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Introduction

Mastercam Wire delivers comprehensive wire EDM software with powerful toolpaths
and techniques. This tutorial provides an introduction to Mastercam Wire workflow
and best practices.

Tutorial Goals
= Practice creating and selecting part geometry for your toolpaths.
= Enter appropriate toolpath parameters for different toolpath types.
= Make changes to your toolpath and update the tool motion.
Verify your toolpath motion using several different tools.

Estimated time to complete this tutorial: 2.5 hours

General Tutorial Requirements
All Mastercam tutorials have the following general requirements:

= You must be comfortable using the Windows® operating system.

= The tutorials cannot be used with Mastercam Demo/Home Learning Edition
(HLE). The Demo/HLE file format (emcam) is different from the Mastercam file
format (mcam), and basic Mastercam functions, such as file conversions and
posting, are unavailable.

= Each lesson in the tutorial builds on the mastery of preceding lesson’s skills.
We recommend that you complete them in order.

= Additional files may accompany a tutorial. Unless the tutorial provides specific
instructions on where to place these files, store them in a folder that can be
accessed from the Mastercam workstation, either with the tutorial or in any
location that you prefer.

= You will need an internet connection to view videos that are referenced in the
tutorials. All videos can be found on our YouTube channel:
www.youtube.com/user/MastercamTechDocs.

= All Mastercam tutorials require you to configure Mastercam to work in a
default metric or English configuration. The tutorial provides instructions for
loading the appropriate configuration file.
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LESSON 1
Single Contour Toolpaths

A wire contour toolpath machines parts that have the same shape at the top and
bottom. This lesson focuses on the basic workflow used to create a wire contour tool-
path.

Lesson Goals
= Open a part file and assigning a machine definition.
= (Create a contour toolpath with a single contour.
= Backplot to check the toolpath.
= Post the toolpath.

Exercise 1: Getting Started with Toolpath Creation

In this exercise, you open a part and select a machine definition that simulates a wire
EDM machine.

1 Start Mastercam using your
preferred method:

= Double-click Mastercam's
desktop icon.

Or

= | aunch Mastercam from the
Windows Start menu.

2 Select the default metric configuration file:

a Click the File tab.
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b Choose Configuration from . e
Mastercam’s Backstage View to
open the System Configuration

Convert

o1 AutoSave / Backuy

d|a|o bOX Print .-' Configure Mastercam to auw
g .
AutoSave / when you save manually.
Backup
Help
Community Repair File
RAM Perform routine maintenan:
Configuration Repair
File

Options

¢ Choose ...\mcamxm.config <Metric> from the Current drop-down list.

Current: ‘c::\users\wuf\documents\ma mcama0. .\mcamxm.confiﬁ <Metric <5ta VI

i

d Click OK.

3 Choose File, Open and select the part file, single_contour.mcam provided
with the tutorial.

MASTERCAM WIRE



GETTING STARTED WITH TOOLPATH CREATION 9

The gear shape is the single contour for this toolpath. Mastercam Wire also
needs a thread pointfor the toolpath, which is the point where the machine
threads the wire, often a pre-drilled hole in the material. By creating a thread
point in Mastercam and selecting it as part of the toolpath, it becomes
associative, which means the toolpath updates if the point moves.

On the Wireframe tab, choose Point Position.
In the Point Position function panel, choose Thread Point.

The thread point symbol may be
hard to see depending on your
background color. Before you begin
to identify the thread point, zoom
into the area if you need to see it
more clearly.

Drag and drop the graphics window prompt and press [Spacebar] to access
FastPoint mode and type in the point coordinates.

Because the prompt window hides

anything under it, you may not want
to move it over information : =
displayed in Toolpaths Manager, or

any used sidebar areas.

Type X-40,Y0.2,20 and press [Enter]. A point with the thread symbol
displays to the left of the part.

Click OK in the Point Position function panel to complete the function.
You now have the geometry you need for a basic contour toolpath.

On the Machine tab, choose Wire, ¥
Default to select the default wire %.' [ —] AJ,
machine definition. e

The machine definitionis a model of DERARLY
your machine tool's capabilities and

features. It provides a template for

setting up machining jobs.

MASTERCAM WIRE
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Choosing the machine definition

adds a machine group and a Toolpaths et
toolpath group to the Toolpaths & %y =ELE :

Manager. Toolpaths you create are MR Sk ey
placed at the red arrow in this list. =188 Machine Grovp-1

E‘].lll. Properties - Generic Wire EDM
B--g_g Toolpath Group-1

10 Choose File, Save As and save the part under a different file name. This
protects the original tutorial file from being overwritten.

Exercise 2: Setting Up Stock

Defining a stock model helps you visualize your toolpaths more realistically. You can
see your stock boundaries with the part geometry when you backplot or verify tool-
path operations.

1 In the Toolpaths Manager, expand
the Properties under the Machine Toolpaths ViR
Group, and click Stock setup. DTk [ ERR

B--EE Machine Group-1
(=111 Properties - Generic Wire EDM

£ Files

2 Enter the following values to set the stock boundaries:

= Enter Y75, X75, and Z10 for the stock dimensions.
= Enter a Z value of 10 for the stock origin.

MASTERCAM WIRE
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SETTING UP STOCK 11

3 Select Display and Fit screen to show the stock boundaries and include the
boundaries when you use the Fit to Screen function.

- v W i -
-
a L . 4 - . . - - -
[Files [ Program Settings | Stock Setup
Stock Plane
Shape
(@ Rectangular () solid
@ Cylindrical ©OFe | -
Axis
@x ©Ov Oz
1
| [v] Display
[¥IFitscreen
|

(@ Wire frame
() Solid
Stock Origin

In view
coordinates.

