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WIRE TRAINING TUTORIAL PROJECTS

Tutorial

Geometry Functions

| Surface and Toolpath Creation

Create Rectangle.
Create Parallel Line.
Edit Trim 3 entities.
Xform Translate/ Copy.
Edit Trim 2 entities.
Create Thread Point.
Create Cut Point.

Contour wirepath for open
contour.

#2

Create Rectangle.
Create Line Parallel.

Create Line Endpoint (polar line).

Edit Trim 3 entities.
Edit Trim 2 entities.
Create Thread Point.

Contour wirepath to cut a die
with taper angle and land.

Edit the wirepath using Change at
a point.

Create Rectangle.
Create Circle Center Point.

Create Line Endpoint (polar line).

Create Arc Tangent to 1 Entity.
Create Line Tangent at an angle.
Xform Mirror.

Create Arc Tangent to 3 Entities.
Edit Trim 3 entities.

Edit Trim Divide.

Edit Trim 2 entities.

Xform Rotate

Create Line Parallel.

Create Thread Point.

Contour wirepath to cut the inner
profile.
Contour wirepath to cut the outer
profile.

Mastercam 2018

Wire Training Tutorial




WIRE TRAINING TUTORIAL PROJECTS

Tutorial

| Geometry Functions

Surface and Toolpath Creation

Create Rectangle.

Create Line Parallel.

Create Line Endpoint (polar line).
Edit Trim 2 entities.

Mirror about X axis.

Mirror about Y axis.

Create Thread Point.

Contour wirepath to cut multiple
contours.

Contour wirepath with multiple
tabs.

#5

Change the Z depth.

Change the construction mode to
2D.

Create Circle Center Point.
Create Fillet Entities.

Create Arc Tangent through Point.
Trim Divide.

Mirror about Y axis.

Change the construction mode to
3D.

Break 2 Pieces.

Create Point Endpoints.

Create Line Endpoint

Create Rectangle

4 Axis wirepath.

#6

SO

Create Rectangle.

Create Circle Center Point.
Create Bolt Circle

Create Line Endpoint
Create Line Parallel.
Xform Rotate

Edit Trim Divide.

No core wirepath.

Wire Training Tutorial
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Function

Analyze entities
AutoSave

C-Hook or user app
Configure Mastercam
Copy to clipboard

Cut to clipboard
Delete entities
Drafting global options
Exit Mastercam

Fit geometry to screen
Gview—Back
Gview—Bottom
Gview-Front
Gview—Isometric
Gview—-Left

Previous Plane
Gview-Right
Gview-Top

Help

Hide entities

Level Manager

Main attributes, set from entity

Mastercam 2018

MASTERCAM SHORTCUTS
Keyboard Function
Shortcut
F4 Mastercam version, SIM serial number
Alt+A Motion controller rotation point
Alt+C Pan
Alt+F8 Paste from clipboard
Ctrl+C Redo an event that has been undone
Ctrl+X Repaint
F5 Rotate
Alt+D Select all
Alt+F4 Selection grid parameters
Alt+F1 Shading on/off
Alt+3 Show/hide all axes (WCS, Cplane, Tplane)
Alt+4 Show/hide coordinate axes
Alt+2 Show/hide displayed toolpaths
Alt+7 Show/hide Operations Manager panel
Alt+6 Undo the last creation or event
Alt+P Unzoom to 80% of original
Alt+5 Unzoom to previous or 50% of original
Alt+1 Zoom around target point
Alt+H Zoom with window selection
Alt+E Zoom/unzoom by 5%
Alt+Z
Alt+X

Keyboard Shortcut

Alt+V
Alt+F12
Arrow keys
Ctrl+V

Ctri+Y

F3

Alt+Arrow keys
Ctrl+A

Alt+G

Alt+S

Alt+F9

F9

Alt+T

Alt+0

Ctrl+U, Ctrl+Z
Alt+F2

F2

Ctrl+F1

F1

Page Up/Page
Down
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CUSTOMIZE MASTERCAM

Create Your Own Keyboard Shortcuts Customize the Ribbon

¢ Right mouse click in the Ribbon. + Right mouse click in the Ribbon.
+ Customize the Ribbon. + Select Customize the Ribbon.

+ Keyboard shortcuts, select Customize button. ¢ Select a Mastercam command.

* Select a Tab or create a New Tab.
* Press Add button.

+ Select the Category. Customize the right-click menu

¢ Select a command and under Press new shortcut ¢ Right mouse click in the Ribbon.
key enter the key combinations you want to assign ¢ Select Customize the Ribbon.
to it. ¢ Select Context Menu.
+ Select the Category and then the command that
you want to add.
* Right mouse click on a command in the Ribbon. ¢ Once you click on the Add button the function will
« Select Add to Quick Access Toolbar. be added to the Right mouse button menu.

Customize Quick Access Toolbar

WAYS TO GET THE MOST FROM MASTERCAM

Mastercam Training

In-House Solutions offers unsurpassed industrial training for Mastercam and Octopuz. We have training facilities
in a number of cities across Canada and some of our courses can also be offered onsite, depending on trainer
availability. Learn more at eMastercam.com/store.

Our library of Mastercam Training Solutions consists of several product lines that cater to any learning style.
Learn Mastercam at your own pace with our Training Tutorials, teach your students with the help of our
Instructor Kits, learn the theory behind Mastercam with our Handbooks, get projects a-la-carte with our Single
Projects, let our instructors show you best practices with our Video Training or go digital with our eBooks.

Mastercam Community
eMastercam is the one-stop web resource for Mastercam users. People from all over the world visit the site

whether they are teaching, learning or working with Mastercam daily. Members can post questions, comments
or share projects and success stories. Visit eMastercam.com and sign up for your free account today!

For downloaded pdf please visit

www.emastercam.com/qrc

Mastercam 2018
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GETTING STARTED

GETTING STARTED

Objectives:

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

Mmm 2018 Wire Training Tutorial Page|1
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STEP 1: STARTING MASTERCAM
For Windows 7

* Select the Start button.

+ Select All Programs and click on Mastercam 2018.

For Windows 8

¢ Select the Start button.
¢ Click on the drop down arrow to open Apps.
¢ Find and click on Mastercam 2018.

For Windows 10
* Select the Start button.

¢ Click on the drop down arrow to open Apps.
¢ Find and click on Mastercam 2018.

* To start the software, from Desktop, click on the shortcut icon as shown.

Page|2 Wire Training Tutorial
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GUI - GRAPHICAL USER INTERFACE GETTING STARTED

STEP 2: GUI - GRAPHICAL USER INTERFACE

el BT b

Toolpaths

Backstage

Toolpaths/Solids/Planes

/Levels/Recent
Functions Managers

Toolpachs | Sokh Fanes Lesels Recent Funciions

Lol

MODELFRER  DRAFTRIG

[EERRr | o 0 [PGeteieians - 7
ul 5

11 tnaonims
HidlaAlrbicls

Dngiey

Qulick Access
Toolbar

Graphics Window

Quick Mask
Buttons
Top d

Viewnzet el | -

Quick Access
Toolbar

QAT contains a fully customizable set of functions that can be quickly accessed by the
user.

Backstage (FILE)

Allows you to manage files. You can insert information about files, start a new file,
open an existing one or merge files together. You can also save, convert or print files
as well as access the help resources.

Tabs

Contain all the functionality within Mastercam.

Ribbon

Displays the commands available for a selected Tab.

Selection Bar

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

Quick Mask Buttons

Let 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.

Right Click Menu

Right click menu allows quick access to functions such as zoom, graphic views or
recent functions used. A mini toolbar will also appear that allows you to quickly
change the attributes.

Toolpaths/Solids/
Planes Manager

Lists the history of the toolpath operations and solids.

Graphics Window

Workspace area in Mastercam where the geometry is displayed.

Scale

Shows you a scale of the object on the screen.

WCS: TOP T/Cplane:

Displays the current WCS and T/Cplane information.

Mastercam 2018

TRAMOPORM,  MACHNE  VEW W mesteECam | B -
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STEP 3: NAVIGATE THROUGH MASTERCAM

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

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

¢ Left click on WIREFRAME.
¢ Left click on the Line Endpoints icon as shown in Figure: 3.1.1.

Figure: 3.1.1

FILE HOME WIREFRAKE SURFACES 50LDs MOCDEL FREF DRAFTING TRANSFORM MACHINE VIEW A

+ ., O (/DA ® L& ¢ 8P Y (HI

'-'.i ArcTangent
Palnt Bolt Ling e g Circie - 2 Spling Rertangle Create Bounding Sinouette Turm  Reller Rasterto Cumve  Cunve All Curve nmErea  Fillet Chamfer Offset Proje
Position= Cirde \Endpoints/ - Line Closest = Center Point | Circle Edge Point * | Manual= = letters FBox Baundary Profile Groove Vectar | OneEdge Edges Glicer | Extend= Entfies~ Entiies> =
Paoints Linas Hres Splinss Shapet Clipves Madify

* Once you select Line Endpoints, the Line Endpoints panel appears on the screen as shown.

Line Endpoints 1 X

® ©®

Basic
Entity ~
Type: (@ Fresform
|E Tangent

) Horizental

) Wertical
Method: ® Twe endpaints

) Midpoint

) Multi-lirie
Endpoints o

i

Bimensions o]
Length: |0.0001 bl
Angle: | 0.0000 .o
Axis Offset -~
[0.0000 =
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NAVIGATE THROUGH MASTERCAM GETTING STARTED

Sketching a line

* To sketch a line, left click on two locations on the screen.

Creating a line knowing the endpoint coordinates

+ To make a line knowing the two endpoint coordinates, select the AutoCursor Fast Point icon from the General
Selection toolbar.

g AutoCursor O,@ B - -3

+ In the coordinates field that opens in the upper left corner enter the coordinates of the first endpoint as shown.

0.1

¢ Press Enter to continue.
+ Select the AutoCursor Fast Point icon again and enter in the coordinates of the second endpoint and then press
Enter.

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

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

* To exit the current command, select the OK button or press the Esc button.

* To undo the last command, from the QAT (Quick Access Toolbar) select the Undo button. 2 The Undo
button can be used to go back to the beginning of geometry creation or to the last point of the saved file.

Mastercam also has a Redo button ¢ for your convenience.

Mmm 2018 Wire Training Tutorial Page|5
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3.2 Function Prompt

Prompts the user to execute a command.

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

NOTE: To find a command, from the HOME ribbon, select the Command Finder icon and type the function
name in the field that opens up.

For example, to find the Polygon command type "polygon" in the text field.

% Carm 5-:'--.'! Finder - g
@Iygon __)
) Polygon - :

Create a shape with the specified number of sides and radial value,

% QM PolygonalMeshes - Selecton Bar
Quick Mask Polygonal Meshes

@ QM PolygonalMeshes All - Selecton Bar
Quick Mask Polygonal Meshes All

@ QM PolygonalMeshes Only - Selecton Bar
Quick Mask Polygonal Meshes Only

From the list, select the desired command.

Page|6 Wire Training Tutorial Mastercam 2018



SET THE ATTRIBUTES GETTING STARTED

STEP 4: SET THE ATTRIBUTES

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

should set the attributes.

4.1 ‘Attributes’ Group

Point Style Displays and sets the system’s point style.

Line Style Displays and sets the system’s line style.

Line Width Displays and sets the current system’s line width.

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

Clear Color When performing a transform function (Xform), Mastercam creates a temporary

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

2D / 3D Construction
Mode

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

4.2 ‘Organize’ Group

Z Depth Sets the current construction depth. To set this, click the drop down arrow and pick
one from the most recently used list or click the Z: label and pick a point in the
graphics window to use the Z depth values based on the selected entity.

Level Sets the main level you want to work with in the graphics window. To change the

current working level. type the level number in the box.

Mmm 2018 Wire Training Tutorial Page|7
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Change the Wireframe Color

¢ Click on the drop down arrow next to the Wireframe Color field as shown.

FILE HOME WIREFRAME SURFACES S0L

Paste. @ CiELl Ry ==
At DY Copy Image i l EL RO =
Clipboard Attributes &
+ Select the desired color from the dialog box as shown.
Default Colors

NOTE: Any geometry on your screen will remain in the previous system color. This change will only affect the
geometry you create going forward.

To change the color of existing geometry, select the entities first and then click on the drop down arrow next to
the Wireframe Color and select the desired color.

The same method can be applied for any other attribute that you want to set or change.

Page|8 Wire Training Tutorial Mastercam 2018
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STEP 5: MANAGER PANELS

5.1 The Toolpaths Manager

The Toolpaths Manager displays all the operations for the current part. You can sort, edit, regenerate, verify and post

any operation as shown in Figure: 5.1.1. For more information on the Toolpaths Manager, please refer to General Notes

or click on the Help icon.

Figure: 5.1.1

Toolpaths > # X

L T {

E’i--EE Machine Group-1
fi-AlL Properties - Mill Default
22 Toolpath Group-1
:mj 1 - 2D High Spead (2D Dynamic Mill) - [WCS: Top] - [Tg

@ Farameters
.. #1-0.5000 ENDMILL1 FLAT - 1/2 FLAT ENDMILL
-l Geometry- (2) chain(s)
52 Toolpath - 300.3K- Your Name_6.NC - Program # 6
=887 2 - 20 High Spead (2D Area Mill) - [WCS: Top] - [Tplan
[ Parameters
@ #1-0.5000 ENDMILL1 FLAT - 1/2 FLAT ENDMILL
= | Geometry - (2) chain(s)
.22 Toolpath - 75.4K - Your Name_6.NC - Program # 6
— 7 3 - 2D High Speed (20 Blend Mill) - [WCS: Top] - [Tplar
f:l Parameters
.. #2 - 0.2500 ENDMILL1 FLAT - 1/4 FLAT ENDMILL
-l Geometry- (2) chain(s)
.22 Toolpath - 40.9K - Your Name_6.NC - Program # 6
~. 8% 4 - 2D High Spead (20 Dynamic Peel Mill) - [WCS: Top]
m Farameters
- #2-0.2500 ENDMILLL FLAT - 1/4 FLAT ENDMILL
-l Geometry- (2] chain(s)
.22 Toolpath - 529.3K - Your Name_6.NC - Frogram # &
—#% 5 - 2D High Spead (2D Dynamic Peel Mill) - [WCS: Top)
@ Farameters
@ #2-0.2500 ENDMILL1 FLAT - 1/4 FLAT ENDMILL
.l Geometry- (1) chain(s)

-2 Toolpath - 529.3K- Your Name_6.NC - Program # 6

Toolpaths | Scolids Planes Levels Recent Functions

Mmm 2018 Wire Training Tutorial Page|9
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¢ The Toolpaths Manager, Solids 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, Solids, Planes and Levels Manager

panels.
Toolpaths v@x

kk

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

SUOIIUNS JUBo8y S|8AST Saue|4 SpIoS suiediool

¢ To un-hide them, click on one of the managers to open it and then click again on the Auto Hide icon a shown.

Toolpaths v@x

Kk

-AlL Properties - Mill Default

@--EE Machine Group-1
[
(=-£8 Toolpath Group-1
=

s|jena seue|4 splog(syedioo]

¢ Selecting the X (Close icon) instead of the Auto Hide, you will close the manager panel. To re-open them, from
the VIEW tab, select Toolpaths, Solids, Planes or Levels as shown.

TRANSFORM MACHINE VIEW

! gTransIucenqr E-To’utp;’a‘khs: E Levels E| Groups
@ Backside [l Solids [T Muiti-Threading |[tz] Recent Functions.
[tz Pranes
[P Managers
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STEP 6: SETTING MASTERCAM TO IMPERIAL

In this step you will learn how to switch the system to imperial and how to set the imperial system as your default. You will
have to select the Backstage options and select the system configuration.

6.1 Setting Mastercam to imperial for the current session only

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

FILE

+ Configuration.

* Select the drop down arrow beside Current as shown in Figure: 6.1.1.
+ Select mcamxm.config <English> as shown.

Figure: 6.1.1

Systern Configuration X

Analyze
o Backplot
B CAD Getings
FE- Chaining
Colars
- Communicetions
Convarers
Detauli Machines
B Climansions and hotas
=5 Files
i Fost Dialog Defauls Mumber of places afer decimal for enabyze (K123 n
- Frinting
Bepons
|=-  Screen :
i Giid Satinge Anakze Meazurement Options
i Vigwahesta
Lo View Selings
Shading
- Solids Fracision for Analvze Measuremanis K123 “
Sipin Controls
feon Shert} Exf
- Tolerances
-+ Toolpath Mansger
Toolpaths
- \vire Backplab

Units dor Analyzs Measuraments | billimatars ~

= %] e Current | chusersymarnianalendshdocument. ymoarman config <Meiices <Statup>

{ i sersnangne e noehdo ment. ncenconlic <Englishs

chieersinan ana.l gncehdocy ment . CEI’I’D(I'H.CDI’II!(IC>( SR>

+ Select the OK button to exit the System Configuration dialog box. v

NOTE: If you have a drawing on the screen it may ask you to scale the current part to imperial. Choose Yes if
you wish to do this.

Mastercam 2018 Wire Training Tutorial Page|11
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6.2 Setting Mastercam to imperial as a default

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

configuration file.

FILE
+ Configuration.

+ Select Start/Exit from the configuration topics.
+ Select the drop down arrow below Configuration in the Startup settings area as shown in Figure: 6.2.1.
+ Select mcamxm.config <English> as shown.

Figure: 6.2.1

System Configuratian

=

Analyze

~ - Beckplol
it CAD Battings
[+ Chaining
Colors
Cormmunications
Converers
Ciefauli Machines
- Dimensions and Maores
G~ Files
Fost Dinlog Defauks
Frirfing
Bepors
= Soreen
1 Grid Settings

Wiswsheets
View Setings

Shading
Solids
Spin Confrols
St/ Bt
Tolarancee
Toolpat Manager
Toolpaths
Wire Backplot

Currend:

Stanup satings

Configuration

chusersimanana lendebdooy me sy moam 2078 com -~
ifi g

Atian E I

Design -

Constudlion plans
Tap -

(2o @D

Editar

MASTERCAM ~

Dafault Maztercam file name

[T

clusersimanana lendalidocu ment meamm corfig <hetics {Startips

Current configuration’ s unis

onfig ¢Englishs

oY et e landdell b T
sersimanana lendeldocumentstme meam?l BlLoonh oim carmwm.confic <Memck <Statup:
$ Ll e 1 Al N R ik S g PR R C TRt -

HOME

[l Exit

Diafault:

Lndo

[ Limitthe number of Lindo svarnts

Mumbzr of events

Motto excesed this size

a

FIRDVERLAR I =]

ME

&y

+ Select the OK button to exit the System Configuration dialog box.
* Mastercam will then prompt you to save these settings to your current configuration file, select Yes.

¥

System Configuration

Save all current settings to configuration file?
chusers\mariana.lendel\documents\my
mcam2018\config\mcamxm.config

Yes

If you choose 'No', these settings will apply for this session only.
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STEP 7: SET THE GRID

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

FILE

+ Configuration.

+ Select Screen from the configuration Topics.

* Select the plus sign (+) beside Screen as shown in Figure: 7.0.1.

Figure: 7.0.1

System Configuration X

Analyze
-~ Backplat
[{ - CAD Settings '
[ Chaining Spacing
Colors
Corrrmunications
----- Converters
Default Machines
[Ex] Cimensions and MNotes —
B Files Origin
-~ PostOialog Defaultz
Printing
..... Fleports

Scragq
o Grid Setings
TR

- Wiew Settings
Shading Snap
Solids
Spin Controls @ Heer
Start/ Exit () Ahways
Tolerances
Toolpet kManager
----- Toolpaths
Wifire Backplot

Size 1a

o
L]

= | &= Currert: c:\psers\manana.IendEi\dncument...;wcamx.cnniig <Englizhy «Startup> e w/ x

¢ In Grid Settings, change the Spacing to X =0.25 and Y = 0.25.
¢ Set the Size to 1.0.

* Choose the OK button to exit.

+ Select the Yes button to save the settings in the System Configuration.
* To see the Grid in the graphics window, from the VIEW tab, enable Show Grid as shown.

TRANSFORM MACHINE VIEW

lic ¢ Transtuceny | |[t:] Toolpaths Levels Graups k E
- @ racside [ soligs [ MuttiThreading |[t:] Recent Fundions: | s

! Show Show
i E.P.ianm' b Axes~ Gnomons~

[} Managers Display
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¢ The grid should look as shown.
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OVERVIEW OF STEPS TAKEN TO CREATE THE FINAL PART:

From Drawing to CAD Model:

¢ The student should examine the drawing on the following page to understand what part is being created in the
tutorial.

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

Create the 2D CAD Model used to generate Wirepaths from:

¢ The student will create the Top 2D geometry needed to create the wirepaths.

* Geometry creation commands such as Create Rectangle, Line Parallel, Trim, Translate, Create Thread Point, and
Create Cut Points will be used.

Create the necessary Wirepaths to machine the part:
¢ A Contour wirepath for open contour will be created to remove the material.

Backplot and Verify the file:
* The Backplot will be used to simulate a step-by-step process of the wire’s movements.
¢ The Verify will be used to watch the wire machine the part out of a solid model.

Post Process the file to generate the G-code:
* The student will post process the file to obtain an NC file containing the necessary code for the machine.

‘ . This tutorial takes approximately 45 minutes to complete.
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OVERVIEW OF STEPS TAKEN TO CREATE THE FINAL PART:

ODWOD S LSS MMM

1909 WONWATY - v

# WOINL  Fu

—~— S0 X ¢l

0

e 0520
000¢ A

|| !
— = (570 Y o /45 p——

STHONIN SNOISNAWI Ty

Page|17

Wire Training Tutorial

12018



AU NO]:{V:\E: M SETTING UP THE GRAPHIC USER INTERFACE

GEOMETRY CREATION

STEP 1: SETTING UP THE GRAPHIC USER INTERFACE

Please refer to the Getting Started section to set up the graphical user interface.

STEP 2: CREATE THE 3.625" BY 3.0" RECTANGLE

In this step you will learn how to create a rectangle given the width, the height, and the anchor location.

Step Preview:

3675

WIREFRAME
* From the Shapes group, select the Rectangle icon.
FILE HOME SURFACES SOLIDS MODEL PREP DRAFTING TRANSFORM MACHINE VIEW TOOLPATHS
.90 - : * ; - .
+ II\+/I / /" Line Parallel @ : . Arc 3 Points / A i- 1,1 Y <
e - |, Line Perpendicular ™ Arc Tangent S~ 2.5
Point Bolt Line < el . Circle 7 Grdie Fdge Pant. ™ Spline Rectangle Create Bounding Silhouette Turn  Relief Ras
Position™ Circle | Endpoints TR oBest Center Point '\ Cifcle Edge Point Manual ¥ - Letters Box  Boundary Profile Groove Ve
Points Lines Arcs Splines Shapes

Page |18 Wire Training Tutorial Mastercam 2018



CREATE THE 3.625" BY 3.0" RECTANGLE [iVayol:{V:\E:x}

¢ Enter the Width and Height and enable Anchor to center as shown.

Rectangle #ox

Points 2
10 2

Dimensions A'.
Width: 13.62500 : = I:I
Height: :_3-00000 : =

Settings -~

(| Anchor to cente

[] Create surface

* [Select position of base point]: Select the Origin as shown in Figure: 2.0.1.

Figure: 2.0.1

L Select the

¢ Select the OK button to exit the Rectangle command. @®®
¢ Press Alt+F1 to fit the rectangle to the screen.

NOTE: While creating the geometry for this tutorial, if you make a mistake, you can undo the last step by using
the Undo icon. 9 You can undo as many steps as needed. If you delete or undo a step by mistake, just use

the Redo icon. 'y To delete unwanted geometry, select the geometry first and then press Delete from the
keyboard.
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NOTE: In the next few steps, you will create the profile with 13 identical shapes. You will create one shape
first, and then, by using the Translate command with the Copy option, generate the other twelve shapes.

STEP 3: CREATE PARALLEL LINES

In this step you will create the four parallel lines that will be used to create one of the shapes.

Step Preview:

,,,,,,,,,,,

,,,,,,,,,,,

0125
1
LI -

0250 —= =—

WIREFRAME
¢ From the Lines group, select Line Parallel.

FILE HOME IREFRAME) = SURFACES SOLIDS MODEL PREP DRAFTING TRANE

+ (+) / Line Parallel @ \ Arc 3 Points 1
4

|, Line Perpendicular Arc Tangent
Point Bolt Line *ike % Circle FR o Spline Re
Position ™ Cirde’ | Endpoirits Line Closest Center Point - Cirdle Edge Point Manual ¥
Paoints Lines Arcs Splines

¢ [Select a line]: Select the lower horizontal line of the rectangle as shown in Figure: 3.0.1.

Figure: 3.0.1

Select this line
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¢ [Select the point to place a parallel line through]: Select a point above the line as shown.

Click here

* Under Offset Distance, enter 0.125 as shown. Press Enter.

Line Parallel 2 x

®

Basic

Entity ~
Method: (&) Paint €3

1) Tangent
Offset Distance 5
(0.1250 L=l |
Direction i )

(® Selected side
() Opposite side
) Both sides

+ Select OK and Create New Operation to stay in the command.

Mastercam 2018 Wire Training Tutorial Page|21



RIVREe:{V:\: 4 CREATE PARALLEL LINES

* [Select a line]: Select the left side vertical line of the rectangle as shown in Figure: 3.0.2.

Figure: 3.0.2
[ Select this line |
* [Select the point to place a parallel line through]: Select a point to the right of the selected line.
* Under Offset Distance, enter 0.25 as shown. Press Enter.
Line Parallel B X
Basic
Entity ~
Method: ®i Paint '$'
'_"Tangent
Offset Distance )
ta
Direction a0

(®) Selected side
() Opposite side
() Bioth sides

¢ Select OK and Create New to stay in the command.
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¢ [Select a line]: Select the vertical line that you just created as shown in Figure: 3.0.3.

Figure: 3.0.3
Select this line
+ [Select the point to place a parallel line through]: Select a point to the right of the selected line.
+ Under Offset Distance, enter 0.125 as shown. Press Enter.
Line Parallel 1 x
Basic
Entity ~
Method: (% Point '$
'_"Tangent
Offset Distance )
-id
Direction o

® Selected side
) Opposite side
) Both sides

* Select OK and Create New to stay in the command.
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¢ [Select a line]: Select the vertical line that you just created as shown in Figure: 3.0.4.

Figure: 3.0.4
[ Select this Iinej
+ [Select the point to place a parallel line through]: Select a point to the right of the selected line.
+ Under Offset Distance, enter 0.125 as shown. Press Enter
Line Parallel 1 ox
Basic
Entity al
Method: @ Point | €/
() Tangent
Offset Distance e
-ta
Direction A

® Selected side
_) Opposite side
) Both sides

* Select OK to exit the command. ®@ ®
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¢ The geometry should look as shown.

STEP 4: TRIM THE LINES

This step shows how to use the Trim 3 Entities and the Divide commands to clean up the shape.

Step Preview:

ffffffffffffffffff

NOTE: During the trimming process it is very important to select the entities exactly in the order and at the
locations as shown in the graphics on the following pages.

Trim 3 entities command requires a special selection. The first two entities that you select are trimmed to the
third, which acts as a trimming curve. The third entity is then trimmed to the first two.
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WIREFRAME
* From the Modify group, select the Trim Break Extend icon as shown.

FING TRANSFORM MACHINE VIEW

: N " Y =
/ D A ‘nlr'l Sf )? / & \‘\ W 7 f [y ‘ (i Close Arc
~ s /Bh Comb\'ne Views
Spline Rectangle Create Bounding Silhouette Turn  Relief Raster to Curve Curve Curve | R reaks Fillet  Chamfer Offset Project 5 A B
Manual ¥ - Letters Box  Boundary Profile Groove Vector | One Edge All Edges Slice™ | Extend™ Entities ™ Entities ™ /i Refit Spline
Splines Shapes Curves Meodify
¢ In the Trim Break Extend panel, enable Trim 3 entities as shown.
Trim Break Extend $ox

©)

Entity -
(] Break

Method: () Auto
() Tnm 1 entity

_ Trim 2 entities

(®! Trim 2 entitias

() Divide/deletz

() Trim to point

. Extend
Extension Length ”
0.1000 -3

¢ [Select the first entity to trim/extend]: Click on Entity A as shown in Figure: 4.0.1.
¢ [Select the second entity to trim/extend]: Click on Entity B as shown in the same figure.
¢ [Select the entity to trim/extend to]:Click on Entity C as shown in the same figure.

Figure: 4.0.1

Select Entity
C here

Select Entity
B here

Select Entity
A here

NOTE: Mastercam's auto-preview feature displays the result of the selected function as you move the mouse

to select the last entity. A solid line represents what will be created, while a dashed line represents what will be
removed.
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* Enable Divide/Delete as shown.

Trim Break Extend 7 x

®

Basic
Entity A
Type: @ Trim
() Break
Method: () Auto
(L) Trim 1 entity

) Trim 2 entities
() Trim 2 entities
() Trimn to point
() Extend

Extension Length

LR

10.1000 -

¢ [Select the curve to divide / delete]: Click on Entity A first at the location shown in Figure: 4.0.2.

Figure: 4.0.2

T

I:étalect Entity A herej
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¢ [Select the curve to divide/delete]: Click on Entity A as shown in Figure: 4.0.3.

Figure: 4.0.3

Select Entity B herej

Cé/\elect Entity A herej

+ [Select the curve to divide/delete]: Click on Entity B at the location as shown in Figure: 4.0.3.

* Select the OK button to exit the command. ®®®

¢ The drawing should look as shown.
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STEP 5: TRANSLATE/COPY THE SHAPE

In this step you will learn how to create the rest of the shapes using the Translate command with the copy option enabled.
The shape will be copied 12 times and translated along the X-Axis.

Step Preview:

* Select the four lines to be translatéd as shown in Figure: 5.0.1.

Figure: 5.0.1

CSeIect these Iinesj
TRANSFORM

* From the Position group, select the Translate icon.

HOME  WIREFRAME  SURFACES  SOLIDS  MODELPREP  DRAETING MACHINE  VIEW
& ] . - it w 1 J [H Geometry Nesting r F
IR (AN ¥ ot Aowl o] ) -

_ Dg Rectangular Array

Dynamic{lranslate |Rotate Project Mowve to Mirror  Roll Entity Chains e
v ! Origin Y i} Distribute

Stretch  Scale

Position Offset Layout Size
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+ Make sure that Copy is enabled in the Translate panel as shown in Figure: 5.0.2.
¢ The number of Instances should be set to 12 and the Delta X distance to 0.25 as shown in Figure: 5.0.2.

Figure: 5.0.2

Translate R X

Basic JallEL:N

Entity ~
(Method: ® Copy
) Move
2 Join
Selection =~
Reselect
Instances ~)

Number: |12

ik

Distance: (®) Between

O Total
Delta ~)
%: 02500 ; =
¥: |0.0000 v
z |0.0000 2

Vector FromTo

2

Reselect

Polar ~)
Length: |0.2500 - 2]
Angle: | 0.0000 \ gl
Direction ol

) Defined side
¢ Press Enter and the preview of the generated geometry should look as shown.
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+ Select the OK button to exit the Translate panel.

NOTE: When performing a transform operation, Mastercam creates a temporary group from the original,
highlighted in red, and a result from the transformed entities, highlighted in magenta. These two colors will
remain until you use the Clear Colors function or perform another Transform operation.

+ Right mouse click on the graphics window and select Clear Colors as shown to reset the transformed entities to
their default color.

= 5 = B8 .8
3 5 | === (=1
& WE® 2 oo =E AT -2

STEP 6: TRIM THE LINES USING TRIM 2 ENTITIES COMMAND

This step shows how to trim two intersecting entities using the Trim command. To trim both entities to their intersection,
enable Trim 2 entity or single click the first entity and double click the second.

Step Preview:

ffffffffffffffffff

WIREFRAME
* From the Modify group, select Trim Break Extend icon as shown.

“ ? 3 [ _’| ‘ (_jClose Arc »
- - CombineViews’

Trim Break  Fillet Chamfer Offset Project ?fl'R it SHlina
Extend ™ Entities ¥ Entities™ w A heitaphng

Modify
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* Enable Trim 2 entities as shown.

Trim Break Extend R %

®

Basic

Entity )
Typa: ® Trim

1) Break
Method: () Auto

() Tnm 1 entity

(®) Trim 2 entities

() Trim 3 entities

() Divide/delete

) Trim to point

() Extend
Extension Length ~
10.1000 ;o

¢ [Select the entity to trim/extend]: Click on Entity A as shown in Figure: 6.0.1.
¢ [Select the entity to trim/extend to]: Click on Entity B as shown in Figure: 6.0.1.

Figure: 6.0.1

Select
Entity A

Select Entity B

* Select the OK button to exit the command.
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¢ The drawing should look as shown.

STEP 7: CREATE THE THREAD AND THE CUT POINTS

Thread Point is the point where the machine threads the wire, usually a pre-drilled hole in the material. The wire cuts from
the thread position to the start of the chain based on the settings for Lead in and Lead out. Cut Point is the point where the
wire machine cuts the wire before moving to the next thread point. See Getting Started on how to obtain the Wire utilities
toolbar.

Step Preview:
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7.1 Create the Thread Point

WIREFRAME
* From the Points group, select Point Position as shown.

HOME WIREFRAM SURFACES SOLIDS MODEL PREP DRAFTING TRANSFORM MACHINE VIEW
L]

)~ o 3 *+ . 5 T i
@ (*) / /7 Line Parallel @ kK Arc 3 Poirts ] D A r\[x] P
=8 ¥ |, Line Perpendicular “\ Arc Tangerit = R

Paint Bolt Line . Lina €1 2 Circle i Gidia RaGa pari Spline Rectangle Create Bounding Silhouette Turn  Relief
Position ¥ Circle | Endpoints  -N& 58t Center Point ' Cirde Edge Point Manual ¥ - Letters Box  Boundary Profile Groove
Points Lines Arcs Splines Shapes

¢ Select Thread Point in the Point Position panel as shown.

Point Position B ox
® @®
Basic

() Cut point
Reselect

¢ From the AutoCursor drop down list, select Relative.

i AutoCursox",';

i3 AutoCursor
+_ Crigin

{+) Arc Center

, Endpaint

#_ Intersection

A Midpoint

# Midpaint 2 Paints
+ Point

{:} Quadrant

/2 Blong

—+ Nearest

Relative

745 Tangent

leeruendicular
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+ [Pick a known point to use as a reference]: Select the Endpoint as shown in Figure: 7.1.1.

Figure: 7.1.1

Select this Endpointj

K}

* Make sure that when selecting the endpoint, the visual cue of the cursor changes as shown. %%}
* Hover the cursor above the X axis as shown and enter -0.25 to create the thread point to the left of the
reference point.

* Press Enter three times to create the point.

¢ Select OK and Create New Operation to stay within the command. &S
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¢ The geometry should look as shown.

7.2 Create the Cut Point

¢ Select Cut Point in the Point Position panel as shown.

Point Position 1 x
Basic
Entity ~
Type: () Point
() Thread point
Reselect
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¢ From the AutoCursor drop down list, select Relative.

i A_utchursox"ﬁ

i AutoCursor
+ Crigin
{+) Arc Center
., Endlpoint
# Intersection
A Midpaint
+* Midpoint 2 Paints
+ Point
{:} Quadrant
A ANong

—+ Mearest

Relative
7+ Tangent

J:L Perpendicular

¢ [Pick a known point to use as a reference]: Select the Endpoint as shown in Figure: 7.2.1.

Figure: 7.2.1

LUy uuuyuuul.
i &

CSeIect this Endpointj
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* Hover the cursor above the X axis as shown and when the scale appears, enter 0.25 to create a cut point to the
right of the reference point and along the X axis.

Move the
cursor here.

¢ Press Enter three times to create the point.

+ Select the OK button to complete the command.
¢ The geometry should look as shown.

STEP 8: SAVE THE FILE

e A = =
* From the Quick Access Toolbar, select the Save As icon. ™ OH &'® :
¢ Save the file as "Tutorial 1_ Open Contour.mcam."
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STEP 9: SELECT THE MACHINE AND SET UP THE STOCK

In Mastercam, you select a Machine Definition before creating any toolpaths. The Machine Definition is a model of your
machine tool's capabilities, features, and it 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). For
the purpose of this tutorial, we will be using the Wire Default machine.

NOTE: If you already have a wire in the Toolpaths Manager, do not select another machine. Expand Properties
and select Files. When the Machine Group Properties dialog box appears, on the File tab select Replace
button under the Machine - Toolpath Copy section, and open the file of WIRE DEFAULT.MCAM-WMD. Once
finished, select OK to exit the dialog box. Otherwise, please follow next step.

MACHINE
* From the Machine Type group, click on the pull down arrow under Wire and select Default as shown.

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PREP

Mill  Lathe Mill-Turn| Wire |Router Design = Control Machine Material

v - - v - Definition Definition
Machine Job Setup
o Manage List..,
(3]

STEP 10: MACHINE THE OPEN PROFILE USING CONTOUR WIREPATH

Contour Wirepaths have the same general shape in both the XY plane (the lower contour) and the UV plane (the upper
contour). Contour wirepaths can taper inward or outward, and you can specify the location of the land, the point at which
the taper begins. You can further modify the shape of the contour wirepath by specifying how Mastercam handles sharp
and smooth corners. A contour wirepath can also be based on an open boundary and used for cutting off or trimming a
part.

Toolpath Preview:
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WIREPATHS
* From the Wirepaths group, select Contour.

FILE HIOME WIREFRAME SURFACES SOLIPS MODEL PREP DRAFTING TRAMSFORM
5N 4| B + = .7® B
| = = =¥ TH nesting
Stock Toolpath
Contour 4 Axis Mo Core Faint Canned i Display = Transfarm
Wirepaths Stock Utilities

¢ From the Chaining dialog box, select the Point button.
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¢ [Contour: select chain 1]: Select the thread point as shown.

Select the
Thread point

R v
* From the Chaining dialog box, select the Partial Chain button.
[W] Chaining 4
@
()Cplane @30
[0 [
] [

v
——

o llex
{pp

* [Select the first entity]: Select Entity A as shown in Figure: 10.0.1.
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Figure: 10.0.1

| erUUUUUUUUL“— S
Select Entity A herej

NOTE: The direction of the chain should be toward the right. Otherwise use the Reverse button. !
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¢ [Select the last entity]: Select Entity B as shown in Figure: 10.0.2.

Figure: 10.0.2

I 5 1O s O o i O i O i A v O e O s O e o A |
4 = Bt Bd” Lad' b Bed Ll B UE B G S

( Select Entity B )

¥ chaining ,

([E1®

+ From the Chaining dialog box, select the Point button.

() C-plane (@) 30
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¢ [Contour: select chain 3]: Select the Cut point as shown in Figure: 10.0.3.

Figure: 10.0.3

1 MM mmrmrarmm
e e o o

K
CSeIect the Cut point

+ Select the OK button to exit from the Chaining dialog box.
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10.1 Wirepath Type

+ In the Wirepath Type page, the Contour toolpath should already be selected.

n Wirepath - Contour

: . .
Misc: Waluas Chain Geometry

A Fegisters ml

== Cut Paremetfers
Lo Compansation Cartour,
-2 Stops
& Bubprograms
i@ Filter
|= Lesds
| @ TabfFinish Leads
i@ Lead Distance
L. Stari Posilian
= Taper
Camers
Ly Tapered Thread
----- Flanzs (WCS)
Canned Text
Flishinn

o Y

Ouick view Satings

“iine Dia. omz
Comp: Right
Taper i

Commeant

NOTE: Mastercam updates the pages as you modify them and then marks them, in the Tree View area, with a
green check mark. Pages that are not enabled are marked with a red circle and slash.

Misc. Values
Aux. Registers
- Cut Parameters
Compensation

Tabk/Finish Leads
& Lead Distance
& Start Position

- Taper

Corners

& Tapered Thread
- Planes (WCS)

- Canned Text

............. Elizhinm
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10.2 Set the Wire/Power parameters

The Wire/Power page allows you to choose a wire power settings library file and use its values for the wirepath operation.
You can also set the pass number to use for the first pass of the wirepath, and specify the settings for a single pass. To edit
the power settings for each pass you have to disassociate the wirepath from the power settings library by unselecting the
Associate to library check box.

* From the Tree View area, select Wire/Power.
¢ Set the parameters for Pass #1 (Roughing Pass) as shown below.

B

Calbzers' PublichDocurmentshehared Meam201 Bhwire\PawertWIRE_INCH: power o (&

[] &ssociate to fibrany Optiohz
wlire
Fower
Fill tank.

Starting Pazz #

Faszz # -
Oftset Condition code: Feed rate:

afire Diameter 0oz
Wwire Badius 0008

dine Owerburn

Apply additional offzet to:

Stock to Leave (®) Program coordinates

() Machine offzet register

Total Offzet 0.006

Pazs Comment
—

ﬂHDughing pasz )
—

Pass # is used to enter the pass number to edit the settings for a single pass in the current library.

Offset allows you to set the wire offset register number. You may need to refer to your wire machine documentation for
this information.

Condition Code is a wire machine-specific value that corresponds to a register number. Refer to your wire machine
documentation for condition codes for material and wire type and thickness.

Feed rate is available if needed by the controller. Most EDMs do not use a feed rate.

Wire diameter/radius sets the wire diameter/radius value and is automatically updated when one of the values is
entered.

Wire overburn sets the amount of material beyond the wire diameter that can be removed.

Stock to leave sets the amount of stock to leave for all passes. Stock to Leave offsets the wire in the direction specified by
the Compensation Direction. In our case is set to 0.0 because this parameter is commonly set at the controller.
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+ Select the upper arrow and change the Pass # to 2.
¢ Set the parameters for Pass #2 (Skim cut) as shown in Figure: 10.2.1.

Figure: 10.2.1

C:Altzerg PublichDocumentsishared Meam201 Bwie \PowetwIRE IMEH: power o H

[ &iszociate to library Opticns
Wwire

Starting Pass # : Fouwer

Fill tarik.

Condtion code: |4z Feed rate;

Wire Diameter 0012
Wire Radiuz 0006

wfire Overburn

Apply additional offzet bo:

Stock to Leave (®) Frogram coordinates

() Machine offsat register

Tatal Offset 0.008

Fazs Comment

—
ﬂSkim cut )

——

NOTE: If you want to save this power library for other jobs, you can select the Save icon as shown in
Figure: 10.2.2. For the purpose of this tutorial, we will not save the power library. The Power folder will
automatically be opened, and in the File name field you can enter the name of the library and then save it.

Figure: 10.2.2

Power library
C:\Uzerz\PublichDiocumentzhshared M oam201 84wiresPowerwIRE_INCH. power 75

D Azzociate o library Ophions
ire

Starting Pass # = Pt

Fill tank,
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10.3 Set the Cut Parameters

The Cut Parameters page is used to define the type and the number of cuts you will make in the wirepath, to control the
stop codes, to suppress thread or cut flags. You can also divide the cuts into separate operations.

Mastercam Wire supports three main categories of cuts: rough and skim cuts before the tab, tab cuts, and skim cuts after
the tab. The Cut Parameters page lists the programmed cuts and indicates their grouping as operations.

* From the Tree View area, select Cut Parameters.
* Change the parameters to make one rough pass and one finish pass.

