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@ AUTODESK® FEATURECAM'

rlF FeatureCAM 2.5D Machining

Introduction

= This module will familiarize you with Autodesk FeatureCAM's history, describes
what FeatureCAM is and show how it is advantageous over other CAM systems.

= Increased shop productivity is the primary goal of all FeatureCAM products.
Traditional CAM systems are Operations Based and require you to program every
operation, one at a time, to create your part. All the manufacturing details are left to
the machinist. That means that you must specify the details for every Spot Drill,
Drill, Ream and Roughing pass of your part.

= With FeatureCAM you generate your part using Features such as a Tapped Hole,
Boss, or a Turned Groove and the operations are automatically created.
FeatureCAM also manages the details of the manufacturing process such as Tool
selection, Speed and Feed Rates, and Toolpaths. To modify any element of the part
program, just change a few settings on a feature and a whole new set of operations
are generated to reflect your changes.

= [Ease of use is another guiding principal of FeatureCAM products. Our system was
originally developed as a graphical Windows-based program. FeatureCAM programs
are full of graphical feedback, Step-by-Step Wizards and tutorial-style animations
that run directly in the program dialog boxes. Ease of use has always been a
FeatureCAM advantage and we continue to study ways to make our system even
easier to learn and use.

=

‘& The image above shows a part that can be quickly machined in
FeatureCAM

Autodesk FeatureCAM 2017
© Copyright 2016 Autodesk, Inc. All rights reserved 1.3
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CAM Software Strategies

There are three main different types of CAM software strategies for creating toolpaths in

today’s modern CAM software.

based and Feature Based

These strategies are Operation based, Processed
Some of these strategies use Knowledge Based

Machining (KBM). KBM is when machining intelligence is built right into the CAM
software. KBM is used at various levels and degrees in different CAM systems.

Operations-based CAM systems require the user to go through multiple steps to
machine each part. The user must select which type of operation to use, select the
machining boundary and the type of toolpath, then manually select tools, feeds and
speeds and multiple machining options such as step over distance and the incremental
step in Z. These multiple steps must be repeated one at a time for every operation on a
part, making it a time-consuming process that is prone to error. These systems offer little

or no KBM.

Process-based CAM systems attempt to reduce these steps by grouping operations in
standard processes. KBM is used as the program remembers the used processes and
repeats them for future operations. However, this method only works when a shop uses
the same processes over and over for the same types of parts.

When a process is applied to different types of parts, or parts made of different materials,
the CNC programmer must still verify that the correct operations were used and that
the correct tools, step over and speeds and feeds were selected because a static
machining process does not automatically adapt to every part.

Below is a chart showing a comparison of the three different CAM strategies:

Operations-Based CAM

Process-Based CAM

Feature Based CAM V/
1. Draw or Import Your Part 1
2. Identify Features 2
3. Click Simulation 3
You Are Done! 4
FeatureCAM Automatically: 5
e Determines Rough and Finish 6
Operations -
e Selects ALL Tools Sizes s
e Calculates Feeds & Speeds 9
e Determines Stopover & Z 10
Increments
e Generates Toolpath 11.
e Creates NC Code 12.
13.
14.
15.

. Import or draw part.

. Select a rough operation.

. Select rough boundary.

. Select type of toolpath.

. Select roughing tool.

. Select feeds and speeds

. Select step over and Z steps.
. Select a finish operation.

. Select finish boundary

.Select type of toolpath

Select a finishing tool.

Select feeds and speeds.
Click simulation.

Create NC code

Select step over and Z steps.

1. Import or draw part.

2. Identify features.

3. Select machining processes.
4. Click simulation.

5. Create NC code.

???Are You Done? No.

You must analyse and verify:

Does the process have the correct
operations?

Does the process use the correct size
tools?

Are the correct feeds and speeds
used?

Does the process have the correct
step over and Z increments?

Autodesk FeatureCAM 2017
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Feature-Based Cam Systems

Feature-based CAM systems use a set of interrelated machinable features to describe
a complete part. The beauty of features is that they not only describe the shape, but
these also are made up of one or more associative operations that describe the preferred
method for cutting that shape at the NC machine.

A predefined set of machining rules and user preferences are applied to a part. KBM in
these systems streamlines the manufacturing process by building the highest level of
machining intelligence right into the CAM system. Machinable features contain
information and rules describing how and where material removal should occur, cutting
depths, whether to use climb cutting, whether to spot drill or Centre drill and preferred
machining strategies for roughing and finishing. The CAM system evaluates the part
geometry and part material, selects the most appropriate tools and operations,
recommends machining strategies, calculates feeds and speeds, then automatically
generates the NC code.

Feature-Based Machining has many advantages such as:
= Dramatically shorter part programming times.
= Part revisions do not require reprogramming.
= NC code is consistent and predictable regardless of the CNC programmer.
= Tools are optimized and tool changes reduced.
= Toolpath is automatically optimized for faster machining.

FeatureCAM is a Feature Based programming system with advantages listed
above. Additionally FeatureCAM is very easy to use. A programmer new to
FeatureCAM or new to programming can quickly learn the product and create
G-code with the appropriate tools, feeds and speeds.

Below is a list of key points that make FeatureCAM very easy to use.

= User Friendly Interface (Steps & Wizards).

= Automatic Tool Selection (2D & 3D).

= Automatic Feature RECOGNITION (AFR).

= Interactive Feature RECOGNITION (IFR).

= Standard Databases (Tools, Materials, Feeds & Speeds).
= Customizable Post Processors.

= Outstanding Technical Support.

Autodesk FeatureCAM 2017
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Built in intelligence

A major advantage of FeatureCAM is the users' ability to define their own set of
machining preferences. FeatureCAM comes with predefined machining rules
programmed into the CAM system which are based on a standard set of material
properties and standard tool cribs. You can then customize these settings for specific
materials that you use and the tooling that you actually have available in your shop. Once
you have these defined, you simply select a material for your work piece and the tool crib
you want to work with and FeatureCAM will then make selections of tooling for a feature
automatically. If you change the tool crib or the material then FeatureCAM automatically
updates all of the toolpaths in the part. This means that a part may be programmed for
one machine with the tools available there and then shifted to another machine simply
by changing the tool crib. Similarly if you wish to cut a test part in Aluminium and then
cut the final part in Stainless Steel you program the part with Aluminium set as the
material. Once you have cut the test piece you change the material to be Stainless Steel
and FeatureCAM will update the toolpaths by changing feeds, speeds, depth of cut, step
over etc. without any further intervention from the operator.

By providing a set of standard machining rules already in place, it's easier for you to
customize the software to reflect the machining preferences of your Machine shop.

Setting up your own machining preferences and rules in FeatureCAM not only reduces
the time it takes to generate programs, but it also streamlines production because the
approach to machining every part is predictable and consistent. Machine operators can
rely on the fact that each job will be machined in a predictable manner regardless of who
did the programming.

Autodesk FeatureCAM 2017
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Starting & FeatureCAM

= Select the FeatureCAM icon et from your desktop and select New
File and Milling Setup and Millimetre. Select Finish twice and then Ok
to close the Stock menus. The stock menu will be covered later on in the
training notes.

F AUTODESK" FEATURECAM 2017

L.

{\ AUTODESK.

Evaluation Options

1 Click on the shortcut FeduCA, that is on the Desktop. This will start
FeatureCAM.

2 When it has finished cancel the new Part document wizard that is on the
screen.

Autodesk FeatureCAM 2017
© Copyright 2016 Autodesk, Inc. All rights reserved 1.7
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Mew Part Document Wizard

What do you want to do?

m (®) Mew file

@ (") Open an existing file

Show this dialog on program start

< Back I Mext = I | i Cancel | Help

3 Go up to the top left of the screen and go to the File menu. Then Select
Evaluation Options.

@ AUTODESK" FEATURECAM'

Feature Comparison

FeatureCAM FeatureCAM FeatureCAM

Feature Description Standard Premium Ultimate
Automated Programming
Feature recognition v v v
Built-in intelligence v v v
Programming control v v v
Solid modeling L v
Simulation and Safet
Collision avoidance v v v
Clamps & fixtures v v v
Stock models v v v
Machine simulation v v
Machine limits v v

v

Wericut, NCSIMUL & CAMplete
CNC Milling Applications

2 5-axis milling & 3-axis lite
2-axis turning

2-axis & 4-axis wire

3-axis milling & 3+2 positioning
Tombstone machining

Probing

Turn-mill

Adwvanced turn-mill

Swiss-type lathes

5-axis milling

Swiss machining
Cycle time efficiency
CNC compatibility
MNC code

SNENEN
LSRNENENEY

A
SSEYENENENENENENENEN

AYENRNEN
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&%  FeatureCAM has now been split into three levels. Standard,
Premium and Ultimate. The next few images show the available
options for all modules.

- Q The image below show the available options in Standard

FeatureCAM
Select the FeatureCAM product compenents you would like to activate. Ok
Cancel
Product companent
(®) Standard () Premium () Ultimate
2.50 Milling
2.50 and 3D Lite
Turning
FeatureRECOGMITION
Wire EDM
Metwork Database
You have selected product components that have not been licensed. FeatureCAM will run in evaluation
mode. You will be unable to post or save files.

&  Itis here that you will see the activated products that you have
purchased.

Autodesk FeatureCAM 2017
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O The image below show the available options in Premium
FeatureCAM.

Select the FeatureCAM product components you would like to activate. Ok

Cancel
Product companent

() Standard (®) Premium () Ultimate

2.50 Milling

2.50 and 30 HSM
2.50 and 30 MX
2.5D and 3D Lite
Turning

Turn,Mill
FeatureRECOGMITION
Tombstone Machining
5 Axis Pasitioning
Catia Import

Solid Modeling

Wire EDM

Step Import

Catia V5 Impart

ProE Import

MX Import

Machine Simulation

Metwork Database

You have selected product components that have not been licensed. FeatureCAM will run in evaluation
mode. You will be unable to post or save files.

& Itis here that you will see the activated products that you have
purchased.

Autodesk FeatureCAM 2017
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—O The image below show the available options in Ultimate

FeatureCAM.

Select the FeatureCAM product components you would like to activate.

Product component

() standard () Premium

2.5D Milling

2.5D and 30 H5M
2.5D and 30 MX
2.50 and 30 Lite
Turning

Turn,Mill
FeatureRECOGNITION
Tombstone Machining
5 Axis Positioning
Catia Import

Solid Modeling

Wire EDM

Step Import

Catia V5 Import

ProE Impaort

MNX Import

Machine Simulation
Advanced TurnMill (MTT)
Metwork Database

5 Axis Simultaneous
Probing

Vericut verification
MCSIMUL verification
CAMplete verification
Swiss Turning

Ok

Cancel

(®) Ultimate

& Itis here that you will see the activated products that you have

purchased.

Autodesk FeatureCAM 2017
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Desktop Subscription

& This is what you get when you subscribe: -

= Individuals, teams and enterprises have more choices than ever before
Regardless of the size of your business - small, mid-size or enterprise.

= Autodesk offers the flexibility to choose the subscription options that best
fit your business needs.

= Try out new tools without making a big up-front investment.

= Better manage changing software and budget needs.

Access options

“&  When subscribing, select the option for access and use of your
software:

= Single-user access - best for when software is needed for one person
= Multi-user access - ideal for situations in which you need more than one
person to share software licences

Flexible term lengths

With monthly, quarterly, annual and multi-year options, you can get exactly
the software you need for as long as you need it.

Access to the latest software

“&  When you subscribe, you have instant access to the latest product
releases and enhancements.

= Stay current on the latest software rather than waiting for major product
releases

= Update software straightaway or choose a time that is right for your entire
team

More about updates and releases

= Software when you need it, where you need it

Use your software in more places with access to both current and
preceding versions.

= Access preceding versions :-

You will be able to download and use preceding releases of most Autodesk
software.
More about preceding version rights :-

= Use your software at home - Access both current and preceding versions
of your software on your home computer.
More about home use rights

= Use your software when travelling :-

Autodesk FeatureCAM 2017
1.12 © Copyright 2016 Autodesk, Inc. All rights reserved
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Use your software and services globally when travelling outside of your
home country. More about global travel rights

Autodesk support

Starting a new FeatureCAM part document.

Y

& letus help you to resolve issues quickly. You will have access to:

Senior Autodesk support specialists.

Moderated community support forums.

E-learning opportunities and exclusive training web casts New Part

Document.

Select File>New from the menu or select Ctrl + N keys.

Mew Part Document Wizard

What kind of part file would you like to make?

b Turn,Mill
a Vertical MillTurn

I Milling Setup

¢ Wire EDM Setup
” Multiple Fixture

$ Tombstone Fixture

n
H " Simulation Machine Design

ﬁ Swiss Turning

Unit of Measure: () Inch (@) Millimeter

Cancel

Help

Select your Units of Measure either Inch or Millimeter. Select the

correct Module of your choice.

The Modules you have purchased will be visible.

Autodesk FeatureCAM 2017

© Copyright 2016 Autodesk, Inc. All rights reserved
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User Interface

= FeatureCAM is a windows-based product and has been a windows based
product since its inception unlike other CAM products. Many of the functions
and keystroke shortcuts that you are familiar with in windows are available
inside FeatureCAM. Examples are Ctrl+C to copy, Ctrl+V to paste, Ctri+Z
Undo last operation. etc.

Screen Layout

12H @ -@ .7 @O@X\]. 2 BwWo V. .¥. Xga GOFdgb@ « BLGWHE s »rwuwi.oFeahk '

@ @

A xomroo~

HEOMNP
ErdSrma.. 45 0MMP
EndmSrmd.. 546 0MMF
EncmiSrma.. S4E0MMP
omw

o% 197 ON - (B):

)

Encind lémmd 12613 HM
Ench lammd..  12613MM
Endl Témmd. 12513 MM
13 MM

Encimd e 12513MM
Encind lémmd 12613 HM
EniSrma..  HEDMME
Endmd Srma.. 873 2MMP
MNP,

20MP,

Encmd Srmci | 45 DMMF

QONCOOO+N\—= o0

+

G s
Enc drma..  4732MMF

® Press eject or stop button to erase the screen. =
— s ©) @ @

20 Milimeter _Laver 1 _UCS Setupl SetupFanuc Rabodrilcne d_Trsining Crib Metric 4 cores

@Menu Bar - Located at the top. Like many other Windows based
software, packages FeatureCAM includes a series of drop down menus.
These menus are unique to FeatureCAM and provide one or more functions
used to facilitate the constructing, manufacturing, viewing and editing of
your part program.

£ Autodesk FeatureCAM Ultimate 2017 (Milling) - [Q365M Chamfer *]
afile Edit View Construct Manufacturing Options Window Help

@Tool Bars - usually located at the top but, may be docked in other
locations. Can consist of one or more buttons and used to create objects in
the Graphics Window such as the Geometry constructors for drawing the
shape of your part.

IPHB-@. ¢ /@O .2 | @Bu@Q v - ¥ - Kee|@oOo&

@Geometry - Use geometry constructors to create 2D geometry.
Snapping is a CAD concept that helps you position lines, points or shapes
as you construct geometry for the part.

Autodesk FeatureCAM 2017
1.14 © Copyright 2016 Autodesk, Inc. All rights reserved
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e /. O LU X O
@ Snap Icons:

o 1| /HOGOUEL

Entering points by coordinates is exact but not always convenient or
feasible. Picking points with the mouse is not always precise enough.

The bridge between the methods of point selection is snaps. From left to
right, the buttons set the snap to:

@Results - Located on the right side. It contains the Operation list.
Whereas the Part View contains all of the features, the Operation List
contains all of the machining history. It also provides the details of each
operation, including a tool list. The NC code is also here. All of the
information residing in this area may be printed.

E Operation List -

8| 7 Automatic Ordering 3

E ! Manual Ordering D F& il L] W Q

; R Operation Feature Tool Feed Speed Depth ~

L o> fimish facel *facemill-80mm Dia 8871.6 MMFM 5821 RFM 1.000 mm
spotdril hiale1 center_M1250-0500 363.8 MMPM 2378 RFM 5503 mm
spotdil hale2 center_M1250-0500 363.8 MMPM 2378 RFM 5.503 mm
spotdil hole3 center_M1250-0500 363.8 MMPM 2378 RFM 5503 mm
spotdil hiole4 center_M1250-0500 363.8 MMPM 2378 RFM 5503 mm
spotdil hales center_M1250-0500 363.8 MMPM 2378 RFM 5.503 mm
spotdil halek center_M1250-0500 363.8 MMPM 2378 RFM 5.503 mm
spotdil hole7 center_M1250-0500 363.8 MMPM 2378 RFM 5503 mm
spotdil hole8 center_M1250-0500 363.8 MMPM 2378 RFM 5503 mm
spotdil haled center_M1250-0500 363.8 MMPM 2378 RFM 5.503 mm
spotdil hole10 center_M1250-0500 363.8 MMPM 2378 RFM 5503 mm
dill hale1 &6 00mm drill 363.8 MMPM 4043 RFM 31.803 mm
drill hiole2 &6.00mm drill 363.8 MMPM 4043 RFM 31.803 mm
dill hale3 &6 00mm drill 363.8 MMPM 4043 RFM 31.803 mm
dill holed &6 00mm drill 363.8 MMPM 4043 RFM 31.803 mm
drill hole5 &6.00mm drill 363.8 MMPM 4043 RFM 31.803 mm
drill holef &6.00mm drill 363.8 MMPM 4043 RFM 31.803 mm
dill hale7 &6 00mm drill 363.8 MMPM 4043 RFM 31.803 mm
dill holed &6 00mm drill 363.8 MMPM 4043 RFM 31.803 mm
drill holed &6.00mm drill 363.8 MMPM 4043 RFM 31.803 mm
drill hole 10 &6.00mm drill 363.8 MMPM 4043 RFM 31.803 mm
counterbore hale1 Endmill 8mm dia 2 Flute 346.0 MMPM 5312 RFM 5.000 mm
counterbore hole2 Endmill 8mm dia 2 Flute 546.0 MMPM 5812 RFM 5.000 mm
counterbore hole3 Endmill 8mm dia 2 Flute 546.0 MMPM 5912 RFM 5.000 mm
counterbore holed Endmill 8mm dia 2 Flute 346.0 MMPM 5312 RFM 5.000 mm
counterbore haoled Endmill 8mm dia 2 Flute 346.0 MMPM 5312 RFM 5.000 mm
counterbore hole6 Endmill 8mm dia 2 Flute 546.0 MMPM 5812 RFM 5.000 mm
counterbore hole7 Endmill 8mm dia 2 Flute 546.0 MMPM 5912 RFM 5.000 mm
counterbore holed Endmill 8mm dia 2 Flute 346.0 MMPM 5312 RFM 5.000 mm
counterbore holeS Endmill 8mm dia 2 Flute 546.0 MMPM 5812 RFM 5.000 mm
counterbore hole10 Endmill 8mm dia 2 Flute 546.0 MMPM 5812 RFM 5.000 mm
rough pass 1 side Endmill 14mm dia 4 Aute 25225 MMPM 4505 RFM 32.000 mm
rough pass 2 side Endmill 8mm dia 2 Flute 546.0 MMPM 5512 RFM 32.000 mm
fimizh side Endmill 8mm dia 2 Flute 873.2 MMPM 5056 RPM 32 000 mm
rough pass 1 side2 Endmill 14mm dia 2 Aute  1261.3 MMPM 4505 RFM 27.000 mm
rough pass 1 side3 Endmill 14mm dia 2 Aute  1261.3 MMPM 4505 RFM 27.000 mm
rough pass 1 sided Endmill 14mm dia 2 Flute 1261.3 MMPM 4505 RPM 27.000 mm
rough pass 1 sideb Endmill 14mm dia 2 Aute  1261.3 MMFM 4505 RFM 27.000 mm

Autodesk FeatureCAM 2017
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The ViewCube is a new feature in FeatureCAM, which enables you to change
and identify the viewpoint of the Graphics window. By clicking the ViewCube’s
corners, faces, edges, and icons, you can use it to directly manipulate the view
in the Graphics window. In addition, when you re-orient the view using a cube
option, toolbar button, or keyboard shortcut, the ViewCube automatically
reflects the new viewpoint.

Introduction to 2.5D Machining

The ViewCube is displayed in the upper-right corner of the Graphics window.
Click and drag the cube to re-orient the view in any direction. Alternatively,
click:

= A face to show it as an orthogonal view.
= An edge to show the adjacent faces.

= A corner to show the three adjacent faces.

In addition, when you move the cursor near the cube, the Home icon is
displayed. Click the icon to show the Home view.

Manipulating orthogonal views

When you select a single-face view and move the cursor near the cube, control
icons are displayed:

Click:

- ] &

To show the view of an adjacent face.

To rotate the view clockwise through 90 degrees.

To rotate the view counter-clockwise through 90 degrees.

Autodesk FeatureCAM 2017
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Configuring the ViewCube

To control the behaviour and appearance of the ViewCube, right-click the cube
and choose a menu option. Select:

= Set current view as home and keep scale to save the current orientation
and magnification of the model as the Home view.

= Set current view as home and scale to fit to save the current orientation
of the model as the Home view, and scale it to fit the Graphics window.

= Options to display and change the settings of the ViewCube. The
ViewCube tab of the Viewing Options dialog is displayed.

Setting ViewCube options

To modify the behaviour and appearance of the ViewCube, set these options on
the ViewCube tab of the Viewing Options dialog:

= Show the ViewCube — Select this check box to show the ViewCube in the
Graphics window. Deselect the check box to hide it.

= ViewCube size — Select an option from the list to choose the size of the
ViewCube in the Graphics window. Alternatively, select Automatic to resize
the cube when you resize the Graphics window.

= Keep model upright — Select this check box to prevent the view from
being inverted. If you click an edge, corner, or face that would leave the
view upside down, the Graphics window switches to the selected view and
then rotates to leave the view upright.

@ Graphics Window - Located in the Centre. This is where most of the activity
is taking place, creating Stock, Importing Drawings, Creating Solid and Surface models,
constructing Geometry, Chaining with Curves, creating Features and Simulating the tool
path in 3D or using the Centreline Simulation.

®

Autodesk FeatureCAM 2017
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Part View - Located behind the Steps menu. This area shows the
Stock, Setup, Features, Curves, Surfaces and Solids when available. This
provides access to their respective Properties.

= Part View

= Global Settings
YL Tool Manager...
E Spindles and Tool Holders. ..
éﬁ' Feeds Speeds Tables..
% Part Library...
Iﬁ Post Process...
Machining Corfigurations...
Q365M Chamfer ]
ﬂ' Machining Attributes...
@ stock 1
2 Fity Setup1
@ facel
@@ holel
@@ hole?
@@ hole3
@ holed
@@ holeh
@@ holef
@ hole7
@@ holed
@@ holed
@@ hole10
FE sidel
@ side?
@ sidel
I sided
@ sides
@ sidef
@ side7
[~ sidef
@ sided
@ Stock Models
7~ Curves
A Surfaces
P Solids
=-F= Layers
35 Stock models
3B Reference Axis
FEIE UCS Audis
CIZ5 STOCK feds
35 Setup feds
35 Stock

IZl Layer 1
i) Steps
s ) Browser

= In the Part View Tool Box this contains the names of the objects that are
created on the screen. Objects that can be contained in this area are Stock,
Setups, Curves, Surfaces, and Solids, which can include Stl triangulated

models.

Autodesk FeatureCAM 2017
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@ Steps - Located on the left side. A systematic sequence to guide, especially
the beginner, as to the order of which needs to be completed first, second, etc.

Steps Menu

= Part View
[y

Steps

ometny

3. Curves

. Surfaces

. AFR

7. Features

2. Too ||:| aths

[\ ¥ Browser

Autodesk FeatureCAM 2017
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: ﬁ" The Steps toolbar is an outline for the flow of the program. The Steps
are numbered sequentially in the order they should be executed and
can be a guide for creating your part.

Stock Wizard steps you through entering the shape and dimensions of the
stock, the stock material, part program zero and the coordinate system for
modeling.

Geometry. This gives you the ability to create part shapes using a series of
Geometry commands for example Points, Lines, Arcs, Clip, Fillet etc. These are
used to define the overall shape of parts. Many different geometry tools are
available. Geometry can also be imported from other CAD systems.

Curves. Shapes that involve more than a single line or arc are described as
curves.

Surfaces. This opens the Surface Wizard.
Solids. This opens the Solid Wizard.

AFR. (Automatic Feature Recognition) This creates 2.5D geometry from
Solid Models ready for machining. IFR is also available.

Features. This relates to common shop terms like Hole, Pocket, Slot or
Thread Milling etc. They are created from curves or dimensions. These
objects are created in 2.5D and are used to generate toolpaths.

Toolpaths. Toolpaths are generated from collections of features. You can
simulate them in FeatureCAM using toolpath Centerlines, 2D shaded or 3D
solid shaded simulations. Plus full Machine Tool Simulation.

NC Code. Machine-specific G-codes are generated from the toolpaths.
Translators are provided for many different NC controls and include a program
for creating new translators.

Customize MFG

This menu gives you the ability to change your configuration file, change
or add a tool crib, create or alter feed and speeds tables or configure
posts processors.

EQ Some Steps are displayed or not displayed depending on which
options you have purchased or have turned on.

Autodesk FeatureCAM 2017

1.20

© Copyright 2016 Autodesk, Inc. All rights reserved



{\ AUTODESK.

Introduction to 2.5D Machining

Customize Manufacturing.

Customize Manufacturing iy
Ise this dialog to customize FeatureCAM's manufacturing

decisions.

E::-uﬁ Establish my manufacturing preferences such as
a stepovers, tool selection rules, etc,

Setup FeatureCAM's virtual tool cribs to match the
tooling I have in my shop.

Refine FeatureCAM's feed & speed tables to suit my
particular reguirements.

a1 b 3

Configure postprocessor,

Cancel

Help

= FeatureCAM automates the entire part programming process; you can
customize all of the System Settings including Feed/Speed Tables, Tooling
Databases or Feature settings.

Screen Layout

¥
e file Edit View Construct Manufactuing Options Window 5:1,;@ - x
y - 2 y ;
LPH@.-#. ¢ Q0xXN.2 Bwe & . 4. X@u @O0t « BLGWE = »m .~ E=fal - @
— I \@)/v erﬁp-rﬂmLH 1~
. o 1 Auomaic Ondesing
%an;so:m i :i i Y1 el g BEPABOO s
B Sondies and Todl Hokden, 2 I R Opemn Fesurs Todl Foed |~
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@ Press eject or stop butlon I erase the screen.
[ia} Steps
© Browser e ‘A-'u o ( : ) .‘E
XY _Whilimeter _Lover1_UCS Setupl_Setupt _Fanuc Robodillene_Robodrill 3-dvizmd _Trsining Crib Metric _4 cores
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@ Browser - Located on the Left hand side Toolbox below Steps. Your
computer must be connected to the Internet. The Browser provides a link to
the Internet. Learn about the Browser by participating in the various sections
with downloadable examples on the opening page, then click on the links and
explore the contents.

I | Part View

) Steps

© Browser
{\ AUTODESK

FeatureCAM 2017 - New

Geometry Bar - Located near the bottom. This area is constantly used and
is where the dimension boxes are used to locate the Geometry on your stock
material in the Graphics Window.

%2 K02
;¢ D oooo 0000 5C 0000 0000 000D A 45 L 20000 Layer 1

@Status bar - Metric or Inch. This is Located at the very bottom of
FeatureCAM. It contains the plane you are working in (XY=-X2Z-YZ), the unit
of measure (Inch or Metric), the layer you are working in, the Setup, Post
Processor and the Tool Crib. Normally: - BasicMetric for Metric Tools. We
also show the number of Cores Used.

XY Millimeter  Layer1 UCS Setupl  Setupl  Fanuc Robodrill.cnc  Robodrill 3-Axis.md  Training Crib Metric 4 cores

Q) Analyzing the above screenshot from the Status Bar.

= XY is the current drawing plane being used. Inch or Millimetres are the
type of units being used e.g. length 4.000”. 100mm. Layer1 is the current
active Layer. UCS_Setupl is the current UCS (User Coordinated
System) being used. Setup1 is the current active setup in which features
are created.

@Fanuc Robodrill. CNC is the current Post Processor being used.

@Fanuc Robodrill.MD is the current machine simulation file.

@Training_Crib_Metric is the current Tool Crib and we are using 4 cores on
this computer

Autodesk FeatureCAM 2017
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= Part View |
= Global Settings
T4 Tool Manager..
) Spindles and Tool Holders...
= Feeds Speeds Tables...
& PartLibrary...
@ PostProcess..
Machining Configurations...
Q36SM Chamfer
i | Machining Attributes... ﬂ
@ stockl
=-F Setupl
V@ facel
=¥ patteml
B holel
M8 sidel
V@ side?
V8 side3
V@ sided
VI8 sideb
V@ sidef
VI8 side?
V@ sided
V@ sided
M8 sf_milll
& Stock Models
" Curves
A Surfaces
& Solids
EHZ Layers
M Stock models
M Reference Axis
ME UCS Axis
O STOCK Axis
M Setup Axis
M Stock
B9 Layer1

laxomroO-

Clicking on the objects in the Part View enables different functions. Left-click
selects the object in the Graphics Window. Right-click reveals menu of
options available for the object. Clicking on a “+" will expand the view to reveal
objects that are subordinate.