Use Machine Tree

| Selectcomers... | | Bounding box
[ AlSufaces | [ AlSolids

| [ AuEnttes

(v ] %

|t

4 Click OK to complete the stock setup.

MASTERCAM WIRE
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5 Right-click in the graphics window and choose Isometric (WCS) to get a
clearer view of the stock boundaries.

Exercise 3: Selecting Geometry

Selecting geometry for toolpaths in Mastercam Wire is called chaining. Chaining is the
process of selecting and linking pieces of geometry to form the foundation of a tool-
path, surface, or solid. When you chain geometry, you select one or more sets of
curves (lines, arcs, and splines) that have adjoining endpoints. You can also chain
points, which is important for setting thread and cut positions in your toolpath.

In Mastercam Wire, you can chain either wireframe or solid geometry for your tool-
paths. This example involves chaining wireframe geometry.

1 On the Wirepaths tab, choose

Contour. I:[

Contour

MASTERCAM WIRE



SELECTING GEOMETRY 13

2 Click OK if prompted to enter a new T
) nter new NC name
NC file name.

CiUsers\klghDocumentzimy moam201 PawirghMCh

single_co;ﬂour_KLG

(v][%][2]

"

3 To associate the point with the toolpath, select the thread point you created

as the first chain.

NOTE: When the stock size is close to the part size, the thread point is
often outside the stock.

4 Select the gear shape as the second chain. Click on the area closest to the
thread point. The green arrow showing chain direction should go in a
counterclockwise direction.

o ///’\\\\\\\\
A T
Py > S = A t\\\\\\\\\
o L
< = S
TN i - //
R L P
\:\i\,\:\, -‘/:\//////
Sk \r’ -
R

5 Click Options on the Chaining
dialog box to access additional
chaining parameters.

MASTERCAM WIRE
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6 Select Break closest entity to - .
thread point ty Chaining Options u
hask
This option breaks the entity closest _
D Entity

to the thread point into two pieces
so you begin the toolpath with a B Color
perpendicular move. This creates the

shortest motion possible between B LT
the thread point and the chained [¥] Closed chains
geometry. [/ Gpen chains

] Zection angle El

[ [Ignore depths (in 30 mode)
|| start chain at point
|| Allow surface edges in Single mode

o lemialit

L
|| Break closest entity to thread point
P

7 Click OK on the Chaining Options
dialog box.

8 Click OK on the Chaining dialog box to continue to set the wirepath
parameters in the Wirepath - Contour dialog box.

Exercise 4: Entering Wirepath Parameters

The next step is to set the values for each aspect of the toolpath. The Wirepath -
Contour dialog box includes the options you need to program your part.

1 Choose Wire/Power from the Tree
View pane on the left side of the
dialog box.

[®] Wirepath - Contour

A power library contains wire EDM
machine-specific settings for the
material you are cutting.

v Wirepath Type 3

Vel
- Misc. Walues

o B, Riegistars

TIP: A power library can contain up to 24 passes. A passis a single path
Q made by the wire around a contour. Each pass includes unique power
settings needed to cut a certain material type on a certain wire EDM
machine. For example, Pass 1 in the library may correspond to a rough cut,
Pass 2 a tab cut, and Passes 3 - 5 finish cuts (also known as skim cuts).

MASTERCAM WIRE



ENTERING WIREPATH PARAMETERS 15

Enter 0.2 for the wire diameter.

This toolpath will only have one pass, so you do not need to make other
changes.

Choose Compensation from the Tree View pane.
Set the compensation type to Computer.

This option computes the compensated wirepath and does not output control
codes for compensation. This allows you to see a more accurate
representation of the toolpath motion.

Choose Taper from the Tree View pane.

This page sets various toolpath heights, including the UV and XY heights that
indicate the top and bottom of the stock.

Set the Rapid height, UV trim plane, and UV height to 15.0. The rapid
heightis the Z height of the upper wire guide for rapid moves. The UV trim
plane sets the position of the upper wire guide.

Fapid height

LY trim plane:
U height

Click OK to complete the toolpath.
e

Click OK to close the Chain Manager.

The Chain Manager displays for access to the Change at point or sorting
options. These options are discussed in Lesson 2.

The following picture shows the completed toolpath.

MASTERCAM WIRE
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P BN
- = L /\ . ~ N
- - (/ /\\\ // il j) ma
Rt dllinSe B [ Q\g S
/ - - —kf‘\,‘-'\'<// ‘ o ;‘ . ’?\,\-‘/\w-\ - ~ - \
SR I\ LA -
|< o / ol é_______:_‘l <,L,¢—-_—::‘ ~ \ )
<« M T ATl o T
<. (o], -
AN ! AT ™~ \_) o
~_ &E T (/ / . \\-‘_‘ ) \\:;:_; ) p
~ e -
™~ . ==X p (g P
N Sy \I/ ) - -
= o \:/ P

9 Choose File, Save from the menu to save your progress.

Exercise 5: Backplotting the Toolpath

Mastercam's Backplot shows the path the wire takes to cut your part. This display lets
you spot errors in the program before you machine the part.

