Project Mowve Holl Entity Chains o Stre
to Plane Orig H pistribute
Position Offset Layout

Then select the entities to mirror on X axis.
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Basic atelTEL =]

Entity
Method: (® Copy
) Move
I Join
Selection
Reselect
Axis
*) X axis:
Y offset: 0.0
Y axis:
X offset: 0.0
_) X and Y axes:
) Angle: 0.0

) Vector:

Annotation

Mirror

Circle Start Position

forg

-~

TN
| &
e

~
N

Do the same step for another two circles on Y axis. You also can use rotate

function if the angle each circle are same. To do this, go to tfransform tab and

click the rotate icon. Select entities to rotate.

Rotate

Basic [AtIELTT]

Entity

Method: @ Copy
_ Move
_) Join

Selection

Reselect

Rotation Center Point

Reselect

Instances
MNumber: |4
Angle: 3600

Distance: () Angle between
®) Total sweep
Methad: (® Rotate

_! Translate

Remave

Reset

Circle Start Position

>

Ak 4

v N,
N

i

— /

rd --\'\
i A
{ J
AN _ /

Insert the data number is 4 (circles), angle 360° and distance total sweep.

Next, create another circle center point for diameter 40mm and 20mm at origin

point.
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Circle Center Point e Enter the center poirt

Basic

.»f )
N

Entity -
Method: @) Manual

7
O

O Tangent

Center Point e

Reselect / Y (

j
/

Size A /
Radius: | 100 -

Diameter: |20.0 -

Settings A |

[] Create surface
o \\\ //\

K .

While the circle is live, cyan color, the circle diameter can be modified. When
you enter to finish the circle, you cannot edit the circle. Either you undo or

delete and make a new circle.

2.4 Chamfer

In this section, you will create 45° chamfers at each corners of the rectangle.

First, go to wireframe tab and then click the chamfer icon.

olids  ModelPrep  Mesh  Drafting  Transform At Machine  View
! Arc 3 Points R i Raster to Vector X LN /> Diide
O ~ OAD B Pl & E P B X
| Arc Tangent ~- [, stair Geometry ;¥ Join Entities
Cirde - Spline | Rectangle Create Eounding Silhouette Turn  Relief Curve Curve All Curve Slice | Trimto EreakTwo Fillell Chamfer
Center Point (! Circle Edge Point *  panyal - < letters Box  Boundary Profile Groove [I] Door Geometry | OneEdge Edges byPlane - | Entitics~ Pieces - ./ Modify Length -
e Splines Shapes Curves Madify

Choose the distance and angle method. Put the distance 5.0 mm and the

angle is 45°.
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R 3

Trim entities

Chamfer Entities 3
Select line or arc
Method: O 1 Distance | S ™ .
() 2 Distances | -
(®) Distance and fngle
O Width I
| /
Distance 1 -~ | .;f —
¢

50 - | / /’

Distance 2 ~ | |l-'

- | |

au f
' ( |f

Angle i | ’|||

450 s |
| / j

Width - / /
| /

50 _ ;
! — /
|
|
|
| e
| e |
|
|

Finish the step by save the file at file tab and click save as and browse the

location to save it.

Save As

Mew
E:| ey Recent Folders
Open Pl
Cpen in Editor MASTERCAM
FASESI 2 2022MASTERCAN
CAM

Merge ) _
FASES] 1 202 1WMASTERCAN

Save

r_’T
Save As

Browse
Save Some

Zip2Go
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TOOLPATH CREATION (MACHINING PROCESS)

This chapter has been developed by Mohd Nasir Bin Komaruddin

3.1 Setup Sheet

This is important step you must plan before running the toolpath procdure.

When you get the design/drawing from customer, you must find out and plan;
v Type of Machine (depend on your machine brand)

Material Selection

Type of Machining/Toolpath

Type of Tool and diameter

D N N NN

Facing, Milling and Finishing procedure
v' Post Processor for Machining
For this basic tutorial we will use
v' Default CNC Machine
v Aluminum Material
v' Face Mill, Circle Mill, Drill, Contour and finishing Toolpath
v' Face Mill Flat End Mill and Dril Cutting Tools

3.2 Machining & Stock

This step, you will learn how to setup the maching and stock / material. For this

education purpose we will use default machine. Go to machine tab and click

Mill by default as shown.