Cuts before tabs Cutting rmethod
(O One Way
Additional skim cuts (befare tah): Feent s b o tab cuts
Tahs |:| Expand operation
|:|Tab Tak Width 01 |:| Suppress all wire threads
Murmber of tab cuts 1 |:| Suppress all wire cuts

kake tab cutoff mowve with skim cut Linearzation tolerance: 0.0001

All cuts together

=- Qhain 1

Automatic 1

hanual d%b

Use square paints

_ B

Start Midpaint End

Cuts after tabs

Skim cuts after tak Taogether 1

S 0 Total cuts for each chain 2

Perform rough cut is used to create a rough cut for the contour. The rough cut uses the Start Pass # from the Wire power
settings library.

Additional skim cuts (before tab) allows you to enter the number of passes before cutting the tab.

Cutting method set to Reverse is used when multiple passes are set for the toolpath. With Reverse enabled, Mastercam
reverses the direction of the previous pass at the end of the contour or at the tab.

NOTE: For this part you do not need to add a tab on the contour as the part can be clamped from the opposite
side, which is not machined in this operation.
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10.4 Set the Compensation parameters

Compensation page allows you to set the compensation method by which Mastercam Wire offsets the wire from the
wirepath. Choose to offset the wire to the right or left of the wirepath. You can eliminate arcs in the wirepath that are less
than or equal to the radius of the wire, or insert arc moves around corners in the wirepath. It also allows you to check for
and eliminate unwanted intersections in the wirepath.

¢ From the Tree View area, select Compensation.
+ Select the Cut Parameters page and change the Compensation direction to Right as shown in Figure: 10.4.1.

Figure: 10.4.1.

Campensation type Cantral P

Cormpensation direction

() Auto
(O Let
(@ Right

[v] Optimize
[] Infinite look ahead

Faoll araund cormers Sham

Compensation type sets to Control outputs control codes for compensation and does not compute the compensated
wirepath.

Compensation direction allows you to offset the wire to the right or left of the wirepath. Auto sets the compensation
direction depending on the location of the thread point inside or outside of the contour.

Optimize eliminates arcs in the wirepath that are less than or equal to the radius of the wire.

Infinite look ahead checks for wirepath self-intersections along the entire contour before creating the wirepath. If

Mastercam Wire finds a wirepath intersection, it modifies the wirepath so that it does not cut the portion of the part that
comes after the intersection.

Roll around corners inserts arc moves around corners in the wirepath. The radius of the arc moves equals the radius of
the wire. Not available with compensation type set to Control.
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10.5 Leads

Leads page allows you to set the wire motion when entering or exiting a part.

* From the Tree view area, select Leads.
* Make sure that the Lead in and Lead out are set to Line only as shown.

Leadi
Q@

O Line and arc W (

() 2lines and arc

Lead out
© Line only

() Avc anly H

O Arcand line

(O Avcand 2 lines

Set stat position to thread pDi@n

Entry/Exit

0.02

90.0
[ tax lead out; 0.a Resettaper

Trim final lead out
Fapid options

|:|Tab cuts (no dropout method) |:| Rapid from Thread point
[ ] Awto position cut point [ ] Rapid to Cut point

[ ]Rapid ta start position at end of program

Lead in sets the shape of the part entry motion. The lead in extends from the thread point to the start of contour.

Line only creates a line between the thread point and start of contour.

Line and arc adds a line and arc between the thread point and start of contour. Enter values for the Arc radius and Arc
sweep.

Two lines and arc creates two lines and one arc between the thread point and start of contour. Enter values for the Arc
radius and Arc sweep.

Lead out sets the shape of the part exit motion. Lead out extends from the end of contour to the cut point. You have the
same options as in the Lead in plus the following extra options.

Arc only in which the wire arcs off the part. Enter values for the Arc radius and Arc sweep. A lead out radius uses the
same Arc radius and Arc sweep values as the lead in.

Arc and two lines the wire arcs off the part, then creates two line moves to the cut point. Enter values for the Arc radius
and Arc sweep. A lead out radius uses the same Arc radius and Arc sweep values as the lead in.
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10.6 Taper

Taper page allows you to set the parameters to taper the contour wirepath inward or outward and to specify the location
of the land (the point at which the taper begins). You can set the Z height of the upper wire guide for rapid moves, the
location of the upper wire guide and lower wire guide, the height of the part, and the location of the XY plane as shown
in Figure: 10.6.1.

Figure: 10.6.1

Ut higghit

{top of stock)

Lard height

{start of tapar) i
Lard T

XY height

{bottom of stock)

Side view of part

¢ From the Tree view area, select Taper.
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* Make sure that the Taper is disabled and change the heights as shown in Figure: 10.6.2.

Figure: 10.6.2
\ \ / 1 \ | | Taperdirection
| Laft
r 3 :
| Fight
50 Toperall passes 1 : Feset pass number
Tap?rhe?gr‘rIS Rapid height
Chair height = \%D T
| solute ™
Boton g | |
Y i plane N .
— 028 /P Q%E-D | Ahsolute ]
' height N\ _
0.25 ) 0% Absolute S
Land height
05 S| |Absolute
' height
—. |D.D | | 0‘%0 | Absolute e
HY tim plane
|D.D | Q%D Abzolute L

Chain height options allows you to indicate where the geometry was chained (XY-Bottom or UV-Top height or,
if there is a land, at the land height-Middle).

Rapid height sets the Z depth of a rapid move. Can be higher than the UV height, UV trim, or UV extension
planes in order to clear any clamps.

UV trim plane can be used to set the location of the upper guide on the wire machine that may be required by
the control to locate the guide in relation to the part. Trim plane values are written to Gcode 1015 in the NC
file. It is usually set directly at the controller.

UV height sets the location of the XY plane that contains the geometry for the upper contour of a 4-Axis part.

Land height is available only when Land up or Land down is selected for Taper style, and sets the plane at
which the wire pivots to the taper angle.

XY height sets the location of the XY plane that contains the geometry for the lower contour of a 4-Axis part.

XY trim plane can be used to set the location of the lower guide on the wire machine that may be required by
the control to locate the guide in relation to the part. Trim plane values are written to Gcode 1015 in the NC
file. It can be set directly at the controller. When not using the XY trim plane, enter the same value as the XY

v

* Select the OK button to exit the Wirepath - Contour parameters.

¢ Select the OK button to exit the Chain Manager dialog box.
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* Right mouse click in the graphics window and select Isometric as shown.

Zoom Window
‘@ Unzoom 80%
@ Dynamic Rotation

[ Fit

4 Top wes)
&7 Front (WCs)
B Right (Wcs)

(0 lsometric (WCS)

GWiew kK
X Delete Entities

\2‘ Analyze Distance...

\? Analyze Entity Properties..,
* Press Alt + F1 to fit the drawing to the screen.

STEP 11: BACKPLOT THE WIREPATH

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 wirepaths, Mastercam displays the current X, Y, and Z coordinates in the lower left
corner of the screen.

+ Make sure that the toolpath is selected (signified by the check mark on the folder icon).
+ Select the Backplot selected operations button.

Toolpaths v Bx
na hk@uEok 7@
ﬁ ﬁw‘\.ﬁ‘_’_ ﬁ?‘: v A E % "'“ |:| n_‘v .:..l i

* Make sure that you have the following buttons turned on to see the tool and the rapid moves.

B Backplot b

7| a ]

v | ?

¢ Press Alt+F1 to fit the drawing to the screen.

¢ You can adjust the speed of the backplot. a
* You can step through the Backplot by using the Step forward @ or Step back @ buttons.

¢ Select the Play button to run Backplot. E]
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¢ The toolpath should look as shown Figure: 11.0.1.

Figure: 11.0.1

03 T e v

+ In the Backplot dialog box enable Quick verify as shown.

B Backplot e

¥

Sy E=@r
%@ H
R B
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¢ The toolpath should look as shown.

O T e

z
L
X
B0

* Select the OK button to exit Backplot.
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STEP 12: VERIFY THE WIREPATH

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

12.1 Set up the stock

* From the Toolpaths Manager, select the plus sign (+) in front of the Properties to expand the Toolpaths Group
Properties.

=-B8 Machine Group-1
-l Properties - Generic Wire EDM
22 Toolpath Group-1
B
; E Farameters
Geometry - (3) chain(s)
.28 Toolpath - 16.9K - TUTOR]

Select the plus sign
+ Select the Stock setup to set the stock size.

=-88 Machine Group-1
=1l Properties - Generic Wire EDM

| Farameters
Geometry - (3) chain(s)
Toolpath - 16.9K - TUTORL

Select the Stock
setup
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¢ Change the parameters to match Figure:12.1.1.

Figure: 12.1.1
Machine Group Properties X
Files Program Settings Stock Setup
Stock Plane
[ [ |T0p
Shape
(@ Rectangular () Solid b
() Cylindrical (OFile =
Axis
X ¥ ¥

[“]Fitscreen

(@) Wire frame

() solid

Stock Origin

In view
coordinates

0.0
00

é 0:25)

Selectcomers... Bounding box | NC| extents

| AllSurfaces | All Solids | AllEntities | Unselect All

[v %] 2

* Select the OK button to exit Machine Group Properties.
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* The stock is displayed with phantom red lines and it should look as shown.

+ Select the Verify selected operations button.

Toolpaths ¥y 3x

Figure: 12.1.2
Verdfy
@ T} Creste Bookmark 5 Toolpath  [J] Stock Wireframe' /] Machine ‘1"\
s Automatic Bookmark - Tool [] Initial Stock | [J] Gnomon *
Stop S Tool All
: T Tiear Bookmarks Companents = N__| Werkpisce Fixtures Axes ‘Ciperations €
Mode Playback. Visibility O

+ Select View tab and enable Workpiece as shown.
File Home Verify
-] G)T -
O &gz,
Toom

¥ Fit  Isometric
Window E:T Front =

30 Vew Foass

L& OH

Wiorkpiece| Tool  Multipie | Single 2 Views
Weorkpiece | View in Rows
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+ Select Verify tab and enable Color Loop as shown.

i.' Home View 6
' o 8% B i

g Collision  Material  Show Restrict- ShupResInct
Loop / Checking = Cutting~  Edges Drawing Drawing i Enable\a"ectors

Playback Display
¢ Right click in the graphic area and select the Isometric option.
+ Right click in the graphic area again and select the Fit option.
¢ Select the Play button to run Verify. € 14 < @ P M P
¢ The part should look as shown in Figure: 12.1.3.
Figure: 12.1.3

NOTE: To rotate the part, move the cursor to the center of the part and click and hold the mouse wheel and
slowly move it in one direction.

To Zoom In or Out hold down the mouse wheel and scroll up or down as needed.
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D

¢ Under the View tab, click on the Isometric icon 'sem=iic and then the Fiticon rft to see the partin the
original position if needed.

NOTE: You can also change the view or fit the part to the graphics window if you right mouse click in the
graphics window.
Zoom Window
H Fit
& Top
E]J" Front
(§ Right
L‘ff Isometric
¢ To check the part step by step, click first on the Start (Home) icon. @ AL
M 4 DM

¢ Click on the Step Forward icon to see the tool moving one step at a time.
¢ The part should look as shown after several steps.

¢ Click on the Step Forward until the toolpath is completed.
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12.2 Chip removal

+ Select the Verify Tab and select the Keep Chips icon as shown in Figure: 12.2.1.

Figure: 12.2.1

File Home ‘ﬁew -
--mi‘@@m 3% ¥ @ 'in’:;’;“;m

Color  Collision Material |~ Show Restrict Stop Restrict 34 X¥Clipping YZ Clipping ZX Ciipping | Compa Kﬁﬁﬁ e
‘Loop Checking= Cutting= Edges Drawing Drawing i Enable Vectars - Flare = Plane = Plane = ips.,
Playback Display Clipping

¢ Click on the part as shown in Figure: 12.2.2.

Figure: 12.2.2

Select the
Finished Part
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¢ The part will appear as shown in Figure: 12.2.3.

Figure: 12.2.3

. . . . -
* To exit Mastercam Simulator click on the Close icon. ®
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STEP 13: POST THE FILE TO GENERATE THE NC CODE

+ Select Post selected operations button from Toolpaths Manager.

Toolpaths v X
W hix EUB0L 7 @
A= vaoods G oY

NOTE: The active Post Processor is a generic FANUC post processor.

¢ In the Post processing window as shown in Figure: 13.0.1, if needed, make any necessary changes.

Figure: 13.0.1
Post processing X
Activepost: GelectPost
[MPARFANUE FET
[] Output Mastercam file descriptor Properias..
MNC file
() Owverwrite Edit
@ Ask MC extension:
NG
[]send to machine Comrmunications
[] MCHfile
Chvenitite Edit
Agk,
v |[ %] 7

* Select the OK button to continue.

¢ Enter Tutoriall_Open Contour in the File name field.
+ Save the NC file.

NOTE: The HLE/Demo version of Mastercam does not support post processing. G1 button does not work and
no G-code can be created in the HLE/Demo version.
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* The NC file will appear on the screen as shown in Figure: 13.0.2.

Figure: 13.0.2
e
G = | " Edor Tutarial T Open ContoutME - Mastercam 2078 Code Exgert = o =
[ T v r— ~ @
J"_'_ dfl nser mock Nymers G insert Biock Sen & sera e H d h w @ W q P H = i;.)r
=1l Remose Biocic Mumbers (B Alemove Binck Sk | serd j‘"— =
Gole e Fish Prsvicos: Mewt  Last | Mack it Prwices Net Lsst | MuiStesm  NC
T Rermove Spsces 2 Remaove Cormerts s Contguration
Editing Cormmurications s Synes Toals Unifties

Tunoiial 1 Gpen Cantoanhc *
1 %

4 N180 R-1.

i1 m50°7-1,

192k WO -—F——+

NOTE: The G-code that you have created will appear on the screen. If the code looks okay, you can shut down
the window without saving it. If you need to change the code, make sure you save it before you close the

window.
How the program is sent to the machine depends on the shop setup.

* Select the "X" box at the upper right corner to exit the Mastercam Code Expert.

STEP 14: SAVE THE UPDATED MCAM FILE
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CREATE THE GEOMETRY FOR TUTORIAL #1 EXERCISE

Use these commands to create the geometry.
¢ Rectangle. A
« Line Parallel. (L J5L 8 J T N 6
¢ Trim Entities.

¢ Translate.

¢ Point Position - Thread Point.
¢ Point Position - Cut Points.
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CREATE THE TOOLPATHS FOR TUTORIAL #1 EXERCISE

Create the Toolpaths for Tutorial #1 Exercise as per the instructions below.

Machine The First Contour using Contour Toolpath.
* In order to complete this operation follow page 39 to page 52.

Machine The Second Contour using Contour Toolpath.
¢ In order to complete this operation follow page 39 to page 52.
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Verify The Wirepath.
¢ Set the Stock according to the part.

* In order to complete this operation Verify the part and follow page 56 to page 62.
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NOTES:
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TUTORIAL #1 QUIZ

+ What command allows you to copy a shape several times along the X-Axis?

+ How can you remove the temporary group/result colors?

* What is the Tread Point?

* What is the Cut Point?

* What does Backplot do?
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OVERVIEW OF STEPS TAKEN TO CREATE THE FINAL PART:

From Drawing to CAD Model:

¢ The student should examine the drawing on the following page to understand what part is being created in the
tutorial.

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

Create the 2D CAD Model used to generate Wirepaths from:

¢ The student will create the Top 2D geometry needed to create the wirepaths.

* Geometry creation commands such as Create Rectangle, Line Parallel, Line Polar, Trim, and Create Thread Point
will be used.

Create the necessary Wirepaths to machine the part:
+ A Contour wirepath to cut a punch with taper angle and land.
+ Edit the wirepath using Change at point option.

Backplot and the file:
* The Backplot will be used to simulate a step-by-step process of the wire’s movements.
¢ The Verify will be used to watch the wire machine the part out of a solid model.

Post Process the file to generate the G-code:
¢ The student will then post process the file to obtain an NC file containing the necessary code for the machine.

‘ . This tutorial takes approximately 45 minutes to complete.
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GEOMETRY CREATION

STEP 1: SETTING UP THE GRAPHIC USER INTERFACE

Please refer to the Getting Started section to set up the graphical user interface.

STEP 2: CREATE THE TWO RECTANGLES

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

Step Preview:

' 3500 '

2000 3500
=— 2000 —=
WIREFRAME
* From the Shapes group, select the Rectangle icon.
HOME SURFACES  SOLIDS ~ MODELPREP  DRAFTING  TRANSFORM  MACHINE  VIEW  TOOLPATHS
+ T;I' /"' /" Line Parallel @ i Arc 3 Points / A ﬁ’\] r{')\ <
% e |, Line Perpendicular ™\ Arc Tangent S~ L e
Point Bolt Line < el . Circle 7 Grdie Fdge Pant. ™ Spline Rectangle Create Bounding Silhouette Turn  Relief Ras
Position™ Circle | Endpoints TR oBest Center Point '\ Cifcle Edge Point Manual ¥ - Letters Box  Boundary Profile Groove Ve

Points Lines Arcs Splines Shapes
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¢ Enter the Width and Height and enable Anchor to center as shown.

Rectangle
_
Points
ol | =
Dimensions i~
Width: |
Height: : =
Settings o
[T Create surface
* [Select position of base point]: Select the Origin as shown in Figure: 2.0.1.
Figure: 2.0.1
S Select the

+ Select OK and Create New Operation to stay within the Rectangle command. &=

Mastercam 2018 Wire Training Tutorial Page|75



VR Ee]:{)/:\: ¥ CREATE THE TWO RECTANGLES

¢ Enter the Width and Height and enable Anchor to center as shown.

Rectangle *ox
Basic

Points ~
1 2

Dimensions ~
Width:(2.00000 =
Height{/2.00000 =
Settings (A

[¥] Anchor to center

|_TCreate surface

¢ [Select position of base point]: Select the Origin as shown in Figure: 2.0.1.

QO®

+ Select the OK button to exit the Rectangle command.

NOTE: While creating the geometry for this tutorial, if you make a mistake, you can undo the last step using
the Undo icon. g You can undo as many steps as needed. If you delete or undo a step by mistake, just use

the Redo icon. . To delete unwanted geometry, select the geometry first and then press Delete from the
keyboard.
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STEP 3: CREATE PARALLEL LINES

In this step you will create parallel lines used to define the die shape.

Step Preview:

i

0500

ﬂ

0250

1 0750

! }

0500 == |
e e 0500
el 1000 =

WIREFRAME
¢ From the Lines group, select the Line Parallel icon.

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAI
.0 + /' . . - £
+ @ / /" Line Paralle| @ Arc 3 Points
+f

e | Line Perpendicular ™\ Arc Tangent
Point Bolt Line . Cirda == —
Position™ Circle | Endpoints " Line Closest ~ Center Point - Cirdle Edge Point
Points Lines Arcs

+ [Select a line]: Select the lower horizontal line of the inside rectangle as shown in Figure: 3.0.1.

Figure: 3.0.1

,,,,,,,,,, ;Select this line

¢ [Select the point to place a parallel line through]: Click somewhere above the selected line.
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¢ In the Line Parallel panel, enter the Offset Distance 0.25. Press Enter.

Line Parallel 1 x

®

Basic
Entity ~
Method: @ Point €9

() Tangent
Offset Distance %
(0.2500 ~- d
Direction ~

@) Selected side
() Opposite side
) Both sides

¢ Select OK and Create New Operation to continue with the same command. &=
¢ [Select a line]: Select the same horizontal line as shown in Figure: 3.0.2.

Figure: 3.0.2

,,,,,,,,, ;Select this line

AN

+ [Select the point to place a parallel line through]: Click somewhere above the selected line.
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¢ In the Line Parallel panel, enter the Offset Distance 0.75. Press Enter.

Line Parallel 2 x

®

Basic
Entity

Method: (@ Point |-G
) Tangent

Offset Distance

0.7500 ) *>d

Direction

@) Selected side
() Opposite side
) Both sides

+ Select OK and Create New Operation to continue with the same command. '@@ ®
¢ [Select a line]: Select the upper horizontal line of the inside rectangle as shown in Figure: 3.0.3.

Figure: 3.0.3

I:S\elect this line )

+ [Select the point to place a parallel line through]: Click somewhere below the selected line.
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¢ In the Line Parallel panel, enter the Offset Distance 0.5 (press Enter).

Line Parallel 2 x

®

Basic
Entity ~
Method: @ Point <5

() Tangent
Offset Distance o
10.5000 o o
Direction o

& Selected side
! Opposite side
(" Both sides

¢ Select OK and Create New Operation to continue with the same command. '@@ ®

¢ [Select a line]: Select the right side vertical line of the inside rectangle as shown in Figure: 3.0.4.

Figure: 3.0.4

;Select this line

fffffffff _

+ [Select the point to place a parallel line through]: Click somewhere to the left of the selected line.
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B ox

Line Parallel

®

Basic
Entity ~

Method: ® Point ||

I} Tangent
Offset Distance L
10,5000 S Sl |
Direction s

#) Selected side
() Opposite side
) Both sides

+ Select OK and Create New Operation to continue with the same command. '@@ ®
¢ [Select a line]: Select the right side vertical line of the inside rectangle as shown in Figure: 3.0.5.

Figure: 3.0.5

;Select this line

~

* [Select the point to place a parallel line through]: Click somewhere to the left of the selected line.
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¢ In the Line Parallel panel, enter the Offset Distance 1.0. Press Enter.

Line Parallel R ox

®

Basic
Entity ~

Method: (@ Point | 4|

() Tangent
Offset Distance e
1.0000 Sl |
Direction ~

# Selected side
() Opposite side
) Both sides

+ Select OK and Create New Operation to continue with the same command. '@@ @
¢ [Select a line]: Select the last line that you created as shown in Figure: 3.0.6.

Figure: 3.0.6

Select this line )

z

+ [Select the point to place a parallel line through]: Click somewhere to the left of the selected line.
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¢ In the Line Parallel panel, enter the Offset Distance 0.5.

Line Parallel

®

Basic
Entity

Method: @ Point |4
) Tangent

Offset Distance

(0.5000 el |

Direction

®) Selected side
_) Opposite side
) Both sides

* Select the OK button to exit the command.
¢ The drawing should look as shown.
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STEP 4: CREATE A POLAR LINE

Using Create Line Endpoint command, you will learn how to create a line given the start point, the length, and the angle.

Step Preview:

45007

———————

WIREFRAME
* From the Lines group, select Line Endpoints.

yﬁo

FILE HOME WIREFRAME SURFACES SOLIDS
.~

MODEL PREP DRAF
+ Y /" Line Parallel O \ Arc 3 Points
[ | Y
. |, Line Perpendicular N\ Arc Tangent
Point Bolt

Circle =

- Line Closest ™ Center Point ‘+ Circle Edge Point ~

Position ¥ Circle

Points Lines Arecs
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¢ Enter the Length 0.75 and Angle 225 as shown.

Line Endpoints 2 x

®

Basic
Entity ~
Type: (®) Freeform
IE Tangent

() Horizontal

L) Vertical
Method: (®) Two endpaints

() Midpoint

) Multi=lirie
Endpoints o
(5] 2
Bimensions Cad

Length: |0.7500 *>d
Angle: | 2250000 -

Axis Offset

10,000

* [Specify the first endpoint]: Select the Endpoint A as shown in Figure: 4.0.1.

* Select the OK button to exit the command.

Figure: 4.0.1

Mastercam 2018

Select
Endpoint A
T I
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¢ The geometry should look as shown.

STEP 5: TRIM THREE ENTITIES AND DIVIDE

Clean up the geometry using the Trim 3 entity and the Divide commands.

Step Preview:

NOTE: During the trimming process it is very important to select the entities exactly in the order and at the
locations that are shown in the graphics on the next few pages.
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WIREFRAME
* From the Modify group, select Trim Break Extend.

MING TRANSFORM MACHINE VIEW

<1 ; LN - ([ iClose Arc ™
F OAS EELY @ &# (X)) ¢ B
e Vd Comb\'ne\l"lews
Spline Rectangle Create Bounding Silhouette Turn  Relief Raster to Curve Curve Curve | ¥ re. Fillet ~ Chamfer Offset Project g Al Refit Soling +
Manual ¥ - Letters Box  Boundary Profile Groove Vector | One Edge All Edges Slice™ | Extend™ Entities ™ Entities ™ HtRelii Spling
Splines Shapes Curves Meodify

¢ In the Trim Break Extend panel, enable Trim 3 entities as shown.

Trim Break Extend B %

®

Basic
Entity 3
Type: @ Trim
() Break
Method: () Auto
) Tam 1 entity

) Trirn 2 entities

(®) Trim 2 entities

() Divide/delete

() Trim to point

() Extend
Extension Length s
10.1000 o

¢ [Select the first entity to trim/extend]: Click on Entity A as shown in Figure: 5.0.1.
+ [Select the second entity to trim/extend]: Click on Entity B as shown in Figure: 5.0.1.
+ [Select the entity to trim/extend to]: Click on Entity C as shown in Figure: 5.0.1.

Figure: 5.0.1

;Select Entity A herej

(" Select Entity C here

,,,,, T -

VAN

éelect Entity B herej
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¢ The geometry should look as shown.

* [Select the first entity to trim/extend]: Click on Entity A as shown in Figure: 5.0.2.
¢ [Select the second entity to trim/extend]: Click on Entity B as shown in Figure: 5.0.2.
¢ [Select the entity to trim/extend to]: Click on Entity C as shown in Figure: 5.0.2.

Figure: 5.0.2

(" select Entity C herQ
\

S

I
( Select Entity A heré

AN

(" Select Entity B here )

Page |88 Wire Training Tutorial Mastercam 2018



TRIM THREE ENTITIES AND DIVIDE VR Ee]:{):\E:».

¢ The geometry should look as shown.

¢ From the Trim Break Extend panel, enable Divide/Delete.

Trim Break Extend L
Basic
Entity ~
Type:  ® Trim

() Break
Method: () Auto

(L) Trim 1 entity

() Trim 2 entities

) Trim 3 entities

® Divide/delete
() Trim to point
) Extend
Extension Length o

10,1000 b

ik
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+ Select the entities at the same locations as shown in Figure: 5.0.3.

Figure: 5.0.3

Select this Entity

\\ Select the Entity here )
e

( Select the Entity here )

* Select the OK button to exit the command. ®@)®
¢ The geometry should look as shown.
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STEP 6: CREATE THE THREAD POINT

Thread Point is the point where the machine threads the wire, usually a pre-drilled hole in the material. The wire cuts
from the thread position to the start of the chain based on the settings for lead in and lead out.

Step Preview:

WIREFRAME
¢ From the Points group, select Point Position as shown.

FILE HOME WIREFRAM SURFACES SOLIDS MODEL PREP DRAFTING TRANSFORM MACHINE VIEW

.0 A . ' : e -
@ (%) / /7 Lire Parallel @ i Arc 3 Poirts ] [:] A 1|~I‘| E P
=0 + |, Line Perpendicular | Arc Tangent

Paint Bolt Line . Lina €1 2 Circle i Gidia RaGa pari Spline Rectangle Create Bounding Silhouette Turn  Relief
Position ¥ Circle | Endpoints e iosest Center Point ' Cirde Edge Point Manual ¥ - Letters Box  Boundary Profile Groove
Paints Lines Arcs Splines Shapes

¢ Select Thread Point in the Point Position panel as shown.

Point Position 7 X
Basic
Entity A~
Type: () Point
() Cut point
Reselect
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¢ From the AutoCursor drop down list, select Relative.

¢ [Pick a known point to use as a reference]: Select the Midpoint of the line as shown.

ix: AutoCursolO:‘;—.

i AutoCursor
+ Origin
{+) Arc Center
 Endpaint
# Intersection
# Midpaint
# Midpoint 2 Paints
+ Point
{:} Quadrant
4 Mang

—4 Mearest

Relative )

7+ Tangent

_k Perpendicular

41/7&1_

(select the Midpoint

R

e

+ Make sure that when selecting the Midpoint, the visual cue of the cursor changes as shown.
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¢ Press Enter three times to create the point.

+ Select the OK button to exit the command.
¢ The geometry should look as shown.

STEP 7: SAVE THE FILE

A DER-a@F :

* From the Quick Access Toolbar, select the Save As icon.
¢ Save the file as "Tutorial 2_ Blanking Die. MCAM".
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STEP 8: SELECT THE MACHINE AND SET UP THE STOCK

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 it 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). For
the purpose of this tutorial, we will be using the Wire Default machine.

NOTE: If you already have a wire in the Toolpaths Manager, do not select another machine. Expand Properties
and select Files. When the Machine Group Properties dialog box appears, on the File tab select Replace button
under the Machine - Toolpath Copy section, and open the file of WIRE DEFAULT.WMD-9. Once finished, select
OK to exit the dialog box. Otherwise, please follow next step.

MACHINE
* From the Machine Type group, click on the pull down arrow under Wire and select the Default as shown.
HOME WIREFRAME SURFACES SOLDS MODEL PREP DRAFTIMNG TRANSFORM VIEW
== vy 50 v ~ o 6 e
Lm = B IS EHE et TiEm

5 o |_§—¢|v Clear lm
Ml Lathe Mill-Turn | Wire Router Design Contral  Machine Material  Backplot Verify Simulate = Generate | Create
> 22 x % x Definition Definition
Machin Default Job Setup Simulator ] Post Setup Sheel
Manage List...

ool

STEP 9: MACHINE THE BLANKING DIE USING CONTOUR WIREPATH

Contour wirepaths have the same general shape in both the XY plane (the lower contour) and the UV plane (the upper
contour). In this case the Contour wirepath is tapered outward. You will specify the location of the land, the point at which
the taper begins.

Toolpath Preview:
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WIREPATHS
* From the Wirepaths group, select Contour.

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTING TRANSFORM

) 4| B +| & 76 EBE-

Stock Toolpath
Caontour 4 Ayis Mo Core Faint Canned ki Display = Transform

Wirepaths Stock Utilities

* From the Chaining dialog box, select the Point button.

(]

(i C-plane (@) 3D
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¢ [Contour: select chain 1]: Select the thread point as shown.

i
[ Select the Thread pointj

¢ From the Chaining dialog box, select the Chain button. Then select the Options button as shown.

m Chaining

B ®

()Cplane @30

Page |96

Wire Training Tutorial

Mastercam 2018



MACHINE THE BLANKING DIE USING CONTOUR WIREPATH [RiUEe]:{]:\ ;7]

¢ Enable Break closest entity to thread point.

] Level

Closed chains
Open chains
[]Section angle 30.0

[ Nlgnore depths (in 30 mode)
[ ] Start chain at point
[ ]Allow surtace edges in Single mode
Ereak entities in Dynamic
Break closest entity to thread pDirD
Closed chains
Ccw @ cow

Use cursar position

NOTE: Break closest entity to thread point establishes a wirepath start
point by breaking the entity closest to the thread point at a position
perpendicular to it. If a perpendicular position cannot be established,
this setting is ignored. D

() One way (@) Zigzag

Mested chains

Sorting |next closest v
[Infinite nesting in area chains
. .. . [ |Rewverse inner chains
+ Select the OK button to exit Chaining Options.
Synec mode Mane '

¢ [Contour: select chain 2]: Select the contour in the CW direction as shown in Figure: 9.0.1.

Figure: 9.0.1

CSeIect the contour herej

NOTE: The direction of the chain should be Clockwise. Otherwise select the Reverse button. 3

+ Select the OK button to exit from the Chaining dialog box.
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9.1 Wirepath Type

+ In the Wirepath Type page, the Contour toolpath should already be selected.

W Wirepath - Contour

Tab#Finish Leads
& Lead Distance:
-2 Start Pasition
- Taper

- Comers
& Tapered Thread
......... Plaries (wCS)

v

Quick Yiew Settings

Comment

“wire Dia: o2
Comp: Autg
Taper: off
= edited

2 = disabled

(V][ %] 2]

Chain Geometry

@ |k
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9.2 Set the Wire/Power parameters

The Wire/Power page allows you to choose a wire power settings library file and use its values for the wirepath operation.
You can also set the pass number to use for the first pass of the wirepath, and specify the settings for a single pass. To edit
the power settings for each pass you have to disassociate the wirepath from the power settings library by deselecting the
Associate to library check box.

¢ From the Tree View area, select Wire/Power.

NOTE: If you need to create your own wire power library, see Tutorial #1 Step 10.2 for more information. To

]
open the library saved in Tutorial #1, click on the Open icon and select the library from the Power library
list. Otherwise, use the default WIRE_INCH.power library as shown in this tutorial.

* Enable Associate to library to use the default WIRE_INCH.power library as shown in Figure: 9.2.1.
+ If an Edit Power Settings dialog box appears, select the option No.

Figure: 9.2.1

Fawer libram

|E:'\Users'\F'uinc'\DDcuments\shared kicam201 8wire PowerWWIRE_INCH power ‘ ] H

a

Aszzociate ta libram Options
Whire
Starting Pass # = Pawer

Fill tank,

Pazz # =
i T

nmaz

0005

oo

Apply additional offzet to:

Stock to Leave (®) Program coordinates

() Machine offzet register

0005
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9.3 Set the Cut Parameters

The Cut Parameters page is used to define the type and the number of cuts you will make in the wirepath, to control the
stop codes, to suppress thread or cut flags. You can also, b divide the cuts into separate operations.

Mastercam Wire supports three main categories of cuts: rough and skim cuts before the tab, tab cuts, and skim cuts after
the tab. The Cut Parameters page lists the programmed cuts and indicates their grouping as operations.

* From the Tree View area, select Cut Parameters.
+ Change the parameters to make one rough pass, one tab cut, and one finish pass as shown in Figure: 9.3.1.

Figure: 9.3.1

Cuts hefore tabs Cutting method

Perform rough cut (O One Way

Additional skim cuts (before tah):

Feset pass number on tab cuts

Tabs Expand operation

Tab Tak Width I:‘ Suppress all wire threads

[ suppress all wire cuts

Linearization tolerance: 0.0001

MNumber of tab cuts

Make tab cutoff move with skim cut

All cuts together

[=J-Chain 1
@ Autamatic Rough (with stop and tab cut)
L Shim

) Manual

Use square points
J —

Start hidpaoint End

Cuts after tahs

Skirn cuts after tab Together 1 |)
0 Total cuts for each chain 2

Perform rough cut is used to create a rough cut for the contour. The rough cut uses the Start Pass # from the Wire
power settings library.

Tab is the uncut material that secures the part to the material; can be cutoff with the skim cut pass or in a separate pass.
Skim cuts after tab allows you to enter the number of finish passes after cutting the tab.

Cutting method set to Reverse is used when multiple passes are set for the toolpath. With Reverse enabled, Mastercam
reverses the direction of the previous pass at the end of the contour or at the tab.
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9.4 Set the Compensation parameters

Compensation page allows you to set the compensation method by which Mastercam Wire offsets the wire from the
wirepath. Choose to offset the wire to the right or left of the wirepath. You can eliminate arcs in the wirepath that are less
than or equal to the radius of the wire or insert arc moves around corners in the wirepath. It also allows you to check for
and eliminate unwanted intersections in the wirepath.

¢ From the Tree View area, select Compensation.
¢ Leave the Compensation direction set to Auto as shown in Figure: 9.4.1.

Figure: 9.4.1

Compensation type Caontrol ~

Compensation direction
() Left
O Right

[v] Optimize
[ Infinite ook shead

Sharp

Compensation type sets to Control outputs control codes for compensation and does not compute the compensated
wirepath.

Compensation direction allows you to offset the wire to the right or left of the wirepath. Auto sets the compensation
direction depending on the location of the thread point inside or outside of the contour.

Optimize eliminates arcs in the wirepath that are less than or equal to the radius of the wire.

Infinite look ahead checks for wirepath self-intersections along the entire contour before creating the wirepath. If
Mastercam Wire finds a wirepath intersection, it modifies the wirepath so that it does not cut the portion of the part that
comes after the intersection.

Roll around corners inserts arc moves around corners in the wirepath. The radius of the arc moves equals the radius of
the wire. Not available with compensation type set to Control.
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9.5 Stops

Stops page allows you to create optional stops (M01) or program stops (MQ0O0) in a wirepath. For contour wirepaths, you
have the options to apply the stops before and/or after tabs.

* From the Tree View area, select Stops.

* Make sure that the parameters are set to generate the stop (M00) before and after the Tab as shown in
Figure: 9.5.1.

Figure: 9.5.1

[] Generate stop

() Far each tab

(@) Forfirsttab in operation

Cutput stop code

(O As glue stop []Before Tah
|:| Distance before end of tab 0.0
[] after tab

[=-Chain 1

Total cuts for each chain 2

For first tab in operation outputs a stop code before the tab cut for the first tab cut on Chain 1 of the operation.
Subsequent tab cuts throughout the operation do not include stop codes.

As stop outputs a program stop code (MO00). Pauses the wire machine until the operator restarts it.

Before Tab and After Tab places the glue stop or the program stop (whichever stop code you select) either before or
after the selected tab.
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9.6 Leads

Leads page allows you to set the wire motion when entering or exiting a part.

* From the Tree View area, select Leads.
* Make sure that the Lead in and Lead out are set to Line only as shown in Figure: 9.6.1.

Figure: 9.6.1

Leadin

N(

(C)Line and arc

(2lines and arc

Lead out
() Arc only H

() Arc and line

(O Arcand 2 lines

Entry/Exit
0.0z
30.0
[Itex lead out: 0.0 Fesettaper
Trim final lead out
Rapid options
[JTak cuts (no dropout method) [ ]Rapid from Thread paint
Auto position cut point D Rapid to Cut point
Set start position to thread point [ ]Rapid to start position at end of program

Lead in sets the shape of the part entry motion. The lead in extends from the thread point to the start of contour.
Line only creates a line between the thread point and start of contour.

Lead out sets the shape of the part exit motion. Lead out extends from the end of contour to the cut point. You have
the same options as in the Lead in plus the following extra options.

Tab cuts (No dropout method) eliminates slugs or slivers of material that result from the tab cut.

Set start position to thread point moves the job start point to the thread point of the first contour in the operation.
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9.7 Taper

Taper page allows you to set the parameters to taper the contour wirepath inward or outward and to specify the location
of the land (the point at which the taper begins). You can set the Z height of the upper wire guide for rapid moves, the
location of the upper wire guide and lower wire guide, the height of the part, and the location of the XY plane as shown in
Figure: 9.7.1.

Figure: 9.7.1

Ut higghit

{top of stock)

Larnd height

{start of tapar) i
Lard T

XY height

{bottom of stock)

Side view of part

¢ From the Tree View area, select Taper.
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* Make sure that the Taper is enabled and change the heights as shown in Figure: 9.7.2.

Figure: 9.7.2
\ \ / " \ @ T aper direction
o (@) Left
O O O \+ (") Right
[ritial Taper Fazz zettings FPazz number
fl:ancel taper after pag :
T aper heights T
Chair height /g—ag'd height 1‘|~| =
- : | Ahzalite o
| Bottom L | =
1% trim plane
/7 |'|.5 | ;(@) Abzolute W
I height
[15 |95 absalut v
/ Land height -
/ \22 ,Jv‘ | Absalute v
o' height
_— 0o | @] | Absohuts v
= timeplane =
oo | 4| | Absoluts v

Chain height options allows you to indicate where the geometry was chained (XY-Bottom or UV-Top height or, if there is
a land, at the land height-Middle).

Rapid height sets the Z depth of a rapid move. Can be higher than the UV height, UV trim, or UV extension planes in
order to clear any clamps.

UV trim plane can be used to set the location of the upper guide on the wire machine that may be required by the control
to locate the guide in relation to the part. Trim plane values are written to G code 1015 in the NC file. It is usually set
directly at the controller.

UV height sets the location of the XY plane that contains the geometry for the upper contour of a 4-Axis part.

Land height is available only when Land up or Land down is selected for Taper style, and sets the plane at which the wire
pivots to the taper angle.

XY height sets the location of the XY plane that contains the geometry for the lower contour of a 4-Axis part.

XY trim plane can be used to set the location of the lower guide on the wire machine that may be required by the control
to locate the guide in relation to the part. Trim plane values are written to Gcode 1015 in the NC file. It can be set directly
at the controller. When not using the XY trim plane, enter the same value as the XY height.
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9.8 Corners

Corners page allows you to control how the wire cuts the corners in the offset contour (the contour that creates the taper).
You have a choice between the following combinations: Conical, Sharp, Constant, Other, Fixed, and Fish Tail.

* From the Tree View area, select Corners.

* Make sure that the Corner type and radius and the Arc type and radius are set to Sharp to maintain the sharp
edges from the original contour as shown in Figure: 9.8.1.

Figure: 9.8.1

Comer type and radius

(ow

Sharp
GCW Sharp \/>
Arctype and radius
(CW Sharp \)
GC\N Sharp

4

44

0o

0.0

0.0

0.0

O

—*
|+
.T..

COw

Corner type and radius set to Sharp creates an angled move around the corner of the part.

Conical creates a cone-shaped move around the corner of the part. Conical results in a move that is bigger in the contour

than in the geometry.

Constant keeps the corner or arc in the contour the same size as the corner or arc in the geometry.

Other allows you to specify a radius for a custom corner defined in the post processor.

Fixed applies the same radius to all corners. Fixed corners must be supported by the post processor for this selection to

appear.

FishTail causes the wire to move slightly off the part, swing around in a loop, and then reenter the part. Fishtail corners

create very sharp corners.
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+ Select the OK button to exit the Wirepath - Contour parameters.

i Chain Manager s
Chain Paint 1 [%
Chain 2 i

b
|
5
[
| w
Chaining tolerance: f.o0oi
v || 2

+ Select the OK button to exit the Chain Manager dialog box.

STEP 10: BACKPLOT THE WIRE CONTOUR WIREPATH

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 wirepaths, Mastercam displays the current X, Y, and Z coordinates in the lower left

corner of the screen.

* Make sure that the toolpath is selected (signified by the green check mark on the folder icon).
+ Select the Backplot selected operations button.

Toolpaths > B ox
W hix(@ERSEoR | 7 @
BXR | YaL$ e a%

* Make sure that you have the following buttons turned on to see the tool and the rapid moves.

B ' Backplot X

¥

BO"@<al
zalzll- =)
J - 7 :
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+ Right mouse click in the graphics window and select Isometric as shown.

* Press Alt+F1 to fit the drawing to the screen.

¢ You can adjust the speed of the backplot. h

Zogam Window
,E) Unzoom 80%
,@ Dynamic Rotation
& Fit

o7 Top (WCS)

&7 Front pwcs)

G@  Right (Wcs)

(7] lsometric WCS)

GVisw L
X Delete Entities

\2 Analyze Distance...
'\? Analyze Entity Properties,.,

* You can step through the Backplot by using the Step forward @ or Step back @ buttons.

+ Select the Play button to run Backplot. E]

¢ The toolpath should look as shown.
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NOTE: The dots along the contour show where the machine stops are located.

The wire starts at the thread point, leads in along a line, and makes the roughing pass in the CW direction. It
stops (MO00) before the tab (0.1" from the starting location), allowing the operator to hold the part with a
magnet. Once the operator starts the program again, the wire cuts the tab and retracts back to the thread
point locations. Once the slug is removed, the operator can restart the program and make a skim cut.

You need to add another stop (MO0O) just after the tab is cut and slug is removed.

+ In the Backplot dialog box enable Quick as shown.

B Backplot *
b 4

S v =@

-S|
v ?