In the Centre of the screen is the Graphics Window. All drawings and toolpath
simulations happen in this window. On the right is the Manufacturing Results
Window. The automatically generated documentation and part programs are
shown in this window.

= At the bottom of the screen is the Assistance Bars for Geometry and
Status. The Assistance Bar is where you are prompted when creating
Geometry.

= The screen shots shown above and on the next page show the Results
Window. This shows you the order in which the machining is carried out.
The Feature in which it is associated too, plus the Tools used in that
sequence and the corresponding Feeds and Speeds. At the end you have
the depth that the Tool will go to for example 25mm

= There are three tabs available on the results window at the bottom.

Autodesk FeatureCAM 2017
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. |[Ros [Homms Eivco | 1 ace are Op List, Details and NC Code.

lé Operation List
5| -.G:I.-Automatic Ordering
v (") Manual Ordering CEE N LR ‘q} U
L F Qperation Feature Tool Feed Speed Depth >
15- o finish facel facemillM32..  5715.0 MMPM 10000 RPM 1.000 mm
5 spotdrill pattern1.holel  center_ M12..  363.8 MMPM 2293 RPM 9.830 mm
= spotdrill patternl.holel  center_M12..  363.8 MMPM 2293 RPM 9.830 mm
spotdrill patternl.holel  center_M12..  363.8 MMPM 2293 RPM 9.830 mm
spotdrill patternl.holel  center_M12..  363.8 MMPM 2293 RPM 9.830 mm
spotdrill pattern1 holel  center_M12..  363.8 MMPM 2293 RPM 9.830 mm
spotdrill pattern1 holel  center_M12..  363.8 MMPM 2293 RPM 9.830 mm
spotdrill pattern1.holel  center_M12..  363.8 MMPM 2293 RPM 9.830 mm
spotdrill patternl.holel  center_M12..  363.8 MMPM 2293 RPM 9.830 mm
spotdrill patternl.holel  center_M12..  363.8 MMPM 2293 RPM 9.830 mm
drill patternl.holel  TD_MOG00:J 363.8 MMPM 4043 RPM 26.803 mm
drill patternl.holel  TD_MO0O600:J 363.8 MMPM 4043 RPM 26.803 mm
drill patternl.holel  TD_MO0O600:J 363.8 MMPM 4043 RPM 26.803 mm =
drill patternl.holel  TD_MO600:J 363.8 MMPM 4043 RPM 26.803 mm
drill patternl.holel  TD_MO0O600:J 363.8 MMPM 4043 RPM 26.803 mm
drill patternl.holel  TD_MO0O600:J 363.8 MMPM 4043 RPM 26.803 mm
drill patternl.holel  TD_MO600:J 363.8 MMPM 4043 RPM 26.803 mm
drill patternl.holel  TD_MO0O600:J 363.8 MMPM 4043 RPM 26.803 mm
drill patternl.holel  TD_MO0O600:J 363.8 MMPM 4043 RPM 26.803 mm
counterbore patternl.holel  endmillMOS... 946.0 MMPM 5912 RPM 5000 mm
counterbore patternl.holel  endmillMOS... 946.0 MMPM 5912 RPM 5.000 mm
counterbore patternl.holel  endmillMOS... 946.0 MMPM 5912 RPM 5.000 mm
counterbore pattern1 holel  endmillMOS... 946.0 MMPM 5912 RPM 5.000 mm
counterbore pattern1.holel  endmillMOS... 946.0 MMPM 5912 RPM 5.000 mm
counterbore patternl.holel  endmillMO&... 946.0 MMPM 5312 RFM 5000 mm
counterbore patternl.holel  endmillMOS... 946.0 MMPM 5912 RPM 5,000 mm
counterbore patternl.holel  endmillMOS... 946.0 MMPM 5912 RPM 5.000 mm
counterbore pattern1.holel  endmillMOS... 946.0 MMPM 59312 RPM 5.000 mm
rough pass 1 sideb endmillM20... 12613 MMPM 3153 RPM 25 000 mm
rough pass 1 sideb endmillM20... 12613 MMPM 3153 RPM 25 000 mm
rough pass 1 sided endmillM20... 1261.3 MMPM 3153 RPM 25.000 mm
rough pass 1 sided endmillM20... 1261.3 MMPM 3153 RPM 25.000 mm
rough pass 1 side3 endmillM20... 1261.3 MMPM 3153 RPM 25.000 mm
rough pass 1 sided endmillM20... 12613 MMPM 3153 RPM 25000 mm
rough pass 1 side? endmillM20... 12613 MMPM 3153 RPM 25 000 mm
rough pass 1 side2 endmillM20...  1261.3 MMPM 3153 RPM 25000 mm
rough pass 1 sidel endmillM20... 1261.3 MMPM 3153 RPM 30.000 mm
rough pass 2 sidel endmillM12... 25225 MMPM 5255 RPM 30.000 mm
finish sidel endmillM12.. 23285 MMPM 3085 RPM 30.000 mm
Manufacturing Details |
(") Operation List
(®) Tool List
MANUFACTURING TOOL DETAIL SHEET ~
Fart:  Q365M Chamfer
Setup: Setupl (1 of1)
Date:  Tuesday. August 30, 2016 08:45:54
Crib: Training_Crib_ketric
Surnmary:
Slot1: facemil-izZmmDia D 32.000mm  H 30,000 mm
Slot2:  center_M1260-0500 D R.000 mm L 5.000 mm
Slot 3 @6.00mm drill D 6.000 rmm L 60.000 mm
Slot4:  Endmill 8mm dia 2 Flute 0 8.000 mm L 40.000 mm F2 T0.000 mm
Slots: Endmill Tdmm dia 4 Flute 0r14.000 mm L 35.000 mm F4 T0.000 mm
Slot6: Endmill 1dmm dia 2 Flute D14.000mm L 30.000 mm Fe T0.000 mm
Autodesk FeatureCAM 2017
1.24 © Copyright 2016 Autodesk, Inc. All rights reserved




Introduction to 2.5D Machining

{\ AUTODESK.

lro-ircoma

NC Code

( FINISH FACE1 )
MN25 GO0 G40 G49 G80 390
N30 T1 MG

N35 G54 X326.47 ¥5.556
N40 MO3 S10000
MN45 G43 H1 Z226.0 M8
N50 Z4.0

N55 G1 Z20. F5000.0
NGO >-21.0

MNEGS Y32.112

N70 X326.47

N¥5 ¥58.668

N80 »-21.0

N85 ¥85.223

MNO0 X326.47

MN95 Y111.779

N100 X-21.0

N105 ¥138.335
N110 X326.47

N115 Y164.891
N120 X-21.0

N125 ¥191.447
N130 X326.47

N135 ¥218.003
N140 X-21.0

N145 ¥244.558
N150 X326.47

N155 ¥271.114
N160 >-21.0

N165 Y297.67

N170 X326.47

N1¥5 GO 226.0
N180 M5

N185 M9

N190 G91 G28 0.
N195 GO0 G49

= Operation List Tab: - This contains a table of different sequences in
order of operation.

= Details, gives you a breakdown of the sequence of operations.

= Tool List. This gives a breakdown of the tools used.

= NC Code. CNC code that will be output from the currently selected Post

Processor.

= Please note you have to run the Simulation before the NC Code is
made available for output.

How to create a part

Drawing a part in FeatureCAM

g A W N B

Create curves.

Autodesk FeatureCAM 2017

Start FeatureCAM.

Draw geometry in FeatureCAM.
Resize Stock to fit part.

Create and move Setup to desired location.

© Copyright 2016 Autodesk, Inc. All rights reserved
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6
-

Create Features.

Select Crib, Select Post, and Generate NC code.

Importing a file into FeatureCAM

1
2
3
4

> o0~ WN P

~

Start FeatureCAM.
Import 2D or 3D files into FeatureCAM.
Use Wizard to align part and create Setup.

For Solid models use Automatic Feature Recognition (AFR) or use Interactive
Feature Recognition (IFR) to create features which creates the toolpaths.

Select Crib, Select Post, and Generate NC code.

“¢&  Another example of the steps to take. Suppose you have a 2D drawing
on your desk and you would like to create a solid model and a CAM
program. To do this, we would follow the steps sequentially:

Specify type of stock and stock dimensions,
Draw Geometry.

Create Curves from Geometry.

Create Surfaces.

Create Solid from Curves. (Extra Cost Option)

Use AFR (Automatic Feature Recognition) or IFR (Interactive Feature
Recognition).

Create Features which creates the toolpaths.
Select Crib, Select Post, and Generate NC code.

=9 You can access the majority of FeatureCAM'’s functions through
these buttons. A summary of each of the Steps function is listed
below. Tip: We recommend that if you are just starting out with the
program or demonstrating it to others that you use the steps
toolbox instead of toolbar buttons in other areas of the interface to
keep the interface simple

What is a Feature?

= If we look at a Part like the one shown on the next page and consider how
we would manufacture it we can see that it can be broken down into a series
of Machining Operations. For example we would probably want to start
by Facing the top of the part, then machine the Rectangular Pocket and
Step Bore and then drill the Holes in the part and finish of with Thread
milling the Step Bore. Each of these areas of the part Face, Rectangular
Pocket, Hole, Step Bore, Thread Milling and so on, is a Feature of the
part.

Autodesk FeatureCAM 2017
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= FeatureCAM defines a part in terms of Features using common shop floor
terminology for instance an area that looks like a Pocket can be machined
using a Pocket Feature. When you define an area as a Pocket,
FeatureCAM will then automatically decide what operations to use to
machine that area. All you have to do is say "This is a Pocket” and
FeatureCAM will select suitable Roughing and Finishing Operations,
Tooling, Speeds and Feeds. You are then free to modify these default
values to suit your particular situation. By automating the generation of
operations the overall time taken to program a part can be drastically
reduced.

By

= Select Features
= Select Ctrl + R New Feature.
= Select Construct>New Feature.

There are four different ways to activate the New Features menu.

from the Steps menu.

= Select New Feature from the Advanced Toolbar.

Advanced

LR

B
R@ra\@o\m.a

Mew Feature

From Dimensions

What kind of feature would you like to make?

(®) Hole .

() Slot s

(_J Rectangular Pocket ‘—_®

l:::l Face

l:::l Step Bore s

() Thread Milling o

From Curve

I:::I Boss

() Chamfer
(::I Groove
() Pocket
JRound

() side

From Feature

(::I Group
I:::I User

I:::I Pattern
() Toolpath

From Surface
() Surface Miling

[ |Make a pattern from this feature
[ | Extract with FeatureRECOGNITION

Create new setup...

< Back

ﬁﬂ Einish |,,r Cancel

Help

Autodesk FeatureCAM 2017
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@| Rectangular Pocket Feature I @ Slot Feature I

Hole Feature

6 @ Step Bore Feature I

@Thread Milling Feature'

How is a Feature Created?

= There are a number of different ways in which Features can be created in
FeatureCAM, which method you choose will depend upon the data available
to you. In broad terms the methods are: - From Dimensions and From
Curve.

Mew Feature

What kind of feature would you like to make?

I From Dimensions I
(@) Hole \ (_)Boss
() Rectangular Podket () Chamfer \
() slot () Groove
() Step Bore () Pocket
() Thread Milling () Round
(I Face () side
From Feature
D Group
D User
D Pattern
() Toolpath

From Surface
() Surface Milling

[IMake a pattern from this feature
[ ] Extract with FeatureRECOGNITION

Create new setup...

< Badk =1 Finish |, Cancel Help

Autodesk FeatureCAM 2017
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From Dimensions

= If you are working from a print (Paper Drawing) then often the
quickest way of creating features is to pull the Dimensions from the
drawing and enter them directly into FeatureCAM. For example you
can create a Rectangular Pocket by entering its Length, Width,
Depth and Location. Additional attributes for the Feature can also
be added such as a Draft Angle, Fillet Radius or Chamfer.
[New Feature - Dimensions
Enter the dimensions of the Rectangular Pocket:
engin m
Lengtf [l |\
Width ﬁ
50 I +{% Corner Radius
Chamfer = . = 10 -
e
Draft Angle - Bottom Radius
0.0 5
Angle:
&I I/
Preview ZI\
< Back ﬁ“ Finish |, Cancel Help ?i >

= G' New Feature from dimension available.

= Hole Feature

= Rectangular Pocket Feature

= Slot Feature

= Step Bore feature

= Thread Milling feature

= Face feature

Autodesk FeatureCAM 2017
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From Curve

“&  If you have a print or a 2D drawing of a part in electronic format
for example .dxf or .dwg you can create Curves for more irregularly
shaped parts and then create the Feature from the Curve. Just
select Closed Curve select the 2D Geometry and select the Create
button. For open profiles use Pick Curve Pieces and create a Side
feature.

= Boss Feature

= Chamfer Feature

= Groove Feature

= Pocket Feature

= Round Feature

= Side Feature (For open and closed profiles)

MNew Feature - Dimensions

Enter the dimensions ofthe Pocket:

Draft Angle
0.0 1

Chamfer

+

-

25

Depth

Bottom Radius

5

Preview

| <Back H MNext > ”ﬁ'Emish ‘| | Cancel | | Help |

Automatic Feature Recognition (AFR)

= If you are working from a Solid Model then FeatureCAM has the capability
to analyse the part and identify Features automatically. Basically you say,
“Here is the part, go and program it”. FeatureCAM then looks for Pockets,
Bosses, Sides, and Holes and so on and prepares the necessary
Machining Operations, selects the Tools and Feeds & Speeds. This can
work very well on simple parts but on more complex parts it may require
some manual tweaking to get the optimal toolpaths. You could use (IFR)
where you have more control over machining your part.

Autodesk FeatureCAM 2017
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Construct Manufacturing Options Window
# Point
Line L
Circle L
Eillet r
Arc 2
Curnse L
Dimension g
Surface L
Solid *
f, UCS..
Edit Geometry r
ﬂ Mew Feature... Ctrl+R
Pattern and Group r
= Part Library...
<~ Automatic Feature Recognition...
%% Rerecognition Wizard...

Interactive Feature Recognition (IFR)

= This also works off a solid model in a similar manner to AFR. The
difference is that you tell FeatureCAM what type of feature it is that
you are looking for, for example “Look only for Side features” or
“Look only for holes” with a diameter of less than 25mm. This takes
a little longer than AFR but gives you greater control over how the
features are created and often results in a shorter cycle time for
machining.

Autodesk FeatureCAM 2017
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Mew Feature

What kind of feature would you like to make?
From Dimensions

{_JHole

() Rectangular Pocket
() slot

I:::I Step Bore

() Thread Milling

I:::I Face

From Curve

C:l Boss

() Chamfer
I:::l Groove
() Pocket
() Round

(@) Side

From Feature

D Group
I:::l User

D Pattern
() Toolpath

From Surface
() surface Milling

Make a pattern from this feature

[«*] Extract with FeatureRECOGMNITION:

< Back R - Cancel Help

Create new setup...

&  We also have different methods of extracting features from the model.

= Select side surfaces - Select the surfaces that represent the sides of the feature,

such as the walls of a pocket.

= Use horizontal surface - Select a horizontal surface that represents the shape of
the feature, such as the bottom of a pocket or the top of a boss.

= Automatic recognition - automatically recognize features.

= To create all recognition features at the same height, select Force same Z height
and enter an Elevation to specify the height at which you want to create the

features.

= Chain feature curves - Pick curves from a solid to define the shape of the feature.

= Enter a Wall Angle to angle the walls of the feature.

= Enter an Elevation to create the feature at a different height to the curves you

select.

= Use horizontal section - Create features from a Z-slice through a solid.
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Mew Feature - Feature Extraction

There are different methods to extract a feature. You can either select all the side surfaces, or connect
individual pieces, i.e., chaining, to construct the feature boundary. You can also use the top/bottom
horizontal surface to construct your feature.

Which method would you like to use?
(@) Select side surfaces
() Use horizontal surface
(::I Automatic recognition
() Chain feature curves
i Use horizontal section

< Back =l - Cancel Help

New Feature - Surfaces

Please select surfaces that consist of the feature you are creating.

ﬂ face_75 |«

N face_5

face_76

m face_46 ﬁ sl

face_24 +
face_73
- x

face_25

m

face_72
face_45

face_71
face 9

face_70
face_32

forn o

[ Hide surfaces when finish

| <ok || New> [Ff pnsh|| [ concel | [ Hep |

Saving your work

= Question? What is the difference between Save and Save as?

= Answer: When you are working on a document, it is a good idea to save
your work every couple of minutes. In the File menu of the program, you
will typically find the options "Save" and "Save As"

= Choosing "Save" simply saves your work by updating the last saved version
of the file to match the current version you see on your screen.
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= Choosing "Save As" brings up a prompt to save your work as a file with a
different name. For example, you might choose to save a document called
"FeatureCAM_oppl". This way, you can save you file at different stages
and keep multiple versions on your hard drive.

= Choosing "Save" and then "Save As" is also a good way to make a backup
of your file. Just be sure to rename the file something new when you choose
"Save As" or you will overwrite the current saved version, just like choosing
the "Save" command would do.

Save Options

= In the File menu you have save options.

File Edit View Construct
[ New...

& Open..

i Close

I Save

v Save As..

H

= See Save Options below. Adjust your computer to the same as the
options shown.

Save Options X
Choose options for how FeatureCAM part files are
Create backup copy Cancel
Mumber of copies to keep: I
Help

Backup location:
(®) Same directory as the part file
() Other directory

C:\Training_Data\FeatureCAM Course Data Browse...

Save preview picture in file

Save computed toolpath:
() Always save
(®) Mever save
() Ask me

= Create backup copy: - Select this option to save a number of previous
versions of your part as you work. Enter the Number of copies to keep
and set the Backup location. When you save a file, the previous version(s)
are saved to disk using the name, but prefixed with Backup of. The latest
version of the file is always saved using the name of your FeatureCAM part.

= Save preview picture in file: - Select this option to store an image of the
part in the file. This image is displayed in the Open dialog.

Autodesk FeatureCAM 2017

1.34 © Copyright 2016 Autodesk, Inc. All rights reserved



{\ AUTODESK.

Introduction to 2.5D Machining

= Save computed toolpath: - For certain parts, generating toolpaths can be
time-consuming and you may want to save them for the next time you open
a part. The setting of save computed toolpath controls the default behaviour
for saving toolpaths. Select from Always save, never save, or ask me to
be prompted each time you save a part. The toolpath is saved as an .fmp
file.

& This is different than saving the NC text file that the NC machine
reads. Instead you are saving the FeatureCAM internal toolpath
representation.

= If you upgrade to a newer version of FeatureCAM, the toolpath is
disregarded and recomputed.

= Click the OK button to save your settings and close the dialog.

= Cancel: - Click the Cancel button to close the dialog without saving any
changes.

= Help: - Click the Help button to open this Help topic.

Send Part Files dialog

- U" To display the Send Part Files dialog, select File > Send from the
menu.

Send Part Files -

Select files to send
Part document
Milling post
Turning post
Wire EDM post
ser interface settings (ezfm_ui.ini)
Machine design files {.md)

[ ] crash and performance logs

Select method
() As individual files
(®) As a zip file
Cancel
[]5ave to desktop, I'll send it myself
Help

Select the files you want to send from:

= Part document: - The current .fm file.

= Milling post: - The current milling .cnc file.

= Turning post: - The current turning .cnc file.

= Wire EDM post: - The current Wire EDM .cnc file.
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User interface settings: - The .ini file containing your user interface
preferences.

Machine design files (.md): - the current .md file.

Crash and performance logs: - Select this option to create a separate
.zip file of your system's crash and performance logs.

Select how you want to send the files:
As individual files: - The individual files are attached to a new email.

As a zip file: - The files are zipped and the .zip file is attached to a new
email.

Save to desktop: - The files are zipped and the .zip file is saved to your
desktop.

Size confirmation

If you are sending .zip files, a Size Confirmation warning dialog is
displayed:

The average email server limits attachments to 10 MB.

The total size of the attachment(s) is: N (where N is the size of your
attachment.

Would you like to continue sending?
Click Send to attach the files to an email.
Click Don't Send to keep the files on your desktop.

Click Cancel to discard the files.

FeatureCAM file types

You can save several different types of files for your part.

.0p is the Manufacturing Operation Sheet and is the same information
shown on the Details tab when you select Operation List.

.tl is the Manufacturing Tool Detail Sheet and is the same information
shown on the Details tab when you select Tool List.

.txt is a text file containing the NC code for the particular part file.

.tdb is a FeatureCAM tooling database that contains just the tools you
used to create the part.

.fdb is a FeatureCAM material database that contains the feed and speed
tables used for the part.

.cdb is a FeatureCAM machine configuration database that contains the
settings for default attributes. Part Documentation

The Part Documentation dialog enables you to add comments to the printed
documentation and set a permanent preview picture for the part.

To display the Part Documentation dialog, select File > Part
Documentation from the menu.

The Part Documentation dialog contains two tabs: Documentation and
Preview Picture
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Documentation tab

= On the Documentation tab of the Part Documentation dialog, optionally
enter a Title, Author, Company, Part/Drawing No., Revision, Note 1,
Note 2, and Comments.

= To print these values along with the documentation, select Comments in
the Printing Options dialog.

Part Documentation >

Documentation  Preview Picture

Title:

Author:

Company:

Revision:

Mote 1:

Part/Drawing Mo.: |

Mote 2:

Corments:

Cancel Apply Help

= If you use the custom setup sheet add-in, these values are copied
to the Setup Sheet Options dialog.

Preview Picture tab

On the Preview Picture tab of the Part Documentation (see page 95)
dialog, you can set a permanent preview image for the part. This image is
displayed in the preview pane in the File > Open dialog when you select a
file.

This image is normally updated each time you save the part. If you want to
store a permanent image with the part:

1 Create the view of the part you want to store.

Tl

2 Click Update preview picture|
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&  The current view in the graphics window is displayed as the
Current preview picture, for example:

Part Documentation *

Documentation Preview Picture

Current preview picture:

Use the current contents of the
graphics window as the preview picture
forevermore, or until you set it again.

Cancel Apply Help

3 Click OK to save the preview picture or Cancel to close the dialog without
saving the preview picture.

Saving your settings

= FeatureCAM uses two .ini files to store your settings:

= Ezfm_ui.ini contains toolbars, dialog locations, graphics settings, colours,
and other user settings.

= Ezfm_mfg.ini contains manufacturing defaults and .cfg settings.

The ezfm_mfg.ini file contains default values for both inch and metric
attributes. For example, there is an entry for zrapid in inches and also an entry
for zrapid_mm in mm. In general, the name for the metric attributes is the
same as the inch name, with a suffix of _mm.

¢  There are three items from the Options menu affect the
communication with the ezfm_ui.ini and ezfm_mfgq.ini files:

= Options > Save Settings Now: - Writes the current settings to the files.

= Options > Reload Settings: - Reads the settings contained in the files into
the program.

= Options > Save on Exit: - Saves the current settings when you exit the
program. If this option is not selected, the settings for your current session
are not saved to the files when you exit.

Autodesk FeatureCAM 2017

1.38 © Copyright 2016 Autodesk, Inc. All rights reserved



{\ AUTODESK.

Introduction to 2.5D Machining

QOptions Window Help
HY Viewing...
£ Surface Shading...
KX Simulation...
Coloring »
#% Chaining...

Feature Recognition...

« Skip Teclpath on Error
« Parametric Modeling

Multiple Regions

A5 Snapping Modes...
,_:. Snapping Grids...
Turning Input Modes r
¥ Warp Dialogs

Eile Opticns...

Decimal Places...

Save Settings Now

Reload Settings
#F Add-Ins...

Update Op-List...

Core Usage...

Import/Export

= You can import and export various file types into and from FeatureCAM.
= The settings for import and export are in the Import/Export Options
= To open this dialog select File > Import/Export Options from the menu.

Import/Export Options

= The Import/Export Options dialog contains settings for importing and
exporting.

= To display the Import/Export Options dialog select File >
Import/Export Options from the menu.

= The dialog has three tabs:
= General

= Solid Import

= Digitized Data

General tab

= The General tab controls how FeatureCAM Imports or Exports files. It
contains the following options:
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Import/Export Options .
General  Solid Import

[ ] always replace object on import

Smooth EZ-MILL curves: mrm

Keep IGES import log file

IGES log file name: | of 'IJJSEFS'Ide'I,}!\ppDatE'ILDEE|'I,TEI'I'ID'IJQES|
Import IGES entity of type

Logically dependent

[ ]Physically dependent

Both physically and logically dependent

[] center stodk automatically

Mumber of decmal places in IGES export:

Cancel Apply Help

= Always replace object on import: - Select this option to overwrite
objects of the same name when you import. Deselected prompts for every
replacement. You can’t have two objects with the same name.

= Smooth EZ-MILL curves: - Select this option to improve EZ-MILL curves
on import because FeatureCAM has a higher resolution curve format.

= Keep IGES import log file: - Select this option to keep a log of the
import process for later review or troubleshooting.

= IGES log file name: - Enter the path and filename for saving a record of
the import process.

= Import IGES entity of type:

= Logically dependent: - can exist by itself but is also referenced by
another entity (case of groups or grouping situation).

= Physically dependent: - generally, you should deselect this option to
indicate you do not want physically dependent entities to be imported. But
if you are having trouble with your IGES file and it is not importing
properly, try selecting this option and re-importing. Entities in an IGES file
are marked to be either physically dependent or not. Those that are
marked to be physically dependent are entities that are used in the
construction of other entities. For example, a trimming loop is physically
dependent upon the trimmed surface that uses it. The trimming loop is not
important all by itself, but is instead a building block of something else.
The trimmed surface is in turn marked physically dependent to indicate
that it is a building block of a parent entity, a solid
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= By selecting physically dependent, you cause FeatureCAM to show
everything in the IGES file - not just the top-level entities that are usually
shown, but also all of the lower-level building blocks. This is generally not
what you want. Generally you want only the top-level entity, for example
the solid.

= Both physically and logically dependent. - meets both logically and
physically dependent criteria (is referenced by at least two other entities: -
the parent for the logical link cannot be the parent for the physical as well).

= Centre stock automatically: - Select this option to automatically size and
position the stock so that it covers the imported data.

= Number of decimal places in IGES export: - determines how finely data
is exported to the IGES format.

Solid import tab

The Solid Import tab contains the following options:

Import/Export Options >

GCeneral  Solid Import

[ ]Heal Catia solids {compute intensive)
[ ]import hidden Catia ¥5 solids

Import file as solids

Import work planes

[ ] stitch IGES surfaces into solids/sheets {compute intensive)

Import solidworks assemblies with Solidworks document manager

If unchecked, FeatureCAM will attempt to use the Solidworks
executable to import solidworks assemblies, Thatis, you must
have Solidworks installed on your machine,

Cancel Apply

* Heal Catia solids: - Select this option to try to repair the faces or surfaces
contained in the CATIA .mod file. This option can be time-consuming
because it attempts to:

= |

Help

= Retrim the surfaces/faces against each other.
= Force edges of surfaces to actually lie on the surface.
= Simplify surfaces like converting a general surface into a cylinder.

= Import hidden Catia V5 solids: - Select this option to import all parts
contained in the CATIA file even if those parts are hidden.
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= Import file as solids: - Select this option to import files as solid models.
If this option is deselected, the models are imported as surface models. We
recommend that you import models as solids. If this option is selected and
the solid fails to import properly, you are asked if you would like to attempt
to heal the solid to try and fix the import problem.

= Import work planes: - When selected, planar surfaces in solids are
imported. When deselected planar surfaces in solids are ignored.

= Stitch IGES surfaces into solids/sheets: - Select this option to try to
create one or more solids or sheets from an IGES file. If an IGES file contains
more than one solid or sheet, this is the most efficient way to create the
multiple objects from the file.

Importing Files

Use the File > Import menu option to load a CAD model from file.
To import a CAD model from a file:

1 Open a new or existing part file. You must have a part open to import
geometry.

2 If you want to set or change the import options, select File >
Import/Export Options.

3 Select File > Import from the menu. The Import dialog is displayed.

4 Select the file you want to import, and click Open.

& A message asks if you want to review the log file: click Yes to
display the results, or click No to continue. The Import Results
wizard is displayed.