Home Wireframe Surfaces
E
m T mw o I
III A, = = 4

il

-

Lathe §Mill-Turn Wire Router Design

Default

chine Type

1 Manage List...

Kk "x

By
=

Machine Group-1
~[Z] Properties - Mill Default MM
== Toolpath Group-1
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Solids

Maodel Prep Mesh Drafting Transform Art Machine View
~ @ ] % 1mi
B IsT =% Gl Tgg

Lo = 2 8 a

Control  Machine Material Mill Tool = Backplot Verify Simulate Generate  Create

Definition Definition Manager
Job Setup Simulator M Post Setup ¢
v 0 X

Next, expand the properties and click tool setting.

Machine Group Properties

File=s Tool Settings

Default program numbe

Feed Calculation

{®) From tool

Stock Setup

-
o]

Toolpath Corfiguration
[] Aesign tool numbers sequentially

() From material
() From defautts
() Uszer defined

Retract rate

Plunge rate

[ ] Adjust feed on arc

Minimum arc feed

G

[ ]Wam of duplicate tool numbers )

[ ]Use tool's step, peck. coolant

[

Search tool library when entering a
tool number

BNy N
UL

Advanced options

100.0
150.0 [] Ovenide defautts with modal values
Clearance height
25.0
Retract height
move Feed plans
125.0

Sequence number

You can set program number. This function is to make sure the machine recall

the tool setting memory by

reading the program number. Basically, you can

active the toolpath configuration by pick the assing tool number and warn of

duplicate tool numbers.
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Now, we go to stock setup tab. You will see the shape option and the picture
of your stock location. Usually, for basic machining you will learn rectangular
and cylindrical shape of stock. Next, click the All Entitites button and the
software will automatically measure the length of X and Y axis. You must put

the height of Z axis. Now, key in the height of Z 30 mm.

Machine Group Properties *

Fles  Tool Settings Stock Setup

Stock: Plane

=1 | [roe

Shape
{®) Rectangular

Pz
Cylindrical X f
O

[

i) Solid/Mesh
I File

Display ¥ ¥

Fit screen

- .
(®) Wireframe r ‘J_.-" i "‘\.N\ \]
(O Shaded ‘:,f‘}ﬂj,* H““nhhf*
Stock Origin o ‘-_,H ! f'.}i:d P
anr;:f;es ‘HM"- HT" f'fﬂ =
x S e
Y (0.0
0.0
Lz
Select comers. .. Bounding box MNCI extents
All Surfaces All Sclids All Entities Unselect Al

v || 8| ?
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Right click your mouse and click the isometric view to view the stock that you

have set. You will see the stock as a shown.

S

G- =808 2 oo ME-}

Zoom Window
2 Unzoom 0%
2 Dynamic Rotation

=] Fit

& Top wcs)
& Front wcs)

T Isometric (WCS} ]

G#\EW 4

¥ quick Cplane
X Delete Entities

%7 Analyze Distance...
7 Analyze Entity Properties...

3.3 Face Mill

This section you will start the first machinig process setup (toolpath). Before we

machining the stock to produce the shape of customer need. We will start with

Face Mill first. It is to make sure the stoct in good figure and measurement. This

processs will clearn the dirt/oil in your surface stock.

At the toolpath tab, go to 2D option and choose Face Mill.

Wireframe

“Hume

Contour Drrill

20

Toolpaths

Dynamic ...

Surfaces

Ca2

Face

Solids
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You will see wireframe chaining popup. For facing process you don’t need to
click the chain at any enttites of your stock. Sotware will automatically detect

the top of your shape stock. It will read as a face mill location.

Wireframe Chaining *

Mode

() Cplane (® 30

Selection kethod

] ]
______

I &l

Selection
% o
& 0%
C

Branches

Start/End

& 0 [:@

Then clik the Ok button. You will see the 2D Toolpath setting box.
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B 2D Toolpaths - Facing *

VHE s

O B T 0 O

Chain geometry

- P : Contour Pocket Facing Slot mill Model
Cupamae o (b [®
- Linking Parameters
Home / Ref. Paints Solid model
Show...
Side clearance 0.0

- Axiz Contral
Axiz Combination
Ratary Awxiz Contral

Avoidance model
b ®

Clearance oo

Quick Yiew Settings

Tool 20 FLATE..
Tool Diameter 20

Comer Radius 0

Feed Rate 50
Spindle Speed 3500
Coolant aff
Toollength O

Length Offset 1 ;::‘D mlc
= | Diameter Off... 1

Cplane / Tpl... Top

Axiz Combin...  Default [1)

+ = edited

@ = disabled [] Generate toolpath v” | x 0

Click the tool list. You will see the box as shown.