* The toolpath should look as shown.
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* To see if the wire is compensated on the proper side, in the Backplot dialog box, click on the Options icon as
shown.

¥
ENUEER)

/%)@
v | ?

+ In the Backplot Options dialog box, enable Show wire comp vectors as shown.

Backplot Options H
General Setings Appearance
Siep mode Wiire
Fastsieps/sec: 10 | Colar |15 | B
(@ Endpoints
WWira Guide
(O Interpalats
. () Fl=in (@ Color 12 - "]
Slep incrament 00s
(@) Shaded (O Material Emerald
Cleanup screen on
[1Each pass HpEclly =
[]Each operation Arthve IE'
) Color Loop
RBCIRNON (@ By poss () By operation
Diisplay U motion
Display#r-UY cannectors i Motion
Fapid (14 | L= oW drcieed |17 | =
Lineerfaad | =] SO decfoad |11 | -]
IV Mation
oW dvcfeed (13 - =
Lnesrfeed |13 - =] CCiw Arcfeed |13 - =]

[ ] Fit*wirapath

(/] Shaow wire comp veactons Offset path Comp Veciors
[~] Birmul sta Wire Compansation a5 - |25 ]_
Calar B Colar | i~}

* Select the OK button to exit Backplot.
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* Right mouse click in the graphics window and select the Top view as shown.

Zoom Window
£ Unzoom 80%
2 Dynamic Rotation
| Fit
;
& Front (WCS)
& Right (WCS)
67 Isometric (WCS)
GView 4

/" Delete Entities
|2 Analyze Distance...

2 Analyze Entity Properties...

* Run the wirepath again and you should see the vectors as shown.
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STEP 11: VERIFY THE WIREPATH

Verify simulates the machining of a part from a solid stock model display. The stock dimensions are based on the values
that you can specify in the Stock Setup.

11.1 Set up the stock

* From the Toolpaths Manager, select the plus sign (+) in front of the Properties to expand the Toolpaths Group
Properties.

!EI--E Machine Group-1
[lll Properties - Generic Wire EDM

Select the
plus sign

+ Select the Stock setup to set the stock size.

!3--%5 Machine Group-1

=1L Properties - Generic Wire EDM

\ Frogram Settings

[
[
=
o
=
: E‘-’

Select the Stock
setup
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¢ Change the parameters to match the Figure: 11.1.1.

Figure: 11.1.1
Machine Group Properties X
Files Program Settings Stock Setup
Stock Plane
@ | [
Shape
(@ Rectangular () Solid B
O Cylindrical CO)File =
Axis
X b Z

Display

[“|Fitscreen
@ Wire frame,

(solid

Stock Origin

In view
coordinates

% |00

>

Selectcomers... Bounding box | NCI extents

All Surfaces | All Solids | AllEntities | Unselect All

oas) |

v | %

* Select the OK button to exit Machine Group Properties.

Mastercam 2018 Wire Training Tutorial Page|113



VR ]:{V:\:? VERIFY THE WIREPATH

+ Right mouse click in the graphics window and select Isometric as shown.

Zoom Window
'G) Unzoom 30%
@ Dynamic Rotation
& Fit

47 Top (WCs)

&1 Front pwcs)

f§ Right Wcs)

IE lsametric (WCS) )

GWigw L

X, Delete Entities

%7 Analyze Distance...
\:‘-’ Analyze Entity Properties,..

* Press Alt+F1 to fit the drawing to the screen.
¢ The stock is displayed with phantom red lines and it should look as shown.
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11.2 Verify the wirepaths

+ Select the Verify selected operations button.

Toolpaths
By Xy | Tp Tx

Figure: 11.2.1
Verfy
P Creste Bookmark 5 Toolpath [/ Stock Wireframe [J] Machine 1:3
s Autoratic Bookmark - Tool [] Initial Stock |[J] Gnomion *
Stop = Toal All
: Conditions = Zear Bookmarks Components~ N_| Workpiece Fixtures Axes ‘Operations €
Mode Playback: Wisibility OF

+ Select View tab and enable Workpiece as shown.

File Home Werify
(0] S s
iz &g Right

Fit  lsometric .

Window & Front -
3D View Focus

AL g =

Wiorkpiece| Tool  Multipie | Single 2 Views
/ Weorkpiece | View in Rows

+ Select Verify tab and enable Color Loop as shown.

Home View  {
A e “Z, Poin
1o 3% 4 o

C Colfision  Material | Show Restrict. Stop Restrict T
Loopf Checking= Cutting = Edges Drawing Drawing Y EnableVectors

Playback Display

¢ Right click and select the Isometric option.
¢ Right click and select the Fit option.

¢ Select the Play button to run Verify. I4< ® Pr Ml PH
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¢ The part should look as shown in Figure: 11.2.2.

Figure: 11.2.2

NOTE: To rotate the part, move the cursor to the center of the part, then click and hold the mouse wheel and
slowly move it in one direction.

To Zoom In or Out, hold down the mouse wheel and scroll up or down as needed.

D

* Under the View tab, click on the Isometric icon 'semetric gnd then the Fit icon Fit

to see the part in the
original position if needed.

M 44 [
* To check the part step by step, click first on the Start (Home) icon. @ >

M4 M 44 M
¢ Click on the Step Forward icon to see the tool moving one step at a time. ’®
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¢ The part should look as shown after several steps.

¢ Click on the Step Forward until the toolpath is completed.
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11.3 Chip removal

+ Select the Verify Tab and select the Keep Chips icon as shown in Figure: 11.3.1.

Figure: 11.3.1
File Home View

Emm ’q 1‘ ‘ @ : :-:;Poims a ‘i’ ﬁ .

Color | Collision Materiat | Show  Restrict Stop Resf.nct
‘toop  Checking= Cutting =  Edges Drawing

 poirits

3/4 Xy Clipping YZ Clipping - ZX Ciipping | -
Dm'wmg E Enzble Vectors - i ate b

Flane = Plane = Plame = . Ciear All
Playback Display Clipping
¢ Click on the part as shown in Figure: 11.3.2.
Figure: 11.3.2
Select the

finished part
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¢ The part will appear as shown in Figure: 11.3.3.

Figure: 11.3.3

. . . . -
* To exit Mastercam Simulator click on the Close icon. ®
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STEP 12: POST THE FILE TO GENERATE THE NC CODE

+ Select Post selected operations button from Toolpaths Manager.

Toolpaths

- 0 %
Mm% hix EREEL 7 @
BER vaCLSs G o
NOTE: The active Post Processor is a generic FANUC post processor.
¢ In the Post processing window, as shown in Figure: 12.0.1, if needed, make any necessary changes.
Figure: 12.0.1
Post processing x
SelectPost
5T
[T Output Mastercam file descriptor Praperies...
NC file
() Overwtite Edit
@ Ask MC extension:
NC
[]send to machine Comrunications
[] Metfile
Cheerwrite Edit
Ask
v || % | 2

* Select the OK button to continue.

* Save the NC file.
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¢ The NC file will appear on the screen as shown in Figure: 12.0.2.

Figure: 12.0.2

—_——

J-=2 H - Editor Tuttrial2 Banking DisNC - Mastercam 2018 Lode Bxpert

i;- i Insert Block-Mumbers gy Insert Blook Skip |&] 5o File Iq d B bl @ iq q b N [j?L" T‘_T
= i Remove Biock Numpers oy Renoue Siack Siop 1§ 5ena — o
GOTe e : st Previous Nest st | Mak At Prevics Med Lt | MUllSiesm W
=] Remnove Spaces = Rernove Comments BEuE £
Conpiiication: | s

NOTE: The G code that you have created will appear on the screen. If the code looks okay, you can shut down
the window without saving it. If you need to change the code, make sure you save it before you close the

window.
How the program is sent to the machine depends on the shop setup.

+ Select the "X" box at the upper right corner to exit the Mastercam Code Expert.

STEP 13: SAVE THE UPDATED MCAM FILE
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REVIEW EXERCISE -STUDENT PRACTICE
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CREATE THE GEOMETRY FOR TUTORIAL #2 EXERCISE

Use these commands to create the geometry.
* Rectangle.

¢ Line Parallel.

¢ Line Endpoints.

¢ Trim Entities.

¢ Point Position - Thread Point.
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CREATE THE TOOLPATHS FOR TUTORIAL #2 EXERCISE

Create the Toolpaths for Tutorial #2 Exercise as per the instructions below.

Machine The Die Using Contour Wirepath.
* Inorder to complete this operation follow page 98 to page 107.

Verify The Wirepath.
+ Set the Stock according to the part.

¢ Inorder to complete this operation Verify the part and follow page 115 to page 118.
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NOTES:
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TUTORIAL #2 QUIZ

+ What command allows you to create a line given one endpoint, the length, and the angle of the line?

* In which order you have to select the three entities when using Trim 3 entities command?

¢ When should you use a Contour Wirepath?

* What does the Land height set?

* What does Verify do?
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OVERVIEW OF STEPS TAKEN TO CREATE THE FINAL PART:

From Drawing to CAD Model:

¢ The student should examine the drawing on the following page to understand what part is being created in the
tutorial.

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

Create the 2D CAD Model used to generate Wirepaths from:

¢ The student will create the Top 2D geometry needed to create the wirepaths.

* Geometry creation commands such as Create Rectangle, Circle Center Point, Line Polar, Arc Tangent, Line
Tangent, Trim, Mirror, Rotate, and Create Thread Point will be used.

Create the necessary Wirepaths to machine the part:
* Contour wirepath to cut the inner profile.
* Contour wirepath to cut the outer profile.

Backplot and the file:
* The Backplot will be used to simulate a step-by-step process of the wire’s movements.
¢ The Verify will be used to watch the wire machine the part out of a solid model.

Post Process the file to generate the G-code:
¢ The student will then post process the file to obtain an NC file containing the necessary code for the machine.

0); This tutorial takes approximately one hour and 30 minutes to complete.
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GEOMETRY CREATION

STEP 1: SETTING UP THE GRAPHIC USER INTERFACE

Please refer to the Getting Started section to set up the graphical user interface.

STEP 2: CREATE A RECTANGLE

In this step you will learn how to create a rectangle given the width, the height, and the anchor location.

Step Preview:

4750
4750
WIREFRAME
* From the Shapes group, select Rectangle.
HOME SURFACES ~ SOLIDS  MODELPREP  DRAFTING  TRANSFORM  MACHINE  VIEW  TOOLPATHS
o9 + i e i .
+ { *) / /" Line Parallel @ ; . Arc 3 Points / A ﬁr‘] % 9‘/\ <
o~ e |, Line Perpendicular ™ Are Tangent ~ B
Point Bolt Line < el . Circle 7 Grdie Fdge Pant. ™ Spline Rectangle Create Bounding Silhouette Turn  Relief Ras
Position™ Circle | Endpoints TR oBest Center Point '\ Cifcle Edge Point Manual ¥ - Letters Box  Boundary Profile Groove Ve
Points Lines Arcs Splines Shapes
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¢ Enter the Width 4.25 and Height 4.25 and enable Anchor to center as shown.

® @®

Rectangle #x

Basic

Points (~
100 2

Dimensions -.\8;

Width: ‘8

Height: : n

Settings &

Anchor to center

|| Create surface

* [Select position of base point]: Select the Origin as shown in Figure: 2.0.1.

Figure: 2.0.1

* Make sure that when selecting the origin, the visual cue of the cursor changes as shown. &X
¢ Press Alt+F1 to fit the drawing to the screen.
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+ Select the OK button to exit the Rectangle command.

NOTE: While creating geometry for this tutorial, if you make a mistake, you can undo the last step using the
Undo icon. 9 You can undo as many steps as needed. If you delete or undo a step by mistake, just use the

Redo icon. . To delete unwanted geometry, select the geometry first and then press Delete from the
keyboard.

NOTE: In the next few steps, you will create the profile with 25 identical teeth. You will create one tooth and
then, using the Rotate command with the copy option enabled, generate the rest of them.

STEP 3: CREATE 2 CIRCLES KNOWING THE DIAMETER AND THE CENTER LOCATION

In this step you will create the circles with diameters of 4.0" and 3.5" with their center locations at the origin.

Step Preview:

g 3500

WIREFRAME
* From the Arcs group, select the Circle Center Point icon.

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTI

. —9 +

e . N . =
+ (+) / /. Line Parallel @ . Arc 3 Points
*—e + |, Line Perpendicular * Arc Tangent
Point Bolt Line L i = Circle ~ s
Position ¥ Cirdle | Endpoints Line Closest Center Point ) Circle Edge Point

Paints Lines Arcs
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¢ Enter the Diameter 4.0 as shown (press Enter to see a preview of the circle).

Circle Center Point 7 x

®

Basic

Entity ~

Method: ® Manual
(_) Tangent

Center Point i
| Reselect |
Size

Radius:  |2.0000 5 8
Diameter: (4.0000 *.

+ [Enter the center point]: Select the Origin as shown previously in Figure: 2.0.1.

¢ Select OK and Create New Operation to continue with the same command. @® ®

¢ Enter the Diameter 3.5.
¢ [Enter the center point]: Select the Origin.

+ Select the OK button to exit the command. @®®
¢ The geometry should look as shown.
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STEP 4: CREATE A POLAR LINE

Using Line Endpoint command, you will learn how to create a line given the start point, the length, and the angle.

Step Preview:

] 7,2°

\f

2000

)

WIREFRAME
¢ From the Lines group, select the Line Endpoint icon.

HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAF

& 0 Line Parallel @ ' Arc 3 Points
o~ | Line Perpendicular

N\ Arc Tangent
Point Bolt Circle =
Position ¥ Circle

* Line Closest ~ Cahtar Poiat \ 1 Circle Edge Point ~

Points Lines Arcs
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¢ Enter the Length 2.0 and the Angle 82.8 as shown.

+ [Specify the first endpoint]: Select the Origin.

Line Endpoints Box

®

Basic
Entity =)
Type:  (® Freeform
[¥] Tangent
) Horizental
() Vertical
Method: ® Two endpoints
) Midpoint
) Multi-line
Endpoints L2
T2
Dimensions o
Length: 20000 i > d
ngle: | 82,2000 sl |

Axis Offset 2

uuuuuu

;Select the Origin

* Select the OK button to exit the command.

Mastercam 2018
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STEP 5: CREATE AN ARC TANGENT TO ONE ENTITY

This step shows you how to create an arc tangent to one entity given the arc radius and the tangent point.

Step Preview:

R 01875

WIREFRAME
* From the Arcs group, select the Arc Tangent icon.

G HOME SURFACES  SOLIDS  MODELPREP  DRAFT
. — i 7 15 %
+ i / /7 Line Parallel O Arc 3 Points
'—9 + |, Line Perpendicular

Paint Bolt Ling: ¢ o < Circle <
Position ¥ Circle | Endpoints Line Closest Center Point -+ ! Circle Edge Foint
Points Lines Arcs

+ Make sure that the Method is set to Arc one entity as shown. Then enter the Radius 0.1875.

Arc Tangent Rox

Basic

Entity 7
@etha-d: | Arc one entity ) v.._

Size N
QRadius: 01873 D =2

Diameter: |0.3750 <3
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* [Select the entity that the arc is to be tangent to]: Select the 3.5" diameter circle as shown in Figure: 5.0.1.

Figure: 5.0.1
(Select this circle |
* [Specify the tangent point]: Select the Quadrant of the circle as shown in Figure: 5.0.2.
Figure: 5.0.2

CSeIect the Quadran@

NOTE: Mastercam automatically creates four tangent arcs. You are prompted to select the arc that you want
to keep.
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¢ [Select an arc]: Select the arc as shown in Figure: 5.0.3.

Figure: 5.0.3

;Select this arcj

* Select the OK button to exit the command.
¢ The geometry should look as shown.
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STEP 6: CREATE A LINE TANGENT AT AN ANGLE

In this step you will create a line tangent to the 0.1875" arc that has a 60.0 degree angle.

Step Preview:

4000°

WIREFRAME
¢ From the Lines group, select the Line Endpoints icon.

HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAF

& 0 Line Parallel @ ' Arc 3 Points
o |, Line Perpendicular N\ Arc Tangent
Paint Bolt i Circle s 3
Position™ Cirdle *- Line Closest = Center Point ‘+ Circle Edge Point ~
Points Lines Arcs
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¢ Enter the Angle 60.0, maker sure that Freeform is selected and Tangent is enabled as shown.

Line Endpoints 7 ox

)

Basic
Entity A
ype: (@ Freeform
| Tangent
() Horizontal
{J) Vertical
Method: ® Two endpoints
) Midpoint
() Multi-line
Endpoints )
Fil 2
Bimensions ~
Length: | 0.0001 il ¢ |
Gingle: 600000 2y ~*a
Axis Offset x
."I 0000

uuuuuu

NOTE: You need to select the arc, and make sure that you do not select the midpoint or the endpoints of the
arc. In order to select the arc instead of other entities, you can hover the cursor above the center of the arc and
scroll up the mouse wheel to Zoom in.
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* [Specify the first endpoint]: Select the arc as shown in Figure: 6.0.1.

Figure: 6.0.1

CSeIect the arcﬁeﬁj

* [Specify the second endpoint]: Select the second endpoint of the line above the 4.0" diameter circle as shown
in Figure: 6.0.2.

Figure: 6.0.2

Select the second
endpoint here

* Select the OK button to exit the command.
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STEP 7: TRIM TWO ENTITIES

Clean up the geometry by trimming the entities to their intersection point.

Step Preview:

WIREFRAME
* From the Modify group, select the Trim Break Extend icon.

ANSFORM MACHINE Vi

OAQ ERELY ¢ &+

Rectangle Create Bounding Silhouette Turn  Relief Raster to Curve Curve Curve
- Letters Box  Boundary Profile Groove Vector | One Edge All Edges Slice™

F [ _’I * (_J#Close Arc
Combine Views

Fillet  Chamfer Offset

Extend ™ Entities ™ Entities ¥

fset Profect 1/ Refi Spline ~

Shapes Curves Modify

* Select Trim 2 entities as shown.

Trim Break Extend 7 ox

(_) Trim 3 entities

() Divide/deleta

) Trim to point

() Extend
Extension Length L
10,1000 b

ER
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+ [Select the entity to trim/extend]: Click on Entity A as shown in Figure: 7.0.1.
¢ [Select the entity to trim/extend to]: Click on Entity B as shown in the same figure Figure: 7.0.1.

Figure: 7.0.1

(Select Entity A here ) (" Select Entity B here )

NOTE: Mastercam's auto-preview feature displays the result of the selected function as you move the mouse
to select the last entity. A solid line represents what will be created, while a dashed line represents what will be
removed.

* Select the OK button to exit the command.

STEP 8: MIRROR THE 0.1875" RADIUS ARC AND THE TANGENT LINE ABOUT A LINE

The Mirror command allows you to create mirror images of geometric and drafting entities by reflecting them
symmetrically with respect to a defined axis or point.

Step Preview:
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TRANSFORM
* From the Position group, select the Mirror icon.

HOME  WIREFRAME  SURFACES  SOLIDS  MODELPREP  DRAFTING
o | e + I . J Geometry Nesting 7
7 A (A bl A B B 5

ng Rectangular Array
Dynamic Translate Rotate Project Move tg
- Origin

Mirror | Roll Entity Chains Stretch  Scale

i} Distribute
Position Offset Layout Size

* [Mirror: select entities to mirror]: Hold down the Shift key and select the line as shown in Figure: 8.0.1.

Hold down the Shift
key and select this line

Figure: 8.0.1

NOTE: Both the line and the arc are highlighted (selected). By holding down the Shift key a chain of entities are
selected.

¢ Press Enter to continue.
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¢ In the Mirror panel, make sure that Copy is selected and then enable Vector option as shown in Figure: 8.0.2.

Figure: 8.0.2

Mirror B ox

Basic atelEllel=l]

Entity A

ethad: @ Copy

) Move
) Join
Selection
| Reselect
Axis ~
O X offset: {00000

O ¥ offset: |0 0000

L} Angle: 10,0000

Mote and Label Text "
| Mirror

Circle Start Position A
[ | Translate

NOTE: The Vector option will bring you back into the graphics window where you can select the line about
which to mirror.

+ [Select line about which to mirror]: Select the line as shown.

Select this line
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¢ The preview should look as shown.

+ Select the OK button to exit the Mirror dialog box.
¢ Right mouse click in the graphics window and select Clear Colors as shown.

[ % = <l 1R . 8.8 -
L s Il |- - -
Loz JBn o
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STEP 9: CREATE AN ARC TANGENT TO THREE ENTITIES

This step shows you how to create an arc tangent to three entities which you select from the graphics window.

Step Preview:

WIREFRAME
* From the Arcs group, select the Arc Tangent icon.

G HOME SURFACES  SOLIDS  MODELPREP  DRAFT

e —0 4+

+ () / /7 Ling Parallel @ Arc 3 Points
.‘.. ’.

+ |, Line Perpendicular
Point Bolt Line £ Circle i .
Position ™ Cirde | Endpoints Line Closest ~ Center Point . Circle Edge Point =
Points Lines Arcs
¢ Select Arc three entities as shown.
Arc Tangent nox

®

Basic

Entity A

Method: | Arc ane entity v

Arc one entity
Size .
Arc one point
Radius: | Arc centerline

Diameter] &rc dynamic

Arc three entities

Circle three entities

Arc two entities

NOTE: The arc radius will be automatically calculated by Mastercam.

* Move the cursor to the tip of the tooth, and scroll up the mouse wheel to zoom in.
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* [Select the entity that the arc is to be tangent to]: Select entity A as shown in Figure: 9.0.1.
* [Select the entity that the arc is to be tangent to]: Select entity B as shown in Figure: 9.0.1.
+ [Select the entity that the arc is to be tangent to]: Select entity C as shown in Figure: 9.0.1.

Figure: 9.0.1

Select Entity B

Select Entity A Select Entity C

¢ The geometry should look as shown.

* Select the OK button to exit the command.
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STEP 10: DELETE THE CONSTRUCTION CIRCLES AND THE LINE

Step Preview:

* Press Alt+F1 to fit the drawing to the screen.
+ Select the two circles and the line as shown in Figure: 10.0.1.

ESeIect these entitiesj

Figure: 10.0.1

* Press Delete on the keyboard to delete the selected entities.

Mastercam 2018
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STEP 11: TRIM THREE ENTITIES

Clean the tip of the tooth using the trim three entities command.

Step Preview:

+ Hover the cursor again above the tip of the tooth and scroll up the mouse wheel to zoom in.

NOTE: During the trimming process, it is very important to select the entities exactly at the locations that are
shown in the graphics in the next few pages.

WIREFRAME
¢ From the Modify group, select the Trim Break Extend icon.

=& ¢ @) MY g

‘urn  Relief Raster to Curve Curve Curve Wm Break’ Fillet Chamfer Offset Project
rofile Groove WVector | One Edge All Edges Slice™ | Extend™ Entities ™ Entities ™

/1 Refit Spline ~

w

Curves Modify
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* Select Trim 3 entities as shown.

Trim Break Extend 1 ox

®

Basic
Entity )
Type: @ Trim
(] Break
Method: () Auto
L) Tam T entity

() Trim 2 entities

(®) Trim 3 entities

() Divide/delete

1) Teim to point

() Extend
Extension Length )
{0.1000 - :_

* Zoom in for a better view of the area you need to trim.

¢ [Select the first entity to trim/extend]: Click on Entity A as shown in Figure: 11.0.1.

¢ [Select the second entity to trim/extend]: Click on Entity B as shown in Figure: 11.0.1.

¢ [Select the second entity to trim/extend to]: Click on Entity C as shown in Figure: 11.0.1.

Figure: 11.0.1

Select Entity C herej

CSelect Entity A here Select Entity B herej

NOTE: Mastercam's auto-preview feature displays the result of the selected function as you move the mouse
to select the last entity. A solid line represents what will be created, while a dashed line represents what will be
removed. If the other side of the arc is created, undo the command and use trim 2 entities twice to clean up

the geometry.
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¢ The geometry should look as shown.

* Select the OK button to exit the command. ®@®

STEP 12: ROTATE/COPY THE TOOTH

In this step you will learn how to create the rest of the shapes using Transform Rotate command with the copy option
enabled. The tooth will be copied 24 times and rotated around the origin.

Step Preview:

* Press Alt+F1 to fit the drawing to the screen.
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* To select all the entities of the tooth, hold down the Shift key and select one entity as shown in Figure: 12.0.1.

Figure: 12.0.1

Hold down Shift key
and select one entity

TRANSFROM
+ In the Position group, select the Rotate icon.

HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTING RANSFOR!
5’ 0 0 ‘ D’+ _i [[ Oﬂi _'l ,,'\ [H Geometry Nesting ,._TI A
7 ” —_— ~ 28 Rectangular Array

Dynamic Translate Project Mowve to Mirror  Roll Entity Chains Stretch  Scale

- Origin 1} Distribute

Paosition Offset Layout Size
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* Make sure that Copy is enabled in the Rotate panel and set the number of Instances to 24 and the Angle to
360/25 as shown in Figure: 12.0.2.

Figure: 12.0.2.
Rotate 1 X

® @O®

Eitl Advanced

Entity -
Method: @ Capy
L Move
) Join
Selection s
[ Reselect |
Rotation Center Point ~
iEhesseet |
Instances
Number: |24 :
ngle: | 360/25 X

Distance: ® Angle between

2

O 4

() Total sweep
Method: ® Rotate
) Translate

| Remove: |

Reset

* Press Enter and the preview of the generated geometry should look as shown.
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+ Select the OK button to exit the Rotate dialog box.

NOTE: When performing a transform function, Mastercam creates a temporary group from the original,
highlighted in red, and a result from the transformed entities, highlighted in magenta. These two colors will
remain until you use the Screen, Clear Colors function or perform another transform function.

+ Right mouse click in the graphics window and select Clear Colors as shown.
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STEP 13: CREATE THE 1.0" DIAMETER CIRCLE

Step Preview:

— 21000

WIREFRAME
* From the Arcs group, select the Circle Center Point icon.

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTI

[ p— 4 A ._ .
+ (+ / / Line Parallel . Arc 3 Points

*—e + |, Line Perpendicular N Arc Tanigent

o ten Line _ Circle Edge Point ™

Position ¥ Cirdle | Endpoints " Line Closest ~

Points Lines Arcs

¢ Enter the Diameter 1.0

Circle Center Point R ox
Basic
Entity ~
Method: ® Manual
() Tangent
Center Point A
| Reselect |
Size ~
Radius:  |0.5000 ~d
@iameter: 10000 ) ~:d

¢ [Enter the center point]: Select the Origin as shown previously.

* Select the OK button to exit the command. @@®
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STEP 14: CREATE PARALLEL LINES

In this step you will create parallel lines that will be used to finish the keyway.

Step Preview:

0075 —=
»Hi 0075

WIREFRAME

* From the Lines group, select the Line Parallel icon.

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PREP
+ ey / Line Paralle @ \ Arc 3 Points
+

DRAFT

|, Line Perpendicular N Arc Tanigent
Paint Bolt Line : Circle 4 4
Position ¥ Cirdle | Endpoints % Line Closest ¥ Center Point ' Circle Edge Point ~
Paints

Lines Arcs

¢ [Select a line]: Select the lower horizontal line of the rectangle as shown in Figure: 14.0.1.
¢ [Select the point to place a parallel line through]: Select the Origin.

Figure: 14.0.1

Select the Origin

Select this line

Mastercam 2018
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¢ Select OK and Create New Operation to continue with the same command. @® ®
¢ [Select a line]: Select the left side vertical line of the rectangle as shown in Figure: 14.0.2.

Figure: 14.0.2

Select this Iineﬁ

[
Qi{(ﬁf

Select the Origin

La

¢ [Select the point to place a parallel line through]: Select the Origin as shown above.

+ Select OK and Create New Operation to continue with the same command. @® ®
+ [Select a line]: Select the last vertical line that you created as shown in Figure: 14.0.3.

Figure: 14.0.3

o
(Selectthlsllnej

~
K;Jg

+ [Select the point to place a parallel line through]: Select a point to the right of the selected line.
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* Enter the Distance 0.075 and select Both sides as shown.

Line Parallel 7%

Basic
Entity ~
Method: @ Point

1) Tangent
Offset Distance Al

0.0750 )] .

Direction ~

i
B

) Selected side

() Opposite side

+ Select OK and Create New Operation to continue with the same command. @@ ®
¢ [Select a line]: Select the horizontal line created through the Origin as shown in Figure: 14.0.4.

Figure: 14.0.4

Select this Iine%

7T

+ [Select the point to place a parallel line through]: Select a point above the selected line.
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* Enter the Distance 0.6 and enable Selected side as shown.

Line Parallel

Basic

Entity ~
Method: (® Point | €/
) Tangent
Offset Distance ﬁ

Direction

(® Selected side
) Opposite side
1 Both sides

* Select the OK button to exit the command. ®®®
¢ The drawing should look as shown.

N
LN
,_\f
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STEP 15: DELETE THE CONSTRUCTION LINES

Step Preview:

¢ Select the lines as shown in Figure: 15.0.1.

Select these
lines

Figure: 15.0.1

¢ Press the Delete button.
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STEP 16: USE TRIMMING COMMANDS TO CLEAN THE KEYWAY

Clean the keyway using the trim three entities and divide commands. Divide command deletes entities based on the
nearest intersection.

Step Preview:

P

%W

* Hover the cursor again above the key hole and scroll up the mouse wheel to zoom in.

NOTE: During the trimming process it is very important to select the entities exactly at the locations that are
shown in the graphics in the next few pages.

WIREFRAME
* From the Modify group, select the Trim Break Extend icon.

%f:ﬂ_ {} / & \"‘ r [ _,I ‘ ("} Close Arc ~

Combine Views
Silhouette Turn  Relief Raster to Curve Curve Curve Wm Break” Fillet Chamfer Offset Project 2L Refit Splirie =
Boundary Profile Groove WVector | One Edge All Edges Slice™ /A Refd Bnine

Shapes

Extend™ Entities ™ Entities ™  «

Curves Maodify
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* Select the Trim 3 entities as shown.

Trim Break Extend 7 x

®

Basic

Entity o7
Type: ®) Trim

(I Break
Method: () Auto

L) Tam: T entity

() Trim 2 entities

(®) Trim 3 entities

() Divide/delete
() Trim to point
() Extend
Extension Length =~
-

10,1000 =

* [Select the first entity to trim/extend]: Click on Entity A as shown in Figure: 16.0.1.
+ [Select the second entity to trim/extend]: Click on Entity B as shown in Figure: 16.0.1.
¢ [Select the entity to trim/extend to]: Click on Entity C as shown in Figure: 16.0.1.

Figure: 16.0.1
Select Entity
C here
/ Select Entity 1 Select Entity
> A here . B here

I~
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¢ The geometry should look as shown.

+ Select Divide/Delete as shown.

Trim Break Extend 3 x
Basic
Entity A~
Type: @ Trim

() Break
Method: () Auta

(L) Tam 1 entity

) Trim 2 entities
() Trim 3 entities
® Divide/deleta

() Trim to point

) Extend
Extension Length k)
10,1000 ”

|4
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+ Select the entities at the same locations as shown in Figure: 16.0.2.

Figure: 16.0.2
CSeIect these entitiesj
\:
\
¢ Press Alt+F1 to fit the drawing to the screen.
+ Select the other two remaining lines as shown in Figure: 16.0.3.
Figure: 16.0.3

Select these
two lines

VA

* Select the OK button to exit the command. ®®®
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STEP 17: CREATE THE THREAD POINTS

Thread Point is the point where the machine threads the wire, usually a pre-drilled hole in the material. The wire cuts from

the thread position to the start of the chain based on the settings for lead ins and lead outs. See Getting Started to learn
how to create the Wire utilities toolbar.

Step Preview:

17.1 Create the Thread Point for the outside profile

WIREFRAME
* From the Points group, select the Point Position icon.

T HOME SURFACES ~ SOLIDS  MODELPREP  DRAF
.~ /+ /" Line Parallel o i Arc 3 Points
|+ ) +
47

i + |, Line Perpendicular | Arc Tangent
Bolt Line ¢ Line CI < Circle e Else Pt
Cirde | Endpoints & HN€ osest Center Point -+ Circle Edge Point
Paints Lines Arcs
¢ Select Thread Point as shown.
Point Position L
Basic
Entity a
Type: () Point
OiCut paoint
Reselect
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¢ Click on the drop down arrow next to the AutoCursor and select Relative as shown.

i: AutoCu Fsox",‘;

i AutoCursor
+_ Crigin
{+)1 Arc Center
+, Endpoint
# Intersection
A Midpoint
A+ Midpoint 2 Points
+ Point
-'\':} Quadrant
/2 Along

—+ Nearest

Relative
#+s Tangent

J:L Perpendicular

+ [Pick a known point to use as a reference]: Select the Midpoint of the line as shown.

________________ oeemnnnnnnneees
(select the Midpﬁ e

e

* Make sure that when selecting the Midpoint, the visual cue of the cursor changes as shown.
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* Hover the cursor above-0.25 the Y-axis as shown, then enter -0.25 to create the point below the line.

Y e -\

Move the cursor here. j

¢ Press Enter three times to create the point.

¢ Select OK and Create New Operation to continue with the same command. @@ ®
* Press Alt+F1 to fit the drawing to the screen.
¢ The geometry should look as shown.
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17.2 Create the Thread Point for inside profile

* From the AutoCursor drop down list, select Relative.

i AutoCu rsm@ e

i AutoCursor

+. Origin
{+) &rc Center
+, Endpoint
#_ Intersection
A Midpaoint
# Midpaint 2 Points
+ Point
{:} Quadrant
A Mong

—+ Nearest

Relative
z#r Tangent

J:L Perpendicular

+ [Pick a known point to use as a reference]: Select the Quadrant of the circle as shown in Figure: 17.2.1.

Figure: 17.2.1

Select the
Quadrant

T
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* Hover the cursor above the X-axis as shown and enter -0.25 to create the point to the left of the selected point
and along the bottom line which is parallel to the X-Axis.

5]

¢ Press Enter three times to create the point.

¢ Select the OK button to complete the command.

¢ The final geometry should look as shown.

STEP 18: SAVE THE FILE

AR R &B}T 3
* From the Quick Access Toolbar, select the Save As icon.
* Find a location on the computer to save your file. File name: "Tutorial 3_Die Punch.MCAM".

Page |170 Wire Training Tutorial Mastercam 2018



SELECT THE MACHINE AND SET UP THE STOCK B iViKe]:{V:\E:£]

STEP 19: SELECT THE MACHINE AND SET UP THE STOCK

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 it 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). For
the purpose of this tutorial, we will be using the Wire Default machine.

NOTE: If you already have a wire in the Toolpaths Manager, do not select another machine. Expand
Properties and select Files. When the Machine Group Properties dialog box appears, on the File tab select
Replace button under the Machine - Toolpath Copy section, and open the file of WIRE DEFAULT.MCAM-WMD.
Once finished, select OK to exit the dialog box. Otherwise, please follow next step.

MACHINE
¢ From the Machine Type group, click the pull down arrow under Wire.
¢ Select the Default.

FILE HOME WIREFRAME SURFACES S0LIC

(U] A -
Mill  Lathe Mill-Turn| Wire Router Design = Control
- - - - - Definition

Machin
of Manage List..,

(a]

STEP 20: MACHINE THE INNER PROFILE USING CONTOUR WIREPATH

Contour wirepaths have the same general shape in both the XY plane (the lower contour) and the UV plane (the upper
contour). Contour wirepaths can taper inward or outward, and you can specify the location of the land, the point at which
the taper begins. You can further modify the shape of the contour wirepath by specifying how Mastercam handles sharp
and smooth corners. A contour wirepath can also be based on an open boundary and used for cutting off or trimming a
part.

Toolpath Preview:
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WIREPATHS
* From the Wirepaths group, select Contour.

HOME WIREFRAME SURFACES SOLIDS

=) 4| @

MODEL PREP DRAFTING

~ ] VTrim
+ | K..v| - @ mNesting

Contour 4 Axis MNo Core Point Canned = TTooIpath
ransform
Wirepaths Utilities
+ From the Chaining dialog box, select the Point button.
[¥] chaining >
()Cplane @30
T '1
N /|
|
- || 00
¢ [Contour: select chain 1]: Select the thread point as shown.

Select the
Thread point

il
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¢ From the Chaining dialog box, select the Chain button. Then select the Option button as shown.

i m Cha ning H |
| 1

() Cplane @ 3D

] O

E+Y
Q o«
@7‘}
g v
'TI.IIEI d]

+ Enable Break closest entity to thread point. — )
Chaining Options X

hask

O Entity
] Color
] Lewel

[]Closed chains
[#] Open chains
[]=ection angle 30.0

NOTE: Break closest entity to thread point establishes a wirepath start point _
. . . .. h [ignore depths (in 30 mods)
by breaking the entity closest to the thread point at a position perpendicular []Start chain et point
to it. If a perpendicular position cannot be established, this setting is [ Allow surface edges in Single made

ignored. Break entities in Dynamic
Break closest entity to thread poi@

Closed chains

+ Select the OK button to exit Chaining Options. Ocw ®cow

[~ Use cursor position

Open chains

() One way @ Zigzag
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* [Contour: select chain 2]: Select the circle as shown.

Select the
circle here

1

NOTE: The direction of the chain should be Clockwise; otherwise, use the Reverse button. !

¢ Select the OK button to exit from the Chaining dialog box.
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20.1 Wirepath Type

* In the Wirepath type page, the Contour toolpath should already be selected.

B Wirepath - Contour *

Wirepath Tope "
“Wire / Power
- Mizc. Values

- B Fegisters

Cut Parameters

- Compengation

-+ Ctops

~&% Subprogranns

<42 Filter

Leads

< Tab#Finish Leads

- &% Lead Distance

- Start Position

Taper

- Corners

-~ Tapered Thread

- Planes [wC5] W

Chain Geometny

@k

Cantor

Quick Yiew Settings

“wiire Dia: omz
Comp: At
Taper: orf
Comment
= edied

2 = disabled x @ - C? |

20.2 Set the Wire/Power parameters

The Wire/Power page allows you to choose a wire power settings library file and use its values for the wirepath operation.
You can also set the pass number to use for the first pass of the wirepath, and specify the settings for a single pass. To edit
the power settings for each pass, you have to disassociate the wirepath from the power settings library by deselecting the
Associate to library check box.

* From the Tree View area, select Wire/Power.

NOTE: Refer to Tutorial #1 Step 10.2 if you want to create your own wire power library. To open the library

saved in Tutorial #1, click on the Open icon and select the library from the Power library list. Otherwise,
use the default WIRE_INCH.power library as shown in this tutorial.
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* Enable Associate to library to use the default WIRE_INCH.power library as shown.

Poer library

|E:‘\USerS\F'uinc\Dncuments\shared Meam201 8hwire \PowerWIRE_INCH. power ‘ ] H

o

Azzociate to library Options
"wire
Starting Pass # = Pover

Fill tark,

Fazs # =

Offzet 1 Condition code: 10 Feed rate: 0.0

Wire Diarmeter 0oz

Wire Hadiug 0.006

Wire Overburn (o0

Apply additional offzet to:

Stock to Leave (®) Program coordinates

() Machine offset register

Tatal Offzet 0,006

Fazs Comment
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20.3 Set the Cut Parameters

The Cut Parameters page is used to define the type and the number of cuts you will make in the wirepath, to control the
stop codes, to suppress thread or cut flags. You can also divide the cuts into separate operations.

Mastercam Wire supports three main categories of cuts: rough and skim cuts before the tab, tab cuts, and skim cuts after
the tab. The Cut Parameters page lists the programmed cuts and indicates their grouping as operations.

* From the Tree View area, select Cut Parameters.
* Change the parameters to make one rough pass, one tab cut, and one finish pass.

Cuts before tabs Cutting rethod
[«]Perform rough cut () One Way
Additional skim cuts (befare tah): El
Reset pass number on tab cu@
Tahbs Expand operation
] Tab Tah Width []Suppress all wire threads

Nurnber of tab cuts [Isuppress allwire cuts
DMake tah cutoff moswe with skim cut Linearization tolerance: 0.0001

All cuts together

@ Autormatic

[=-Chain 1
- Rough
ab cut (with stop)

(O Manual

Use sguare points

Start Midpoint End

Cuts after tabs

Skimn cuts aftertak Together |1 D
Total cuts for each chain

Separate 0 3

Perform rough cut is used to create a rough cut for the contour. The rough cut uses the Start Pass # from the Wire power
settings library.

Tab is the uncut material that secures the part to the material; can be cutoff with the skim cut pass or in a separate pass.
Skim cuts after tab allows you to enter the number of finish passes after cutting the tab.

Cutting method set to Reverse is used when multiple passes are set for the toolpath. Reverse enabled reverses the
direction of the previous pass at the end of the contour or at the tab.

Reset Pass Number on Tab Cuts is selected to use the power settings stored as Pass 1 in the wire power settings library
for the first tab cut. Mastercam Wire uses the Pass 1 settings for the rough cut.
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20.4 Set the Compensation parameters

Compensation page allows you to set the compensation method by which Mastercam Wire offsets the wire from the
wirepath. Choose to offset the wire to the right or left of the wirepath. You can eliminate arcs in the wirepath that are less
than or equal to the radius of the wire or insert arc moves around corners in the wirepath. It also allows you to check for
and eliminate unwanted intersections in the wirepath.

¢ From the Tree View area, select Compensation.
+ Leave the Compensation direction set to Auto.

Compensation type Cantral ~

Compensation direction

(@ Auta \ . (
OiLett

(I Right

[v]Optimize
[«]Infinite look ahead

Foll around corners Sharp

Compensation type sets to Control outputs control codes for compensation and does not compute the compensated
wirepath.

Compensation direction allows you to offset the wire to the right or left of the wirepath. Auto sets the compensation
direction depending on the location of the thread point inside or outside of the contour.

Optimize eliminates arcs in the wirepath that are less than or equal to the radius of the wire.

Infinite look ahead checks for wirepath self-intersections along the entire contour before creating the wirepath. If
Mastercam Wire finds a wirepath intersection, it modifies the wirepath so that it does not cut the portion of the part
that comes after the intersection.

Roll around corners inserts arc moves around corners in the wirepath. The radius of the arc moves equals the radius of
the wire. Not available with compensation type set to Control.
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20.5 Stops

Stops page allows you to create optional stops (M01) or program stops (MQ0O0) in a wirepath. For contour wirepaths, you
have the options to apply the stops before and/or after tabs.

* From the Tree View area, select Stops.
* Make sure that the parameters are set to generate the stop (M00) before the Tab.

Generate stop

(® Foreachtah

O For firsttab in operation

Cutput stop code

() As glue stop [»]Betfare Tak

|:| Distance before end of tak 0.0

[ adter tak L

=- Qhain 1

Tuotal cuts for each chain K]

For first tab in operation outputs a stop code before the tab cut for the first tab cut on Chain 1 of the operation.
Subsequent tab cuts throughout the operation do not include stop codes.

As stop outputs a program stop code (MO00). Pauses the wire machine until the operator restarts it.

Before Tab and After Tab places the glue stop or the program stop (whichever stop code you select) either before or
after the selected tab.

Mastercam 2018 Wire Training Tutorial Page|179



RAVRNO]:{:\: 23 MACHINE THE INNER PROFILE USING CONTOUR WIREPATH

20.6 Leads

Leads page allows you to set the wire motion when entering or exiting a part.

