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Multiaxis Essentials Projects

#1

Contour with Axis Substitution.

Drilling with Axis Substitution.
Drilling with Rotary Axis Positioning.
Contour with Axis Substitution.
Contour Toolpath.

Transform Rotate.

2D HS Dynamic Mill with Axis Substitution.
Contour with Axis Substitution.

Swarf Milling.

Drill the Holes -4 Axis output.

Setup a new plane.

2D HS Dynamic Mill using Index about X-axis.
Transform - Rotate.

Setup a new plane.

Contour Indexing using Planes.

Transform - Rotate.
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Multiaxis Essentials Projects

Tutorial Toolpath Creation

#4

Rotary 4-Axis with Rotary Cut
Rotary 4-Axis with Axial Cut

Curve 5 -Axis with Tool Axis Control To Point

Curve 5 -Axis with Tool Axis Control From a Point
Curve 5 -Axis with Tool Axis Control Normal to a Plane
Curve 5 -Axis with Tool Axis Control towards a Chain
Curve 5 -Axis with Tool Axis Control to Lines

Stock Model
Swarf 5-Axis with Walls defined from Chains
Swarf 5-Axis with Walls defined from Surfaces

Stock Model
Circle Mill 5-Axis
Multiaxis Linking

V4

2022



Multiaxis Essentials Projects

Tutorial Toolpath Creation

#8

Flow 5-Axis with Tool Axis Control to Lines
Machine Simulation

Flow 5-Axis with Tool Axis Control to Point
Transform Rotate

Multisurface 5-Axis Roughing
Multisurface 5-Axis Finish
Machine Simulation

#10

Deburr 3 Axis
Deburr 3+2 Axis
Deburr 5 Axis
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etting Started
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Getting Started Objectives

OBJECTIVES

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

STEP 1: STARTING MASTERCAM
1.1 For Windows 7

m Select the Start button.
m Select All Programs and click on Mastercam 2022.

1.2 For Windows 8

m Select the Start button.
= Click on the drop down arrow to open Apps.
m Find and click on Mastercam 2022.

1.3 For Windows 10

m Select the Start button.
= Click on the drop down arrow to open Apps.
m Find and click on Mastercam 2022.

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

Mastercam

2022

-
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Getting Started

Step 2: GUI - Graphical User Interface

STEP 2: GUI - GRAPHICAL USER INTERFACE

SUONOUNIWa2aY Slana] Saueld SpIOS sLjediool

Backstage

Model Prep

Quick Access

Toolpaths
Toolbar

Mesh  Dratti

ng  Transform

Toolpaths/ Solids/
Planes/ Levels/
Recent Functions

At Machine

Mastercam Design 2022

8 x
Iy mastereom B @ ~

View Standard
A? X2 Oymamic - 5 Chck Solid -
= .

2 Angle -

0 Doccmarom: 7 97
0 T NN

2
2D Area -
Analyze Analyze  Analyze Lo

Entity Distance * Toolpath 3 Chain *

Statistics

aaaaaaaaa

Analyze

@ rignt ey
& tsometrc acs)
Gview ,

Quick Mask
Buttons

B uick Cplne

X Delete Entities

Status Bar

K
3 crNETp - TPANETop - WesTop (8] @ O @ @ 7

SECTION VIEW: OFF  SELECTED ENTITIES: 0 X 589943 ¥ 249219  Z 0.00000

QAT contains a fully customizable set of functions that can be quickly

Quick Access Toolbar
accessed by the user.
Allows you to manage files. You can insert information about files,
Backstage (FILE) 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.

Lets you select all entities of a specific type. Clicking on the left side of

Quick Mask Buttons the button or right side of the button toggles between select all or
only.
Right click menu allows quick access to functions such as zoom,
Right Click Menu 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/C plane information.
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Getting Started Step 3: Navigate Through Mastercam

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

m Left click on Wireframe.