L)

B | 2D Toolpaths - Facing

¥ | o

----- v

Status  Tool Mumber Aszembly Ma... Tool Mame

Cut Parameters

& Depth Cuts

- Linking Parameters
i Home ¢ Aef. Points

- A Filker £ Tolerance

- Planes

Coolant

-+ Canned Text

- Mizc Values

- Ais Contral

i Bis Cambination
i Fliobary Axiz Control

< >

Right-click, for options

[uick View Settings

Tool 20.FLATE..
Tool Dlinrastar 20

Select library tool... [ Filter Active Filter. ..
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Go to select library tool. You will see the list of all type of tools. As you can see

the figure, it show you 280 tools appear on the list. It will difficult you to choose

the right tool. So, you must filter it by clicking the filter option.

C:AUsershPublichDocu.. AMill_mn. toaoldb =

3!, Tool Selection - ChUsers\ PublichDocuments Shared Mastercam 20228Mill Tools' Mill_mm.tooldb

Tool Mumber Azzembly Ma...

Tool Mame

HMCSPOT DRILL -6
MC SPOT DRILL - 8
MC SPOT DRILL -10
MCSPOT DRILL -12
MC SPOT DRILL - 16
MCSPOT DRILL - 20
HSS/TIN DRILL 82D...
HS5/TIN DRILL 8=D...
HSE/TIN DRILL 82D...

SOLID CAREIDE DRI...

HS5/TIN DRILL 8=D...

SOLID CARBIDE DRI...

HS5/TIN DRILL 8=D...

SOLID CARBIDE DRAI...
S0LID CAREIDE DRI...

HSS/TIN DRILL 8=D...

[ET-Y-N L ITTN N AT N

Holder Hame  Diameter

E.0
2.0
10.0
12.0
16.0
20.0
20
248
a0
30
a3
24
38
a7
4.0
4.0

Y

Comer Rad ™

nao
nao
nao
nao
0o
nao
nao
nao
nao
0o
nao
nao
nao
nao
nao
nao

P

Filter &ctive
280 of 280 toolz

Display mode

() Tools
() Azsemblies

(®) Both

Click the filter and click the none button to clear all tool selection. Now, only

select the face Face Mill tool only as shown. Click OK button.

Tool List Filter

Tool Types

WY U
I v A
i e
o 7V
DIV

All

O peration masking

Mo operation mazking

Feset all

MHone

Unit mazking

Mo unit mazking e

Tool Diamneter

lgnare

Radiuz Type
Haone

Tool Material
HSS

Carbide
TiCoated

All

Corner

Mone

Full

Ceramic
Uzer Def 1
Uzer Def 2

Copy job zetup matl




The update tools list will shown you the face mill tool only.
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C:AUsers\PubiichDocu.. AMill_mm.tooldb =

B 247
fl 248
g 249
gl 2580
25
g 252
Bl 253
Bl 254
Bl 255
fl 285G

Tool Number  Azzembly Ma...

3!, Tool Selection - Ch\Users\PublicDocuments'\Shared Mastercam 20224Mill\Teols' Mill_mm.tog
Tool Mame Holder Mame  Diameter  Corner Radil
FACE MILL - 42/50 420 n.o

[ FACE MILL - 50/58 B0.0 ] 0.0
FALE MILL - 55¢b.a sl n.n
FALCE MILL - B3471 B3.0 0o
FACE MILL - 72/80 720 n.o
FACE MILL - 80/88 an.o n.o
FACE MILL - 524100 920 0o
FACE MILL - 100108 0.0 0o
FACE MILL - 1174125 117.0 n.o
FACE MILL - 1254133 1250 n.o

Now select the Face mill 50 mm diameter. You can decide which are better

diameter. It depend of your both tool availability and also the size of stock. In

general, if the size of the tool diameter is big, it will speed up you maching

process but it will less the quality of your stock surface.

