TUTORIAL SERIES FOR

\

GETTING STARTED

1. GUI-GRAPHIC USER INTERFACE

Sech e

Yl g T @ BDe BEe 9yRUwtw
v SR et Rel B LR

ElEss v [Dizeme + i« FEIEGDE

: Ei; EZTA_I! 00 \E_j 00 1

Opstations Manage: [HER
Toolpats  Solds - Art

- 0@ Vi F NH BAZE-

ma- a2
3 & gEg -4 MRU Toolbar
gl H B @
Rt |

Toolbars

= o lE

1]

b= Fl

Mol

Function Prompt

U

Ribbon Bar

Quick Mask
Toolbar

___________

Toolpaths/Solids/ Art
Manager

Py EFY BH s

&

Graphic

Status Bar srea

iFar helg, press Alt<H.

¥ Apibotes | W jem—

Menu — Allows you to select all the functions in Mastercam to create geometry and toolpaths.
Toolbars — Can be used instead of the menu to create geometry and toolpaths.

Ribbon Bar — Allows you to enter the values and settings that define the entity that you are currently
creating or modifying.

Function prompt — Prompts the user for info.



Mastercam ¢

Mill Level 1 GETTING STARTED

Status Bar — Allows you to set the attributes (color, level, style and width) and the View/Plane and Z
depth currently used.

Toolpaths/Solids Manager — Lists the history of the toolpath operations and solids.

Origin — Geometry origin from which the system measures the point coordinates in X, Y and Z axes in the
current plane.

Graphic area — Workspace area in Mastercam where the geometry displays.

MRU Toolbar — List of the most recently used functions.

Ouick Mask Toolbar — Lets you select all entities of the specified type.

2. NAVIGATE THROUGH MASTERCAM
2.1. Using Menu functions in Mastercam to create geometry and toolpaths.

Example:

Left-click on Create. fxm Solids Xform Machine Type Toolpaths Sceen  Arf
Move the cursor on the drop-down menu above Line Pont B = i@ [©) % y g
function. This will open a side menu with all the commands | i =
available to create lines.

Left-click on the desired command Endpoint.

Line ; tx* Endpeint... *_

2.2 Using Toolbars in Mastercam to create geometry and toolpaths.
This method can be used instead of the Menu to create geometry and toolpaths.
Example:

Left-click on the Create Line Endpoint icon.

To list all Line commands:

Select the drop-down arrow to the right of the icon. 35 ™\, Create Line Endpoint...

~ Create Line Closest

— i/ Create Line Bissct...
Select the drop-down arrow Tor

i=+ Create Line Perpendicular...

_ "\ Create Line Parallel...

To reorganize the toolbars, if desired, select the left vertical line in front of the toolbar and drag and
drop it to the desired location.

N @B T R

Select this line I

Please check General Notes to learn how to customize toolbars.

Page A-2




Mastercam ,{

Mill Level 1 GETTING STARTED

2.3. Using the Ribbon Bar to enter the value and define the settings while creating or modifying

geometry.
ﬁ’;\ +§ &) Crl 00 v A oo (%) & ¥ (@
‘ Multi-Line | Distance ‘ Angle '] | Vertical
To continue creating geometry using the same command select the Apply ﬁ button from the ribbon

W

Horizontal

Example of the Ribbon bar used in the Create line endpoint command.

=y
bar or press Enter. To exit the current command select the OK button li‘“...J or press Esc button. To undo

the last command use the Undo button. “? The undo icon can be used as many times as needed.

Mastercam also has a Redo button. =

2.4. Function prompt.

Prompts the user for info. Specify the first endpoint

Example of the promt used in Create line endpoint command:

2.5. Using the Status Bar to set the attributes (color, level, style and width) and the View/Plane
and Z depth currently used.

v w WCS Groups ! 7

(30 R ﬁ —— v a 1 —— e *v To———

Example of the default Status Bar:

3D - Toggles between 3D and 2D settings.

Gview - Sets the current graphic view to be able to view the geometry from several different angles.
Planes — Sets the current plane in which you will create and manipulate geometry.

Z — Sets the current construction depth.

Color — Assigns the current color. This instructs the system to display any new geometry created in the
selected color.

Level — Assigns a system level to created/converted geometry. Level stores any new geometry created in
the selected level. It also applies the chosen level to a converted file that does not support levels (i.e.,
NFL or ASCII). This feature also controls what levels are visible.

Attributes — Lets you change one or more attributes (color, level, line style, line width, and point style)
for entities that you select, without affecting system default settings.

Point style — Assigns the current point style. You can choose between star, point, cross, X, circle or
square styles.

Line style — Assigns the current line style. You can choose between solid, hidden, center, phantom and
Zbreak styles.

Line width — Assigns the current line width. You can choose between 5 different widths.

WCS - Allows you to redefine the World Coordinate System, and groups the functionality of Tool,
Construction and Graphic Views.

Groups — Defines a collection of entities or operations that can be manipulated as a single entity.
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Hovering the cursor over each function displays the current setting. =\ Cplane and Tplane
Plane:‘}z: .0

Example

Changing the current Color.

Left-click on Color.

Select the desired color from the dialog box.

Select the OK button to exit. -

2.6. Using the Toolpaths Manager.

The Toolpaths Manager lists all operations in the current job.

Use this dialog box to sort, edit, regenerate, verify and post any
operations.

For more information on the Toolpaths Manager, please check the
General Notes.

Toolpaths/Solids manager can be hidden to gain more space in the
graphic area for design. Press Alt + O to hide it.

3. SETTING THE TOOLBAR STATES FOR MILL

Cunent cosor
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—15ystem color: 10
- 10N e Levei:gl
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Toolpaths | Sobds | Adt

Eﬂ Machine Group-1
> .lll Properties - Genenc Ml
= -.., ; Toolpath Group-1

VREPaR P P
Eh rval s 50

= @ 1 - Diil/Courterbore - WCS: TOP] - [Tplane 10

? Paramsters
#1 -0.7500 SPOT DRILL - ylSPﬂTf‘HlLl
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22 Toolpath - 55K - YOUR NAME_2NC « ng
= B9 2 - Peck Dull - [WCS. TOP) - [Tplane: TOP] D
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#2- 04844 DRILL - 31/64 DRILL
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24 Toolpath - 5.5 - YOLR NAME_2 NC - Progy
=@ 3- Tap - [WCS: TOF)- [Tplane: TOP] - Tapping |
Parameter:
#3-0.5625X 1200 TAPRH - /1612 TAF
‘ Geamelry - (6] Poris

Before starting the geometry creation we should customize the toolbars to see the toolbars required to

create the geometry and machine a 2D part.

Settings
£} Toolbar states

e 22
§¢ configuration.. At4F8
T customize..

ﬁ Key Mapumg

= Todbar 5 srms

4 RunUser ﬂc;!k,.annr Alt4C

Marro Manager ...
y Verify Selecbon

¥ vesoipt..

td
:i‘,; Ram Savar
&%
t',

23 Madhine Definition Manager...
& Contol Definibon Manager...
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Select 2D-Toolpaths.
Select the Load button.

Select the OK button to accept it.

|20 Toolpaths
3D Toolpaths
4-5 Az Toolpaths
At
Design
Dirafting
Lathe
Lathe / Mill Tumn 2D
Router
Router Pro
Solids
Wire:

[ Default

Show these toolbars:

56 T ool
[]an

[T Céxis Toalpaths
‘[]Cplanes

[7] Delete / Undelete
[[7] Drafting

[] Drafting Expanded
File

Graphics Views
‘[[]Lathe Toolpaths

W

(V%1 7]

The 2D toolpath toolbar is then displayed as shown, to the left of the Operations Manager.
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The Toolpaths/Solids/Art Manager to the left of the screen can be hidden to gain more space in the
graphic area for design. Press Alt + O to hide it.

4. SETTING THE GRID

@ Before starting the geometry enable the Grid. It will show you where the part origin is.

Settings

£ Configuration.