Home Surfaces Solids Model Prep Mesh Drafting Transform Art

Line Parallel @ “h Arc 3 Points / D A
|, Line Perpendicular

| Arc Tangent

m Left click on the
Line Endpoints

Point Bolt . Circle - . Spline Rectangle Create
icon as shown. Position~ Circle | Endpoints - Line Closest - Center Point \._J! Circle Edge Paint = panual - v Letters
Points Lines Arcs Splines ;
Line Endpoints 7 ox
Basic
Entity ~
Type:  (® Freeform
[¥/] Tangent
[ ] Automatically determine Z depth
() Horizontal
() Vertical
= Once you select Line Endpoints, the Line Endpoints Method: @ Tiwo endpoints
panel appears on the screen as shown. - ﬁ"’lf_"lf"t
) Multi-line
Endpaoints -
102
Dimensions -~
Length: |0.0001 ~- 8
Angle: 0.0 ~S o
Axis Offset »~
0.0 o
3.2 Sketching a line
m To sketch aline, left click on two locations on the screen.
3.3 Creating a line knowing the endpoint coordinates
= To make aline knowing the two endpoint
cocerdllnates, select the AutoCursor. Fast a5 AutoCursor 'O+°’ B - 0 N 3
Point icon from the General Selection
toolbar.
m In the coordinates field that opens in the upper left corner ‘0,1
enter the coordinates of the first endpoint as shown.
V/4
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Getting Started Step 3: Navigate Through Mastercam

m Press Enter to continue.
m Select the AutoCursor Fast Point icon again and enter in the coordinates of the second endpoint and

then press Enter.
3.4 Creating a line knowing an endpoint, the length, and the angle

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

press Enter. (@Q) ®
m To exit the current command, select the OK button or press the Esc button.

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

{‘I

saved file. Mastercam also has a Redo button for your convenience.

3.5 Function Prompt

Prompts the user to execute a command.

Example: this prompt is used in the Line Endpoints command. =Pecify the first endpaint

«f Command Finder X
[ patl |
Note: To find a command, from the Home (') Polygon - Wireframe/Shapes _ _ _
. . . Create a shape with the specified number of sides and radial value.
ribbon, select the Command Finder icon
and type the function name in the field that (] Select Polygon - Selection Bar
Lock in Polygon Selection
opens up.

For example, to find the Polygon
command type "polygon" in the text field.
From the list, select the desired command.
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Getting Started

Step 4: Set The Attributes

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.
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 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.
When performing a transform function (Xform), Mastercam creates a
temporary group from the originals (red) and a result (purple) from the
Clear Color 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

4.2 Organize Group

Z Depth

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.

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.
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Getting Started

Step 4: Set The Attributes

4.3 Change the Wireframe Color

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

Home Wireframe

Surfaces Solids Model Pre

«
.'I'ﬁf"':”t 4 v|—— o |—— D
Oty copy

Paste .
o0 Copy Image io‘

Clipboard

Attributes M

m Select the desired color from the dialog box as shown.

Default Colors

Standard Colors

Recent Colors

aa=  More 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.
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Getting Started Step 5: Manager Panels

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. For more information on the Toolpaths Manager, please click on
the Help icon.

Toolpaths v B X

K "y

El- 4ty Machine Group-1
=-[Z] Froperties - Mil Default
- " Files

-1 g Tool settings
- Stock setup
Toolpath Group-1
=N 1 - 2D High Speed (2D Dynamic Mill) - [WCS: Te
-~ Parameters
'I' #1 - 10,2500 FLAT ENDMILL - 1/4 FLAT END
-+ )| Geometry - (2) chains

Toolpath - 1472, 4K - TUTORIAL 3.MC - Pro
= 2 -Contour (3D) - [WCS: Top] - [Tplane: Top] -
2= Parameters
'|' #1-0,2500 FLAT ENDMILL - 1/4 FLAT END
-t | Geometry - (1) chains

Toolpath - 48.6K - TUTORIAL 3.MC - Progr:
=7 3 - Swarf machining - [WCS: Top] - [Tplane: To
.= Parameters
'|' #1-0,2500 FLAT ENDMILL - 1/4 FLAT END
1 Geometry

Toolpath - 92.9K - TUTCRIAL 3.MC - Progr:
= 4 -5 axis - Drill{Counterbore - [WCS: Top] - [Tr
.= Parameters
T #2-0.3750 DRILL - 3/8 DRILL
.- Geometry - (8) Entities

Toolpath - 473.9K - TUTORIAL 3.MC - Prog
= 5- 2D High Speed {20 Dynamic Mill) - [WCS: To
2= Parameters
'|' #1-0.2500 FLAT ENDMILL - 1/4 FLAT EMD
- Geometry - (1) chains