B " 2D Toolpaths - Facing

VI | o

----- - Toolpath Type
..... o
----- Halder
[=-- Cuk Parameters
© L@ Depth Cuts
(= Linking Pararneters
' Home / Ref. Points
----- Arc Filter / Tolerance
----- Planes
----- Cioolant
----- Canned Texst

Tool Number Tool Mame

F&CE MILL ..

Diameter

hO0O

Comer Radiuz

T ool diameter; | 50.0

Corner radius:

T ool name: |FAI:E MILL - 50/58

Tool #: |1 Length d

il

Head #: Diameter g

The box will appear as shown above. Clik the Cut Paremeters and choose the

cutting method. There are 4 type of cutting method you can choose

accordingly. The functon of theese cutting method are;

7

% Zigzag - back and forth cutting method

B



*,

——
E =

back.

*,

stock).

s Dynamic — Circular motion.

In this lesson, we will use Zigzag cutting method.
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» One way — one way cutting only. The cutting tool will step up when go

» One pass — one step cutting only (suitable for diameter tool bigger than

B 2D Toolpaths - Facing

¥ BT @ o

[l it Farameters
‘i@ Diepth Cuts
[=- Linking Parameters

H— Home / Ref. Points

------------- arc Filker £ Tolerance
............. Plares

Coolant

............. Canned Text

............. Mizc Walues

[+ iz Cantral

------------- Axiz Combination
------------- Fatamy Axiz Control

Cluick Yiew Settings

Toaal FACE MILL -5...
Tool Diameter B0

Comer Radiue 0

Feed Rate 2087 56
Spindle Speed 1967

Coolant 0

Cutting method Zigzag o

Tip compensation | Tip w

]

Foll cutter around corners Sharp -

Stock to leave on wallz 0.0

Stock to leave on floors
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Leave stock on floor 0.1 mm for last process/finishing. Go to linking parameters
and use the software setting. This step is very important to make sure a large
effect on the final toolpath. Here the cutting depth and repostioning height a
set. There are five major setting for this section;
v' Clearance - sets the height of the tool moves, if not enabled, than the
Retfract value will be used.
v' Reftract - setfs the height from the tool moves up to before the next tool
pass.
v' Feed Plane - setfs the height the tool rapids to before changing to the
plunge rate
v' Top of Stock - sets the initial height of material in the Z axis

v Depth - sets the final machining height in Z axis

We can use either absolute or incremental coordination systems. Absolute
coordination for the value stated is relative to the origin. While incremental

coordination re relative to other parameters or chained geometry.

[ &sre fit masimum radius 12.0
[ Output feed move 13000.0
I Clearance. . I |5E|.EI | (®) Abzolute
() Incremental
() dzsociative
z& clearance only at the start and end of operation
[(JUsecl Iy at th d end of i
Fietract... 250 () Absolute
(®) Incremental
() Azsociative
Feed plane... () Absolute
(®) Incremental
() Aszociative
Top of stock... (®) Absalute
|- () Incremental
() dzzociative
Depth... @ Abzalute

() Incremental
() dzsociative
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Set both top of stock and depth as 0 mm. Now click ok. The result will shown as

figure

The blue trails/line mean the feed/mill process using Zigzag method. We can

use backplot operation = to see details movement for cutting process.
Software will animate the movement of cutter through blue frails. From this
function, we can detect error in the program. Before we use the backplot
operation, make sure you already sellect which operation you need to run by

thick the left folder (green ftick) at toolpath box.

Toolpaths M

[=-- Iy Machine Group-1
E||:| Properties - Mill Default MM
Pl Files
----- T & Tool settings
----- W Stock setup

: =2z Toolpath Group-g
[=-F7 1-Fadng - [WCS: Top] - [Tplane: Top] ]

i ™

""" T #1-M50.00 FACE MILL - FACE MILL - 50/58
i ﬂ Geometry - Job Setup Stock Boundary
L2 Toolpath - 7.9K - T.NC - Program number 1
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If you want to see how all operations run, you can select icon sellect all

. Py
operations .

operation. Click the icon

%

You also can simulate the operation by verify selected

This function will simulate in three dimension (3D) movement /animation. At the

left side of simulation screen will shown machining process info.

