
HLE DOWNLOAD
INSTRUCTIONS INSIDE

TRAINING TUTORIAL SERIES | IMPERIAL
MULTIAXIS ESSENTIALS

VIDEO ECOURSE PROMO CODE INCLUDED



Multiaxis Essentials Training
Tutorial

To order more books:

Call 1-800-529-5517 or

Visit www.emastercam.com or

Contact your Mastercam dealer



Mastercam 2022 Multiaxis Essentials Training Tutorial

Copyright: 1998 - 2022 In-House Solutions Inc. All rights reserved

Software: Mastercam 2022

Authors: Mariana Lendel

ISBN: 978-1-77146-946-3

Date: September 1, 2021

Notice

In-House Solutions Inc. reserves the right to make improvements to this manual at any time
and without notice.

Disclaimer Of All Warranties And Liability
In-House Solutions Inc. makes no warranties, either express or implied, with respect to this
manual or with respect to the software described in this manual, its quality, performance,
merchantability, or fitness for any particular purpose. In-House Solutions Inc. manual is sold
or licensed "as is." The entire risk as to its quality and performance is with the buyer. Should
the manual prove defective following its purchase, the buyer (and not In-House Solutions
Inc., its distributor, or its retailer) assumes the entire cost of all necessary servicing, repair, of
correction and any incidental or consequential damages. In no event will In-House Solutions
Inc. be liable for direct, indirect, or consequential damages resulting from any defect in the
manual, even if In-House Solutions Inc. has been advised of the possibility of such damages.
Some jurisdictions do not allow the exclusion or limitation of implied warranties or liability for
incidental or consequential damages, so the above limitation or exclusion may not apply to
you.

Copyrights
This manual is protected under International copyright laws. All rights are reserved. This doc-
ument may not, in whole or part, be copied, photographed, reproduced, translated or
reduced to any electronic medium or machine readable form without prior consent, in writing,
from In-House Solutions Inc.

Trademarks
Mastercam is a registered trademark of CNC Software, Inc.
Microsoft, the Microsoft logo, are registered trademarks of Microsoft Corporation;
Windows 10 is a registered trademarks of Microsoft Corporation.



Multiaxis Essentials Projects
Tutorial Toolpath Creation

#1

Contour with Axis Substitution.

#2

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

#3 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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Tutorial Toolpath Creation
#4

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

#5

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

#6

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

#7

Stock Model
Circle Mill 5-Axis
Multiaxis Linking

Multiaxis Essentials Projects
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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

#9

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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OBJECTIVES

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

STEP 1: STARTINGMASTERCAM

1.1 For Windows 7

n Select theStart button.
n SelectAll Programs and click on Mastercam 2022.

1.2 For Windows 8

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

1.3 For Windows 10

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

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

Getting Started Objectives
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Getting Started Step 2: GUI - Graphical User Interface

STEP 2: GUI - GRAPHICAL USER INTERFACE

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

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

Tabs Contain all the functionality within Mastercam.
Ribbon Displays the commands available for a selected Tab.

Selection Bar Allows you to set theAutoCursor modes and to switch between
wireframe or solid selections.

Quick Mask Buttons
Lets you select all entities of a specific type. Clicking on the left side of
the button or right side of the button toggles between select all or
only.

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

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

Graphics Window Workspace area in Mastercam where the geometry is displayed.
Scale Shows you a scale of the object on the screen.
WCS: TOP T/Cplane: Displays the currentWCS and T/C plane information.
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STEP 3: NAVIGATE THROUGH MASTERCAM

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

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

n Left click onWireframe.

n Left click on the
Line Endpoints
icon as shown.

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

3.2 Sketching a line

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

3.3 Creating a line knowing the endpoint coordinates

n To make a line knowing the two endpoint
coordinates, select theAutoCursor Fast
Point icon from theGeneral Selection
toolbar.

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

Getting Started Step 3: Navigate Through Mastercam
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Getting Started Step 3: Navigate Through Mastercam

n PressEnter to continue.
n Select theAutoCursor Fast Point icon again and enter in the coordinates of the second endpoint and

then pressEnter.

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

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

pressEnter.

n To exit the current command, select theOK button or press theEsc button.

n To undo the last command, from theQAT (QuickAccessToolbar) select theUndo button. The
Undo button can be used to go back to the beginning of geometry creation or to the last point of the

saved file. Mastercam also has aRedo 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.