© Select Screen from the configuration Topics.
£ Select the plus sign (+) beside Screen

Analyze 5
Backpiot Gind
CAD Settings
Chaining [ Active Grd X 05 % 100

Spacing Drigin

Colors
Communicabions
Converters S
| Delault Machines &J
* Dimensions and Notes
¥ Files ] Size 1.0
Post Dialog Defaults AP
Printing
2 Screen
Grid Settings
Viewsheets
Shading
Sobds
Start / Exat
Tolerances
Toolpaths
Toolpath Manager
| W Venly Interface
i ‘whire Backplot

7] Visible Grd ¥y 025 y 00

@ @@ Cunent.  e\meamud\confighmeamy. config <English> <Startup> = "n*rl" | ﬁ | :’1 l ?

€ In Grid Settings, enable Visible Grid and change the Size to 1.

£ Select the OK button to exit. :’

2 Save settinge to configuration fis?
| 2/ DEraLLT Ergieh)

© Select the Yes button to save the setting.

Eotemas =g =tm =
| 1 1

1 1 1

1 1 1

' ! 1
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Objectives:

The Student will design a 2-dimensional wireframe drawing by:

© Creating a rectangle knowing the width and the height of the rectangle.
© Creating parallel lines defining the offset direction and distance.

© Trimming 1 entity to another existing entity.

© Creating fillet radii.

© Creating 45 degree chamfers.

© Creating arcs knowing the diameter and the center point.

© Mirroring existing geometry to complete the part.

The Student will create 2-dimensional milling toolpaths consisting of:

First Setup
2 4 holes drilled through the part.
Second Setup
© An open pocket to machine the inside material.
£ A contour using ramp motion.
® Chamfer the top of profile using chamfer contour.

The Student will check the toolpath using Mastercam’s Verify module by:

© Defining a 3-dimensional rectangular block the size of the workpiece.
© Running the Verify function to machine the part on the screen.
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GEOMETRY CREATION
Setting up the Graphic User Interface

Before starting the geometry creation we should customize the toolbars to see the toolbars required to
create the geometry and machine a 2D part. See Getting started page A-4 for details.

Make sure that the Grid is enabled. It will show you where the part origin is. See Getting started page
A-6 for further information.

The Operations Manager to the left of the screen can be hidden to gain more space in the graphic

area for design. From the keyboard, press Alt + O keys simultaneously to hide it. Repeat this command
to make it visible again.
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@ Since this drawing is symmetrical in the X-axis you will only draw half of the total part and use the mirror
function to complete the part.

Start a new file
File
© New
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STEP 1: CREATE A RECTANGLE KNOWING THE WIDTH, HEIGHT AND BASE POINT.

Step Preview:

1

6300

Create

Rectangular Shapes Options . [ |

“Z' Rectangular Shapes
£ Make sure that the radio button in front of Base Point is enabled.

€ Enter the Width and the Height as shown in the screenshot to the right.
€ Make sure that the rectangular shape is selected.

© Select the upper left corner radio button as the anchor.

) £ O
O O O
| Select the Anchor here
(@) O O
[7] Surface [T Centtes Point
lv.] & 2]

© [Select position for base point]: Select the center location of the grid (the origin).

| Select the Origin 1

e —
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© Select the OK button to exit the Rectangular Shapes Options dialog box. LLV/_'
© Use the Fit icon to fit the drawing to the screen. s

& During the geometry creation of this tutorial, if you
make a mistake you can undo the last step using the

Undo icon. *2 vou can undo as many steps as
needed. If you delete or undo a step by mistake, just

C=

use the Redo icon.

STEP 2: CREATE THE INSIDE GEOMETRY

Step Preview:

,,,,, ‘ |-<—’-{0.94O
. 0800 —

T

2.1 Create parallel lines.
Entity A

Create '
© Line |

© ™ parallel
® [Select a line]: Select Entity A.

® [Select the point to place a parallel line
through]: Pick a point below the selected
line.

& Note that the color of the geometry is cyan which means that the entity is “live” and you can still change
the line parameters.

€ Enter the Distance ﬂ:[ 0.8 (Press Enter).

™

@ Note that to continue using the same command you have to select the Apply button ™ or press Enter.

To exit the command you can either start a new command or select the OK button .
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=
© Select the Apply button to continue.
© [Select a line]: Select Entity B.

I Entity B {

© [Select the point to place a parallel line through]: Pick a point to the left of
the selected line.

© Type the Distance []:[ 0.94 (Enter).

€ Select the OK button. @

The drawing should look as shown to the
right.

2.2 Trimming the lines.

Edit
© Trim/Break
o ¥ Trim/Break/Extend

LLT Bl [ A [
© Select Divide. Elj

© [Select the entity to trim/extend]: Select the entity at Point A (select all entities exactly as shown in

the drawing). :

& Note that the dashed line represents what will be removed.

® Select the OK button. @
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2.3 Deleting a line.

£ Select the horizontal line as shown.

© Select the Delete entity icon. &

2.4 Create the 0.25 radius fillet.

Create
© Fillet

© | Entities

® Enter the fillet Radius @] 0.25.
® [Select an entity]: Select Point A.

© [Select another entity]: Select Point B.

& Note that a fillet preview will be

Select this line )

Point B

automatically drawn depending on where you move the cursor around the entities.

© Select the OK button. .|
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STEP 3: COMPLETE THE OUTSIDE PROFILE

Step Preview:

""" J
050
500° f
—

R 0560

3.1 Create the 45 degree chamfer.

Create
© Chamfer

© i Entities

© Make sure that 1 Distance i ¥ lis selected and the Trim option is enabled.

€ Enter the Distance 1 0.75 (Press Enter).

@ [Select line or arc]: Select Entity A. _
Select Entity A
© [Select line or arc): Select Entity B. elect Entity

© Select the OK button to exit chamfer command. 8L

3.2 Create the 0.56 radius fillet.
Create

© " Fillet
© Entities

@ Enter the fillet Radius &) 0.56 (Enter).
© [Select an entity]: Move the cursor in the corner area until the desired fillet appears. Left-mouse

click to accept it. J

Move the cursor in
the corner

© Select the OK button. 8.
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STEP 4: CREATE THE TWO 0.5" DIAMETER CIRCLES KNOWING THE CENTER
POINT AND THE DIAMETER

Step Preview:

bl o [ 9050 m).%(ri J 1?1)0
o |
KJ hiy /
0540 = 3500
Create
& Arc

o Circle Center Point

© Enter the Diameter value 0.5 (Enter).
© [Enter the center point]: Move the cursor to the center location of the 0.56 radius fillet. Select the
point when the circle center icon appears.

te

@& To create more arcs with the same diameter click on the diameter icon to lock the values. The diameter

" To unlock the values,

and radius values will be highlighted in red.
click again on the diameter or radius icons.

© [Enter the center point]: Select the Fast Point icon. B
© Enter the coordinates: 0.56+3.5, -1.5 (Enter).

@ Note that Mastercam will perform basic math operations (+, -, *, /).
You can enter the values without any of the corresponding coordinate letters (X, Y, Z) as long as you enter
them in this order and separate them by commas.

€ Select the OK button to exit @ J

O O
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STEP 5: TRANSFORM THE GEOMETRY TO REPRESENT THE WHOLE PART
Step Preview:

Xform
@ ¥ Mirror

© [Select entities to mirror]: Click on the All button.
Hom Group
Group Manager

Enlites

Oooooooo

o
BOOO:|

¥ 7

[ o o o s

[} Piane wask in chaning.

[Cligrore gepths in chaning
—
© Select the OK button in the Select All dialog box. E e iy Mask
- e [v|[?]
o

© Click on the End Selection button.
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© Set the parameters to match the following dialog box (keep the original entities Copy, to mlrror
about the X-axis, Fit the geometry to the screen).

7
© Select the OK button to exit the Mirror window. L_ﬁ__]
I Y IJ_EI =
& Note that although a Y value (in our case 0.0) can be also added to define o Q—l )
the horizontal axis location of the plane, the first radio button enables “E|
mirror about X-axis. The tool tip within Mastercam will confirm that this
indeed is the setting for X axis. E]
Preview
Attnbutes
[ Use New Attributes
(v [ 2]

The part should look as shown in the following picture.

0 O
STEP 6: MOVE TO ORIGIN
This command allows you to quick move the part to have the origin in the same location that you will set
the part zero at the machine. In our case we will move the lower left corner to the origin.
Step Preview:
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Xform
© ol Move to Origin

© [Select the point to translate from): Select the drop-down arrow next to the AutoCursor’s override
and select from the list Intersection as shown.