¢ From the Tree View area, select Leads. Set the parameters as shown in the figure below.
* Make sure that the Lead in is set to Line and arc, and Lead out is set to Arc and line.

Lead in

O Line anly \I I/

()2 lines and arc

Lead out
O Line only

OArc only H
@Arc and line

OArc and 2 lines

/E ntryExit

Arcradius:
Arc sweep:
Owerlap:

[Itaxlead out; 0.0 Fesettaper

& Trim final lead out

Rapid options

KDTab cuts (ho dropout method) j D Rapid from Thread point

[«]Auto position cut paint [ JRapid to Cut point
Set start position to thread point [ ]Rapid ta start position at end of program

Lead in sets the shape of the part entry motion. The lead in extends from the thread point to the start of contour.
Line only creates a line between the thread point and start of contour.

Line and arc adds a line and arc between the thread point and start of contour. Enter values for the Arc radius and Arc
sweep.

Lead out sets the shape of the part exit motion. Lead out extends from the end of contour to the cut point. You have
the same options as in the Lead in plus the following extra options.

Arc only in which the wire arcs off the part. Enter values for the Arc radius and Arc sweep. A lead out radius uses the
same Arc radius and Arc sweep values as the lead in.

Arc and 2 lines the wire arcs off the part, then creates two line moves to the cut point. Enter values for the Arc radius
and Arc sweep. A lead out radius uses the same Arc radius and Arc sweep values as the lead in.

Overlap eliminates potential burrs by overlapping the start and end of the contour by the amount entered.

Tab Cuts (No dropout method) eliminates slugs or slivers of material that result from the tab cut.
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20.7 Tab/Finish Leads

Tab/Finish Leads page allows you to set the wire motion when entering or exiting a part when making tab cuts (Tab Cut
Leads section) and skim cuts after a tab cut (Finish Leads section).

* From the Tree View area, select Tab/Finish Leads.
* Make sure that the Lead in and Lead out are set to Line only as shown.

Tak Cuts
Tah CutLeads Finish Leads
Leadin Lead in
(O Line and arc (O Line and arc
()2 lines and arc ()2 lines and arc
43
Lead out Lead out
() Arc anly “ () Arc only
() Arc and line (O Arcand line
(O Arcand 2 lines (O Arcand 2 lines
Arc radius: 0.0z Arcradius: 0.0z
AT SWEED: 30.0 Arc sweepn: 30.0
Cwerlap: - Owerlap: -
[ Meaxlead out: [ e lead out:
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20.8 Taper

Taper page allows you to set the parameters to taper the contour wirepath inward or outward and to specify the location
of the land (the point at which the taper begins). You can set the Z height of the upper wire guide for rapid moves, the
location of the upper wire guide and lower wire guide, the height of the part and the location of the XY plane as shown

in Figure: 20.8.1.

Figure: 20.8.1

Ut higghit
{top of stock)
7
// |
/ Larnd height
. / {star of ::apﬂf}
| ]

wy hmghtJ

{bottom of stock)

Side view of part

¢ From the Tree View area, select Taper.
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* Make sure that the Taper is disabled and change the parameters as shown in Figure: 20.8.2.

Figure: 20.8.2
/ \ \ / f \ \_/ T aper direction
Left
‘% Right
Initial Taper Pazzzetings Fazznumber
5.0 Taperall pazses 1 =
Taper heights St
; : | Abzolute e
| Biottam e 2
| trim plane
|D.3?5 | G%D | Absolute ¥
LI height -
0375 d@{) | Abzalute W
Land height
ks ik [Aheolte
= height —
—. |EI._EI | 0%0 | Abzolute s
=0 b plane

oo | ﬂ% absolute v

Chain height options allows you to indicate where the geometry was chained (XY-Bottom or UV-Top height or, if there is
a land, at the land height-Middle).

Rapid height sets the Z depth of a rapid move. Can be higher than the UV height, UV trim, or UV extension planes in
order to clear any clamps.

UV trim plane can be used to set the location of the upper guide on the wire machine that may be required by the control
to locate the guide in relation to the part. Trim plane values are written to G code 1015 in the NC file. It is usually set
directly at the controller.

UV height sets the location of the XY plane that contains the geometry for the upper contour of a 4-Axis part.

Land height is available only when Land up or Land down is selected for Taper style, and sets the plane at which the wire
pivots to the taper angle.

XY height sets the location of the XY plane that contains the geometry for the lower contour of a 4-Axis part.

XY trim plane can be used to set the location of the lower guide on the wire machine that may be required by the control
to locate the guide in relation to the part. Trim plane values are written to Gcode 1015 in the NC file. It can be set directly
at the controller. When not using the XY trim plane, enter the same value as the XY height.

+ Select the OK button to exit the Wirepath - Contour parameters.

* Select the OK button to exit the Chain Manager dialog box.
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STEP 21: BACKPLOT THE WIRE CONTOUR WIREPATH

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 wirepaths, Mastercam displays the current X, Y, and Z coordinates in the lower left
corner of the screen.

* Make sure that the toolpath is selected (signified by the green check mark on the folder icon).
+ Select the Backplot selected operations button.

Toolpaths > BX

F‘\ xk TP Tx @ % a 'i_. ? @]

BXR YaAaLS WGP | W

* Make sure that you have the following buttons turned on to see the tool and the rapid moves.

B ' Backplot X

>

BO*@~<s 1
|7 || % & -
v | # |

+ Right mouse click in the graphics window and select Isometric as shown.

Zoom Window
42 Unzoom 0%
@ Dynamic Rotation

[ Fit

&7 Top (WCS)
&7 Front pwcs)
£@ Right Wcs)

IE lsametric (WCS) )

GWiew .

X Delete Entities

%7 Analyze Distance...
\? Analyze Entity Properties,.,

¢ Press Alt+F1 to fit the drawing to the screen.

¢ You can adjust the speed of the backplot. .

¢ You can step through the Backplot by using the Step forward @ or Step back @ buttons.

+ Select the Play button to run Backplot. E]
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¢ The toolpath should look as shown.

P EWnp 2] g
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* Hover the cursor above the entry/exit area and using the mouse wheel to zoom in more.

[ (W[4 oo vl 27 ] a

NOTE: You can see in a light green color the symbols for the thread and the cut (scissors) and also the symbol

of the stop (filled circle).
No slivers or slug material are remaining after the tab cut due the small radius that we used to define the arc in

the Lead in/out page.

¢ Press Alt+F1 to fit the drawing to the screen.
+ In the Backplot dialog box enable Quick Verify as shown.

B ' Backplot X

EnEE DR

4% @ ]

v | ¥
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¢ The toolpath should look as shown.

+ Select the OK button to exit Backplot.

¢ Press Alt + T to remove the toolpath display.

STEP 22: MACHINE THE OUTER PROFILE USING CONTOUR WIREPATH

Toolpath Preview:
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WIREPATHS
* From the Wirepaths group, select Contour.

HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTING

BN 4] @ +| =2 . B,

Contour 4 Axis No Core Paint Canned = Toolpath
Transform
Wirepaths LUitilities

+ From the Chaining dialog box, select the Point button.

[W] Chaining X

5| &
(iCplane @30
‘a | i)

* Right mouse click in the graphics window and change the Graphic view to Top as shown.
% Zoom Target

Zoom Window
Unzoom 80%
Dynamic Rotation
Fit

Frant [WCS)

Right (WCS]

R RONORC!

& @ &

Isometric (WCS)

GView b
Delete Entities

Analyze Distance..,

Hd X

Analyze Entity Properties...

* Press Alt+F1 to fit the drawing to the screen.
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¢ [Contour: select chain 1]: Select the thread point as shown.

I Select the
Thread point
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* From the Chaining dialog box, select the Chain button. Then select the Options button as shown.

Chaining =
@
(O Cplane @ 3D
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¢ Once the Chaining Options dialog box appears, please make sure that — -
Break closest entity to thread point is enabled. Chaining Options X

Mask

O Enitity
| Colar
| Lewel

[]Closed chains
[] Open chains
[]section angle 300

[ignore depths (in 30 mode)
[ Start chain at paint
[]allow surface edges in Single mode
Break entities in Dynamic
Break closest entity to thread pDi@
Closed chains

+ Select the OK button to exit Chaining Options. @le @cow

Use cursor position

Open chains
() One way @) Zigzag

Mested chains

Sorting |next closest w

[Jinfinite nesting in area chains

* [Contour: select chain 2]: Select the profile as shown.

Fil n
I‘“ w - \’ﬂ
g %
! 1
co- -7
] ]
. b |
\ 1
=‘ (7
:: :;
¥ 1
C,‘ ‘J
] i
[ -y
(] i
{—“‘ "'J
r,'\‘_‘ — ol
' Select the
; kcontour here

NOTE: The chain direction should be Clockwise. If not, use the Reverse button ! to flip the direction.

+ Select the OK button to exit from the Chaining dialog box.
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22.1 Wirepath Type

* In the Wirepath type page, the Contour toolpath should already be selected.

W Wirepath - Contour X

epath Type -
- Wwire / Power
: Misc. Walues
- Aux Registers
Cut Parameters Wt
- Compenzation Contour
& Stops
& Subprograms
& Filter
- Leads
@ TabiFinish Leads
i@ Lead Distance:
L@ Stant Position
- Taper
-~ Comers
& Tapered Thread
......... Planes [WCS) v

Chain Geometry

@ |k

Quick View Settings
“wire Dia: o2
Comp: Autg
Taper. 0

Comment

= edited

@ =g (X[ [7]

22.2 Set the Wire/Power parameters

* From the Tree View area, select Wire/Power.

NOTE: We are using the same default WIRE_INCH.power library. No changes are needed.
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22.3 Set the Cut Parameters

The Cut Parameters page is used to define the type and the number of cuts you will make in the wirepath, to control the
stop codes, to suppress thread or cut flags. You can also divide the cuts into separate operations.

Mastercam Wire supports three main categories of cuts: rough and skim cuts before the tab, tab cuts, and skim cuts after
the tab. The Cut Parameters page lists the programmed cuts and indicates their grouping as operations.

* From the Tree View area, select Cut Parameters.
* Change the parameters to make one rough pass and one skim cut with a stop and tab cut as shown.

Cuts before tabs Cutting method

Perform raugh cut O One YWv'ay
Additional skim cuts (before tab):

Feset pass number on tab cuts

Tabs [ | Expand operation

[~]Tak Tah YWidth [ ] Suppress all wire threads

[ ]Suppress all wire cuts

Lingarization talerance: 0.0007

= Chain 1
Fough
----- Skim (with stop and tab cut)

MNumber of tab cuts

Make tab cutoff mawe with skim cut

All cuts together

(@ Automatic
o

(i kanual

llze square points

_ L

Start Midpaint End

Cuts after tabs

(] Skim cuts after tab Taogether 1

Szamas 0 Total cuts for each chain 2

Perform rough cut is used to create a rough cut for the contour. The rough cut uses the Start Pass # from the Wire power
settings library.

Additional skim cuts (before tab) allows you to enter the number of finish passes before cutting the tab.
Tab is the uncut material that secures the part to the material; can be cutoff with the skim cut pass or in a separate pass.

Cutting method set to Reverse is used when multiple passes are set for the toolpath. Reverse enabled reverses the
direction of the previous pass at the end of the contour or at the tab.

Make tab cutoff move with skim cut allows you to combine the tab cut with the last skim cut. If you have no skim cut
before the tab, the tab cut combines with the rough cut.
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22.4 Set the Compensation parameters

¢ From the Tree View area, select Compensation.
¢ Leave the Compensation direction to Auto.

Compensation type Control ~

Cormpensation direction

(@) Auto \.(
() Lett

() Right

Optimize
Infinite look shead

Faoll around comers Sharp

Compensation type sets to Control outputs control codes for compensation and does not compute the compensated
wirepath.

Compensation direction allows you to offset the wire to the right or left of the wirepath. Auto sets the compensation
direction depending on the location of the thread point inside or outside of the contour.

Optimize eliminates arcs in the wirepath that are less than or equal to the radius of the wire.

Infinite look ahead checks for wirepath self-intersections along the entire contour before creating the wirepath. If
Mastercam Wire finds a wirepath intersection, it modifies the wirepath so that it does not cut the portion of the part
that comes after the intersection.

Roll around corners inserts arc moves around corners in the wirepath. The radius of the arc moves equals the radius of
the wire. Not available with compensation type set to Control.

Page |194 Wire Training Tutorial Mastercam 2018



MACHINE THE OUTER PROFILE USING CONTOUR WIREPATH [REURKe]:{J:\E:£]

22.5 Stops

Stops page allows you to create optional stops (M01) or program stops (MQ0O0) in a wirepath. For contour wirepaths, you
have the options to apply the stops before and/or after tabs.

* From the Tree View area, select Stops.
* Make sure that the parameters are set to generate the stop (M00) before the Tab.

Generate stop

(@ Foreach tab

() Farfirst tab in operation

Cutput stop code

OAS glue stop Before Tak
|:| Distance before end of tab 0.0
@ As stop [Jadter tak
[=-Chain 1
... Rough

Tuotal cuts for each chain 2

For first tab in operation outputs a stop code before the tab cut for the first tab cut on Chain 1 of the operation.
Subsequent tab cuts throughout the operation do not include stop codes.

As stop outputs a program stop code (MO00). Pauses the wire machine until the operator restarts it.

Before Tab and After Tab places the glue stop or the program stop (whichever stop code you select) either before or
after the selected tab.
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22.6 Leads

Leads page allows you to set the wire motion when entering or exiting a part.

* From the Tree View area, select Leads. Set the parameters as shown in the figure below.

* Make sure that the Lead in and Lead out are set to Line only.

Lead in

() Line and arc
()2 lines and arc

Lead out

() Arc arily
() Are: and line

(D Arcand 2 lines

Entry/Exit
A radiug 0.015
AT sween q0.0
Dherlag: 0. |
[+] Max lead out: 0.1 [ IResettaper
[« Trirn final lead out
Rapid options

[ Tak cuts (no dropout method)

Auta positian cut paint
Set start position to thread point

[|Rapid from Thread point
[ Rapid to Cut point
| Rapid to start position atend of program

Lead in sets the shape of the part entry motion. The lead in extends from the thread point to the start of contour.

Line only creates a line between the thread point and start of contour.

Lead out sets the shape of the part exit motion. Lead out extends from the end of contour to the cut point. You have the

same options as in the Lead in plus the following extra options.

Max lead out allows you to shorten the lead out by entering a new value for the lead out. When disabled, the lead out

equals the distance from the end of contour to the cut point for each pass.

Trim final lead out allows you to constrain the final lead out within the Max lead out length you defined.

Auto position cut point allows Mastercam Wire to determine the most efficient cut point for a contour. Usually remains

enabled.

Set start position to thread point automatically sets the start position to thread position. Enable to move the job start

point to the thread point of the first contour in the operation.
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22.7 Tab/Finish Leads

Tab/Finish Leads page allows you to set the wire motion when entering or exiting a part when making tab cuts (Tab Cut

Leads section) and skim cuts after a tab cut (Finish Leads section).

* From the Tree View area, select Tab/Finish Leads.

* Make sure that the Lead in and Lead out are set to Line only as shown.

Tab Cuts

Takb CutLeads
Leadin
(O Line and arc

(O 2lines and arc

Lead out

() Arc only
() Arc and line

(O Arc and 2 lines

Arc radius:
AIC SWEER:

Orverlap:

[ IMex lead out:

0.0z

90.0

0.0

Finish Leads

Lead in

(@) Line onily

(O Line and arc

()2lines and arc

143
Lead out

“ () Arc only
(O Arcand line
(O Arc and 2 lines

Arc radivs: 0.0z

AT swee: a0.0
e
[JMaxlead out oo

NOTE: The rest of the parameters can be left as they were set for the previous wire contour.

¢ Select the OK button to exit the Wirepath - Contour parameters.

¢ Select the OK button to exit the Chain Manager dialog box.
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22.8 Backplot the last Wire Contour wirepath

* Select the last Wire Contour wirepath. Then click on the Backplot selected operations button.

Toolpaths > BX

P *x | Tp Tx @ o0l 7 @

BXER | Yy aAanL$ =P T | B

* Make sure that you have the following buttons turned on to see the tool and the rapid moves.

8 ' Backplot X

£.2

BOY@=ey
|7 || % & -
v | 2 |

+ Right mouse click on the graphics window and select the Isometric view as shown.

Zoom Window
£ Unzoom 80%

2 Dynamic Rotation
& Fit

& Top (WCS)

& Front (WCS)

&
=

Right (WCS)

[ Isometric (WCS)

¢ Press Alt+F1 to fit the drawing to the screen.

+ Select the Play button to run Backplot. E]
¢ The toolpath should look as shown.
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* Right mouse click in the graphics window and select the Top view as shown.

Zoom Window

£ Unzoom 80%

2 Dynamic Rotation

B Fit

& Front (WCS) | Top (WCS)
&g Right (WCS5)

67 Isometric (WCS)

* Hover the cursor above the thread point and scroll up the mouse wheel to zoom in.

NOTE: The wire starts at the thread point and leads in along a line and makes the roughing pass in the CW
direction. It leads out, before the tab (0.1" from the starting location) along the shorter line (max lead out).
After that it returns along the same line and continues in the CCW direction with the skim cut. It stops (M00) at
the same location where it started the roughing cut on the profile, allowing the operator to hold the part with
a magnet. Once the operator starts the program again, the wire cuts the tab and retracts along the shorter line
and cuts the wire.

¢ Change the Graphics view to Isometric.

Zoom Window
Unzoom 80%
Dynamic Rotation
Fit

Top (WCS)

Front (WCS)
Right (WCS)

57 lsometric (WCS)

@& Hwl

¢ Press Alt+F1 to fit the drawing to the screen.
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+ In the Backplot dialog box enable Quick Verify as shown.

B’ Backplot X

¥

Y@
|\ 7@ ]
v | 7 |

* The toolpath should look as shown.

* Select the OK button to exit Backplot.

* Press Alt + T to remove the toolpath display.
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STEP 23: VERIFY THE TOOLPATH

Simulates the machining of a part from a solid stock model display. The stock dimensions are based on the values that you
can specified in the Stock Setup.

23.1 Set up the stock

* From the Toolpaths Manager, select the plus in front of the Properties to expand the Toolpaths Group
Properties.

EI--EE Machine Group-1
Hedll Properties - Generic Wire EDM

Select the
plus sign

+ Select the Stock setup to set the stock size.

EI--E Machine Group-1
Ei.lll Properties - Generic Wire EDM

Select the Stock
setup
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¢ Change the parameters to match Figure: 23.1.1.

Figure: 23.1.1
Machine Group Properties X
Files Program Settings Stock Setup
Stock Plane
= | [Top
Shape
@Rectanguiar OSolid
) Cylindrical (JFile =

w 0

[] Display

[JFitscreen

(@) Wire frame

() solid

Stock Origin

In view
coordinates

x |00
0.0

5
G s )
3]

;Se_lectcome_rs_.' | Bounding box | | NC| extents

| AlSufaces | | || AlEnties | | UnselectAll |

[v] = | 2

* Select the OK button to exit Machine Group Properties.
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¢ The stock is displayed with phantom red lines and it should look as shown.

23.2 Verify the wirepaths
* From the Toolpaths Manager, click on the Select all operation icon to select both wirepaths.

Toolpaths v &%

@"k hix EvBcl 7 @
BRR vaocst G DY

+ Select the Verify selected operations button.

Toolpaths

Figure: 23.2.1
Venfy
@ P Creste Bookmark 5 Teolpath  [J] Stock Wireframe |J] Machine l\.
N5 Automatic Bookmark - Tool [] Initial Stock | [/] Gnomon *
Stop = Toaol All
Conditions = Gear Bookmarks Components= N | Workpiece Fixtures Buxes ‘Cperations €
Playback. Visibility O
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+ Select View tab and enable Workpiece as shown.

File Home Verity
OH &S~ (B 2 B
pight (|1 4= | —
Zoom  Fit Isometncg Norkpiece) Tool  Multipie | Single’ 2 Views
Window Ef Front = N =/ Workpiece | | View in Rows
Tven s

+ Select Verify tab and enable Color Loop as shown.

‘1. ‘i O @ @ <, Points

ma Colfision  Material Show Restrict. ShupResmd
[Loop f Checking = Cutting = Edges Drawing Drawing i Enable\.'ectors

Playback Display

+ Right click and select the Isometric option.
¢ Right click and select the Fit option.

|d |
+ Select the Play button to run Verify. 44 @ P M P
¢ The part should look as shown in Figure: 23.2.2.

Figure: 23.2.2

NOTE: To rotate the part, move the cursor to the center of the part and click and hold the mouse wheel and
slowly move it in one direction.
To Zoom In or Out hold down the mouse wheel and scroll up or down as needed.
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D

¢ Under the View tab, click on the Isometric icon '=em=tric and then the Fiticon rt to see the partin the
original position if needed.

ORI
LR oS

¢ To check the part step by step, click first on the Start (Home) icon.

¢ Click on the Step Forward icon to see the tool moving one step at a time.
¢ The part should look as shown after several steps.

¢ Click on the Step Forward until the toolpath is completed.

23.3 Chip removal
+ Select the Verify Tab and select the Keep Chips icon as shown in Figure: 23.3.1.
B Figure: 23.3.1
File Home View Verify
e g Bam e ¥ OB DT

?ﬁ!ﬂ“ Collision.  Material =~ Show  Restrict Stop Restrict 3/4 X¥ Clipping YZ Clipping 2X Clipping | ‘Comparg | Keep
foop Checking~ Cutting> Edges Drawing Drawing ?__ Enable Vectars - Flane = Plane = Plare = Chips

Playback Dispiay Clipping

5F|5 i Clear All
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¢ Click on the part as shown in Figure: 23.3.2.

Figure: 23.3.2

Select the
Finished Part

¢ The part will appear as shown in Figure: 23.3.3.

Figure: 23.3.3

. . . . - &
* To exit Mastercam Simulator click on the Close icon. @
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STEP 24: POST THE FILE TO GENERATE THE NC CODE

+ Select Post selected operations button from Toolpaths Manager.

Toolpaths

- 0 %
M4 hix EUEE- 7 @
BER YyAaQSs @I ¥
NOTE: The active Post Processor is a generic FANUC post processor.
¢ In the Post processing window, as shown in Figure: 24.0.1, if needed, make any necessary changes.
Figure: 24.0.1
Post processing X
Acthsepost; SelectPost
FPREANDE PET
[T Output Mastercam file descriptor Praperies...
NC file
() Overwtite Edit
@) Ask MC extension:
[]send to machine Comrunications
[] Nctfile
Chwerwiite Edit
Ask
v | %] 2

* Select the OK button to continue.

* Save the NC file.
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* The NC file will appear on the screen as shown in Figure: 24.0.2.

Figure: 24.0.2

- —
-2 " - Estoe Tutoriat 3_Die PunchNC - Mastercarn 2018 Coda Evpert - la} b
“ Home  Wiew | MCFurciions ~ 9

Y -l el ER Y L TR Y B

i Remove Blook Numbzes Jfl Remove Sloc Sip | senn
6o - First Previous Mest LSt Mark. First Previous Wext  [ast.  Muf-Sireey
2] Remove Spaces == Remave Comments ingar

Editing Communications &~ Syns

N
Cerfigurabian
ks e

Tutonal 3 Die Punch.NC % et el iR e e

£
o
[
L
(
K
K.
K
K
b5
H:
b
N
K.
b5
K.
b
K.
bot
K
K,
K
K
b
K.
K
b5
K,
b5
K
b
K
).t
b
K.
p .t
K
b4

Find Extants i

niM60° Coll 150BKR 100 ——FH——+

NOTE: The G code that you have created will appear on the screen.If the code looks okay, you can shut down
the window without saving it. If you need to change the code, make sure you save it before you close the
window.

How the program is sent to the machine depends on the shop setup.

* Select the "X" box at the upper right corner to exit the Mastercam Code Expert.

STEP 25: SAVE THE UPDATED MCAM FILE
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CREATE THE GEOMETRY FOR TUTORIAL #3 EXERCISE

Use these commands to create the geometry.
* Rectangle.

¢ Circle Center Point.

¢ Line Endpoint.

* Arc Tangent.

¢ Line Tangent.

¢ Line Parallel.

¢ Trim Entities.

¢ Mirror.

* Rotate

¢ Point Position - Thread Point.
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CREATE THE TOOLPATHS FOR TUTORIAL #3 EXERCISE

Create the Toolpaths for Tutorial #3 Exercise as per the instructions below.

Machine The Inner Profile using Contour Wirepath.
+ In order to complete this operation follow page 171 to page 184.

Machine The Outer Profile using Contour Wirepath.
* In order to complete this operation follow page 187 to page 198.
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Verify The Wirepath.
+ Set the Stock according to the part.

* In order to complete this operation Verify the part and follow page 201 to page 206.
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NOTES:
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TUTORIAL #3 QUIZ

+ What command allows you to create a line tangent at an angle?

* What does Mirror command allow you to create?

* What does Divide command do?

¢ What is a Tab?

* What does Stop parameters allow you to set?
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OVERVIEW OF STEPS TAKEN TO CREATE THE FINAL PART:

From Drawing to CAD Model:

¢ The student should examine the drawing on the following page to understand what part is being created in the
tutorial.

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

Create the 2D CAD Model used to generate Wirepaths from:

¢ The student will create the Top 2D geometry needed to create the wirepaths.

* Geometry creation commands such as Create Rectangle, Circle Center Point, Line Polar, Arc Tangent, Line
Tangent, Trim, Mirror, Rotate, and Create Thread Point will be used.

Create the necessary Wirepaths to machine the part:
¢ Contour wirepath to cut the inner profile.
* Contour wirepath to cut the outer profile.

Backplot and the file:
* The Backplot will be used to simulate a step-by-step process of the wire’s movements.
¢ The Verify will be used to watch the wire machine the part out of a solid model.

Post Process the file to generate the G-code:
¢ The student will then post process the file to obtain an NC file containing the necessary code for the machine.

‘ . This tutorial takes approximately one hour and 30 minutes to complete.
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GEOMETRY CREATION

STEP 1: SETTING UP THE GRAPHIC USER INTERFACE

Please refer to the Getting Started section to set up the graphical user interface.

NOTE: The part is symmetric about both X and Y-Axis. You need to create just a quarter of the geometry and
then mirror it about X and Y-Axis to create the entire geometry.

STEP 2: CREATE A RECTANGULAR SHAPE

In this step you will create a rectangular shape given the width, the height, and the anchor point.

Step Preview:

[ | |
_________ Eiaanam

WIREFRAME
* From the Shapes group, select the Rectangle icon.
HOME SURFACES  SOLIDS  MODELPREP  DRAFTING  TRANSFORM  MACHINE  VIEW  TOOLPATHS

.0 + ; = ; TS .
+ II\+/I / /" Line Parallel @ B Arc 3 Points / A |- 1,‘] {A-l <
=9 e |, Line Perpendicular " Arc Tangent S~ L =

Point Bolt Line Circle

< el . 7 Grdie Fdge Pant. ™ Spline Rectangle Create Bounding Silhouette Turn  Relief Ras
Position™ Circle | Endpoints TR oBest Center Point '\ Cifcle Edge Point Manual ¥ - Letters Box  Boundary Profile Groove Ve
Points Lines Arcs Splines Shapes
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¢ Enter the Width and Height and, if needed, disable Anchor to center as shown.

Rectangle *ox

@®

®

Basic

Points A~
1 (|2

Dimensions i~

Width: 2.50000
Settings A

(| Anchor to center

[] Create surface

1)

ir
2

* Press Enter after typing the values to see a preview of the rectangle.
+ [Select position of base point]: Select the origin as shown in Figure: 2.0.1.

Figure: 2.0.1

-

Select the Origin

* Make sure that when selecting the origin, the visual cue of the cursor changes as shown.
* Press Alt+F1 to fit the drawing to the screen.

* Select the OK button to exit the command. @®®

NOTE: While creating the geometry for this tutorial, if you make a mistake, you can undo the last step using
the Undo icon. 9 You can undo as many steps as needed. If you delete or undo a step by mistake, just use

the Redo icon. 'y To delete unwanted geometry, select it first and then press Delete from the keyboard.
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STEP 3: CREATE PARALLEL LINES FOR THE OUTSIDE PROFILE

In this step you will create parallel lines that will be used to create the outside profile of the part.

Step Preview:

0250

1

—= =025 ~— 0750 —=1 0500 =—

,,,,,,,,,

WIREFRAME
¢ From the Lines group, select the Line Parallel icon.

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAFT
ot * s TR |
+ () / Line Paralle| @ . Arc 3 Paints

o + |, Line Perpendicular N Arc Tanigent
Paint Bolt Line L i = Circle ~ 2 g
Position ¥ Cirdle | Endpoints Line Closest Center Point ' Circle Edge Point

Paints Lines Arcs

+ [Select a line]: Select the lower horizontal line of the rectangle as shown.

Select this line

+ [Select the point to place a parallel line through]: Click somewhere above the selected line.
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* Enter the Offset Distance 0.5 as shown. Press Enter.

Line Parallel 2 x

©)

Basic
Entity 5

Method: @ Point ﬂ}
1) Tangent

Offset Distance -

10.3000 o

Direction =)

F
B [

®) Selected side
) Opposite side
) Both sides

+ Select OK and Create New Operation to continue with the same command. L‘
+ [Select a line]: Select the last line that you created as shown in Figure: 3.0.1.

Figure: 3.0.1

Select this line

+ [Select the point to place a parallel line through]: Click somewhere above the selected line.
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* Enter the Offset Distance 0.25 as shown. Press Enter.

Line Parallel v &%

©)

Basic
Entity )
Method: @ Point | 3|

I} Tangent
Offset Distance ~)

0.2500 -

Direction -~

ir
- b

(®) Selected side
) Opposite side
) Bioth sides

+ Select OK and Create New Operation to continue with the same command. @@ ®
* [Select a line]: Select the right side vertical line of the rectangle as shown in Figure: 3.0.2.

Figure: 3.0.2

[Select this Iine3>'

* [Select the point to place a parallel line through]: Click somewhere to the left of the selected line.
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* Enter the Offset Distance 0.5 as shown. Press Enter.

Line Parallel 1 x

@

Basic
Entity A
Method: ® Point $
(! Tangent
Offset Distance )
ta
Direction A
(®) Selected side
) Oppeosite side
) Both sides
+ Select OK and Create New Operation to continue with the same command. I
+ [Select a line]: Select the new vertical line as shown in Figure: 3.0.3.
Figure: 3.0.3

I
1
1
1
L
|
1
1
1

(Select this Iinej;i

+ [Select the point to place a parallel line through]: Click somewhere to the left of the selected line.

Mastercam 2018 Wire Training Tutorial Page|223



IRV NO]:{):\:Z W CREATE PARALLEL LINES FOR THE OUTSIDE PROFILE

* Enter the Offset Distance 0.75 as shown. Press Enter.

Line Parallel v 3 X
® @O®
Basic

Entity F

Methad: (@ Point | €
{71 Tangent
Offset Distance )

|0.7500

4
L
-5

Direction ""
(® Selected side

() Opposite side

) Both sides

¢ Select OK and Create New Operation to continue with the same command.
* [Select a line]: Select the left side vertical line of the rectangle as shown in Figure: 3.0.4.

Figure: 3.0.4

= Select this line )

+ [Select the point to place a parallel line through]: Click somewhere to the right of the selected line.
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* Enter the Offset Distance 0.25 as shown.

Line Parallel v & ox
® @O®
Basic

Entity e

Method: ® Point | €
() Tangent

Offzet Distance )

0.2500

Direction ~l

4
i
- b]

®) Selected side
! Opposite side
) Both sides

* Select the OK button to exit the command. @®®

¢ The geometry should look as shown.
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STEP 4: CREATE A LINE ENDPOINTS

In this step you will create a line given the endpoints of the line.

Step Preview:

WIREFRAME
¢ From the Lines group, select the Line Endpoints icon.

HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAF
+

+ T: N * Line Parallel @ " Arc 3 Points
> |, Line Perpendicular N\ Arc Tangent
Paint Bolt i Circle s x
Position™ Cirdle *- Line Closest = Center Point ‘+ Circle Edge Point ~
Points Lines Arcs

* [Specify the first endpoint]: Select the intersection point as shown in Figure: 4.0.1.

Select the
Intersection point

A4

Figure: 4.0.1
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* [Specify the second endpoint]: Select the intersection point (or endpoint) as shown.

Select the
Intersection point

+ Select the OK button to exit the command. @@®
¢ The geometry should look as shown.
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STEP 5: CLEAN UP THE OUTSIDE PROFILE USING TRIM TWO ENTITIES

Clean up the geometry by trimming the entities to their intersection point.

Step Preview:

NOTE: During the trimming process it is very important to select the entities exactly at the locations that are
shown in the graphics on the following pages.
Mastercam's auto-preview feature displays the result of the selected function as you move the mouse over

the final entity selection. A solid line represents what will be created, while a dashed line represents what will
be removed.

WIREFRAME

¢ From the Modify group, select the Trim Break Extend icon as shown.
MING TRANSFORM MACHINE VIEW

P P E f LY " ("X Close Arc ™
A OAD EELY @& (X)) ¢ HIg

b L /B[} Comb\'ne\ﬂews
Spline Rectangle Create Bounding Silhouette Turn  Relief Rasterto Curve Curve Curve | R re; Fillet: Chamfer

Offset Project = 4 B
Manual ™ - Letters Box  Boundary Profile Groove Vector | OneEdge All Edges Slice™ | Extend™ Entities ™ Entities™  w E" Refit Spline
Splines Shapes

Curves Meodify
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* Enable Trim 2 entities as shown.

Trim Break Extend Box
Basic
Entity Al
Type: ® Trim

() Break
Methad: () Auto

) Trim 1 enbity

® Trim 2 entities

) Trim 2 entities

() Divide/delet=

() Trim to point

() Extend
Extension Length -}
10,1000 -

¢ [Select the entity to trim/extend]: Click on Entity A as shown in Figure: 5.0.1.
+ [Select the entity to trim/extend to]: Click on Entity B as shown in Figure: 5.0.1.

Figure: 5.0.1

((Select Entity E ) ( Select Entity Drj (‘Select Entity C )
l 7/

/

[Select Entitm @ect Entity B )

¢ [Select the entity to trim/extend]: Click on Entity B again as shown in Figure: 5.0.1.
+ [Select the entity to trim/extend to]: Click on Entity C as shown in Figure: 5.0.1.

+ [Select the entity to trim/extend]: Click on Entity C again.

+ [Select the entity to trim/extend to]: Click on Entity D as shown in Figure: 5.0.1.

+ [Select the entity to trim/extend]: Click on Entity D again.

¢ [Select the entity to trim/extend to]: Click on Entity E as shown in Figure: 5.0.1.
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¢ Enable Divide/delete as shown.

Trim Break Extend 2 %

Basic

Entity )
Type:  ® Trim

() Break
Methad: () Auto

L) Tam T entity

) Trirn 2 entities

() Trim 3 entities

(® Divide/delete

() Trim to point
() Extend

Extension Length )

4 b

0.1000 o

+ Select the entities to delete them, at the same locations as shown in Figure: 5.0.2.

Figure: 5.0.2

Select the entities
in these locations

[/

* Select the OK button to exit the command.
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¢ The geometry should look as shown.

STEP 6: CREATE PARALLEL LINES FOR THE INSIDE PROFILE

In this step you will create parallel lines that will be used to create the inside profile.

Step Preview:

,,,,,,,,,,,,,,,,,,,,,,,,,

WIREFRAME
¢ From the Lines group, select the Line Parallel icon.

FILE HOME IREFRAME) = SURFACES SOLIDS MODEL PREP DRAFTING TRANE

+ (+) / Line Parallel @ \ Arc 3 Points 1
4

|, Line Perpendicular Arc Tangent
Point Bolt Line *ike % Circle FR o Spline Re
Position ™ Cirde’ | Endpoirits Line Closest Center Point - Cirdle Edge Point Manual ¥

Points Lines Arcs Splines
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* [Select a line]: Select the left side vertical line of the rectangle as shown in Figure: 6.0.1.

Figure: 6.0.1

(Select this line )

+ [Select the point to place a parallel line through]: Click somewhere to the right of the selected line.
* Enter Offset Distance 0.3 as shown. Press Enter.

Line Parallel g x

Basic
Entity )
Method: (@ Point | €
{23 Tangent
Offset Distance sl
=5
Direction )

(®) Selected side
) Opposite side
| Baoth sides

¢ Select OK and Create New Operation to stay in the command.
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¢ [Select a line]: Select the last vertical line that you created as shown in Figure: 6.0.2.

Figure: 6.0.2

[Select this Iine:I
Vi

/
7

+ [Select the point to place a parallel line through]: Click somewhere to the right of the selected line.
¢ Enter Offset Distance 0.75 as shown. Press Enter.

Line Parallel > B x

®

Basic
Entity ~l
Method: © Point |

) Tangent
Offset Distance hald

707500

L]
ik
-

Direction all
®) Selected side

) Opposite side

) Both sides

* Select OK and Create New Operation to stay in the command.
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¢ [Select a line]: Select the lower horizontal line of the rectangle as shown in Figure: 6.0.3.

Figure: 6.0.3
; Select this line
+ [Select the point to place a parallel line through]: Click somewhere above the selected line.
¢ Enter Offset Distance 0.375 as shown. Press Enter.
Line Parallel 7 ox

®

Basic

Entity ~
Method: (@ Paint €5/

() Tangent
Offset Distance )
103750 e
Direction ~

®) Selected side
) Opposite side
) Both sides

* [Select the OK button to exit the command. @®®
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¢ The geometry should look as shown.

STEP 7: CLEAN THE INSIDE PROFILE USING TRIM THREE ENTITIES

Clean up the geometry by trimming the entities to their intersection point.

Step Preview:

WIREFRAME
¢ From the Modify group, select Trim Break Extend as shown.

MING TRANSFORM MACHINE VIEW

~ OADERELY @ & &F .r Al Bl

Spline Rectangle Create Bounding Silhouette Turn  Relief Rasterto Curve Curve Curve | Rl --. Fillet: Chamfer Offset Project 1A -
Manual - Letters Box  Boundary Profile Groove Vector | One Edge All Edges Slice™ | Extend™ Entities ™ Entities™  w /4 Refit Spline
Splines Shapes Curves Modify
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* Enable Trim 3 entities as shown.

Trim Break Extend 7 x

®

Basic
Entity ~
Type: @ Trim

() Break
Method: () Auto

L) Tam 1 entity

() Trim 2 entities

(@) Trim 3 entifies

() Divide/delete

(L) Teim to peint

() Extend
Extension Length =
10.1000 re

¢ [Select the first entity to trim/extend]: Click on Entity A as shown in Figure: 7.0.1.
+ [Select the second entity to trim/extend]: Click on Entity B as shown in Figure: 7.0.1.
* [Select the second entity to trim/extend to]: Click on Entity C as shown in Figure: 7.0.1.

Figure: 7.0.1

|:Select Entity C herej
] [

' \V
; ESeIect Entity A herej Céelect Entity B herej
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¢ The geometry should look as shown.

* Select the OK button to exit the command. ®®®

STEP 8: DELETE THE CONSTRUCTION LINES

Step Preview:

+ Select the two lines as shown in Figure: 8.0.1.

Figure: 8.0.1

¢ Press Delete from the keyboard to delete these lines.

Mastercam 2018
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STEP 9: MIRROR THE GEOMETRY ABOUT X-AXIS AND Y-AXIS

The Mirror command allows you to create mirror images of geometric and drafting entities by reflecting them

symmetrically with respect to a defined axis or point, including selected line or theoretical line defined between two
points.

Step Preview:

VAN

NOTE: To select all entities for mirror, we are using the window selection. You select one corner of the window

and then the opposite corner. Make sure that all entities are completely inside of the window before clicking in
the opposite corner.

TRANSFORM
* From the Position group, select the Mirror icon.

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PRE

1 L -
9;’ ? V! 1 G’ O+ -rl "\l
Dynamic Translate Rotate Project Move td Rall Entity Chains
- Origin
Paosition Oifset

* Hover the cursor in the center of the geometry and scroll down the mouse wheel to unzoom.
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¢ [Mirror: select entities to mirror]: Left mouse click and hold in the upper left area of the window outside of the
geometry as shown in Figure: 9.0.1.

Figure: 9.0.1

—_Click and hold here ]

NOTE: The upper point has to be completely outside the geometry.

* Make a window that incorporates the entire geometry by dragging the cursor and clicking in the opposite
corner as shown in Figure: 9.0.2.

Figure: 9.0.2

Click here to
window all entities

IZ@' End Selection

+ Select the End Selection button (or press Enter) to finish the selection. "
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¢ In the Mirror panel, make sure that Copy is selected and then enable Y offset as shown in Figure: 9.0.3.

Figure: 9.0.3

Mirror 2 x

® @O®

GETE Advanced

Entity ~

ethod: @ Copy

) Move

) Join
Selection )
Reselect
Axis o~

O Xoffset: {p.0000

8 Y offset: |0.0000 . ) -

) Angle:  |0.0000

o
|57

) Vector:

Note and Label Text ~l
/| Mirrer
Circle Start Position ~l
[[] Translate
¢ Press Alt+F1 to fit the drawing to the screen.
¢ The preview should look as shown.

NOTE: When performing a transform function, Mastercam creates a temporary group from the original,
highlighted in red, and a result from the transformed entities, highlighted in purple. These two colors stay in
effect until you use the Screen, Clear Colors function or perform another transform function.

+ Select the OK and Create New Operation button to continue with the Mirror command. =

¢ [Mirror: select entities to mirror]: Unzoom the geometry and make a window to select the geometry in the
same way as shown previously.

¢ Press Enter to continue.
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¢ In the Mirror panel, make sure that Copy is selected and then enable X offset as shown in Figure: 9.0.4.

Figure: 9.0.4

Mirror 2%

® ®O®

e Advanced

Entity a)
) Move
) Join
Selection ~)
Rezelect
Axis -~
(’__ X offset: g.0000 ) W [ [_}
O ¥ offset: 10 0000 .
) Angle: - |0.0000
) Vector:
Mote and Label Text ~)
v | Mirror
Circle Start Position ~)
[ ] Transtate
* Press Alt+F1 to fit the drawing to the screen.
¢ The preview should look as shown.
. ¥
| 1
| 1
|
-
| 1
I 1
L 1
L !
¢ Select the OK button to exit the Mirror panel. =/
+ Right mouse click in the graphics window and select Clear Colors as shown.
ey
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STEP 10: CREATE THE THREAD POINTS

Thread Point is the point where the machine threads the wire, usually a pre-drilled hole in the material. The wire cuts from

the thread position to the start of the chain based on the settings for lead ins and lead outs. See Getting Started to learn
how to create the Wire utilities toolbar.

Step Preview:

||
:
:

,,,,,,,,,,,,

T
>ﬁ

10.1 Create the Thread Point for the outside profile

WIREFRAME
+ From the Points group, select the Point Position icon.

FILE HOME SURFACES  SOLIDS  MODELPREP  DRAF

*—0 ol

. - " ]
() / /7 Ling Parallel @ Arc 3 Points
o8

| Line Perpendicular

| Arc Tangent
Bolt Line £ Circle i .
Cirde | Endpoints Line Closest » Center Point '+ Circle Edge Point ™
Paints Lines Arcs
¢ Select Thread Point as shown.
Point Position 7 ox

®

Basic

Entity )
Type: () Point

() Cut point

Reselect
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¢ From the AutoCursor drop down list, select Relative.