5 Follow the instruction in the wizard to complete the process.

ParaSolids "x_t*x b

AutoCAD (*.dxf™.dwg)

EZ-MILL (*.geq)

IGES (".igs)

Alpha_1 (a1 sclxml)

Acis (*.sat” sab)

Solidworks (".sldprt™.sldasm)

Catia (".mod;* model)

Inventor (*.ipt™*.iam)

Step (".step”.stp)

ProfE (" prt™ prt™".asm;*.asm.”" xpr,” xas)
Catia V5 (" catpart” catproduct)
SolidEdge (".par” psm;*.asm)
UniGraphics (*.prt)

STL (*.stl;*.dmt)

PowerSHAPE (".ddx™.ddz)

Supported types (*.dxf*.dwg;".igs;" x_t" sat™ sldprt™ sldasm;* mod;".ipt™.iam;*.stp;* prt.*.prt** catpart®.par*.asm;*.asm.*" stl)
All (77

&  Please note that some of the file types are extra cost options

& Unless you have specifically ordered the FeatureCAM .step or Stp
file import, you might get an error to say that this option needs to
be licenced.

&  If this is the case then use the Import using exchange where the
.step file import option is free.
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\:Q Wherever possible avoid importing .iges files.

\:C? Please import solid models, where possible. The best option is
Parasolid which has a file extension of x_t or x_b which is a binary
file which is compressed. Another file format is .SLDPRT which is a
SolidWorks file.

Mouse buttons

= Each of the three mouse buttons performs a different dynamic operation in
FeatureCAM.

Left mouse button Picking and selecting.

= This button is used for Selecting Items of the pull down menus, options
within forms, and entities in the graphics area.

Middle mouse button Dynamics.

= In these options, you can set the behaviours to be specific viewing modes
such as Trackball, Rotate, Pan, Zoom, Pan and Zoom, and so on, or
choose the Current Viewing Mode option that allows the middle-mouse
button (along with key combinations) to perform the viewing mode that is
currently setin the toolbar.
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The most commonly used mouse feature is to hold the Centre wheel down
and moving the mouse, this will rotate your part. Hold the shift key down
at the same time and you can Pan anywhere on the screen. Hold the shift
key down and where ever the mouse is it will zoom to that point by using
the Wheel. This is excellent for looking closely at your component.

Zooming in and out: - Hold down the Shift key and mouse button 2.
Move the mouse up and down to zoom in and out.

Pan around the model: -Click once with mouse button 2 to position in the
Centre of the screen. Click and hold to zoom and then move the mouse in
the required direction.

Zoom Box - Hold down mouse buttons 1 and then button 2, drag a box
around the area to zoom. Release both buttons at the same time. Rotate
mode: Hold down the Ctrl key and mouse button 2. Move the mouse up
and down to zoom in and out.

Right mouse button Special Menus & FeatureCAM Options.

When this button is pressed it brings up a local menu relating to whatever
the Mouse Pointer is over, such as a named item in the FeatureCAM Part
View or a physical entity in the graphics area. If nothing specific is selected
the View menu appears.
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Viewing Options

Viewing Options x

General Dynamic  Machine

Viewing Mode on startup: Trackball w
Middle mouse button behavior: Trackball ~
Middle mouse button with Shift: Pan e
Middle mouse button with Ctrl: PowerMILL Pan & Zoom  ~
Middle mouse button with Ctrl+Shift: Baox Zoom ~

[ ]Reverse scroll wheel zoom

Reset setlings to FeatureCAM Reset settings to PowerMILL

K Cancel Apply Help

For those users who are already familiar with other Autodesk ® products

DON’'T PANIC! Just do the following.

View changes the way you interact with the view of the part. Selecting
any of the options from the View menu puts you in view mode.

Dynamic Viewing Options.

Dynamic Viewing Options tab, you have two choices to reset the setti
to:

Reset to FeatureCAM Settings

ngs

This button resets all the options in the dialog to FeatureCAM defaults,

which are:

Dynamic Viewing Choice upon FeatureCAM Start-Up - Pan and Zoom
Middle-mouse button behaviour - Current Viewing Mode
Middle-mouse button with Shift - Pan and Zoom

Middle-mouse button with Ctrl - Rotate

Middle-mouse button with Ctrl+Shift - Zoom

Reset to PowerMILL Settings

This button resets all the options in the dialog to PowerMILL defaults,
which are:

Dynamic Viewing Choice upon FeatureCAM Start-Up - Trackball
Middle-mouse button behaviour - Trackball

Middle-mouse button with Shift - Pan

Middle-mouse button with Ctrl - PowerMILL Pan & Zoom
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= Middle-mouse button with Ctrl+Shift - Box Zoom

= This menu controls the default viewing mode when FeatureCAM first opens.
For example, if you select Trackball, the next time FeatureCAM starts up,
the viewing mode is Trackball.

Viewing Options General

In the General Viewing Options we now have the ability to change the size of
the Snapping point. By default this size is normally 4 pixels. In order to create
larger points, change this to 8 pixels.

Viewing Options et
General Dynamic  Machine

Curve fineness

Shaded Wireframe
Surface fineness | 37 | | 50 |
Show surface boundaries only View animation

Show feature dynamic highlight

Selection radius pixels

Point size pixels

Snapping Point Size |1|:|—| pinels
Metric

Endlish
Dimension text size | 0.25 | in. | 5 | mm

Cancel Apply Help

Q An example of this is shown below
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Viewing Options Machine

= When viewing machine axis, by default the view is shown vertical: If you
have a Horizontal machine or a Mill/Turn machine (Vertical turret lathe) use
this option to change the view.

= Milling — Select the type of milling machine from Vertical and Horizontal,
to improve viewing during machine simulation and tool previews.

= Turning — Select the type of turning machine from Slant bed lathe and
Vertical turret lathe, to improve viewing during machine simulation and
tool previews.

= Swiss turn, main spindle vertical y axis - This setting is used when
using the FeatureCAM Swiss module.

Viewing Options d

General Dynamic Machine
Milling
{®) Vertical
i) Horizontal

Turning
i) slant bed lathe
() vertical lathe
(®) Swiss turn, main spindle vertical Y axis

Main spindle on right

Cancel Apply Help
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Display options

= For the best Display Options for your computer set the NVidia ®
Control Panel options to the following.

NVIDIA Control Panel - O X
File Edit Desktop 3D Settings Help

.\
Qu - Q|

Select a Task... o ~

- Manage 3D Settings

[=)- 3D Settings

..Adjust image settings with preview W Restore Defaults
You can change the global 3D settings and create overides for specific programs. The overides wil be used automatically each
..5et PhysX Configuration time the specified programs are launched.
- Display
~-Change resolution 1 would like to use the following 3D settings:
..Adjust desktop colour settings
..Rotate display
..Views HDCP status Global Settings  Program Settings
..5et Up Digital Audio
..Adjust desktop size and position Global presets:
..5et up multiple displays Dassault Systemes CATIA - compatible ~ | |@3 Restore
- Video
-Adjust video colour settings Preferred graphics processar:
L.Adjust video image settings " date
5 Workstation High-perfarmance NVIDIA processor ~ | Hanage updates...
system topology
L.Set up Mosaic Settings:
Feature Setting 2
Ambient Ocdusion off
Anisotropic filtering off
Antialiasing - FXAA off
Antialiasing - Gamma correction On
Antialiasing - Mode off
Antialiasing - Setting Mone
Antialiasing - Transparency Off
Buffer-flipping mode Auto-select v
Description:

System Information

All of the viewing options are available via Right mouse button.
Click in the Main Graphics Area

Principle views

E Eront Changes to a view of the part from the front with no other
surfaces visible.

. ‘ Changes to a view of the part from the back with no other
surfaces visible.

. ‘ Changes to a view of the part from the left side with no other
surfaces visible.

- ‘ Changes to a view of the part from the Right side with no
other surfaces visible.

. ‘ Changes to a view of the part from the top only. Useful for
drawing geometry, but harder to see the wireframe model of the part.

. ‘ Changes the view to the bottom of the part. No sides of the
part are visible from this perspective.
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\@' Rotate

€0 Trackball

+ Pan and Zoom
=+ Rotate X

L+ Rotate ¥

~} Rotate Z

v-[—r Pan

+—+ Joom

:I:I: Box foom

¥ Center All Ctrl+L
% Center Selected Ctri+E
¥ Center Selected Point

@1 Isometric
B Top

i Bottom
D Front
|:| Back

[ Left

o] Right

- U" Right Click in the graphics area to show this menu.

All the viewing modes are available, plus an option called Mode from
Last Session. This option keeps track of the viewing mode last set
before FeatureCAM was closed, and uses that viewing mode the next
time FeatureCAM starts up. For example, if the option is set to Mode
from Last Session, and you had set the viewing mode to rotate before
you closed FeatureCAM, Rotate is the viewing mode that is set in the
toolbar the next time you open FeatureCAM.

Isometric - changes the view to a three quarter view of the part
showing the top and two sides with the current UCS near the bottom of
the viewing area.

Perspective - If selected, the view is a perspective view. If
deselected, the view is an orthographic view.

As on setup - If selected, the view is relative to the current setup. If
deselected, the view is relative to the world coordinate system.

As on UCS - changes your view to that of the current UCS.
As on world - changes your view to that of the current UCS.

Keyboard shortcuts

You can use the keyboard to navigate around the menus. To do this,
press and hold the Alt key, and then press the letters on your keyboard
that correspond to the letters underlined on the Menu bar and in the
menu options. For example, to rotate your part, press and hold the Alt
key, press V for View menu, press V for Viewing Modes and press R for
Rotate.
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Key sequence

Action

Alt+click-and-drag on any toolbar button

Move button around in toolbar.

Alt+1 (2,3,4) User View 1 (2,3,4)
Alt+Enter Properties

Alt+F1 Centreline simulation.
Alt+F2 Play/pause simulation.
Alt+F3 Single-step simulation.
Alt+L Last view.

Alt+R Refresh

Alt+Shift+Vv Save view.

Ctrl+click a column of any list box that does
sorting

Activates the second level of sorting.

Ctrl+click a viewing mode button

Stay in that viewing mode.

Ctrl+click the 3D Simulation  button.
Release key and click the Play button.

Run 3D simulation in hidden line mode and
do continuous looping.

Ctrl+click Fast Forward to End

Stops the simulation when it encounters the
next rapid (in addition to the next
operation).

Ctrl+click the Machine Simulation

button. Release key and click the Play
button.

Run machine simulation in hidden line mode
and do continuous looping.

Ctrl+A Select all.

Ctrl+C Copy

Ctrl+E Centre selected.

Ctrl+F Find (text in a text window). The cursor
must be in a text window.

Ctrl+H Replace (text in a text window). The cursor
must be in a text window.

Ctri+L Centre all.

Ctrl+N New file

Ctrl+O Open file

Ctrl+P Print

Ctrl+R Opens the New Feature wizard.

Ctrl+S Save file

Ctri+Vv Paste

Ctri+X Cut

Ctrl+Y Redo

Ctrl+2z Undo

Ctrl+click the Pick Curve button

Causes the warp status for that dialog to
toggle.

Ctrl+click the Pick Curve button while a

Key sequence

Toggles between simulation of the selection
feature and the entire setup.

Ctrl+click the Play  button

Run simulation in hidden line mode.

Hold Ctrl while toolpath is being computed

Temporarily turns off Toolpath Computation
Minimization. Toolpaths will be recomputed
for all features even if that feature did not
change.
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Ctrl+Alt+click-and-drag on any toolbar
button

Duplicate and move button around in
toolbar.

Ctrl+Shift+click the 3D Simulation

button. Release keys and click the Play
button.

Continuous loop simulation for 3D
simulation.

Ctrl+Shift+click the Machine Simulation
button. Release keys and click the Play
button.

Continuous loop simulation for machine
simulation.

Ctrl+Shift+A

Shade selected.

Ctrl+Shift+C

Unshade all.

Ctrl+Shift+N

Unshade selected.

Ctrl+Shift+P

Toggles perspective.

Delete

Delete the selected object

Double-click a simulation button

Activate that simulation without clicking the
play button.

Esc

Stop current simulation.

F1

Context-sensitive help.

Middle-click-and-drag in the graphics
window

Performs viewing based on the current
viewing mode.

The mouse wheel-click-and-drag also
performs this function.

Mouse scroll wheel

Zoom

Shift+click an edge when filleting

Selects all edges of the face and adds them
to the list.

Shift+click the NC Code tab

Show ACL instead of NC code.

Shift+click while clipping when Multiple
Region is On

Removes the entire picked region instead of
to the nearest intersection.

Shift+right-click in graphics window

Dynamic viewing using current view mode.

Shift+click the Show button in the SCL
dialog

Brings up a dialog that shows the attributes
of the model selected in SCL dialog.

Commonly used Ctrl Keys

* New Document - Ctrl + N

= New Feature Menu or Ctrl + R
= Isometric View or Ctrl + 1

= Top Viewor Ctrl + 5

= Refresh - Alt + R
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User interface: Keyboard shortcuts

There is a new tab in the Customize Toolbars dialog, Keyboard
Shortcuts:

Customize Toolbars >

Toolbars Commands Misc,  Keyboard Shortouts

Categories: Commands:
File # | |Hide Unselected P Assign
Edit Laﬁers
View Remove
Show,Hide Show All Curves
Simulation Show All Dimensions Rezat Al
Geometry Show All Features
Curves Show All Geametry Document
Surfaces v Show All Points v
Gnlid= Shrw All Snlids
Press new shortout key: Current keys:
None |

Description

Show everything on the selected layers

Concel | [l

o

_g.

Y

_gf.

This tab lets you assign your own shortcut keys to the FeatureCAM
menu commands. To set a new shortcut key:

Select a category from the Categories list.

Select a command from the Commands list.

If the command already has a shortcut, it is listed under Current
keys.

To assign a new key, select the Press new shortcut key field and press
the keys that you want to use as the shortcut.

Press the keys on the keyboard, for example, press and hold down the Alt
key and press the N key; do not type ALT + N.

A warning displays if the shortcut you entered is already assigned to a
command.

Click the Assign button to save the new shortcut.

If you click Assign after receiving a warning that the shortcut is already
assigned to a command, the shortcut is removed from the existing
command and assigned to the new command.
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Remove — Click this button to remove the shortcut assigned to the
selected command.

Reset All — Click this button to reset all shortcuts to the FeatureCAM
defaults.

Blanking model entities

Use the Blank Selected (Ctrl + J) option to temporarily hide all visible
components.

(Ctrl K) Hide Selected components

To re-display all of the components. Right-click in the graphics area and
select Unblank (Ctrl L). The blanked model components are displayed.
Please note this option will only work if you have set this up as explained in
the previous chapter.

Show menu

Show ® functions help control what is displayed. This is useful as you place
and model intricate features in a complex part.

You access the Show functions by selecting View > Show from the menu
or using the Show Menu button on the Advanced toolbar:

% . #. . AQwa

% Show All
2] Show All Geometry

—+ Show All Dimensions

= Show All Curves

&F Show All Surfaces

) Show All Features

& Show All Points

@ Show All Vertical Surfaces
f Show All Solids

F Show Stock

i Show Current UCS

) Show Current Setup

ilni Show Selected
£3 Layers...

P
LI

Show All — Use this menu option to Show everything in the part model.

Show All Geometry — Use this menu option to Show all geometry
(points, lines, arcs, and circles).

Show All Dimensions — Use this menu option to Show all dimension
information added with the Dimensions Tool.

Show All Curves — Use this menu option to Show all Curves.

Show All Surfaces — Use this menu option to Show all surfaces (available
only in FeatureCAM 3D).
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Show All Features — Use this menu option to Show all features.
Show All Solids — Use this menu option to Show all solids

Show All Vertical Surfaces — Use this menu option to Show the vertical
surfaces in the model. This is useful for identifying surfaces that are part of
2.5D features like holes or pockets contained in a surface or solid model.

Show Stock — Use this menu option to Show the stock outline.
Show Current UCS — Use this menu option to Show the current UCS icon.

Show Current Setup — Use this menu option to Show only the features
and drawing elements that are in the current Setup.

Show Selected — Use this menu option to Show only the selected
elements

Hide Menu

Hide %controls what is displayed at any given time. This is useful as you
place and model intricate features in a complex part. Besides the display
factors, you can’t snap, select or build curves from hidden entities. The Hide
functions are not exclusive. You can click different buttons sequentially,
hiding different entities until only the ones you want are still in view.

You access the Hide functions by selecting View > Hide from the menu or
using the Hide Menu button on the Advanced toolbar:

K. Xaua GO

< Hide Al

Of Hide All Geometry
&4 Hide All Dirmensions
=& Hide All Curves

& Hide All Surfaces
% Hide All Features
& Hide All Paoints

g Hide All Monvertical Surfaces
i Hide All Solids

¥ Hide Stock

% Hide Current UCS
4% Hide Current Setup

Hide All — Use this menu option to hide all geometry, curves, Features. The
stock and axis icon remain visible. A common procedure is to Hide All, then
Show only one type of entity, for example features.

Hide All Geometry — Use this menu option to hide all geometry. Other
entities remain visible.

Hide All Dimensions — Use this menu option to hide all dimension
information added with the FeatureCAM Dimension tools.

Hide All Curves — Use this menu option to hide all curves. Other entities
remain visible.
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Hide All Surfaces — Use this menu option to hide all surfaces in the part
model. Only available in the 3D version.

Hide All Features — Use this menu option to hide all features.
Hide All Points — Use this menu option to hide all points.

Hide All Non-Vertical Surfaces — Use this menu option to hide all surfaces
that are not vertical relative to the current setup. This is helpful if you want
to isolate the surfaces that are part of 2.5D features in a surface or solid
model.

Hide All Solids — Use this menu option to hide all of the solid models.

Hide Stock — Use this menu option to hide the stock outline. All other
entities remain visible.

Hide Current UCS — Use this menu option to hide the current user
coordinate system.

Hide Current Setup — Use this menu option to hide the axis of the
current Setup. All other entities remain visible.

Hide Selected — Use this menu option to hide all selected entities. Non
selected entities are still visible.

Hide Unselected — Use this menu option to hide all entities other than
the selected ones.

Highlighting objects from Part View

You can now highlight objects in the graphics window by moving the cursor over
the object's name in the Part View. This enables you to find features quickly
and improves the work-flow in complex documents.

For example, move the cursor over an object in the Part View:

' Autodesk FeatureCAM Ultimate 2017 (Miling) - [Lang Vice + Partfm]

I file Edit ¥iew Construct Menufacturing Opticns Window Help

UPH S . @ . #00XN.2 BRe .- #¥. Xauw BOo@gbd -

EE@S“EEIPMME,,‘.'

B Part View

= Gobal Sefings
T Tool Manager
F Spindes and Toul Hoders.
Y Fesds Speeds Tables.

axoaroo

4 2 @NCo0O+N—~ e éiéé\\‘mij I

X Milimeter Layer UCS Setupl Setupl Fanuc Robodillene 4 Avis Verficslmd Training Crib Metric 4 cores
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Setting file location options

—O It is a good idea to set the file location for where you will save your
files. Please select Options/File Options/Existing Files.

File Options et

Mew Files ExistngFiles  Datzbase Browser
Choose the tools and F/S information that will be used when a V9 or
above part document is opened

Tools
i) Use the tool arib saved with the part document
(®) Use FeatureCAM's tool crib

Feed [ Speed

() Use the F/S tables saved with the part document
(®) Use the F/S tables from FeatureCAM's F/S database

[ ] Ask me when a file is opened that contains saved information

File Location:

Data'\FeatureCAM Course Data 2016 v| Browse...

Cancel Apply Help
1 Select Browse. Then select the following location.
C:\Training_Data\FeatureCAM Course Data 2017.

2 Select Apply and Ok to close the form. When we save or import files
FeatureCAM will take us to this location.

3 Please save all files in Coursework.
4  Tool Crib = BasicMetric or Training_Crib_Metric

5 Post processor used = Fanuc_Robodrill.cnc
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Stock dimensions

—
1 Open FeatureCAM by double clicking the FeatureCAM shortcut (el

2 Select New File. Milling Setup. Select Finish.

Mew Part Document Wizard et

What kind of part file would you like to make?

a Turn/Mill
u Vertical MillTurn

I Milling Setup
¢ Wire EDM Setup
” Multiple Fixture

m Tombstone Fixture

|
a a Simulation Machine Desian

a Swiss Turning

Unit of Measure: () Inch (®) Millimeter

| < Back |I Finish I | Cancel | | Help

Dimensions

What shape is the stock?

(®) Blodk
() Round
() M-sided

Enter the dimensions of the stodk:

o
st
Thickness (C)

< Back I Mext = Il |§" Einish |,| | Cancel | | Help

Autodesk FeatureCAM 2017
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3 Enter the dimensions of the stock. Stock Size = 100mm x 100mm x 26mm
thick into the dimensions menu. Select Finish and the following menu will
appear. Enter 1mm for Z to allow material above the datum. Select Finish.

Stock Properties - stock]

L stock 1
=l Settings
i|4#| Dimensions

|| Dimensions G Indexing

(®) Block ALUMINUM
() Round Hardness (Br): 111
() M-sided Kc: 0,82 kNfmm~2
(O Uszer-defined
Stodk Curve... Material...
s (9
Lengtr )
Thickness (C)

+_l:|x|n.non| vloooo | z[1 |

Cancel Apply

Help

i

=

Notice the 1mm in the Z Menu. This adds 1mm above the Z Datum for
machining off later when creating a Face Feature.
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Stock Types available (Information Only)

Block

Round

N-sided

Autodesk FeatureCAM 2017

© Copyright 2016 Autodesk, Inc. All rights reserved 1.59



{\ AUTODESK.

Introduction to 2.5D Machining

User-defined

= Inside a FeatureCAM milling document there are several different Stock
types. The stock can be defined as a block material, a round material or
N-sided and user defined material. We have already gone through this
procedure with our second exercise.dxf file and resized the material around

the part.

= Selecting the Round Radio button you have an option to create Round

Stock as shown below.

= Please note: - You can define this stock as a tube by typing in a value for

the ID as well as the OD.

Dimensions

What shape is the stock?

(") Block axis: (X
(®) Round Oy
(") M-sided w3z

Enter the dimensions of the stodk:

Length (4)
oD (8)
D )

< Back Next> | % Einish [, |

Cancel | | Help

This option is ideal for work held in a 3 or 4 jaw chuck on a 3 or 4 Axis

vertical machining Centre.
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N-Sided

&  Select the N-Sided Radio button. When this button is pressed the stock
can be defined along a specific axis with a multiple number of sides. The
dimensions shown are just an example only.

Dimensions

What shape is the stock?

() Blodk Axis: (X% ¥ X
() Round Oy
(®) N-sided ®z
Enter the dimensions of the stock: 4
-
oD @)
Sides
_________7
< Back Next> | % Enish|, | Cancl | | Hep

User Defined — Stock Solid

Stock Properties - stockl X
@ stock! || Dimensions & Indexing
[=)-- Seftings
|| Dimensions
@ Indexing Oslack ALUMINUM
ORound Hardness (Br): 111
(O N-sided Ke 0.82 kNjmm~2
(®) User-defined
T
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Stock Curve

Stock Properties - stockl

@ stockl [#] Dimensions &' Indexing
[ Settings
|| Dimensions
@ Indedng (®Elock ALUMINUM
(C)round Hardness (Br): 111
(OIN-sided Kc: 0.82 kN fmm»2
(O User-defined

// Stock Curve.., Resize. . Material...

Width (4)
w0 @]
Thickress (C)

M x[0000 | v o000 | z[o000 |

[o/4 Cancel Apply

Help
Stock — Material
Stock - Matenial
What type of material is the stock?
Material: | PO -
Spedfic cutting force: 0.a2 Is:l"wl,."mm2
Hardness: 111
Hardness Units New Material
(®) Brinell s HatEna
() Rodkwel B F/s Tables...
() Rodwell C
() Tensile Strength {ksi)

1.62
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4 From the Stock wizard you can select the Material, Specific Cutting Forces,
Hardness and Hardness Units. You can also access the existing Feed and
Speed tables for the material or create a new Material.

Stock - Material

What type of material is the stock?

Material: ALUMINUM| ~

"~ 2
Specific cutting ford ALUMINUM-CAST < 1051 kM frim
ALUMIMUM-CAST >=1051

Hardness: BRASS

Hardness Units EEEEIZEI;E

: New Material
(®) Brinell CAST_STEEL
() Rockwell B COPPER F/S Tables...

DEP_URAMNIUM

O Rodowell C  \DUCTILE. CAST

() Tensile Strengt| DUCTILE_IR.OM
FREE_CUTTING_BRASS
GRAPHITE
GREY_CAST_IROM
HARD_STEEL
HEAT_RES_CO
HEAT_RES_FE
HEAT_RES_MI
LEAD_ALLOY
MAGMESIUM
MAMGANESE

MODULAR _IRCM
PLASTIC
STAIMNLESS-15-5_PH I
STAINLESS-16-6_PH [
STAINLESS-17-14_CU_MO e
STAINLESS-17-4_PH

STAINLESS-17-7_PH

STAINLESS-201

STAINLESS-202 o

Cancel Help

¢  Onthis page of the Stock wizard you can select the Material, Specific
Cutting Forces, Hardness and Hardness Units. You can also access
the existing Feed and Speed tables for the material or create a new
Material

&  As shown by selecting Next the multi-axis positioning options will
appeatr.

Multi-axis positioning

Do you want to use mult-axis positioning to machine this part?
(@) Mo
() 4th Axis Positioning
Index around the STOCK X Axis
Index around the STOCK Y Axis
Index around the STOCK Z Axis

() 5th Axis Positioning

< Back Iﬁ“ Finish | _ Cancel Help
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& In the next example we will only be using 3 axis. Select No to Multi-
axis positioning to machine this part.

First class exercise (From Dimensions)

100.00

|
!

75.00

|
1

?12.00

50.00 -\

100.00

12.00' - 50.00 75.00

R6.00 Typ

v
! a !
12.00?

Additional information

= Product Thickness 25mm
= Pocket depth 12mm
= Chamfer for Hole and Pocket features 0.5mm to 1mm

O There are four different ways to activate the New Feature menu.

= Select Features @ from the Steps menu.
= Select Ctrl + R New Feature.

= Select Construct>New Feature.

= Select New Feature from the Advanced Toolbar.

Advanced [ x|
% K% . |[Kya @o\@tua
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5 The following menu will appear. Select Hole and then Next.

Mew Feature

What kind of feature would you like to make?

From Dimensions From Curve
(@) Hole () Boss
() Rectangular Pocket () Chamfer
(_Jslat () Groove
() Step Bore () Pocket
() Thread Milling () Round
(_JFace () side
From Feature
l::l Group
l::l User
D Pattern
() Toolpath

From Surface
() Surface Milling

[Jmake a pattern from this feature
[]Extract with FeatureRECOGNITION

Create new setup...

o .

< Back Cancel Help

&  Enter the following information Chamfer 0.5mm Depth 25mm,
Diameter 12mm. Select Next.

Mew Feature - Dimensions

What type of hole would you like to make?

Enter the dimensions of the Hole:

Plain Hole r

Chamfer

Depth
[] Through
Diameter
Preview
< Back =4 Finish | ., Cancel Help

6 We now need to position the hole at X7Z5mm and Y75mm, then Select
Finish and then OK to close the form.
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Mew Feature - Location

Where do you want the Hole to be located?

() xYZ
) Polar
Z

N v

[ L
=
7
Position
+_!:|x|?5 |y|7zs | z[oo |
< Back Mext = &1' Einish |, Cancel Help

& Hole positioned in stock.
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Hole Feature Properties - helel

L ooe]
- Settings
- |+ Dimensions

1% Location
o g Strategy
[ Misc

EI Qpemtions

Type: |Plain Hole

|#+| Dimensions 1% Location 57 Strateay [# Misc

Chamfer

——
7 =

Depth

25,000

/ L 3
[Jthrough
Cancel Apply Preview

Help

7 Select Ctrl + R or any of the 3 other ways to activate the New Feature Menu
and Select Rectangular Pocket from Dimensions, then select Next.

Mew Feature

What kind of feature would you like to make?
From Dimensions
) Hole
i'®) Rectangular Pocket
i slot
l:::l Step Bore
() Thread Milling
l:::l Face

~

From Curwve

l:::l Boss

i) Chamfer
l:::l Groowve
() Pocket
) Round

() side

From Feature

l:::l Group
) User

l:::l Pattern
i) Toolpath

Fram Surface
i) surface Milling

[ IMake a pattern from this feature
Extract with FeatureRECOGMITION

Create new setup...

= Back

5 o

Cancel

Help
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8 Enter Length 50mm, Width 50mm, corner radius 6mm, Chamfer 1mm,
Depth 12mm, select Next. Enter X12mm Y12mm for location.