“ Toolpath - POSTING OFF - TUTORIAL 3.MC

=-f'% & - Transform/Rotate Rotate About Origin/Toal
iZ5 Parameters
L.-2% Toolpath - 759.9K - TUTORIAL 3.MC - Prog

= 7-Contour (2D) - [WCS: Top] - [Tplane: Plane
{5 Parameters
'|' #1-0,2500 FLAT ENDMILL - 1/4 FLAT END
" Geometry - (1) chains
e Toolpath - POSTING OFF - TUTORIAL 3.NC
= 8 - Transform/Rotate Rotate About Origin/Tool
> Parameters

Toolpath - 62, 1K - TUTORIAL 3.MC - Progre

= The Toolpaths Manager, Solids Manager, or Planes

Manager can be hidden to gain more space in the Toolpaths MOR
graphics area for creating geometry. Use Auto Hide M B IxF- EwSol 7 @
icon to close all Toolpaths, Solids, Planes andLevels &&= #® v a4 C % K (7 kel - @

Manager panels.
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Getting Started Step 5: Manager Panels

m The panels will be hidden to the left of the graphics window as
shown or at the bottom of the manager as shown previously.

sUooUng JUeoay sjeasT saue|d splog syjedioo]

g) Toolpaths ~@x
% PhX Ix F- EREo L | 7 @
Gxf vao s & @El- b2
= To un-hide them, click on one of the managersto openitand = &
then click again on the Auto Hide icon a shown. g
m Selecting the X (Close icon
. 9 ( . ) Art Machine
instead of the Auto Hide, you
will close the manager panel. [i:] Toolpaths  [i:] Levels Groups
To re-open them, from the Backside E Solids E Multi-Threading E Recent Functions
. Advanced
View tab, select Toolpaths, ) Display - ||tz Planes [t Art
Solids, Planes or Levels as } & | Toolpaths 5 Managers
shown.
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Getting Started

Step 6: Setting Mastercam To Imperial

STEP 6: SETTING MASTERCAM TO IMPERIAL

In this step you will learn 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 inch for the current session only

Note: You may need to switch Mastercam to run in Inch mode.

File

m Configuration.
m Select the drop down arrow beside Current as shown.
m Select mcamxm.config <Inch> as shown.

System Configuration

Analyze

Cab

Chaining

Calors
Communications
Converters

Default Machines
Dimensions and Notes
Files

On-Screen Controls
Post Dialog Defaults
Frinting

Reparts

Screen

Selection

Shading

Simulation

Solidz

Spin Controls

Start / Exit
Taolerances
Toolpath Manager
Toolpaths

Mumber of places after decimal for analyze

Analyze Meazurement Options

Units for Analyze Measurements
Precizion for &nalyze Measurements

Dizplay full value tooltip

¥

b &

N.1234

Inches

N.1234

@rrent: chuzershmarniana. lendelhdocument. . \mcams. config <Inch: <Startups:

o)

D IEAE

m 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.
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Getting Started

Step 6: Setting Mastercam To Imperial

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

m Configuration.
m Select Start/Exit from the configuration topics.

m Select the drop down arrow below Configuration in the Startup settings area as shown

m Select mcamxm.config <Inch> as shown.

System Configuration =

----- Analyze

""" CAD . Startup settings Current configuration's units
- Chaining
[ Colors Configuration [] Suppress prompt when switching system units

""" Cammunicatinn: husershmaniana. lendelhdocumentshmy mastercann

----- Converters T . \ by b etric

----- Default Machines a
- Dimenzions and Motes Design v Add-ln programs
[ Filez
[#-- On-Screen Contols Construction plane [ Startup:— Mane

----- Past Dialag D efaults - 20 a0

..... Prirting TzE o ® [JE=it: Hone

Reports =

Bl Screen Show splash screen Defaul:  [FINDOVERLAP.dI |

..... Selecti

S::;r:;n Autornatic restart Uil
..... ndo
e Sinnulati
D SE‘;;: on [ Limit the number of Undao events
. Editar

""" Spin Corttrals Mumber of events 100

----- Start / Exit MASTERCAM >

..... Tolerances Mot to exceed this zize 10 MB
[ Toolpath kManager

_____ Toolpaths Default b astercam file name

T
= u g Current: | ci\usersmarniana.lendelsdocument. . \mcanns. config <Inchs <Startups ~ x ?
m Select the OK button to exit the System Configuration dialog box. v
Systern Configuration
0 Save all current settings to configuration file?
n Mastercam W|" then prompt yOU to save these C:\,U_sers*,Marlaqa.Lenld_el\,Docurnent_st,My Mastercam
K i K ) 2022\Mastercam'config\mcamax. config
settings to your current configuration file, select o S
If you choose 'Mo’, these settings will apply for this session
Yes. only.
| Yes | No
V4
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Getting Started Step 7: Set The Grid

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

m Configuration.
m Select Screen from the configuration Topics.
m Select the plus sign (+) beside Screen as shown.