HH AutoCursor@:E

i3 AutoCursor

+ Origin

{+) Arc Center
, Endpoint

A Intersection
A Midpaint
" Midpaoint 2 Points
+ Point
{:} Quadrant
/7 Miang

—+ Mearest

Relative
7#z Tangent

J:LPe-'DendicuIar

¢ [Enter a known point or change to Along mode]: Select the midpoint of the line as shown in Figure: 10.1.1.

Figure: 10.1.1

I Ve

. A ]

R
( select the Midpoﬁp

R

* Make sure that when selecting the midpoint, the visual cue of the cursor changes as shown. %
* Hover the cursor above the Y axis as shown, then enter -0.25 to create the point below the line.

—y

_;iMOVE the cursor here j

| GaE)_

@ s

* Press Enter three times to create the point.
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¢ From the AutoCursor drop down list, select Relative.

i: AutoCu rsor@x‘g

ik AutoCursor
+ Origin
{+) Arc Center
., Enclpoint
# Intersection
A& Midpaoint
# Midpaint 2 Paints
+ Point
{:} Quadrant
A Nong

—+ Mlearest

Relative
7+z Tangent

Jll:'erpendicular

+ [Pick a known point to use as a reference]: Select the Midpoint of the line as shown.

Select the Midpoint )

:
<
:

| N

1

* Move the cursor to the Y axis as shown, enter 0.25 to create the point below the line.
Y

¢ Press Enter three times to create the point.

+ Select the OK and Create New Operation to complete the command.
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¢ The geometry should look as shown.

I Ve

Ii N ]

10.2 Create the Thread Point for inside profile

¢ From the AutoCursor drop down list, select Relative.

ik AuteCu rsor@x‘}';

i3 AutoCursor

+ Origin
{+) Arc Center
, Endpaint
2 Intersection
A+ Midpoint
+* Midpaint 2 Points
+ Point
{:} Quadrant
/4 Along

—+ Mearest

Relative
z+: Tangent

leeruendicular
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¢ [Enter a known point or change to Along mode]: Select the midpoint of the line as shown in Figure: 10.2.1.

Figure: 10.2.1

- N ]

=
G‘Qe/ct the Midpoint ) i

* Move the cursor to the Y axis as shown, enter 0.25 to create the point above the line.

¢ Press Enter three times to create the point.
* From the AutoCursor drop down list, select Relative.

i AutoCu rsox",'_-.

i1 AutaCursor
+. Origin

{+) Arc Center

, Endpaint

# Intersection

A Midpoint

A Midpoint 2 Points
+ Point

{:} Quadrant

A Mong

—+ Mearest

Relative

2+% Tangent

J:_F'eﬁ:endicular
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¢ [Enter a known point or change to Along mode]: Select the midpoint of the line as shown in Figure: 10.2.2.

Figure: 10.2.2

- N ]

( Select the Midpoint ) y

* Move the cursor to the Y axis as shown, enter 0.25 to create the point above the line.

¢ Press Enter three times to create the point.

+ Select the OK button to complete the command. @®®
¢ The final geometry should look as shown.

I Vv

:

.
>

1
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STEP 11: SAVE THE FILE

FILE
¢ Save As.

¢ Click on the Browse icon as shown.
* Find a location on the computer to save your file.
¢ File name:"Tutorial 4_Multiple Contours and Tabs".
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STEP 12: SELECT THE MACHINE AND SET UP THE STOCK

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 it 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). For
the purpose of this tutorial, we will be using the Wire Default machine.

NOTE: If you already have a wire in the Toolpaths Manager, do not select another machine. Expand
Properties and select Files. When the Machine Group Properties dialog box appears, on the File tab select
Replace button under the Machine - Toolpath Copy section, and open the file of WIRE DEFAULT.MCAM-WMD.
Once finished, select OK to exit the dialog box. Otherwise, please follow next step.

MACHINE
¢ Click on the pull down arrow under Wire and select Default.

FILE HOME WIREFRAME SURFACES S0LIDS MODEL FREP D

Im IEBZ ) BT 2 5
-T- =0 U - I o a2
Mill  Lathe Mill-Turn Wire Router Design Control  Machine Material | Back
=] % & : * Definition Definition

Machin Default ! Job'Setup

Manage List...

ool

12.1 Set up the stock

* From the Toolpaths Manager, select the plus sign (+) in front of the Properties to expand the Toolpaths Group
Properties.

!EI--%E Machine Group-1
% Properties - Generic Wire EDM

Select the
plus sign

+ Select the Stock setup to set the stock size.

Select the Stock
setup
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¢ Change the parameters to match Figure: 12.1.1.

Figure: 12.1.1

Machine Group Properties X

Files Program Settings Stock Setup

Stock Plane

= = T

Shape
(@) Rectangular () solid B

() Cylindrical (File =

Display

[“]Fitscreen
(@) Wire frame

(O solid

Stock Origin

In view
coordinates

Selectcomers... Bounding box | NClextents

| AllSurfaces | All Solids | AllEntities | Unselect All

[v][=] 2

* Select the OK button to exit Machine Group Properties.
¢ Right mouse click on the graphics window and select the Isometric view as shown.

Zoom Window
£ Unzoom 80%
2 Dynamic Rotation
& Fit

& Top (WCS)

& Front (WCS)
& Right (WCS)

57 lsometric (WCS)

* Press Alt+F1 to fit the drawing to the screen.
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¢ The stock is displayed with phantom red lines and it should look as shown.

* Right mouse click in the graphics window and select Top view.

Zoom Window
£ Unzoom 80%
2 Dynamic Rotation

& Fit

& Top (WCS)

& Front (WCS)

& Right (WCS)

67 Isometric (WCS)
GView

/" Delete Entities

|3 Analyze Distance...
2 Analyze Entity Properties...
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STEP 13: MACHINE MULTIPLE CONTOURS USING CONTOUR WIREPATH

Contour wirepaths have the same general shape in both the XY plane (the lower contour) and the UV plane (the upper
contour). Contour wirepaths can taper inward or outward, and you can specify the location of the land, the point at which
the taper begins. You can further modify the shape of the contour wirepath by specifying how Mastercam handles sharp
and smooth corners. A contour wirepath can also be based on an open boundary and used for cutting off or trimming a
part. In this step you will learn how to select multiple contours using the window selection.

Toolpath Preview:

WIREPATHS
* From the Wirepaths group, select Contour.

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTING

=) 4] Bl < 2 . Bz
| - - #°  TH Nesting
Contour 4 Axis No Core Point Canned = T-l;gglspf’g:;
Wirepaths LUitilities
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* From the Chaining dialog box, select the Window button. Then select the Options button.

m Chaining ke
@
DD—pIane ® 30
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+ Enable Break closest entity to thread point as shown in Figure: 13.0.1.

NOTE: Break closest entity to thread point establishes a wirepath start
point by breaking the entity closest to the thread point at a position
perpendicular to it. If a perpendicular position cannot be established, this

setting is ignored.

+ Select the OK button to exit Chaining Options.

] Lewel

Closed chains

Open chains
[ ]section angle

[ ]Start chain at point

[JIgnore depths (in 30 maode)

[ Allow surace edges in Single mode

Break entities in Dyvnarnic

Figure: 13.0.1

0o

Break closest entity to thread poi@

Closed chains

Use cursar position

Cpen chains

Mested chains

O o @ cow

() One way @ Zigzag

Sorting |next closest e

[|Reverse inner chaing

Sync mode Mane

* Make a window around the two rectangles as shown in Figure: 13.0.2.

NOTE: To make a window, left click and hold
one corner of the window, and then move
the cursor to the opposite corner and left
click again. Make sure that the two
rectangles are completely inside of the
window.

[infinite nesting in area chains

Figure: 13.0.2

( Makeawindowﬁ i
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+ [Sketch approximate start point]: Select the thread point as shown in Figure: 13.0.3.

Figure: 13.0.3

I |;Sellect this Thread point )

—— ]
/" ______ ".

2 NI

+ Select the OK button to exit from the Chaining dialog box.

13.1 Wirepath Type

* In the Wirepath type page, the Contour toolpath should already be selected.

B Wirepath - Contour s

Mizc. Walues Chain Geometry
Aux. Registers .

Cut Parameters ] h
Compengzation

Stops
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13.2 Set the Wire/Power parameters

The Wire/Power page allows you to choose a wire power settings library file and use its values for the wirepath operation.
You can also set the pass number to use for the first pass of the wirepath, and specify the settings for a single pass. To edit

the power settings for each pass you have to disassociate the wirepath from the power settings library by deselecting the
Associate to library check box.

¢ From the Tree View area, select Wire/Power.

NOTE: If you need to create your own wire power library, please see Tutorial #1 (page 46). To open the library
saved in Tutorial #1, click on the Open icon and select the library from the Power library list. Otherwise, use
the default WIRE_INCH.power library as shown in this tutorial.

¢ Enable Associate to library to use the default WIRE_INCH.POWER library as shown in Figure: 13.2.1.
+ If an Edit Power Settings dialog box appears, select the option No.

Figure: 13.2.1

Pawer library

|C:\Users\F’uinc'\Dncuments\shaledMcam2D18\wile\F’0wer\WlHE_INCH.prel | i} H

o

Associate to library Optionz
Wire
Starting Pass # = Pawer

Fill tamk:

Pass # =
Offset i Condition code: Feed rate: o0

wire Diameter ooz

wiine Badius 0.006
Wire Owerburn g

Apply additional offzet to;

Stock to Leave (®) Program coordinates

() Machine offzet register

Tatal Offset 0.008

Pass Cornment
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13.3 Set the Cut Parameters

The Cut Parameters page is used to define the type and the number of cuts you will make in the wirepath, to control the
stop codes, to suppress thread or cut flags. You can also divide the cuts into separate operations.

Mastercam Wire supports three main categories of cuts: rough and skim cuts before the tab, tab cuts, and skim cuts after
the tab. The Cut Parameters page lists the programmed cuts and indicates their grouping as operations.

* From the Tree View area, select Cut Parameters.
* Change the parameters to make one rough pass, one tab cut, and one finish pass as shown in Figure: 13.3.1.

Figure: 13.3.1

Cuts before tabs
Perfarm rough cut

Cutting method

@ 0newWay (O Reverse

Additional skir cuts (bhefore tak):
Feset pass nurmber on tab cuts

Tabs

Tah Takh Width

Mumber of tab cuts

kake tabh cutoff rmowe with skirm cut

[JExpand operation
[(]suppress all wire threads

[J5uppress all wire cuts

@nearization tolerance:

0.0007 :D

P
<
J

All cuts together

@--Chain 1
(@ Automatic i - Rough (with stop and tab cut)
i e Skim
OMEmUEU q%} é--C_hain o
' - Rough (with tab cuf)
I t
sesguarepoints | Skirm
Start tidpoint End
Cuts after tabs
Skirm cuts after tak Together 1 )
. 0 Total cuts for each chain z

Perform rough cut is used to create a rough cut for the contour. The rough cut uses the Start Pass # from the Wire power
settings library.

Tab is the uncut material that secures the part to the material; Make tab cutoff with skim cut pass cuts the tab with the
Rough.

Skim cuts after tab allows you to enter the number of finish passes after cutting the tab.
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13.4 Set the Compensation parameters

Compensation page allows you to set the compensation method by which Mastercam Wire offsets the wire from the
wirepath. Choose to offset the wire to the right or left of the wirepath. You can eliminate arcs in the wirepath that are less
than or equal to the radius of the wire, or insert arc moves around corners in the wirepath. It also allows you to check for
and eliminate unwanted intersections in the wirepath.

¢ From the Tree View area, select Compensation.
* Leave the Compensation direction to Auto and disable Infinite look ahead as shown in Figure: 13.4.1.

Figure: 13.4.1

Compensation type Contral e

Cormpensation direction

(@ Auto \. (
() Left

(I Right

[~ Optimize
Infinite look ahead

Faoll araund cormers Sharp

Compensation type sets to Control outputs control codes for compensation and does not compute the compensated
wirepath.

Compensation Direction allows you to offset the wire to the right or left of the wirepath. Auto sets the compensation
direction depending on the location of the thread point inside or outside of the contour.

Optimize eliminates arcs in the wirepath that are less than or equal to the radius of the wire.

Infinite Look Ahead checks for wirepath self-intersections along the entire contour before creating the wirepath. If
Mastercam Wire finds a wirepath intersection, it modifies the wirepath so that it does not cut the portion of the part
that comes after the intersection.

Roll Cutter Around Corners inserts arc moves around corners in the wirepath. The radius of the arc moves equals the
radius of the wire. Not available with compensation type set to Control.
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13.5 Stops

Stops page allows you to create optional stops (M01) or program stops (MQ0O0) in a wirepath. For contour wirepaths, you
have the options to apply the stops before and/or after tabs.

¢ From the Tree View area, select Stops as shown in Figure: 13.5.1.
* Make sure that the parameters are set to generate the stop (M00) before the Tab.
+ Notice that Chain 2 now has a stop.

Figure: 13.5.1

[] Generate stop

(@ For each tah

() Forfirsttab in operation

Output stop code

() As glue stop []Before Tah . l

[ Distance befare end of tab n.a

After tab

= Chain 1
Pl Fough (with stop and tab cuf)
i Skim
B Chain 2
Fough (with stop and tab cut)
L Skim

Tatal cuts for each chain 2

For first tab in operation outputs a stop code before the tab cut for the first tab cut on Chain 1 of the operation.
Subsequent tab cuts throughout the operation do not include stop codes.

As stop outputs a program stop code (MO00). Pauses the wire machine until the operator restarts it.

Before Tab and After Tab places the glue stop or the program stop (whichever stop code you select) either before or
after the selected tab.
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13.6 Leads

Leads page allows you to set the wire motion when entering or exiting a part.

* From the Tree View area, select Leads.

* Make sure that the Lead in and Lead out are set to Line only. Add an Overlap and set the rest of the
parameters as shown in Figure: 13.6.1.

Figure: 13.6.1

Lead in
@ Line anly

() Line and arc j r

()2 lines and arc

Lead out
®) Line only

() Arconly H
(O Arcand line

() Arcand 2 lines

Entryy/Exit
e s 1 05
ArC sweeD 900
@verlap: il].1 _D
[ tdex lead aut n.a Fesettaper
Trim final lead out
Fapid options
[]Tak cuts (ho dropout method) [ | Rapid from Thread point
[ ] Ao positian cut point ] Ragid to Cut point

Set start position tothread point

D FRapid to start position at end of program

Lead in sets the shape of the part entry motion. The lead in extends from the thread point to the start of contour.

Line only creates a line between the thread point and start of contour.

Lead out sets the shape of the part exit motion. Lead out extends from the end of contour to the cut point. You have
the same options as in the Lead in plus the following extra options.

Overlap eliminates potential burrs by overlapping the start and end of the contour by the amount entered.
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13.7 Set the Tab/Finish Leads

This page allows you to set the wire motion when entering or exiting a part when making tab cuts (Tab Cut Leads section)
and skim cuts after a tab cut (Finish Leads section).

* From the Tree View area, select Tab/Finish Leads.
* Make sure that the Lead in and Lead out are set to Line only, add an Overlap as shown in Figure: 13.7.1.

Figure: 13.7.1
Takh Cuts
Tab CutLeads Finish Leads
Lead in Lead in
() Line and arc (O Line and arc
(O 2 lines and arc (2 lines and arc
43
Lead out Lead out
(O Arconly “ (O Arconly
(O Arcand line (O Arc and line
(O Arcand 2 lines (O Arcand 2 lines
Arcradius: 0.0z Avrc radius: 0.02
AT sweep: 90.0 IS SWEBL 90.0
@verlap: m @uerlap: D
[ IMaxlead aut 00 [ Meax lead out: 0.0
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13.8 Taper

Taper page allows you to set the parameters to taper the contour wirepath inward or outward and to specify the location
of the land (the point at which the taper begins). You can set the Z height of the upper wire guide for rapid moves, the
location of the upper wire guide and lower wire guide, the height of the part and the location of the XY plane as shown in
Figure: 13.8.1.

Figure: 13.8.1

Ut higghit

{top of stock)

Larnd height

{start of tapar) i
Lard T

XY height

{bottom of stock)

Side view of part

¢ From the Tree View area, select Taper.
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* Make sure that the Taper is disabled and change the heights as shown in Figure: 13.8.2.

Figure: 13.8.2
/ \ \ / ! \ \_/ Taperdirection
% Left
T‘ Right
Jitial Pasg st =} ItrikE

5.0 Taperall passes 1 : Feset pass number

T height

B Fiapid height & }

Chain height o0 G%D G

: solute ~

Bottom W | | R

L trim plane =
_ 1.0 | ng Absolute =
I height
|1.D j ng | Abzolute v
-

Land height
05 o Ahbzalute
=1 height

—_ oo | [P Ansalute v
oy trim plane
|n.n | P [ Absolute |

Chain height options allows you to indicate where the geometry was chained (XY-Bottom or UV-Top height or, if there is
a land, at the land height-Middle).

Rapid height sets the Z depth of a rapid move. Can be higher than the UV height, UV trim, or UV extension planes in
order to clear any clamps.

UV trim plane can be used to set the location of the upper guide on the wire machine that may be required by the control
to locate the guide in relation to the part. Trim plane values are written to G code 1015 in the NC file. It is usually set
directly at the controller.

UV height sets the location of the XY plane that contains the geometry for the upper contour of a 4-Axis part.

Land height is available only when Land up or Land down is selected for Taper style, and sets the plane at which the wire
pivots to the taper angle.

XY height sets the location of the XY plane that contains the geometry for the lower contour of a 4-Axis part.

XY trim plane can be used to set the location of the lower guide on the wire machine that may be required by the control
to locate the guide in relation to the part. Trim plane values are written to Gcode 1015 in the NC file. It can be set directly
at the controller. When not using the XY trim plane, enter the same value as the XY height.

+ Select the OK button to exit the Wirepath - Contour parameters.
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+ Select the OK button to exit the Chain Manager dialog box.

STEP 14: BACKPLOT THE WIRE CONTOUR WIREPATH

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 wirepaths, Mastercam displays the current X, Y, and Z coordinates in the lower left
corner of the screen.

* Make sure that the toolpath is selected (signified by the green check mark on the folder icon).
+ Select the Backplot selected operations button.

Toolpaths > BX
"y B Tx (B .'r,c. EoL|7@
ﬁ u‘d b of £ E‘ ‘ D I'1_ .:... Q

* Make sure that you have the following buttons turned on to see the tool and therapid moves.

B’ Backplot *

£.2
BO*@~<s [T

+ Right mouse click in the graphics window and select Isometric as shown.

Zoom Window
42 Unzoom 0%
@ Dynamic Rotation

[ Fit

&7 Top (WCS)
&7 Front pwcs)
£@ Right Wcs)

IE lsametric (WCS) )

GWiew .

X Delete Entities

%7 Analyze Distance...
\? Analyze Entity Properties,.,

¢ Press Alt+F1 to fit the drawing to the screen.

* Select the Play button to run Backplot. E]
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¢ The toolpath should look as shown.

+ In the Backplot dialog box enable Quick Verify as shown.

B ' Backplot X

v
Y@ ¢

¢ The toolpath should look as shown.

+ Select the OK button to exit Backplot.
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STEP 15: MACHINE THE OUTER PROFILE WITH MULTIPLE TABS

In this step you will learn how to machine the outer profile using multiple tabs. Multiple tabs are usually necessary to hold
the part better while cutting the part. You will have to prepare the geometry and break the contour at the thread points
before generating the wirepath.

Toolpath Preview:

! w>
* Press Alt + T to remove the toolpath display.

15.1 Break at geometry at the thread points

* Right mouse click in the graphics window and select Top as shown.

Zoom Window
£ Unzoom 80%
2 Dynamic Rotation
& Fit
T T
& Front MCM
&g Right (WCS5)
67 Isometric (WCS)

/" Delete Entities

|2 Analyze Distance...
2 Analyze Entity Properties...
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WIREFRAME
* From the Modify group, click on the pull down arrow under Trim Break Extend and select Break Two Pieces as
shown.

VIEW WIREPATHS

5 =] / & \‘1 S, F /" Chamfer Entities * (_} ~
< la | lome

o Curve  Curve Curve | [Trit Wl
uncary ¥ | One Edge All Edges Slice™ | | E w
Curves "’; ' Trim Break Extend
C\/ Break Tr\:'vo Pieces )
J* Join Enl“e' :
3 » Break Two Pieces
o Break:z -
% Break 8r§ak an entity at a specified
: point.
2~ Tim M
% Break at Paints
+ [Select an entity to break]: Select the line as shown in Figure: 15.1.1.
Figure: 15.1.1

) Select this line |

AV |

. A ]
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¢ [Indicate the break position]: Select the thread point as shown in Figure: 15.1.2.

Figure: 15.1.2

NOTE: Although the point does not lie on the selected line, Mastercam calculates the closest position on the
entity and breaks the entity to that point.

+ [Select an entity to break]: Select the line as shown in Figure: 15.1.3.

Figure: 15.1.3

|
<
i

w
9

| Select this line | f
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¢ [Indicate the break position]: Select the thread point as shown in Figure: 15.1.4.

Figure: 15.1.4

* Press Esc to exit the command.

15.2 Create the contour wirepath with multiple chains and tabs

WIREPATHS
* From the Wirepaths group, select Contour.

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTING

~ @ F wrim
I:t 4 | @ 3 | | - | - :_B Nesting
Contour 4 Axis No Core Point Canned = Toolhath
Transform
Wirepaths LUitilities
* From the Chaining dialog box, select the Point button.
m Chaining >
() Cplane () 30
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¢ [Contour: select chain 1]: Select the thread point as shown in Figure: 15.2.1.

* From the Chaining dialog box, select the Partial button.

Figure: 15.2.1
———_ Select this Thread point )
vl ¥
I
[W] Chaining X

i@
()Cplane @30

-
[0 [Gad
" | [£T7

Page |270

Wire Training Tutorial

Mastercam 2018



MACHINE THE OUTER PROFILE WITH MULTIPLE TABS EREUREe]:{V:\ ;7!

* [Select the first entity]: Select the line in the CW direction as shown in Figure: 15.2.2.

Figure: 15.2.2

f
%
I

| /N

U

NOTE: If the chain is not selected in the proper direction, from the Chaining dialog box, click on the Reverse

A

button to flip the direction.

+ [Select the last entity]: Select the line as shown in Figure: 15.2.3.

Figure: 15.2.3

CSe!ect this line here
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* From the Chaining dialog box, select the Point button.

¥ chaining s
@

() C-plane @ 3D

_Dw;i-t
o~ O
Q| ©x
i v
Y (A

3

(V12 ]

¢ [Contour: select chain 3]: Select the Thread point as shown in Figure: 15.2.4.

Figure: 15.2.4

| 4 VR ——
[ Select this Thread point —
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* From the Chaining dialog box, select the Partial button.

[W] Chaining >

2] ®

()Cplane @30

v

N O
| @ || ©x
s
+ [Select the first entity]: Select the line in the CW direction as shown in Figure: 15.2.5.
Figure: 15.2.5

7,
[Select this line herb

NOTE: If the chain is not selected in the proper direction, from the Chaining dialog box, click on the Reverse

A

button to flip the direction.
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¢ [Select the last entity]: Select the line as shown in Figure: 15.2.6.

Figure: 15.2.6
CSeIect this line herej
|'V ______ e \‘. N ST U TR O |
------- ' b . l- —— - —
I 1
| S O O I |
; 1 Y ;
I 1
] A 1
ety SR ," _\\ --------- I
(] " ~ I
——————————————————————— f———— - - -
+ Select the OK button to exit Chaining dialog box.
15.3 Wirepath Type
* In the Wirepath type page, the Contour toolpath should be already selected.
B Wirepath - Contour X
Mizc. Walues : : Chain Geometry
Aux. Registers .
FParameters ] h
Compensation
- ?tops

15.4 Set the Wire/Power parameters

* From the Tree View area, select Wire/Power.

NOTE: We are using the same default WIRE_INCH.power library. No changes are needed.
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15.5 Set the Cut Parameters

The Cut Parameters page is used to define the type and the number of cuts you will make in the wirepath, to control the
stop codes, to suppress thread or cut flags. Mastercam Wire supports three main categories of cuts: rough and skim cuts
before the tab, tab cuts, and skim cuts after the tab. The Cut Parameters page lists the programmed cuts and indicates
their grouping as operations.

* From the Tree View area, select Cut Parameters.

* Change the parameters to make separate rough passes, skim cuts and tab cuts as shown in Figure: 15.5.1.

¢ Disable Make tab cutoff move with skim cuts and from the drop down list select Rough, tab and finish
separately.

Figure: 15.5.1

Cuts before tabs Cutting method

Ferform raugh cut () One Wary
Additional skim cuts (before tab); R : " — )
eset pass number an tab cuts

Tabs [ ]Expand operation

Tab Tab Width D Suppress all wire threads

MNumber of tab cuts [ ]Suppress all wire cuts
[ |Make tab cutoff mowve with skim cut Linearization tolerance: 0.0001

All cuts together LY

@ Autormatic

(O anual

|:T|--C_hain 1

Use square points

1 L

Stan tidpaoint End

Cuts aftertabs

(D Skim cuts aftertab )

Perform rough cut is used to create a rough cut for the contour. The rough cut uses the Start Pass # from the Wire power
settings library.

—_

Total cuts for each chain 3

Additional skim cuts (before tab) allows you to enter the number of finish passes before cutting the tab.
Tab is the uncut material that secures the part to the material; can be cutoff with the skim cut pass or in a separate pass.

Cutting method set to Reverse is used when multiple passes are set for the toolpath. Reverse enabled reverses the
direction of the previous pass at the end of the contour or at the tab.

Make tab cutoff move with skim cut allows you to combine the tab cut with the last skim cut. If you have no skim cut
before the tab, the tab cut combines with the rough cut.
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15.6 Set the Compensation parameters

¢ From the Tree View area, select Compensation.
¢ Leave the Compensation direction to Auto and disable Infinite look ahead as shown in Figure: 15.6.1.

Figure: 15.6.1

Compensation type Contral ™~

Compensation direction

@ Auto \.(
OLett

(O Right

Optimize
|:| Infinite look ahead

Faoll around corners Sharp

Compensation type sets to Control outputs control codes for compensation and does not compute the compensated
wirepath.

Compensation Direction allows you to offset the wire to the right or left of the wirepath. Auto sets the compensation
direction depending on the location of the thread point inside or outside of the contour.

Optimize eliminates arcs in the wirepath that are less than or equal to the radius of the wire.

Infinite Look Ahead checks for wirepath self-intersections along the entire contour before creating the wirepath. If
Mastercam Wire finds a wirepath intersection, it modifies the wirepath so that it does not cut the portion of the part
that comes after the intersection.

Roll Cutter Around Corners inserts arc moves around corners in the wirepath. The radius of the arc moves equals the
radius of the wire. Not available with compensation type set to Control.
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15.7 Stops

Stops page allows you to create optional stops (M01) or program stops (MQ0O0) in a wirepath. For contour wirepaths, you
have the options to apply the stops before and/or after tabs.

* From the Tree View area, select Stops.
* Make sure that the parameters are set to generate the stop (M00) before the Tab only.

[v] Generate stop
(@) For each tab

() Farfirsttab in operation

Cutput stop code

(O As glue stop []Before Tah
|:| Distance before end of tab 0.0
@ As stop | |Aftertak

- Tab cut (with stop)
[=-Chain 1
i Tak cut (with stap)

Total cuts for each chain 3

For first tab in operation outputs a stop code before the tab cut for the first tab cut on Chain 1 of the operation.
Subsequent tab cuts throughout the operation do not include stop codes.

As stop outputs a program stop code (MO00). Pauses the wire machine until the operator restarts it.

Before Tab and After Tab places the glue stop or the program stop (whichever stop code you select) either before or
after the selected tab.
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15.8 Leads

Leads page allows you to set the wire motion when entering or exiting a part.

* From the Tree View area, select Leads.

* Make sure that the Lead in and Lead out are set to Line only as shown.

Leadin

(O)Line and arc

OE lines and arc

Lead out

@ Ling orly
OArc only
(Arcand line

OArc and 2 lines

Entry/Exit

Arcradius ooz

Arc sween q0.0

Owetlap: 0.1

[ tax lead out: 0.05 | [ |Pesettaper

Trim final lead out

CTab cuts (ho drapout methDdD

Auto position cut point

Set start position to thread poi@

Fapid options
[IRapid fram Thraad paint
[ IRapid to Cut point
|:| FRapid to start position atend of pragram

Lead in sets the shape of the part entry motion. The lead in extends from the thread point to the start of contour.

Line only creates a line between the thread point and start of contour.

Lead out sets the shape of the part exit motion. Lead out extends from the end of contour to the cut point. You have

the same options as in the Lead in plus the following extra options.

Overlap eliminates potential burrs by overlapping the start and end of the contour by the amount entered.

Max lead out allows you to shorten the lead out by entering a new value for the lead out. When disabled, the lead out

equals the distance from the end of contour to the cut point for each pass.

Trim Final Lead Out allows you to constrain the final lead out within the Max lead out length you defined.

Set start position to thread point automatically sets the start position to thread position. Enable to move the job start

point to the thread point of the first contour in the operation.
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NOTE: The Taper parameters can be left as they were set for the previous wire contour.

+ Select the OK button to exit the Wirepath - Contour parameters.
¢ The Chain Manager should look as shown.

i Chain Manager >
Chain Paint 1 ls
Chain 2 -
Chain Paint 3 L
Chair 4 A

b
[
| v

Chaining tolerance: 0.0001

v || @
+ Select the OK button to exit the Chain Manager dialog box.
15.9 Backplot the last Wire Contour wirepath
+ Select the Backplot selected operations button.
Toolpaths > B ox

W hixERScL| 7 @
AR | ¥YyanoL$ g | ¥

* Make sure that you have the following buttons turned on to see the tool and the rapid moves.

B ' Backplot X

>

BO*@~ss
7% || @
v [ 7
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+ Right mouse click in the graphics window and select Isometric as shown.

Zoom Window
'@ Unzoom 30%
@ Dynamic Rotation
& Fit

47 Top (WCs)

&1 Front pwcs)

f§ Right Wcs)

IE lsametric (WCS) )

GWigw L

X, Delete Entities

%7 Analyze Distance...
\:‘-’ Analyze Entity Properties..,

* Press Alt+F1 to fit the drawing to the screen.

¢ Select the Play button to run Backplot. E]
¢ The toolpath should look as shown.

NOTE: The cuts are perform as follows:

First chain: Rough cut starts at the thread point and retracts before the tab on a distance of 0.05" (Max lead
out). From here it is changing the cut direction and makes the skim cut still leaving the tab not cut. The wire is
cut and then is repositioned above the second thread point. The second chain is rough and finish in the same
way as the first chain. The tabs are cut after that.
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+ In the Backplot dialog box enable Quick Verify as shown.

B ' Backplot o

¥
S E#@)

¢ The toolpath should look as shown.

* Select the OK button to exit Backplot.
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STEP 16: VERIFY THE WIREPATH

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

16.1 Verify the wirepaths
+ From the Toolpaths Manager, click on the Select all operation icon to select both wirepaths.

Toolpaths v 3 ox

@k hix EwSolL 7 @
BM& YADSS EDI‘I‘ ‘r""

+ Select the Verify selected operations button.

Toolpaths > B X
Px x| Ty Tx 7 @
B @ varC < | & @

Figure: 16.1.1
Verfy
@ P Creste Bookmark 5 Toclpath  [J] Stack Wirefrarne' [J] Maching "?_h’
s Autoratic Bookmark - Tool [] Initial Stock |[J] Gnomion *
Stop = ik Toal All
: Conditions = Giear Bookmarks Companents~ N, | Werkpiece [J] Fidures Aures ‘Ciperations €
Mode Playback ey O

¢ Select View tab and enable Workpiece as shown.

File Home Verify

OB & &2

Zoom Fit  Isometric
Window E:T Front =

30 View Focus

L& OH

Wiorkpiece| Tool  Multipie | Single 2 Views
Weorkpiece | View in Rows

+ Select Verify tab and enable Color Loop as shown.

Home View .ﬂ - -- B __ - -
, ,’ *-. Points
a9 % % %

Colar | Collision  Material Show  Restrict. Stop Restrict
Loop f Checking = Cutting~  Edges Drawing Drawing Y Enable Vectors

Playback Display

¢ Select the Play Simulation button to run Verify. 4« @ P M P
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¢ The part should look as shown.

X

NOTE: To rotate the part, move the cursor to the center of the part and click and hold the mouse wheel and
slowly move it in one direction.
To Zoom In or Out hold down the mouse wheel and scroll up or down as needed.
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16.2 Chip removal

+ Select the Verify Tab and select the Keep Chips icon as shown in Figure: 16.2.1.

Figure: 16.2.1
File Home View

Emm ’q 1‘ ‘ @ : :-:;Poims a ‘i’ ﬁ .

Color | Collision Materiat | Show  Restrict Stop Resf.nct
‘toop  Checking= Cutting =  Edges Drawing

 poirits

3/4 Xy Clipping YZ Clipping - ZX Ciipping | -
Dm'wmg E Enzble Vectors - i ate b

Plane = Plane = Plame = X Clear All
Playback Display Clipping
¢ Click on the part as shown in Figure: 16.2.2.
Figure: 16.2.2

Select the
finished part

=

¥
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¢ The part will appear as shown in Figure: 16.2.3.

Figure: 16.2.3

=X

+X

. . . . -
* To exit Mastercam Simulator click on the Close icon. ®
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STEP 17: POST THE FILE TO GENERATE THE NC CODE

+ Select Post selected operations button from Toolpaths Manager.

Toolpaths v 2 X
M4 hix ERE0L 7 ©
AR vaC s (NG DY

NOTE: The active Post Processor is a generic FANUC post processor.

¢ In the Post processing window, as shown in Figure: 17.0.1, if needed, make any necessary changes.

Figure: 17.0.1
Post processing X
GalectPost
=T
DOUIputMastercamﬁ[e descriptor Properiss...
M file
() Owverwrite Edit
@ Ask MNC extension:
[]send to machine Comraunications
[] MElfile
Chwerwiite Edit
Ask
v |[ %] 2

* Select the OK button to continue.

* Save the NC file.
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¢ The NC file will appear on the screen as shown in Figure: 17.0.2.

Figure: 17.0.2
—

A-2 8 * Editar Tutorial 4_Multiple Caritours and TabaNC - Mastertsin 2018 Code Eigait - @ 24
4“' i Insert Block-Mumbers gy Insert Blook Skip |&] S File Iq q b bl @ iq q b N 1 T‘_T

= B Remeye Biock Numers i Remoue SlackSiop. | [§] Senot [j Y

[ S i 2 First Predous Nest East | Mak  FiEL Previes Ned Dast | MUllSiESm MO

=] Remnove Spaces = Remove Comments Zoetue Configuration
Conviizisations s Joaly bhiries

In1/145 Col T ZI15KB 100%

Ee— e

NOTE: The G-code that you have created will appear on the screen. If the code looks okay, you can shut down

the window without saving it. If you need to change the code, make sure you save it before you close the
window.

How the program is sent to the machine depends on the shop setup.

+ Select the "X" box at the upper right corner to exit the Mastercam Code Expert.

STEP 18: SAVE THE UPDATED MCAM FILE

Mastercam 2018
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CREATE THE GEOMETRY FOR TUTORIAL #4 EXERCISE

Use these commands to create the geometry.
* Rectangle.

¢ Circle Center Point.

¢ Line Polar.

* Arc Tangent.

¢ Line Tangent.

¢ Line Parallel.

¢ Trim Entities.

¢ Mirror.

¢ Point Position - Thread Point.

t
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CREATE THE TOOLPATHS FOR TUTORIAL #4 EXERCISE

Create the Toolpaths for Tutorial #4 Exercise as per the instructions below.

Machine The Inner Profile using Contour Wirepath.
+ In order to complete this operation follow page 252 to page 264.

Machine The Outer Profile using Contour Wirepath.
+ In order to complete this operation follow page 266 to page 279.

7
~~
1i
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Verify The Wirepath.
+ Set the Stock according to the part.
* In order to complete this operation Verify the part and follow page 282 to page 285.
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Rl TUTORIAL #4

QUIZ #4

+ Where do you have to select the entities when using Trim 2 entities?

* What does Compensation type set to Control output?

* What does Leads page allow you to set?
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OVERVIEW OF STEPS TAKEN TO CREATE THE FINAL PART:

From Drawing to CAD Model:

¢ The student should examine the drawing on the following page to understand what part is being created in the
tutorial.

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

Create the 3D CAD Model used to generate Wirepaths from:

¢ The student will create the upper and the lower 2D profiles that are needed to create the wirepaths.

* The student will also create the branches used to synchronize the upper and lower profiles.

* Geometry creation commands such as Create Rectangle, Circle Center Point, Arc Tangent, Fillet, Trim, Mirror,
and Create Thread Point will be used. You will also learn how to use different construction depths.

Create the necessary Wirepaths to machine the part:
* 4 Axis wirepath to cut the shape.

Backplot and the file:
* The Backplot will be used to simulate a step-by-step process of the wire’s movements.
¢ The Verify will be used to watch the wire machine the part out of a solid model.

Post Process the file to generate the G-code:
¢ The student will then post process the file to obtain an NC file containing the necessary code for the machine.

‘ @ This tutorial takes approximately one hour to complete.
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OVERVIEW OF STEPS TAKEN TO CREATE THE FINAL PART:
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GEOMETRY CREATION

STEP 1: SETTING UP THE GRAPHIC USER INTERFACE

Please refer to the Getting Started section to set up the graphical user interface.

STEP 2: CHANGE THE Z DEPTH OF THE CPLANE AND SWITCH TO 2D MODE

In this step you will learn how to change the Z depth of the Construction Plane (in our case, Top plane) and how to switch
to 2D construction mode. In 2D mode, all the geometry is created parallel to the current construction plane and at the
current Z depth setting. The top geometry of the part will be created in the 2D mode at Z depth 1.5.

+ Right mouse click in the graphic window and make sure that the Construction mode is set to 2D.

& 5| - iR =
y tmene] ) =
% 1+8@D) 2 Joo k-0 - 12
¢ Enter 1.5 to change the Z depth of the construction plane.
* v — — BB EI -
% B8 2D 15 | # [ -3

STEP 3: CREATE THE 0.5625" RADIUS CIRCLES

In this step you will create the three circles given the radius and the center locations.

Step Preview:

0375

R 05575
TYP.
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WIREFRAME
* From the Arcs group, select the Circle Center Point icon.

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTI

Y 4 e . -
+ () / /. Line Parallel . Arc 3 Points
*—e + |, Line Perpendicular y Arc Tangent
Paint Bolt Line

“-Lline Closest ™ Circle Edge Point

Position ¥ Circle | Endpoints

Paints Lines Arcs

¢ Enter the Radius 0.5625 and click on the locker icon to lock the value as shown.

Circle Center Point v 8 X
Basic
Entity -
Methad: @ Manual

() Tangent
Center Point L
- Reselect .
Size S
Badius:  |0.5625 - :@
Diameter: |1.1250 <8

¢ [Enter the center point]: Select the AutoCursor Fast Point icon from the General Selection toolbar and the
field where you can type the coordinates will open at the upper left side of the graphics window.

A AatoCursor Og X B - IE- 0 N0

* Enter the coordinate values -0.375, 0.335 as shown.

-0.375.0.335

* Press Enter twice to create the circle.
+ [Enter the center point]: Select the AutoCursor Fast Point icon again and enter 0.375, 0.335.

0.375.0.335

* Press Enter twice to create the circle.
¢ [Enter the center point]: Select the AutoCursor Fast Point icon again and enter 0, -0.3

0-03

+ Select the OK button to exit the command. ®®'®
* Press Alt+F1 to fit the drawing to the screen.
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* The geometry should look as shown.

S8

NOTE: While creating the geometry for this tutorial, if you make a mistake, you can undo the last step using
the Undo icon. 9 You can undo as many steps as needed. If you delete or undo a step by mistake, just use

the Redo icon. . To delete unwanted geometry, select the geometry first and then press Delete from the
keyboard.
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STEP 4: CREATE FILLETS WITH THE RADIUS 0.025"

In this step you will clean the geometry by creating the 0.025" fillets.

Step Preview:

R 0025
TYP.

WIREFRAME
* From the Modify area, select Fillet Entities.

9 V4 [ _’I } ("} Close Arc*

/ Combine\
Trim Break  Fillet Chamfer Offset Project 5 g :

Extend ¥ Entities ¥ Entities ¥ ¢4 Refit Spline

Modify

* Enter the Radius 0.025 and ensure Trim entities is enabled as shown.

Fillet Entities F %

Basic

Entity -
Method; ® Normal

) Inwerse

icircle

() Clearance |0.0000

) Relief
Radius ~

0.0250 ™

Settings

(4| Trim entities

LA
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¢ [Fillet: Select an entity]: Select Entity A as shown in Figure: 4.0.1.
+ [Fillet: Select another entity]: Select Entity B as shown in Figure: 4.0.1.

Figure: 4.0.1

CSeIect Entity A herej

NOTE: Make sure that you select the
entities close to the locations shown

in Figure: 4.0.1.

Select Entity B here

+ [Fillet: Select an entity]: Select Entity A again as shown in Figure: 4.0.2.
+ [Fillet: Select another entity]: Select Entity C as shown in Figure: 4.0.2.

Figure: 4.0.2
CSeIect Entity A herej CSeIect Entity C herej

Page |302 Wire Training Tutorial Mastercam 2018



k ’ CREATE FILLETS WITH THE RADIUS 0.025" EREVEEol:{V:\ ;5]

+ [Fillet: Select an entity]: Select Entity C again as shown in Figure: 4.0.3.
+ [Fillet: Select another entity]: Select Entity B as shown in Figure: 4.0.3.

Figure: 4.0.3
CSeIect Entity C herej

Select Entity B herej

+ Select the OK button to exit the command. ®®'®
¢ The top geometry should look as shown.
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STEP 5: CHANGE THE Z DEPTH OF THE CPLANETO 2 0.0

In this step you will change the Z depth of the Construction Plane back to 0.0. The bottom geometry of the part should be
created at Z 0.0.

+ Right mouse click in the graphics window and from the Mini Toolbar, click in the Z field and enter 0.0 to change
the Z depth of the construction plane.

oo - L -
| | |
N P AT L
n
STEP 6: CREATE THE 0.3625" RADIUS CIRCLE
In this step you will create the circle given the radius and the center locations.
Step Preview:
R 0.3625
i
0500
L
WIREFRAME
* From Arcs group, select Center Point.
HOME SURFACES ~ SOLIDS  MODELPREP  DRAFTING  TRANSEORM  MACHINE VIEW  TOOLPA
T + /7 Line Parallel +' | Arc 3 Points <=
. SN ORI R 2| ~ OA&
.= £ |, Line Perpendicular | Arc Tangent i
Point Bolt Line , o Circle BT e Spline Rectangle Create Bounding Silhouette Turn
Position™ Circle | Endpoints - Line Closest Center Point . Circle Edge Point Manual ¥ - Letters Box  Boundary Profile
Paints Lines Arcs Splines Shapes
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* Click on the locker icon to unlock the radius and enter the Radius 0.3625.