SH%(E)

@ Note that the AutoCursor Override list allows you to choose only one type of Ongm o

point to detect and snap to. In our case we do not have an intersection point to A .
y . . . . £ rc een

snap to, so we will let Mastercam determine the intersection point of two 8

existing lines. . Spoit

Select 1t intersecton |

(0 O

v

L)

© Select the two lines as shown.

[Select Entity Al
——1 \O O

I
Screen ESeIect Entity B J/

o BE Clear Colors

© Use the Fit icon to fit the drawing to the screen. <@
The final geometry should look as shown.

& Note the origin is set to the lower left corner.

STEP 7: SAVE THE FILE

File
© Save As . Edt [l Analvae
© File name: “Your Name_2" l New

(# Open..,
© Select the OK button.

E'- File Merge Pattem...

@8 Edit/Open External. .

&-j Save
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TOOLPATH CREATION - SETUP 1

This part will be machined in two different setups. To accomplish that, we will create two separate
programs. To be able to post process separate operations of each setup, we will create them under
different toolpath groups with different NC names.

SUGGESTED FIXTURE FOR SETUP 1:

SETUP SHEET FOR SETUP 1:

Operation List of YOUR MNAME 2 .MCX
Proj./Fart Ho.: 0 Date 1 04/722/29
Drawing No. [ 4 Customer i CoAMCAMRANMILIANCI\YOUR NAME 1.NCI
Prog. No. 2 Frogrammer Hi
Iccl type s 2.75 Spet Drill 374 SPOTDRILL
Mmnufact.co
Chuck
Tcol Mumber ) 1 COperation time: Ok 0Om 442 Feedrate 5 2
Diameter = 0.75 REM 7 4000 Flunge feed r.: 32.5973
Corner radius : o Tip angls = 11s8 Diam. offset 1
Flute length 2 Material : ALUMINDM ... Length cffs=t : I
Commeent : Canned Cycle Spot drill all holes
Tool type H 0.5 Prill 1/2 DRILL
Manufact.code ;
Chuck =
Tool Number : 2 Cperation time: Ok Om 242 Feedrate 6.2
Diameter 5 0.5 REM : 3200 Plunge feed r.: 4.2784
Corner radius : a Tip angle H o] Diam. offsec 2
Flute length @ 2 Material : ALUMINUM ... Length offae P
Comment ¢ Canned Cycle Drill through holes
{ Post processor specific average tool change time 0.0, rapid feedrate 250.0 )
Tetal machining time: 6h im &3

Page 2-13




Mastercam ,{

Mill Level 1 TUTORIAL 2

STEP 8: SELECT THE MACHINE AND SET UP THE STOCK TO BE MACHINED _
In Mastercam, you select a Machine Definition before creating any toolpaths. The Machine Definition is
a model of your machine tool's capabilities and features and acts like a template for setting up

machining jobs. The machine definition ties together three main components: the schematic model of
your machine tool’s components, the control definition that models your control unit’s capabilities and
the post processor that will generate the required machine code (G-code).

® To display the Toolpaths Manager press Alt + O.

© Use the Fit icon to fit the drawing to the screen. @
&  For the purpose of this tutorial, we will be using the default mill machine. If the default machine is already
selected, disregard the next step.

Machine type
 Mill
© Default
P "’"‘:Wk i
© Select the plus sign in front of Properties to expand the Toolpaths Group ;; e -
Properties. z QB .

E’Select the plus J”T Jr—

= Machine Group-1
& Al Propertiss - Generic bl

| EER) Fles

© Select Tool Settings and change the parameters to match the screenshot

below.
lhactios Gros Properties
; Program & 2
Assign tool numbers sequentially allows you LT Toskath Coiguration
to overwrite the tool number from the @ Fremteol (2] Assign toc rumbers secuentaly
library with the next available tool number. f\::::: E‘::“;“:‘:’m:m’:‘
(First operation  —*tool number 1; Second | ) e e [ Seahod ey v sver s
operation =*tool number 2, etc.) > sk
Warn of duplicate tool numbers allows you / e “;u:e:ﬂsmmVM
to get a warning if you enter two tools with ‘ et i [ Gosraros heght
the same number. | i S Dreract g
Override defaults with modal values i Dm"":ﬁmf. _ e
enables the system to keep the values that A Sequence
you enter. ; ast ;,:",?
Feed Calculation set From tool uses feed ' el
rate, plunge rate, retract rate and spindle e O Ve
speed from the tool definition. B I T T | N
[ %]
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© Select Stock setup tab and define the stock by setting the stock shape (Rectangular) and entering
the stock dimensions as shown in the screenshot below. '

Stock View

) Solid

(O Cyindncal O Fie 7 T

[] Dusplay
[*] Fit screen
The Stock Origin values adjust the ) Wi frame

positioning of the stock, ensuring i O Soiid
that you have equal amount of
extra stock around the finished
part.

Display options allow you to set |
the stock as Wireframe and to fit !
the stock to the screen (Fit \ |
Screen) to better vizualize the (elect comers | [ Bounding box | [ NClements | |

Stock Ongin

stock. | Al Sufaces AiSoids | [ AlEmtes | [ Unselect Al }
v [ % ][ 2]

© Select the OK button to exit Machine Group Properties.

© Select the Isometric view from the view toolbar to see the stock. i @ @ Cﬁ@

The stock should look as shown
to the right.
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Pes
© Select the Top View from the view toolbar to see the part from the top. [ b @ @

STEP 9: SPOT DRILL THE FOUR %“ DIAMETER HOLES
Toolpath Preview:

9.1 Drill center points selection

Toolpaths
© % prill

© Select the OK button to accept the NC file name the same as the geometry name. _

© Select the four circle centers by clicking within the center of the circles as shown in the following
picture.

K3 Drill Paint Selection x|

© Select the OK button, once you select all four centers. L.L.V(.J
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9.2 Check the Toolpath Type page parameters

& In the Toolpath Type page, note that the Drill icon should be selected and in the Point/Arc geometry -you
should have 4 points as shown.

Point geometry

- | o

Arc geometry

Thioad M | “ @

9.3 Select the 3/4" Spot drill
© From the Tree view list select Tool.

; ’ Select fibrary tool...
® Click on the Select library tool button.

© Disable Filter Active if needed to see all the tools available in the current tool
. Filte...
library. —
Filter Active
tools
H Tool Name Dia Eol rad Length #Flutes Type Rad. Type

¥ x NO §36. 0. 00 20 1 TapRH None

[ IRT:¢] ND 102, 0. 00 20 1 Tap RH None

L IRE"] ND. 103 0. 00 20 1 Tap RH None

¥ s NO 122. 0.. 00 20 1 Tap RH None

L IRT'S ND 122 0. 00 20 1 TapRH None

¥ iy 17/32F.. 0. 00 10 4 Endmilll Flat None

© Select the 3/4” spot Drill ¥ e

) ¥ 13 1/420T... 0. 00 20 1 Tap RH None

from the list (# 198). ¥ oo 14287, 0. 00 0 1 Tap RH None

¥ o 5618 0. 00 20 1 TapRH None

¥ o 51624 0. 00 20 1 TapRH None

& We will use this tool to : 203 ¥8I6T. 0. 00 20 9 TapAH None

204 3/8247. 0. 0D 20 1 TapRH Nore

chamfer the holes too. ¥ x5 6. 0. 00 20 Tap AH None

¥ o6 7M620 . 0. 00 20 1 TapRH None

B 207 1/2137.. 0. 00 20 1 TapRH None

¥ 2m 1/220T. 0. 00 20 1 Tap RH None

& Select the OK button. Lﬁ{_]
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9.4 Set the parameters of the spot drilling operation

© Make the changes in the Tool parameters as shown in the following screenshot.

e Haddamet
# _ToolName Dia  Corfad  Length # :
' 125P0. 05 00 20 . 2 _C“'f”""‘“‘s'_
' Tociname: | 1/2SPOTDRILL
Tool number: ? = ‘ Length offset { Fe
| Head number: U =t D:amaletdlsel.gi
Spindle direction: CW
| b
< ] f : = S
e - i b8
Right-click for options FES - e —
Plunge rate: |1.0636 | Retract rate: | 1.069
[IForce tool change
Spot diill all holes
Fia e

@ Note that the Feed rate, Plunge rate, Retract rate and Spindle speed are roughly based on the part

material aluminium and the tool material HSS. Change them if needed.