System Configuration *

----- Analyze -

..... CAD
[ Chaining / \

Spacing

Calors
----- Communications b
----- Corwverters
----- Default Machines Y 25
Dimenzions and Motes
Files Origin

[ On-Screen Controls w
----- Post Dialog Defaults
----- Frirting

----- Reports ¥

E—} Screen

Ievisheet
Wi
----- Selection Ot
----- Shading

Always

[ Simulation ° y
----- Solids
----- Spin Contrals
----- Start / Exit \
----- Talerances
B Toolpath kanager
..... Toolpaths hd

25

-
ST

o| [=

Snap

Size 0

.

L)

= u P Current: | crhusers\mariana.lendelsdacument... \meams. canfig <Inch> <Startups b w’ x

= In Grid Settings, change the Spacing to X =0.25and Y = 0.25.
m Set the Size t0 1.0.

= Choose the OK button to exit. ¥
m Select the Yes button to save the settings in the System Configuration.

- D)
m To see the Grid in the } - - g C 1
. . E Toolpaths |tz Levels Groups k‘
gl’apl’]ICS window, from - [&] solids [&] Multi-Threading [Ez] Recent Functions X T’;‘
the View tab, enable | 5! e A8 PR O e
Show Grid as shown. Toolpaths Managers Dispiay -
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Getting Started Step 7: Set The Grid

= The grid should look as ! !
shown. R
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Getting Started Step 7: Set The Grid
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Tutorial 1 Overview Of Steps Taken To Create The Final Part:

OVERVIEW OF STEPS TAKEN TO CREATE THE FINAL PART:
From Drawing to CAD Model:

m The student should examine the drawing on the following page to understand what part is being created

in the tutorial.
m From the drawing we can decide how to go about creating the geometry in Mastercam.

Create the 2D CAD Model used to generate Toolpaths:

m The student will create a line in the Top Plane needed to create the toolpaths.
m Two files will be created: one for a cylindrical helix, another for a conical helix.
m Geometry creation commands such as Create Line Endpoints (horizontal and vertical), and the Delete

entities command will be used.
Create the necessary Toolpaths to machine the part:

m The student will set up the stock size to be used and the appropriate tool settings.
m A contour toolpath will be created to machine a cylindrical helix using Axis Substitution.
m Another contour toolpath will be created to machine a conical helix using Axis Substitution.

Backplot and Verify the file:

m The Backplot will be used to simulate a step by step process of the tool's movements.
m The Verify will be used to watch a tool machine the part out of a solid model.

Post Process the file to generate the G-code:

m 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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Tutorial 1 Step 1: Create The Geometry Of The Cylindrical Helix

This tutorial covers Mastercam's 4 - Axis toolpath functionality. To apply these toolpaths to a 5-Axis
machine tool, a customized post processor for your machine is required.

There are no default 4-Axis post processors included with Mastercam due to the variation in Multiaxis
machine configurations. Contact your Mastercam reseller to request post processor services such as
Multiaxis post development. Your post processor may require certain additional programming information
not covered in this tutorial. For instance:

You may be required to position your stock in machine space rather than at Mastercam's origin.
You may be required to use the Misc Values box.
Your post may also prompt for tool gauge lengths.

The nature of the additional information required depends largely on your machine's configuration.
Contact the developer of your post processor for details.

STEP 1: CREATE THE GEOMETRY OF THE CYLINDRICAL HELIX

Cylindrical helix parameters:
Diameter, D = 4".
Number of spirals, n = 2.

Helix length, L = 8".