Circle Center Point F %

Basic

Entity -
Method: @ Manual

".'Tangent
Center Point i
- Reselect .
Size %
Qadivs: 03625 ) -:@
Diameter: | 0.7250 5 0

+ [Enter the center point]: Select the AutoCursor Fast Point icon and enter -0.375, 0.5

-0.375.0.5

+ Select the OK button to exit the command.
* Press Alt+F1 to fit the drawing to the screen.
¢ The geometry should look as shown.
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STEP 7: CREATE THE 1.25" RADIUS TANGENT THROUGH A POINT ARC

In this step you will create an arc tangent given the radius of the arc and the tangent point.

Step Preview:

WIREFRAME
¢ From the Arcs group, select Arc Tangent.

I HoME SURFACES  SOLIDS  MODELPREP  DRAFT
+ .~ /"' /7 Line Parallel O Arc 3 Points

|+ ) +

L ) [ ]

+ |, Line Perpendicular
Paint Bolt Ling: ¢ o < Circle” #o5 s
Position ¥ Circle | Endpoints Line Closest Center Point . Circle Edge Point
Points Lines Arcs

* Make sure that the Method is set to Arc one point as shown. Then enter the Radius 1.25..

Arc Tangent R X

Basic

Entity [
@ethad: | Arc one point ) -

Size A
Gadivs: 12500 § ~*a

Dismeter: |2.5000 ' ~> 8
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+ [Select the entity that the arc is to be tangent to]: Select the arc as shown in Figure: 7.0.1.

Figure: 7.0.1

Select the arc

Sem

Select the Midpoint |

* [Specify the thru point]: Select the Midpoint of the arc as shown in Figure: 7.0.1.

NOTE: While creating an arc tangent through a point, Mastercam generates all possible solutions and prompts
you to select the arc that you want to keep.

* [Select an arc]: Select the arc as shown in Figure: 7.0.2.

Figure: 7.0.2

~
.
N
A

_4 Select this arcj
"
1

+ Select the OK button to exit the command.
¢ Press Alt+F1 to fit the drawing to the screen.
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¢ The geometry should look as shown.

STEP 8: CLEAN THE GEOMETRY USING TRIM DIVIDE/DELETE

Divide command divides or deletes entities based on the nearest intersection.

NOTE: During the trimming process it is very important to select the entities exactly at the locations that are
shown in the graphics in the next few pages. Mastercam's auto-preview feature displays the results of the
selected function as you move the mouse over the final entity selection. A solid line represents what will be
created, while a dashed line represents what will be removed.

Step Preview:

Page |308 Wire Training Tutorial Mastercam 2018



\ ’ CLEAN THE GEOMETRY USING TRIM DIVIDE/DELETE [REUNKel:{I:\\E:&}

WIREFRAME
* From the Modify group, select Trim Break Extend.

=& & @ P F Pl X g

‘urn  Relief Raster to Curve Curve Curve 'Wim Break” Fillet Chamfer Offset Project L Refit Saline =
rofile Groove WVector | One Edge All Edges Slice™ | Extend™ Entities ™ Entities ™ 1A Rant Sghie
Curves Modify

¢ Enable Divide/delete as shown.

Trim Break Extend 7 x

Basic
Entity ~)
Type: @ Trim
) Break
Method: ) Auto
L) Tm T entity

) Trim 2 entities
() Trim 2 entities

® Divide/delete

() Trim to point
() Extend

Extension Length

4k

H.1000 »

+ [Select the curve to divide/delete]: Select Entity A as shown in Figure: 8.0.1.
¢ [Select the curve to divide/delete]: Select Entity B as shown in Figure: 8.0.1.
¢ [Select the curve to divide/delete]: Select Entity C as shown in Figure: 8.0.1

Figure: 8.0.1

* Select the OK button to exit the command. @®J
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STEP 9: MIRROR THE GEOMETRY ABOUT Y-AXIS

Mirror command allows you to create mirror images of geometric and drafting entities by reflecting them symmetrically
with respect to a defined axis or point, selected line or theoretical line defined between two points.

Step Preview:

>

TRANSFORM
* From the Position group, select the Mirror icon.

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PF

%H ’D VR il q’+ O -bI .}J
Project M. Rall Entity Chains

Dynamic Translate Rotate Project Move to\Mirror
- Origin

Pasition Oifset

NOTE: To select all entities for mirror we are using the chain selection. Holding down the shift key and select
one entity of the chain. Mastercam selects the entire chain.
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* [Mirror: select entities to mirror]: Hold down the Shift key and select the entity as shown in Figure: 9.0.1.

Hold down the Shift key
and select this entity

Figure: 9.0.1

'@' End Selection
+ Select the End Selection button (or press Enter) to finish the selection.

¢ In the Mirror panel make sure that Copy is selected and then enable Y offset as shown in Figure: 9.0.2.

Figure: 9.0.2

Mirror %

® @O®

SEl Advanced

Entity ~)
ethod: ® Copy
) Mawe
2 Join
Selection o)
Reselect
Axis *
O X offset: {p.ooon
G Y offset |0.0000 ) e [\J
) Angle:  |0.0000
) Vector:
Mote and Label Text o
/i Mirrar
Circle Start Position ~
D Translate
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¢ The preview should look as shown.

<

NOTE: When performing a transform function, Mastercam creates a temporary group from the originals (red)
and a result (purple) from the transformed entities. However, they stay in effect only until you use the Screen,
Clear Colors function or perform another transform function.

¢ Select the OK button to exit the Mirror panel. @ ®
* Right mouse click in the graphics window and select Clear Colors as shown.

£ | s B -
1

e'=:ff'.3D Z |00 MES

STEP 10: CREATE FILLETS WITH THE RADIUS 0.025" AND 0.05"

In this step you will clean the geometry by creating the 0.025" and the 0.05" fillets.

Step Preview:
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WIREFRAME
* From the Modify area, select Fillet Entities.

LY i /7 _” ‘ ( 3 Close Arc®
i Combine\
Trim Break. Fllet  Chamfer Offset Project y g :
Extend ™ Entities ¥ Entities™ w» £7/4 Refit Spline
Modify
¢ Enter the Radius 0.025 and ensure Trim entities is enabled as shown.
Fillet Entities 1 x

Basic
Entity A
Method: @ MNormal

) Inverse

) Circle

() Clearance | 00000

() Relief
Raidius ~
00250 -2
Settings ™

+ [Fillet: Select an entity]: Select Entity A as shown in Figure: 10.0.1.
+ [Fillet: Select another entity]: Select Entity B as shown in Figure: 10.0.1.

Figure: 10.0.1

Select Entity A Select Entity B

| NOTE: Make sure that you select the entities close to the locations shown in Figure: 10.0.1.
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+ Select OK and Create New Operation to finish the fillet. '@@ ®
¢ Enter the Radius 0.05.

+ [Fillet: Select an entity]: Select Entity C as shown in Figure: 10.0.2.
+ [Fillet: Select another entity]: Select Entity D as shown in Figure: 10.0.2.

Figure: 10.0.2

Select Entity C Select Entity D

* Select the OK button to exit the command. ®®’®

¢ The bottom geometry should look as shown.
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+ Right mouse click in the graphics window and select Isometric as shown.

Zoom Window
‘@ Unzoom 2%
@ Dynamic Rotation

[ Fit

& Top Wes)
& Front (WCs)
f§  Right (WCs)

(71 lsometric (WCS)

GView k

X Delete Entities
- 2
\ Analyze Distance..,
\? Analyze Entity Properties..,

* Press Alt+F1 to fit the drawing to the screen.
¢ The geometry should look as shown.
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STEP 11: CREATE BRANCH LINES

To create a proper 4-Axis wirepath, Mastercam needs to synch the top and the bottom chain to align them. There are

different methods that allows you to synchronize the geometry; the preferred ones for a wirepath are by Entity and by
Branch.

In our case we will use by Branch.

By Branch matches the chains at branch points. You will need to break the geometry where you want to create the
branches and then create the lines that connect the top with the bottom geometry.

Step Preview:

11.1 Break the top geometry

+ Right mouse click in the graphics window and select Top as shown.

Zoom Window

£ Unzoom 80%

2 Dynamic Rotation

& Fit

& Top (WCS)

o

& Front (WCS) 700 wis)

ﬁﬂ’ Right (WCS)
67 Isometric (WCS)
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WIREFRAME
* From the Modify group, click on the down arrow under Trim Break Extend and select Break Two Pieces as
shown.
VIEW WIREPATHS

“ Chamfer Entities * (_} =

P -+| Offset ~ =
e Curve Curve  Curve | Trim Bpesk : [ .
undary 7 | one Edge All Edges Slice™ | | Exte ntities w __Project i
Curves “_-- Trim Break Extend
C Break T,\\No Pieces )
47 Join Enl“e' )
; * Break Two Pieces
“ Break:z -
] Break b Srgak an entity at a specified
point.
Trim M

% Break at Points

+ [Select an entity to break]: Select the arc as shown in Figure: 11.1.1.

Figure: 11.1.1

Select this arc
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¢ [Indicate the break position]: Select the Midpoint of as shown in Figure: 11.1.2.

Figure: 11.1.2

NOTE: Mastercam creates a temporary point at the break point position. The point will disappear once you
select the next entity that has to be broken.

¢ [Select an entity to break]: Select the arc as shown in Figure: 11.1.3.

Figure: 11.1.3

Select this arc
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¢ [Indicate the break position]: Select the Midpoint of the arc as shown in Figure: 11.1.4.

Figure: 11.1.4

+ [Select an entity to break]: Select the arc as shown in Figure: 11.1.5.

Figure: 11.1.5

Select this arcj
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¢ [Indicate the break position]: Select the Midpoint of the arc as shown in Figure: 11.1.6.

Figure: 11.1.6
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11.2 Break the bottom geometry

+ [Select an entity to break]: Select the arc as shown in Figure: 11.2.1.

Figure: 11.2.1

Select this arc

¢ [Indicate the break position]: Select the Midpoint of as shown in Figure: 11.2.2.

Figure: 11.2.2

Select the Midpoint

Mastercam 2018 Wire Training Tutorial Page|321



VRO {V:\: S CREATE BRANCH LINES v

+ [Select an entity to break]: Select the arc as shown in Figure: 11.2.3.

Figure: 11.2.3

Select this arc

¢ [Indicate the break position]: Select the Midpoint of as shown in Figure: 11.2.4.

Figure: 11.2.4

(Select the Midpoint

* Press Esc to exit the command.
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11.3 Create points at the endpoints of all the entities

+ Right mouse click in the graphics window and change the Construction mode to 3D.

_* |

By, B+8(3D) 2 |00 v
+ Right mouse click in the graphics window and select Isometric as shown.

Zoom Window

‘@ Unzoom 809

@ Dynamic Rotation

[ Fit

7 Top wes)

& Front (Wcs)

B@  Right (WCs)

(1] lsametric (WC5)

GView k
X Delete Entities

\2 Analyze Distance...
\? Analyze Entity Properties..,

WIREFRAME
* From the Points group, click on the pull down arrow under Point Position and select Point Endpoints as shown.

FILE HOME WIREFRAME SURFACES
o A /7 Line Parallel
L +)

. ;i |, Line Perpendicula
Poin Bolt Line ;
'Hbs}"tCircIe Endpoints  Line Closest ™
+ Point Position Lines
+  Point Dynamic

S point Segment

+ % o
+  Point Endpoints

£Y Fonkod v " Point Endpoints

+ %
+ Point Smez B ) o
Create point entities at the

endpoints of all visible lines,
arcs, and splines:

a7 seue|,

NOTE: Mastercam automatically creates points at the endpoints of all the entities. You may need to change
Type to Point in Point Position panel.
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¢ The geometry should look as shown.

11.4 Create the lines using Line Endpoint command

+ Right mouse click on the graphics window and select Top as shown.

§ Top (WCS)
& Front (WCS) Top (WCS} I
fﬁ’ Right (WCS)

& Iso metric (WCS}

WIREFRAME
* From the Lines group, select the Line Endpoints icon.

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAF
.~

+ Y /" Line Parallel O \ Arc 3 Points
[ +) Y
. |, Line Perpendicular N\ Arc Tangent
Point Bolt Circle =

*- Line Closest = | Circle Edge Point ~

Center Point -

Position ¥ Circle

Points Lines Arecs

NOTE: Make sure that you are selecting the Points that were generated previously. The cursor icon for the

———

Point should appear each time you select a point. [%Eﬂz
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¢ [Specify the first endpoint]: Select P1 as shown in Figure: 11.4.1.
+ [Specify the second endpoint]: Select P10 as shown in Figure: 11.4.1.

Figure: 11.4.1

* [Specify the first endpoint]: Select P1 again.
* [Specify the second endpoint]: Select P11.

* [Specify the first endpoint]: Select P2.
* [Specify the second endpoint]: Select P12.

* [Specify the first endpoint]: Select P3.
¢ [Specify the second endpoint]: Select P12 again.

* [Specify the first endpoint]: Select P4.
* [Specify the second endpoint]: Select P13.

* [Specify the first endpoint]: Select P5.
+ [Specify the second endpoint]: Select P14.

* [Specify the first endpoint]: Select P6.
* [Specify the second endpoint]: Select P15.

* [Specify the first endpoint]: Select P7.
+ [Specify the second endpoint]: Select P16.

* [Specify the first endpoint]: Select P8.
* [Specify the second endpoint]: Select P17.

* [Specify the first endpoint]: Select P9.
¢ [Specify the second endpoint]: Select P17 again.

¢ Select the OK button to complete the command. @‘@)®
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¢ The geometry should look as shown.

+ Right mouse click in the graphics window and select Isometric as shown.
7 Top (WCs)

§J Frontwcs)
E@  Right (WCs)

(7] Isometric (WCS)

GWiew L4

¢ The geometry should look as shown.
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11.5 Delete all the points

* From the Quick Mask toolbar on the right side of the screen, click on the left side of the button to Select all
point entities shown.

Select all point entities F

O.

¢ Press Delete from the key board to delete all points.
¢ The geometry should look as shown.
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STEP 12: CREATE THE STOCK RECTANGLE

In this step you will learn how to create a rectangle given the width, the height, and the anchor location. This rectangle will
be used to establish the stock.

Step Preview:

[ 2000 —

+ Right mouse click on the graphics window and select Top as shown.

& Top (WCS)

g Front (WCS) \w'
fﬁ’ Right (WCS)

& Isometric (WCS}

WIREFRAME
* From the Shapes group, select the Rectangle icon.

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTING TRANSFORM MACHINE

VIEW
. —9 * : | =T
+ (+) / /7 Line Parallel @ _ Arc 3 Points / D A i- [,]
W= + |, Line Perpendicular  Arc Tangent )
Point Bolt Line < Linecl . Circle &% Cirdle Edge Paint: Spline Rectangle/Create Bounding Silhouette
Position ¥ Circle: | Endpoints 7 HN€ st Center Point - e bage oot Manual ¥ Letters  Box  Boundary
Points Lines Arcs Splines Shapes
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¢ Enter the Width and the Height, and enbale Anchor to center as shown.

Rectangle i

Basic

Points 2
10 2

Dimensions ®
idth: 2.00000 -3

Height: [2.00000 : -4

Settings e

(/| Anchor to center

[] Create surface

* Press Enter after typing the values to see a preview of the rectangle.
+ [Select position of base point]: Select the Origin as shown in Figure: 12.0.1.

Figure: 12.0.1

Select the

* Make sure that when selecting the origin, the visual cue of the cursor changes as shown.
¢ Press Alt+F1 to fit the drawing to the screen.

¢ Select the OK button to exit the Rectangle command.
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¢ The geometry should look as shown.

STEP 13: CREATE THE THREAD POINT

Thread Point is the point where the machine threads the wire, usually a pre-drilled hole in the material. The wire cuts from
the thread position to the start of the chain based on the settings for lead ins and lead outs. See Getting Started to learn
how to create the Wire utilities toolbar.

Step Preview:
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13.1 Create the Thread Point

WIREFRAME
* From the Points group, select the Point Position icon.

FILE HOME SURFACES  SOLIDS  MODELPREP  DRAF
y— + A -t T
N / /7 Line Parallel @ Arc 3 Points
L ) [ ]

+ |, Line Perpendicular | Arc Tangent
Bolt Ling: ¢ o < Circle” 3 i
7 Cirde | Endpoints Line Closest Canter Poift \us Circle Edge Point
Paints Lines Arcs
¢ Select Thread Point as shown.
Point Position 7 ox

¢ Click on the drop down arrow next to the AutoCursor and select Relative as shown.

i AutchursorO:‘g

ik AutoCursor
+_ Origin

j Arc Center

T )

, Endpaint
# Intersection
# Midpoint
,,,+‘F Midpoint 2 Points
+ Point
+:_':_‘.+ Quadrant
s BMlong

—+ Mearest

Relative
z+z Tangent

|k Perpendicular
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+ [Pick a known point to use as a reference]: Select the Endpoint of the branch as shown in Figure: 13.1.1.

Figure: 13.1.1

| Select the Endpoint
of the arc J

* Make sure that when selecting the Endpoint, the visual cue of the cursor changes as shown. F
* Hover the cursor above the X axis as shown, then enter 0.5 to create the point below the line.

* Press Enter three times to create the point.

* Select the OK button to complete the command. @®J®
* Press Alt+F1 to fit the drawing to the screen.
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¢ The geometry should look as shown.

* Right mouse click in the graphics window and select Isometric as shown.
B Front (Wcs)
E@  Right (WCs)

51 lsometric (WES)

GView H

* Press Alt+F1 to fit the drawing to the screen.

+ The final geometry should look as shown.

STEP 14: SAVE THE FILE

FILE
* Save As.

=
¢ Click on the Browse icon as shown.
* Find a location on the computer to save your file. File name: "Tutorial 5_ 4 Axis".
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STEP 15: SELECT THE MACHINE AND SET UP THE STOCK

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). For
the purpose of this tutorial, we will be using the Wire Default machine.

NOTE: If you already have a wire in the Toolpaths Manager, do not select another machine. Expand Properties
and select Files. When the Machine Group Properties dialog box appears, on the File tab select Replace button
under the Machine - Toolpath Copy section, and open the file of WIRE DEFAULT.WMD-9. Once finished, select
OK to exit the dialog box. Otherwise, please follow next step.

MACHINE

* From the Machine Type group, click on the pull down arrow under Wire and select Default from the list as
shown.

HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTING TRAMSFORM VIEW
) k4 ..‘. I — ' =~ ﬂ‘-ﬂ- _| :I% Image ¢
ae Mmool Be L o4 M E] @ = @. G1 o

E}Clearlrr
Ml Lathe Mill-Turn = WWire Router Design Contral  Machine Material Backplot Verify Simulate | Generate  Create

* ¥ x i Definition Definition
Machiir Default Job Setup Simulator ] Post Setup Sheel
Manage List...

joag

STEP 16: MACHINE PART USING 4-AXIS WIREPATH

4-Axis wirepaths have geometry in both the XY plane (the lower contour) and UV plane (the upper contour). Where a
contour wirepath derives a second contour from the geometry, a 4-Axis wirepath can have completely different geometry
in the two planes, resulting in different wire movement in the XY and UV planes.

Toolpath Preview:
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WIREPATHS
* From the Wirepaths group, select 4 Axis as shown.

FILE HOME WIREFRAME SURFACES SOLIDS

Contour W Axis Mo Core Paint Canned

~
+| =

Wirepaths

¢ From the Chaining dialog box, select the Point button.

MODEL PREP DRAFTING TRAMSFORM

/ & ; E:i:ting

Stock Toolpath
i 2 Display = Transform

Stock Utilities

M chaining .\(

[F][®

() C-plane (@) 3D
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¢ [Ruled: define chain 1]: Select the Thread Point as shown.

Select the
Thread point

¢ From the Chaining dialog box, select the Chain button and enable C-plane.

NOTE: C-plane allows you to chain only entities that are parallel to the
current construction plane and at the same Z depth as the first entity you
select.

] Ll
EaBi+]
QD | [Ox
=

g ==

d]

+
ey

a

=1
=

8
ot} |

7
* Select the Options button. =

Page |336 Wire Training Tutorial Mastercam 2018



MACHINE PART USING 4-AXIS WIREPATH ERiUaEe]:{V:\ ;&3

¢ Enable Sync mode by Branch.

* Select the OK button to exit Chaining Options.

+ Right mouse click in the graphics window and select the Top view as shown.

& Front (WCS)
& Right (WCS)
g5 Isometric (WCS)

[Jignate degths (in 30 mode)
[ start chain &t paint
[Jaliow suttace edges in Single mode
Break entities in Dynamic
Break closest entity to thread point
Closed chains
Ocw @ cow
[#]Use cursar position

Open chains
() One way @ Zigzag

Mested chains

Sarting |next closest w |

[infinite nesting in area chains
[[Reversainnar chains

Syhc mode by Branch )

Chaining tolerance: -U.UUZ
Flane tolerance: m

v & ?

¢ [Ruled: define chain 2]: Select the bottom chain in the CCW direction as shown in Figure: 16.0.1.

Figure: 16.0.1

Select the bottom
_ chain here
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NOTE: If you need to change the direction of the chaining, click on the Reverse button from the Chaining

dialog box to flip the direction. E

+ [Ruled: define chain 3]: Select the top chain in the CCW direction as shown in Figure: 16.0.2.

Figure: 16.0.2
Select the top
“ N _ chain here

+ Select the OK button to exit from the Chaining dialog box.
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16.1 Wirepath Type

+ In the Wirepath type page, the 4-Axis toolpath should be already selected.

B Wirepath - 4 Axis o5

f;] Wire / Poweer
Lo Miss Values
AU Hegistars
b Cut Parametsrs
i Carmpensaiion
! Stops
@ Subprograms
it IR
B Leads
i@ TohFinsh Lends
i@ Leed Distance
L. StatPosifon
[ R T
L@ Tepered Thead
Flanes pWCS)
Canned Text
-~ Flughing

Chain Geomety

€) 5]

,..._.._..-.._..-.,

Ouick Wiew Setings

Wire Dia oo
Camp: Auto

Cormment

w = edied

2 = disabled | v i___‘_H_a_ ‘_c‘?_
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16.2 Set the Wire/Power parameters

The Wire/Power page allows you to choose a wire power settings library file and use its values for the wirepath operation.
You can also set the pass number to use for the first pass of the wirepath, and specify the settings for a single pass. To edit
the power settings for each pass you have to disassociate the wirepath from the power settings library by deselecting the
Associate to library check box.

¢ From the Tree View area, select Wire/Power.

NOTE: If you need to create your own wire power library, see Tutorial #1 (page 46). To open the library save in

]
Tutorial #1, click on the Open icon and select the library from the Power library list. Otherwise, use the
default WIRE_INCH.Power library as shown in this tutorial.

+ Enable Associate to library to use the default WIRE_INCH.power library as shown in Figure: 16.2.1.
+ If an Edit Power Settings dialog box appears, select the option No.

Figure: 16.2.1

Power library

|E:‘\Users\Puinc\DDcuments‘\shared b cam207 BuwirehPowerwWIRE_IMCH. power | ] H

a

Agzociate to library Options
wfire
Starting Pass i = Pover

Fill tank:

FPazz # =
i T

nma

[0.00&

0o

Apply additional affset to:

Stock to Leave (®) Program coordinates

() Machine offset register

[0.00&
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16.3 Set the Cut Parameters

The Cut Parameters page is used to define the type and the number of cuts you will make in the wirepath, to control the
stop codes, to suppress thread or cut flags. You can also divide the cuts into separate operations.

Mastercam Wire supports three main categories of cuts: rough and skim cuts before the tab, tab cuts, and skim cuts after
the tab. The Cut Parameters page lists the programmed cuts and indicates their grouping as operations.

* From the Tree View area, select Cut Parameters.
* Change the parameters to make one rough pass, and one finish pass with stop and tab cut as shown in Figure:
16.3.1.

Figure: 16.3.1

Cuts before tabs Cutting method

Pen‘orm rough cut () One Way
-)

Additional skim cuts (before tak):
Feset pass number on tab cuts

Tahs

[ Tab @ Equal [ suppress all wire threads
‘ Proportional [ Suppress all wire cuts
(O Independent

6\( Tab Width o)

[=-Chain 1

i Fough
MNurber of tab cut :
urmner erian cus - Skim (with stop and tab cut)
Make tab cutoff mowve with skim cuD

All cuts together

Cuts after tabs

[]skim cuts after tab 1

Total cuts for each chain 2

Perform rough cut is used to create a rough cut for the contour. The rough cut uses the Start Pass # from the Wire
power settings library.

Additional skim cuts (before tab) allows you to enter the number of finish passes before cutting the tab.

Tab is the uncut material that secures the part to the material; can be cutoff with the skim cut pass or in a separate pass.
Tab set to Equal sets the UV and XY tab widths equally.

Cutting method set to Reverse is used when multiple passes are set for the toolpath. Reverse enabled reverses the
direction of the previous pass at the end of the contour or at the tab.

Make tab cutoff move with skim cut allows you to combine the tab cut with the last skim cut. If you have no skim cut
before the tab, the tab cut combines with the rough cut.
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16.4 Set the Compensation parameters

Compensation page allows you to set the compensation method by which Mastercam Wire offsets the wire from the
wirepath. Choose to offset the wire to the right or left of the wirepath. You can eliminate arcs in the wirepath that are less
than or equal to the radius of the wire or insert arc moves around corners in the wirepath. It also allows you to check for
and eliminate unwanted intersections in the wirepath.

¢ From the Tree View Area, select Compensation.
+ Leave the Compensation direction to Auto and leave the rest of the parameters as shown in Figure: 16.4.1.

Figure: 16.4.1

Compensation type Cantrol ™

Compensation direction
@ Auto ﬁ.(
O Let

O Right

[ Infinite ook ahead

Compensation type sets to Control outputs control codes for compensation and does not compute the compensated
wirepath.

Compensation Direction allows you to offset the wire to the right or left of the wirepath. Auto sets the compensation
direction depending on the location of the thread point inside or outside of the contour.

Infinite Look Ahead checks for wirepath self-intersections along the entire contour before creating the wirepath. If

Mastercam Wire finds a wirepath intersection, it modifies the wirepath so that it does not cut the portion of the part
that comes after the intersection.

Page |342 Wire Training Tutorial Mastercam 2018



MACHINE PART USING 4-AXIS WIREPATH ERiUaEe]:{V:\ ;&3

16.5 Stops

Stops page allows you to create optional stops (M01) or program stops (M0O) in a wirepath. For contour wirepaths, you
have the options to apply the stops before and/or after tabs.

* From the Tree View area, select Stops.
* Make sure that the parameters are set to generate the stop (M00) before the Tab.

Generate stop
(@) For each tab

() Farfirsttab in operation

Dutput stop code

() As glue stop Before Tab
D Distance before end of tab 0.a
@ As stop [ ] after tak
[=-Chain 1
- Rough

Total cuts for each chain b

For each tab in operation outputs a stop code before the tab cut for all tab cuts on the selected chains.

As stop outputs a program stop code (M00). Pauses the wire machine until the operator restarts it.
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16.6 Leads

Leads page allows you to set the wire motion when entering or exiting a part.

* From the Tree View area, select Leads.
* Make sure that the Lead in and Lead out are set to Line only, and set the rest of the parameters as shown
in Figure: 16.6.1.

Figure: 16.6.1

Lead in

() Line and arc

()2 lines and arc

Lead out

() Arc onby gg

() Arcand line

() Arcand 2 lines

Entry/Exit
ooz
§0.0
[ tax lead out 0.a Reasettaper
Trim final lead aut
Fapid options
Tab cuts (ho dropout methDdD [ Rapid fram Thread point
Auto position cut paint |:| Fapid to Cut paint
Set start position to thread pDi@ [ Rapid to start position at end of prograrm

Lead in sets the shape of the part entry motion. The lead in extends from the thread point to the start of contour.
Line only creates a line between the thread point and start of contour.
Lead out sets the shape of the part exit motion. Lead out extends from the end of contour to the cut point.

Tab cuts (no dropout method) eliminates slugs or slivers of material that result from the tab cut. Enabling this check
box disables the tab cut leads and finish cut leads.

Set start position to thread point enabled moves the job start point to the thread point of the first contour in the
operation.
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16.7 4-Axis page

4-Axis page allows you to establish 4-Axis wirepath settings such as the linear arc move format (direct or taper), trimming
options, and synchronization of the lower (XY) and upper (UV) contours.

¢ From the Tree View area, select 4-Axis and make sure that the parameters are set as shown in Figure: 16.7.1.

Figure: 16.7.1
Format Trimming 3ync option
(@ 4 Axis taper () In computer ty Branch v
Opbirect4 axis ; ; 0.001
() 3D racking Linearization tolerance
Step size: om
Heights
Rapid height =
20 /P 4 | | Absoluts ~
L extension
0.0 Incremental
LW trim plane
|1.5 | Q%? Absolute i
L height
|w R | @ | | Absolute v
I =1 height
|n.n | &b | | Absolute v
X trim plane
|[I.[I | 0§D Ahsolute ™
XY extension
0. Incrernental

4-Axis taper outputs only UV/XY linear moves.

Rapid height sets the Z depth of a rapid move. Can be higher than the UV height or UV trim planes in order to clear any
clamps.

UV trim plane can be used to set the location of the upper guide on the wire machine that may be required by the
control to locate the guide in relation to the part. Trim plane values are written to G code 1015 in the NC file. It is usually
set directly at the controller.

UV height sets the location of the XY plane that contains the geometry for the upper contour of a 4-Axis part.
XY height sets the location of the XY plane that contains the geometry for the lower contour of a 4-Axis part.

XY trim plane can be used to set the location of the lower guide on the wire machine that may be required by the
control to locate the guide in relation to the part. Trim plane values are written to Gcode 1015 in the NC file. It can be set
directly at the controller. When not using the XY trim plane, enter the same value as the XY height.

* Select the OK button to exit the Wirepath - 4 Axis parameters.
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STEP 17: BACKPLOT THE WIRE CONTOUR WIREPATH

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 wirepaths, Mastercam displays the current X, Y, and Z coordinates in the lower left
corner of the screen.

* Make sure that the toolpath is selected (signified by the green check mark on the folder icon).
+ Select the Backplot selected operations button.

Toolpaths i
Px X | Ty Tx LEc L | 7@
B0 | Yy anoL$ ZRP T | By

* Make sure that you have the following buttons turned on to see the tool and the rapid moves.

B ' Backplot b

¥

BO @~ [* |
4|\ % @
v | ?

+ Right mouse click in the graphics window and select Isometric as shown.

Zoom Window
‘@ Unzoom 208
@ Dynamic Rotation

[ Fit

7 Top (WCS)
& Front (Wcs)
B@  Right (WC5)

71 |sometric (WCS)

GView k
X Delete Entities

\2 Analyze Distance...
\? Analyze Entity Properties,.,

¢ Press Alt+F1 to fit the drawing to the screen.

¢ Select the Play button to run Backplot. E]
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¢ The toolpath should look as shown Figure: 17.0.1.

Figure: 17.0.1

[ [ (o o] 2] a

NOTE: The cuts are performed as follows:
The rough cut starts at the thread point and retracts before the tab. The skim cut is then performed in the
reverse direction and the wire stops before the tab allowing the operator to hold the part. The tab is cut after

that.

+ In the Backplot dialog box enable Quick Verify as shown.

8 Backplot *

¥
Sy #-@) 1
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¢ The toolpath should look as shown.

¢ Select the OK button to exit Backplot.

STEP 18: VERIFY THE WIREPATH

Simulates the machining of a part from a solid stock model display. The stock dimensions are based on the values that you

can specified in the Stock Setup.

18.1 Set up the stock

* From the Toolpaths Manager, select the plus in front of the Properties to expand the Toolpaths Group

Properties.

+ Select the Stock setup to set the stock size.

!EI--%!3 Machine Group-1
Properties - Generic Wire EDM

Select the
plus sign

!B-EE Machine Group-1
-1l Properties - Generic Wire EDM

Select the Stock
setup
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¢ Change the parameters to match the Figure: 18.1.1.

Figure: 18.1.1

Machine Group Properties X

Files Program Settings Stock Setup

Stock Plane

@ | [or

Shape
(@) Rectangular () solid

() Cylindrical (JFile =

[| Display

[#]Fitscreen

() solid

Stock Origin

In view
coordinates

0.0
00
15

~

=

]

Selectcorners... Bounding box MNCl extents

All Surfaces All Solids All Entities Unselect All

)

[v] %

+ Select the OK button to exit Machine Group Properties.
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* If necessary, press Alt+T on your keyboard to disable the toolpath display.
* The stock is displayed with phantom red lines and it should look as shown.

18.2 Verify the Wirepaths
* Select the Verify selected operations button.

Toolpaths

Py *x | Ty Tx
BxEA vanost G DY

* From Verify change the settings for the Visibility as shown in Figure: 18.2.1.

Figure: 18.2.1
Venfy
P Creste Bookmark E Toolpath  [J] Stack Wireframe |J] Machine l\.
s Automatic Bookmark - Tool [] Initial Stock | [/] Gnomon *
Stop =t Toal All
; e ear Bookmarks Components~ N | Werkpisce [J] Fixtures /' [J] Axes ‘Giperations €
Made Playhiack Vb or

+ Select View tab and enable Workpiece as shown.

File Home Verify
R &2

Fit  lsometric .

Window K Front -
3D View Focus

AL g =

Workpiece] Tool  Mutipie Single 2 Views
/ Weorkpiece | View in Rows

+ Select Verify tab and enable Color Loop as shown.

Home Wiew * .
) 25 e “. Points
94 3% 4 =

Color | Colision  Material | Show  Restrict Stop Restrict _
Loop f Checking = Cutting~  Edges Drawing Drawing Y Enable Vectors

Playback Display

¢ Right click and select the Isometric option.
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¢ Right click and select the Fit option.

¢ Select the Play Simulation button to run Verify. 4« ® P M M
¢ The part should look as shown in Figure: 18.2.2.
Figure: 18.2.2
o

NOTE: To rotate the part, move the cursor to the center of the part and click and hold the mouse wheel and
slowly move it in one direction.
To Zoom In or Out hold down the mouse wheel and scroll up or down as needed.

18.3 Chip removal

+ Select the Verify Tab and select the Keep Chips icon as shown in Figure: 18.3.1.
Figure: 18.3.1
File Home View :--Veril:_f_
’:' e Points 4’-‘ | H poirits
e % i 99 ¥ W sl

Color | Collision  Materiat Show Restrict Stop Restrict 34 X¥ Clipping YZ Clipping  ZX Ciipping Cornp K&Ep REMOVE
foop Checking~ Cutting> Edges Drawing Drawing ﬁ Enable Vectors - Plane = Plare ~ Plane * ips./ Chips e Ciear Al

Playback Dispiay Clipping Analyze

Mastercam 2018 Wire Training Tutorial Page|351



VRO :{V:\: L VERIFY THE WIREPATH

¢ Click on the part as shown in Figure: 18.3.2.

Figure: 18.3.2

Select the
Finished Part

¢ The part will appear as shown in Figure: 18.3.3.

Figure: 18.3.3

" ®

* To exit Mastercam Simulator click on the Close icon.

Wire Training Tutorial Mastercam 2018
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STEP 19: POST THE FILE TO GENERATE THE NC CODE

+ Select Post selected operations button from Toolpaths Manager.

Toolpaths v 2 X
W hix ELEEL 7 @

AR vacsd xGI DY

NOTE: The active Post Processor is a generic FANUC post processor.

¢ In the Post processing window, if needed, make any necessary changes as shown in Figure: 19.0.1.

Figure: 19.0.1
Post processing X
A SelectPost
=T
DOutpmMastercamﬁ[e descriptor Properties. .
MIC il
() Owverwite Edit
@ Ask M estension:
e
[ ]send to machine Comrmunicatinns
[] MElfile
Chsartite Edit
Ak
4 & ?

* Select the OK button to continue.

* Save the NC file.
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¢ The NC file will appear on the screen as shown in Figure: 19.0.2.

Figure: 19.0.2

5 —_—
] A _3 | I o B Tutorial 5_4 Axis NC - Mastercam 2018 Code Eupert
~

Fit Previcuy Bext  Lagd Wl Stream
= r

“ Homne Vew W Functions
= B Vel BodeMurbers: - lnset Bk S ES:rd-‘l: Iﬁ q F b @ W d b H i] -’T
iy Remnove Bock Numders: i Remave BaocSop § :E
puratn

GOTO o : e
|2 Remove Spsces 2 femovs Commets

[§] serd
Firsdk Previos Mext Last Mark
Hommprict gos: 14 S Wil Aty

Findl Extents

NOTE: The G-code that you have created will appear on the screen. If the code looks okay, you can shut down
the window without saving it. If you need to change the code, make sure you save it before you close the

window.
How the program is sent to the machine depends on the shop setup.

* Select the "X" box at the upper right corner to exit the Mastercam Code Expert.

STEP 20: SAVE THE UPDATED MCAM FILE

Wire Training Tutorial Mastercam 2018
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CREATE THE GEOMETRY FOR TUTORIAL #5 EXERCISE

Use these commands to create the geometry.
* Rectangle.

¢ Circle Center Point.

* Fillet.

* Rectangular Shapes.

* Break Two Pieces.

¢ Line Endpoints.

¢ Point Position - Thread Point.

Thread Point
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CREATE THE TOOLPATHS FOR TUTORIAL #5 EXERCISE

Create the Toolpaths for Tutorial #5 Exercise as per the instructions below.

Machine The Part using 4 - Axis Wirepath.
+ In order to complete this operation follow page 334 to page 345.

Verify The Wirepath.
+ Set the Stock according to the part.
¢ In order to complete this operation Verify the part and follow page 348 to page 352.
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TUTORIAL #5 QUIZ

* How is the geometry created in 2D construction mode?

+ How do you create the branches used to synchronize By Branch the top and the bottom profiles?

¢ When should you use a 4 Axis Wirepath?

* What does 4 Axis page allow you to set?
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OVERVIEW OF STEPS TAKEN TO CREATE THE FINAL PART:

From Drawing to CAD Model:

¢ The student should examine the drawing on the following page to understand what part is being created in the
tutorial.

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

Create the 2D CAD Model used to generate Wirepaths from:

¢ The student will create the Top 2D geometry needed to create the wirepaths.

* Geometry creation commands such as Create Rectangle, Circle Center Point, Line Polar, Line Parallel, Trim, and
Bolt Circle will be used.

Create the necessary Wirepaths to machine the part:
* Wire No Core wirepath to cut the inner profile.

Backplot and the file:
* The Backplot will be used to simulate a step by step process of the wire’s movements.
¢ The Verify will be used to watch the wire machine the part out of a solid model.

Post Process the file to generate the G-code:
¢ The student will then post process the file to obtain an NC file containing the necessary code for the machine.

@ This tutorial takes approximately 45 minutes to complete.
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GEOMETRY CREATION

STEP 1: SETTING UP THE GRAPHIC USER INTERFACE

Please refer to the Getting Started section to set up the graphical user interface.

STEP 2: CREATE THE 3.0" BY 2.0" RECTANGLE

In this step you will learn how to create a rectangle given the width, the height, and the anchor location.

Step Preview:

3000
2000
WIREFRAME
* From the Shapes group, select the Rectangle icon.
FILE HOME SURFACES SOLIDS MODEL PREP DRAFTING TRANSFORM MACHINE VIEW TOOLPATHS
o~ & 7 Line Parallel * “ Arc 3 Points s
o LG ) = ] ] : @ ﬁ
e - |, Line Perpendicular \ Arc Tangent 2
Point Bolt Line < el . Circle 7 Grdie Fdge Pant. ™ Spline Rectangle Create Bounding Silhouette Turn  Relief Ras
Position™ Circle | Endpoints TR oBest Center Point '+ Cifcle Edge PFoint Manual ¥ - Letters Box  Boundary Profile Groove Ve
Points Lines Arcs Splines Shapes

Page |364 Wire Training Tutorial Mastercam 2018



CREATE THE 3.0" BY 2.0" RECTANGLE [pVagel:{V:\E:{3

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

Rectangle *ox

Basic

Points A
1 2

Dimensions ~
idth: 3.00000 '_ ~ 3
eight: 12.00000 : ﬂ

Settings e

(/] Anchor to center,

["] Create surface

* Press Enter after typing the values to see a preview of the rectangle.
* [Select position of base point]: Select the Origin as shown in Figure: 2.0.1.

Figure: 2.0.1
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¢ Press Alt+F1 to fit the drawing to the screen.

keyboard.

STEP 3: CREATE THE 0.2" DIAMETER CIRCLE

NOTE: While creating geometry for this tutorial, if you make a mistake, you can undo the last step using the
Undo icon. 9 You can undo as many steps as needed. If you delete or undo a step by mistake, just use the

Redo icon. . To delete unwanted geometry, select the geometry first and then press Delete from the

In this step you will create one circle given the diameter and the center locations.

Step Preview:

¢ 0200

WIREFRAME
* From the Arcs group, select the Circle Center Point icon.

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTI

L A+ o ns . y
+ () / /. Line Parallel . Arc 3 Points

*—e + |, Line Perpendicular \ Arc Tangent
Paint Bolt Line

- Line Closest ™ Circle Edge Point ™

Position ¥ Circle | Endpoints

Paints Lines Arcs
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¢ Enter the Diameter 0.2

Circle Center Point 2 %

Basic

Entity =
Method: ® Manual
(Z) Tangent
Center Point ~
Reselect
Size o~
Radius: 0.1000 -

ERIRE N 3

Diameter: |0.2000 ol

+ [Enter the center point]: Select the Origin as shown in Figure: 2.0.1.

¢ Select the OK button to exit the command.
* Press Alt+F1 to fit the drawing to the screen.
¢ The geometry should look as shown.
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STEP 4: CREATE THE THREE 0.2" DIAMETER CIRCLES ON A BOLT CIRCLE

In this step you will create the three circles on a bolt circle given the base point and the radius of the bolt circle, as well as
the number and the diameter of the three circles.

Step Preview:

WIREFRAME
¢ From the Points group, select the Bolt Circle icon.

FILE HOME WIREFRAME SURFACES SOLIDS !

+ /"' /7 Ling Parallel @
+ |, Line Perpendicular
Point Line £ Circle
Position Endpoints Line Closest ~ Center Point

Paints Lines

* [Select position of base point]: Select the Origin as shown before.
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¢ Change the parameters in the Bolt Circle panel as shown in Figure: 4.0.1.

Figure: 4.0.1

Bolt Circle 7 X

®

Basic

Entity ~
Method: @ Full circle
G Mumber: |2 __) :

() Angle: 1200000

() Partial circle

Mumber 3
Angle: 1200000
Base Point )
Reselect
Diameter e
15000 =
Start Angle »
100000 e
Create Entities (i
Typs: ® Arcs
) Points
) Both

@c diameter: |0.20:00 ) b :

[ €enter poirt
[ Reference circle

+ Select the OK button to exit Bolt Circle panel.
¢ The geometry should look as shown.
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STEP 5: CREATE A LINE GIVEN THE ENDPOINT

Using Create Line Endpoint command, you will create a line given the endpoints.

Step Preview:

O

WIREFRAME
¢ From the Lines group, select the Line Endpoints icon.