© In the Comment field enter a comment to help identify the toolpath in the Toolpaths/Operations

Manager

9.5 Set the Cut Parameters

© Make sure that the Cycle is set to Drill /Conterbore and set the Dwell to 1 second

chamfer.

to cleanup the

Cycle

Drill/ Conterbore cycle (G81) is recommended
for drilling holes with depths of less than three
times the tool diameter.

|8, Dril/Counterbore

Dwell

Page 2-18



Mastercam. ,{

Mill Level 1 TUTORIAL 2

9.6 Set the Linking Parameters
© From the Tree view list, select Linking Parameters.
© Make sure the parameters are set as shown.

W {Clearanca.. 20 |
{=)Absolute () Incremental
[¥] Use clearance only at the

start and end of operation

]

©hbsokte O Incremental

(e 00

&y Absoute () Incremental

s

() Absolute Olncrementd
[ Subprogram
Clearance value sets the height at which the tool rapids to or from the part.

Retract value sets the height at which the tool rapids/feed-rates up to, before the next

step down.
Depth value sets the final machining depth for the drilling operation.

© Select the OK button to exit drilling parameters. @
© Presss Alt + T keys to remove the toolpath display from the screen.
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STEP 10: DRILL ALL FOUR %“ DIAMETER THROUGH HOLES
Toolpath Preview:

10.1 Drill center points selection L2 Drill Point Selection

Toolpaths
© < prill
© Select the Last button in the Drill Point Selection dialog box to select
the same center points as you did before.

€ Select the OK button to exit Drill Point Selection.

10.2 Select the % “ diameter drill and set the Tool parameters

© From the Tree view list select Tool.
® Click on the Select library tool button.
© Select the Filter button in the Tool Selection dialog box.

A Tool Selection - C:AMCAMXIVAILLATOOLSUAILL INCH. TOOLS

MILL JNCH TOOLS @

# TooNeme Da Corrad lengn #Pues Type Fad Ty o

¥ vscen, o 8o 2 2 Ce Meone

® vacen  8x: o2 23 z Ce.  MNene

W 1ocen. a5 oo 23 2 Ce . MNene

¥ veseo. 3. @t 22 2 Sp.. Hons @

W 1asr0 0= o0 20 2 Sp..  tiene

W ia2se0 a5 oo 29 2 Sp. Nene i rei

¥ usDR. o o0 13 2 Dl None 242 ¢ 338 tocis

$ w07 3. 0D 19 2 DAl Mone

9 w7, 0. 00 19 2 D tiene

‘¥ wNo.76. 0@ DO 1o 2 Dl Hone

W No.TE_ G 03 19 2 DR tene

W won. a2 0o w2 DA Meone

¥ won. o o0 w2 D Mone

W wo72. 5. 0s w2 Dd  Hane

¥ won 60 10 2 D Nene

¥ wom. 2 0o 12 D hane %
Pros 2 o0 0 2 pa e . L [v][=
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Tool Types : Tool Diameter
TTTETFTE — — —
[

I T T L T; [¥] Comer [ Ful
TOTT Y ..
T G st o
O Srom s

- = = ey
s v [ %] 2]

© Select the None button to disable any previous tool selection as shown.
© Select the Drill in the Tool Types list.

© Select the drop-down arrow in the Tool Diameter field and select Equal.
© Enter 0.5 in the Tool Diameter value box.

€ Select the OK button to exit Tool List Filter.
© Select the tool in the Tool Selection window.

a
¥ Tool Selection - C\McamX4WILLITOOLS\MILL_INCH. TOOLS
[MILL_INCH TOOLS B

# ToolMame Dia Co.tad Lengih HFltes Type Rad Type

RED S

Dl Mone

LtL 45

© Select the OK button to exit Tool Selection. E
© Change the rest of the parameters in the Tool page as shown.

L TodNeme Dia Corted Lengh &

W 1 1/2SP0.. 05 00 20 2

W 2 SR S5 5 5 e
Tool name: | 1/2 DRILL

Toober 2|

Headrumber 0

Select ibrary tool...
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© Click on the Cut parameters and make sure the drilling Cycle is set to Drill/Counterbore.

S, [l DCamiain

10.3 Set the Linking Parameters
© Change the Depth to -0.50 as shown.

) Absolte O Incremental
[¥] Use clearance only at the
start and end of operation

[ Retect. | 02 ;
& Absolute O Incremental

[Topofstock .| (00 |
@ Absolute O Incremental

[ Depth. | |05 |
@ Absote ) Incremental
[[] Subprogram

© From the Tree view list, select the plus sign in front of the Linking Parametes and [ . BT

then select Tip Comp. k @ Tip Comp
© Enable the Tip Comp to cut deeper than the final depth with the tip of the drill.

Breakthrough amount value allows you to give Bt -

an extra amount for the tool to go deeper than
the final depth to prevent any remaining
material for the cut-outs.

Tip length value is automatically calculated by
the system based on the diameter and tip angle 4
of the tool. The value is added to the final depth. /

® Select the OK button to exit 2D Toolpaths — Drill/CirclesSimple drill.
© Press Alt+T to remove the toolpath display.
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STEP 11: VERIFY THE TOOLPATH

Verify simulates the machining of a part from a stock model display. The stock dimensions are based on
the values that we specified in the Stock Setup.

© Click on Select all operations icon.

© Select the Isometric View from the view toolbar to see the stock.

© Select the Fit button. @ Toolpaths | Solids | At
© Select the Verify selected operations button. id Hhi E @tm vy 9
: S T i

[ m—

) = (o) )
Iy

Simulate tool m simulates the toolpaths, displaying the
solid tool without the holder

Display control

Update after each toolpath updates the stock after each Msachicy: i
operation. : Morestcjest 1|
Stop on collision pauses the verification when the tool > L R

touches the part with a rapid move.

[“]Update after each toolpath

Stop options
[#)5top on collision

[ Stop on tool change

[} Stop after each aperation

[Cvebose

3 < ) 5w
© Select the Configure button. —]

Operation #:

Toolpath:  Canned Cycle
Tool #:

Tool label

FAEIES
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-\?e.r.if‘.; {)ptmr;.\.-
Initial stock size source should Stock .
be set to Stock Setup to use the fi‘:“f Sbioies Minpont  Maxpont Magns:
stock information from Stock il Scan toopalhls) o | _
Setup. CFie U il —
Use True Solid allows you, after e zlos5 e " joo
verifying the part, to rotate and il stocl te5 poce Cytrderats
ifv th | | 7 Scan toolpathis) - 50
magnify the part to more closely & ek Sokip -
check features, surface finish or 3 Use last size
scallops. . 5 On =
Cutter comp in control allows e
Verify to use the information Miscelaneous aptions Too profie
fy . . [%] Use TrueSokd Oauo
regarding the tool diameter and
- [¥] Cutter comp in control ) A2 defined
to simulate the cutter D s
compensation. [T] Compare to STL fie
Change tool/color to change the “m“‘“ Tool tolerance:
indi IChange tool/coloé STL tolerance:
color of the cut stock to indicate e Bt prce
tool changes in the toolpath. [ ] Make tue thysads
[ Bes ] v || 8] 2
rd
€ Select the OK button to exit Verify Options. .
© Set the Verify speed by moving the slider bar in the speed control bar. “'”Q &

© Select the Play button to start simulation. E]
The part should appear as shown in the following picture.
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SUGGESTED FIXTURE (SETUP 2):

Part Zero

SETUP SHEET (SETUP 2)