AL DIREREIENS M INCHES

Pl =3, 1415972653
N = Z (Mumber of spirals}
b = 4 (Cylinder diometer)

5133

PlwMxD
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Tutorial 1 Step 1: Create The Geometry Of The Cylindrical Helix

1.1 Create the Horizontal Line

Wireframe

Home Wireframe )  Surfaces Solids Model Prep Mesh Drafting Transform Art
= From the Lines group, + * AN /7 Line Parallel @ i Arc3 Points J ] A

g -

i i e |, Line Perpendicular | Arc Tangent

SeIeCt Llne Endp°|nts Point Balt i < Line I + Circle ~ Circle Edoe Point Spline Rectangle Create
Position~  Circle Ine Llosest = Center Point '+ “Ircle Edge Foint = pmanual - N Letters

as shown. :

Foints Lines Arcs Splines H

Select the Origin

m [Specify the first endpoint]: As by moving the cursor to the center of
the grid as shown.

Line Endpoints

Basic
Entity ~
= From the Line Endpoints panel, enable Horizontal. | V= '-'F'E‘f"’m )
angen

Automatically determine Z depth
(®) Horizontal
) Vertica
Methad: (® Two endpoints
) Midpaoint

) Multi-line
i P e L T T i o e e e i

m [Specify the second endpoint]: Sketch the line to
the right of the Origin.

[
[
[
F——t =
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Tutorial 1 Step 1: Create The Geometry Of The Cylindrical Helix

Line Endpoints

Entity =
Type: _) Freeform
Tangent
Automatically determine Z depth
®) Horizontal
) Vertical
Method: (® Two endpoints
= In the panel, enter the Length = 8.0 as shown. ) Midpoint
) Multi-line
Endpoints -
12
Dimensions -
(Length: 8.0 ) |
Angle: |00 o
Axis Offset &
0.0 *-d
T e e B i L e i e e e T

m Press the Enter key.

m Select OK and Create New Operation to continue in the same command. (@)@ ®
m Press Alt + F1 to fit the geometry to the screen.

1.2 Create the Vertical Line

m [Specify the first |
endpoint]: Select k =

the Orlgm' ——d = Select the Origin
Line Endpoints LI
Basic
Entity ~
= Enable Vertical. Type: _) Freeform
Tangent
_! Horizontal

Method: (®) Two endpaoints
_ Midpoint
_ Multi-line

V4
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Tutorial 1 Step 1: Create The Geometry Of The Cylindrical Helix

m [Specify the second endpoint]: S
Sketch the line above the Origin. ]

Line Endpoints 7 ox

Entity -
Type: ) Freeform
Tangent
Automatically determine Z depth
() Horizontal
®) Vertical
= Click in the Length value field and enter Method: (@ Two endpaints
#pi* 2*4 as shown. J Midpoint
) Multi-line
Endpoints =
Dimensions =
@ngth: Epi*2*4 ) T8
Angle: |0.0 o
Axis Offset =
Q.0 E
Dimensions -
(Length: | 2513274 D) o
m Press Enter. Angle: (90,0 o
m The value should look as shown.
Axis Offset =
0.0 .

m Select the OK button to exit the command. @©)®

m Press Alt + F1 to fit the drawing to the screen.
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Tutorial 1 Step 1: Create The Geometry Of The Cylindrical Helix

1.3 Create Line Parallel

Wireframe

Home  ( Wireframe ) Surfaces Solids Model Prep Mesh Drafting Transform Art

= From the Lines group, o (7 ine porael) % "% arc3 Paint
ey + O S, O e~ O A

select Line parallel as | Arc Tangent

Point Bolt Line < Line i 4 Circle 4 Circle Edae Point Spline Rectangle Create
Position~ Circle = Endpoints ine Llosest = Center Point \_4 Lirdle Edge Foint ™ | panual - - Letters
shown. P :
Paoints Lines Ares Splines

m [Select a line]: Select the horizontal line.

Select the
Endpoint

m [Select the point to place a parallel line throughl:
Select the upper Endpoint of the vertical line as
shown.

Select the
horizontal line

[

m Select the OK button to exit the command. ®@>®
1.4 Create the Hypotenuse of the Right Angle Triangle

Wireframe
Home (Wireframe ) Surfaces Saolids Model Prep Mesh Drafting Transform Art
. by /7 Line Parallel + | Arc 3 Points
= From the Lines gr I ) 5 ~ A
0 t € es g Oup’ Se eCt % |, Line Perpendicular | Arc Tangent D
H H Point Bolt Circle - Spline Rectangle Create
Llne EndeIntS as ShOWﬂ Position=  Circle - Line Closest - Center Point '+ Circle Edge Paint - MEFI]’ILlal - - ¢ Letters
Points Lines Arcs Splines ¢
V4
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Tutorial 1 Step 1: Create The Geometry Of The Cylindrical Helix

Line Endpoints 7 ox

Basic

Entity -
= Enable Freeform and select the endpoints of the lines.