Note: To find a command, from theHome
ribbon, select theCommand Finder icon
and type the function name in the field that
opens up.
For example, to find thePolygon
command type "polygon" in the text field.
From the list, select the desired command.
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STEP 4: SET THE ATTRIBUTES

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

4.1 Attributes Group

Point Style Displays and sets the system’s point style.
Line Style Displays and sets the system’s line style.
Line Width Displays and sets the current system’s line width.

Color

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

Clear Color

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

2D / 3D Construction Mode

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

4.2 Organize Group

Z Depth

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

Level Sets the main level you want to work with in the graphics window. To
change the current working level, type the level number in the box.

Getting Started Step 4: Set The Attributes
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Getting Started Step 4: Set The Attributes

4.3 Change the Wireframe Color

n Click on the drop down arrow next to
theWireframe Color field as shown.

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

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 theWireframe 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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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
theHelp icon.

n The Toolpaths Manager,Solids Manager, or Planes
Manager can be hidden to gain more space in the
graphics area for creating geometry. UseAuto Hide
icon to close all Toolpaths,Solids,Planes and Levels
Manager panels.

Getting Started Step 5: Manager Panels
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Getting Started Step 5: Manager Panels

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

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

n Selecting theX (Close icon)
instead of theAuto Hide, you
will close the manager panel.
To re-open them, from the
View tab, select Toolpaths,
Solids,Planes or Levels as
shown.
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STEP 6: SETTINGMASTERCAM 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

n Configuration.
n Select the drop down arrow besideCurrent as shown.
n Selectmcamxm.config <Inch> as shown.

n Select theOK button to exit theSystem Configuration dialog box.

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.

Getting Started Step 6: Setting Mastercam To Imperial
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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

n Configuration.
n SelectStart/Exit from the configuration topics.
n Select the drop down arrow below Configuration in theStartup settings area as shown
n Selectmcamxm.config <Inch> as shown.

n Select theOK button to exit theSystem Configuration dialog box.

n Mastercam will then prompt you to save these
settings to your current configuration file, select
Yes.
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STEP 7: SET THE GRID

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

File

n Configuration.
n SelectScreen from the configuration Topics.
n Select the plus sign (+) besideScreen as shown.

n InGrid Settings, change theSpacing to X = 0.25 andY = 0.25.
n Set theSize to 1.0.

n Choose theOK button to exit.
n Select theYes button to save the settings in theSystem Configuration.

n To see theGrid in the
graphics window, from
theView tab, enable
Show Grid as shown.

Getting Started Step 7: Set The Grid
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Getting Started Step 7: Set The Grid

n The grid should look as
shown.
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Getting Started Step 7: Set The Grid
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OVERVIEW OF STEPS TAKEN TO CREATE THE FINAL PART:
From Drawing to CAD Model:

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

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

Create the 2D CAD Model used to generate Toolpaths:

n The student will create a line in the Top Plane needed to create the toolpaths.
n Two files will be created: one for a cylindrical helix, another for a conical helix.
n 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:

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

Backplot and Verify the file:

n The Backplot will be used to simulate a step by step process of the tool’s movements.
n 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:

n The student will then post process the file to obtain an NC file containing the necessary code for the
machine.

This tutorial takes approximately 45minutes to complete.

Tutorial 1 Overview Of Steps Taken To Create The Final Part:
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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".

29



1.1 Create the Horizontal Line

Wireframe

n From the Lines group,
select Line Endpoints
as shown.

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

n From the Line Endpoints panel, enableHorizontal.

n [Specify the second endpoint]: Sketch the line to
the right of theOrigin.

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

n In the panel, enter the Length = 8.0 as shown.

n Press theEnter key.

n SelectOK and Create New Operation to continue in the same command.
n PressAlt + F1 to fit the geometry to the screen.

1.2 Create the Vertical Line

n [Specify the first
endpoint]: Select
theOrigin.

n EnableVertical.
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n [Specify the second endpoint]:
Sketch the line above theOrigin.

n Click in the Length value field and enter
#pi* 2*4 as shown.

n PressEnter.
n The value should look as shown.

n Select theOK button to exit the command.
n PressAlt + F1 to fit the drawing to the screen.

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

1.3 Create Line Parallel

Wireframe

n From the Lines group,
select Line parallel as
shown.

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

n [Select the point to place a parallel line through]:
Select the upper Endpoint of the vertical line as
shown.

n Select theOK button to exit the command.