Move Info

4 Move Info
Move ID
Elapsed Time
Machine
Move Type
Cperation Name
Cperation Nu...
Tool Number
Teol Crientation
Tecl Tip Positicn
Axis Values

4 Toolpath Info
Feed Length
Feed Time
Rapid Length
Rapid Time
Total Length

- I X

Tof 11

T.57s

5 _SAXGEMN_VMCTTAE
Feed Linear Mowve
Facing

ID:1 (1 af1)

#1 - FACE MILL - 50/
0.000; 0.000; 1.000
-35.000; -8.333; 0.10¢

549,996
12.82s
89.800
0.43s
639.796




3.4 Cirlce Mill and Hole
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This section you will learn how to make both two circles mills and holes. At the

toolpath tab, go to 2D option and choose Cirlce Mill.

.4

A\

Lofted Ruled
Hole making
B v = (B
Drrill Chamfer ... Advanced ... \Circle Mi
= :
= l a ﬁ’
Helix Bare Thread Mill FEM Drrill Auta Drill
[u |
Tiwenll

You will see a toolpath display. Press Alt + T to to hide it. To unhide, press it

again.




In top view, click the big circle first. Then click ok.

oolpath Hole Definition

Lelection EateE =y

Features

*/ Type Diameter
|arc 1 400
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B 7 2D Toolpaths - Circle Mill

YV Al %

----- Toolpath Type A
""" Tool diameter: |50.0
----- Halder
lllll Status  Tool Mumber Azzembly Ma.. Tool Mame | Cormer radis: I:D'D
Stock i+ L = FACE MILL ...
..... ac
- Cut Parameters Tool name: |FACE MIL
- Roughing
Finishing Tool #: |1
& Transitions
& Depth Cuts Head #: |0

Lo Break Through

Tool &xiz Control
Lirnits

----- Hole Segments

Lirking Parameters

Home / Ref. Paints [CIRCTF
Safety Zone Feed rate: [3.58125
..... v < >
< > FPT: |0.00032

Right-click for options

Quick View Settings Plunge rate: |3.58125
Select library tool... [ Filter &ctive Filter...
Tool FACE MILL - 5... [] Force tool change

Tool Diameter 50

HLE

Select library tool and filter Endmilll flaft,

Tool List Filter

iU Uy U
L 4 U i

Select tool size small than 20mm. We will use same tool size for another 20 mm

cricle diameter. No, we choose 12mm diameter tool size.

ﬂl; Tool Selection - CA\Users\PublichDocuments\Shared Mastercam 4

C:h] zers'PublichDocu, . Ml tooldb =

Tool Mumber  Agzzembly Ma.. Tool Name
o213 - FLAT EMD MILL - 3
o214 - FLAT EMD MILL - 4
B 215 - FLAT EMD MILL - 5
i 21E - FLAT EMD MILL - B
g A7 - FLAT EMD MILL - 8
g 218 - FLAT EMD MILL - 10
g 219 - FLAT EMD MILL - 12
g 220 - FLAT EMD MILL - 14
[ - FLAT EMD MILL - 16
o222 - FLAT EMD MILL - 18
bl 223 - FLAT EMD MILL - 20




The choosen tool will appear at screen.
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2D Toolpaths - Circle Mill

VW 5 &

............. Toolpath Type

..... .
............. Halder

Cut Parameters
e (0 Foughing
s Fimighing
_ & Tranzitions
@ Depth Cuts
‘o Break Through
Toal &xis Contral
I Lirnits
............. Hole Segments
Linking Parameters
- Home / Ref. Paints

i -
oo

Tool Mumber T ool Mame

FLAT EMD ..
FACE MILL ...

Diamneter

120
50.0

Corner R adiuz

0o
oo

Tool diameter:

Cormer radiuz:
Tool name: [FLAT EMD MIL
CIRCTF 5

Go to Cut Parameter tab and set the value stock to leave on walls and floor

at 0.1 mm. Go to roughing tab and activate it.

Roughing
Stepover

Helical Entry
Minimumn radius
M aximum radius

XY clearance

Z clearance

Plunge angle

If helix fails
(O Plunge

|50.0 % |s.0
|10.0 %
|45.0 o
® Skip
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Activate the depth cuts of rough at 12 step with keep tool down.

Depth cuts

bl ax rough step: 120

Finizh

MHumber of cuts:

il

Step: 05

Owermde Feed Speed

[]Feed rate 2992 5376
[ ]5pindle speed 5992
K.eep tool down [] Tapered walls
[]Subprogram T aper angle 0.0
Ahznlte lncremental

Go to linking parameter and set value as figure shown.