1 Click Backplot selected operations

at the top of the Toolpaths Manager. Toolpaths i

" fn%m L7 ®
axalvrte|xar D

E--EE Machine Group-1
E| 11 Properties - Generic Wire EDM
i 3 Fles
\ Program Settings
i e Stock setup
=28 Toolpath Group-1

MASTERCAM WIRE



2 C(lick Display tool and Display
holder on the Backplot dialog box
to show the wire and guides during
backplot.

3 Click Play on the Backplot VCR bar
above the graphics window to run
the backplot.

CHANGING TOOLPATH PARAMETERS 17

3! Backplot

|

E2

=

M3

<]2]
7)@l )

v ] 2]

0

The wire moves around the part for a single rough pass.

4 Click OK on the Backplot dialog box to exit the function.

Exercise 6: Changing Toolpath Parameters

Although the simple contour toolpath you just created will machine the part, addi-
tional options in Mastercam Wire can make your machining more effective.Change
parameters and update the operation to include these new settings.

MASTERCAM WIRE
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1 Click the Parameters icon in the

Toolpaths Manager for the Wire Toolpaths ViR X
Contour operation. B x| ERRoal 7@
xR vanos oG JI DS

5%% Machine Group-1

EJ]],[ Properties - Generic Wire EDM
5-88 Toalpath Group-1

[WCs: TOP] - [Tplane: TOF]

Parameters
| IS chain(s)
E Toolpath - 55.8K - single_contour.MC - Program #

L g
2 Choose Wire/Power from the Tree View pane.
For Pass 1, enter 0.035 for the Wire Overburn.

4 C(lick the up arrow next to Pass 1 to enter values for Pass 2.

C:AU sersh Publich\Documentshshared Moam201 Pawire\PowerWIRE_MM.POWER .

[ Associate ta library Options
(V] wire
Starting Pass # 1 f_ = e
Fill tank,
Condition code: {2 Feed rate: 0o

5 Enter the following values for Passes 2, 3, and 4:
= Pass 2: Wire Diameter 0.2, Wire Overburn 0.02

= Pass 3: Wire Diameter 0.2, Wire Overburn 0.01
= Pass 4: Wire Diameter 0.2, Wire Overburn 0

Q TIP: As the passes get closer to the final part shape, the wire cuts less
material and the overburn decreases.

6 Choose Cut Parameters from the Tree View pane.

7 Set the following parameters on this page (see following graphic of new Cut
Parameters values):

= Enter 3 for Additional skim cuts (before tab). These additional passes
create a better finish on the part.

MASTERCAM WIRE



CHANGING TOOLPATH PARAMETERS 19

= Select Tab and enter 1.0 for the Tab Width. Creating a tab on the part
keeps it attached to the stock.

= Set the cutting method to Reverse. Instead of cutting in one direction and
re-threading the wire, this option makes the wire go in the opposite

direction at the end of each pass.

Notice the change in the cut list. The toolpath motion now includes four
passes around the chain and a short move to cut the tab.

-
B Wirepath - Contour

|

\Wirepath Type -
[ Wire 4 Power F

~ Compensation
Stops
Subpragrans £
Filter
eads

Quick Wiew Settings

“wfire: Dria nz2

Cuts before tabs
Perform rough cut

Additional skim cuts [befare tab): 3

Tab Width

) [T Suppress all wire threads

Hurmber of tab cuts

Use square paints

Tab/Finish Leads
Lead Distance [ Make tab cutoff move with skim cut Linearization talerance: 0.0001
& Start Position
T Taper Al cuts together T Chan1
i Comners Tl (@ Automatic 1 - Raugh
- Tapered Thread - . Skim -
< Planes [WCS) - () Manual ng Skim — Cut ||st

Cutting method
() Dne way @) Reverse

Reset pazs number on tab cuts

Expand operation

[ Suppress all wire cuts

- Skim
- Tab cut [with stop)

8 Choose Stops from the Tree View pane.

Because you added a tab cut with a stop on the Cut Parameters page by
selecting the Tab option and setting the Tab Width, some of the options on
the Stops page are already selected.

Select As glue stop for the output

Gemerale stop
stop code.

() Foreach tab
A glue stopis an optional stop @ Forfirsttab in operation
(using an MO1 code) that pauses the
machine before the tab cut, and
allows the operator to secure the
part to prevent dropout after the tab

cut.

Qutput stop code
@) As glue stop

() As stop

[¥|Betore Tak
I:‘ Distance betfore end of tab
DAﬂertab

10 Choose Leads from the Tree View pane.

MASTERCAM WIRE
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1

12

13

14
15

16

Select Line and arc for the lead in
and Arc and line for the lead out.

Starting and ending the toolpath
away from the part reduces the
possibility of leaving a burr on the
part.

Enter 0.125 for the arc radius and 60
for the arc sweep on the entry and
exit moves.

Select Max lead out and set the
distance to 0.3.

This option shortens the lead out
move, instead of forcing the wire to
travel from the end of the contour to
the cut point.

Leadin
() Line anl

(@) Line and arc
(2 lines and arc
Lead out

() Line only

() Arc onk

@) Arcand line

(JArcand 2 lines

bt

Arcradius

Arc sweep:

0125
60.0

Overlap:

1.0

Max lead out:

¥ Tnmtinal lead out

Click OK to complete the parameter changes.

Click Regenerate all selected
operations in the Toolpaths
Manager to update the contour
toolpath with your changes.

Choose File, Save to save your part.

(S

Exercise 7: Backplotting the Updated Toolpath

Use Backplot to verify the changes you made to the contour toolpath.

1 Click Backplot selected operations.

2

Click Play to run the backplot.

MASTERCAM WIRE



POSTING THE TOOLPATH 21

The wire moves to the end of the contour, leaves a tab, travels back and forth
around the part during the skim cuts, then cuts the tab.