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAF

*—9 AN Line Parallel @ 3 Arc 3 Points
| Line Perpendicular

+
il N\ Arc Tangent
Circle =

Paoint Bolt 3 x
Position ™ Circle Center Point ‘+ Circle Edge Point ~

*- Line Closest =

Points Lines Arcs

Page 370 Wire Training Tutorial Mastercam 2018



B2 A
\/ CREATE PARALLEL LINES EaiURge]:{V:\: 5

* [Specify the first endpoint]: Select Center Point A as shown in Figure: 5.0.1.

Figure: 5.0.1

ESeIect Center Point A_j CSeIect Center Point Bj
1| 11

+ [Specify the second endpoint]: Select the Center Point B as shown in Figure: 5.0.1.

* Select the OK button to exit the command. @®’®

STEP 6: CREATE PARALLEL LINES

In this step you will create lines parallel to an existing line at a given distance.

Step Preview:

Mastercam 2018 Wire Training Tutorial Page|371



A
RIVREo:{V:\: "8 CREATE PARALLEL LINES «

WIREFRAME
* From the Lines group, select Line Parallel.

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAI
. —0 F o 3 x .
+ @ / /" Line Paralle| @ Arc 3 Points
L 2 [ ]

| Line Perpendicular N Arc Tangent
Point Bolt Line Circle

Position™ Circle | Endpoints " Line Closest ~ Center Point - Cirdle Edge Point =

Paints Lines Arcs

¢ [Select a line]: Select the horizontal line as shown in Figure: 6.0.1.

Figure: 6.0.1
[Select this Iinej
|
¢ [Select the point to place a parallel line through]: Click somewhere above the selected line.
¢ Enter the Offset Distance 0.025.
Line Parallel 7 X

Basic
Entity ~

Method: © Point | €§

") Tangent
Offset Distance %
0.0250 o a
Direction 2

) Selected side
) Opposite side
\® Both sides
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* Select the OK button to exit the same command. @\@)®
¢ The geometry should look as shown.

STEP 7: DELETE THE CONSTRUCTION LINE

Step Preview:
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+ Select the line as shown in Figure: 7.0.1.

Figure: 7.0.1

O ESeIect this Iinej

* Press Delete to delete the selected line.
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STEP 8: ROTATE/COPY

In this step you will learn how to create the rest of the channels using Transform Rotate command with the copy option
enabled. The parallel lines will be copied 2 times and rotated around the origin.

Step Preview:

+ Select the two parallel lines as shown in Figure: 8.0.1.

Figure: 8.0.1

Q Select these
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TRANSFORM
* From the Position group, select Rotate as shown.

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PRI

i o AL owl [ AJ

Project Move to Mirror.  Roll Entity Chains
Origin
Paosition Offset

Dynamic Translatq Rotate

* Make sure that Copy is enabled in the Rotate panel and set the number of copies (#) to 2 and the Angle to
120.0 as shown in Figure: 8.0.2.

Figure: 8.0.2

Rotate 7 ox

® @e®

GELE Advanced

Entity ~

Method: @ Copy

) Move

) Join
Selection =

Reselect

Rotation Center Point ~

Reselect

>

Instances

umber; |2
ngle: 1200000 ' -

Distance: @ Angle between

b4

() Total sweep
Methad: (®) Rotate

) Translate
Remove

Reset
¢ Press Enter and the preview of the generated geometry should look as shown.
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+ Select the OK button to exit the Rotate panel.

NOTE: When performing a transform function, Mastercam creates a temporary group from the original,
highlighted in red, and a result from the transformed entities, highlighted in magenta. These two colors will
remain until you use the Screen, Clear Colors function or perform another transform function.

¢ Right mouse click in the graphics window and select Clear Colors as shown.

STEP 9: CLEAN THE GEOMETRY USING TRIM DIVIDE

Divide command divides or deletes entities based on the nearest intersection.

Step Preview:

NOTE: During the trimming process it is very important to select the entities exactly at the locations that are
shown in the graphics. Mastercam's auto-preview feature displays the results of the selected function as you
move the mouse over the final entity selection. A solid line represents what will be created. A dashed line
represents what will be removed.

* Hover the cursor above the Origin (center of the part) and scroll up the mouse wheel to zoom in as shown
above.
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WIREFRAME
* From the Modify group, select Trim Break Extend.

‘urn  Relief Raster to Curve Curve Curve Y Fillet Chamfer Offset Project L2l Resit Soline =
rofile Groove WVector | One Edge All Edges Slice™ | Extend™ Entities ™ Entities ™ 1A Rant Sghie

Curves Modify

¢ Enable Divide/delete as shown.

Trim Break Extend 7 x

Basic
Entity ~)
Type: ® Trim
) Break
Method: () Auta
(L) Tam 1 entity

) Trim 2 entities

() Trim 3 entities

(® Divide/delete

() Trim to point

() Extend
Extension Length ~)
101000 T
¢ [Select the curve to divide/delete]: Click on the lines inside of the circle to divide them as shown in Figure:

9.0.1.

Figure: 9.0.1

Click on the
lines here
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¢ The geometry should look as shown.

¢ Click on the remaining lines inside of the circle to delete them as shown in Figure: 9.0.2.

Figure: 9.0.2

Select these

NOTE: Divide can be used for both trimming or deleting.
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+ Divide the circle by selecting the parts of the arcs that need to be removed as shown in Figure: 9.0.3.

Figure: 9.0.3

Select the
arcs here

* The center of the shape should look as shown.

¢ Press Alt+F1 to fit the drawing to the screen.
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+ Clean up the right side circle by selecting the entities to be divided as shown in Figure: 9.0.4.

Figure: 9.0.4

Select the
entities here

¢ The geometry should look as shown.

¢ Clean the other two circles in the same way.
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+ The final geometry should look as shown.

@O®

* Select the OK button to exit the command.

STEP 10: SAVE THE FILE

FILE
+ Save As.
=

¢ Click on the Browse icon as shown.
+ Find a location on the computer to save your file. File name: "Tutorial 6_ No Core Wirepath".
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STEP 11: SELECT THE MACHINE AND SET UP THE STOCK

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). For
the purpose of this tutorial, we will be using the Wire Default machine.

NOTE: If you already have a wire in the Toolpaths Manager, do not select another machine. Expand Properties
and select Files. When the Machine Group Properties dialog box appears, on the File tab select Replace
button under the Machine - Toolpath Copy section, and open the file of WIRE DEFAULT.WMD-9. Once
finished, select OK to exit the dialog box. Otherwise, please follow next step.

MACHINE
* From the Machine Type group, click on the pull down arrow under Wire and select Default from the list as
shown.

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTING TRANSFORM MACHINE VIEW

T | r BN T I & :-] & =N " @ ] B image«
il B! = » " (s

wa P o SRS o4l B o & Al Gl a0,

Mill Lathe Mill-Turn | Wire Router Design Contral Machine Material = Backplot Verify Simulate Generate | Create

= 2 = 7 z Definition Definition

Machiru Default lob'Setup Simulator [ Post Setup Sheel

Manage List...

joa]

STEP 12: MACHINE PART USING NO CORE WIREPATH

No core wirepaths pocket out areas of material without producing a slug. The wirepath typically starts at a pre-drilled hole
in the material, and zigzags or spirals outward until all material within the chained geometry is removed.

Toolpath Preview:

WIREPATHS
* From the Wirepaths group, select No Core.
HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTING TRAMSFORM MACHINE WIEW WIREPATHS
= 4 f & 7® B
- - + ¥H Nesting
Stock Toolpath
Contour 4 Axis Point Canned - Display = Transform
Wirepaths Stock Utilities
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¢ From the Chaining dialog box, select the Chain button if needed.

[W] Chaining x
il
()Cplane @30
(D) &
T
|| 7
— 00
[Iwa
N | O
@ || @x

¢ [Select Pocket chain 1]: Select the chain in CW direction as shown in Figure: 12.0.1.

Figure: 12.0.1

CSeIect the chain here:I
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+ Select the OK button to exit Chaining dialog box.
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12.1 Wirepath Type

+ In the Wirepath type page, the No core toolpath should be already selected.

E Wirepath - No core

B Wire{ Pover
i Misc, Valu es

— Chain Geometry
e A Ragistars @
= Leads =

@ Stort Pasifion o core 1] by
Mo Core

- Rough
L@ Finish

@ Filter

........ Flanes (WCS)

-------- Canned Text

+ Flushing

Quick iz Satings.

Wire Dia; ooz

Carrnent

' =edited

B =disahled

R
u
®
E

Mastercam 2018 Wire Training Tutorial Page|385



A
EAURNO]:{):\: [ MACHINE PART USING NO CORE WIREPATH <

12.2 Set the Wire/Power parameters

The Wire/Power page allows you to choose a wire power settings library file and use its values for the wirepath operation.
You can also set the pass number to use for the first pass of the wirepath, and specify the settings for a single pass. To edit

the power settings for each pass you have to disassociate the wirepath from the power settings library by deselecting the
Associate to library check box.

¢ From the Tree View area, select Wire/Power.

NOTE: If you need to create your own wire power library, see Tutorial #1 (page 46). To open the library saved

]
in Tutorial #1, click on the Open icon and select the library from the Power library list. Otherwise, use the
default WIRE_ INCH.power library as shown in this tutorial.

+ Enable Associate to library to use the default WIRE_INCH.power library as shown in Figure: 12.2.1.
+ If an Edit Power Settings dialog box appears, select the option No.

Figure: 12.2.1

Power libram

|C:'\Users'\F’uinc'\DDcuments‘\sharedMcamED'I8\wire\F’awet\WlHE_INCH.prer | ] H

a

Azzociate to library Optionz
Wire
Starting Paze # = Power

Fill tank
Pass # =
1 1m 0o
nma2
000
no

Apply additional offset to:

Stock to Leave (®) Program coordinates

() Machine offzet register

0006
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12.3 Leads

Leads page allows you to set the wire motion when entering or exiting a part.

* From the Tree View area, select Leads.

* Make sure that the Lead in and Lead out are set to Line only, and set the rest of the parameters as shown.

Leadin

©Line anly

(O Line and arc
(O2lines and arc

Lead out

(@) Line only
() Arc only
OArc and line

(O Arcand 2 lines

Entry/Exit

Owverlap:

Line length:

ooz
40.0

( Auto position cut point

Set start position to thread poi

)

Rapid options

[ |Rapid ta start position at end of program

U

Lead in sets the shape of the part entry motion. The lead in extends from the thread point to the start of contour.

Line only creates a line between the thread point and start of contour.

Lead out sets the shape of the part exit motion. Lead out extends from the end of contour to the cut point.

Auto Position Cut Point allows Mastercam to determine the most efficient cut point for a contour.

Set start position to thread point enabled moves the job start point to the thread point of the first contour in the

operation.

Mastercam 2018
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12.4 No Core

No core page allows you to establish No core wirepath settings such as the Z depth of a rapid move, the positions of the
upper and lower wire guides, and the UV and XY plane heights (usually the upper and lower contour of the geometry).

* From the Tree View area, select No core and make sure that the parameters are set as shown.

ALt entry

ALta exit

Linearization tolerance 0.001

Heights i height N
‘1.0 ‘ O%D Ahsolute ~
L trim plane
‘0.5 ‘ & | | Absolute v
I height
05 | & apsolute v
\C 4
#r height
|EI.D | O%D Absolute »
o trim plane
|u.u | | | absolute v

Auto entry/exit starts/ends the No core wirepath at the thread position.

Rapid height sets the Z depth of a rapid move. Can be higher than the UV height or UV trim planes in order to clear any
clamps.

UV trim plane can be used to set the location of the upper guide on the wire machine that may be required by the
control to locate the guide in relation to the part. Trim plane values are written to G code 1015 in the NC file. It is usually
set directly at the controller.

UV height sets the height of the part, the upper contour of the wirepath.
XY height sets the location of the XY plane that contains the geometry for the lower contour of the wirepath.

XY trim plane can be used to set the location of the lower guide on the wire machine that may be required by the
control to locate the guide in relation to the part. Trim plane values are written to Gcode 1015 in the NC file. It can be
set directly at the controller. When not using the XY trim plane, enter the same value as the XY height.
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12.5 Rough

Rough page allows you to set up rough passes on no core wirepaths. You can define the type of no core cutting method
(Zigzag, Constant Overlap Spiral, Parallel Spiral, Parallel Spiral with Clean Corners, Morph Spiral, or True Spiral). It also
allows you to set the stepover percentage and distance.

* From the Tree View area, select Rough and make sure that the parameters are set as shown.

Cutting method:  Parallel Spiral

Constant  Parallel Spiral. True Spiral
Crerlap Spiral Clean Carners

() Counter clockwise

(® Clockwise

Stepover percentage:

Stepover distance:

Foughing angle:

Cutting method allows you to set the cutting pattern that Mastercam Wire will use to clean out the No core part.

Stepover percentage sets the distance the wire shifts over between XY moves, as a percentage of wire diameter.
Changing the stepover percentage automatically adjusts the stepover distance.

Clockwise sets the direction for the spiral no core cutting methods.

+ Select the OK button to exit the Wirepath - No core parameters.

NOTE: A thread warning appears on the screen. "You have checked auto entry but have not chained a thread
point. Press OK to thread at 0,0." Mastercam will automatically thread the wire at the origin.

+ If a warning appears, select the OK button to continue.
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STEP 13: BACKPLOT THE WIRE CONTOUR WIREPATH

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 wirepaths, Mastercam displays the current X, Y, and Z coordinates in the lower left
corner of the screen.

* Make sure that the toolpath is selected (signified by the green check mark on the folder icon).
+ Select the Backplot selected operations button.

Toolpaths i
Px X | Ty Tx LEc L | 7@
B0 | Yy anoL$ ZRP T | By

* Make sure that you have the following buttons turned on to see the tool and the rapid moves.

B ' Backplot b
Z

B @~<12 [

+ Right mouse click in the graphics window and select Isometric as shown.

Zoom Window
‘@ Unzoom 305
@ Dynarnic Rotation

[ Fit

7 Top (WCs)
& Front (Wcs)
B Right (WCS)

71 Isometric (WCS)

GWiew K
X Delete Entities

\2 Analyze Distance...
\? Analyze Entity Properties..,

¢ Press Alt+F1 to fit the drawing to the screen.

¢ Select the Play button to run Backplot. E]
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¢ The toolpath should look as shown in Figure: 13.0.1.

Figure: 13.0.1

+ In the Backplot dialog box enable Quick Verify as shown.

B Backplot x

¥

S Y <@ |
Al C]
v | 2

¢ The toolpath should look as shown.

* Select the OK button to exit Backplot.

| NOTE: The material inside of the shape is completely removed.
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STEP 14: VERIFY THE WIREPATH

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

14.1 Set up the stock

* From the Toolpaths Manager, select the plus sign (+) in front of the Properties to expand the Toolpaths Group
Properties.

!EI--E!3 Machine Group-1
. Properties - Generic Wire EDM

Select the
plus sign

+ Select the Stock setup to set the stock size.

(=88 Machine Group-1

Sl Properties - Generic Wire EDM
----- [ Files

----- \ Program Settings

=8

Select the Stock
setup
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¢ Change the parameters to match Figure: 14.1.1.

Figure: 14.1.1

Machine Group Properties

Fit screen

(@ Wire frame
() Salid

Stock Origin

In view
coordinates

0.0
0.0
05

~

>

=

N

Files Program Setings Stock Setup
Stock Plane
= | [Top
Shape
(@ Rectangular () Solid b
() Cylindrical () File
Pxis
X Y z

Selectcorners...

All Surfaces All Solids All Entities

v

Bounding box

pad

e

NCI extents

Unselect All

®

ey

+ Select the OK button to exit Machine Group Properties.

Mastercam 2018
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¢ Press Alt+T on your keyboard to remove the toolpath display from your screen.
* The stock is displayed with phantom red lines and it should look as shown.

14.2 Verify the Wirepaths

+ Select the Verify selected operations button.

Toolpaths v B x

Wi Verdfy
=11 @ T} Creste Bookmark |§ Toolpath  [J] Stodk Wireframe |J/] Machine 'E
ol 1
= s Automatic Bookmark - Tool [] Initial Stock | [J] Gnomon *

simutation Stop = i Tool
T Zear Bookmarks Components = % piece [ Fixtures [] Aoxes Gpa-atm“g c

Mode Playback Visibility o

+ Select View tab and enable Workpiece as shown.

File Home Verify

OH& g @ E;, L=
&g Right
Fit Isometric Woa'kplece Tool  Muitipie qugle 2 Views

sl & Front =
30 View Focus

Weorkpiece | View in Rows

¢ Select Verify tab and enable Color Loop as shown.

Home View - -
, z- *~» Points
‘?*1 ‘% 0 é)@ . ‘#@ ; Leads

Colar | Collision  Material Show  Restrict. Stop Restrict
Loop f Checking = Cutting~  Edges Drawing Drawing Y Enable Vectors

Playback Display
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¢ Right click and select the Isometric option.
¢ Right click and select the Fit option.

¢ Select the Play Simulation button to run Verify. e | ® P M M
¢ The part should look as shown in Figure: 14.2.2.

Figure: 14.2.2

NOTE: To rotate the part, move the cursor to the center of the part and click and hold the mouse wheel and
slowly move it in one direction.

To Zoom In or Out hold down the mouse wheel and scroll up or down as needed.

D

+ Under the View tab, click on the Isometric icon semetric gnd then the Fiticon rft to see the partin the
original position if needed.

4 4 [
* To check the part step by step, click first on the Start (Home) icon. @ >

) ) ) ) LR IOEES
+ Click on the Step Forward icon to see the tool moving one step at a time.
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¢ The part should look as shown after several steps.

¢ Click on the Step Forward until the toolpath is completed.

. . . . - &
* To exit Mastercam Simulator click on the Close icon. @
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STEP 15: POST THE FILE TO GENERATE THE NC CODE

+ Select Post selected operations button from Toolpaths Manager.

Toolpaths v & X
W hix ELEEL 7 @
xR vacs | na DY
NOTE: The active Post Processor is a generic FANUC post processor.
¢ In the Post processing window, if needed, make any necessary changes as shown in Figure: 15.0.1.
Figure: 15.0.1
Post processing X
GalectPost
[T Output Mastercam file descriptor Praperies...
NCfile
() Overwtite Edit
@ Ask MC extension:
MNC
[]send to machine Comrunications
] Metfile
Oherwrite Edit
Ask
v | x| 2

* Select the OK button to continue.

* Save the NC file.

Mastercam 2018
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¢ The NC file will appear on the screen as shown in Figure: 15.0.2.

Figure: 15.0.2

d- &2 H " Eanor Tutiirial &N Core WirepathNC - Mastescaim 2018 Code Expert - a8 ¥
[ [ — P
= o, Insert Bock bumpers  gff Insert Block Skip | senaFe w G b M @ Iﬁ d w M @ :rjw
T L memove sioc sumoers o Remove Bodt Skip §| sena 5
GaTo = Fisl Priom Ned  Lest | Mak | it Predous Medt e MukiStesm  NC
o Remnowve Spaces. = Femoue Comments ARDE Ve Configurstion

EcRting Commurications = Syncs Tocls. Uniilties.

Tutarial b_KNo Core WirepathNC X

H420 X-.36799 T

Find Extents i

AR W00 -—F—#

NOTE: The G-code that you have created will appear on the screen. If the code looks okay, you can shut down
the window without saving it. If you need to change the code, make sure you save it before you close the
window down.

How the program is sent to the machine depends on the shop setup.

+ Select the "X" box at the upper right corner to exit the Mastercam Code Expert.

STEP 16: SAVE THE UPDATED MCAM FILE
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SAVE THE UPDATED MCAM FILE

REVIEW EXERCISE -STUDENT PRACTICE

WOZWOD IS LSOWS MMM

1909 WONIWTTY e

SOAEXT 24 W0 LN L0

STHONNFSNOISNND T

0050

0500

000¢
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CREATE THE GEOMETRY FOR TUTORIAL #6 EXERCISE

Use these commands to create the geometry.
* Rectangle.

¢ Circle Center Point.

+ Bolt Circle

¢ Line Endpoints.

¢ Line Parallel.

+ Rotate/Copy.

¢ Trim Entities.
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CREATE THE TOOLPATHS FOR TUTORIAL #6 EXERCISE

Create the Toolpaths for Tutorial #6 Exercise as per the instructions below.

Machine The Part Using No Core Wirepath.
¢ Inorder to complete this operation follow page 383 to page 389.

Verify The Wirepath.
+ Set the Stock according to the part.
* Inorder to complete this operation Verify the part and follow page 392 to page 395.
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TUTORIAL #6 QUIZ

+ What do you need to know to use Bolt Circle command to create circles equally spaced along a circle?

* How can you zoom in to better see a smaller area of your geometry?

¢ When should you use a No Core Wirepath?

* What does Rough page allow you to set?
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QUIZ ANSWERS

Objectives:

v The answers to the 6 Tutorial quizzes.
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WIRE TUTORIAL QUIZ ANSWERS

Tutorial 1 Answers

+ What command allows you to copy a shape several times along the X-Axis?
¢ The Translate command with the Copy option enabled.

+ How can you remove the temporary group/result colors?
¢ Use Clear Colors function or start another transform command.

+ What is the Thread Point?
¢ The Thread Point is the point where the machine threads the wire.

¢ What is the Cut Point?
* The Cut Point is the point where the machine cuts the wire before moving to the next 4.

+ What does Backplot do?
¢ Backplotting shows the path the wire takes 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.

Tutorial 2 Answers

+ What command allows you to create a line given one endpoint, the length, and the angle of the line?
¢ Line Endpoint allows you to set in the Ribbon bar the line length and the angle.

+ In which order you have to select the three entities when using Trim 3 entities command?

* The first two entities that you select are trimmed to the third, which acts as a trimming curve. The third entity is then
trimmed to the first two.

+ When should you use a Contour Wirepath?

¢ When the geometry has the same general shape in both the XY plane (the lower contour) and the UV plane (the upper
contour).

+ What does the Land Height set?
¢ Land height sets the plane at which the wire pivots to the taper angle.

+ What does Verify do?
¢ Verify simulates the machining of a part from a solid stock model display. The stock dimensions are based on the values
that you can specified in the Stock Setup.

Page|406 Wire Training Tutorial Mastercam 2018



WIRE TUTORIAL QUIZ ANSWERS m

Tutorial # 3 Answers

+ What command allows you to create a line tangent at an angle?
¢ Line Endpoint command with the tangent option enabled in the Ribbon Bar.

+ What does Mirror command allow you to create?
* The Mirror command allows you to create mirror images of geometric and drafting entities by reflecting them
symmetrically with respect to a defined axis or point.

+ What does Divide command do?
* Divide command deletes entities based in the nearest intersection.

* What is a Tab?

¢ A Tab is the uncut material that secures the part to the material; can be cutoff with the skim cut pass or in a separate pass.

+ What does Stop parameters allow you to set?
¢ Stops page allows you to create optional stops (M01) or program stops (M00) in a wirepath. For contour wirepaths, you
have the options to apply the stops before and/or after tabs.

Tutorial # 4 Answers

+ Where do you have to select the entities when using Trim 2 entities?
¢ You have to select the two entities on the side that you are keeping after trimming.

+ What shortcut key allows you to force a window selection?
¢ Ctrl key forces a window selection.

+ What does Compensation type set to Control output?
* Compensation type sets to Control outputs control codes for compensation and does not compute the compensated
wirepath.

+ What does Leads page allow you to set?
* Leads page allows you to set the wire motion when entering or exiting a part.
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Tutorial # 5 Answers

+ How is the geometry created in 2D construction mode?
¢ In 2D mode, all the geometry is created parallel to the current construction plane and at the current Z depth setting.

+ How do you create the branches used to synchronize By Branch the top and the bottom profiles?

¢ You will need to break the geometry where you want to create the branches and then create the lines that connect the top
with the bottom geometry.

¢ When should you use a 4 Axis Wirepath?

¢ 4-Axis wirepaths have geometry in both the XY plane (the lower contour) and UV plane (the upper contour). Where a
contour wirepath derives a second contour from the geometry, a 4-Axis wirepath can have completely different geometry
in the two planes, resulting in different wire movement in the XY and UV planes.

+ What does 4 Axis page allow you to set?

* 4-Axis page allows you to establish 4-Axis wirepath settings such as the linear arc move format (direct or taper), trimming
options, and synchronization of the lower (XY) and upper (UV) contours.

Tutorial # 6 Answers

+ What do you need to know to use Bolt Circle command to create circles equaly spaced along a circle?

* To use Bolt Circle you have to know the base point, the radius of the bolt circle, as well as the number and the diameter of
the circles

+ How can you zoom in to better see a smaller area of your geometry?
* Hover the mouse above the focus point and then scroll up the mouse wheel.

+ When should you use a No Core Wirepath?
* No Core wirepaths pocket out areas of material without producing a slug.

+ What does Rough page allow you to set?

* Rough page allows you to set up rough passes on no core wirepaths. You can define the type of no core cutting method
and set the stepover distance.
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GENERAL NOTES

Objectives:

v Learn how to customize Mastercam.

v/ Learn how to use and set the construction plane, the graphic views, and the depth of the
construction plane.

v Learn about the chaining.

v/ Learn about the Toolpaths Manager.

v/ Learn about the Machine Group Properties.

v Learn about the Contour wirepath options.

v Learn about 4-Axis wirepath.

v Learn about No Core wirepath.
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DEFAULT KEY ASSIGNMENTS

Alt+1 Top View.
Alt +2 Front View.
Alt+5 Right Side View.
Alt+7 Isometric View.
Alt + A Auto Save.
Alt +C To access C-Hooks.
Alt+D To open Drafting Options.
Alt+ E To hide/show entities.
Alt + F1 To fit all geometry to the screen.
Alt + F2 To unzoom.
Alt + F4 To exit File.
Alt + G To display screen grid.
Alt +H To open online help.
Alt+P To revert to previous view.
Alt+S Shade On/Off.
Alt+T To hide/show toolpaths.
Alt + X To set attributes from a selected entity.
Ctrl + C To copy.
Ctrl + 2 To undo.
Ctrl + X To cut.
Ctrl +Y To redo.
Ctrl +V To paste.
F1 To zoom to window.
F2 To unzoom.
F4 To analyze selected entity.
F5 To delete selected entities.
F9 To display coordinate info.
Shift + Ctrl + R To regenerate the screen.
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CUSTOMIZING THE INTERFACE

Mastercam makes it easy for you to customize the interface so that the functions that are most important to you are
always easily available and functions that you do not need can be hidden.
You can customize the Ribbon bars and the graphics window right-click menu. Also, you can create new tabs as well.

CUSTOMIZING QUICK ACCESS TOOLBAR

+ By default, Quick Access Toolbar has the following functions as shown.

W OARE -8R T :
* You can move the QAT above or below the Ribbon bar and you can customize it as needed.
A OHT -8 T :
HOMIE WIREFRAME  Customize Quick Access Toolbar
v New
~  Save
. Open
~ Print
+  Save As
~  Zip2Go
+  Undo

+ Redo

Maore Commands...

Show Below the Ribban
Minimize the Ribbon

¢ From the FILE tab, select Options.
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* The Options dialog box with the Quick Access Toolbar should look as shown.

Options *

Customize Ribbon
Context Menu

Frrbineis Choose comm@nds from:.

i ]
Commands: I save
B Open '

[ D ~Z.(WCS) 2 Print

B -D -z wes) E}' Save As

BY =x+z wes) = Zip2Go

Ef <% 7.wcs) ey <Separatar>

E? Analyze Database ' ¥} Undo

124 Analyze Number . s m— ¥ Redo = .
I Autosyne Rails o i -
i Back WCS)

fﬁ' Back Cplane

ﬁ& Back Tplane

%' Back Wcs

&Y Bottam (WCS)

ﬁ.flh Bottom Cplane

ﬁ' Bottom Tplane G = o

[ Show Guick Access Toolbar below the Ribbon

Keyboard shortcuts: | Customize.. |

ok ][ s | e

* The ability to customize Mastercam is a powerful tool for improving productivity. For example, you can
customize the workspace for different machine tools so only options relevant to that machine are displayed.

NOTE: Changing the drop-down and flyout menus now would make it difficult to follow instructions in this
book. Leave the menus as they are until you've completed this book and feel confident in using Mastercam.
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CREATE A NEW TAB

Creating a new tab allows you to add new commands to the Ribbon bars.

FILE

+ Options.

¢ From the Options dialog box, select Customize Ribbon.

+ Select New Tab button to create a new tab and a new group as shown in Figure: 1.
* Rename both tab and group as shown in Figure: 1.

Figure: 1
Options b4
Quick Access Toolbar
‘Customize Ribban
Context Menu Choose commands from: Customize the Ribbon:
Options | All Commands ok Main Tabs v
G5 Cresta an lsometric plane ralative to your WE A Main Tabs

[E Creste Boundary I« Home

% Creste Coons Wireframe Toolpath 4+ Custom (Custom)

Create Door Geomelry C Door Geometry (Custom) )

S Create finish lefiover toolpath [ v Wireframe
iy Create finish parallel steep toolpath I v Surfaces
% Create finish parallel toolpath Ak b || Solids

<1, Create finish pencil oolpath I v Model Prep
M Create finish projecttoolpath << Remove [« Drafting
8 (Create finish radial toolpath [+ Transform
% Create finish scallop toolpath boolvi Art

% Create finish shallow toolpath [+ v Machine
~I Create Lathe Quick Finish b View

. Create Lathe Quick Groove
=L Creste Lathe Quick Rough
,f\ Create Lettars

o Create multiaxis toolpat

9'% Create cne surface finish blend toolpath 1 i
P e e e g e R e v New Tab MNew Group || Rename...

Keyboard shortcuts: Customize... Customizations: Reset

¢ Click on the Choose command from drop down arrow to display a list with all Mastercam commands. In this
case, we will add the Create Door Geometry command to the Ribbon bar.
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¢ Select the Create Door Geometry command and click on the Add button as shown.

Options

Quick Access Toolbar

‘Customize Ribbon
Context Menu Choose commands from: Customize the Ribbon:
Options |AllCommands g Main Tabs
Y Create an Isemetric plane relative to your WC A Main Tabs
- Create Boundary I v Home

Create Coons Wireframe Toolpath 4 v Custom (Custom)
Door Geometry

& Create finish leftover toolpath [+ Wireframe
iy Create fiish paralel steep toolpath [+ Surfaces
4 Create finish parallel toolpath [ v Solids

< Create finish pencil toolpath - I+ '+ Modsl Prep
P Create finish project toolpath << Remova l> v/ Dratfing
8 (Create finish radial toolpath [+ '+ Transform
5 Create finish scallop toolpat B vl Art

B/ Create finish shallow toolpath =+ Machine
=L Create Lathe Quick Finish v View

i Create Lathe Quick Groove

=! Create Lathe Quick Rough

A\ Create Letters

" Create multiaxis toolpath

=5 Create one surface finish blend toolpath

M B e T P e Al

NewTab MNew Group

Keyboard shortcuts: Customize... Customizations: Reset

Door Geometry (Custom)

Rename ..

Cancel

Help

+ Select OK to exit the Options dialog box.
¢ The tab should look as shown.

HOME WIREFRAME

+ If you want to create another group that contains, for example, the toolpaths that you are usually using, follow

the same method and create a new group by selecting New Group.
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CUSTOMIZE THE RIGHT MOUSE BUTTON MENU

Customizing the right mouse button menu allows you to add, remove and rearrange commands.

NOTE: Adding or removing drop down menu functions is associative. All references to the modified menus are
updated (for example the modified drop down menu is used as a submenu in other drop down menus). When
you add or remove functions from drop down menus and submenus, you immediately see the results in the
current Mastercam session.

EXAMPLE: ADD THE ZOOM TARGET TO THE RIGHT MOUSE BUTTON MENU

¢ The default Right mouse button menu appears as shown.

Zoom Window

Unzoom 80%

Dynamic Rotation

Fit

Top (WCS)

Front (WC5)

Right [WES)

|sometric (WCS)

GWiew 4

848 Howd

X Delete Entities

'32 Analyze Distance...
\? Analyze Entity Properties,..

+ Right mouse click above the Ribbon bar and select Customize the Ribbon as shown.

AMSFORM ART MACHINE Vi
Customize Quick Access Toolbar...

EW
[___l A r 'I" | E & Show Quick Access Toolbar Below the Ribbon

Rectangle Create Bounding Silhouette Turn  Relief C_Customizethe Ribban...
- Letters. Box  Boundary Profile Groove
Minimize the Ribbon

Shapes Curves

+ Select Context Menu tab.
¢ Pick the plus (+) next to Right mouse button menu.
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* Make sure that Graphics View is selected as shown.

Options X
Quick Access Toolbar

Customize Ribbon

Category: Right-click in Context Menu list for more options.

Options
B QGraphics View ¥ |> Context Menu;
= Fit -~ Right mouse button menu
[0 Zoom Window

++ Pan
----- 2 Unzoom 80%

12 Unzoom 80% . .
% Unzoom Previeus/50% %‘ E_stmamlc Rotation
5 Fi

@ zoomTargt | SEPARATOR
O] Zoom Window % Top (WCS)

J¥ Zoom Selected &7 Front (WCS)

2 Dynamic Rotation ..F Right (WCS)

¥ Previous View s .1 Isometric (WCS)
<] View From Line Normal [+ GView

% SetView Associated with Geametry.. sBemove | | | SEPARATOR

----- #" Delete Eniities

lmport | . | SEPARATOR

|_% Analyze Distance...

----- 7 Analyze Entity Propertes...

< View From Entity
& View From Solid Face
¥ Flip View X for'Y
1 Flip View X for 2
2 Flip View Y for Z
&7 Top (WCS)

@7 Left(WCS)

6 Back (WCS)

& Front (WCS)

5§ Right(WCS)

& Bottam (WCS)
&7 Isometric (WCS)
57 Rotate Gview

Page |416 Wire Training Tutorial Mastercam 2018



EXAMPLE: ADD THE ZOOM TARGET TO THE RIGHT MOUSE BUTTON MENU [RCI\ [2:¥:- YR\ o3y

¢ Select the Zoom Target button in the Commands list.
¢ In the Context Menu, select Zoom Window to highlight it.

Category: Right-click in Context Menu list for more options.
Graphics View i Context Menu:
[ Fit a =-+_Rj enu

+ Pan C Zoom Windaow
P Urzeom80%. Unzoom 80%

A - O (- =) Dynamic Rotation
42 Zoom Target I|EI ;?EPARATOR
(O] Zoom Window & Top (WCS)
ﬁ Zoom Selected iﬁ‘ Front (WGS)
=) Dynamic Rotation .£H Right(WCS)
% Previous View Add> 5] Isometric (WCS)
<4 View From Line Normal [ w GView
% SetView Associated with Geometry... SRemove. | | i | SEPARATOR
4-‘.1. View From Entity e | | © 44'9’ Delete Entities
& View From Solid Face REER | | B l,, SEPARATOR
3 Fiip View X for Y .| % Analyze Distance..

7 Analyze Entity Properties...
L} Flip View X for Z = yeernee

¥ Flip ViewY for Z

@7 Top (WCS)

@7 Left (WCS)

& Back (WCS)

& Front(WCS)

5 Right (WCS)

& Bottom (WCS)

&7 Isometric (WCS)

7 Rotate Gview A

* Click on Add. Add =

+ Select the OK button to exit the Options dialog box.

+ Right mouse click in the graphics window to check the new menu.

i@ Zoom Target )

oom Window

Unzoom 80%

Fit

Top (WCS)

Front (WCS)

Right (WCS)

Isometric (WCS)

GView 4

@
6]
§o)
2 Dynamic Rotation
=
i}
4l
&
&

/" Delete Entities

|7 Analyze Distance..
\? Analyze Entity Praperties...
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KEY MAPPING

* Key Mapping allows you to map Mastercam functions to keyboard shortcuts, making your interactions with
Mastercam more customized and efficient.

* The combination of key sequences you can use to create keyboard shortcuts are listed below (where "key" is an
alphanumeric character or keyboard function key F1-F12).

* Alt + Key.

¢ Ctrl + Key.

¢ Ctrl + Alt + Key.

+ Shift + Alt + Key.

+ Shift + Ctrl + Key.

+ Shift +Ctrl + Alt + Key.
* F1-F12.

NOTE: You cannot map functions to key sequences which use a single alphanumeric key or one in combination
with a shift key. These keys are reserved for use by Mastercam default keyboard shortcuts. For example, many
of the single alphanumeric keys or Shift + Key sequences are used with data entry, Ribbon bar, and dialog box
shortcut keys.
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EXAMPLE: ALLOCATE CTRL + L FOR CREATE LINE ENDPOINT

FILE
* Options.
¢ Select Customize as shown.
Options X
Quick Access Toolbar
‘Customize Ribbon
Context Menu Choose commands from: Customize the Ribbon;
Options Commands Mot in the Ribbon v Main Tabs w
E +D+Z ~ Main Tabs
B +DZ > v Home
B =z 4 '+ Custom {Custom)
B +XZ |>  Door Geometry (Custom)
=7 Analyze Database - |+ Wireframe
4 Analyze Number [+ Surfaces
o Arc MultiEdit I v Solids =
1L Autosync Rails [ '« Model Frep
%' Back work coordinate system < <Remave I+ Drafting "
& Botomwork coordinate system [+ Transform
= Change Line Style B vl Art
= Change Line Width [ v Machine
*4 Change Paint Style v View
" Change Solid Color
Hay Change Surface Color
i Change Wireframe Calar
IL Convert Machine
& Create a+D+Z plane relative to your WCS
e v Mew Tab MNew Group Rename...
Keyboard shortcuts: Customizations: Reseat

¢ Select Wireframe as the Category.
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¢ Select the command Line Endpoints.

Customize Keyboard >
Cateqaories: Commands:
File Tab s Helix s
Home Jain Entities
Line Bisect
Surfaces Line Closest
Solids Line Endpoints
Model Prep Line Mormal
Drafting Line Parallel
Transform W Line Perpendicular W
Current Feys: Pressz new shortout kew:

Set Accelerator for;

Crefault w
2018

Description:
Create lines by zelecting bwo endpointz.,

Fezet Al Cloze
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¢ Press Ctrl + L (in this sequence) in the Press new shortcut key area as shown.

Customize Keyboard Pt
Categories: Commands;
File Tab FS Line Closest -
Home Line Endpaints
Line Normal
Surfaces Lirie Parallel
Solids Line Perpendicular
Model Prep Line Tangent Through Point
Drafting Modify at Intersection
Transform W Modify Spline ¥
Current Eeyz: Press new shorteut key: \
Chrl+L } ‘
Azzigned to;
[Unazzigned]

Set Accelerator for:
Drefault “
) 2018

Description:

Create lines by selecting hwo endpoints.

Pesin | Resetal Close:

¢ Click on the Assign button.
* The new key will be displayed in the Current Keys field.

Customize Keyboard X
Cateqaries: Commatids:

File Tab ~ Line Closest ~

Home
Line Normal

Surfaces Line Parallel

Solids Line Perpendicular

Model Prep Line Tangent Through Point

Drafting Modify at Intersection

Transform v Maodify Spline [V}

Current Keyps: Press new shortcut key:
Ctrl+L }

+ Select the OK button to exit the Customize Keyboard dialog box.

* Select the OK button to exit the Options dialog box.

¢ Press Ctrl + L on your keyboard and the Line Endpoints panel will be automatically opened.

* To remove a shortcut assignment, select the command associated with the shortcut name you want to delete
from the Customize Keyboard dialog box.

¢ In the Current Keys field, select the shortcut and select Remove.

The shortcut is removed from its assignment to the selected command and can now be assigned to another
command.
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CREATING 3D WIREFRAME

ABOUT VIEWS

The main tool for applying coordinate systems in Mastercam is the view. A view consists of two main parts:
A plane or slice through the coordinate system.
An origin, or zero point.

Graphics View
The Gview is the plane from which you view your work in the graphics window.
There are 7 standard graphics views in Mastercam as shown.

View 1 = Top.
View 2 = Front.
View 3 = Back.

View 4 = Bottom.

View 5 = Right Side.

View 6 = Left Side.

View 7 = Isometric.

View 8 = Isometric Reverse.
View 9 = Trimetric.
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Construction Plane (Cplane)

The Cplane is a flat, two dimensional space on which you create geometry and that can be defined anywhere in 3D space.
There are 7 predefined construction planes in Mastercam, the same as for Gview.

* To set the desired Cplane, choose CPLANE from the Status Bar and select the desired Construction plane from
the list.

Mamed

~ Top
Frent
Back
Bottom
Right side
Left side
Iso
Iso reverse

Trimetric

o = C ' TPLAME: TOP WCSs: TOP

NOTE: Mastercam 2018 default construction mode is 3D. This plane allows you to draw in unrestricted 3D
space. You can use the 3D plane while creating geometry that can be related with existing geometry.
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ABOUT CONSTRUCTION DEPTH (Z DEPTH)

The Z depth corresponds to a point on the Z axis of the correct construction plane (Cplane) with respect to the system
origin (X0, YO0, Z0).

How to set the Z depth

¢ First, set up the current plane and then set the Z depth at which you want to create or modify the geometry.

¥ -3.172 ¥ -5.87814 : 3D CPLANE: TOP
¢ To set the Z depth, select Z from the Status bar. '
* Select a point from the existing geometry as shown.

Select the Midpoint
of this line

OR
¢ Enter the value in the Z field as shown.

X: 014337 Y. -0.88022 s 3D CPLANE: TOP

* To set the 3D construction plane, choose the 2D/3D toggle button from the Status bar.
Example using the 2D construction plane to create the geometry shown below
¢ Set the 2D construction plane by choosing the 2D/3D toggle button as shown.

CPlane 2D/3D

Toggles between 2D and 3D
construction modes. In 2D mode, all
geametry is created parallel to the
current Cplane at the current system £
depth.

In 30 mode, you can work freely in
various Z depths, unconstrained by the
current system £ depth and Cplane
settings.

¥: -5.86022 £ -2.00000

+ Select the Front Construction plane.
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* Create the circles by selecting the endpoints of the lines as the center points as shown.

NOTE: Using the 2D construction plane as shown in this case does not require multiple changes of the
construction depth.
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CHAINING

Chaining is a process used to select a number of entities (lines, arcs, points, splines, etc.) when modifying or transforming
existing entities or when creating a toolpath. The entities form a chain when the distance between two consecutive entity
endpoints is less than the chaining tolerance (0.002 in the system configuration).

When using chain for deleting entities you have to preselect the geometry. Hold down the Shift Key and select one entity
of the chain. Mastercam automatically selects all the entities that could form the chain.

In Wireframe mode, the Chaining dialog box provides chain selection methods including:

¢ C-Plane - allowing you to select geometry in the current construction plane.
+ 3D - allows you to select 3D geometry. | W Chairir

D Chain - allows to select entities that form a chain. .

oA Point - allows to select a point that can be used as starting point. ' _—

i1 Window - allows to select entities by drawing a rectangle around ' Cldene ®30
<

Area - allows to selects closed boundaries around a point where you | S 1
click the mouse. , e

e Single - allows you to select one entity. , / B

<~ | Polygon - allows you to select entities inside of a multi sided , ﬂ
irregular window that you draw around the entities. Tt el [ e

*= Vector - creates chains from entities that intersect a vector line. ﬁ\ @

1
0q Partial - creates an open chain by selecting the first entity and the @ ®* |

last entity of the chain.