] Output feed mowve

. [ Arc fit masimum radivs

120
132000.0

Clearance...

_

[] Usze clearance only at the start and end of operation

(®) Absolute
() Incremental
() Azzociative

Fetract...

[

100

(®) Abzolute
() Incremental
() Azzociative

Feed plane. ..

5.0

() Absolute
(®) |ncremental
() Azsociative

Top of stock...

(®) Abzalute
() Incremental
() Azzociative

Depth...

(®) Absolute
() Incremental
() Azsociative

For begineer, we will use absolute coordinate. Put the depth value at -6.0 mm

and click ok.



You will show the cutting toolpath as shown.
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Next step is to backplot the toolpath. This backplot shows the path of tools.

This function will let you spot errors in the program before machining process.

Go to backplot icon.

Toolpaths
P hixif- EwSob 7 @

B8R varh 1Backp|u:ut selected operations |

= gy Machine Group-1
E||:| Properties - Mill Default MM
i ----- ™ Files

Play the backplot operation.

ORDDNAEE P

-~ Y Backplot ®

\ ¥
. EOEFASDY ,
A% @E "~

P |-
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Final step for this circle mill process, simulate the toolpath in verify. This

function is to shows the path of the tools fo cut the stock or material.

Toolpaths
Py *x | Ty Tx B3 -

= X, Machine Group-1

20

ELEobk

Axp vacs

-

[—

7 @

: Werify selected operations |

EI Properties - Mill Default MM
E ----- "7 Files

In verify mood, you will see a detail information about milling process such as

feed lenght, feed time and total time.

4

n

Move Info

Move Info
Move ID
Elapsed Time
Machine

Move Type
Operation Name
Operation Nu...
Tool Number
Tool Orientation
Tool Tip Psitien
Ao Values
Toalpath Info
Feed Length
Feed Time
Rapid Length
Rapid Time
Total Length
Total Time
Min/Max X
Min/Max ¥
Min/Max Z
Verbose
Coolant
Compensation...
Compensation...
Feed Rate

NC Code
Spindle Speed

21 0f31

24545
5_SAXGEN_VMCTTAE
Rapid Linear Move
Circle Mill

ID:2 (2 of2)

22 - FLAT END MILL
0.000; 0.000; 1.000
0.000; 12.900; 125.00

979.554

22,555

413.614

199

1393.168

24,545

-80.000 / 35.000
-24.998 / 24998
-5.900 / 125,000

off
Computer
Left
12500.000
Go
992,000

Now, we go to second circle. Same step are applied for this small circle.

We will use same toolpath type, cut parameter, roughing and finishing. New

setup applied on linking parameter only.



Calculate incremental values from holesdlines

Automatic inking

Calculate depth from top of stock

Check Callizions

|-' [ e it rnaimum radius 120
[ Output feed move 13000.0
— | Clearance. .. | | 126.0 | (@) Absolute
() Incremental
() Associative m
[] Use clearance only at the start and end of operation
| Retract... | | 10.0 | (®) Absolute
() Incremental
() Associative (0
| Feed plane... | |5-U | () Absolute
@ Incremental
() Associative (0]
| Top of stock. . | |'5.U | (®) Absolute
() Incremental
() Azzociative (m
| Depth... | |-24.D | (®) Abzolute
() Incremental
() Associative 0]
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When the previous depth is -6.0mm, so the new ftop of stock is also same

(original coordinate). Thats mean, the feeding process will start at absolute

coordinate z: -6.0mm. The new depth z is -24mm.
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In this section, drill operation is needed. We will use spot drill for 6mm holes.

Clik drill.

S § o ,@ S5 ’ ? “
L__4 88 -
Stock | Stock  Stock|
Pocket Project Parallel Curve Swarf Milli... Unified Parallel shading |Display Model
3D Multiaxis Stack

Select one or more entities to add to or remove from the Features list.

Click or window select solid holes, solid arc edges, wireframe arcs, lines, points or AutoCursor positi
- [Ctrl+click] to select all matching radius solid features.

- [CHrl+ Shift+click] to select all matching radius solid features on the same vector as the initial select
- [Double-click] to select a solid hole.