Mew Feature - Dimensions
Enter the dimensions of the Rectangular Pocket:
Length 50.0
¥
P
Width £ %
a0 L, ﬁ[ + Corner Radius
i
Chamfer I
0.5 ?l - 7T DEFI'H'I
e gz
Draft Angle o 7 Bothom Radius
0.0 | 0.0
Angle:
< Back Mext = %4 Einish |, Cancel Help
Mew Feature - Location
Where do you want the Pocket to be located?
(® xyZ
() Polar
z
i Y
-
T A x
T
Position
o
i:|x|1z |v{1d | z|oo |
Prewview
< Back ,ﬁ" Finish | .. Cancel Help
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=Q Rectangular Pocket Properties

Rectangular Pocket Properties - rect_pockl

B rect_pockl

(- Seftings

[ [+ Dimensions
----- L‘; Location

- Gm Strateqy
..... E Misc

|+ Dimensions u Location 55 Strategy @ Misc

Width
50

Ca

Chamfer

Length | 50,000

¥

F

Corner Radius

Depth

F

i

- 12
Draft Angl e :
rart Angle 7 7 Bottom Radius
'
:
QK Cancel Apply Preview Help
= Rectangle from dimension in Position.
7 Y
\l\\\\__ J
‘; r\\‘r-._
—.— X
:C? We have excess material on the top face. We need to create a
Facing Operation.
Autodesk FeatureCAM 2017
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9 Select Ctrl+R New Feature or from Steps select

,"T"" 7. Features

10 Select Face. Remember to save the file as Mill Exercisel.fm

Mew Feature

What kind of feature would you like to make?
From Dimensions
(I Hole
() Rectangular Pocket
() slot
D Step Bore
() Thread Milling
@ Face

From Curve

D Boss

() Chamfer
D Groove
() Pocket
() Round

() side
From Feature
D Group

O User

D Pattern
() Toolpath

From Surface
() surface Miling

[ 1Make a pattern from this feature
[]Extract with FeatureRECOGMNITION

Create new setup...

< Back

5 tren

Cancel Help

11 Select Finish. FeatureCAM will automatically select an appropriate Facemill
and machine the top face to Zero. And re-order the Operations list, so that the
Face operation jumps to the beginning of the operation list, because Face has

a higher Base Priority.

Face Properties - facel

- Settings
+=+| Dimensions
T_*; Location
g7 Strateqgy
i Misc
=) Operations

“-TE finish

[++| Dimensions 1% Location % Strateqy [ Misc

Boundaries...

Check surfaces...

Thickness

| 1.000

Cancel

a [0 |

Apply Preview Help
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= Part View |
[= Global Settings
TL Tool Manager...
E Spindles and Tool Holders...
= Feeds Speeds Tables..
= Par Library...
L PostProcess..
Machining Configurations...
FMm2 x|
'ﬂ' Machining Attnibutes...
@ stockl
it Setupl
M@ facel
M@ holel
¥ rect_pockl
& Stock Models
" Curves
fH Surfaces
£ Solids
=F= Layers
M55 Stock models
M5 Reference Axis
M UCS Axis
[ZE STOCK Axis
ME Setup Axs
M5 Stock
H%F Layer1

—O That is it the job is finished; FeatureCAM has automatically created
the operations.

Q Select 3D Simulation and then press Play @ on the Simulation
Toolbar.

&  Examine the diagram below of the Simulation Toolbar; Read the
purpose of each button

: @Eer@® WL = _

@ Eject: Erases the Simulation from the Graphics window.

@ Show Centreline: A line drawn at the Centre of the tip of the tool is
displayed.

@ 2D Simulation: A two-dimensional Simulation showing the regions cut
by each operation is displayed. The view is changed to the top view
automatically.

@ 3D Simulation: A 3D solid Simulation is displayed where the tool is
animated through all of its moves.

Autodesk FeatureCAM 2017
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@ 3D Rapid Cut: In this mode a 3D Simulation is performed but the tool is
not animated. Only the final result is displayed. For most parts, the
simulation takes only a few seconds to complete.

= This type of Simulation is only available in FeatureMILL3D.

@ Machine Simulation: A 3D solid Simulation is displayed where the tool
is animated through all of its moves along with the machine tool

@ Stop: Cancels a Simulation.

@ Play: Starts the selected Simulation (Centreline, 2D, 3D or Rapid Cut), or
restarts a paused Simulation.

@ Fast Forward to end: Skips to the end of the animation

@ Single step: Moves the Simulation ahead one tool move. The keyboard
accelerator for this button is ALT+F3 or ALT+Right Arrow

@ Play to Next Operation: continues to simulate until the next operation.
This button is actually a fly-out menu. By clicking on the triangle to the
right of the button the following additional options are revealed.

»3 Play to Mext Operation

Ml Play to Mext Rapid

il Play to Mext Tool Change
#Z Play to Mext ZLevel

Next Rapid simulates until the next rapid tool move.
Next Tool Change simulates until the next tool change.

Next ZLevel will simulate the next Z of a Z level toolpath. For other
toolpaths it will play the entire next operation

@ Clear Toolpath: Erases any Centreline toolpaths on the screen.
@ Region of interest limits the portion of the part that is simulated.

@ Show tool load indicates whether or not to display a graph of the tool
load when the next 3D Simulation is performed.

a |1=L,t'-@r M wmoeomowoe >

OROMOMO RO MC N

@ Sim Speed: To adjust the speed of a Centreline, 2D or 3D Simulation,
use the Slider on the right-hand side of the controls.
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&  Slide to the right to speed up, and move to the left to slow down the
Simulation. The Slider on the Simulation Toolbar also affects the
display for Rapid Cut Simulation. If the Slider is all the way to the
right, only the final Simulation result is displayed. Position the slider
bar further to the left to see slower Rapid results.

O You should have a result similar to that shown on the next page.

O A Centreline display of the toolpath is shown above where the lines
displayed represent the centre of the bottom of the tools movement.

Green lines represent rapid movement where blue lines show feed
moves.

.
O Press the Eject button to close the simulation.

O The image shown is an isometric View of the Toolpath
Simulation with different colours representing each operation.

il >
Select the 3D Simulation button and press Play
image shown on the previous page.

to show the

O Code can only be output after the Simulation has finished. If the
simulation fails. NC code will not be output.
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\:Q Tip: The image shown on the previous page shows Tool Colours
switched on. Colours can be configured to suit your own preferences
for all movements. Select Options>Simulation>Simulation

Options.

Options Window Help

# Viewing...
(:';‘ Surface Shading...

_* | Simulaticn...

Coloring

ﬁ Chaining...
Feature Recognition...
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Simulation Options >
Centerline Part Compare Wire
General 20/3D Shaded Round Stodk

General ‘-/

Toaol Colors

Show Holder

[ ]show Spindle

Simulation Speed: min | max
Status

Feed Cperation

Speed Toal

Time Position

Cancel Apply Help

Autodesk FeatureCAM 2017
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—O Tool colours switched off

Simulation Options

Centerline
zeneral

General

Show Holder
[ ]show Spindle

Simulation Speed:

otatus
Feed

Speed
Time

Ok

[ ]Tool Colors | sl———

>
Part Compare Wire
2030 Shaded Found Stock
Tir | Max

Operation

Tool

Position
Cancel Apply Help

—O In Options>Simulation>2D/3D Shaded from the top menu,
Select Pause on Gouge, this will not only show the holder for the
milling tool, but reveal any tool striking the stock in rapid traverse,
or if the holder touches any part of the stock. These gouges will show
as pink in colour, the simulation will stop, and a pop up menu will
appear telling you of a possible gouge.
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Simulation Options x
Centerline Part Compare Wire

General 2D/3D Shaded Round Stock
Resolution: Power graph: samples,/min.
Pause on limits
Pause on gouge [ Translucent toal
Show pause on gouge dialog [ | Translucent part

Only Play Sim Once Metallic
Tool cutting tolerance 0.051 mm
Tool visual tolerance 0.051 mim
Linearization tolerance 0,300 mm
Rotate view when indexing
[ ] 5ave result files during RapidCut
Save result files during 30 Sim

Save Holes Reset
View Independeant Show edges
Shadow quality:
'
Maone PoorFast sim Good/Slower speed
speed
Cancel Apply Help

B

In the Manufacturing results window on the right hand side of the

screen click the Operation List tab.

E Operation List
s | -} (@ Automatic Ordering -
U (") Manual Ordering EOE M G QO
_II'_ F Operation Feature Tool Feed Speed Depth
s =42 finish facel facemillM32.. 57150 MMPM 10000 RPM 1.000 mm
= spotdrill holel center_M16.. 3638 MMPM 15258 RPM 11.736 mm
— drill halel TO_M1200:0 3638 MMPM 2021 RPM 28.605 mm
rough pass 1 rect_pockl endmillMO8...  946.0 MMPM 5912 RPM 12.000 mm
finish rect_pockl endmillM03...  8732MMPM 9096 RPM 12.000 mm
chamfer rect_pockl chamferM0s...  582.1 MMPM 7914 RPM 12.000 mm
Results

B

Autodesk FeatureCAM 2017
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E Manufacturing Details
3 () Operation List
L | (® Tool List
; MAMNUIFACTURING TOOL DETAIL SHEET
[
| Part FkN
Setup: Setupl 1 af 1)
Date:  Tuesday, January 19, 2016 13:33:10
Crib: BT40-Training-Crib-tetric
SUMMany
Slot1: facemilFiZmm Dia D 32.000 mm H 30.000 mm
Slot2: center_M1600-0630 D E.300 mm L 6.300 mm
Slot3d: @12.00mm drill C12.000mm  LGE0.000 mm
Slotd: Endmill T4mm dia 2 Flute D 14.000 mm L 30.000 ram F2 T 0.000 rmm
Sloth: Endmill 8mm dia 2 Flute D 8.000 mm L 35.000 ram F2 T 0.000 rmm
Sloth:  Bmm Chamfering Tool D 0.100 mm L 75.000 ram A45.0 deg.
12 Click on the NC code tab.
13 Post Selected is Fanuc_Robodrill.cnc set to Metric. Tool change position
X0, YO, 2100.
14 Tool Crib is Training_Crib_Maetric.
15 NC code is generated so it may be output and read on the machine tool. The
NC Code shown has been generated for the Face operation and Hole Feature
only.
=9 This is an example of the first two tools showing the code that has
been generated using the Fanuc_Robodrill.cnc Post Processor.
%
00001
( FINISH FACE1)
N25 GO G40 G49 G80 G90
N30 T1 M6
N35 G54 X117.0 Y9.8
N40 M03 S10000
N45 G43 H1 Z26.0 M8
N50 z4.0
N55 G1 z0. F5000.0
N60 X-17.0
N65 Y35.6
N70 X117.0
N75Y61.4
N80 X-17.0
N85 Y87.2
N90 X117.0
Autodesk FeatureCAM 2017
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N95 GO Z26.0

N100 M5

N105 M9

N110 G91 G28 Z0.

N115 G90 G49

( HOLE1)

N125 GO G40 G49 G80 G90
N130 T2 M6

N135 G54 X75.0 Y75.0
N140 M03 S1843

N145 G43 H2 Z26.0 M8
N150 G98 G81 R3.0 Z-12.236 F363.66
N155 G80

N170 M5

N175 M9

N170 G91 G28 Z0.

N175 G90 G49

( HOLE1)

N185 GO G40 G49 G80 G90
N190 T3 M6

N195 G54 X75.0 Y75.0
N200 M03 S2021

N205 G43 H3 Z226.0 M8
N210 G98 G83 R3.0 Z-28.605 Q3.0 F363.78
N215 G80

N220 M5

N225 M9

N230 G91 G28 Z0.

N235 G90 G49

N240 M30

%
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16 Select File from the main menu and select Save NC. Click the radio button
Save to other Directory and choose a directory that you're Instructor has
chosen to save your files to. Select the following options.

Sawve MC

MNC Qutput Directory
O Save to current directory:
C:YProgram Files'\Delcam\FeatureCAM\Program

(®) Save to other directory:

| C:\Training_Data\FeatureCAM Course Data ~ | | Browse. ..

MNC Program Mame

(®) Use the base file name for all NC programs. Setups will be named
-2, -3, etc.

File Name: | FM1.DAT

[ ]save NC program using short file name

() Use the setup Part Name for each NC program file

Selection

(@) Al Setups
() Current Setup

|:| Operations List

[ ] Tool Data

[]F/s Data

[ ]Tool List of All Setups

[ ] Tool List of Each Setup
[ ]machining Configuration
MC Program

Create subfolder
Overwrite existing files

Corcel b

x

FeatureCAM

Output written to:

! Ch\Training_Data\FeatureCAM Course Data 2016\ Course

World FMTYWFMT.DAT

oK
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: G" Now that the NC code is saved it can be downloaded to the
machine and the part with the simple pocket and hole can be
machined.

Tool Mapping

You can open the Tool Mapping dialog in one of these ways:

= Select Manufacturing > Tool Mapping from the menu.

= Click NC Code \}\ in the Steps panel, then click Re-map the tools to new
tool slots in the NC Code dialog.

Tocl Mapping
Use this dialog to map tools from your part to tool slots in your machine.
+ Mame Diam... Length ID Sub slot  Crib Time Dist Holes
1 +-- facemil-32mm Dia 1 1 1 1 min 605 mm
2 4] center_M1&00-0630 2 2 2 1
3 £ @12 00mm drill 3 3 3 1
4 +-- Endmil 14mm dia 2 Flute 4 4 4 1 min 458 mm
5 +-- Endmill 8mm dia 2 Flute 5 5 5 1 min 497 mm
=] +-- 6mm Chamfering Tool ] ] ] 1 min 186 mm
Slots for facemil-32mm Dia Show all tools saved in crib
Tool number Set
i i ] Shaw tools slots
Diameter offset register 1 Sarme Save in Crib ow empty tools slo
Eenglislatss ey ! Clear in Crib Tool block for facemill-32mm Dia
Select the tool block and sub slot for this
Tool life for facemill-32mm Dia Select Block...
Enable/disable tool change to new tool after specified Tool Life
time, number of operations, etc Set Al
Reset all
OK Cancel Help

= If the order of the tools is changed you will have to re-run the simulation
and re-output the code to the same folder.

= The Tool Mapping dialog is where you change the tool slot assigned to
the selected tool. You can change the Cutter comp. offset register for
any tool here too.

= The dialog has a table at the top. Each row of the table represents a tool.
Select a tool to edit its values in the fields below the table.

= Double-click on a tool name, or click the + to the left of the tool name to
see the list of operations that use that tool.

= (Click the Add tool slots button at the top left of the table to open
the Number of tool slots dialog. It enables you to increase the number of
tool slots listed; you cannot reduce this humber.

Autodesk FeatureCAM 2017
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From Curve second exercise (Class exercise)

c
1 Open FeatureCAM by double clicking the FeatureCAM shortcut icon. [#*

2 Select New file then Next. Then select Milling Setup then select Millimetres.
Select Finish. You will be presented with a Dimensions menu just select Cancel
for now and Hide the Stock on the screen. Select the boundary of the Stock
then Right click and select Hide Stock. The stock will then disappear from
view.

3 Go to File and select Import and at the bottom of the form select files of
type as .dxf (*.dxf).

E U’ You will find the file in. C: /Training_Data/FeatureCAM Course
Data 2017 /Milling Files to import.

File name: Second Exercise. dxf -

Files of type: Supported types (*.dxf".dwg;".igs.” x_t".sat™sldprt, +

4 Select Second Exercise.dxf Select Open.

AutoCAD Import Method X

Haow dao you want to impart your AutoCAD file?

(") Through the external Exchange program. This gives you the existing behavior.

(®) Natively within FeatureCAM using Autodesk's RealDWG library. This is new and will behave
differently than using Exchange. 3DS0LID entities will be imported as solids.

[]Don't show this again Cancel

- @ Use the default option for file import. This uses the native
Autodesk’s RealDWG file import.

5 You will be presented with a form which shows Import Results.

6 This will default to: - Use the Wizard to establish the initial setup
location and Stock size.

Autodesk FeatureCAM 2017
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Import Results

File name: C:\Training_Data...\Second Exerdse.dxf

(®) Use the wizard to establish the initial setup location and stock size
O Accept the imported data 'as is' and exit the wizard

(choose this option if you are importing a vise, for example, or
if you want your part to be imported in exactly the same place
as it was in the design software)

Launch AFR after finish

< Back ‘5'- Finish Cancel Help

7 Select Next twice.
—O The part is already aligned in the Z axis.

—O To reduce the amount of material needed to machine this part we
need to orientate the part so the right hand long edge is aligned to
the X axis.

8 Select the Pick two points to define X direction icon. Then select the edge
in two points as shown on the next page.

What is the setup's X direction? /
| +k Pick two points to define X direction

ﬂ Rotate X direction 90 degrees around Z axis

< Back Mext = ‘5'- Finish Cancel Help

Autodesk FeatureCAM 2017
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Pick Initial Setup X Orientation

What is the setup's X direction?
+k Pick two points to define X direction

ﬂ Rotate ¥ direction 90 degrees around Z axis

Mext = ‘5'- Einish Cancel Help

—O Notice the X axis is aligned parallel to the right hand edge.
9 Select Next. Use Stock type = Block. Select Next.

—O You will be presented with a form that shows Stock Dimensions
where we have two options.

Q Option 1 - Enter specific stock dimensions or Option 2 -
Compute stock size from the size of the part. Other stock

options are available but we will discuss this later on. Enter the
following values.

Stock Dimensions

e — hi—
(®) Enter spedific stock dimensions
() Compute stock size from the size of the part

c Thickness

Width E Length
Imported  Stock Offset
Data  Dimensions imported data Center
Length: ;05470 [ 316 mm. X offset -
Width: 305.470 316 mm. Y offset 5.265 mm.
Thickness: 0.000 mm. Z offset l:l mm.
T
< Back Mext = @'- Finish Cancel Help v

—O Fill in the dimensions shown above. Do not click Next or Finish?
10 Please select Compute Stock from the size of the part.

Autodesk FeatureCAM 2017
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Metric example Option 2 - Compute stock size from the size of the
part Metric By entering known values for example 5mm into the extra
stock size fields the Stock dimensions Wizard will automatically Centre the
part. Remember to add a value in the Thickness field. The thickness will
start at 33mm with 1mm extra stock size. The finished thickness of the
part will finish at 32mm after facing off the 1mm.

Steck Dimensions

() Enter spedific stock dimensions
(®) Compute stock size from the size of the part

= Thickness

Imported Extra stock Stock size T
Data size
Length: 305.470 -X | 5.000 mm. =315.470
% | 5000 | mm
Width: 305,470 ¥ mm. = 315.470
+ mm.
Thickness: 0.000 Z |32 mm. = 33.000

+Z | 1.000 mm.

Preview Py 7 .

< Back Mext = @ Finish Cancel Help

11 Select Next.

Sectional View

T
32mm 27mm

Setups

By selecting Next you will be given an option to Pick Initial Setup XYZ
Location. Select LL Lower Left, in X enter 5in Y enter 5 and Z enter -1.
This will move the datum by these values; we will then have Stock to
machine off when we run a facing operation.

Autodesk FeatureCAM 2017
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Pick Initial Setup XYZ Location

What is the location of the setup?

& h e
{Top View)
G

ll Pick location
3' Center of revolved surface

x [s000 | v [s000 |z[a

The XYZ locations are relative to the Lower Left corner of the stock.

Preview

< Back MNext = ?- Einish Cancel Help

12 Select Finish which will close the Wizard.

5/

With Guidance from your instructor we will now create Curves from
the geometry and then Face the top of the block.

%)

Select TOP view or CtH+5. Select Ctri+Q to Centre the part on the
screen.

Closed Curve
E Pick Pieces
Unpick Pieces

13 Select Closed Curve from the Geometry Menu

Autodesk FeatureCAM 2017
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14 Single click the Geometry and select Create, FeatureCAM will create a
closed curve around the profile selected. Do this for all profiles. Leave the
holes these will be selected from the Edit menu using Select Circles.

15 Please select Hide all Geometry from the View Menu as shown.

! /)( ]
4

)
£

¢  Sectional view of part

Autodesk FeatureCAM 2017
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27mm

16 Select Ctrl + R or select Steps and Features. The New Feature dialog will

appear.

17 Select Face.

Mew Feature

What kind of feature would you like to make?
From Dimensions
) Hale
() Rectangular Pocket
(Jslot
l:::l 5Step Bare
() Thread Miling

(®) Face

From Curve

() Boss
() Chamfer

() Groove
() Pocket
) Round

() side

From Feature

O Group
() Uzer

(_J Pattern
() Toolpath

From Surface
() surface Miling

[ ]Make a pattern from this feature
[ ]Extract with FeatureRECOGNITION

Create new setup...

< Back

.

Cancel Help

18 Select Finish and OK to close the menu.

=C? We are now going to use the outer curve to limit the face machining
that will now just machine to the outer boundary.

19 Double click Face in PartView.

20 From the Dimensions Tab Select Boundaries.

21 Select Use a Curve as a stock boundary. Use the Cursor Icon il to select

the curve.

22 Select OK and Apply. From the Strategy tab select Connect Step overs

with Arc.

23 Run a Centreline Simulation to see the changes.

Autodesk FeatureCAM 2017
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24 Select Ctrl + R. The New Feature dialog will appear.

25 Select Pocket from Curve.

Mew Feature

What kind of feature would you like to make?

From Dimensions From Curve
(i Hole () Boss
{_JRectangular Pocket () Chamfer
(_Jslot () Groove
() Step Bore (®) Pocket
() Thread Miling () Round
(I Face () side
From Feature
O Group
() User
O Pattern
() Toolpath

From Surface
() surface Miling

[ Make a pattern from this feature
[ ]Extract with FeatureRECOGMITION

Create new setup...

< Back @ Finish |, Cancel Help

26 Select Next.

27 Using the Pick Curve or Geometry icon il select the 4 larger pockets.

Autodesk FeatureCAM 2017
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Mew Feature - Curves

This feature reguires one or more curves to define the area to be machined. If you have already
created curves for your feature, select them here.,

ﬂ curvel
E curvel

curve3

E curves

Curve chaining...

If you have not yet created curves, you need to do so before creating your feature.

< Back ﬁ“ FEinish |, Cancel Help

NU

28 Select Next.
29 In this instance the Offset from Curve Z Location is zero.

30 Select Next. You will now see the Dimensions tab. Enter the following
values.

Mew Feature - Dimensions

Enter the dimensions of the Pocket:

Draft Angle Chamfer
oo | [os |

| Depth

T
% Bottom Radius
/ 7

[

N
|

Preview

< Back Mext = ,ﬁq Einish | . Cancel Help

31 Select Finish.

Autodesk FeatureCAM 2017
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32 Under the Pocket Properties tab select Rough and you will see Mult.
Rough diameter(s) enter 20, 12 select Set and Apply.

33 This will then rough out using a 20mm tool and then semi finish the corners
with the 12mm cutter. Set the Finish diameter to 8mm.

Create another Pocket from curve operation the same as before for the
four smaller pockets. The only difference is you will have to set Offset
from Curve Z Location to -27 and the Feature thickness to 5.1

34 Under the Pocket Properties tab select Rough and you will see Mult.
Rough diameter(s) enter 20, 12 select Set and Apply. Set the Finish
diameter to 8mm.

MNew Feature - Dimensions

Enter the dimensions of the Pocket:

Nﬁ
j
Ll
%&ﬁ
G§EU
S

P
J/ <ot | vots |l [ | [ b |
,///O
9
U/ / / // \
YAy isy

Autodesk FeatureCAM 2017
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@ Press ESC to cancel the simulation.
35 Select View from the main menu. Then select Show all Geometry.
36 Select Edit from the main menu. Then select, Select Circles.

M Click on the blue Hyperlink Radius.

37 Then select one of the 6mm diameter smaller circles. Then select OK.

Qf? All of the smaller 6mm diameter circles will highlight.
38 Select Ctrl+R New Feature.

Mew Feature

What kind of feature would you like to make?

From Dimensions From Curve
{®) Hole { ) Boss
() Rectangular Pocket () Chamfer
() slot () Groove
(") Step Bore () Pocket
(") Thread Milling ) Round
i) Face i) side
From Feature
() Group
() User
() Pattern
() Toolpath

From Surface
() surface Miling

Make a pattern from this feature
[ ]Extract with FeatureRECOGNITION

Create new setup...

< Back Next> | ¥ Einish |, = Cancel | Help

Autodesk FeatureCAM 2017
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39 FeatureCAM will default to Hole and automatically select. Make a pattern
from this Feature.

40 Select Next. Then select Counter Bore from the drop down menu.

MNew Feature - Dimensions
What type of hole would you like to make? Counter Bore v | QJ : ': &
+
Enter the dimensions of the Hole: + 7
Bore Diameter Chamfer +
(o | [o0 | s el
Bore Depth I'—’I +4 /ﬁ
-y o e =
_ Depth X J;/, / T
i TN\
[ Through +
. / ? + af-r— +1&
e % )
Diameter ' f f
5000 Z G/ / 4 +
| + @ + + &
@ T =
| <pack | next> |Fenshl. | cand || Hep || T L7 X

41 Enter 10mm for the bore diameter and 33mm for depth.
42 Select Finish and Ok.
43 Run the 3D Simulation.

44 Press ESC to cancel the simulation.

45 Hide all Geometry.

kY

Eé? Create a Boss Feature to machine all around the outside of the
part.

46 Select Ctrl+R New Feature. Select Boss from Curve.

Autodesk FeatureCAM 2017
© Copyright 2016 Autodesk, Inc. All rights reserved 1.93




{\ AUTODESK.

Introduction to 2.5D Machining

Mew Feature

What kind of feature would you like to make?
From Dimensions
JHole
() Rectangular Pocket
() Slot
I:::I S5tep Bore
() Thread Milling

JFace

From Curve

(®) Bozs

(") Chamfer
O Groove
() Pocket
()Round

() side
From Feature
() Group

(JUser

() Pattern
() Toolpath

From Surface
() surface Milling

[ |Make a pattern from this feature
[ ] Extract with FeatureRECOGNITION

Create new setup...

< Back 1 Finish |,

Cancel Help

47 Select Next.

48 Select the outer Curve and then select Next. Then set the Offset from

curve Z Location to zero.

49 Select Next and set the following dimensions in the Dimensions tab.

Mew Feature - Dimensions

Enter the dmensions of the Boss:

Draft Angle Chamfer

Height

Bottom Radius
0.0
< Back Next > % Finish |, Cancel Help

50 Select Finish.

=7 Change the following settings.

Autodesk FeatureCAM 2017
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Boss Properties - boss1
B boss1 |++| Dimensions L3 Location g9 Strategy [ misc
=l Settings
[+=+| Dimensions Climb mil [ Minimize tool retract
+ )
L’ ;?':Itlon [individual rough levels [ ]Partline program
O edqy
Misc Depth first [ Finish cutter comp.
=l Cperations Operations

TE semifinish

TE finish Cpre-drill

TE chamfer [ rough pass Stepover: | Spiral ~

Bi-directional rough
Rough cutter comp.
Finish pass CJFinish bottom
CINT toolpaths
Semi-finish pass Spiral
[ use finish tool Wall pass
[ ]ramp from top Wind Fan...
Helical side finish Pitch= IZI
Cancel Apply Preview Help

51 Under the Strategy tab select Wind Fan. Enter the following values.

Wind Fan Finish Options

Options for a wind-fan style entry and exit for 2-axis
finishing are controlled here.

Wind fan finish
Wind fan radius

Wind fan angle

>
Cancel
Help

-

52 To change the start point select the Plunge tab. Select Finish under
Operations. Pick the position as shown for the start point.

Autodesk FeatureCAM 2017
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Boss Properties - boss1

@ boss!

(=) Settings
|| Dimensions
~1% Location
Strategy
i e

= Operations
T8 semifinish
TE finish
T8 chamfer

Tools FjS
Plunge dearance
[ Relative plunge

Plunge feed override

Z ramp dearance

Maxdimum ramp angle

Maximum ramp distance

Coolant Stepovers Plunge  Miling

First step

§§
§'§
&\|

ﬁ

n

|

X

N

— AN —
St o [ g /
— — ] wa
[Helical ramping Helical Options... ﬁmh / / {
pECESE /
— X
oK || Cancel H Apply | Preview Help + A ———

o
& Run a 3D Simulation of the finished part.
53 Output the code as described in the previous chapter.

T
==

fFTy“\ )

)i

e 20N
i N
e

i

e N T

()
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Tool Mapping

You can open the Tool Mapping dialog in one of these ways:

= Select Manufacturing > Tool Mapping from the menu.

= Click NC Code

tool slots in the NC Code dialog.

in the Steps panel, then click Re-map the tools to new

Teol Mapping

Use this dialog to map tools from your part to tool slots in your machine.

MName

+ Diam... Length D Sub slot  Crib Time Dist Holes
1 ® facemil-32mm Dia 1 1 1
2 - Endmill 20mm dia 2 Fute 2 2 2
3 £ Endmill 12mm dia 2 Flute 3 3 3 4 min 3376 .
4 - Endmill 8mm dia 2 Flute 4 4 4 & min 4504
5 - Bmm Chamfering Tool 5 5 5 1dmin 4240
6 B Endmill 14mm dia 4 Flute 3 3 [ 8 min 17222 .
Slots for facemil-32mm Dia Show all tools saved in crib
Toal number 1 | Set
Diameter offset register 1 | Same | | oo | Show empty tools slots
Length offset register 1 ; )
Clear in Crib Tool block for facemil-32mm Dia
Select the tool blodk and sub slot for this
Tool life for facemill-32mm Dia | Select Block... |
Enable/disable tool change to new tool after specified | Tool Life
time, number of operations, etc
oK | Cancedl || Hep |

Autodesk FeatureCAM 2017
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Custom Setup Sheet Add-In

You can create custom setup sheets for milling, turning, and turn/mill parts

using the SetupSheet.dll add-in.