3 C(lick OK to complete the backplot.

Exercise 8: Posting the Toolpath

% o

\/

Post processing, or posting, refers to the process by which the toolpaths in your
Mastercam part files are converted to a format that can be understood by your
machine tool's control (for example, G-codes). A special program called a post
processor, or post reads your Mastercam file and writes the appropriate NC code.
Generally, every machine tool or control will require its own post processor, custom-
ized to produce code formatted to meet its exact requirements.

1 Click Post selected operations at
the top of the Toolpaths Manager.

Toolpaths v ax

Py *x | T Tx §“‘g@ 7 @
AN |vacse (DY

E--EE Machine Group-1
[+~ 11 Properties - Generic Wire EDM

MASTERCAM WIRE
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2 Set the post processing parameters as shown. These settings will ask if you
want to save the NC file and will display the resulting file in your default text
editor.

Post processing ’ u

Active post Select Post

MPHFANUCPST
D Output MCX file descriptor Properties
NCfile
) Overwrite Edit
@) Ask MNC extension:
NC

["]send to machine Communications

[] MEifile

Overatite

(@) Ask

Ly J % | 2|

3 Click OK.

4 Select a location for the NC file and click Save.

MASTERCAM WIRE



POSTING THE TOOLPATH 23

5 Mastercam Code Expert opens in Editor mode and displays the posted NC
code. Scroll through the code and see if it meets your expectations.

OD-2/d |- Editor single_contour_KLG.NC - Mastercam Code Expert - O x
Home  View | NCFunctions o @
%’ oy Insert Block Numbers i} Insert Block Skip %] sena Fie Iq ‘ b bi @ Id ‘ b bi %y
ik Remove Block Numbers gy Remove Block Skip (3] send
GoTo First Previous Next Last | Mark | First Previous Next Last | Muiti-Stream NC
Remove Spaces "2 pemove Comments [§] Receive Configuration
Editing Communications & Syncs Tools Utiities
SRl single_contour KL =
Ts E
2 00001 (SINGLE CONTOUR =
3 (DATE=DD-MM-YY - 23~ MM - 13:49)
4 (MCK FILE - C:\K_HELP\WI TORIAL\PARTS\SINGLE_CONTOUR KLG.MCZAM)
5 (NC FILE - C:\USERS\KLG\DOCUMENTS\MY MCAM2017\WIRE\NC\SINGLE CONTOUR_KLG.NC)
& N100 G0 G21 G9O
7 N110 692 X-40. Y.2 I1s.
8 NI20 G0 X-40. Y.2
9 N130 M6D
10 N140 M35
11 N150 M8l
12 N160 5101 D1
13 N170 61 X-35.1965 Y¥.2842
14 N1BO G2 X-35.1346 Y¥.1763 I-.0631 J-.
15 N190 61 Y.1757
16 N200 G3 X-35.135 ¥0. I35.1346 J-.1757
17  N210 X-35.0799 ¥-1.9665 135.135
&  N220 ¥-35.0141 Y-2.0751 I.1348 J.0075
19  N230 X-34.4907 ¥-2.375 19.8911 J16.6526
20 N240 X-33.9749 Y- 3 18.7742 J15.
21 N250 X-33.4464 Y-2.9084 I7.9692 JI5
22 N260 ¥-32.9299 Y-3.14 I16.8759 J14
23 N270 ¥-32.3977 L0863 J14.
24 N2BO X-31.8831 L0248 J13.
25  N290 X-31.3462 .257% J1
26 N300 X-30.8382 436 13.2394 J11
N310 X-30.2913 967 12.5098 J10.2756
28 N320 X-29.7984 0449 11.5581 JB.2498
29 N330 X-29.0326 1008 1.895 J6.9975
30 N340 X-28.9998 1011 1.0328 J1.7911
31 N350 X-28.7561 Y-4. 7914
32 N360 Gl X-24.987 ¥-3.5662 =
I
Find Extents &
Ready Ln 171851

6 Edit the file and save if necessary.

7 Close the Code Expert window.

Congratulations on completing your first Wire toolpath! The next lesson involves
multiple contours.

MASTERCAM WIRE
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LESSON 2
Multiple Contour Wirepaths

In addition to single contour wirepaths, Mastercam Wire allows you to cut multiple
contours from a single piece of stock in a single operation. You can select the parts as
a group and then sort the chains to generate the toolpath motion you want.

Lesson Goals

= Select. multiple contours.
= Create multiple tabs and stops.
= Use verification to check the toolpath.

Exercise 1: Preparing the Part

1 Choose File, Open and select the part file, multiple_contours.mcam
provided with the tutorial.

This part includes three contours, three thread points, and four mounting
holes. The default Wire machine definition is already selected.
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2 In the Toolpaths Manager, expand the Properties under the Machine Group
and click Stock setup.

3 Enter the following values to set the stock boundaries and display them in the
graphics window:

= Click Select corners and select opposite corners of the rectangle
surrounding the contours.

= Enter 10 for the Z stock dimension.

= Change the Stock Origin Z coordinate to 10.

= Select Display and Fit screen to show the stock boundaries and include
the boundaries when you use the Fit to Screen function.

Display
Fitscreen

(@) Wire frame ‘
() Solid

Stock Origin

In view
coordinates

X 28463308

z 100

[Selec‘lcumeu‘._p[ Boundingbox | | NClexents |

[ Ausufaces || AlSolids | [ AllEniies | [ Unselectan |

Use Machine Tree

MASTERCAM WIRE



SELECTING GEOMETRY 27

4 Click OK to complete the stock setup. If necessary, right-click in the graphics
window and select Isometric (WCS).

- 'I\
= ~
|

S

g

5 Choose File, Save As and save the part under a different file name. This
protects the original tutorial file from being overwritten.

