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Tutorial 1 Overview Of Steps Taken To Create The Part Geometry:

OVERVIEW OF STEPS TAKEN TO CREATE THE PART GEOMETRY:

From Drawing to CAD Model:

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

¢ From the drawing we can decide how to create the geometry in Mastercam.
Create the 2D CAD Model 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:

¢ AContour 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.
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Tutorial #1 Drawing

Tutorial 1

TUTORIAL #1 DRAWING
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Tutorial 1 Step 1: Setting Up The Graphical User Interface

STEP 1: SETTING UP THE GRAPHICAL USER INTERFACE

Please refer to the Getting Started section for more info on how to set up the graphical user interface.

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 position.

Step Preview:

3675

——-—— - == =

Wireframe

¢ From the Shapes group, select the Rectangle icon.

Home Surfaces Solids Model Prep Drrafting Transform Machine View
-8 + . ~t i T i,
+ <+> / /7 Line Parallel @ | &rc 3 Points J D A rT1 E E?ﬂ @ 5y Raster to Vector
. + e [™, Stair Geometry

| Line Perpendicular ™ Arc Tangent

Point Bolt Line . Circle - . Spline Rectangle] Create Bounding Silhouette Turn  Relief
Position= Circle | Endpoints - Line Closest = Center Point ' Cirdle Edge Point * | ppapyal - - Letters Box Boundary Profile Groove @ Door Geometry
Points Lines Ares Splines Shapes
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Tutorial 1

Step 2: Create The 3.625" By 3.0" Rectangle

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

Rectangle # X

Basic

Points ~
11| 2

Dimensions ~

Width: ( 3.62500

Settings ~

(| Anchor to center

[ ] Create surface

4r 4
=|

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

¢ 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. 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 on the keyboard.
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Tutorial 1 Step 3: Create Parallel Lines

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:

015
3

0750 —e |=—

Wireframe

¢ From the Lines group, select Line Parallel.

Haome Surfaces Solids Model Prep Drafting Transform
.9 A+ ; =} ;
+ S / /7 Line Parallel @ , Arc 3 Points |
+

L -
Ll |, Line Perpendicular ™| Arc Tangent

Faoint Bolt Line . Circle — . spline
Fosition® Circle = Endpoints - Line Closest = Center Point '_J Circle Edge Point ~ | pjanual -
Points Lines Arcs Splines

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

Select this line

page: 32 Wire Mastercam 2020



Tutorial 1 Step 3: Create Parallel Lines

¢ [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 3 x
©) @WO®
Basic

Entity A

Method: @ Paint | €

) Tangent
Offset Distance ~
0.1250 A |
Direction !

(# Selected side
) Opposite side
() Both sides

P

¢ Select OK and Create New Operation to stay in the command. (@X‘D ®

p—
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Tutorial 1 Step 3: Create Parallel Lines

¢ [Select a line]: Select the left side vertical line of the rectangle as shown.

ESeIect 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 1 x

® WO®

Basic

Entity ~
Methad: ® Point | €

(_) Tangent
Offset Distance -
i
Direction -

(®) Selected side
() Opposite side
() Both sides

¢ Select OK and Create New Operation to stay in the command. (@@ ®
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Tutorial 1 Step 3: Create Parallel Lines

¢ [Select a line]: Select the vertical line that you just created as shown.

ESeIect this Iinej
{

T
1
1
1
1

¢ [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

® ®O®

Basic
Entity ~
Method: @ Point €

() Tangent
Offset Distance -
"
Direction A,

(®) Selected side
) Opposite side
(_J Both sides

P2

¢ Select OK and Create New Operation to stay in the command. (@@ ®
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Tutorial 1

Step 3: Create Parallel Lines

¢ [Select a line]: Select the vertical line that you just created as shown.

ESeIect 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 as shown. Press Enter.

Line Parallel 7 X
® @O®
Basic

Entity ~

Method: ® Point | &3

() Tangent
(Offset Distance -
0.1250 -2 4
Direction -

®) Selected side
() Opposite side
() Both sides

¢ Select OK to exit the command.
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Tutorial 1 Step 4: Trim The Lines

¢ The geometry should look as shown.

STEP 4: TRIM THE LINES

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

Step Preview:

******************

Y

Lx 0.5855
Gview:TOP WCS:TOP Cplane:TOP Inch

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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Tutorial 1 Step 9: Select The Machine And Set Up The Stock

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 MM.MCAM -
WMDWIRE 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.

Home Wireframe Surfaces Solids ModeIF‘J,

?

3

L # ;
e | [ ] T 2

ae M =E S 4 = :l - i
Mill Lathe | Wire FRouter Design Control  Machine Materialz
. - - - Definition Definition ‘;
E Default Job Setup g'

2

- Manage List... )
° R

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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Tutorial 1 Step 10: Machine The Open Profile Using Contour Wirepath

Wirepaths

¢ From the Wirepaths group, select Contour.

Home Wireframe Surfaces Solids Model Prep Drafting Transform Machine WView Wirepaths

o 41 B +| =2 . 7 W BT

. i _ 5 Stock Toolpath . .
Contour 4 Axis Mo Core Paint Canned - Shading Display = Transform Tiﬂ/ Autosync Rails

Wirepaths Stock Litilities

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

Wireframe Chaining X
Mode
(") Cplane (@ 3D

Selection Method

______

/ /

In i ait
Selection
“ [ [[©
& D?;}" *e
Branches
Start/End
‘4
I« >l
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Tutorial 1 Step 10: Machine The Open Profile Using Contour Wirepath

¢ [Contour: select chain 1]: Select the thread point as shown.