1.4 Create the Hypotenuse of the Right Angle Triangle

Wireframe

n From the Lines group, select
Line Endpoints as shown.
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n Enable Freeform and select the endpoints of the lines.

n [Specify the first endpoint]: SelectEndpoint A as
shown.

n [Specify the second endpoint]: SelectEndpoint B
as shown.

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

n The geometry should look as shown.

n Select theOK button to exit the command.

1.5 Delete the two Horizontal Lines and the Vertical Line

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

n PressDelete on the keyboard.
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n The geometry should look as shown.

1.6 Save the File

File

n Save As.

n Click on theBrowse icon as shown.
n Find a location on the computer to save your file. File name: "TUTORIAL1_

CYLINDRICALHELIX.MCAM".

Tutorial 1 Step 1: Create The Geometry Of The Cylindrical Helix
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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 aMachine Definition before creating any toolpaths. TheMachine Definition is a
model of your machine tool's capabilities and features and acts like a template for setting up machining jobs. The
machine definition ties together three main components: the schematic model of your machine tool’s components,
the control definition that models your control unit’s capabilities, and the post processor that will generate the
required machine code (G-code). For the purpose of this tutorial, we will be using theMill 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

n In the Managers group, make sure that the
following managers are selected.

n If needed, from the lower left corner of the interface click on the
Toolpaths tab as shown.

n Make sure that the ToolpathsManager is pinned as shown.

2.2 Select the Machine

Machine

Note: If a machine is already selected in the Toolpaths manager,
fromMachine Type selectDesign and then click on theDelete
all operations, groups and tools icon from the Toolpaths
Manager.
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n From theMachine Type
group, select the drop down
arrow below Mill.

n Select theDefault.

Note: Once you select theMill Default, theRibbon bar changes to reflect the toolpaths that could be
used withMill Default.

2.3 Set the Tool Parameters in the Tool Settings

n Select the plus sign in front ofProperties in the Toolpaths
Manager to expand theMachine Group Properties as
shown.

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

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

38



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

n Change the parameters to match the
image.

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 toFrom tool
uses the feed rate, plunge rate, retract rate and spindle speed from the tool definition.
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2.4 Set the Stock Shape and Size

n Select theStock Setup tab to define
the stock.

n Set theStock Shape toCylindrical
and theAxis toX.

n Set theDiameter to 4.0 and the
Length to 8.0 as shown.

TheStock 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 asWireframe and to fit the stock to the screen. (Fit screen)

n Select theOK button to exit theMachine Group Properties dialog box.

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

n Right mouse click in the graphics window and select
the Isometric (WCS) icon as shown.

n PressAlt + F1 to fit the drawing to the screen.
n Scroll down the mouse wheel to see the stock.

n The stock should
look as shown.

Note: Remember that the stock is not geometry and cannot be selected.
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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 theUnroll option if this is so). 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

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

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

n Leave the default settings in theChaining dialog box.

n [Select Contour chain 1]:
Select the line as shown.
Make sure the direction is
correct. If the direction is
incorrect, select the

reverse icon.

n Select theOK button to exit theChaining dialog box.

3.1 Toolpath Type

n In the Toolpath Type
page, theContour
toolpath should be already
selected as shown.

3.2 Set the Tool page parameters

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

n Select Tool from the Tree View list.
n Click onSelect library tool button.
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n Select the Filter button as shown.

n Select theNone button to deselect any previous tool selection as shown in the image below.
n Select the Flat Endmill in the Tool Types list.
n Select the drop down arrow in the Tool Diameter field and selectEqual.

n Enter 1.0 in the Tool
Diameter value box
as shown in the
image.

n Select theOK button to exit the Tool List Filter dialog box.

n Make sure that the tool in the
Tool Selectionwindow is
highlighted. Otherwise select it.

n Select theOK button to exit from the Tool Selection dialog box.

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

n Add a comment in theComment area to identify the toolpath in the Toolpaths Manager and also in the
NC file.

n The Tool page
should look as
shown.

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.
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3.3 Cut Parameters

n From the Tree View list, select Cut Parameters.
n Change theCompensation type toOff as shown.

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

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

3.4 Depth Cuts

n From the Tree View list, select theDepth Cuts page.

n EnableDepth Cuts, set theMax
rough step to 0.25 and set the
Finish step to 0.0 as shown.
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