Exercise 2: Selecting Geometry

Instead of chaining each contour, you can quickly select multiple parts using window
chaining.

1 On the Wirepaths tab, choose Contour.

' ™y
Enter new NC name u

CiUsers\klghDocumentzimy moam201 PawirghMCh

2 Click OK if prompted to enter a new
NC file name.

multiple_contours_K-I:é

(v][%][2]

"\

3 Right-click in the graphics window and choose Top (WCS) to view the part
from above.

MASTERCAM WIRE
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4 C(lick Window on the Chaining
dialog box.

5 Click at the first point and then drag to the second point shown in the
following picture and click again to draw the window around the parts.

> ©

©

6 Click the thread point on the left part as the approximate start point.

7 Click OK on the Chaining dialog box to continue to the toolpath parameters.

Exercise 3: Entering Toolpath Parameters

The parameters for this toolpath are similar to the ones you entered in Lesson 1.
1 Select Cut Parameters in the Tree View pane.
2 Set the following parameters on this page:

= Select Tab and enter 2.0 for the tab width. Creating a tab on the part
keeps it from dropping out of the stock.

= Select Make tab cutoff move with skim cut to make the toolpath motion
more efficient.

= Select Skim cuts after tab to add a finish pass after cutting the tab.

MASTERCAM WIRE



ENTERING TOOLPATH PARAMETERS 29

= Set the cutting method to Reverse.

The toolpath motion now involves two cuts for each chain, with the rough cut
including the stop and the tab cut.

Wirepeh Type
i bl s befoos teizs Cuting method
oo R o
Addbonal skim cuts (betore ak) [} -
Compantation Reset Uty
Staps
@ Subprograms Tabs
@ Fibor . isi ol winn thenads
oy V| Tab Tab Widih 20 ) e v thepads
@ TobyFinish Leads Suppress ol wine culs
@ Lead Drstence
@ San Postion ( 7| Mk tabs e e with skim cut , Linganzahion tolerence. L
Taper T
Coemars 1 r
o E-Chain 1
;.:.ﬁfﬁfst,"m 2 Automanc 1 || Fough fwith stop and tab cuf)
Skim
Cannad Text T |
= Chain 2
Fustia Vs s post || Fiough (with stop and tab cul)
gk View Sefings kit = Shim
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Choose Compensation from the Tree View pane.

Select Computer for the compensation type, and set the compensation
direction to Left.

Choose Stops from the Tree View pane.

Select For each tab to add a stop
code before the tab cut on each
chain and As glue stop to add them

Generate stop

as optional stops.

7 Choose Leads from the Tree View pane.
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8

10

Set the following parameters on this
page:

Select Line and arc for the lead
in and Arc and line for the lead
out.

Enter 0.5 for the arc radius and
90 for the arc sweep on the entry
and exit moves.

Enter 0.02 for the overlap.

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

Lead out

Arc radius
AT SWEEE

Ovetlap

50.0

0.0z

| ThdgeTead out:

Trim final lead out

Choose Taper from the Tree View pane and set the Rapid height, UV trim
plane, and UV height to 20.0.

Click OK to finish entering the parameters. The Chain Manager opens.

Exercise 4: Adjusting the Chains

Because you selected the contours with window chaining, the chain order may not be
what you would prefer for the toolpath. The Chain Manager displays after you enter
the toolpath parameters so you can adjust the chains and get the toolpath motion you

want.

1 Click each Chain Point and Chain in
the Chain Manager to see how
Mastercam chained the contours by
default.

MASTERCAM WIRE

ﬁ Chain Manager

Bl Chain Point 1
Bl chain 2
Bl Chain Point 3
Bl chain 4
Bl Chain Point 5
Bl chaink
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2 Right-click in the Chain Manager and choose Sort options. The Sorting
dialog box displays.

3 Select the Y+ X- option in the third
rOW.
The red point indicates the start
point and the arrow shows the
sorting direction.

4 C(lick OK to close the Sorting dialog box.

Click through the points and chains again to see the new chaining order from
right to left.

6 Click OK to close the Chain Manager and the toolpath displays on the three
contours.

7 Save your part file.

Exercise 5: Verifying the Toolpath

Verification is different from backplot because it simulates material removal in addi-
tion to tool motion. The verification displays in a separate window called Mastercam
Simulator.

MASTERCAM WIRE
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1 Click Verify selected operations at
the top of the Toolpaths Manager. Toolpaths v X
NS O B
axn|val% x| DY

ElE Machine Group-1
[ JlL Properties - Generic Wire EDM

The stock, wire, and guides display
in the Mastercam Simulator window.

2 Right-click in the Simulator window £+88 Toolpath Group-1 _
and choose Isometric, then Fit to L 1’“;:fmf‘:;e“r’:"[‘"'cs’wl’wmwli
get a better view of the toolpath and ﬁ Geametry - (6) chains)

Wire i E Toolpath - 70.8K - multiple_contours.NC - Program
. H ’

3 Click Play at the bottom of the Simulator window to move through the
verification.

4 After the verification is complete, right-click and choose Zoom Window.
Draw a window around the center part to look at the results more closely.

5 Click Remove Chips on the Verify

tab and then click on the middle E
part to see the slug drop out of the ~ Remove
stock. fils
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You can click on the other slugs as well to see the final tool motion results.
6 Close the Simulator window to return to Mastercam.