The add-in extracts information from the Part Documentation dialog and

enables you to take images for each Setup.

You can use setup sheets to give information to the machine operator about

the manufacturing, tooling, and toolpaths of a part.

—O To load and run the add-in:

1 Select Options > Add-Ins from the menu. The Macro Add-ins dialog is

displayed.
Macro Add-ins =
Choose the addins to load when FeatureCAM starts up.
Add-in Fies =
Pt
Ok Help
Autodesk FeatureCAM 2017
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2 Click the button and browse to the SetupSheet.dll file. If you

installed FeatureCAM in the default location, the file is at C:\Program
Files\Autodesk\FeatureCAM\Add ins\Setup Sheet\SetupSheet.dll.

3 In the Macro Add-ins dialog, in the Add-In Files list, ensure that the check box
to the left of the SetupSheet.dll file address is selected.
4 Click OK. The Utilities toolbar is displayed, containing the Setup Sheet button
5 Click the Setup Sheet button to run the add-in. The Setup Sheet Options dialog
is displayed:
Add-in Library =
Choose the Add-ins you want to load or unload.
Search: /
sefup &~ | Description:
(=] Features Automatically generates himl setup Load
Bfois Mk Setup bas sheets from your FeatureCAM part
Bz Mk SetupRunlFR bas document and an html template. Unload
=~ NC Code The template can be customized to
SetuplrfoMCCode bas tailor setup sheets according to
(=] Lkilities your needs.
Reflect All Setups bas
Setup Activate bas
+ SetupSheet dil
[]1indude Programming Examples
Ok Cancel Help

+
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Setup Sheet Options =
Tite | | Company | |
Author | | Fart/Drawing Mo. | |
MNote 1 | | Revision | |
Mote 2
| | This information is copied from the File > Part Documentation
dialog and you can edit it there.
Comments
Setups
[Setupt ] Capture Setup Image Capture Document Image
Output Type Create Setup Sheets
(@) HTML
) Excel Browse Template...

[C] create sub Folder for Qutput ox

Help

E '{_P Remember to set the Part Document information in File>Part
Documentation.

= The Title, Author, Note 1, Note 2, Company, Part/Drawing No.,
Revision, and Comments values are copied from the Documentation tab
of the Part Documentation dialog and you can edit them there.

= You can use this dialog to capture an image for each Setup in the current
document, as well as an image to represent the whole document.

6 To capture an image for a Setup, select the Setup name in the Setups list and
click the Capture Setup Image button to capture the current contents of the
graphics window.

EQ First run a simulation only for the Setup you want to capture by
deselecting other Setups in the Part View; then adjust the view to
show a good orientation of the Setup, and open the Setup Sheet
Options dialog to capture the image in the graphics window.

- '{_P You must use a template to create the setup sheets. Click the Browse
Template button to find and set the template you want to use. There
is a template, SetupSheetTemplate.html, in the Add ins\Setup Sheet
folder.

7 To create the setup sheets, click the Create Setup Sheets button. The part is
simulated to generate toolpaths and the setup sheet is displayed in your web
browser. You can save the HTML file from your browser.

Autodesk FeatureCAM 2017
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8 To open the setup sheet in the FeatureCAM Browser, select File > Open from
the menu and browse to the setup sheet HTML file.

~Second Exercise.fm

eatureCAM Setup

Title Company
Author Part/Drawing No. Comments
Note 1 Revision Info
Note 2
Stock Info
Type Material x Y Zz
Block ALUMIMUM 315.470000 315470000 32.000000
Tool List
Tool Number Tool Name Tool Diameter Tool Exposed Length Tool Length™ Tool Details Tool Image
Tool Name: facemill-22mm Dia
Tool Material: CAREBIDE
Exposed Length: 68.0000
Tool Finish: BRIGHT
Comment: -
Holder: CAT 40, EndMill
Maximum Depth: 1.0000
Maximum Setup 1.0000
1 facemill-32mm Dia 32.0000 65.0000 --- Depth: -
Maximum Height: 0.0000
Coolant Override: Mo Override
Tool Diameter: 32.0000
Effective
Diameter: 0.0000
Mumber of Teeth: 3
Tip Radius: 00000
E 30,0000
Tool Name- Endmill 20mm g:ﬁé
Tool Material: HS3
Exposed Length: 120.0000
Tool Finish: BRIGHT
Comment: -
Holder: BT40 ER40X30
Maximum Depth: 27.0000
Maximum Setup 32.1000
2 Endmill 20mm dia 2 Flute 20.0000 120.0000 42.0000 Depih: )
Maximum Height- 00000
Coolant Override: Mo Override
Tool Diameter: 20.0000
Shank Diameter: 19 8000
Flutes: 2
Taper: 00000
Length: 420000
Overall Length: 150.0000
End Radius: 0.0000
Setup : Setup1
Setup Origin 5.0000, 5.0000, -1.0000
. Tool Tool Operation Operation Operation Operation
Feature Name Feature Type Operation Number e Feed Speed T Comment
face1 Face Finish 1 facemill-32mm Dia 5715.0000 10000.0000 0:00:57 4
pocketi Pocket Rough 2 Endmill 20mm dia 2 Flute 1261.2711 31531777 012215
pocket2 Pocket Rough 2 Endmill 20mm dia 2 Flute 1261.2711 3531777 0:02:05.7
pocketi Pocket Rough 3 Endmill 12mm dia 2 Flute 1261.2711 5255.2962 0:04:37.0
pocket2 Pocket Rough 3 Endmill 12mm dia 2 Flute 1261.2711 5255.2962 0:01:03.6
pocket1 Pocket Finish 4 Endmill 8mm dia 2 Flute 8731877 9095.7050 0:05:36.4
pocket2 Pocket Finish 4 Endmill 8mm dia 2 Flute 8731877 9095.7050 0:02:20.3
pocketi Pocket Finish 5 6mm Chamfering Tool 330.0000 10000.0000 0:06:11.3
pocket2 Pocket Finish 5 6mm Chamfering Tool 330.0000 10000.0000 0:04:02.3
boss1 Boss Semi Finish 6 Endmill 14mm dia 4 Flute 2522 5421 4504.5396 0:03:57.8
boss1 Boss Finish ] Endmill 14mm dia 4 Flute 23285005 6930.0610 0:03:58.9
boss1 Boss Finish 5 6mm Chamfering Tool 330.0000 10000.0000 0:04:02.7
Total Setup Time
00:51:16
~Second Exercise_Setupi.png
g
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Procedure for machining a 2D part in from geometry

1
2
3
4

10

11
12
13

14

Create a new Part document in FeatureCAM.
Select the correct module that you will be working with.
Cancel the material stock.

Import a file, typical 2D formats to import are .dxf or .dwg or draw your
Geometry using FeatureCAM geometry construction tools.

If importing a file, use the Wizard to establish the Part orientation and Setup1
position and Stock Material.

If you have drawn the geometry establish your Material around the part using
the Resize button in the Stockl Properties. Adding depth to the required
level. Add extra material to the depth if you are holding the part in a vice.
Change the position of the Setup1 if required.

Create the Curves from your Geometry using Closed Curve. Remember to
select Pick pieces for open profiles.

Create Features from the Curves by creating a New Feature (Ctrl+R).
Add tooling if necessary to your Crib to machine your part.

Re-order your process if required in the Operation list. Selecting the
Automatic ordering options for example select Cut Higher operations
first.

Run the 3D Simulation to prove out your machining at each stage of the
process.

Select your Post and Crib and Material type. This can be done at any stage.
If changed you will have to re-run the 3D Simulation again.

Once you are happy with your machining process save your part document.
The file extension will be an .fm (FeatureCAM) file.

Select File>Save NC. Save the file to a known directory so you can upload
this to your CNC machine.

& You have now completed your part in FeatureCAM.
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Geometry Creation Techniques

Introduction

This module will provide an understanding of how different Snapping Modes
work and how Geometry is created within FeatureCAM. By the end of the
module the user will be able to construct Geometry and understand how each
Snapping Mode functions.

Snapping

= Snapping Mode commands can be accessed in two different areas of
the user interface. Select the Options menu then Snapping Modes.

Snap Modes *

Please select the desired snapping options for geometry creation.

§§§§ Grid points + Intersections
. Points G) Cirde centers
T End paints {:} Quadrants
* Midpoints O Ohjects
/ Ewven sections O Tangent to objects
Toolpath @ Cylinder centers

G-—E Display snap mode dialog if more than one

choice applies.

Show snap mode toolbar Help

= Snapping Modes may also be accessed through the Snap Mode
Toolbar (to show the Snapping Toolbar. Go to the View menu then
Toolbars, then check the Snap Mode checkbox and select OK) (See
image on the next page).
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Customize Toclbars X
Toclbars  Commands Misc.  Keyboard Shortuts
Toolbars:
[~]5tandard MNew. ..
1| Advanced
Curves and Surfaces Reset Selected
ol
| _|Display Mode Dielete
(| Geometry
| Simulation Default Toolbars
|_|Steps
| |Salid
|_|More Simulation
| Utilities
Button size:
) small
Toolbar narme: ® Large
Snap Mode Style:
(®) Classic
() shaded Grey
() Glass
Cancel Help

:C? Looking at each icon from left to right we will give a short summary
of each item’s function:

@The Snap to Grid Points
to the grid. Selecting snapping grids from the options menu controls the spacing
of the grid. Grid snaps to a point on a coordinate system that is laid out on the
stock. The grid size can be modified from the Options menu.

@The Snap to Point

Autodesk FeatureCAM 2017
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button displays a grid and enables snapping

button snaps to a point object.
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@The Snap to Endpoint ! Snaps to the ends of lines or arcs. Endpoint

also applies to the corn

@Snap to Midpoint

ers of the stock and verticals of a Solid.

snaps to the middle points of lines and arcs.

@Snap to Section / snaps equal intervals of a finite line. The number

of sections is controlled by the Sections parameter of the Snapping Grids

dialog box.

@ Snap to Intersection + snaps to the intersection of lines, arcs and

circles.

@Snap to Centre @ snaps to arc and circle centres. This setting also

controls the display of circle and arc centre points.

@Snap to Quadrant

O

snaps to the four points on a circle

corresponding to 0°, 90°, 180° and 270°.

@Snap to object O snaps to a point on another object. This includes lines

of surfaces and is convenient for snapping points to locations on a surface or

Solid model.

@Snap to Tangent
will be tangent to the o

O snaps the point so that the object you are creating

bject you snapped to.

@Snap to Toolpath

snaps to toolpath lines.

@Snap to Cylinder &

snaps to Cylinder centres, top and bottom points.

Autodesk FeatureCAM 2017
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@The Snap Discrimination

G

dialog button displays the Snap

Discrimination dialog box whenever there is an ambiguous pick. This dialog box
will list the possible points to snap to and ask you to pick the one you want.

Drawing conventions when using Autodesk products.

N
Y+

135°

W X- 180°

225°

90 °

270°
Y-
5

75°
60°

45°

30°

15°

0°{360° X+ E

35°

= When you start using Autodesk products and start to construct
Geometry, the illustration above clearly shows you the directions of the
cardinal drawing angles and positive and negative directions. This should
help when creating the exercises in this chapter.

User Interface

Geometry constructor commands can be accessed in three different areas of

the user interface.

Commands can be accessed by clicking the Geometry i2E iconin
Steps:

Autodesk FeatureCAM 2017
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Geometry Constructors >

What geometry constructor do you want to use?

Point L]

Line PAF Ml BPANe%

Circle L2000

Fillet WO

e Cee=

Dimension 4—-1 R “_HAME

Edit/Clip L o S

[ create more than 1 Cancel
Help

= This can also be accessed through the Construct Menu.

Construct Manufacturing Options Window Help
& Point |
] -
Eillet ¥ | —— Horizontal
Arc L4 * Vertical
Curve L4 Pt, Angle from Horz
Dimension L4 Pt, Angle from Vert
Surface L4 Pt, Angle from Line
Solid ¥ | s Offset
t, UGs...
Restart ESC
Edit Geometry »
a Mew Feature... Ctrl+R
Pattern and Group r
2 Part Library...
E Automatic Feature Recognition...
& Rerecognition Wizard...

Or may be accessed by the Geometry Toolbar

o /. O T

EO To show the geometry toolbar click on View>Toolbars, then check
the Geometry checkbox and press OK

B
.2 .0
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View Construct Manufacturing Options
Simulation L4
Viewing Modes ’
Principal Views A
Uszer Views L
Refresh Alt+R
Show L
Hide 3
Show Current Setup Only
Entities...
&3 Layers...
Display Modes ’
Show Reports r
Easic IDE... Alt+F11
%5 Run Basic Macro...
Customize Toclbars
Toclbars  Commands Misc.  Keyboard Shortcuts
Toolbars:
[.~]Standard | — |
| Advanced
| |Curves and Surfaces | Reset Selected |
~|Snap Mode
Display Mode Delete
ol
| Simulation | Default Toolbars |
|_|Steps
| |5olid
| |More Simulation
1| Utilities
Button size:
() Small
Taaolbar name: @) Large
Geometry Style:
(@) Classic
() shaded Grey
(O Glass
| Ok | | Cancel | | Help

Autodesk FeatureCAM 2017
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Customize Toolbars =

Toclbars  Commands Misc.  Keyboard Shortouts

Toolbars:
/] 5tandard Mew...
| Advanced
| |Curves and Surfaces Reset Selected
| Snap Mode
Display Maode Delete
o
| Simulation Default Toolbars
| |5teps
| |Solid
| |Mare Simulation
] Utilities
Button size:
() small
@ Large
Geometry Style:
(®) Classic
() shaded Grey
() Glass

Cancel Help

Y

& The geometry toolbar uses flyout menus. The last item previously
selected is displayed as an icon in the tool bar.

Geometry n
AR CRS S AR s RV o

Click on the triangle B to reveal the flyout menu.

=Y

& These flyout menus are used throughout FeatureCAM and are
useful for easy access to many program functions.

The following Menus show the Geometry creation options available.

Autodesk FeatureCAM 2017
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Line

/. 2Pts

f' Connected

== Horizontal

* Yertical
Pt, Angle from Horz
Pt, Angle from Vert
Pt, Angle from Line

we Offset

2 Pts: - Line created with two endpoints.

Connected: - Multiple lines created in succession. Endpoint of one line
becomes start point of next line.

Horizontal: - Infinite horizontal line created through a point.
Vertical: - Infinite vertical line created through a point.

Pt. Angle: - Infinite line created through a point at an angle specified in
degrees.

Offset: - Line, Circle or Arc created offset from another. New lines have
the same length as original

L%

Click on the Select icon at the top of FeatureCAM on the Standard
Toolbar to cancel the line drawing. Use this button at any time to exit
selection mode. Or press the Esc key at any time.

Circle

(=3 Center, Radius
(*) Center, Edge
) Diameter

£2 Tangent Two
{3 2 Pts, Radius
Q2P

Centre, Radius:- Creates a circle by clicking on the centre and specifying
the radius or dragging the mouse to a radius

Centre, Edge:- Creates a circle by clicking once on the centre then again
on the edge

Diameter:- Creates a circle with two points with the diameter being the
distance between the two points

Tangent Two:- Circle created by snapping the circle's edge tangent to two
objects

2 Pts, Radius:- Creates a circle by specifying two points and a radius

3 Pts:- Creates a circle from three points

Autodesk FeatureCAM 2017
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Fillet

s Corner Fillet
k. 2 PtFillet
£, 3 PtFillet
N Chamfer

= Corner Fillet: - Creates a Fillet in a corner originally defined by an
intersection of lines or arcs.

= Two point Fillet: - Creates a Fillet in a corner originally defined by an
intersection of lines or arcs.

= Three points: - Defines a fillet by selecting three points, similar to the three
point circle.

= Chamfer: - Creates a Chamfer in a corner originally defined by an
intersection of lines or arcs.

Arc

Cr3pts

(3 2 Pts, Radius

(* Center, Beg, End

=2 Center, Rad, Beg, End

= Three points: - Constructs an arc through a start point, edge point, and a
finish point.

= Two points, radius: - Constructs an arc through two points with a specific
radius.

= Centre, Beg, End: - Constructs an arc from a centre point and given
beginning and end points.

= Centre, Rad, Beg, End: - This selection constructs an arc with a specific
centre and radius with the starting and ending points determined by angles.

Curve

~ Curve Wizard...
From Curve
Other Methods
From Surface

b . . .

Chaining

= Curves are paths in 2D or 3D space. You can create them in FeatureCAM
or Import them from a CAD system. Curves can be open, or closed. Open
curves have end points that do not meet. You can use open curves in the
following Features Side, Groove, Rounds and Chamfer Features.

Autodesk FeatureCAM 2017
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Dimension

f—| Horizontal Distance
T Vertical Distance
“,, Linear Distance

" Radius

" Diameter

S Angle

A Text Label

A Annotation

@ Curvature

" Interrogation...

= Horizontal: - creates dimension information based on the horizontal axis of
the part.

= Vertical: - creates dimension information based on the vertical axis of the
part.

= Linear: - creates dimension information based on the absolute distance
between two points regardless of the angle of the dimensioned space.

= Radius: - creates dimension information for the radius of the selected
object.

Diameter: - creates dimension information for the diameter of the
selected object.

Angle: - creates dimension information for the angle between two
selected lines.

Text label: - creates a text label entered in the dialogue bar

Annotation: - places explanatory text, entered in the dialogue with an
arrow of what is being explained

Curvature: - samples the surface and computes the curvature in two
directions to describe how the surface behaves at the point shown in the
dialog bar. Unlike the other dimensioning tools, Curvature is a real-time
rubber-banding effect where you traverse the surface to find the point with
the smallest curvature radius. Knowing the smallest radius tells you the
smallest tool to use to manufacture the surface.

Interrogation: - This dialog helps you extract numbers from the graphics
window using snap modes and pick filters. You can then cut and paste these
values into other dialogs.

Curvature
@ Curvature

= Curvature samples the surface/Solid and computes the Curvature in two
directions to describe how the surface behaves at the point shown in the
dialog bar. Unlike the other dimensioning tools, Curvature is a real-time
rubber-banding effect where you traverse the surface to find the point with
the smallest Curvature radius. Knowing the smallest radius tells you the
smallest tool to use to manufacture the surface.

= Select Construct > Dimension > Curvature from the menu.

Autodesk FeatureCAM 2017
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= Move the cursor over the surface, particularly in the tight constrained

areas of the surface or joints.

= Note the smallest value shown for Curvature. That is the smallest tool
end radius you need to accurately machine the surface.

= Set up rough and finish passes for the surface feature based on this
knowledge, and make sure the tool is available for production.

Step 1: Pick surface

Surface:  alb20 50 Location: -12138 104240 52935t

Buis 1 Axiz 2
Mormal: 0.7586f -0.6515 -0.0000  Radius of cureature: 16.000(

Surface

% Surface Wizard...
From Curves
Primitives

Erom One Surface

. . .

From Multiple Surfaces

= To build and use 3D surfaces in FeatureCAM, you need to understand how
FeatureCAM defines a surface. A surface is defined by irregular sets of
points and a description of how the surface behaves at each point on the
surface which determines the smoothness of the surface. The set of points

determines the shape, of the surface.

Solid

m Solid Wizard...
From Curves
From Surfaces
Modifiers
Manufacturing

@ Verif

v v v v

Autodesk FeatureCAM 2017
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The FeatureCAM support of solids lets you work with imported CAD designs
from solid modelling systems and create 3D solid models using
FeatureCAM’s Solid Modelling Tools. Solids are a convenient
representation for 3D parts because they group collections of surfaces into
3D volumes. By working with a solid instead of all of the individual surfaces,
you are provided with a more convenient representation and more powerful
modelling tools.

After you have created your Solid Model you can then use AFR (Automatic
Feature Recognition) or IFR (Interactive Feature Recognition) to create
your toolpaths.

Edit Geometry

#* Clip
> Trim/Extend
/ Infinite

Clip: - Clip removes a region of a line, arc, circle or curve. A region is defined
as a portion of an object between two intersection points.

Trim/Extend: - Changes the length of a line or an arc. Trim/extend can be
used to lengthen or shorten lines and arcs as follows:

Infinite: - Changes the length of a line or an arc.

Geometry Creation Exercise 1 (Class Exercise)

Introduction

E The exercise that follows will review most of the Snapping Modes
on the Snapping Toolbar in no particular order, when complete it
will provide a basic overview of the most commonly used snapping
mode functions.

1 Please start a New Part document in FeatureCAM.

e

2 Select the FeatureCAM #' Icon on your desktop or Taskbar.

3 Select New File then Milling Setup and select Millimeters.

= Typ means Typical for all dimensions that are the same unless
otherwise stated. If in doubt ask

= Do not worry about the stock size at this stage as we will resize this
later. We are concentrating on Geometry creation techniques only.

4 Hide the Stock, Right Click on the Stock boundary and select Hide Stock.

@ Properties... Alt+Enter

i Show Stock

% Hide Stock

¥ Center Stock

Autodesk FeatureCAM 2017
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100.000
R 6.000Typ R 16.000 Typ
125.000 ) S —— 10.000Typ
+ & /\ .R6.000Typ
V e
wf +X 4 @

LO We will create a Rectangle first.

5 Go to Construct>Curve>Other Methods>Rectangle.

Gecmetry n
WARCES SR S o RPN o R

LO Enter the following values Width 100mm (c) Height 125mm (D)

LO Remember to select Create as arcs and Lines. See image on the
next page.

Autodesk FeatureCAM 2017

2.14 © Copyright 2016 Autodesk, Inc. All rights reserved



Geometry Creation Techniques

{\ AUTODESK.

Rectangle

Curve

Curve name: | curvel

(®) Use corner, width, and height
() Use center, width, and height

Corner point (A): +..‘ | | 0,000

| ||:|.|:||:II:I | 0,000

Flo—— C —
Angle

Create az arcs and lines

Corner radius (B) 0.000

A ¥ Height ()

Elevation

Preview

Cancel Apply Help

L Q This exercise will go through the most commonly used snapping

modes to create the part.

- Q We will now create four Circles by snapping a single circle to each

corner of the Rectangle.

6 Select Construct then Circle, Circle, Radius @ or select the same Icon
from the Geometry Toolbar. Enter the following values 16mm.

Step 1: Enter radius, pick center

xyE

Center 0.000

F 16

0.000 0.000

Metric

¢ Please note that all Snapping mode functions can be switched on and off
at any time. All of the snapping modes can be switched on together or

used individually.

7 We will use Snap to End Point !

as the most efficient snap mode in this

instance. Remember to snap to the four corners of the rectangle. Your
image should look like the one on the next page.

Autodesk FeatureCAM 2017
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R a

8 We will now draw two lines across the diagonally opposite corners.

9 Select Line from 2 Points / from the Geometry Toolbar. Use Snap to

End Point ! as the most efficient snap mode in this instance.

e

.

10 Using 7 | Offset we will offset the outer lines only 10mm towards the centre.
Then whilst the Offset command is still active. Offset the diagonal lines 5mm
either side of the lines as shown below.

Autodesk FeatureCAM 2017
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11 Delete the 2 centre diagonal lines. To do this just select the lines and then

W,
12 Select Delete on your Keyboard. Then /; Clip the middle diamond
shape. This will allow you to Fillet the four pockets. The Fillet command will
automatically Clip the profile. An image up to this stage is shown below.

Autodesk FeatureCAM 2017
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13 We will now Fillet all pocket corners 6mm Select the Corner Fillet % | Icon
from the Geometry Toolbar and enter the values above. Present the cursor to
each corner of the pockets until all corners are filleted. Clip the inner 4 corner

radius and the four corners. Press Esc to finish the command. See image up to
this stage below.

. X L}

+ +
+ +
+
X /\ X
+ +
+ +
% b4
14 Fillet the corners 6mm shown above. Draw 4 circles in the corners of the part.
Circle radius is 6mm. Snap to the circle centres. The finished image is shown

(o—="0
)

=0

- U If in doubt ask.

Autodesk FeatureCAM 2017
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Dimensioning the part (Class Exercise)

0 we winl change the Setup when we come to machine this later.

Next Select Dimension from the Construct menu, or the dimensioning
flyout menu from the geometry toolbar. We will have a go at the different
commands for example, Horizontal Distance, Vertical Distance etc.

The following text and images are a summary of what each item’s function
is on the Dimensioning flyout menu.

Typ means Typical for all dimensions that are the same unless otherwise
stated. If in doubt ask.

[
k—| Horizontal Distance
T Vertical Distance
4., Linear Distance
<" Radius
< Diameter
/M Angle
A Text Label
A Annotation

@ Curvature

M Interrogation...

Horizontal

Creates dimension information based on the horizontal axis of the part.
Vertical

Creates dimension information based on the vertical axis of the part.
Linear

Creates dimension information based on the absolute distance between
Two points regardless of the angle of the dimensioned space.

Radius

Creates dimension information for the radius of the selected object.
Diameter

Creates dimension information for the diameter of the selected object.
Angle

Creates dimension information for the angle between two selected lines.
Text label

Creates a text label entered in the dialogue bar.

Annotation

Places explanatory text, entered in the dialogue with an arrow of what is

Being explained.
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Curvature

samples the surface and computes the curvature in two directions to
Describe how the surface behaves at the point shown in the dialog bar.
Unlike the other dimensioning tools, Curvature is a real-time rubber-
banding effect where you traverse the surface to find the point with the
Smallest curvature radius. Knowing the smallest radius tells you the

Smallest tool to use to manufacture the surface.

Interrogation

This dialog helps you extract numbers from the graphics window using snap
Modes and pick filters. You can then cut and paste these values into other
dialogs

=9 When creating dimensions. Do not worry if you make a mistake.

Select @ undo or select Ctrl + Z then have another try.

E Remember to save the part. We will machine this later on in the
course.

: {LP Save the file as “"Construction Ex1” in the Course Work Folder.

- U C:\Training_Data\FeatureCAM Course Data 2017 \Course
work

100.000

R 6.000Typ R 16.000 Typ

+
¥

125.000

) <H% = 10.000Typ

.R 6.000Typ

= )
: :

= If you want to machine this part later on the thickness=12mm.
Pockets are 6mm deep and all holes are through.
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Construction Exercise 2 (Class Exercise)

120.000

170.000
R5.00mm Typ—— =——65.000Typ——
] /\ —— R3.4 4 Places
R 20.000 40.000Typ
R 8.000

R 15.000 +

¥ R 20.000Typ

R 10.004;: [f

10.000Typ

&  Pplease note that there is more than one way to create this example.
For example you may decide to draw one quarter of the geometry
and then reflect this about X0, YO, this is the way we will create this
example.

—O We will be creating this as a class exercise to give you the necessary
skills to take back to your work place. The following pages give a step
by step guide to creating this component.

1 Open a new Milling document and choose Millimeters.
2 Select Cancel to accept default Stock settings and then

3 Hide Stock. In PartView select Stock by using the left Mouse button. Then
Right click Stock again and then choose Hide Stock.

[ Properties... Alt+Enter

F# Show Stock

7 Hide Stock

¥ Center Stock

4 All that should be on the screen is Setup1. We will define the Stock when we
have finished the geometry creation.
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Drawing Stages

5 Construct a Rectangle using the Construct>Curve>O0Other methods

>Rectangle Menu.

Geometry

o /. O T

|
¥.@ .0

6 Use Centre, Width and Height with the Centre Point of X0,Y0,Z0. Rectangle.

Width 170mm Height 120mm Radius 20mm.

—-rf“a?’ Please Note: - Remember to select create as arcs and Lines.

-

Rectangle

e

Curve

() Use corner, width, and height
| @) Use center, width, and height |

Curve name: curved

Center point \ ll 0.000 0.000

Corner radius (B}

0.000 ‘

| Create as arcs and lines |

~ ¥ Width (C)
B + A D
i Height (D}
[ . —
Angle
/ Elevation

20
k| [170 g
120 4=
0

0.000

Preview

7 We will now construct a Circle using Centre, Radius @

Construct Manufacturing Options Window Help

# Point

Line

Fillet

Arc

Curve
Dimension

Surface

v B

(+) Center, Edge
) Diameter

{) Tangent Two
2 Pts, Radius

C3pts

v v v v v

8 Type in the following Radius value 20mm at X0, Y0, Z0. Select Enter.
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Step 1: Enter radius, pick center

R 20.000 XYZ g 000 0.000 0.000
Center

O Remember to select Esc to cancel the construction mode.

9 We will now create a Vertical and Horizontal line at X0, YO, Z0O.

From the Line menu select } Vertical Vertical Line select Enter.