Select the
Thread point

[ N

¢ From the Chaining dialog box, select the Partial Chain button.

Wireframe Chaining X
M ode
(D) Cplane ® 30

Selection Method

......
H H

+
In [ wtait
Selection

l"“ DEQ [:{‘:I
@ B %

Branches

Start/End
I« 4
H&-l €>
I« 4

© 0@
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Tutorial 1 Step 10: Machine The Open Profile Using Contour Wirepath

¢ [Select the first entity]: Select Entity A as shown.

- FWUUUUUUUUUUL S
Select Entity A herej

¢ The direction of the chain should be toward the right. Otherwise use the Reverse button.

©
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Tutorial 1 Step 10: Machine The Open Profile Using Contour Wirepath

¢ [Select the last entity]: Select Entity B as shown.

17 |‘|_|‘|_|'i_|'i_|'|_|'|_|'|_|'|_|'i_|'i_|‘|_|‘|__
( Select Entity B )

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

Wireframe Chaining *
Maode
() Cplane ® 3D
Selection Method
®
]
In i ait
Selection
L
x*
o |5
Branches
Start/End
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Tutorial 1

Step 10: Machine The Open Profile Using Contour Wirepath

¢ [Contour: select chain 3]: Select the Cut point as shown.

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

| M T i T e T M N e N e T e T e Y e O e O B T e O i |

- --q

o

CSeIect the Cut point

V)
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Tutorial 1 Step 10: Machine The Open Profile Using Contour Wirepath

10.1 Wirepath Type

¢ Inthe Wirepath Type page, the Contour toolpath should already be selected.

B Wirepath - Contour *

Wirspath Type
=k Wire | Power
- e Chain Geometry
Aux. Registers I_E‘l
[E- Cut Parameters
Caompensation Contour, o s
@ Stops
@ Subprograms
@ Filter
Leads
@ Tab/Finish Leads
@ Lead Distance
& Start Position
=] Taper
Corners
@ Tapered Thread
Planes (WCS)
Canned Text

Flushinm

Quick Wiew Settings

Wire Dia: n.012
Cornp Right
Taper: Oft
Comment
= edited

& =disabled ® e}

o)

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.

P Wirepath Type
[—j - Wire f Fower
o Misc. Values
- Aux. Registers
[ Cut Parameters
----- Compensation
----- Stops
----- & Subprograms
----- & Filter
= Leads
----- Tak/Finish Leads
----- & Lead Distance
----- & Start Position
= Taper

o Carners

@ Tapered Thread
----- Flanes MWCS)

----- Canned Text
..... Fliizhinm
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Tutorial 1 Step 10: Machine The Open Profile Using Contour Wirepath

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.

C:AUgershPublichDocumentzhS hared Mastercam 2020%wiresPowerwIRE_INCH.po 7 H

[] &zzociate to library Ophong
Wwire

Starting Pass # EI = Foneer
Fill tark

Pagzs # =
Offset Condition code: 101 Feed rate:

Wire Diameter ooz
Wire Fladius 0.006
Wire Dvwerburn

Apply additional offset to:

Stock to Leave (®) Program coordinates

() Machine offzet register

Taotal Offset 0,006

Pass Comment

{ |F|0ughing Pazs )

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
documentaion 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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Tutorial 1 Step 10: Machine The Open Profile Using Contour Wirepath

¢ Select the upper arrow and change the Pass #1to 2.
¢ Set the parameters for Pass #2 (Skim cut) as shown.

C:h U zers\Publich\DocurentshS hared Mastercam 2020%wire PowerWIRE_INMCH. po oy =]

[ Azsociate ta libramy Options
“ire
Starting Pass # = Power
Fill tank.
Pazs # =
Offset Condition code: Feed rate:
‘wire Diameter 0012
Wire Radius 0.005
‘wire Dverburn
Apply additional offset to:
Stock to Leave (®) Program coordinates

(C) Machine offset register

Total Offzet 0.006

Pass Comment

{ | Skim cut )

Note: If you want to save this power library for other jobs, you can select the Save icon as shown in the image
below. 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.

A zersPublichDocumentzhShared Maztercam 20208 wirehPowerwIRE_IMCH.po | [ ( H

S
[[] &ssociate to library Optioy Save i
0 L s
Starting Pass # = Power
S
i Fill tank,
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Tutorial 1 Step 10: Machine The Open Profile Using Contour Wirepath

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.

Cutting method

‘ O Ona Wﬁy
Additional skim cuts (hefore tab):

Feset pass number on tah cuts

Tabs []Expand operation

[1Tak 0 [ suppress all wire threads

1 [ Suppress all wire cuts

Linearization tolerance: 0.0001
All cuts together

=- C_h ain 1
Automatic 1 i Fough

take tab cutoff move with skim cut

. Skim
tdanual

lUse sguare points

_ L

Start Midpoint End

Cuts after tabs

Skim cuts after tah 1

i Total cuts for each chain @

Perform rough cut is used to create a rough cut for the contour. The rough cut uses the Starting 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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Tutorial 1 Step 10: Machine The Open Profile Using Contour Wirepath

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.

Compensation type Control Lo

Compensation direction

[@F
(O Lett
(@ Right

[~ Optirriize
[ Infinite look 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 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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