Operation List of YOUR HAIIE 2 .LICX
Proj. Part He.: O Cate : G3/23705
Drawing Ne. : 1 Customer 1 C:\MCAMM4\MILLANCI\YOUR NRAME 1.NCI
Frog. Ho. $ 2 Erogrammer P
Tool type 2 0.375 Endmilll Flat 3/8 FLAT ENDMILL
Manufact.code :
Chuck 2
Tool Humber ¥ 3 COperation time: Oh 5= 158 Feedrate ¢ 30
Diameter 2 0.375 RPM H 8500 Flunge feed r.: 6.332
Corner radius : L) Tip angle : a Diam. offset : 3
Flute length = 0.75 Material : ALUMINUM ... Length offset : 3
Comment : Pocket Machine the open pecket.
Iool type g 0.75 Endmilll Flat 3/4 FLAT EWNIMILL
Manmufact.coda :
Chuck 3
Tool Bumber @ 4 Oparation time: 0h 2= 10s Feedrate 2 36
Diameter H 0.78 REM - 4500 Plunge feed r.: €6.4178
Corner radius : ] Tip angle L (] Dism. offset : 4
Flute length 2 terial : ALUMINUM ... Lemgth offser : 4
Comment : Concour Contour the gutside profile using ramp cutting meched.
Tool type ] 0.75 Chamfer mill 3/4 CHAMFER MILL
Manufact.cods :
Chuck 5
Iocl Number 3 5 iration vime: fh dm &3 Feedrats E.5588
Diameter : 0.75 REM : 71 Flunge feed r £.5588
Cormer radius : ] Tip angle 5 £5 Dism. cffset 5
Flute length : 3 Material : ALUMIEUM ... Length offset : 5
Comment : Contour Chamfer the top of the part.
{ Post processcr specific average tocl change time 0.0, rapid feedrate 250.0 )
Total machining time: Oh ilm 31=
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STEP 12: CREATING AND RENAMING TOOLPATH GROUPS; RENAMING THE NC
FILE

Working with toolpath groups allows you to gather operations into a single unit for an easier selection,
and to perform a function on all the operations of the group as a single unit. For example, in our case we
want to have a separate program for each toolpath group. We will need to rename the NC file of each
group with an unique name, and then, while posting the toolpaths, the system will automatically create
a different program for each NC file name.

fage & BB Machine Group-1
Step Preview: ? s il

1 - DrillfCounterbore - [WCS: TOP] - [Tplane: TOP] - Center

| ? Parameters
i i @ =1-0.5000 CENTER DRILL - 1/2 CENTERDRILL
i ol Geometry - (4
i 8% Toolpath - 'Program £ 2
| =~ 2-DrillfCounterbore - [WCS: TOP] - [Tplane: TOP] - Drif thr

% Parameters
#2-0.5000 DRILL - 1/2DREL

-l Geometry - (4) Ponis
L5 Toopath - s SETLP LT Drogram = 2

12.1 Rename the current Toolpath Group-1 and the NC file

© Double-click the Toolpath Group -1 to highlight it and rename it Setup 1.

© Right click on the toolpath group and select Edit selected operations and then, select Change NC
file name.

® Enter the new NC name: Setup 1

© Select the OK button. E

12.2 Create a new Toolpath Group v [ ®]][ 2]

© Right click on the Machine Group-1
© Select Groups from the drop down list and then select
New Toolpath group.

] - [Tplane: TOP] - Center

[ SOSSTESS——

Edit selected operatons  » | 1/2 CENTERDRILL
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© Rename it: Setup 2 -
770‘:;“?-1:.-[\:ummw= TwCs: TR
& Make sure that the red insert arrow is below the Setup 2 group; otherwise, click on W oy (oroms
it and drag it below. This ensures that the next operation will be added in the S lovanttrofrivdie:

— P ot s
proper group. S i

STEP 13: REMOVE THE INSIDE MATERIAL USING OPEN POCKET

Pocket toolpaths remove material inside an enclosed area. Open pockets are created from chains that
do not have the same start and end point. Mastercam creates an imaginary line between the start and

end points of the chain to close the geometry, allowing you to overlap the open area with a percentage
of the tool diameter.

Toolpath Preview:

13.1 Partial Chain selection
Toolpaths T chainine
© & pocket
© Enable Partial button in the chaining dialog box to be able to select the first
and the last entity of the chain.
© Select the first entity in the chain, as shown.
@ For climb milling (see page 2-28 for more details on climb milling), be sure to
chain the contour in a CCW direction. Otherwise select the Reverse button.

v

© Select the last entity as shown.

| Select the last entity here I

—
Select the first entity here

L
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© Select the OK button to exit Chaining. E@

@ Note that in the Toolpath Type page the Pocket icon is automatically selected by Mastercam and the
Chain geometry shows one (1) chain.

2D Toolpaths - Pocket

13.2 Select a 3/8" Flat endmill from the current library

® From the Tree view list, select Tool.
@ Click on the Select library tool button. G ook '

[ Filter Active
© Disable Filter Active to see all the tools available in the current tool library. M
© Scroll down and select the 0.375 diameter Endmill from the Tool Selections list.

[MILL_INCH TODLS v | B \
o # _ToolName  Dia  Corrad Length #Fiustes Type .. Rad Type : =y
‘W 229 1/2FL. 0. 00 0375 4 Endmilll Flat None |
9 0. 00 0375 4 Endmil Flat None |
: 0. 4 Endmill Flat ~ None |
| 0. o 4 Endmill Flat Nore | [ ]
1) 0. 0 4 Endmilll Flat None m
» 0. o 4 Endmill i None L1 Fie Acive
¥ 05 o 4 Endmill Flat  None 357 of 357 tools
1) 0.. 0 4 Endmilll Flat
BEE o 0o 4 Endmill Fiat

- 0 an no A Cocleeillt Clop Mruca

® Select the OK button to exit Tool Selection. E
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© Make all the necessary changes as shown below.
Toolpath Type L
5T e Tooldameter: 0375
Holdet _ ToolName Dia Corrsd Length # s == Recaloulate vakues
_ LA 125P0.. 05 00 20 2|  Cowecweks :
[ = CutParameters L 1/2DRILL 05 00 20 2y o o T
= Roughing ® 3 IBAA. 0. 00 Y Tool name: | 3/8 FLAT ENDMILL
Entry Motion e R
= Finishing | Length offset: 3
Lead In/Out e = e
Depth Cuts Headnumbet:_ _ ljnamelaoﬁseti Pt
Break Through
= Linking Parameters
Home / Ref. Points
Auc Filter / Tolerance 3 S e
Spindle diectior: | :
Planes (WCS) [ov i
$ i Feedrate: | 30.0 Spindle speed: | 8500 1
£ > O R s
P T
o b AT Right-cick for options = ME
Tool 3/8 FLAT EN e Bahact 1als: 1B y i
Toal 037 | - |
e M =Ty R e o
| FeedRate 633203 L] Force s Reyact
 Spindle Speed 1425 :
Coolant O Comrent ==
ToolLength 25 {Machine the open pocket |
. Length Dffset 3 |

@ Note that the Feed rate, Plunge rate, Retract rate and Spindle speed are roughly based on Aluminum
part material and a carbide tool. Change them if needed.

© In the Comment field enter a comment to help identify the toolpath in the Toolpaths/Operations

Manager
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13.3 Set the Cut Parameters
© Make all the necessary changes as shown below.

Toolpath Type A
v Tool : 5
Holder Machuning duection
(& Chimb ) Conventional

Pocketope  (Open _ ~|

3 Cut Parameters |

v
+ Roughing
+

Finishing R AT B
@ Depth Cuts il Tip comp Tlp - V ﬁ
@& Break Thiough
+ Linking Parameters

Auc Filter / Tolerance

Planes [WCS)

Coolant

Canned Text

Misc Values i
i >

Quick Yiew Settings
Tool  3/8FLATEN.
Tool Diameter  0.375 S S
ofted Farkis: 9 0 1250 % (046875
FeedRale 633203 yedep o i RRER
Spindle Speed 1426 7
00 !

Coolant o
Tool L 25 Stock to leave on walls

Length Dffset 3 Stack to leave on floors
Diametes Off. 3

CPlane / TP... TOP

Axis Combin..  Default (1)

[¥] Use open pocket cutting method
[[] Use Standard pocket for closed chains

U

Machining Direction set to Climb cuts in one direction with the tool rotating in the
opposite direction of the tool motion. See the graphic below.

Pocket type set to Open can be used with open and closed chains. The distance between
the start and end points of the open contour is determined and internally Mastercam
creates a line to close the chain.

Overlap sets the amount that the tool overlaps the open area.