. - Horizontal . . . .
From the Line menu select orizonta Horizontal Line select Enter. This will

Automatically default to X0, YO, ZO.

7 Clip =
%5 Trim/Extend

Infinit
10 We will now Clip /I the unwanted geometry so it looks like the

image on the next page.
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\

/

11 We will now offset the outer right hand corner shape by 10mm inwards and the
centre Horizontal and Vertical Lines by 5mm.

12 Select Offset |~ Offset enter each value and pick the correct side of the line to

offset the geometry as shown below.

- }

+ +

N
Y

\

B U We now have a problem, because the two lines do not intersect the
centre radius we cannot Clip the geometry. So we will have to extend
the geometry.
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# Clip
%% Trim/Extend

Infinit
13 Select LG Trim/Extend from the menu.

14 Zoom into the centre area. To do this position the cursor in the centre and use
the scroll button on the mouse.

15 Select the line you want to extend, this will highlight green. Hold the left mouse
button down and then move the pointer so it goes past the radius as shown in

two places.
X
# Clip =
%> Trim/Extend
) .|/ Infinite . .
16 We will now Clip the unwanted geometry so it looks like the
image below.

g S
N

. /|
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W Corner Fillet
. 2 Pt Fillet
. 3 PtFillet

. . ™ Chamf .
17 We will now Fillet the four corners by 5mm. Select amier Corner Fillet.

The image on the next page shows the fillets in the drawing.

N

==

18 Next we will Construct a Circle using Centre, Radius select the Centre, Radius

19 Icon @ Type in the following values 10mm and snhap to the inner top Right

O]

20 corner, using Snap to Centre

K + \
+ +_‘/
% X

O

N

21 Create 2 circles with radius 5mm using Tangent two,

—O It does not matter if you touch the line or circle first.
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N
-

¢ Clip =
%% Trim/Extend

. |/ Infinite
22 We now have to Clip the unwanted geometry. Please note
we have geometry on top of geometry. Make sure you remove this geometry.

See image below.

e AN

ﬁ-
4 E X

23 We now have to draw a circle with a radius of 3.4mm and position this in the
top right hand corner as shown.
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$_
Z E X

24 We will now Copy and Reflect this corner pocket firstin X and then in Y.

25 Highlight all of the pocket and the geometry inside only. Selection is Red.

N
e

26 Select Edit from the main menu. Then select Transform select YZ.

27 Select Ok.
Transform 52
Choose the transformation method you would like to apply to the selected set
of entities.
'._:_:Trans\ate OYZ Plane % 0.000
"'j':RDtate (C)XZ Plane 0.000
(| Scale ]
5 ()XY Plane 0.000
@ Reflect
(D) Toucs (7 Line and X Axis
- ':_.-Line and Y axis
| Move )
- (_ILine and Z Axis
©) Copy
[ keep link to object ﬂ Line:
* +
’ Preview ] ’ (0]'¢ ] ’ Cancel ] ’ Help ] K /

28 Then select Edit again and Transform. Then select Transform select XZ.
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29 Select OK.
Transform ¥
Choose the transformation method you would like to apply to the selected set - \\
of entities. @
‘-.:.-'Translate YZ Plane T
| +
- otate @XzPlane Y 0.000
() Scale )
= ()XY Plane 0.000 X
(@) Reflect
(D) Toucs (7) Line and X Axis
= (") Line and Y axis
() Move ]
~ (I Line and Z Axis
(@) Copy +
[ keep link to object ﬂ Line:
. ) G)/
[ Preview l l oK ] l Cancel ] I Help ]

30 Select Centre Radius @ and create a circle with a Radius of 15mm and another
circle with a Radius of 8mm both at X0, YO, Z0. The geometry is now complete.

See completed image on the next page.
+ﬁ\' + + \

) @
\ + + + +_/] /

& If you are ahead of the class, then practice dimensioning this
component yourself. Ask your instructor for help if needed.

Completed image

(5
:

)
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170.000
R5.00mm Typ—— e 65.000Typ———

/& % —— R3.4 4 Places

R 20.000 ' ) 40.000Typ
R 8.000
120.000 . %
\;_1 : R 15.000 .
% ﬁ‘» R 20.000Typ
R 10.004;3
10.000Typ

31 Go to Construct Dimensioning and pick one at a time the available options.
—O After you have completed this exercise save the file.
—O Save the file as Construction Exercise 2 in the following Folder.

—O C:\Training_Data\FeatureCAM Course Data 2017\Course
Work

&  We will be machining this on day 2 of the course. Just concentrate on
geometry creation techniques.

¥  Havea go at the exercises on the following pages. If you need help,
ask your instructor as you work through the exercises.
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Additional machining information
= Product thickness 45mm
= Centre hole 16mm Dia
= 6.8mm Dia holes are through.
= Top Boss Radius 15mm Depth 10mm

= Bottom Corner Radius values for Pockets and Boss are 3mm

£F|

If in doubt ask.
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Construction Exercise 3

: U Have a go yourself at the following exercise. Please ask your
instructor for help if required. See further Help on how to start this
example shown below.

- 112.00 -
R17.50 PCD R20.00
R102.00
56.00 | 56.00
R15.90 PCD
R4.75
TR1.60

R6.00 Typ
25.00

R127.00

= Before you start drawing this component spend time assimilating the
information and decide what building blocks to draw first. A suggested
process might be to start with the R25mm and R20mm Circles first and
build the drawing from there. See the image below for a hint on what it
should look like.

112.00

R20.00

R4.75 )
R4.75

: U We will machine these components later on just concentrate on the
geometry.

Additional machining information

= Product thickness is 25mm

= 9.5mm Diameter holes are through
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= 4.75mm Diameter and 3.2mm Diameter holes are 20mm deep.

A tip on creating this drawing is to create a single hole on the centre line
of the 9.5mm diameter holes on the respective pitch circle diameter
and then using Transform, copy and rotate it about a specific point.
(Shown below) select the hole you want to rotate, go to the Edit menu
select Transform and then Rotate and Copy. In the Angle field type in
for example 360/5 = 72 and then you will need 4 copies which
(Excludes the original). Remember to select the Rotation centre
point. If you specify 5 copies you will get another circle on top of the
original. When you come to drill the holes, you will get the same hole
drilled twice.

Using Transform

= Use the Transform dialog to Move or Copy objects:

Transfarm x
Choose the transformation method you would like to apply to the selected set of
entities.
(O Translate Angle | 3605
®Rotate () Center Point and % Axis
O 5cale () Center Point and Y Axis
O reflect + (®) Center Point and Z Axis

To UCS
O ? E XYZ | 112.00(| 0.000 | 0.000
() Move OlLine
@CDW ’% Line:

[ keep link to object
Copies:
+ =
. Ok Cancel Apply Help

1 Open the Transform dialog in one of these ways:

2 Select at least one object and click the Transform button in the Standard

)

4 Or right-click on an object and select Transform from the context menu.

Toolbar. Or select Edit > Transform from the menu.

You can transform Geometry, Curves, Features, Surfaces, or Solids.

& Features cannot be transformed using the Scale or To UCS
methods.

“&  Translate selected entity elements to a new location. You can move
an absolute distance as specified in XYZ vectors, or you can move
from point to point.

¢  Rotate selected elements about a selected location to a specified
angle, referenced from the positive X axis.
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&  Scale proportionally reduces or expands selected elements about a
specified point. This option is not available for features.

= Reflect mirrors the element about a line. The line can be an existing
axis, or any other line including one created just for reflecting around.
The object can be flipped top to bottom, left to right or even both
depending on the line you choose to reflect around. Set whether you
want to Move or Copy the original element. If you are copying, more

fields appear for setting the number of copies you want in the new
location.

L) There are additional optional exercises that follow. This will give you
more practice drawing and using tools you have learned up to this
point.

Construction Exercise 4 (Optional Exercise)

97.00
42.00

|-

@6.0mm |2 places R3.00 Typ

12.70

\ R}G.OO

e
8" N \/ 20.00
] J/—
50.00 \ I
/ 10.00
35.00
, R19.00 55 00 O
19.00 R12.70 ‘
! ’ e / @16mm

74.00
81.00

Additional machining information

= Product thickness is 25mm
= Large 16mm hole is through.
=  6mm holes are 20mm deep.

= Counter bore on open profile is 5mm deep from top.

= R12.7mm & R19mm Radius centres are the same as the top @6mm
diameter hole.
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|—-Jl If in doubt ask.
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Construction Exercise 5 (Optional Exercise)

275,00

175,00

@70.00 7 Places
.

N

R60.00 ~

20,00 Typ _—

175,00 -~

03260.00 /
R150.00

80.00

e

@1e6.00

R35.00 Typ

275.00

R16.00
i
37.50
1
__R10.00 Typ
@40.00
o 25.40
xmm_oo
125.00 /
HM.MD .\\ mD.OD
/
_ i
4 /
L
i i
& y
50.00 }
= _
@10.00 Typ 2 places

R10.00 Typ

If in doubt ask.

B
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@40.00
25.40

L

R10.00
125.00

12.70 an.o0

25.00T 67.00

) r.‘ ; 150.00 20.00
50.00
_../\\

N
@10.00 Typ 2 places \

/ R10.00 Typ

g0.00

N2\,
"/

i

R35.00 Typ

275.00

@16.00

= Product thickness is 40mm

=  260mm diameter bore is 17.5mm deep
= Large closed pocket is 16mm deep.

= 70mm bores are through.

=  100mm x 90mm Pocket is 10mm deep.

50mm pocket is 16mm deep.
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Construction Exercise 6 (Optional Exercise)

304.80

127.00 Typ

88.90 Typ

— -

R31.75 Typ

88.90 Typl O

|O
B) () 50.80 Tpr
All Chamfers 45 x 45 deg 6.35 O
O Yo)
~

1
-

O \ R19.05 Bolt Hole Circle

R19.05

-
P

76.20 Typ * u
o o

R6.35 Typ 20 places

38.10 T ~ R12.70 Typ
g L@ %,
i
J 50.80 Typ

Additional machining information

* Product thickness is 35mm. All holes are through.
= 20 holes 12.7mm Dia

= Chamfer all edges.
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Tricks & Tips

=  When you want to Chamfer the corners of this example use Chamfer
= Enter Width 6.35mm and Height 6.35mm

Step 1: Enter width and height, pick corner

Height: 6.350

= Then use the mouse pointer and move it to the corner as shown

= Repeat this process for all chamfers.

\

J

See instructor for help with Chamfers at 135 degrees Construction
Exercise 7 (Optional Exercise)

154.50

80.00

40.00

78.00 Typ

/
/
\ /
! /
| /
/ /

R170.00 __AR20.00
i 7
R10.00
100.00 /
_ // 9.90 Typ'
$0.00
70.00
9.90 Typ
R10.00 @12.00 Typ
~ g
T
?/ 4 59.50
20.00 ! . 20.00
1 1 X 1 1
‘ |
10.00 T)y - |- 10.00 R70.00
yd N . 30,00
X: 0.00) 50.00
| N
Y 0.0 0_; 70.00 |
AN /
~ 110.00
=1, Ifin doubt ask.
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Additional machining information

Product thickness is 45mm

All Holes are through.
170mm Radius centre is as follows X80 Y-70 Radius 170mm

Construction Exercise 8 (Optional Exercise)

228.60

o

et

R127.00
~

203.20

R12.70 Typ

177.80

85.73

s
e

!3/50.80

406.40

S

-

—

101.60

-

304.80

203.20

A

| e 12.70 Typ

355.60

101.60

R38.i0 Typ

Additional machining information

Datum point Lower Left corner.

Product thickness 50mm.

Section A - A machine 10mm deep,

Section B - B 20mm deep from the top surface.

50.8mm Diameter bores are through.
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10.000 20.000

Completed Machined image

L‘.ﬂ If in doubt ask.
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Curve Creation

Introduction

This module will provide a basic understanding of what curves are and how
to create them within FeatureCAM. By the end of the module the user will
be able to construct both open and closed curves. There are more advanced
Curve creation options available. These will be covered later on as we
progress through the training course.

What is a Curve

Chaining

Curves are paths in 2D or 3D space. You can create them in FeatureCAM
or import them from other CAD systems. Curves can be open or closed.
You can create Curves from Geometry lines and arcs, from other Curves,
from Points, from CAM dimensions, from Windows™ fonts, or from
Surface and Solid Models.

Lines, circles and arcs typically represent the shape of a part. To use a
sequence of lines and arcs as the shape of a feature, you must Chain them
into a Curve. To make a Feature from more than a single line, arc or circle,
you must connect the geometry into a Curve. Chaining is the primary way
of creating Curves by connecting pieces of geometry. In many cases you
do not need to trim away pieces of geometry. Chaining will automatically
prefer smooth, tangent-continuous paths since these paths are more
conducive to manufacturing.
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Closed Curves

= Closed Curves have start and end points in the same location, and at
least one other point (not in that location) included in the curve. The Closed
Curve clearly defines an area as the interior of the curve and completely
separates this area from the exterior of the curve. Any ambiguities, such as
overlapping curve links or intersecting curve links, cause failures and
unpredictable results in the machining routines in FeatureCAM. To Chain
Open curves the closed curve command may be used by simply double-
clicking the closed geometry using the Pick Pieces command.

Open Curves

= Open Curves have end points that do not meet. You can only use open
curves in Side and Groove Features. To chain open curves we use the
Pick Pieces command. The image below shows two Open Curves on a
part.

Curve Constructors

= Curve constructors are used to create/modify curves using different
methods. In this section there will be a short description of how each
function works.

= From the File menu click on Construct then on Curve. Let's review these.
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Curve » .-"{ Curve Wizard...
Dimension k From Curve L4
Surface » Other Methods L4
Solid k From 5Surface L4
s UCS... Chaining »

—O There are four different methods for creating curves: From Curve,
Other methods, From Surface and Chaining.

From Curve

=  From the File menu click on Construct then Curve then From Curve.

< loin

" Curve Start/Reverse
O] Offset

o Project to UCS

Aa Extract Font Curve

" Smooth/Reduce Curve

2 Unwrap

The Curve from Curve menu has functions that create new curves based on
existing curves.

Curve Join: - Connects a collection of curves, arcs or lines into a single
curve.

Curve Start/Reverse: - changes direction and starting point of the curve

Curve Offset: - offsets a curve in the direction you pick by the amount you
set.

Project to UCS: - projects flat curve or 3D curve to current UCS
Extract Font Curve: - extracts curve segment from a font curve
Smooth/Reduce Curve: - reduces the amount of data in a curve and
Smooths out any bumps within a user specified tolerance.

Unwrap: - unwraps a curve that has been wrapped around a cylinder
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Other Methods

=  From the File menu click on: - Construct>Curve>Other Methods.

= Curve from other methods gives you the ability to create curves using
other types of constructors.

1y Eunctions

(+) Cams

"+ Spline/Interpolation
Text

Ellipse

Oo0é&

Rectangle

o
r

Bolygon

il |

Gears

Function: - creates user-defined mathematical relationships to generate a graphical
figure.

Cams: - creates the geometric profile of various reciprocating cams or cylindrical cams.
Spline/Interpolation: - creates a continuous smooth curve between points.

Text: - creates text curves from any TrueType installed for windows.

Ellipse: - curve tool creates an elliptically-shaped curve in the plane of the current UCS.
Rectangle: - creates a rectangular shaped curve in the plane of current UCS.

Gear: - creates a 2D gear profile.

From Surface

=  From the File menu click on: - Construct>Curve>From Surface.

= The Curve from Surface menu has functions that create new curves from
surfaces.

&7 Boundary

#% Trimmed Edge

"“]* Intersection

= |zoline

=1 Project onto Surface

7 Surface Edges

% Surface Projection

47 Revolved Surface Boundary

Boundary - extracts the curve from a surface's boundary

Trimmed Edge - extracts the trimmed edges of a surface
Intersection - extracts curves from a surface-surface intersection

Isoline - extracts surface row or column isoline
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Project onto Surface - project existing curve onto a surface

Surface Edges - extracts selected surface edges

Surface Projection - extracts curves from all vertical walls

Revolved Surface Boundary - extracts a revolved profile about the part’s index axis

Chaining

= Curve chaining commands can be accessed from three different areas of
the user interface:

= Curve chaining commands may be accessed through the Geometry
toolbar.

Geometry

¢ /. O.N.=m -, K ED
E Closed Curve
H Pick Pieces

Unpick Pieces

= May be accessed from the File menu by clicking on Construct>Curve>

Chaining.
= Or may be accessed by clicking on Curves ™ from the Steps
Toolbox.
Curve Creation >

Which method do you want to use?

Chain pieces of geometry into a dosed boundary using a
single mause dick,

Chain pieces of geometry into an open boundary using a
mouse dick at each end.

Create curves using the curve wizard,

® X U0

Chain projections of vertical surfaces into curves using mouse
dlicks.

Cancel

Help

Curve Wizard

Curve Constructor commands can be accessed in three different areas of
the user interface:

Autodesk FeatureCAM 2017
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= Curve constructor commands are available through the Steps menu.

= They may also be accessed through the File menu by clicking on
Construct and Curve

= May be accessed through the curve toolbar.

Q./. @,

—O To show the curve toolbar, from the file menu click on View then
Toolbars then check the Curves and Surfaces checkbox and press
OK

Tricks and Tips

Curves can be extended just the same as Geometry when using Trim

W,
A
/Extend / this is useful on Curves that have been extracted from the
Solid Model and you need to machine past a point.

Changing a Curve - To Geometry

& Whenever you want to change a Curve back to Geometry just select
the Curve and then go to Construct >Curve and select To

Geometry.
Construct Manufacturing Options Window  Help
@ Point m
o 10 |@w e
Circle r
Fillet r
Arc »
B < e V.
Dimension r From Curve L
Surface » From Surface L4
Solid k Other Methods L4
t, UCs... Chaining *
(7= To Geometry I
Edit Geometry r
& Mew Feature... Ctrl+R
Pattern and Group r
2 Part Library...
-

= This will then create the Geometry so you can then manipulate it as
normal Geometry.

Autodesk FeatureCAM 2017
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Curve Creation

&  The curve will still be there in its original form.

Another good tip to think about if you are having trouble creating curves.

Select the Options tab as shown below.

Mame: curved E [ Clear Fieces

Flane: & Grid

] [ Create ]Layeﬂ

CUCS O Setup T Unrestricted

E Q The following menu will appear.

Chaining Options
Choose the options that are used when chaining geometry into curves,

[] Aweid sharp corners

Chain only on-screen geometries

Endpoint tolerance 0.001 mim
Double-did: depth 100
Single-dlick depth 5

=]
-~

] Cancel Help

Change the Endpoint Tolerance to 0.1mm this will help.

Also the Double click Depth, change this to a higher number. This is ideal
if you are having trouble creating curves from Splined circles which are

faceted.

Open Curves

Remember to use Pick Pieces " on Open Curves.

For example the image below is an Open Curve. Exercise 4 has an open

Curve.

Autodesk FeatureCAM 2017
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Creating Curves (Class Exercise)

1 Open the file Construction Exercise 2.

2 Go to File and select Open and select the following Folder location.

3 C:\Training_Data\FeatureCAM Course Data 2017\Course Work. Within
the Folder there will be the exercise you created on the first day called

Construction Exercise 2. Open this file.

/— + +-\" +
©
\+ +

+

+
\ + + +

Autodesk FeatureCAM 2017
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Curve Creation

4 The image above shows Stock material around the Part. In PartView double

click Stock1.

= Part View

= Global Settings

--T4 ToolManager...

-ﬁ- Spindles and Tool Holders .
8] Feeds Speeds Tables..
&8 Part Library...

G PostProcess...
Machining Configurations...
FM1

'ﬂ' Machining Attributes. ..
-ty Setupl

& Stock Models

r" Curves

-4 Surfaces

P Solids

o= Layers

..... F% Stock models

----- P Reference Axis

----- FE UCS Axis

..... [E STOCK Axis

----- M Setup Axis

----- M3 Stock

----- 23 Layer1

\:Q The image below shows the size of the current material. Select

Resize.

Stock Properties - stock]

[ stock1] |+ Dimensions & Indesxing
=2 Set'tlngs
------ || Dimensions
------ @@ Indexing
(®) Block ALUMINUM
(ORound Hardness (Br): 111
() M-sided Kc: 0,82 kMNjmm~2
(O user-defined
Stock Curve... Material...
w2
e
Thidoess (€
&=
ﬂx|u.noo| v[oooo | z[1 ]
Cancel Apply Help
Autodesk FeatureCAM 2017
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Curve Creation

5 Select the option Compute Stock size from the size of the part.

Stock Dimensions

(C) Enter specific stock dimensions
(®) Compute stock size from the size of the part

< Thickness

Width ® Length

Imported Extra stock Stock size
Data size
Length: 170.000 -X | 5.000 mm. = 130.000
4% | 5.000 | mm.
Width: 120,000 - mm. = 130,000
+ mm.

Thickness: 0.000 -Z |s5p,000 | MM, = 51000

+Z | 1.000 mm.

Preview

< Back ?- Cancel Help

6 Enter the Metric values shown above. Select Next and then Finish.
7 In Part View Select Stock1 and then Right click and select Show Stock.

Curve Creation

We have the ability to give curves a unique name; this can be beneficial
if you have the time. As we progress through this exercise we will give
the Curves relevant names for each Pocket or Boss.

- Q The best view to look at our part is Top View or Ctrl + 5 please
select this view.

8 Please select the Closed Curve Icon from the Geometry Menu.

Tricks and Tips

Please see the example below showing a selection point. This is a good
point to create a closed Curve in our example. Apply this technique to
all pockets.

Autodesk FeatureCAM 2017
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Curve Creation

P
]

\J

—
&
E

10
11

12
13

14
15

We will now select the Outer profile of our Part. A single click will now create
the Curve. Rename the Curve as Outer_Large_Boss.

Then Select the Larger center Circle and call this Inner_Small_Boss.

If you look in Part View you will see the names of the curves you have just
created.

The next Curve we will create is from the larger top right pocket.

Please select this pocket and then move in a counter clockwise direction
selecting all of the similar pockets.

The larger top right pocket will be called Top_right_Large_pocket

Work your way through all of the profiles. The naming convention should look
like the image shown on the next page 3.13
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= Part View
=] Global Settings
TL Tool Manager...
G Spindles and Tool Holders...
S Feeds Speeds Tables..
£ PartLibrary...
& PostProcess..
Machining Configurations...
MC1.fm x|
#H Machining Attributes...
P stockl
=y Setupl
& Stock Models
= Curves
' bottom left large pocket
' bottom left small packet
~ bottom right large pocket
~ bottom right small pocket
" inner small boss
~ outerlarge boss
" top leftlarge pocket
r~ top left small pocket
~ top right large pocket
" top right small pocket
i Surfaces
&P Solids
=-HZ= Layers
5 Stock models
5 Referance Axis
ME UCS Axis
O STOCK Axis
5 Setup Axis
5 Stock
E5F Layer 1

Q The image below shows all of the curves we have just created. This
has been achieved by Hiding All Geometry from the View Menu.

-

>

-,

@%

N

s}
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Curve Creation

N

“&  The image below shows a cross section view of Construction
Exercise 2

@ Bottom Radius of the deepest pocket is 3mm

&’ We will now move the smaller 4 circles in Z to Z-20mm
16 Select Show and then Show All from the View Menu.
17 Hold down the Ctrl key and select the four circles one at a time as shown.

18 Or go to Edit/Select Circles. Select the Hyperlink in Blue and pick one of
the smaller circles.

19 Select Ok and all four circles will highlight.

-
Select Circles

Choose the radius of circles thatyou want

automatically selected, within the tolerance that

eseest [_conce ]
Fadius: 3.400

Tolerance:  0.00100000

"

Lz\

+

,
.

+

+

oy

+
+

.
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Curve Creation

20 Go to Edit/Transform.
21 Then select Move and Translate.

22 We will be moving all four circles in Z Only to Z-20mm

—O By translating the geometry when we come to drill the holes this
will automatically start from Z-20mm.

= See the Transform menu below.

Transform >
Choose the transformation method you would like to apply to the selected set of
entities.

(®) Translate ¥¥Z Distance

(O Rotate ¥ D
() scale ¥ IZI
(_JReflect -

) Toucs
® Distance from 2 paints
Move
OCDDY From: E| 0 ” 0] " 0 |

o k[0 [o 4o ]

Ok Apply Preview Help

& We are now ready for machining. This will be covered in the next
chapter.

Save the File as MC1.fm in your instructors chosen location.

Autodesk FeatureCAM 2017
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Understanding Features
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Understanding Features

Group exercise from Curves (Class Exercise)

Open File MC1.fm with Curves that we created in the Basic Curve Creation
chapter.

=0

The image below shows the depth dimensions for our part. Bottom

pocket radius is 3mm and Boss bottom radius is 3mm.

30.000

N - é

45.000

| TI o

tw X 10.000

I ﬁ 20.000
N

R3

We will machine the component using default settings showing each
step as we work through the example. Tool Crib is
Training_Crib_Metric. We will select a Post of our choice at the end
of this example.

Please be aware that there is more than one way to machine this
component. Time permitting your instructor will go through these
other methods.

Defining Stock Parameters

=0

Before we can start creating our machining sequences we need to
define our stock around our part. This may have been created in our
previous chapter.

If not then please follow these instructions.

1 Show Stock from the PartView menu by right clicking and selecting Show
Stock. Double click on the Stock and the following menu will appear. Please
select Compute stock from the size of the part.

Autodesk FeatureCAM 2017
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Understanding Features

Stock Dimensions
() Enter spedific stock dimensions
(®) Compute stock size from the size of the part
Thickness
Width Length
Imparted Extra stock Stock size
Data size
Length: 170,000 <X | 5.000 . = 130.000
£ 5000 | mm.
Width: 120,000 =Y | 5.000 . = 130,000
+Y | 5.000 i,
Thickness: 0.000 Z |s5n mm. = 51,000
+Z | 1.000 mm.
= Back Mext = '?- Einish Cancel Help

2 Enter the following dimensions into the respective fields on your computer. The
reason for the extra thickness is so we can hold the part in a vice on the extra

5mm of material.

Autodesk FeatureCAM 2017
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& The image below shows the Curves we created in the previous
chapter. Plus Stock. Setup1 is from Centre + Top.

X

+ +
+ +
+ +
+ +
+ +

P
E

P

= We have all the Curves listed in Part View as shown below. If not
please create your curves.

= Part View

= Global Settings
YL Tool Manager...
B Spindles and Tool Holders...
=i Feeds Speeds Tables..
£ PartLibrary...
& PostProcess..
Machining Configurations...
MC1.fm
'ﬂ' Machining Attributes...
P stockl
#fy Setupl
@ Stock Models
=}~ Curves
' bottom leftlarge pocket
" bottom left small pocket
~ bottom right large pocket
" bottom right small pocket
¢ inner small boss
 outerlarge boss
" top leftlarge pocket
~ top left small pocket
« top right large pocket
" top right small pocket
1 Surfaces
7 Solids
£-H= Layers
M3iE Stock models
M3 Reference Axis
ME UCS Axis
iF STOCK Axis
M3 Setup Axis
M Stock
% Layer 1

Autodesk FeatureCAM 2017
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&  We will have to move the 4 comer holes (6.8mm dia holes)
in Z to Z-20mm.

3 Select Edit>Select Circles. Select Radius which is a hyperlink and select one
of the 6.8mm dia holes circle diameters. Select OK. By selecting OK all of
the same diameter holes will then be selected ready to create our Hole feature.

4  Select Edit>Translate.

Transform ot
Choose the transformation method you would like to apply to the selected set of
entities.

(®) Translate ¥¥7Z Distance

() Rotate % D
() 5cale ¥ EI
(I Reflect 7

(I Toucs
® Distance from 2 points
Move
O copy From: El o0 ” 0 " ) |

o k|0 Jlo 4o |

Ok Apply Preview Help

Autodesk FeatureCAM 2017
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& You can see from the image below that the 6.8mm diameter holes

have moved in Z to Z-20mm.

5 Please select Hide all Geometry.

Fe

ways in which to activate the New feature menu.

6 Select Construct>New Feature
7 Select Ctrl + R

8 Select Steps and Features

9

Select New Feature from the Advanced Tool bar to create a New Feature.

The first operation will be to machine the top Face. There are four

“~ New Feature...

Ctrl+R

Advanced

(x]

*-K-

Kaa[@owta

10 Select Face.

Mew Feature

What kind of feature would you like to make?
From Dimensions
) Hole
() Rectangular Pocket
() slot
I:::l Step Bore
() Thread Milling

@ Face

From Curve

I:::l Boss

() Chamfer
I:::l Groowve
i) Pocket
() Round

() side

From Feature

I:::l Group
D User

I:::l Pattern
() Toolpath

From Surface
() Surface Milling

[ Make a pattern fram this feature
[[] Extract with FeatureRECOGNITION

Create new setup...

< Badk

E

Cancel Help

Autodesk FeatureCAM 2017
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11 Select Next to show the New Feature>Location menu.