Now that you have worked with single contours and multiple contours, the next lesson
focuses on No Core toolpaths.

MASTERCAM WIRE
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LESSON 3
No Core Toolpaths

No Core toolpaths in Mastercam Wire remove all material within a boundary without
producing slivers or slugs. 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.

Lesson Goals
= Use AutoCursor to select points.
= Create rough and finish passes.
= Use backplot to check the toolpath results.

Exercise 1: Preparing the Part

1 Choose File, Open and select the part file, no_core.mcam, provided with the
tutorial.

This part is a solid model with a hole in the center. The No Core toolpath will machine
the four additional slots. The default wire machine definition is already selected, but
you need to define a thread point for each slot.
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Press [Alt+S] to turn off shading, and view the wireframe geometry.
Right-click in the graphics window, and choose Top (WCS) to rotate the view.
On the Wireframe tab, choose Point Position.

In the Point Position function panel, choose Thread Point.

o a0 ~ W N

Move your cursor to the end of a

slot and notice the cursor change to / P
indicate that you are selecting the / e a
center of an arc. & s

.
/ g s ) » e

Q TIP: This is Mastercam’s AutoCursor, which detects and snaps to points as
you move the cursor over geometry. AutoCursor activates whenever
Mastercam prompts you to select a position on the screen.

7 Select the four points shown in the following picture as thread points.

e gt
4 /’] ( [ \
- J
P Pl \\‘ \\
g A e M X
/ // // /,"‘/.I — “ \\ A N
P ~. L
/ il / - Ay N v\ \
/ / N, \\. \\ \ \.\
T A \
/ r/ / N N W Vo
| / \ |
. ) e
Vo = 3 N /
\ \ \ \\ L / /
\\ “\ -‘\\ N\ \\ i / }U f
\ N\ \\\ N ,,// /// p /
N, e -
\‘-,\ \\\ \\ \\ \_H_/_/_./"/ y // // /
\\ X \ I . //
. A e B //
\\ i L i
S -
\_ e
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Q TIP: Placing the points close together reduces travel time between the
slots.

8 Click OK in the Point Position function panel to complete the function.

9 Choose File, Save As and save the part under a different file name.

Exercise 2: Setting Up Stock

Mastercam Wire can model stock based on many different shapes, including solid
models, castings, and cylinders.

1 In the Toolpaths Manager, expand the Properties under the Machine Group
and click Stock setup.

Select Cylindrical in the Shape section and select Z as the cylinder axis.
3 Enter 30 for the cylinder height and 40 for the diameter.
Shape

(") Rectangular ©)solid 53

[ | Display
Fitscreen
(@) Wire frame

Solid

Stock Origin

In view
coordinates

x 00
v 00

4 Click OK to complete the stock setup.

Exercise 3: Selecting Geometry

All chains (except thread points) must be a closed shape for No Core toolpaths.

1 On the Wirepaths tab, choose No Core.

MASTERCAM WIRE
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2 Click.OK if prompted to enter a new T X =)
NC file name.

C:AUsers\klgh\Documentshmy meam201 PhsirebMCY

no_core_kLG

(v )% ][ 2]

e

3 Select each thread point and its corresponding slot. Select the chain for each
slot close to its thread point.
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NOTES:

= [f you were actually machining the part, each thread point would be
the center of a pre-drilled hole for the wire.

= [n the Chaining Options dialog box, make sure that Break
closest entity to thread point is unchecked.

4 Click OK on the Chaining dialog box to complete chaining.
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Exercise 4: Entering Toolpath Parameters

No Core toolpaths can include a rough pass and finish passes. The rough pass typically
removes almost all of the material. The finish passes smooth out rough edges and can
also take off additional material.

1
2
3

Select No Core in the Tree View pane.
Set the Rapid height, UV trim plane, and UV height to 40.0.
Select Rough in the Tree View pane.

Mastercam No Core wirepath offers six cutting methods for cleaning out the
material. The best practice is to select a cutting method that follows the shape
of your part. For this part, the default Parallel Spiral option works well.

Select Finish in the Tree View pane.

Select Enable Finish to activate the :
default finish pass parameters.
Passes 1

Set the Compensation type to

computer for the finish pass. Fass spacing B
Select Start pass at closest entity. C}Dmpensaﬂuntype
When checked, begins the finish EN

pass starting with the closest
endpoint of the closest entity at the
end of the roughing wirepath. When Smpasgmmegtemo
cleared, the finish pass begins with
the first entity in the chain as it was
originally selected.

|| Cutput finish passes after all roughing

This option makes your toolpath
motion more efficient.
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8 C(lick OK to generate the toolpath.

9 Save your part file.

Exercise 5: Backplotting the Toolpath
Backplot includes several tools for showing your wire motion.
1 Click Backplot selected operations at the top of the Toolpaths Manager.

2 Select Quick verify from the @
Backplot dialog box.

This option displays a shaded path the width of the wire as the backplot
progresses and gives you a quick way to check if all the material is removed
from the slots.
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3 Click Play to run the backplot. The wire cuts each slot from the inside out. The
shaded area under the tool motion confirms that all the slots are machined
completely.

4 Click OK to exit backplot.

The last lesson in this tutorial focuses on 4-axis toolpaths, which work well for parts
with different contours in the top and bottom planes.

MASTERCAM WIRE
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LESSON 4
4-axis Toolpaths

Use 4-axis toolpaths for parts that require the wire to be in a non-vertical orientation.
These parts typically have different geometry in the XY and UV planes, or the same
geometry in a different orientation, such as the gear used in this lesson.