Use open pocket cutting method forces the tool to start cutting from the open area,
avoiding plunges in the middle of the part.

Clnb miing

Tod
/ Rotation drection

Cuttirg drection
//' ra
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© From the Tree view list, select Roughing.

ToulpaihTyﬁe ' 6

+ Tool “ | ERouh _
Holder , Cutting method  Zigzag
= Cut Parameters _ =
s aughing
+ Finishing . Zigza Constant Overlap  Parallel Spiral Parallel Spiral, Morph Spiral High Speed L
# Depth Cuts Spiral Clean Come(s =
@ Bieak Thiough . % ; : e : ¥
# Linking Parametets i S e > e ;
tepover percentage | [IMinimize toal buial Tdumforremacfmngandcms(mwuhp
Aic Fiter / Tolerance Stepover distance Sowal it 16 sl 50 n ms75
Planes Mcs] : . RN S |
Codlant Foughing angle [ Display stock for constant overap spiral
Canned Text
i >
& e \.:a_lues il Trachoidal cuts:

Stepover percentage sets the distance between roughing passes in the XY axis as a percentage of
the tool diameter and will automatically update the stepover distance.

Roughing angle sets the orientation for the roughing passes when you use the One Way or
Zigzag cutting methods for pocket toolpaths.

@ Note that the Zigzag cutting method will not be used in this toolpath; instead, the open pocket cutting
method will be used as set in the Cutting Parameters page.

© From the Tree view list, select Finishing.

Tookath Type & '
« Tool ] Firish
Holdsy Ovenide Feed Speed o
ol
_ Passes Spacing Spingpasses  Culter compensation [[]Feed rate
& o Cu g*”m‘m 1 - lom f=p | computer W [I5pinde tpeed
= - [ | [ Finish outer boundary _ g SIS
v Depth Cuts [T Start finish pass at closest entity  [+] lmmmmwa!mmh
@ Break Through
| & - Linking Paramelers ["] Keep tool down [] Machine finish passes aftet roughing all pockets
Arc Filter / Tolerance
Planes [w(CS)
Coolant s :
Canned Text Z finish passes per
s munh denth eyt

The current settings in the Finish area enables one finish pass of a 0.01 amount,
performed around the pocket walls at the final depth.
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© From the Tree view list, select the Depth Cuts.
© Enable the box in front of the Depth cuts and change the parameters to divide the total depth in
increments not bigger than the tool radius as shown below.

" Tookath Type 4
* e Depth cuts
Holder
= + CutParameters i Max rough step:
# - Roughing :
® i # Finish cuts:
| @& Linking Parameters Finish step:
Arc Filter / Tolerance : 1K omws b s D cick ortke
Planes (WCS)
Coolant [JUse island depths (3)Bypocket () Bydeplh.
Canned Text s =
St = (] Tapered wall
Quick View Settings
Tool IBFLATEN. |
Tool Diameter 0,375 i

© From the Tree view list, select Break Through.
© Enable Break through and enter the amount to cut through as shown below.

Toolpath Type A
~ Tool
Holder

=« Cut Parameters - [] Break through

i o Ereak Thiough
=1 Linking Parameters

Arc Filter / Tolerance
Planes (W/CS)
Coolant

Canned Text i
Misc Values Wt

Break Through causes the tool to cut through the material. Always enter the
break through amount as a positive number. Mastercam adds the break
through amount to the final depth of the toolpath to ensure through-cutting.
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13.4 Set the Linking Parameters
© From the Tree view list, select Linking Parameters.
€ Enable Clearance and enter the Depth value as shown below.

Toolpath Type A
Teol = [ Cleatance | 120
Hokdes © Sl e R
@ Absokte Inciemental
& [JUse deaance only at the

stat and end of operation

((Rotacr | 06

@ Absokte ) Inciemental

AucFiter / Tolerance |
Planes (WCS)
Coolant el e
Canned Teu (Feotpione. ] 01
Misc Values W AL or ﬁdv
£ . Al %
Quick View Settings
Tool  3/BFLATEN. | @ 0.0
Tool Diameter 0375 o e
Comer Radus 0 @ Absolte O incremental
Feed Rate 633203
Spindle Speed 1426
Coolant o
Toollength 25 S S e
Length Olfset 3 (_Deph ] 0§
Diemeter 0. 3 -
CPlane /TP TOP > Absohste (3 Incremental
L Avas Comben,. Detault (1]

Clearance value sets the height at which the tool rapids to or from the part.

Retract value sets the height at which the tool rapids/feed-rates up to, before the next step
down. '

Feed plane value sets the height from which the tool plunge-rates into the part.

Top of stock value sets the height of the material.

Depth value sets the final machining depth for the pocket operation.

© Select the OK button to exit 2D Toolpaths - Pocket parameters. @

STEP 14: CONTOUR THE OUTSIDE PROFILE USING RAMP

Contour toolpaths remove material along a path defined by a chain of curves. Contour toolpaths only
follow a chain; they do not clean out an enclosed area.

Toolpath Preview:

Page 2-33




Mastercam ,{

Mill Level 1 , TUTORIAL 2

14.1 Chain selection

Toolpaths

CRE Contour

© Enable Partial button in the chaining dialog box to be able to select just the
outside contour.

© Select the first entity in the chain, as shown.

< Be sure to chain the contour in a CW direction. Otherwise, select the Reverse

button. @

© Select the last entity as shown.

Select the first entity j

Select the last entity j

© Select the OK button to exit Chaining. E

14.2 Set the Tool parameters and select the 3/4”Flat endmill from the library

@ Check the Toolpath Type to ensure that the Contour icon is selected as shown.

Trmm'h Type h scimet D
Toal f = R ‘

! . B g i Cham geometty
. S i
& Depth Cuts | } o @

Lead In/Out ;

Page 2-34




Mastercam, ,{

Mill Level 1 , TUTORIAL 2

© From the Tree view list, select Tool.
© Click on the Select library tool button.

I Select library tool... ‘

iter Active
© Disable Filter Active to see all the tools available in the current tool library. gl
€ Scroll down and select the %“diameter Endmill Flat from the Tool Selections list.

2~ Tool Selection - C:\McamXAAMILLATOOLSWILL _INCH.TOOLS

IMILL_INCH.TOOLS v
# ToolMame Dia Corrad Length #Flutes Type Rad Type ~
¥ o 3/32FL. 0. 00 0375 4 Endmill Flat None |
¥ o 18FLA.. 0. 00 0375 4 Endmilll Flat None
: 23 5/32FL. 0. 00 0375 4 Endmill Flat None
24 INGFL. 0. 00 04375 4 Endmill Flat None : .
¥ o 14FLA. 025 00 05 4 Endmill Flat None |
¥ S16FL. 0. 00 07 4 Endmlll Flt  None L Fiker Active
¥ o7 BFLA. 0. 00 075 4 Endmill Flat None | 357 of 357 tools
| ] 7ABFL. 0. 00 08 4 Endmilll Flat None
¥ o3 1/2FLA. 05 00 10 4 Endmilll Flat None
¥ 0 S/BFLA. 0. 00 15 4
| &

€ Select the OK button to exit Tool Selection.

€ Change the parameters to match the following screenshot.

Toolpath Type A T
- S 5 _ Toal diameter: | 0.75
Hoder ToolName Dia. Cotrad Length # g Recalculate values
1 1/25P0.. 05 00 20 2| Cometiats |
5 CutParameters 2 172DRILL 05 00 20 2
@ ET;“I E/“g‘sl 3 UBFLA. 0. 00 07 4 Tool name:
{1 n/Ju § §
; 4 34FLA. 075 00 20 4
Bieak Thiough £ T ool number: o
Multi Passes - | i
+ O Tabs i i Head number;
& Linking Parameters y
| Home / Ref. Points
Auc Filter / Tolerance
Planes (WCS)
Coolant -1 A | e =tal fe. e e S
% : i i Feedrate: 36.0
Quick View Settin - 70
st T Right-click for options " - P
Tool IMFLATEN.. | Hllrer uu
Tool Diameter 0.75 | Phunge rate: |B. 1B
szeliﬂadn.lser 0 i | |select ibrary tool... [ Fiker Active < =
FeedRale 64176 [ Farce tool change (] Rapid Retract
Spindle Speed 713 ! -
Coolant off ; Comment= = % .
ToolLength 375 i Contour the outside profile using ramp cutting method.
Length Offset 4 i
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14.3 Set the Cut Parameters
© Make all the necessary changes as shown below.