[ Autamatically determine Z depth
_) Horizontal

_) Vertical
Method: ® Two endpoints
_ Midpaint
Endpoint B
m [Specify the first endpoint]: Select Endpoint A as
shown.
m [Specify the second endpoint]: Select Endpoint B
as shown.
Endpoint A
05
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Tutorial 1 Step 1: Create The Geometry Of The Cylindrical Helix

= The geometry should look as shown.

m Select the OK button to exit the command. @@)@)

1.5 Delete the two Horizontal Lines and the Vertical Line

m Click on the horizontal lines and on the vertical line as shown.

[Select these linesj

m Press Delete on the keyboard.
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Tutorial 1 Step 1: Create The Geometry Of The Cylindrical Helix

m The geometry should look as shown.

1.6 Save the File
File

m Save As.

=)

=

Browse

m Click on the Browse icon as shown.
m Find a location on the computer to save your file. File name: "TUTORIALL_
CYLINDRICALHELIX.MCAM".

V4
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Tutorial 1 Step 2: Select The Machine And Set Up The Stock

STEP 2: SELECT THE MACHINE AND SET UP THE STOCK

In Mastercam, you select a Machine Definition before creating any toolpaths. The Machine Definitionis 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 Mill Default machine.

Step Preview:

Note: If you already have the default machine in the Toolpaths Manager, do not select another
machine.

2.1 Open the Toolpaths Manager

View

g Transform Machine View

|

3 3
= In the Managers group, make sure that the rensluceny CopaiyCIReE) B S
) Backside E Solids |tz] Multi-Threading E Recent Fundions }
following managers are selected. Dimny - e Pianes| /' j;wz
%e | Toolpaths & Managers R
Toolpaths v@x
m If needed, from the lower left corner of the interface click on the VT TS - B% 5 "f'* 7 @
BxA YA $ NGk I
Toolpaths tab as shown.

m Make sure that the Toolpaths Manager is pinned as shown.

2.2 Select the Machine

Machine

Note: If a machine is already selected in the Toolpaths manager,

- - : Toolpaths v #ox
from Machine Type select Design and then click on the Delete , xp MG EvRoL (@) e

= . LI S R E S ' as Sl - L2
all operations, groups and tools icon from the Toolpaths AxB vaL A AGE- D@
Manager.
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Tutorial 1 Step 2: Select The Machine And Set Up The Stock

Home Wireframe Surfaces Solids Maodel Prep Mesh Drafting Transform Art Machine
m From the Machine Type = > ~ @ i
- . | 6 ima
group, select the drop down = - L4 ® I T SHE a1 T e

Mill Lathe Wire Router Design Control  Machine Material Mill Tool | Backplot Verify Simulate = Generate | Create
- - - Definition Definition Manager

arrow beIOW MI" + Type Job Setup Simulator [ Post Setup §
m Select the Default.

Manage List... - 0 X

Note: Once you select the Mill Default, the Ribbon bar changes to reflect the toolpaths that could be
used with Mill Default.

2.3 Setthe Tool Parameters in the Tool Settings

Toolpaths v 1 X
[
m Select the plus sign in front of Properties in the Toolpaths

Manager to expand the Machine Group Properties as
shown.

= 1, Machine Group-1
-] Properties - Mill Default
Toolpath Group-1

Click the Plus sign :l

By Machine Group-1
B

m Select Tool settings as shown to set the tool parameters.

Select Tool settings j

V4

38

[
2022



Tutorial 1

Step 2: Select The Machine And Set Up The Stock

m Change the parameters to match the
image.

Machine Group Properties

Files  Tool Settings  Stock Setup

Glefault program number

Feed Calculation

(®) From toal
() From material

(O From defaults
(O User defined

Spindle speed | QU000
Feed rate 50.
Retract rate

Flunge rate

[ Adjust feed on arc move

=

Minimum arc feed 5.

Material

Toolpath Corfiguration
Assign tool numbers sequemialh')
] Wam of duplicate tool numbers

[ Use tool's step, peck, coolant

0 Search tool library when entering a
toal number

Advanced options

Ovenmide defaults with modal values
Clearance height
Retract height
Feed plane

Sequence number

ALUMINUM inch - 2024

Increment
Edi... Select....