Mew Feature - Location

Where do you want the Face to be located?

Offset from setup Z location:

LY

A

T

Preview
= Back ﬁ“ Finish | .. Cancel Help
12 Select Next to show the New Feature>Dimensions Menu.
Mew Feature - Dimensions
Enter the dimensions of the Face:
+ Thickness
LS LS LSS LSS LSS,
7 +
%
Preview
< Back ,ﬁﬂ Finish | .. Cancel Help

=7 Accept the current values. Select Next. The following menu will

appear.

Autodesk FeatureCAM 2017
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Mew Feature - Strategies

What strategies would you like to use to cut this Face feature?

Operations

[Jrough pass
Bi-directional rough

Finish pass

[Juse finish tool

Climb mill Connect stepovers with arc

<o 5 o |,

Cancel Help

;O Here we have the option to Connect Stepovers with arc. This will
increase the machining time but give a smoother transition on and
off the work piece. We also have an option to select Rough pass.
This is ideal if you have a lot of material to take off. For our example

just leave it as shown.

13 Select Next twice.

Mew Feature - Default Tool

&a face finish

FeatureCAM has selected the following tool for this operation:
facemillM3200

Tool Parameters
Tool material
Diameter
Height
Corner radius
Mumber of inserts

<oea e

() Use the default tool
sl (®) Search for another tool or make a new one

Cancel Help

CAREIDE
3.2.000 mm
30,000 mm
0,300 mm
3

Autodesk FeatureCAM 2017
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B
=z

B

FeatureCAM will give you the option to keep the tool selected or
Search for another tool or make a new one.

Select the lower option. Search for another tool or make a new
one. Then select Next.

FeatureCAM will give you the option to select a tool from the list.

Mew Feature - Tool Search

a®  face :finish -
Tool Group: | — Face Mil e |
Diameter: | Anything e |
Mame 4 Dia. End. ! Cutt. Exp. Material Taper  Unit
[] 100mm FaceMill 100, 0.800 8 15.000  50.. CARBIDE 0.000  mm
[0 facemillM3200 32.. 0.300 3 30,000  68.. CARBIDE 0.000  mm
™) facemillM5000 5
[ facemillMa300 63.. 0.600 6 40.000  95.. CARBIDE 0.000  mm
[ facemillMaooo aa.. 0.800 8 15.000  50.. CARBIDE 0.000  mm
[ ]Recent tools
Click to create a new tool S|
< Back 4 Finish |, Cancel Help
14 Choose a Facemill of your choice from the list.

15 Select Finish and OK to close the menu. @ = Default selection.

Autodesk FeatureCAM 2017
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Face Properties - facel x

|+ Dimensions ﬁ Location g Strategy @ Misc

Boundaries...

Check surfaces...

. TE Ffinish

Thickness

| 1.000

[o0w |

Cancel Apply Preview Help

:O The next operation will be to machine the Small Centre Boss
feature.

16 Select Ctrl + R or select Steps and Features to create a New Boss
Feature.

Mew Feature

What kind of feature would you like to make?

From Dimensions From Curve
O Hole ® Boss
() Rectangular Pocket () Chamfer
() slat () Groove
() Step Bore () Pocket
() Thread Milling () Round
_JFace () side
From Feature
() Group
() User
() Pattern
() Toolpath
From Surface
() surface Miling

[]Make a pattern from this feature
[[] Extract with FeatureRECOGMITION

Create new setup...

< Back [ Finish |, Cancel Help

Autodesk FeatureCAM 2017
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17 Select Boss From Curve and select Next.

18 Now select the Curve by either picking the Curve from the Screen using the

ﬂ Pick Arrow icon. Or by selecting the inner_small_boss curve from Part
View.

Mew Feature - Curves

This feature requires one or more curves to define the area to be machined. If you have already
created curves for your feature, select them here.

+| [T |
]

L ]

Curve chaining...

If you have not yet created curves, you need to do so before creating your feature,

< Back ﬁ“ Finish |, Cancel Help

19 Select Next. You will be presented with a New Feature - Location Menu.

Mew Feature - Location

The top of the feature will be aligned to the Z location of the curve, Do you want to offset the top of the
feature from the curve?

Offset from curve Z location: 4

Y|

Preview

< Back ,ﬁ“ Finish |, Cancel Help

20 Because we are working from the top face in this instance the Offset from
Curve Z location will be at Zero.

21 Select Next.

Autodesk FeatureCAM 2017
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&  The Boss information is as follows Chamfer 0.5mm Height 10mm.
Bottom Radius 3mm

Mew Feature - Dimensions
Enter the dimensions of the Boss:
Draft Angle Chamfer
0.0 0.5
—¢— Height
Bottom Radius
3
< Back Next = ﬁ“ Einish | .. Cancel Help
22 Select Next and the following menu will appear.
Mew Feature - Strategies
What strategies would you like to use to cut this Boss feature?
Climb mill [ Minimize tool retract
[ ] Individual rough levels [ ]Partline program
Depth first [ | Finish cutter comp.
Operations
[ ]Pre-dril
&
Rough pass Stepowver type:
Bi-directional rough Spiral G
Finish pass
[ IMT toolpaths [ Finish bottom
[ 1 semi-finish pass
[ Use finish toal Spiral
Ramp from top
< Back 1 Einish |, Cancel Help

Autodesk FeatureCAM 2017
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"%  New Feature - Strategies gives you the options for machining the
feature in different ways.

L& Use default settings in this instance.

23 Select Finish and the Boss Properties menu will appear.

Boss Properties - boss1
m |++| Dimensions Li Location 5z strategy _f~ wal Misc
= Settings
|++] Dimensions Stock Curve... Curves... X Section... Check surfaces...
T_’; Location
g5 Strategy
“F wal
# Misc
=)+ Operations Draft Angle Chamfer
& T8 rough [0.0 | [o.500 |
TE rough pass 1
TE draft flat Height
T5 got i
TE finish
TE chamfer Bottom Radius
B
Afoo0 ]
Cancel Apply Prewview Help

By selecting the top menus this will give you more options. For
example select Location and the following menu will appear.

Autodesk FeatureCAM 2017
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Boss Properties - boss]

3@ bossi

- Settings

(N [+ Dimensions
----- L’; Location
-] Strategy
Wall

7 Misc

= Operations

=-T5 rough

: TE rough pass 1
: TE draft flat

. TE draft radius

----- TE finish
----- TS chamfer

|+#| Cimensions T-t Location 55 Strategy j." wall @ Misc

Reposition the feature relative to the curve:

(@ %YZ
() Palar

Relative Position

e

& x[0.000 | v [0.000 | z[0.000 ]

Cancel Apply Preview

Help

24 Select Strategy and the following menu will appear.

Boss Properties - boss1

@ boss

= Qpemﬁons
ElTE rough

TE rough pass 1

----- TE finish
----- TE chamfer

|#+| Dimensions L% Location g strategy o wan [ misc

Climb mill
[individual rough levels
Depth first

Operations

Crre-dril

Rough pass
Bi-directional rough
[(Rough cutter comp.

Finish pass
[CINT toolpaths
[(]semi-finish pass
[Juse finish tool
Ramp from top

[JHelical side finish

[ Minimize tool retract
[ ]Partline program
[ ]Finish cutter comp.

Diarneter=

Stepover: | Spiral

[ ]Finish bottom

Skepover:
Spiral

Wall pass

Wind Fan...

Pitch=

Cancel Apply Preview Help
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25 Select Wall and the following menu will appear.

Boss Properties - boss?
B boss? |+ Dimensions Lt Location 55 Strategy j‘- Wall @ Misc
EI Settings ) )
P e [++| Dimensions Side Roughing
..... 1 Location Alto Flat-snd mil Steps
- g9 Strategy Radius mil Steps
Wall Tapered mil Sk
7 Misc e
(- Operations [IBottom up
EITE rough
T8 rough pass 1 Side Finish
H TE draft flat (®) Automatic () Radius mill (") Tapered mill
B TE draft radius
..... 15 Finish [1Bottom up
----- TS chamfer
Cancel Apply Preview Help
26 Select Misc and the following menu will appear.
Boss Properties - boss1
- boss1 |+=+| Dimensions ‘LJ; Location ;% Strategy jﬁ wall @ Misc
=) Settings
Loh || Dimensions [Jretract to plunge dearance
----- u Location
o B Base priority = 10.000 Equal depth of cut
Chamfer before finish = False
i Deburr radius = 0.000
Feed override % = 100,000
- Operations Max. spindle RPM = 10000.000
= h Min. corner radius = 0.000
& TE _-IFEUQ h 1 Plunge dearance = 3.000
roudn pass Spindle RPM averride % = 100,000
TE draft flat Spline tolerance = 0.025
------ TE draft radius Tool % of arc radius = 98.000
..... TE finish Z rapid plane = 25.000
----- TE chamfer

Reset All
Mew Value: | Set Unset
Cancel Apply Preview Help
Autodesk FeatureCAM 2017
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—
Qj? This is a quick overview of the options in Misc.

Base Priority. Enter the priority that the operation takes in the
document. The lower the number, the higher priority the operation takes.

Plunge clearance. Enter the distance above the operation at which the
tool feeds

Z Rapid Plane. Enter the minimum safe distance in Z above your part.
27 Select OK to hide the menu. Then run 3D Simulation to view the results.

28 Eject the Simulation.

“&  The next operation is to machine the larger 4 pockets
29 Select Ctrl + R or select Steps and Features to create a New Feature.

30 Select Pocket from Curve.

Autodesk FeatureCAM 2017
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Mew Feature

What kind of feature would you like to make?

From Dimensions From Curve
() Hole () Boss
() Rectangular Pocket () Chamfer
() slot () Groove
(O step Bore ®Pocket
() Thread Miling (JRound
i) Face () Side
From Feature
() Group
) User
() Pattern
() Toolpath

From Surface
() Surface Miling

[ |Make a pattern from this feature
[ ]Extract with FeatureRECOGNITION

Create new setup...

< Back ﬁu Einish |T Cancel Help

31 Select Next.

=Y

& We need to select the four larger pockets. The next screen shot shows
all four pockets selected. Showing the names of the pockets we
created the day before. You can select them from Part View or we
can select the Curves manually first selecting them one at a time. For

k|

manual selection we use the Pick Arrow.

MNew Feature - Curves

This feature requires one or more curves to define the area to be machined. If you have already
created curves for your feature, select them here.

il top left large pocket
® top right large pocket
~ | bottom right large po.
il bottom left large pocket

il curvel

g

Curve chaining...

If you have not yet created curves, you need to do so before creating your feature.

< Back ﬁ“ Einish |- Cancel

Help

32 Select Next. This will show you a menu where you change the Offset from
Curve Z Location to -10mm

Autodesk FeatureCAM 2017
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33

34

35
36

37
38

39

Select Next.

New Feature - Location

The top of the feature will be aligned to the 7 location of the curve. Do you want to offset the top of the
feature from the curve?

Offset from curve Z location:

A ET }
Dz
< Back Mext > ﬁ" Einish |, Cancel Help

MNew Feature - Dimensions

Enter the dimensions of the Pocket:

Draft Angle Chamfer
0.0 0.5

= 1 + Depth

- =
i ) Bottom Radius
7 mumm

Preview

< Back ﬁu Finish |, Cancel Help

L U Pocket information. Chamfer 0.5mm Depth 10mm

Select Finish. This will use default tools from the tool Crib

Training_Crib_Metric.

The next operation will machine the 4 smaller pockets.

Select Ctrl + R or select Steps and Features to create a New Feature.

Select Pocket from Curve
Select Next.

From Curve
-._:_.-Boss
-._:_.-Chamfer

&  We need to select the four smaller pockets. The next screen shot
shows all four pockets selected.

Select Next. This will show you a menu where you can change the Offset
from Curve Z Location to -20mm.

Autodesk FeatureCAM 2017
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Mew Feature - Location

feature from the curve?

Offset from curve Z location:

=]

< Back

Next >

The top of the feature will be aligned to the Z location of the curve. Do you want to offset the top of the

%

y

,ﬁ' Einish | .. Cancel

Preview

Help

& Pocket information Depth 10mm Bottom Radius 3mm

40 Select Finish. Run 3D Simulation. See 3D Simulation of the part below.

41 Select Eject.

Autodesk FeatureCAM 2017

New Feature - Dimensions

Enter the dimengions of the Pocket:

Draft Angle
0.0

0

Chamfer

+ Depth

+

==
Bottom Radius

7, =

< Back

Next =

,ﬁ“ Einish | .. Cancel

Preview

Help

© Copyright 2016 Autodesk, Inc. All rights reserved
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-
EQ We now have to drill the four holes. One in each corner plus the

16mm diameter hole at X0, YO0.

42 Select the Edit menu and then select Circles. Then Select the Blue Hyperlink
Radius. Once you have selected this please select one 3.4mm radius circles on
the screen. Select OK. All four circles of the same diameter will be highlighted.

Select Circles

Radius:

Tolerance:

Choose the radius of drdes that you want automatically
selected, within the tolerance that you specify.

3.400

0.00100000

Cancel Help

CSJ

+
I

\a*

43 Then Select Ctrl + R or select Steps and Features to create a New

Feature.

44 Select Hole. Also select Make a Pattern from this Feature.

Autodesk FeatureCAM 2017
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New Feature

‘What kind of feature would you like to make?
From Dimensions
(®) Hole
(O Rectangular Pocket
(O slot
O Step Bore
() Thread Miling

O Face

From Curve
O Boss

() Chamfer
O Groove
(O Pocket
(O Round
(O side
From Feature
(O Group
(O User

(O pattern
(O Toolpath

From Surface
() Surface Miling

Make a pattern from this feature
[ Extract with FeatureRECOGNITION

Create new setup...

< Back Mext = |5“ Finish |, Cancel Help
45 Select Next, Please select Tapped Hole and enter the following values.
Mew Feature - Dimensions

What type of hole would you like to make? Tapped Hole e
Enter the dimensions of the Hole: O Custom

(®) Standard Thread

Mg x 1.25 ~

Chamfer

Thread Depth 4 B
Pitch Through
1.250
Angle
0.000
Metric e
s
< Back Next > |ﬁ" Einish ‘, Cancel Help
46 Select Next.
New Feature - Patterns
What kind of pattern would you like to make?
O Linear
() Radial in the setup XY plane
Radial around index axis
(O Rectangular
(®) Points list pattern in the setup XY plane
< Back ﬁ" Finish ‘ - Cancel Help
47 Select Next.
b
“&  FeatureCAM shows the Dimensions for each Hole.
Autodesk FeatureCAM 2017
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bk

Pattern - Dimensions
Point List: i
-65.000000  -40.000000  -20.000000  0.000
65.000000  -40.000000  -20.000000  0.000
65.000000  40.000000  -20.000000  0.000
" -65.000000  40.000000  -20.000000  0.000
¥
¥
Set Add Delete Up Down
Hx [s.000 v [ 0000 z [-2000 A[n000 |
Preview
< Back ﬁ" Finish |v Cancel Help

48 Select Finish then select the Strategies Tab.

Hole Feature Properties - helel

op pattem |+ Dimensions Lt Location 34 Strategy E Misc
... St
B | |4I:E|ISDimE:ﬂsions [[] Combine with similar hales into canned cyde
-8 holel Retract to Z rapid plane
- Seftings Retract to plunge dearance
Pl |++| Dimensions Drill Operations
----- 'L*; Location
EM't_'Etng Spot drill Attempt chamfer w/ spat
..... isc
E-- Operations [ Pilat dril Pilat diamneter(s)=
----- TS spotdril & il
""" TE dril [ Jream Ream before chamfer
..... TE tap
Tap Type Cutting ~
Cancel Apply Preview Help

4.22

Change the options to suit your preferred machining style. For

example if you do not want to Spot drill all holes just untick the
option in the menu.

Autodesk FeatureCAM 2017
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49 Select Finish accepting all default tooling. All of the selected holes will now be
machined.

&  The next operation will be to machine the Centre hole 16mm
Diameter plus chamfer.

50 Select Ctrl + R or select Steps and Features to create a New Feature.

51 Select Hole. Select the single hole by selecting the geometry with your cursor
(Left hand mouse button). Select Next.

Mew Feature - Dimensions

What type of hole would you like to make? Plain Hole -

Enter the dimensions of the Hole:

Chamfer

Depth

5 ]

[ ] through

H—™

Diameter

Preview

= Back ﬁ“ Finish | Cancel Help

52 Select Finish to accept all default tooling from your selected Crib.

53 All we have to do now is machine the outside shape using Boss.
54 Select Ctrl + R or select Steps and Features to create a New Feature.
55 Select Boss. Select Next.

Autodesk FeatureCAM 2017
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Mew Feature

What kind of feature would you like to make?
From Dimensions
() Hole
() Rectangular Pocket
() slat
(::I Step Bore
() Thread Milling

(::l Face

Fro

() Chamfer
l:::l Groove
() Pocket
) Round
() side

From Feature
) Group
l:::l User

l:::l Pattern
() Toolpath

From Surface
() Surface Milling

[ ]Make a pattern from this feature
[] Extract with FeatureRECOGMITION

Create new setup...

= Back

F e

Cancel Help

56 Select the outer Curve called Outer_Large_Boss.

57 Select Next.

New Feature - Curves

This feature requires one or more curves to define the area to be machined. If you have already
created curves for your feature, select them here.

s

X
&

outer large boss

ﬂ curvel

Curve chaining. ..

If you have not yet created curves, you need to do so before creating your feature.

< Back |ﬁ“ Finish ‘. Cancel Help

Autodesk FeatureCAM 2017
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Mew Feature - Location
The top of the feature will be aligned to the Z location of the curve. Do you want to offset the top of the
feature from the curve?
Offset from curve Z location: i
"o || -10
< Back Mext = ,ﬁﬂ Finish | .. Cancel Help

—O The Offset from Curve Z Location is ~-10mm
58 Select Next.

New Feature - Dimensions

Enter the dimensions of the Boss:

Draft Angle Chamfer
0.0 0.5

Height

!
3, Bottom Radius
a
=]
< Back Mext = ﬁﬂ Einish |, Cancel Help
59 Enter the Height as 35.5mm
60 Select Next.
61 Select Finish. Then select the strategy tab. Please select the following
options.
Autodesk FeatureCAM 2017
4.25
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Boss Properties - boss2
B boss? || Dimensions L3 Location 4 Strateay [ Misc
= Settings
|++| Dimensions Climb il [ IMinimize tool retract
'L*; Location - )
Strategy (individual rough levels [(]Partine program
Misc Depth first ]Finish cutter comp.
= Operations Operations
TE semifinish
TE finish [JPre-dril
TE chanfer ___',D Rough pass Stepover: | Spiral ~
- Bi-directional rough
Rough cutter comp,
Finish pazs [ Finish bottom
[INT toalpaths
_-' Semi-finish pass Spiral
[Juse finish tool Wall pass
[ Jramp from top Wind Fan...
el [] Helical side finish Pitch=
Cancel Apply Preview Help

62 Untick Rough pass and Ramp from top. Then select Semi-finish pass
and helical side finish. With a helical pitch of 6mm.

63 Select Wind Fan.

Y

& This is the Leadin/out movement for this operation.

"¢  select the WindFan option in the menu, which shows a sub-menu
as shown below. This produces the following toolpath

Wind Fan Finish Options

Options for a wind-fan style entry and exit for 2-axis
finishing are controlled here.

Wind fan finish

Wind fan radius mm

Wind fan angle 135 deq.

ot
Cancel
Help

Autodesk FeatureCAM 2017
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Windran

R10.00

-

S
~
e

AN
\,

AN

-

135.00°

s

:C? Windfan at 135 degre

es and 10mm Radius

/ |

\\

Wind Fan Finish Options

*
Options for a wind-fan style entry and exit for 2-axis
finishing are controlled here.
Cancel
Wind fan finish Help
Wind fan radius mm
Wind fan angle 180 deqg.

=C? Windfan at 180 degrees

Autodesk FeatureCAM 2017
© Copyright 2016 Autodesk, Inc. All rights reserved
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/),

N

A} The position of the Leadin/out is not in the best position. The next
menu gives you the option to change the start and end points.

:C? We have created a Point as shown on the next page. This enables
you to snap to this point to give a Start point and retract point.

64 Select the Boss2 feature in PartView. Then select semi-finish and then
select plunge.

Boss Properties - boss2

8 boss2 Tools F/S  Codant Stepovers Plnge  Miling
Bm‘;_ﬁﬂ?s[)imensions Plunge dearance mm
; 1 Location [JRelative plunge
i % et Plunge feed override [s0.000 %
CTE o 2ranp derarce [oom_Jmm /
LTE chamter e
Maximum ramp angle
Maximum ramp distance [
Minimum Ramp. ..
S —
Sotoant ey L1 20 05] |
Retract point I:l N
Helical ramping Helical Options. ..

Reset All

Cancel Apply Preview Help

& This will update all Start points and Retract points. See following
image.

Autodesk FeatureCAM 2017
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EB/

mp—
CB

LO The part is now complete for side 1 See 3D Simulation

65 Save the file as Exercise MC1 Method one in your instructors preferred
location.

66 Save the file again and call it MC2 Method two in the same location.

Autodesk FeatureCAM 2017
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67 Delete the first pocketing Feature.

68 Double click on Pocket2 and Set Offset from curve Z Location to -10mm

then select Next.

69 Set the following values in the Dimensions tab.

Pocket Properties - pocket?

® pockei2 || Dimensions L Locaton g Strategy " wal [ Misc
) Settings
E ‘{:" E‘u:::-i‘:‘:ns Islands... X Section... Chedk surfaces...
- Bg Strategy
Y wal
H Misc
(= Operations
T8 preil
=-T8 rough Draft Angle Chamfer
TE rough pass 1 0.500
;g rough pass 2 J +* Depth
T8 dreft izt
5-TS fish Bottom Radius
TE charflfuerrner
A
oK Cancel Apply Preview Help
70 Select Next. Then from the Strategies page, select Pre-drill and enter
16mm
Pocket Properties - pocket2 x

B pocket2
- Seftings
. |++| Dimensions
‘L"; Location
A Strateqy
UL
Misc
= Ciperations

TE pre-diil

|_:_|‘|'E rough
TE rough pass 1
TE rough pass 2
TS draft flat
TE draft radius

~TE comer
- TB chamfer

|«| Dimensions L Location By Strategy F wal A misc

Climb mill [ Minimize toal retract
[ Jindividual rough levels [Jrartine program
Depth firet [ Finish cutter comp,
Operations
Pre-dril Diameter= | 16
Rough pass Stepover: | Spiral v
Bi-directional rough
[Jrough cutter comp.
Finish pass [ Finish battom
D NT toolpaths Stepover:
[ semi-finish pass Spiral
[Juse finish toal Wall pass
Ramp from top Wind Fan...
[JHelical side finish Pitch=
Cancel Apply Preview Help

71 Select Finish.

Autodesk FeatureCAM 2017
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&  Before we run a 3D Simulation. We need to define 4 small curves
for the corner details.

72 Select Ctrl+5 Top View.
73 Select Hide All.
74 Then select Show all Geometry.

L

76 Select the three elements shown and then apply this method to all four
corners.

75 Create an Open Curve by using Pick pieces.

T

77 Select Enter for each created Curve.
78 Select Esc to Finish.

79 Select Hide all Geometry. All that will be visible will be the four Curves that
we have just created.

80 Select the Four Curves on the screen. Use the Ctrl Key for group select.
81 Select Ctrl+R New Feature. Select Side.

82 Select Next Twice.

83 Select the correct machining side for each Curve.

84 Select Next and then set the Offset from Curve Z Location to -10mm

85 Select Next and enter the following values.

Mew Feature - Dimensions

Enter the dimensions of the Side:

Draft Angle Chamfer
o ] s ]

Depth
10

Bottom Radius

Preview

< Back Next = ﬁ“ Finish | .. Cancel Help

Autodesk FeatureCAM 2017
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86 Select Finish.

=

You will have to change the Minimum Rapid Distance from 400%
to 50% this will allow the cutter to Rapid to the safe level height
between moves.

Min. Rapid distance% - Enter the minimum distance, as a
percentage of the tool diameter that the tool can use a rapid move
for. Moves smaller than this distance use a feed move.

You can set the default value of this attribute for the current
document in the Machining Attributes dialog. Set this in the Misc.
tab.

NT toolpaths do not have the Min. rapid distance % attribute.
They use Stepover rapid distance instead.

Stepover rapid distance — this option controls when to retract
and plunge on Boss Stepovers for NT toolpaths. Enter an absolute
distance.

Traditional toolpaths (Spiral and Zigzag) do not have the
Stepover rapid distance attribute. They use Min rapid distance
% instead.

If you get a collision on the part this means that the Minimum
rapid distance is set to 400%.

87 Go to Machining Attributes (Local Setting) and set the Minimum rapid
distance to between 50% to 100%. This will allow the cutter to retract
between moves.

Autodesk FeatureCAM 2017
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“& It would be a good idea to set this Parameter in your main
Configuration. (Global Settings) This will prevent any further
problems. Remember to set this value on all computers.

88 Set the Base Priority for the following Features.

L) Base Priority = Enter the priority that the operation takes in the
document. The lower the number, the higher priority the operation
takes.

Face = Base Priority 1
Boss = Base Priority 2

Pockets = Base Priority 3
Base priority
= The default priority for features. Features are sorted by their priority to

determine the order in which they are manufactured.

= Set the Priority attribute on each feature to override the Base priority
and order the features for manufacturing. For features that have the
same priority value, FeatureCAM uses minimization of tool changes and
other criteria to determine a manufacturing order.

Minimize Tool Changes

Automatic Ordering COptions >

Automatic operation ordering is controlled with these options:

Minimize tool changes

[ ]Do finish cuts last

[ ] cut higher operations first
[ ] Minimize rapid distance

Cancel

Help

¢  Minimize tool changes groups operations together that use the
same tool. This saves time for you by eliminating or reducing
needless tool changes.

Autodesk FeatureCAM 2017
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Do Finish Cuts Last

Automatic Ordering Options >
Automatic operation ordering is controlled with these options:

[ ]Minimize tool changes

Do finish cuts last

[ ] cut higher operations first
[ Minimize rapid distance

Cancel

Help

& Do finish cuts last moves the finish milling operations to the end of
the setup without altering the order of the finishing operations? If you
want to perform all rough milling operations before finish milling
operations, select the Do finish cuts last attribute

Cut higher operations first

Automatic Ordering Options d
Automatic operation ordering is controlled with these options:

[ ]Minimize tool changes

[ ]Do finish cuts last

Cut higher operations first
[ ] Minimize rapid distance

Ok

Cancel

Help

Autodesk FeatureCAM 2017
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"¢ This attribute only affects milling setups. Select this check box to
mill the features from the top of the stock first and work toward the
bottom.

EFAY If you deselect this attribute, you should carefully graphically verify the
toolpath before cutting your part.

Minimize Rapid Distance

Automatic Ordering Opticns >
Automatic operation ordering is controlled with these options:

[ ] Minimize tool changes

[ ] Do finish cuts last

[ ] cut higher operations first
Minimize rapid distance

Cancel

Help

& This attribute only affects milling setups and is the only ordering
option that will change the order of features specified in the part
view. Minimize Rapid Distance moves to the next closest feature
that uses the same tool as the last operation.

89 Run a 3D Simulation of the finished Part.

Autodesk FeatureCAM 2017
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90 Save the File as MC2 Method two. Save the files in your Coursework
folder.

Y

&  We need to Face the opposite side of the part.
91 To do this we need to create Setup2.
92 Double click on Setup1 in PartView. Then select Align to Stock Face.

Setup - Part Program Zerc

What method do you want to use to define the part program zero location for Setup2?

(®) align to Stock Face
Align to Index axis

() align with existing UCS

() align to part geometry

() Uge current location

< Back ?- Einish Cancel Help

93 Select Next.

Autodesk FeatureCAM 2017
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94 Select Bottom and Center.

Setup - Part Program Zero

Where should part program zero be located for Setup2?

Stock face

() Front (O Left () Top
(O Back () right (@) Bottom
XYZ Location

+_.:I Pick location

« Back "{5'- Einish Cancel Help

95 Select Next. Then set the Z Offset to -5.00mm then select Finish.

Setup - Part Program Offset

Would you like to apply an additional offset to the setup location?

X Offseks D.00D Location in world coordinate system
Origin:
¥ Offset: 0.000 { 90.000, -55.000, -45.000 )

7 Offeet: m Axis Vectors:
X: (-1.0000, -0.0000, -0.0000 )

7 Rotate: 0.000 ¥: (0.0000, 1.0000, 0.0000)

Z: (-0.0000, -0.0000, -1.0000 )

Preview

< Back Mext = "Q?- Einish Cancel Help

Autodesk FeatureCAM 2017
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EO To have a look at the new Setup2 change the view to isometric.

i
!
j

By ki
AR Y

] k!

96 Create a Facing operation on Setup2. Remember to select the Rough
option and set the Z Increment in the Milling tab to 2mm.