2D Toolpaths - Contour

Compensabion type
Contow type Ramp_ i
T Compensation diection
Tip comp
- Rolcuter [~
Ea around comers | None i I
Arc Fier / Toletance frd e ook b |
?m (WES) i cam o Lo Flamp motion: l‘
oolant Max depth vanance '0.005 i s
_ CarnedTen v e Sitege OOwh. Ofingh - :
i . Ramp angle \
Quick View Sellings Fr s 05 ‘.
T T e |
' Tool Diameter 0.75 | [] Dne way ramping for open contours
Cotner Radus 0 TRigh s wne a Rl dapen
FeedRate % I‘
Spindle Speed 4500 e
4 Caoknt L Stocktoleave onwals 0.0 = [ Lineatize hekues - ]
EodLsaﬁ\ ::75 i o e o
| Length Difset g Lneneaion |
Diametes Dif.. 4 : sl
CPiane / TP.. TOP
As Combmy.. Detault (1)
» = edied
& =disabled : ‘
[ ]

Compensation type set to Computer allows Mastercam to compensate the toolpath
based on the tool diameter and does not output G41/G42 in the code.

Compensation direction set to Left compensates the toolpath to the left of the chain
based on the chaining direction. See the graphic below.

Roll cutter around corners set to Sharp inserts arc moves around corners in the
toolpath. The radius of the arc moves is equal with the radius of the tool. Set to None to
not create any extra arcs.

Infinite look ahead prevents the toolpath from crossing itself (fish tail).

Contour ramp type allows you to use a continuous ramp to transition smoothly between
depth cuts, instead of individual plunge cuts.

Cutter compensation:

LEFT
O i =1 Machining

RICHT (_)

direction
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© From the Tree view list, select Lead In/Out and set the parameters as shown below.

= hTypeA Eh_,.ad,nmw
 Tool e i
v H:fde' [ Entes/exit at midpoirt in closed contours [} Gouge check Overlap jop ~ |
‘ - [MEnmy
| & v Cut Parameters Line
& Depth Cuts 0 (O Perpendicular () Tangent
@ Break Through | Lusch A0 5ﬂ7§_.“:::g
@ Multi Passes Ramp height i
& Linking Paramelers e
Arc Fiter / Tolstance | Rads 1000 %
Planes (W(CS) |
| Sweep
Canned Text - .
S e g [
Quick View Setlings ! T T doid i
"Tool  JAFLATEN.. || [JEnieronfistdepth cut ony (1 Esit on last depth cut enly
i Tool Diameter 0.75
| Come Radizs 0 DPlngedtetflstmong G []Hshac.tbeforelas!mme_w““M
| FeedRate 64176 [loveride feed rate 64176 | [ Overide feedrate  £4176
| Spinde Speed 713 N e
: Coolant Off
| Toollengh 375 [ Adiust start of contour (] Adust end of contour :
L Oifset 4 | e T T
' Diameter Off.. 4 fw___ 99 LS (»] ot Lo~ Fas
: CPlane /TP.. TOP

/T T

Lead In/Out allows you to select a combination of a Line and an Arc at the beginning
and/or end of the contour toolpath for a smooth entry/exit while cutting the part.

© From the Tree view list, select Break Through, enable the option and enter the Break through
amount as shown below.

Toolpath Type ~
~ Tod !
Holder

= + Cul Parameters [¥] Break thiough
& Depth Cuts 5
+ Lead In/Out

@ Muli Passes
& Q@ Tabs
+ Linking Parameters

Arc Filter / Tolerance

Coolant
Canned Test >
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© From the Tree view list, select Multi Passes
€ Enable Multi passes to set a rough pass and a finish pass at the final depth.

~ TookathType A
Tool
Holder Multi Passes
1 Rough
| = Cut Parameters i (T
@ Depth Cuts i Number 1
Lead In/Out - - e
Break Though | o Gl
Mudti Passes 4
% O Tabs . Finish
+ Linking Parameters : . Nisnber r”ﬂ”_
Arc Filter / Tolerance | Baei s |
pacing ‘ |
Planes (W(CS) ! e
Coolant ]
Canned Text Machine finizh passes at . A
Sl Sadl © Final depth Al depths
E“":“"“‘"S""‘gskn [ Keep tool down
ool JAFIATEN | =

Multiple cutting passes allows you to follow the contour geometry in steps in the current
cutting plane (XY).

Setting to 1 the Number of rough passes will remove the material around the outside
contour leaving the 0.05 amount untouched for the finish pass.

The finish pass will remove the 0.05 step at the final depth.

14.4 Set the Linking Parameters
© From the Tree view list, select Linking Parameters and change the parametes as shown.

Toobath Type 2 e
‘e - ]
e & Absolte () Incremental
- Cut Parameters EIU»dwmw@at!{n
@ Depth Cuts start and end of operation
- Lead In/Out
~ Break Through
< Multi Passes A R
# @ Tabs |
& Linking Parameters () Absohute ) Incremental
A Filter / Tolerance
Planes (WCS)
Coolant Feed plane. . f{1 i f
Canned Text - O Absohte (&) Incremental
€ i, e o
Tool  3MFLATEN. Top of stock... | 0.0
Tool Diameter 0.75 —~ T
Comer Radus 0 (3} Absokte ) Incremental
Feed Rate 6.4176
Spindle Speed 713
Coolant rf
ToolLength 375 e
Length Dffset 4 'ﬂ?kwm
Diameter Off... 4
CPlare /TP TOP Olbsode @ Inciemental

© Select the OK button to exit 2D Toolpaths - Contour parameters. E
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STEP 15: CHAMFER THE PROFILE USING 2D CHAMFER CONTOUR TYPE

2D Chamfer Contour toolpaths allows you to automatically cut a chamfer around a contour. Typically,

when creating a chamfer toolpath, you will set the Depth to 0.0 relative to the chained geometry, and
let Mastercam calculate the tool depth from the chamfer dimensions.

Toolpath Preview:

15.1 Chain selection

Toolpaths
© Contour
© Make sure that Chain button in the chaining dialog box is enabled to be
able to select the entire contour.
® Select the contour, as shown.

@ Be sure to chain the contour in a CW direction. Otherwise, select the Reverse

button. L.J

1
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© Select the OK button to exit Chaining. @

15.2 Select the %" Chamfer mill from the library and set the Tool page parameters
© From the Tree view list, select Tool.
© Click on Select library tool button.
© Select the Filter button.

Select library toal...

~ Tool Selection - C:\McamX4\MILLATOOLS\MILL_INCH.TOOLS

[MILL_INCH.TOOLS v
# ToolName Dia  Cor 1ad  Length HFlules Type Rad Type "
¥ 1/8CEN.. 0.. 00 20 2 Certer Dril None o -
| 1/4CEN.. 025 00 20 2 Centes Diil None
¥ 3 1/2CEN.. 05 00 20 2 Center Diill None
L 1/85P0.. 0. 00 20 2 Spot Dl None ([ e ]
¥ s 1/4SP0.. 0.5 00 20 2 Spot Diill None
¥ : 1/2SP0. 05 00 20 2 Spot Diil None L1 Fiker Activ

© Change the parameters to select only the chamfer mill with the diameter equal to 0.75 as shown.

Tool Types

TITTTY T = . .
TTTETT .. |

|
[¥]Hss [¥] Ceramic
E L& J{ Now ] ] cabice Wlimit
Dperation masking Unit masking TiCoated User Def 2
i i LA ][ tone ] [ Copiobsstupmat ]

At v ][ %] 2]

@ Click on the tool to highlight it, and then select the OK button to exit Tool Selection.

« B SR PRSI B (O, 1 =l

3M4CHA. O a0

4

© Select the OK button to accept the warning that tells you that the tool cannot be used for both
roughing and finish.

; l> Too! selected is not defined as being capable of both roughing and finish.

Lo ]
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© Set the Tool page parameters as shown.