- [Ctrl+ Double-click] to select all solid hales of the same type.

- Click on a selected solid feature's arrow to change direction

Depth Filters

®) Use highest Z depth
_ Use lowest Z depth
) Off

Sort

} k Selected Order

Selected Sort
Insert point: ) Top of list
®) Bottom of list

_! Above selected

2D Sort

Rotary Sort

e 5 &
=4 =2
Contour Drill Dynamic ... Face OptiRough
2D
Toolpath Hole Definition 3 x
REEwilshl Advanced
Features 2
+/ Type Diameter
Jaee 1 5.0
arc 2 |60
|are 3 |sa
|arca ]
][] 18]

/ / |
A / ‘

|

|

i
{ N

Click the center of 4 holes and 4 arc measurement will display aft left display.

In toolpath setup, we will use new tool type, drill.

Tool List Filter

Tool Types

T

TETTTTY

| s = =
) % <

I
A
P
y

= || o= ﬁ:‘:zzg

Tool Diameter

gl =
- . Fadiuz Type
H I[]Ij Mone Cormer Ful
Drill -

Tool Material
U H H55 Ceramic
!" I Carbide Uzer Def 1
.l [.. Ti Coated zer Def 2

Change Tool Diameter to Equal 6.0. Selected desired tool drill.
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r'“u Tool Selection - ChUsers\Publich DocumentshShared Mastercam 20224 Mill Tools' Mill_mm.tocldb

-\ zers\PublichDocuw.. sMill_rmm. tooldb =

Tool Mumber Azzembly Na... Toaol Mame Haolder Hame  Diameter  Carmer B adiug
] 29 - SOLD CAREIDE DRI.. - 6.0 n.o

HS5/TIM DRILL 8xD...

[

Choose Linking Parameter and enable the clearance. Click the calculator

icon.

pre— Clearatice. . 1250 (®) Ahzolute

() Incremental
() Azzociative
[] Uze clearance only at the start and end of operation

e Fetract . 10.0 (® Absolute
() Incremental
() Associative

(®) Abzolute
() Incremental
() Aszociative

Depth... (®) Abzolute
=

() Incremental
() Aszociative

T T

To generate 1.0 chamfer, key in -30 in depth box. Activate the tip comp for

breakthrough.

Tip Comp
Tool diameter 5.0

Breakthrough 075
| amaurt )

Tip length 1.8025582

I— Tip angle
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Simulate by verify the operation

Last operation is to cut 4 corner of stock. We will use contour function to
finished it.

L B 8 5 .

Contour Drill Dynamic ... Face

4l

20

Contour

Remove material along a path defined L 7\ "ﬁ"
by a chain of curves. Contour toolpaths [~ -
only follow a chain; they do not clean T
out an enclosed area. o

Use chain selected method and click outline of stock. You will see green

arrow appear. You can change direction of arrow by click the reverse icon

| €>



Wireframe Chaining s

hode

(B[ ® [ &
O Cplane [CE)]

Selection Method

[}
In

Walt

Selection

(][ 1[@]

~,
N,

/

»

S

/

N
\ N\

\ N
|
e
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By using same flat endmill tool and set the linking parameter as figure shown.

p— [/

| Clzarance.. | |5U.D | (® Absolute

() Incremental
() Associative
[]Use clearance only at the start and end of operation

AL

(®) &bzolute
() Incremental
() Aszociative

| Retract... | |25-D |

| Feedplane.. | 100 | Odbsokte

(®) Incremental
() Associative

| (®) Absolute
() Incremental
() Aszociative

| Top of stock...

(®) Absolute
() Incremental
() Associative

| Depth...

The finished stock will be shown as figure.
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EXCERCISE
This chapter has been developed by Dr. Mohd Shahrom Bin Ismail

Use the commands from the wireframe tab to create the geometry as follows;
« Rectangle
% Fillet Enfities
% Circle Center Point

< Trim

--m—BO_"""

 SECTINA - A
43\—- 40 -
/_‘} x.___.;jf{-r".-'_'.:.__’

e

X917
50 DEEP

&

‘ %
o |
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Instruction;
v' Use 12mm Flat Endmill
v' Set Max rough step to 6mm
v For drill the holes, use a 20mm NC Spof Dirill
v' Set the cycle to Drill/counterbore and set Dwell of 1.0 second
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