[v] ® | 2

Default program number is used to enter a number if your machine requires a number for a program

name.

Assign tool numbers sequentially allows you to overwrite the tool number from the library with the next
available tool number. (First operation tool number 1; Second operation tool number 2, etc.) Warn of duplicate
tool numbers allows you to receive a warning if you enter two tools with the same number. Override defaults
with modal values enables the system to keep the values that you enter. Feed Calculation set to From tool
uses the feed rate, plunge rate, retract rate and spindle speed from the tool definition.
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Tutorial 1

Step 2: Select The Machine And Set Up The Stock

2.4 Set the Stock Shape and Size

m Select the Stock Setup tab to define
the stock.

m Set the Stock Shape to Cylindrical
and the Axis to X.

m Set the Diameter to 4.0 and the
Length to 8.0 as shown.

Machine Group Properties X

Fles  Tool Settings Stock Setup

Stock Plane

=] e

Shape
() Rectangular

(O Solid/Mesh
(O File

Display
Fit screen

@Wireframe /-‘?‘*}‘_\
O Shaded ST

§
7
.. ~ K |l
Stock On.gln .. . o i
In wiew 2
coordinates £

i
[H J
x [00

Y |00
Z |00

s

Select comers... Bounding box MC| extents

Al Surfaces All Solids All Entities Unselect Al

(V] %] ?

The Stock Origin values adjust the positioning of the stock, ensuring that you have an equal amount of

extra stock around the finished part.

Display options allow you to set the stock as Wireframe and to fit the stock to the screen. (Fit screen)

m Select the OK button to exit the Machine Group Properties dialog box.
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Tutorial 1 Step 2: Select The Machine And Set Up The Stock

o

(O] Zoom Window
2 Unzoom 80%

2 Dynamic Rotation
= Right mouse click in the graphics window and select Eg Fi
the Isometric (WCS) icon as shown. & Top (WCS)
i Front (WCS)
G Right (WCS)

= Isometric (WCS

e e A ™

m Press Alt + F1 to fit the drawing to the screen.
m Scroll down the mouse wheel to see the stock.

m The stock should
look as shown.

Note: Remember that the stock is not geometry and cannot be selected.
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Tutorial 1

Step 3: Cylindrical Helix - Axis Substitution About Y

STEP 3: CYLINDRICAL HELIX - AXIS SUBSTITUTION ABOUT Y

Axis substitution is used to wrap a toolpath around a cylinder. The geometry can be either flat or already
properly oriented in 3D space (select the Unroll option if this is s0). The toolpath replaces the X or Y axis
with a rotary axis, known as A-Axis or B-Axis. Using this option, the part will be rotated about the rotating
axis while the tool moves perpendicular to the axis of rotation.

Rotary diameter sets the size of the cylinder that the toolpath is rotating about. It is used mainly for
toolpaths on cylinders. To machine the helix you will use a contour toolpath with no cutter compensation.

Toolpath Preview:

Note: Before you can create rotary axis motion, you need to properly configure the rotary axis
components in your machine definition. You will only be able to select rotary axis options which are
supported by your machine definition

Toolpaths

= From the 2D
group, select
Contour as
shown.

File

Home

Wireframe

-

Drill

&
Dynamic ...

2D

Surfaces

I:|
=22

Face

Solids

Maodel Prep

4

OptiRough

Mesh

&

Pocket

3D

Drafting

5

Project

Transform Art

S

Parallel

Machine View

b &

Swarf Milli...

Toolpaths
i
88
Curve Unified

Multiaxis
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Tutorial 1 Step 3: Cylindrical Helix - Axis Substitution About Y

m Leave the default settings in the Chaining dialog box.

Select the line here

m [Select Contour chain 1]:
Select the line as shown.
Make sure the direction is
correct. If the direction is
incorrect, select the |
reverse icon. 7 IR N TN e

m Select the OK button to exit the Chaining dialog box. Q

3.1 Toolpath Type

® 2D Toolpaths - Contour X

= Inthe Toolpath Type ULET ICE
Cj) =
Contour Focket Facing Slot Mill Chain geometry
£ Cut Parameters

page, the Contour
toolpath should be already
Selected as ShOWﬂ. L e Espéh‘cjuola‘ ) 3 =3

3.2 Setthe Tool page parameters

The Tool page allows you to select a tool, set the feeds and speeds, enter a comment about the operation, and set
other general toolpath parameters.