Lesson Goals
= Select a different machine definition.
= Learn about synchronization methods.
= Use TECH libraries.

Exercise 1: Preparing the Part

1 Choose File, Open and select the part file, 4_axis.mcam, provided with the
tutorial. If the part is not shaded, press [Alt +S] to turn on shading.

This part is a solid model with the thread point and chaining start points already
defined.
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2 On the Machine tab, choose Wire, CATLE P

Manage List to select a wire T

machine definition. Jr [ AJ,

This option lets you select a different "

machine definition than the default |, Dpefautt

Wire machine. =
[:-\}Manage List...

3 Select GENERIC MAKINO 4X WIRE MM (Tech) .MCAM-WMD from the machine
definition list, and click Add.

r
" Machine Definition Menu Management _

Current Machine Definition Directory:

c'\Documents\shared Mcam 20 17\CNC_Machines!,

AGIE GEMERIC AC123 4% WIRE MM.MCAM-WMD

AGIE GENERIC AC123 4% WIRE.MCAM-WMD

AGIE GENERIC AGIEVISION_AWF 4X WIRE MM.MCAM-WN
AGIE GENERIC AGIEVISION_AWF 4 WIRE.MCAM-WMD
GEMERIC FANUC 4X WIRE MM.MCAM-WMD

GEMERIC FANUC 4X WIRE.MCAM-WMD

GEMERIC MAKING 4% WIRE (TECH).MCAM-WMD

MITSUBISHI FA-SERIES 4% WIRE (TECH).MCAM-WMD
MITSUBISHI FA-SERIES 4% WIRE MM (TECH).MCAM-WMD Bemove
WIRE DEFAULT MM, MCAM-WMD

These wire machine definitions (. MmcaM-wMD files) are installed with Mastercam
Wire. If your Mastercam Wire license included another machine definition, it
would display in this list. This Makino machine uses a .TecH library for the
wire power settings, which you will work with in Exercise 4.

4 C(lick OK to close the dialog box.

5 Choose Wire and select the machine you just added to the list.

=4 B I e % c

'n| Wire Router Design Control  Machine Material = Backplot Verify Gener
= - Definition Definition

in Default i
ChUsers\Public\Docume., \GENERIC MAKING 4% WIRE MM [TECH].MCAM-WMD
Manage List...

. 3 7T L

The Makino machine definition is added to the Toolpaths Manager.
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6 Choose File, Save As and save the part under a different file name.

Exercise 2: Setting Up Stock
Similar to Lesson 3, a simple cylinder is the best stock model for this part.

1 In the Toolpaths Manager, expand the Properties under the Makino Machine
Group and click Stock setup.

2 Enter the following values in the dialog box:

= Select Cylindrical in the Shape section, and select Z as the cylinder axis.
= Enter 40 for the cylinder height and 70 for the diameter.
= Select Display and Fit screen to show the stock boundaries.

Shape

(C)Rectangular () Solid
(@) Cylindrical O Flke [ het ]

Axis

@x Oy @z

Display

|| Fitscreen

(@ Wire frame
() Solid

Stock Origin

In view
coordinates

x 00
v 00
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3 Click OK to complete the stock setup.

Exercise 3: Selecting Geometry

For a 4-axis toolpath, you chain geometry in two planes: the XY plane (lower contour),
and UV plane (upper contour). Mastercam Wire uses synchronization to determine the
wire motion between the two chains. The sync mode is typically determined by the
part geometry, but Mastercam Wire offers several options:

= By entity - Matches the endpoint

of each entity. Requires both
chains to have the same number
of entities.

= By point - Matches previously
created point entities on each
chain.

= By node - Matches two or more
parametric splines by their node
points. Requires each spline to
have the same number of node
points.

MASTERCAM WIRE

By branch - Matches the contours
by branch points. Requires 3D
geometry connecting the upper
and lower contours.

Manual - Matches the chains of
user-defined areas.

Manual/density - Matches the
chains and assigns a density for
each chain. If an area has small

radii, use a higher density for a

better finish.
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=
=
=

NOTE: A branch point is a position where the endpoints of three or
more entities meet and where the chain direction can change.

11

n the Wirepaths tab, choose 4 Axis.

2 Click OK if prompted to enter a new

NC file name.

-
Enter new MC name

===

C:AU sershklghD ocumentshmy rcam2 PaaireMC

4 auiz kLG

v /| % ]2 ]

LS

3 Press [Alt+S] to turn off shading and make it easier to chain the part.

4 Select the thread point to the left of

5 Select the lower purple contour to

@)

Q

the part as the first toolpath chain.

the right of the green point. The
chain start arrow should be at the

point.

This is the XY plane for the toolpath.

TIP: Press [F1] and draw a zoom

window to focus on a certain area of

the part.

6 Chain the upper contour starting at the green point. Both chains must go in
the same direction and should be clockwise around the part.

TIP: Click Reverse on the Chaining
=2)

dialog box to switch the chain direc-

tion.

MASTERCAM WIRE
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7 Click Options on the Chaining
dialog box to access the
synchronization methods.

8 Select by Entity from the Sync

mode drop—down list. [ Infinite nesting in area chains
[ Reverse innar chains

This sync mode works for this part

5 d by Enti -
because the top and bottom e =
contours have the same number of Chaining toleranc:Em
entities e
’ Flane tolerance: byND_de
by Point

tdanual
v’ [Manualfdensity

L 4

9 Click OK to close the Chaining Options dialog box.

10 Click OK again to close the Chaining dialog box and to open the Wirepath - 4
Axis dialog box.

Exercise 4: Entering Toolpath Parameters

The machine definition you selected is connected to a . TEcH library that contains all
the power information for the wire passes, including register settings, offsets, and
feeds. These settings are designed for this wire machine and control.