Toolpath Type
Holder

Cut Parameters

@ Depth Cuts
Lead In/Out

& Bieak Thiough

@ Multi Passes

@ Tabs

Linking Parameters
Home / Ref. Paints

(RN

4
5

Arc Filter / Tolerance
Planes [(WCS]
Coolant
< .

Quick View Settings

Tool 3/4 CHAMFE
Tool Diameter  0.75
Comer Radius 0
Feed Rate 85568

| Spindle Speed 713

| Coolant ]
ToolLength 25
Length Offset &

Select library tool ..

- ToiNane Dia - Caed beca #!

1/25P0.. 05
1/2DRILL 05
3/8FLA. 0.
I4FLA. 078
3/4CHA.. D..

oo
ik}
0o
0o
0o

20
20
075
20
10

Tool name: | 3/4 CHAMFER M|

E IR R SN )

Spindle dwectior: r.'w o
Spinde spesd: | 3500
SFM (6871728 |

Retract rate: | 8.5568

[ Fiter Active -
[] Force tool change

 Chamfer the top of the part

15.3 Set the Cut Parameters
© From the Tree view list, select Cut Pa

rameters

€ Click on the drop down arrow in the Contour type and select 2D Chamfer.
© Set the chamfer parameters to cut a 0.05“, 45 degrees chamfer as shown.

Toolpath Type
Tool
Holder

@ Depth Cuts
Lead In/Out

& Break Thiough

< Mult Passes

@ Tabs

Linking Parameters

Are Filter / Tolerance
Planes (WCS)
Coolant

Canned Text »

>

i

Quick View Settings

. Tool 3/4 CHAMFE ..
Tool Diameter  0.75

| Comet Radius 0

. Feed Rate B.5568

. Spindle Speed 713
Coolant off

| ToollLength 25

. Length Offset 5

. Diameter Off... 5

- CPlane / TP... TOP

Coposiir (G
Campervetindhacion | [Lok 8
Tip comp 1 e _!
Roll cutter [———"

around comess | None
[¥] Infinite lock shead

Max. depth variance

Stock to leave on walls
Stock to leave on floots

Tip offset amount ensure that the tip of the tool clears the bottom of the chamfer.
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© From the Tree view list, select Break through and disable the option.
:ijdglhmph

© From the Tree view list, select Multi Passes and disable the option.
] Multi Passes

© From the Tree view list, select Linking Parameters and make the changes as shown below.

Toolpath Type A S L
Tool == Clearance.. | 120
@ Absolte > Incremental
g Cut Patameters [[1Use clearance anly at the
] O Depth Cuts start and end of operation
Lead In/Out
Break Through
Mult Passes s
# O Tabs @ [ Retact. ] 025
SRRV | inking Parsmelers (® Absolte ) Incremental
Arc Fiter / Tolerance
Planes (w(CS) :
Coolent [ Feedplane._ | 01
Canned Text o ) Absohte (%) Incremental
£ ey |
Quick View Settings i =
"Tool | 3/4CHAMFE.. Topof stock...| 0.0 |
Tool Diameter 0.75 Absoldt i
Comer Radius 0 ® £ ks

! FeedRate 8.5568
. Spindle Speed 713

| Coolant Off

. Toollength 25 ye

' Length Offset 5 i
Diameter Off... 5

B " Tom () Absolute () Incremental

Axis Combin... Default (1)

@ Note that the Depth is set to 0 relative to the top of the stock to let Mastercam to calculate the tool
depth from the chamfer dimensions.

© Select the OK button to exit 2D Toolpaths - Contour parameters.
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STEP 16: BACKPLOT THE TOOLPATHS

Backplotting shows the path the tools take to cut the part. This display lets you spot errors in the
program before you machine the part. As you backplot toolpaths, Mastercam displays the current X, Y,
and Z coordinates in the lower left corner of the screen.

re—— e
Toopaths Sokds | art
® Click on the Toolpath Group in the Toolpaths Manager to select all G BLERR P 7P
operations. Lt
= B Madwe Group-1

-gli Propertes - Generic il

=1 e - [WCS: TO?] - [Tolane:
Parameters |

—§ =1 -0.5000 CENIER DRILL - /2 CENTE,

[l seometry - {4} Pants

j £5 Toopath - 5. 1K - YOUR NAME_INC -Prc.

=i 2 - Dol Counterbore - TWCS: TOP! - TTplane:!

1 () Peremeters
‘ Select Toolpath Group 1 f Vo oomows woRu |
1 Geometry (4 Ponts |
£ Toolpath - 5. 1K - YOUR NAME_1INC -Prc.
= 3-Pocket {Open) - [WCS: TOP] - [Toiane: T,

Parameters
23 -0.3750 BNOMILLTALAT - 3AFATE

il Geooerry - (1) iz
£5 Tosioath - 33,1 - YOUR NAME_LIC -1
= B 4 Contour (Rawp) - [WCS: TOP) - [Tpiane:”

?nneegs
24 - 1.0000 ENOMILLT FLAT - 1 IHCHFL
Bl Geomens - (1) canis)
8 Todpeth - 12.30 - YOLR NAME_LNC -
=i 5 - Contour (2D chamfes - JWCE: TOP] - [Tol

" Fovameters :

ALY LR
DERY Bmglid;’tzdmnm

N Backplot

€ Select the Backplot selected operations button.

© Make sure that you have the following buttons turned on (they will
appear pushed down).

Display Tools
and Rapid moves

€ Select the Isometric View from the view toolbar to see the stock.

€ Select the Fit button. é

© You can adjust the speed of the backplot. L ———— —

© You can step through the Backplot by using the Step forward @or Step back@ buttons.
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© Select the Play button in the VCR bar.

(DD —

@ Select the OK button to exit Backplot. Lﬁi.‘

STEP 17: VERIFY THE TOOLPATH

© Select the Verify selected operations button. Toopaths | Solds [ At |

W N EQoR P 7

Q=G wval Veriy selected operations
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Stop options
[¥] Stop on colision
[ Stop ontool change
[] Stop after each operation

[ Verbose

# [l 3
'''''
© Set the Verlfv speed by mowng the slider bar in the speed control

bar.D '% =

© Select the Play button to start simulation. E] [ ¥ E I e I [ ? ]
The finished part should appear as shown in the following picture.

€ Select the OK button to exit

Verify.
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STEP 18: RENAME THE NC FILE FOR THE SETUP 2 TOOLPATH GROUP

© Right click on the Setup 2 group, select Edit selected operations and then select Change NC file
name.

© Enter the new NC name: Setup 2

© Select the OK button. L.T__]

C\McamX4\MILLANCY

! Setup 2

STEP 19: POST THE FILE

Post processing, or posting, refers to the process by which the toolpaths in the Mastercam part files are
converted to a format that can be understood by the machine tool's control such as G-codes. Generally,
every machine controller will require its own post processor, customized to produce code formatted to

meet its exact requirements. o ey ey

© Make sure that all operations are selected, otherwise, Select all operations. V{sﬁ % W
Select all operations

Toolpaths | Sglids | At
o . : | Sd
Sh:;:c: gt:re Post selected operations button from Toolpath % % ¥, ¥ E &

1% P ?

3 2 L) w & T £postselected opera

© In the Post processing window, make all the necessary changes as

shown to the right.

[ Output MCX fike descrptor
NC file enabled allows you to keep the NC file and to &) et
assign the same name as the MCX file. O Overwite FEd
Edit enabled allows you to automatically launch the () Ask NCetersion:
default editor. 2

[ Send to machine
[ MCitie
© Select the OK button to continue. @
A E3ER
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© Select the OK button to accept in the File name field the name as “Setup 1”. L_;w(f...i
© The “Setup 1” program will be displayed in Mastercam Editor as shown.

€ Select the red X box at the
upper right corner to exit the
Editor.

€ Select the OK button to start the second program “Setup 2”. II]

X v B e WG Farchuy Beoewes browct Capet Usvassacrs Tl W teb
. d@ies BAv iGN ARatle® TXep B! ¥Eaa 4%%%

B e st (e s o rransTen

© Select the red X box at the
upper right corner to exit the
Editor.

22se; * Low LT D Mebe i pito0ew e

STEP 20: SAVE THE UPDATED MCX FILE

© Select the Save icon. ﬁ =

Page 2-47