# Assembly.. ToolName Holder M Dia. Corr.. L

m Select Tool from the Tree View list.
= Click on Select library tool button.

< >

Right-click for options

| Selectlibrary tool... [ Filter Active Filter...
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Tutorial 1 Step 3: Cylindrical Helix - Axis Substitution About Y

Filter...
m Select the Filter button as shown. [ Filter Active

445 of 446 tools

m Select the None button to deselect any previous tool selection as shown in the image below.
m Select the Flat Endmill in the Tool Types list.
m Select the drop down arrow in the Tool Diameter field and select Equal.

Tool List Filter >

Tool Tupes T ool Diameter
@ejejaes &E—=>D
N/
- - Radius Type
i u iy A u iﬁ iﬂ MNone Corner Full
= Enter 1.0 in the Tool i-.\l # ei? &f‘ ij E T°°"e”°"'

. | | HSS | Cerarmnic
Dlameter_value box ~ [ —— .
.as Shown n the “h E) i}l iﬁ u |:-, [ Ti Coated User Def 2
Image.

g . Al MNone Copy job setup matl
JRARARAL

Operation mazking Unit mazking
Mo operation magking Mo unit masking L
Reset al V” x ?

m Select the OK button to exit the Tool List Filter dialog box.

m Make sure that the tool in the # Assembly.. ToolMame HolderM.. Die.  Corr. Length #Flut. Type Rad..
297 TINCHF.. - 1.0 0o 2.0 4 End.. MNone

Tool Selection window is
highlighted. Otherwise select it.

m Select the OK button to exit from the Tool Selection dialog box.[_«]
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Tutorial 1

Step 3: Cylindrical Helix - Axis Substitution About Y

= Add a comment in the Comment area to identify the toolpath in the Toolpaths Manager and also in the

NC file.

= The Tool page
should look as

shown.

# Azzembly Ma.. Tool Mame Halder Marme
(7] 1 TINCH FL&. .
£ >
Right-click for options
Select library tool.... [ Filter ductive Filter...

[ Tao batch

Tool diameter: |1.0

Corner radius:

Tool name: |1 INCH FLAT ENDMILL

Tool #: |1 Length offset: |1

il
L

Head #: Diameter offzet: |1

Spindle direction: | Ciaf ~
Feed rate: |6.4176 Spindle speed: | 534

FPT: (0.003 SFM | 139.7306

Retract rate: |6.4176
[] Rapid Retract

Flunge rate: | 64176

[] Farze tool change

Comment

tachine the helis using axiz substitutioru

Note: The feeds and spindle speed are based on the tool definition. You can overwrite them with the
feeds and speed that you want to use. You can also let Mastercam calculate the feeds and speed using
the Feed speed calculator. During this training tutorial, we will be using the default values for the tools.

V4

[
2022

45



Tutorial 1

Step 3: Cylindrical Helix - Axis Substitution About Y

3.3 Cut Parameters

m From the Tree View list, select Cut Parameters.
m Change the Compensation type to Off as shown.

(Compensation type Off VD

Contour type
Compensation direction (b
2D
Tip comp Tip W ﬁ
Optimize cutter comp in contral
Fall cutter =
around comers el -
Infinite look shead
Internal comer
rounding radius
External comer
break radius
3D

Max. depth variance 0.005

Stock to leawve onwalls

baintain sharp comers

Stock to leawve onfloors

Note: The cutter compensation is turned off as you want the tool to follow the chain with the center of the

tool.
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Tutorial 1 Step 3: Cylindrical Helix - Axis Substitution About Y

3.4 Depth Cuts

m From the Tree View list, select the Depth Cuts page.

Depth cuts
Max raugh step: 0.25

Finish

Mumber of cuts: D

Oweride Feed Speed

= Enable Depth Cuts, set the Max [1Feed rate 4178
Depth cut arder
r?u.gh step to 0.25 and set the [5pinde speed 534 ® By cononr OBy desth
Finish step to 0.0 as shown.
[Keep taal down [ Tapered walls
[1 Subprogram Taper angle 0.0

Abzolute Incremental

Diepth cut direction
(®) Stepdown () Stepup

[ Undercut [undercut taal anly)
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