1 Choose Wire/Power from the Tree View pane.

2 C(lick the Tech button to change the
power settings for this toolpath.
The Technology Database dialog box displays.

3 Select Rough & 2 skim(s) from the Sequence drop-down list at the bottom
of the dialog box. This matches the number of passes you will program for
this part.

4 Click OK to return to the toolpath parameters.

Choose Cut Parameters from the Tree View pane.

MASTERCAM WIRE
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10

In the Tabs section, select Equal to
make the UV and XY tabs the same
size and enter 1.5 for the XY Tab
Width.
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Tabs

Tah

rPTOTOHional

() Independent

Xy TabWidth

LI Tab width
MNumber of tab cuts

hake tak cutoff mowe with skim cut

All cuts together

Choose Compensation from the Tree View pane.

Set the compensation type to Computer and set the compensation direction

to Left.

Choose Stops from the Tree View pane.

Select For each tab to add a stop

code before the first tab cut on each
chain and As glue stop to add them

as optional stops.

[v] Generate stop

@) As glue stop

() As stop

11 Choose Leads from the Tree View pane.

12 Select Line and arc for the lead in and Arc and line for the lead out.

13

Click OK to generate the toolpath.

MASTERCAM WIRE
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14 Press [Alt+S] to view the shaded part with the toolpath.

15

Save your part file.

Exercise 5: Backplotting the Toolpath

Besides the backplot tools you've already used, you can backplot your tool motion in
the same Mastercam Simulator window as verification.

1
2

Click Verify selected operations at the top of the Toolpaths Manager.

On the Home tab, check Workpiece
to shade the solid.

Click Backplot to change to —
Backplot mode in Mastercam @
Simulator. Backplot

The stock no longer displays in the
window and the Backplot tab
displays at the top of the screen.

Click the Backplot tab and select

%
. . Enable Vect
Enable Vectors to view the 4-axis L Ere

MASTERCAM WIRE
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wire positions as it moves around
the part.

5 Click Play at the bottom of the Simulator window to run the backplot. The
wire moves around the part three times for the one rough and two skim
passes.

6 Click the Home tab, and select Workpiece to see the final part shape so you
can compare it to the tool motion. The Workpiece checkbox toggles to view
the part in different shades of translucency.

7 Close the Simulator window to return to Mastercam.

8 Save your part.

MASTERCAM WIRE
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Conclusion

Congratulations! You have completed the Mastercam Wire tutorial. Now that you have
mastered the skills in this tutorial, explore Mastercam'’s other features and functions.

You may be interested in other tutorials that we offer. The Mastercam tutorial series is
in continual development, and we will add modules as we complete them. Visit our
website, or select Help, Tutorials from the File tab to see the latest publications.

Mastercam Resources

Enhance your Mastercam experience by using the following resources:

Mastercam Help—Access Mastercam Help by selecting Help, Contents from
Mastercam’s File tab or by pressing [Alt+H] on your keyboard. Also, most
dialog boxes, function panels, and ribbon bars feature a Help button that
opens Mastercam Help directly to related information.

Mastercam Reseller—Your local Mastercam Reseller can help with most
questions about Mastercam.

Technical Support—CNC Software's Technical Support department (860-875-
5006 or support@mastercam.com) is open Monday through Friday from 8:00
a.m. to 5:30 p.m. USA Eastern Standard Time.

Mastercam Tutorials—CNC offers a series of tutorials to help registered users
become familiar with basic Mastercam features and functions. The Mastercam
tutorial series is in continual development, with new modules added as we
complete them. Visit our website, or select Tutorials from the Help menu to
see the latest publications.

Mastercam University—CNC Software sponsors Mastercam University, an
affordable online learning platform that gives you 24/7 access to Mastercam
training materials. Take advantage of more than 180 videos to master your
skills at your own pace and help prepare yourself for Mastercam Certification.
For more information on Mastercam University, please contact your
Authorized Mastercam Reseller, visit www.mastercamu.com, or email
training@mastercam.com.

Online communities— You can find a wealth of information, including many
videos, at www.mastercam.com. For tech tips and the latest Mastercam news,
follow us on Facebook (www.facebook.com/mastercam), Twitter
(www.twitter.com/mastercam), or Google+ (plus.google.com/+mastercam).
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Visit our YouTube channel to see Mastercam in action (www.youtube.com/
user/MastercamCadCam)!
Registered users can search for information or ask questions on the

Mastercam Web forum, forum.mastercam.com, or use the knowledge base at
kb.mastercam.com.

To register, select Community, Link Account from the File tab, and follow
the instructions.

Mastercam Documentation

Mastercam installs the following documents in the \Documentation folder of your
Mastercam installation:

What's New in Mastercam 2017
Mastercam 2017 Installation Guide
Mastercam 2017 Administrator Guide
Mastercam 2017 Transition Guide
Mastercam 2017 Quick Reference Card
Mastercam 2017 ReadMe

Contact Us

For questions about this or other Mastercam documentation, contact the Technical
Documentation department by email at techdocs@mastercam.com.

f (Wi @[V
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Attention! Updates may be available.
Go to Mastercam.com/Support for the latest downloads.

cic software, inc.

671 Old Post Road
Tolland, CT 06084 USA
www.mastercam.com
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