Other controls let you manage the selection process. s
> Last - reselects entities chained during the previous operation. T
& End Chain - forces an end of the chain. Iﬂ Iﬂ@i Iﬂ Iil
@  unselect Chain.
@*  unselect All Chains.
7 Reverse chaining direction - swaps the chain direction.

Adjust - guide the chaining when a branch point has been reached and allows you to select a different
direction or entity.

Next - guide the chaining when a branch point has been reached and allows you to continue in the
direction of the red arrow.
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1413 Chain Feature Option - allows you to set the way Mastercam can recognize related chains.

<l | chain Features - instructs Mastercam to add chains based on criteria set in the Options.

7 Options - lets you refine the way Mastercam chains entities.

HOW TO CHAIN

When Chaining Geometry to create a toolpath, it is important to chain the geometry in the proper direction as it will
determine the direction the cutter travels when machining the part. Below is an example on how to select geometry using

the chaining method.

~/" Arrows will go counter
clockwise when the
line is selected here

g "\l_ d

Arrows will go
clockwise when the |
line is selected here

Table 1: Chaining Problem Diagnostic

Description Check Fix

Chain stops: Lines do not touch. Zoom into inspect. | Trim lines together
using Trim 1 entity.
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Table 1: Chaining Problem Diagnostic

Description

Check

Fix

Chain stops: Lines cross.

Zoom into inspect.

Trim lines using Trim 2

entities.
Lines do not touch. Look at geometryin | Use TRANSFORM/
ISO Gview. Project.

Duplicate entities: Identical
entities on top of each other.

Zoom into the area
and you will notice
a thicker line.

Delete Duplicate
entities.

Overlapping entities: Entities of
different lengths on top of each
other.

Zoom the area, use
Analyze menu and
move the cursor on
the top of the
entities.

Use Findoverlap.dll
C-hook.
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WINDOW SELECTION

Window is a process used to select a number of entities (lines, arcs, points, splines etc.). Window selection is used when
modifying or transforming existing entities or creating a toolpath.

From the General Selection toolbar, select the drop down arrow to choose how the entities will be selected.

ey P B e + i
.k. AT UFS0r- ¥ 3 B
H .

Yokl

11 Intersect

* In - allows you to select the entities that are completely inside the window.

¢ Out - allows you to select the entities that are completed outside the window.

+ In + - allows you to select the entities that are completed inside and intersect the window.

+ Out + - allows you to select the entities that are completed outside and intersecting the window.
* Intersect - allows you to select only the entities that intersect the window.

HOW TO SELECT GEOMETRY INSIDE OF A WINDOW

When using windows to select geometry in order to create a toolpath it is important to establish the proper direction the
cutter travels when machining the part. This can be set in the chaining Options.

First window
carner

Second window
corner

| )
/

E Starting point j
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CHAINING AND WINDOW OPTIONS

Both Chaining and Window selections have an Options dialog box used to set default values for a number of choices that

would affect how you select the geometry.

* To change options for the selection process you have to choose the Options button which is found in the

7
Chaining dialog box. @

CHAINING OPTIONS

The Chain Mask options speed up chaining for a large number of entities or when branch points are involved. They let you
"pre-select" categories of entities to build your chain from. Mastercam provides Entity, Colour and Level. All the mask does

is block all the entities that do not match the mask criteria.

* Closed chains lets you select all entities adjacent to the selected entity in the
forward and reverse directions until it reaches the end of a chain or a branch
point.

* Open chains allows you to select a section of the first entity and the last entity
of a chain. Mastercam creates an open chain which includes all adjacent
entities between these two points.

+ Section angle applies only to Section chaining. In section chaining Mastercam
chains along a set of smooth curves. Curves that are less then the section stop
angle are considered tangent for this chaining method. When Mastercam
encounters an angle that exceeds the section stop angle or a branch point it
ends the chain.

+ Ignore depths (in 3D mode) lets you chain entities that could form a chain
(the distance between two consecutive entity endpoints is smaller than the
chain tolerance) but have different depths.

¢ Start chain at point will start the chaining from a point that you create on an
endpoint of an entity in the chain.

+ Allow surface edges in Single mode allows you to select, in single mode the
edges of a surface.

+ Break entities in Dynamic sets the system to automatically break the entities
at intersection while in Dynamic mode.

Nested Chains

+ Sorting lets you choose different sorting options while selecting geometry
that is completely contained within a closed boundary. You can speed up
chaining using next closest. Choosing inside to outside sorts and chains the
curves from the innermost to the outermost. You can sort the chains starting
with the outermost chains using outside to inside. It also allows you to sort
and optimize the chaining using optimize inside to outside or optimize
outside to inside.
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[~ Closad chains
[] Open chains
[]secton angle o

[ignare depths (in 30 made)
[]=tar chain at point
[CJaliaw surface edges in Single mode
[ |Break entities in Dyhamic
Break closestentity 1o thread point
Closed chains

o @ Cow

[l Use cursar posiion

Open chains

() Oneway @ Zigzag
Mested chains

Soring next clogest v
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¢ Infinite nesting in area chains one mouse click chains all of the curves and points within a closed boundary.
When unchecked, Mastercam chains the outer and inner boundary closest to the point you entered to define

the area chain and any curves or point between the two.

* Reverse inner chains changes the direction of chaining for the inner chains.

* Sync mode allows Mastercam to break a chain into a number of separate chains for the purpose of creating the
surface. The Sync mode option of the Chaining Options dialog box determines how Mastercam should divide up
the chains. You may need to choose a sync mode if you have attempted to create a surface and found that it

twists.
¢ Chaining tolerance sets the default chaining tolerance value.
* Plane tolerance sets the default plane tolerance value.

TOOLPATHS MANAGER

The Toolpaths Manager lists all operations in the current job. Use this dialog box to sort, edit, regenerate, and post any

operations. You can enter this dialog box by selecting the Toolpaths tab.

[
X Select all operations

¢ This button selects all operations listed in the Toolpath Manager.
Selected operations are represented by a check mark on the folder.

x Select all dirty operations

* This button selects all dirty operations listed in the Toolpaths Manager.
Dirty operations are operations in which changes were made (parameters
or geometry changes). A red "X" mark will be displayed on the toolpath
icon.

L Regenerate all selected operations

This button will recreate all the operations after changes have been made.

Ix Regenerate all dirty operations

This button will recreate all the dirty operations after changes have been
made.

Backplot selected operations

Simulates tool movement for the selected operations.

-
Verify selected operations

Simulates machining for the selected operations.

Toolpaths

=83 machine Group-1
- 1lL Fropertiss - Generic Wire EDM
5-22 Toolpath Group-1
|'-:-‘.H' 1 - Wire Contour - [WCS: Top] - [Tplane: Tog]
{2 Parameters
-l Geometry - (4) chain(s)
E Toalpeth - 16.8K - TUTORIAL 4_MULTIFLE CONTOUR
2 - Wire Conbour - [WCS: Top] - [Tplane: Tog]
{] Parameters
i Bl Geometry - (4) chainz)
i DE Toalpath - 24.8K - TUTORIAL 4_MLULTIPLE CONTOUR

L ’

Toolpaths | Selids Planes Lewels Recent Functions

Mastercam 2018
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= Backplot/Verify Options

Sets parameters for backplot and/or Verify. You can set the Stock shape to a box, a cylinder, a solid, a stock model
operation, or to afile.

51 .
Post selected operations

Runs the post processor for selected operations and creates the NC program.

™ High Feed

Optimizes feed rates for selected operations.

7

Delete all operations, groups and tools

Deletes all machine groups in the toolpath manager except for the last one in the list. This deletion includes
operations, tools and machine definitions and you will not be able to undo this deletion.

@ Help

Opens Mastercam help.

o Toggle locking on selected operations

Locks and unlocks selected operations. Locking the operations prevents you from regenerating the toolpath.

= . .
Toggle toolpath display on selected operations

Displays and hides selected operations in the graphics window.

Toggle posting on selected operations

Enables and disables posting on selected operations.

vyaAaLS .
i Move insert the arrow

Position the insert arrow where the new operation will be inserted.
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X Only display selected toolpaths

When enabled, displays toolpaths in the graphics window only for the operations you select in the Toolpath
Manager list.

a Only display associative geometry

When enabled, displays all the geometry associated with the selected operations, provided the geometry is not
hidden or blanked and is on levels that are visible.

™" Hide rapid retract move

Hides and shows all rapid retract moves in the current file.

Tool setup

Opens the Tool Setup Manager dialog box.

Edit reference positions
* Opens the Machine Reference Position Manager dialog box. Use to edit the location of the reference positions.
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OPERATION LIST AREA

This area displays the order of operations in the current job. Select the + or - signs in front of the file folder icon for an
operation to display/collapse the pieces of that operation, including parameters, geometry and the NCl file.

[T Parameters parameters.
+ Select the Parameters icon to edit the toolpath parameters.

----- ' Geometry - (1) chainds) Geometry.

* Select the Geometry icon to edit the chains and points to be machined in that operation.
* Right mouse click in the list area and you can change the following.

i Chain Manager s

¢ Add chain. FI Chain 2 | K
+ Change side. Add chain ;

* Rechain all.

Change side
* Resync all. Rechain all
* Reverse chains order. Resync all

+ Sort options.
¢ Analyze chain.
¢ Delete chain.

Reverse chains order

Sort options...

Analyze chains

+ Rechain single. Chairing tc:
* Reverse chain. PR sh
* Start point. | Rechain single [l
+ Edit tabs. Reverse chain
+ Change at point. Start point
¢ Multi-Select. Edit tabs
: Ezzeatr::.aln' Change at point...
Multi-Select
Reset Chain
Renarme

o
----- 2= Toolpath - 56.7K - T.MC - Pragran Toolpath.

* Toolpath contains the NCI file, a separate intermediate file that contains all the information on the toolpath
data. The post-processor uses the NCI file to create a NC file for your specific machine/control. Select the
toolpath icon and the system will open the Backplot command.
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ABOUT RIGHT MOUSE CLICK IN THE TOOLPATHS MANAGER LIST AREA

Right mouse click in the Toolpaths Manager list area opens an extensive menu of commands.

=88 Machine Group-1

* Wire toolpaths displays a list with all operations -l Properties - Generic Wire EDM
available in Mastercam. You can start to create £33 Toolpath Croup-L
. Mill toolpaths
an operation from here. For example by
selecting Toolpaths, Contour the system will
prompt you, to chain the geometry to be

machined.

Lathe toolpaths

Wire toolpaths > New
Router toolpaths Wit Gontani
Edit selected operations > Canned

Groups > Mo core

Cut 4-axis
Copy Transform
* Wire toolpaths, New allows you to delete all Paste Nest
operations and tools that were already created. Delete Manual entry
Undelete Point
Undo Trim

Expand

Collapse

Doc file..

Select...

Sort >

Import...
Export...
Batch...

Display options...
Setup sheet..

z
Tool list. 1<Y

4 Wirepath Editor »

T
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Edit Selected operations

+ Edit common parameters - allows you to edit the
common parameters of all the operations inside of a
toolpath group. For example you can change the Feed
plane value for all the operations inside the group. Make
sure that you have previously selected all operations.

¢ Change NC file name - allows you to rename the selected
operations with a different NCI file name.

¢ Change program number - allows you to renumber the

NC program.

+ Renumber tools - allows you to renumber the tools by
giving the first tool number and the increment number.
+ Renumber work offsets - allows you to renumber the work offsets when using more than one offset

(tombstone application).

Mill toolpaths

Lathe toolpaths

Wire toolpaths

Router toolpaths

Edit selected operations

Groups

Cut
Copy
Paste
Delete
Undelete

Undo

> Edit common parameters...
Change MC file name...
Change program number...

Edit library origin...

Renumber tools...
Renumber work offsets...
Reverse toolpath

Recalculate feeds/speeds

+ Reverse toolpath - allows you to reverse the chaining direction to change the cutting direction.
¢ Recalculate feeds/speeds - allows you to adjust the feed rate, plunge rate, retract rate, and spindle speed for
multiple toolpaths based on a new stock material. This procedure requires that the feed calculation in Tool

Settings be set to Material.

Groups

¢ Groups - allows you to organize operations. Operation groups are handy for quick selection of toolpaths.
Selecting a group automatically selects all operations within the group.
+ New Machine group - instructs the system to add a new

machine group.

* New Toolpath group - instructs the system to add a new

toolpath group.

+ Rename - allows you to change the group name.
* Delete - instructs the system to delete a selected group.
+ Delete all empty - instructs the system to delete all groups

that have no operations.
¢ Cut, Copy/Paste - allows you to

reorder the operations.

¢ Delete/Undelete - allows you to delete selected operations

or recover them using undelete.

Mill topipaths
Lathe toolpaths
Wire toolpaths
Router toolpaths

Edit selected operations

Groups
Cut
Copy

Paste

Delete

op]
>

LE CONTOUR
3 [Top]

) New Machine group >
New Toolpath group
Rename
Delete

Delete all empty

+ Expand - expands all the operations and the groups inside of the Toolpath Manager.
¢ Collapse - collapses all the operations and groups inside of the Toolpath Manager.
* Doc file - creates a text file that list all of the groups, operations, tools, geometry and NCI destinations that are

in the Toolpath Manager.
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¢ Select - opens a dialog box that allows you to
choose different options to select the

Sorting Options
operations.
i i A File opi
¢ Sort - allows you to reorganize operations. FELR lpre
(® Selzcted operations Harme

* Import - allows you to import saved
operations from a library.

* Export - allows you to export operations to a Method
library.

+ Batch - lets you generate the toolpath at a
later time and post to multiple NCI

Chlsers\Public\Documenisishared bMoama0l ?\mmmon| = (=]
()l aperatione

T |©’TDCI| Taool# = | Mone 5 | None Mliine Tite arder
() Flana

l:} Craston ardar

destinations, setting time limits on running the B Oroskstiss
batch operations. ey e
+ Display options - sets the Toolpath Manager - [ 0parstiontype Type dider
display options. Ok offset
+ Setup Sheet - provides information about the 5 O Machinedefrition
work piece, including the operations, tool
reference, total machining time and comments ¥ #® ?
added during programming in a printable
format.

¢ Collision check - allows you to check for collision and gouges in the part. A collision occurs when the tool
contacts material during a rapid move. A gouge occurs when the tool removes more material than desired.
¢ Toolpath Editor - allows you to modify an existing toolpath. You can:
Edit tool motion at specific point positions in the toolpath.
Add points to increase tool motion.

Move points to adjust tool motion.

Delete selected points, passes, cuts and sections of a toolpath.
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MACHINE GROUP PROPERTIES

Machine Group Properties sets appropriate defaults for the jobs you program such as operations, tools, views, stock,
toolpath configuration questions, feed calculations, and material settings. It is a good place to start before programming a
job.

NOTE: The stock settings are used for the toolpath verification.

+ Select the plus sign in front of Properties to expand the Toolpath Group Properties.

!EI--EE Machine Group-1
L Properties - Generic Wire EDM

Select the
plus sign

+ Select Stock setup.

!EI--E_B Machine Group-1
: .|].|. Properties - Generic Wire EDM

Select the Stock
setup
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STOCK SETUP

* Shape - allows you to choose between:

+ Rectangular.

¢ Cylindrical

+ Solid.

¢ File - allows you to import an STL file as the stock.

+ Display - allows you to set the stock as wireframe or solid and to fit the stock to the screen.

¢ Stock Origin - values adjust the position of the stock, ensuring that you have an amount of extra stock around
the finished part.

+ Select Corners - allows you to select opposite corners of the stock from existing geometry.

+ Bounding Box - defines the stock limits by finding the extents of the selected geometry.

* NCI extents - establishes the stock size based on the tool movements in the NClI file.

+ All Surfaces/All solids/All entities - defines the stock based on all visible surfaces or solids or all entities in the
file.

Machine Group Properties X

Files Program Setlings Stock Setup

Stock Plane

@ | [er

Shape

(@) Rectangular

() Cylindrical
Axis
X Y

[#|Display
[“]Fitscreen
(@) Wire frame

() solid

Stock Origin

In view
coordinates

¥ (0.0
oo
Z |10

() solid
(JFile

[l

MNCI extents

Selectcormers...

Bounding box

All Surfaces All Solids All Entities Unselect All

|%f|8?
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CONTOUR WIREPATH

Contour wirepaths have the same general shape in both the XY plane (the lower contour) and the UV plane (the upper
contour). Contour wirepaths can taper inward or outward, and you can specify the location of the land, the point at which
the taper begins. You can further modify the shape of the contour wirepath by specifying how Mastercam handles sharp

and smooth corners. A contour wirepath can also be based on an open boundary and used for cutting off or trimming a
part.
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Wire/Power parameters

The Wire/Power page allows you to choose a wire power settings library file and use its values for the wirepath operation.
You can also set the pass number to use for the first pass of the wirepath, and specify the settings for a single pass. To edit
the power settings for each pass you have to disassociate the wirepath from the power settings library by deselecting the
Associate to library check box.

Chusersipublicidocumentsishared moamx8iwire\PowerWWIRE_INCH power o H
[ JAssociate to library Options
[ wire
Starting Pass # = Power
Fill tank:

Fass # =
Offset Condition code: 101 Feed rate:

YWire Diameter 0ome
Wire Radius 0.006
Wire Owverburn

Apply additional offsetto:

Stock to Leawe

(@ Program coordinates
()Machine offset register
Total Offset 0.006

Pass Comment

|R0ughing Pass

Pass # is used to enter the pass number to edit the settings for a single pass in the current library.

Offset allows you to set the wire offset register number. You may need to refer to your wire machine
documentation for this information.

Condition Code is a wire machine-specific value that corresponds to a register number. Refer to your wire
machine documentation for condition codes for material and wire type and thickness.

Feed rate is available if needed by the controller. Most EDMs do not use a feed rate.

Wire diameter/radius sets the wire diameter/radius value and is automatically updated when one of the
values is entered.

Wire overburn sets the amount of material beyond the wire diameter that can be removed.

Stock to leave sets the amount of stock to leave for all passes. Stock to Leave offsets the wire in the direction
specified by the Compensation Direction. In our case is set to 0.0 because this parameter is commonly set at
the controller.
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Cut Parameters

The Cut Parameters page is used to define the type and the number of cuts you will make in the wirepath, to control the
stop codes, to suppress thread or cut flags. You can also divide the cuts into separate operations.

Mastercam Wire supports three main categories of cuts: rough and skim cuts before the tab, tab cuts, and skim cuts after
the tab. The Cut Parameters page lists the programmed cuts and indicates their grouping as operations.

Cuts before tabs Cutting method
[«]Pettarm rough cut () One ‘Way @ Reverse

Additional skim cuts (before tah):
Feset pass number on tab cuts
Tahs Expand operation

Tab Tab Width DSuppress all wire threads

Murnber of tab cuts |:| Suppress all wire cuts
Make tak cutoff mowe with skim cut Lingarization tolerance: 0.000

All cuts together

[=-Chain 1
(@ Automatic Rough {with stop and tab cuf)
L Skirn
() Manual
Use square points
—
Start Midpoint End
Cuts after tabs
Skim cuts after tab Together
Total cuts for each chain 2

i

Perform rough cut is used to create a rough cut for the contour. The rough cut uses the Start Pass # from the
Wire power settings library.

Additional skim cuts (before tab) allows you to enter the number of passes before cutting the tab.

Tab is the uncut material that secures the part to the material; can be cutoff with the skim cut pass orin a
separate pass.

Skim cuts after tab allows you to enter the number of finish passes after cutting the tab.

Cutting method set to Reverse is used when multiple passes are set for the toolpath. Reverse enabled
reverses the direction of the previous pass at the end of the contour or at the tab.

Reset Pass Number on Tab Cuts is selected to use the power settings stored as Pass 1 in the wire power
settings library for the first tab cut. Mastercam Wire uses the Pass 1 settings for the rough cut.

Suppress all wire threads enabled will output no thread flags to the wirepath's NCI file.

Suppress all wire cuts enabled will output no cut flags will to the wirepath's NCI file.
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Compensation parameters

The Compensation page allows you to set the compensation method by which Mastercam Wire offsets the wire from the
wirepath. Choose to offset the wire to the right or left of the wirepath. You can eliminate arcs in the wirepath that are less
than or equal to the radius of the wire or insert arc moves around corners in the wirepath. It also allows you to check for
and eliminate unwanted intersections in the wirepath.

Compensation type Cantrol iy

Compensation direction

(@ Auto \.(
O Lett

() Right

Optimize
Infinite ook ahead

Sharp

Compensation type sets to Control outputs control codes for compensation and does not compute the
compensated wirepath.

Compensation Direction allows you to offset the wire to the right or left of the wirepath. Auto sets the
compensation direction depending on the location of the thread point inside or outside of the contour.

Optimize eliminates arcs in the wirepath that are less than or equal to the radius of the wire.

Infinite Look Ahead checks for wirepath self-intersections along the entire contour before creating the
wirepath. If Mastercam Wire finds a wirepath intersection, it modifies the wirepath so that it does not cut
the portion of the part that comes after the intersection.

Roll Cutter Around Corners inserts arc moves around corners in the wirepath. The radius of the arc moves
equals the radius of the wire. Not available with compensation type set to Control.
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Stops

The Stops page allows you to create optional stops (M01) or program stops (M0Q) in a wirepath. For contour wirepaths,
you have the options to apply the stops before and/or after tabs.

Generate stop
()Foreach tab
(@) Forfirsttak in operation

Output stop code

(O As glue stop []Before Tak

|:| Distance before end of tab 0.0
@) As stop [ Aftertak

(= Chain 1
Rough (with stop and tab cut)
kim

Total cuts for each chain 2

For each tab outputs a stop code before the tab cut for the first tab cut on each chain of the operation.

For first tab in operation outputs a stop code before the tab cut for the first tab cut on Chain 1 of the
operation. Subsequent tab cuts throughout the operation do not include stop codes.

As stop outputs a program stop code (MO0O0). Pauses the wire machine until the operator restarts it.

Before Tab and After Tab places the glue stop or the program stop (whichever stop code you select) either
before or after the selected tab.

Distance before end of tab places the glue stop or the program stop (whichever stop code you select) at a
distance from the end of the tab. Enter the distance in the field to the right of the option. This lets you cut
partially through the tab, stop, secure the slug, and continue to complete the cutoff.
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Leads

The Leads page allows you to set the wire motion when entering or exiting a part.

Lead in
@Llne only W I/
OLine and arc

()2 lines and arc

Lead out
(@) Ling anly

() Arc anby H

() Arcand line

OArc and 2 lines

Entry/Exit
0oz
q0.0
Owverlap:
I:‘ Max lead out: oo Fiesettaper

Trim final lead out

Fapid options
[ Tak cuts (no dropout method) [ Rapid from Thread paoint
Auto position cut point I:‘ Fapid to Cut paoint
Set start position to thread paint [ Rapic to stan position at end of prograrn

Lead in sets the shape of the part entry motion. The lead in extends from the thread point to the start of
contour.

Line only creates a line between the thread point and start of contour.

Line and arc adds a line and arc between the thread point and start of contour. Enter values for the Arc radius
and Arc sweep.

Lead out sets the shape of the part exit motion. Lead out extends from the end of contour to the cut point.
You have the same options as in the Lead in plus the following extra options.

Arc only in which the wire arcs off the part. Enter values for the Arc radius and Arc sweep. A lead out radius
uses the same Arc radius and Arc sweep values as the lead in.

Arc and two lines the wire arcs off the part, then creates two line moves to the cut point. Enter values for the
Arc radius and Arc sweep. A lead out radius uses the same Arc radius and Arc sweep values as the lead in.

Overlap eliminates potential burrs by overlapping the start and end of the contour by the amount entered.
Max lead out allows you to shorten the lead out by entering a new value for the lead out.

Tab Cuts (No dropout method) eliminates slugs or slivers of material that result from the tab cut.

Auto positions cut point determines the most efficient cut point for a contour. Usually remains enabled.

Set start position the thread point moves the job start point to the thread point of the first contour in the
operation. Disable to insert a rapid move from the start point to the thread point.
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Tab/Finish Leads

The Tab/Finish Leads page allows you to set the wire motion when entering or exiting a part when making tab cuts (Tab
Cut Leads section) and skim cuts after a tab cut (Finish Leads section).

Tah Cuts

Tab Cut Leads

Leadin

@) Line only

(" ILine and arc

()2 lines and arc

Lead out

(A only

() Az and line

1A and 2 lines

0.0z

an.o
Overlap: oo
[ Max lead aut: oo

143

5]

4

2]

Finish Leads

Leadin

(JLine and arc

() 2 lines and arc

Lead out
) Arc onby
() Arcand line

iArcand 2 lines

0.02

a0
Crerlap: 0o
[T tex lead cut: oo

S

Chaningiutting

direction

Line only lead in
and lead out

Line and radius lead in
Radius and line lead out

qgu

I

Line only lead in

Radius only lead out

2 lines and radius lead in
Radius and 2 lines lead out
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Taper

The Taper page allows you to set the parameters to taper the contour wirepath inward or outward and to specify the
location of the land (the point at which the taper begins). You can set the Z height of the upper wire guide for rapid moves,
the location of the upper wire guide and lower wire guide, the height of the part and the location of the XY plane as shown
in the figure below.

UV height s e Sl
{top of stack) | Taperangia
/ _.-'I l;_.-"/
o
A,
£ P
Larnd hedght
{=tar of taper) i
Land T

XY helght———"

(battom of stock)

Side view of part

Mastercam 2018 Wire Training Tutorial Page|447



(VN \ [0S CONTOUR WIREPATH

[ Taper
/‘ \ \ / ! \ \—{I Taper direction
] @ Leht
()]
O O O © \+ () Right
Initial Taper Fass setings Fass number

2.0 Cancel taper after pass 1 : : [IReset pass number

Taperheights

Fapid height
Chai height el
: ‘2_0 ‘ 4 | Absolute ~
Bottam i
L trim plane
‘1.5 ‘ 0%3 Apsolute W
" LI height -
‘1.5 ‘ 0%3 Absalute e
/ Land height e
‘0_25 ‘ @ |Absolute v
/ #' height i
—_ oo | |apsolute v
! At plane

‘IJ.IJ ‘ G%_D A.blsolLlJte L

Chain height options allows you to indicate where the geometry was chained (XY-Bottom or UV-Top
height or, if there is a land, at the land height-Middle).

Rapid height sets the Z depth of a rapid move. Can be higher than the UV height, UV trim, or UV extension
planes in order to clear any clamps.

UV trim plane can be used to set the location of the upper guide on the wire machine that may be required
by the control to locate the guide in relation to the part. Trim plane values are written to G code 1015 in
the NC file. It is usually set directly at the controller.

UV height sets the location of the XY plane that contains the geometry for the upper contour of a 4-axis
part.

Land height is available only when Land up or Land down is selected for Taper style, and sets the plane at
which the wire pivots to the taper angle.

XY height sets the location of the XY plane that contains the geometry for the lower contour of a 4-Axis
part.

XY trim plane can be used to set the location of the lower guide on the wire machine that may be required
by the control to locate the guide in relation to the part. Trim plane values are written to G code 1015 in
the NC file. It can be set directly at the controller. When not using the XY trim plane, enter the same value
as the XY height.
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Corners

The Corners page allows you to control how the wire cuts the corners in the offset contour (the contour that creates the
taper). You have a choice between the following combinations: Conical, Sharp, Constant, Other, Fixed and Fish Tail.

Corner type and radius

CW Caonical w 0.0

44
12

4
COW Conical ~ 0.0 'T

i

Arctype and radius

Cwy Canical W 0.0 '1-1,1
3

44
42

COW Canical w 0.0

Cow

Corner type and radius set to Sharp creates an angled moved around the corner of the part.

Conical creates a cone-shaped move around the corner of the part. Conical results in a move that is bigger in
the contour than in the geometry.

Constant keeps the corner or arc in the contour the same size as the corner or arc in the geometry.
Other allows you to specify a radius for a custom corner defined in the post processor.

Fixed applies the same radius to all corners. Fixed corners must be supported by the post processor for this
selection to appear.

Fishtail causes the wire to move slightly off the part, swing around in a loop, and then reenter the part.
Fishtail corners create very sharp corners.
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Conical
¢ Corner Type.

% (upper) contour
FY (ower) contour

F [

‘Ex““ﬂ Geometryin the XY plane

b a=tercam Wire creates

g conica comer inthe LY contour
betauzs ofthe sharp comer

in the geometry

* Arc Type.

L% (upper) contour

X5 (lower) contour

Fu I
._\ &_\
Geometryinthe XY pane

Mastercam YWire crestes

a conical arc in the LY contour
becausze ofthe smooth corner
inthe geometry

Sharp
¢ Corner Type.

% (upper) contour

W {lower) contour

C‘? Y S
4\ '\ Geometry in the XY plane

Mastercam Wire credes

a sharp corner inthe UY contour
becauze of the sharp corner
inthe geometty

&

¢ Arc Type.

&

L% (g per) contour
/ X (lowner ] contou
@L

; "\\ Geamery inthe XY plans 1'7

hdast ercam Wire crestes

& sharp corner in the UY contour
because of the smooth corner
ir the geotmetry
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GENERAL NOTES

Constant
¢ Corner Type.

* Arc Type.

Other
¢ Corner Type.

* Arc Type.

Mastercam 2018

L% (upper) cortour
H o) contour

Genmetry in X plane

Mastercam Wire creates

& Constant comer typoe inthe
% contour because ofthe
sharp correr in the geometry

L% (uppet) contaur

XY lower)contour

Fal \I
\ Geometry in XY plane
X hia stercam Yire oreates

aConstant arc type'in the
% contowr because afthe
smocth correr inthe geometr

L% (upper) contour
H (lower) contour

@'ﬁ i —
-‘:4\‘\ Geometry inthe XV plane
‘ M astercam Wire creates

an "tther" comertype in the
U contour because ofthe
‘ sharp correr in the geometry

L% (upper contour
/ HY (lovwer ) contour

= e i

Geometry in the XY plane

lMagtercam Wire creates

an "ther" arc type inthe

L% cortour hecause ofthe
smoath corner inthe geametry
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Fixed
¢ Corner Type.

* Arc Type.

Fish tail

L [upper) cortour

/ HY (lover) contour

E]

¥
'\ ‘\\\ Geometry inthe ¥y plane

Mastercam Wire creates

a fixed radius comer type in the
L% contour because ofthe
sharp comer in the geometry

U (upper) cortour
Y lover) contour

F

Magtercam Wire creates

an fixed radius srctype inthe
U contour becauss of the
smooth comer inthe geometry

U (upper) contour

/ WY (lower ) contour

P
-~ %)
Geometry inthe X% pane

Fr—=
“\ Geome ry in the % plane

Fishtail comer symbal
appears in wirepath
backplot

@ Wire motion
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Tapered Threading

The Tapered Threading page allows you to specify an XY location in the UV plane for the thread or cut position, to create a

tapered thread (non-vertical thread cut).

[] Tapered threading

UM plane thread

Apphy at

‘ (@ Thread and cut

>< ‘u.u
v ‘u.u

‘ q%& (O Thread anly

() Cut anly

X, Y, Z set the axes coordinates for the UV thread/cut position.

Thread and cut sets the thread and cut position to the non-vertical coordinates.

Thread only sets the thread position to the non-vertical coordinates independent of the cut position.

Cut only sets the cut position to the non-vertical coordinates independent of the thread position.

U contour

b

A contour -

4——paositio

Mon-werical thread cut
pasition {shown in red)

origihal thread/cut
{shown in blue)
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4-AXIS WIREPATH

4-Axis wirepaths have geometry in both the XY plane (the lower contour) and UV plane (the upper contour). Where a

contour wirepath derives a second contour from the geometry, a 4-Axis wirepath can have completely different geometry
in the two planes, resulting in different wire movement in the XY and UV planes.
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Cut Parameters

The Cut Parameters page is used to define the type and the number of cuts you will make in the wirepath, to control the
stop codes, to suppress thread or cut flags. You can also divide the cuts into separate operations.

Mastercam Wire supports three main categories of cuts: rough and skim cuts before the tab, tab cuts, and skim cuts after
the tab. The Cut Parameters page lists the programmed cuts and indicates their grouping as operations.

Cuts before tabs Cutting rmethod
Perfarm rough cut () One Way (@ Reverse
Additional skim cuts (hefore tab): _
- Reset pass number on tab cuts
Tabs
Tab @Equal [ ] 5uppress allwire threads
O Propartional [ suppress allwire cuts
() Independent
X Tab Width
01 = Chain 1

- PRough
MNumber of tab cut :
HmEr atien sus - Skim (with stop and tak cut)

hake tab cutoff mawve with skim cut

All cuts together

Cuts after tabs

[ 5kim cuts aftertak 1

Taotal cuts for each chain ?

Perform rough cut - is used to create a rough cut for the contour. The rough cut uses the Start Pass # from
the Wire power settings library.

Additional skim cuts (before tab) - allows you to enter the number of passes before cutting the tab.

Tab - is the uncut material that secures the part to the material; can be cutoff with the skim cut pass orin a
separate pass.

Equal - sets the UV and XY tab widths equally.

Proportional - calculates the UV Tab Width value by multiplying the length of the final entity on the UV
plane by the ratio of the XY Tab Width value to the length of the final entity on the XY plane.

Independent - allows you to set the tab width on both the XY and UV planes.
Skim cuts after tab - allows you to enter the number of finish passes after cutting the tab.

Cutting method set to Reverse - is used when multiple passes are set for the toolpath. Reverse enabled
reverses the direction of the previous pass at the end of the contour or at the tab.

Reset Pass Number on Tab Cuts - is selected to use the power settings stored as Pass 1 in the wire power
settings library for the first tab cut. Mastercam Wire uses the Pass 1 settings for the rough cut.

Suppress all wire threads - enabled will output no thread flags to the wirepath's NClI file.

Suppress all wire cuts - enabled will output no cut flags to the wirepath's NClI file.
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4-Axis

The 4-Axis page allows you to establish 4-Axis wirepath settings such as the linear arc move format (direct or taper),
trimming options, and synchronization of the lower (XY) and upper (UV) contours.

Forrmat Trirmrming Sync option
@ 4 Axis taper (O In computer by Branch ~
(O Direct 4 axis (@) In control - i
O 3D tracking Linearization talerance:
Step size: nm
Heights
Rapid height
2.0 | Oﬁb Ahsolute &7
L extension
0.0 Incremental
LI trim plane
|1.5 | 0%’) Absolute w
I height
|1.5 | 0%0 Absolute b
v height
|n.n | o | Absolute ~
Xv'trim plane
|D.D | OﬁD Ahsolute w7
X' extension
0.0 Incremental

4-Axis taper - outputs only UV/XY linear moves.
Direct 4-Axis - outputs both XY/UV linear and arc moves.

3D tracking - requires that your wire machine support 3D tracking to use this parameter. It includes variable
Z depths with the XY and UV planes.

Rapid height - sets the Z depth of a rapid move. Can be higher than the UV height or UV trim planes in
order to clear any clamps.

UV trim plane - can be used to set the location of the upper guide on the wire machine that may be required
by the control to locate the guide in relation to the part. Trim plane values are written to G code 1015 in the
NC file. It is usually set directly at the controller.

UV height - sets the location of the XY plane that contains the geometry for the upper contour of a 4-axis
part.

XY height - sets the location of the XY plane that contains the geometry for the lower contour of a 4-axis
part.

XY trim plane - can be used to set the location of the lower guide on the wire machine that may be required
by the control to locate the guide in relation to the part. Trim plane values are written to G code 1015 in the
NC file. It can be set directly at the controller. When not using the XY trim plane, enter the same value as the
XY height.
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3D Tracking

3D tracking includes variable Z depths with the XY and UV planes. When supported by the wire EDM machine
and control, 3D tracking allows machining of geometry that doesn't lie completely in a single construction
plane. With 3D tracking, the wire guides on the machine follow the non planar geometry. When 3D tracking is
selected, Mastercam Wire enables two additional planes: the XY and UV extensions.

UV Extension is used for geometry with variable depths that does not lie completely in a single plane when 3D
tracking is supported by the wire EDM machine. Give a positive incremental value to lift the extension above
the UV height and trim planes.

I

# oplane - }
A/

Isometric view Side view

U geometry does not lie in asingle plane, but part
can be machined using the 30 tracking option.

Sync Option

Sync option synchronizes the upper and lower contours using chain synchronization. When synchronizing the
contours, Mastercam Wire breaks each chain into a number of separate sub chains then matches up the
chains using the Sync mode selection. The Sync option provides a choice of methods that Mastercam Wire
can use to place points along the chains, which it matches up when synchronizing the chains.

When Mastercam Wire synchronizes the chains, it aligns the top contour with the bottom contour by entity,
point, branch point, node (if both contours are made up of splines) or where you tell it (manual, manual/
density).

None synchronizes the chains by dividing them into an even number of segments using the Step Size option in
the 4-axis parameters dialog box tab. The value you enter for Step Size determines how far apart these points
are placed. We recommend that you keep this value small to retain accuracy in the corners. In many cases,
the default value of .01 is sufficient.

By branch requires branch lines to be added to the geometry to create sync points as shown in the example
above.

By entity matches the endpoints of each entity and requires both chains to have an equal number of entities.
By node applies only to parametric splines and synchronizes the two chains by nodes on the splines.

Manual and manual/density allow you to manually place the sync points.
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NO CORE

No core wirepaths pocket out areas of material without producing a slug. The wirepath typically starts at a pre-drilled hole
in the material, and zigzags or spirals outward until all material within the chained geometry is removed.
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No Core

No core page allows you to establish No core wirepath settings such as the Z depth of a rapid move, the positions of the
upper and lower wire guides, and the UV and XY plane heights (usually the upper and lower contour of the geometry).

Auta entry

Auta exit

Linearization tolerance 0.001

Height

=gne Rapid height
|1.U | & | Absalute ~
L% trim plane
|n.5 | oo | |Absalute v
U4 height
|n.5 | 5 | [Absolue ~
XY height
|n.n | @ | | Absolute ~
X tim plane
|n.n | | [Absolute ~

Auto entry/exit - starts/ends the No core wirepath at the thread position.

Rapid height - sets the Z depth of a rapid move. Can be higher than the UV height or UV trim planes in
order to clear any clamps.

UV trim plane - can be used to set the location of the upper guide on the wire machine that may be
required by the control to locate the guide in relation to the part. Trim plane values are written to G code
1015 in the NC file. It is usually set directly at the controller.

UV height - sets the height of the part, the upper contour of the wirepath.

XY height - sets the location of the XY plane that contains the geometry for the lower contour of the
wirepath.

XY trim plane - can be used to set the location of the lower guide on the wire machine that may be required
by the control to locate the guide in relation to the part. Trim plane values are written to G code 1015 in the
NC file. It can be set directly at the controller. When not using the XY trim plane, enter the same value as
the XY height.
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Rough

The Rough page allows you to set up rough passes on no core wirepaths. You can define the type of no core cutting

method (Zigzag, Constant Overlap Spiral, Parallel Spiral, Parallel Spiral with Clean Corners, Morph Spiral, or True Spiral). It
also allows you to set the stepover percentage and distance.

Cutting method:  Parallel Spiral

=l Morph Spiral

Zigzag

Constant  Parallel Spiral.  True Spiral
Owerlap Spiral Clean Camers

Stepover percentage: 50.0 (O Counter clockwise
@Clockwise

Stepover distance: 0.006

FRoughing angle: 0.0

Cutting method allows you to set the cutting pattern that Mastercam Wire will use to clean out the No core
part.

Stepover percentage sets the distance the wire shifts over between XY moves, as a percentage of wire
diameter. Changing the stepover percentage automatically adjusts the stepover distance.

Clockwise sets the direction for the spiral no core cutting methods.
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Finish

The Finish page allows you to create and set up finish passes on no core wirepaths.

Enable Finish

Fass spacing 0.001

Compensation type contral o [~] Optimize
Fioll around camers Mone b
I:‘ Outputfinish passes after all roughing

[ ]Start pass at closest entity

Add finish contour operation

Passes - allows you to set the the number of finish passes.
Pass spacing - sets the finish pass cut amount.

Compensation type - sets the Wire compensation for the finish pass to offset the wire as part of the
wirepath (Computer), to have the control offset the wire (Control), or both to have an offset applied in the
wirepath but also provide the ability for additional compensation to be set in the control (Both).

Optimize - eliminates arcs in the wirepath that are less than or equal to the radius of the wire and helps
prevent gouging.

Roll around corners - allows you to insert arc moves around corners in the wirepath. The radius of the arc
moves equals the radius of the wire.

Output finish passes after all roughing - option is used when multiple no core wirepaths exist in a single
operation, Mastercam Wire can cut the roughing pass on each no core first. After completing all the
roughing passes, Mastercam Wire then cuts the finish passes on each no core wirepath.

Start pass at closest entity - starts the finish pass at the closest endpoint of the closest entity at the end of
the roughing wirepath.

Add finish contour operation - launches the Contour Wirepath dialog box so that additional finish passes
can be specified with the full functionality of the contour wirepath. Generated as a separate operation in
Toolpath Manager.
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Did you like this book?

Discover other Mastercam Training Solutions at
www.eMastercam.com

com
eMaster T uions

Wwelcome tO eMaS[er(anj. e v

LpcTapdt

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

Training
Solutions
Available:

Training Tutorials
Handbooks

Instructor Kits
Professional Courseware
Multimedia

Online Video eCourses
CNC STEM Activities

Site Licenses

Sitewide Subscriptions!



Mastercam
7\ @Courses

Mastercam.@Courses 7%,

Home Learning Edition £ | CERTIFICATE OF comPLETION
Demo Software

DOWNLOAD

LOG IN & LEARN TODAY| o

Expand your Mastercam knowledge, anytime and at your own pace,
with our selection of step-by-step online video eCourses.

Highlights Include:

« Online previews with table of

» MILL il » MILL contents including the time.it
|x ESSENTIALS | J] | | ADVANCED \ takes to complete each session.
: y , B + Mastercam 2018 Home Learning

Edition Demo Software
download is included so you can
follow along with our instructors.

» Corresponding eBook is

provided.
» Quizzes follow each tutorial.
| ESSENTIALS Quizzes follow each tutorial
W/ - 4 4 & | « Personalized certificate of
o IS, completion for each successfully
o -JI'\ Wl completed eCourse.

« Lifetime access

www.eMastercam.com/ecourses Only $149 each!




NEW! eMastercam.com

Sitewide
Subscription

Lom
V \ eMastercam.com ‘

» eBooks &

ALL eBook” and eCourses

only $39.99/Month!

LEARN MORE: Www.eMastercam.com



Robot Software

Program and simulate all your robots
in the same cell, for all your applications,
while your robots are still working.

Book a demo and see for yourself!

www.OCTOPUZ .com




As easy to teach as it is to learn,

Does your school have

programming and simulation
software used world-wide in

/4 : . .
robots? You'll want to =
the real world of robotics

check out OCTOPU/Z. 2nd provdeshem ith e

hired, but to excel.

With
OCTOPUZ
you can:

Create your
custom cell.

12

Program your
application.

©

Verify using
simulation.

@

Generate and
post code to ALL your
robot brands.

ocmTorR,rU=2

Robot Programming

www.OCTOPUZ.com/for-education & SimulationSoftware
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are requested worldwide.
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wWe speak your machine’s language.

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

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

In-House
www.inhousesolutions.com/posts Solutions