Face Properties - face2

B face2

- Seftings

- |++| Dimensions
E L"; Location

i g Strategy
: Misc
B Operations

T8

. TE finish

Tools  FJS Coolant  Milling

Attributes  rough

Finish allowance = 0,500
Last pass overcut % = 20.000
Lateral overcut % = 100,000
Min rapid distance % = 50,000
Priority =
Stepover %% = 85.000
Target horsepower =
*Z increment = 2
Zigzag angle = 0.000

Mew Value: | 2

Post Vars...
Reset All
Set Unset
Cancel Apply Preview Help

Autodesk FeatureCAM 2017
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¢ Run a 3D Simulation to verify the machining in this setup.

97 Select Eject or Esc to close the 3D Simulation.

This is the completed list in PartView.

Autodesk FeatureCAM 2017

= Part View

=] Global Settings
YL ToolManager...
-6- Spindles and Tool Holders...
5 Feeds Speeds Tables...
% Part Library...
# PostProcess..
Machining Configurations...
MC1.fm x|
ﬂ' Machining Attributes...
@ stockl
= &ty Setupl
~@ facel
boss1
pocket2
@ sidel
#@ boss2
o} & pattern
& holel
#@ hole2
£ ity Setup2
M@ face?
& Stock Models
=" Curves
~ bottom left large pocket
r~ bottom left small pocket
r~ bottom right large pocket
+~ bottom right small pocket
" inner small boss
' outer large boss
" top leftlarge pocket
" top left small pocket
' top right large pocket
" top right small pocket
' curved
r~ curves
" curved
" curve?
/A Surfaces
F Solids
[=Nrat=— Layers
M Stock models
M Reference Axis
FIEE UCS Axis
O3F STOCK Axis
MiE Setup Axis
Y Stock
Em Layer 1

Steps

GiEd

Browser
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EO Save the File as MC2 Method two. Save the files in your
Coursework folder.

——é? Close this document and create a New file.

Multiple Fixture Document

1 Open a New Multiple Fixture Document.

Mew Part Document Wizard >

What kind of part file would you like to make?

a Turn/Mill

u Wertical Mill/Turn
0 Milling Setup
¢ Wire EDM Setup

1 : Multiple Fixture
$ Tombstone Fixture

|
a a Simulation Machine Design

a Swiss Turning

Unit of Measure:  (_) Inch (®) Millimeter

< Back Cancel Help

“&  From Multiple fixture documents the following menu will appear.

Autodesk FeatureCAM 2017
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Multiple Fixtures x
Setups (* - Exduded)
Setup Part D Exd, | |o¢deminant . Partslist... |
Fart dominant
| Fixtures... |
Add...
Delete
Up Edit...
i Machine simulation. ..
Indude
Exclude
ok | cancel | Heb
2 Select Parts List.
3 Select Browse and add the two files shown.
Part Files x
FM Part Files: ok
:\Training Data\FeatureCAM Course Data 2016\Course Wark
Cancel
Browse...
Reload
Delete
Help
£ >
4  Select OK and then select Add.
Autodesk FeatureCAM 2017
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Setup

Which setup do you want to add?
Part/Setup:

MC2/f5etup2

X

Part Name (optional): | MF1

X

< Back Mext = Cancel

Help

5 Select Next. Create a new Fixture ID for each Setup.

Fistures

How do you want to locate the new setups?

Add the new setups to a predefined fixture

%

(@) Create a new fixture for each setup

Start fixture IDs at:

Help

Autodesk FeatureCAM 2017
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6 Select Next.

& We will leave the first Datum at Zero in X0,Y0,Z0

Configuration

Origin of the first setup:

S X | | v [oooo | z |o.000

=
How many times do you want to repeat this
. Tr Epae-ngj setup?

=

Y
NN .

wrigin © W

X repeats E ¥ spacing | 205.000
o ]

¥ spacing | 155.000

< Badk Mext = Cancel

Help

7 Select Next. Then select Finish.
8 Then Select Add and then select MC2.

Setup

Which setup do you want to add?
PartfSetup:

MC&EEEEI

Part Mame {optional): | MF1

= Back Cancel

Help

Autodesk FeatureCAM 2017
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9 Select Next.

Fixtures

How do you want to locate the new setups?

l ; Add the new setups to a predefined fixture
’I (®) Create a new fixture for each setup
@ SathreDsat [55 |

< Back Mext = Cancel Help

10 Select Next. Then change the X value to 400 and the Y value to 50

Configuration

Origin of the first setup:

X | 400 ¥ | 50| Z | 0.000

K2 A
e
Haow many times do you want to repeat this

‘?. E_pachg_‘jz setup?

X repeats 0 X spadng | 205.000

Y
{k k Y repeats ] Y spadng | 155.000
origin © Y

< Back Mext = Cancel Help
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11 Select Next then Finish to accept. Run a 3D Simulation to see the results.

Preview

The new setup configuration is shown in the wview.

Press:  <Finish> to accept,
<Back> to change,

<Cancel > to abort,

bt

= Badk Finish Cancel Help

Autodesk FeatureCAM 2017
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Basic Toolpath Terminology

=Q Z Rapid Plane = 50mm (Default) Enter the minimum safe distance
in Z above your part which could include clamps and fixtures.

:O Plunge Clearance = 3mm (Default) Enter the distance above the
operation at which the tool feeds.

=O Tool Change Location = this is the point where the tip of the tool
moves to prior to a tool change. (Post Options)

Z Rapid Plane= 50mm

Tool Change Location
X0Y0 Z150

Plunge Clearance 3mm '

/|

Autodesk FeatureCAM 2017
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Post Options

Miling  Turn/Mil  Wire EDM

CMC File

| ng_Data'\FeatureCAM Course Data 2016 Training Posts\Fanuc_Robadrill.cnc v|

Min/Max Arc 0.025 | | 25000.| mm

Blodk Start 0

Block Increment

Output Units:

@O [w][z
: g

Disable Macros

[Imacro call for single hole

Enable Cut Comp [CJEnable 30 Cut Comp
[C]Force segment start for each operation

[IMon-Modal Decel, Override

Tool Change Location

Cancel

Browse...
Edit...

Defaults

Help

&  Offset from curve Z location = If you want to change the top of
the feature, enter a value for Offset from curve Z location. This

can be a positive or negative number.

Mew Feature - Location

feature from the curve?

Offset from curve Z location:

Moo |

The top of the feature wil be aligned to the Z location of the curve. Do you want to offset the top of the

4
Z
Z

Preview

= 5 o .

Cancel Help

Autodesk FeatureCAM 2017
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= Depth = Enter the distance cut into the material in Z.

Mew Feature - Dimensions

Enter the dimensions of the Pocket:

Draft Angle Chamfer

00 I |
! + Depth
,’Z » j 10.0
// % Bottom Radius \
/ ]
Preview

< Back ﬁtl Finish | . Cancel Help

= Minimum Rapid Distance % = Enter the minimum distance, as a percentage
of the tool diameter, that the tool can use a rapid move for. Moves smaller
than this distance use a feed move. Please set this to 100%. Can be set in
Machine Attributes or Machine configuration. If the next rapid move is
greater than the diameter of the cutter as a percentage % then the tool will
lift up to the Rapid plane clear of the work piece.

= For example if you have a 20mm dia tool and the minimum rapid
distance is set to 300% this will equate to 20mm x 3 = 60mm minimum

rapid distance.

Autodesk FeatureCAM 2017
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Minimum Rapid Distance set

You can see that the tool lifts up between cuts set at 300%

For example if you have a 20mm dia tool and the minimum rapid
distance is set to 400% this will equate to 20mm x 4 = 80mm
minimum rapid distance. As a guide I would always set the Minimum
Rapid distance between 50% and 100%. (Default = 400%)

Minimum Rapid Distance set
@ 400%

LO Please note that the tool will remain down and move at the current
feedrate (GO01).

Autodesk FeatureCAM 2017
© Copyright 2016 Autodesk, Inc. All rights reserved
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™
By

Rough pass Z increment: - This sets the depth of cut for the
Rough pass.

Enter a depth Z increment for each pass that the roughing routine
performs on the part. You can set the depth of cut in several places.
Also Finish pass Z increment is available under the Finish Tab.

Pocket Properties - pocket]

@ pocketl Toolz  Ffs Coolant Stepovers
= Settings

|++| Dimensions Atfributes  rough

T-’E Location Finish allowance = 1,250

g5 Strategy Min rapid distance % = 400.000

5 Misc Min. corner radius = 0,000
& Operations Mult. rough diameter(s) = 15, 0

Priority =

TS rough *Rough pass Z increment = 3

TE finish Target horsepower = 1,148

TE chamfer Toolpath corner % = 0.000

Total stock =
Curly Corner...
Post Vars...
Reset Al
Mew Value: 3 Set Unset
oK Cancel Preview Help
Aj? Depth of cut = 3mm (Endmill Tool Properties)
Autodesk FeatureCAM 2017
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End Mill Tool Properties >

Endmil Overrides Coolant Holder Feed/Speed Pecking

Tool Mame: Endmill 16mm dia 2 Flute
(®) Only set Tool Post 1 (T set all Tool Posts
Tool Post and Spindle P1: Upper toal post, main spindle side

Default tool registers

] Operations
Tool number IZI Same

| Any Operation w
Diameter offset register 0
Length offset register o
Tool ID ]
Comments
Stepover mm

Cancel Apply Help

Understanding 2.5D Features

What are Features?

The easiest way to think of Features is as individual machining operations that
the user would have to perform on a machine tool. For example, if the user
wanted to face off the top of a block and then drill some holes at various points
on that block. They would first need to put a Face mill into the machine tool and
machine across the top of the block. This would be defined as a Face Feature.
If they then wanted to drill some 10mm diameter holes, they would need to
change the tool and then maybe centre-drill and drill the holes that were 10mm
in diameter. This would be Hole Feature 1. If there were any more holes of a
different size, these would need to be defined as another separate Feature, so
the next Feature would be Hole Feature 2 and so, on until the job is complete.

Feature Types

FeatureCAM uses various Features to define any 2.5D shape and they are
found on the New Features form which can be accessed via the Steps Toolbox.

Autodesk FeatureCAM 2017
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Mew Feature

What kind of feature would you like to make?

From Dimensions From Curve
(®) Hole () Boss
(_J Rectangular Pocket () Chamfer
() slot () Groowe
() Step Bore () Pocket
() Thread Milling () Round
() Face () side
From Feature
D Group
i) User
D Pattern
() Toolpath

From Surface
() surface Milling

[ Make a pattern from this feature
[[] Extract with FeatureRECOGNITION

Create new setup...

< Back Iﬁ' Einish | .. Cancel Help

= They are separated into Groups, depending upon how the user wishes to
define the Features.

= There is a From Dimensions group which uses dimensions that the user
might take from a drawing to describe the shape. Or From Curve group
which uses Curves to define the shape of the Feature.

= All Features created inside of FeatureCAM are initially created using the
New Feature Wizard. The New Feature Wizard can be accessed in
several different areas of the user interface for example. Advanced
Toolbar, Steps Toolbar or File Menu.

= Within the From Dimensions Group are the following categories.
= Hole, Rectangular Pocket, Slot, Step Bore, Thread Milling and Face.
=  We will work through all of Features listed and explain how they function.

= Holes are created by Drilling or Boring and may have other characteristics
such as a Chamfer or Tapped threads. They are manufactured using
canned drilling cycles.

Plain Hole A

Plain Hole
Counter Bore
Counter Sink
Counter Drill
Tapped Hole

CD Tapped Hole
Thread Milled Hole
Back Bore Hole

Autodesk FeatureCAM 2017
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CD Tapped Hole

Thread Milled Hole

Backbore Hole

Autodesk FeatureCAM 2017
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—O We will start with the Plain Hole.

Mew Feature - Dimensions

What type of hole would you like to make?

Enter the dimensions of the Hole:

Plain Hole v

Chamfer

Depth
[ Through
=
Diameter
/
< Back MNext = ,ﬁ“ Finish | Cancel Help

= Select Next and you will be presented with a location menu

Mew Feature - Location

Where do you want the Hole to be located?

(@) %YZ
() Polar

Position

EHE!!I | v[oo | z[o0

< Back

Preview

Cancel Help

Autodesk FeatureCAM 2017
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&  Enter the coordinates for your hole. After the location menu has been
displayed select Next and you will get the strategies menu which

will allow you to customise the drilling sequence.

Mew Feature - Strategies

What strategies would you like to use to drill this Hole?

Combine with similar holes into canned cyde
() Retract to Z rapid plane
(@) Retract to plunge dearance

Crill Operations

Machining Type:
(®) Drill only
{ ooill il

Spot dril Attempt chamfer with spot
[ ]pilat drill

Dril
[ ]Ream Ream before chamfer

|:| Bare

< Back ﬁ“ FEinish |, Cancel Help

: ﬁ" Select Finish. Your Hole Feature has been created and machined.

Hole: Drill to depth (Information Only)

The actual depth of the twist drill operation is determined as follows:
Drilled Depth = depth + (diameter / 2) / tan (Angle of drill / 2)

For example, using a 20mm drill with 118 degree Rake angle. The depth
is set to 25mm. Allowing for Drilled Depth = depth + (diameter / 2.0)
/ tan (Angle of drill / 2.0) the actual drill depth will go to Z-31.009mm

Autodesk FeatureCAM 2017
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B halel

=] Settings

: |++| Dimensions
+ Location

Type:

TE spotdil
TE drl
TE chamfer

Twist Drill Tool Properties >
Twist Dril  Overrides Coolant Holder Feed/Speed Pecking
MName | 3 20mm drill
Measure Jinches
Diarneter 20,00000 | mm
Cutter length mm
Overall length 150 mm
Exposed length
Shank diameter 20.00000
Angle [ 118.000
Class [insert
[Juse curve to describe tool shape
[]Touch off at the shoulder
Tool material HSS ~
Tool finish BRIGHT ~
Hand (®) Right iLeft
Cancel Apply Help
Example Drill to Depth Hole 1
Hole Feature Properties - holel *

[++| Dimensions u Location g Strategy @ Misc

Plain Hole ~

Depth

25,000

AT [ Through

—

Cancel Apply Preview Help

Autodesk FeatureCAM 2017
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lro-4rcom=n

NC Code |

%

‘FM12(POSTED WITH FANUC21M.CNC POST ON 10-7-201:
N20G17G21G94G40G80GA0T1(**TOOL CALL**NUMBER™
N25G91G28Z0ME(**TOOL CHANGE**TOOL1)
N30GA0G00GHA{-55.0Y0.51212M03
N35G43H1225.0T1

N40MO08

N4573.0

N50G83R3.07-31.009020.0F364.

N55G80 @

NG60Z25.0

N65G94

N70225.0

N75G54X0.Y0.F364.

N8023.0

N85G83R3.02-33.009Q020.0F364.

N90G80

N95725.0

N100G94

N105225.0

N110G54X55.0Y0.F364.

N11523.0

N120G83R3.02-25.0020.0F364.

N125G80

N130225.0

N135M09

N140G91G28720

N145G91G28Y0

N150M30

%

Example Drill to Depth Hole 2

Hole Feature Properties - holel

=) Settings
|+ Dimensions Type:
'L*; Location
g7 Strateqy
Misc

[=)- Operations
TE spotdil

TE drl
TE chamfer

Plzin Hole

B holel |++| Dimensions L} Location 5 Strategy Misc

Depth

25,000

Through

H—w

Cancel Apply Preview Help
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[ro4rcomn

(= 0]

@

D

NC Code

o./ﬂ

:FM12(POSTED WITH FANUC21M.CNC POST ON 10-7-201,
N20G17G21G94G40G80GA0T1(** TOOL CALL**NUMBER™
N25G91G2820M6(**TOOL CHANGE*TOOL1)
N30GI0G00G54X-55.0¥0.51212M03

N35G43H1225.0T1

N40MO08

N4523.0

N50G83R3.02-31.009020.0F364.

N55G80

NB0225.0
NE65G94

N70225.0

N75G54X0.Y0.F364.

N80Z3.0
M85G83R3.07-33.009020.0F364.
NI0G80 @

N95725.0

N100G24

N105725.0
N110G54X55.0Y0.F364.
N11573.0
MN120G83R3.02-25.0020.0F364.
N125G80

N130225.0

N135M09

N140G91G2820

N145G91G28Y0

N150M30
o./D

With Through selected then this adds 0.1*Diameter to the depth. The

actual depth of the drill with Through selected is Z2-33.009mm

Example Drill to Depth Hole 3

If you want to force the depth from the drill point then select the
Drilling Tab and enter the depth that you want to drill to from the drill

point.
Haole Feature Properties - holel X
B holel Tools  F/S Coolant Cyde Driling
= Settings
|| Dimensions Attributes  drill /
L} Location = Dril deEith =25 ¥
gw Strateqy Drill depth adjust =
[ Misc / Priority =
= Operations
|é chamfer
Post Vars...
- Reset Al
Mew Value: | 25 | ek Unset
Cancel Apply Preview Help

Autodesk FeatureCAM 2017
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= =

(=]

lrodrcoma

NC Code

%

FM12(POSTED WITH FANUC21M.CNC POST ON 10-7-201
N20G17G21G94G40G80GI0T1(** TOOL CALL**NUMBER"|
N25G91G2820ME6(™* TOOL CHANGE**TQOL1)
N30GO0G00G54X-55.0Y0.51212M03
N35G43H1225.0T1

N40MO08

N4573.0

N50G83R3.07-31.009020.0F364.

N55G80

N60Z225.0

NB65G94

N70725.0

N75G54X0.Y0.F364.

N807Z3.0

N85G83R3.07-33.009020.0F364.

N90G80

N95725.0

N100G94

N105725.0

N110G54X55.0Y0.F364.

N11523.0

N120G83R3.02-25.0Q020.0F364.

N125G80 @

N130225.0
N135M09
N140G91G2820
N145G91G28Y0
N150M30

%

- Q Other Hole types are available for example Counter Bore.

Mew Feature - Dimensions

What type of hole would you like to make? Counter Bore

Enter the dimensions of the Hole:

Bore Diameter

=]
e
= 7

Chamfer

Bare Depth

1
L
Ex

Depth

[ through
277
Diameter
< Back Mext > [ Firigh |,

Cancel

Preview

Help

= Enter a Diameter value.

Autodesk FeatureCAM 2017
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= If you are building holes from circles, select the circle before opening the

wizard to pre-populate this field.
= Enter how deep the hole is in the Depth field.

= Depending on the type of hole you selected, you may have other

dimensions to fill in such as Chamfer size and Drill Depth. For tapped
holes, you can click the Standard Threads button and select a thread

type. Each thread type sets the Thread depth, TPI, and Diameter
dimensions.

= Select Next to open the New Feature - Location page. Select whether

you want to enter the location as XYZ or Polar.

= For XYZ, enter the X, Y, and Z coordinates or pick the location in the
Graphics window.

= For Polar, enter the Radius (the distance along the X axis), the Angle, and

the Z location.

= Click Next to open the New Feature - Strategies page. The options on this

page are the same as those on the Strategy tab of the Hole Feature
Properties dialog.

= Click Next to open the New Feature - Operations page.

* Click Next to open the New Feature - Default Tool page.

= Click Next to open the New Feature - Feeds/Speeds page.
= Click Next to open the New Feature - Summary page.

= Select Finish, to create the feature and exit the wizard or click Back to

return to previous pages.

Counter Sink (Information Only)

Mew Feature - Dimensions
What type of hole would you like to make? Counter Sink
Enter the dimensions of the Hole:
Sink Diameter
Angle o
90.0 ;V t
Depth
[ through
¥
/5;/1/
=¥
Diameter
< Back Mext > [ Finish | Cancel

Preview

Help

Autodesk FeatureCAM 2017
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Counter Drill (Information Only)

Mew Feature - Dimensions
What type of hole would you like to make? Counter Drill ~
Enter the dimensions of the Hole:
Drill Diameter Chamfer
[ I |
Drill Depth : l
5.0 I T T F
Depth
]
[ through
L J
59/1/
™
Diameter
< Back Mext = ﬁll Finish |, Cancel Help

Tapped Hole (Information Only)

Mew Feature - Dimensions
What type of hole would you like to make? Tapped Hole w
Enter the dimensions of the Hole: () Custom

(®) Standard Thread
M12x 1.5 e
Chamfer
_—
-
Deptt
Thread Depth —
50|
Pitch i [ hrough
1.500 -
%22
0.000 —
Metric
[ Tapered 12.000 -
Preview
< Back ,ﬁ“ FEinish | . Cancel Help
Autodesk FeatureCAM 2017
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CD Tapped Hole (Information Only)

Mew Feature - Dimensions
What type of hole would you like to make? CD Tapped Hole ~
Enter the dimensions of the Hole: () Custom

(®) Standard Thread
M12x 1.5 ~
Drill Diameter Chamfer
|16 e
Drill Depth . l
5.0 ; Fy
Thread Depth g%- Ll
g%’ﬁ
s
Pitch %& [ through
1.500 /i. +
, s
=
Mefric
12,000
< Back MNext = ﬁ“ Finish |, Cancel Help
Thread Milled Holes
Mew Feature - Dimensions
What type of hole would you like to make? Thread Milled Hole w~
Enter the dimensions of the Hole: () Custom
{®) Standard Thread
M12x 1.5 ~
Chamfer Thread
S
- (®) Right hand
Thread Pitch ¥
— % h 4 /
1.500 T
Thread Depth T Lol
Thread Height ¥ [Through
1.020 —
—
—
T d 10,526
s
< Back MNext = ﬁ“ Einish | ., Cancel Help
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Hole Feature Properties - holel

@ holel || Dimensions L2 Location g Strateqy B Thread Ml [# Misc
... Setti
B ings . ) []combine with similar holes into canned cyde
. || Dimensions

t; Location Retract to Z rapid plane

% Strateqy Retract to plunge dearance

- i Thread Mill Drill Operations
[ Misc Machining Type: () Drill only (®) Drill il
& Operations DrillMill Options | Dl ull diameter

T8 il

TE chamfer

--TE thread finish

Cancel Apply Preview Help

Back Bore Hole (Information Only)

Hole Feature Properties - holel

x
B hole || Dimensions 1% Location g Strateqy Sg ThreadMil [ Misc
L Type:  Back Bore Hole w
Misc
(=) Operations
15 il
" TE backbore Diameter
[

Depth

25,000

Bore Depth I/

5.000

L 3

L ™

Bore Diameter

Cancel Apply Freview Help
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Combine similar holes into canned cycle

By selecting the Strategy Tab you have the option to select Combine
similar holes into canned cycles which apply to drilling operations.

Hole Feature Properties - holel X

& holel
=) Settings ‘“-"'H“

|| Dimensions

|+#| Dimensions 1 Location 37 Strategy Misc

*l Combine with similar holes into canned cyde |

u Location () Retract to Z rapid plane
o (® Retract to plunge dearance
A Misc Crill Operations
[l Operations Machining Type: (®) Drill anly () Drill il
;E Zﬁ;lﬂdﬁ" Spot dril Attempt chamfer w/ spot
[ rilot dril
Dill
[ |ream Ream before chamfer
[l Bore

Cancel Apply Preview Help

= By default G83 is selected when drilling holes. This is a safety feature. If
you want to change the Cycle to G81 select the Hole feature in PartView.
Expand the Feature tree by selecting + next to Hole. Select Drill then in
the Menu select Cycle and change the Drill Cycle to G81. (See image
below)

Autodesk FeatureCAM 2017
4.64 © Copyright 2016 Autodesk, Inc. All rights reserved




Understanding Features

{\ AUTODESK.

Change Canned Cycle

Hole Feature Properties - holel

B holel

= Settings
[+ Dimensions
u Location
g5 Strategy
Misc

[=)-- Operstions
TE spotdil
TE dnil

N

Tools  F[fS Coolant Cvde  Driling

Drill Cydle
™ @) oril (Ga1)

() Spot Face (G&81)
() Deep Hole (G83)
Tap (Ga4)
Reverse Tap [}
() Chip Break (G&7)
(") Ream FOF (G81)
(") Ream FF (G35)
(") Ream F5R. (G33)
Bore MoDrag ()

Bore FDS1 ()
Back Bore ()
Reset
Cancel Apply Preview Help
Rectangular Pocket (Class Exercise)
1 Create a New Part Document using the Wizard.
2 Select Millimeters and Select Finish.
3 A stock dimensions form will appear, enter the dimensions of the Stock.
4 Width (A) 100
5 Length (B) 125
6 Thickness (C) 50
7  After entering your dimensions select Apply and OK to close the form.
Autodesk FeatureCAM 2017
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Stock Properties - stock]

@ stock |++| Dimensions &Y Indesing
=) Settings
i|+#| Dimensions
@ Indexing (@) Block ALUMINUM
() Round Hardness (Br): 111
() M-sided Ke: 0,82 kNfmm 2
() User-defined
Stock Curve... Material. ..

o
oot @ [ ]
Thickness () [50 |
M xfo Jv[oJzfo ]
Cancel Apply Help

8 Select OK and then Apply.
9 Select Ctrl + 1 or Right click on the view screen and Select Isometric.

10 Select Ctrl + R or select Features from Steps. Select Rectangular Pocket
This machines a Rectangular Pocket with rounded corners. No Curve is needed
for this Rectangular Pocket. Select Next.

Mew Feature

What kind of feature would you like to make?

From Dimensions From Curve
() Hole () Boss
(®) Rectangular Pocket () Chamfer
() slot () Groowve
() Step Bore () Pocket
() Thread Milling ) Round
(_)Face () side
From Feature
() Group
I:::l User
l:::l Pattern
() Toolpath

From Surface
() surface Milling

[[]Make a pattern from this feature
Extract with FeatureRECOGMITION

Create new setup...

< Back =¥ Finish | ., Cancel Help

Autodesk FeatureCAM 2017
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11 Select Next.

Mew Feature - Dimensions
Enter the dimensions of the Rectangular Pocket:
Length 100
. ——|
width ‘%
75 + Corner Radius
| 10
Chamfer |
1 + Depth
e
EN. 71l
Draft Angle Bottomn Radius
ER gy R
Angle:
< Back Next > ﬁ" Finish | . Cancel Help

12
13
14
15

16

Enter the Length=100
Enter the Width=75
Enter the Depth=25, the distance cut into the Material.

Rectangular Pockets have a Corner Radius that defines the four corners of
the Pocket. Enter a value of 10mm for the Corner Radius.

Set the Chamfer to 1mm. Default angle is 45 degrees for the Chamfer cut
at the top edge of the Feature.

17 Enter a Bottom Radius of 5mm Enter a Draft Angle of 5 Degrees.
18 Select Next. We need to position the pocket central to the Stock. A location

form will appear. Enter X12.5mm Y12.5mm Z0

Mew Feature - Location

Where do you want the Pocket to be located?

(OFArd

) Polar

=
b

[7

+ v -

T

Pasition

& x[1zs | v[zs | z[o0 ]

= Back Mext = ,ﬁ“ Einish | .. Cancel Help
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© Copyright 2016 Autodesk, Inc. All rights reserved

4.67



{\ AUTODESK.

Understanding Features

19 Select Finish.

Rectangular Pocket Properties - rect_pock]

|+#] Dimensions L% Location g Strategy _§ wal [ Misc

El Settings

Width

Chamfer

- =
+ 1

w
Draft Angle Bottom Radius

[ ==

A om0 |

Cancel Apply Preview | | Help

Run a Centreline Simulation.

A MELG WE o »w s 0 2D G

5

AN
SRR
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20 Save the file in your instructors chosen location.

Slot (Information Only)

& Sslotisa straight slot with rounded ends. No Curve is needed for a
Slot.

1 Open a New Part Document.

2 Create a new block Stock with Properties of 100mm x 100mm x 25mm.

Stock Properties - stock]

m |+=+| Dimensions e Indexing
=)~ Settings
|| Dimensions
@@ Indexing (@) Block ALUMINUM
(JRound Hardness (Br): 111
() M-sided Kic: 0,82 kMN/mm "2
() User-defined
Stock Curve...

Material. ..

L e
Lensth 6
Thickness (C)

Ao I v[o ] ze |

Cancel Apply

Help

3 Select Ctrl + R or select Features from Steps. Select Slot from
Dimensions.

Autodesk FeatureCAM 2017
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Mew Feature

What kind of feature would you like to make?

From Dimensions From Curve
() Hole () Boss
() Rectangular Pocket () Chamfer
(@) Slot () Grogve
() Step Bore () Pocket
() Thread Milling () Round
(_)Face () Side
From Feature
(::l Group
() User
() Pattern
() Toolpath

From Surface
() Surface Milling

[ Make a pattern from this feature
[ ] Extract with FeatureRECOGNITION

Create new setup...

< Back #4 Finish |, Cancel Help

9

& The Simple option simplifies the manufacturing strategy for the Slot.
If it is selected, the slot is manufactured by making a single pass down
the centre of the Slot with a tool whose radius is equal to the width of
the slot.

Enter the slot's Length. The width of a slot does not have to match the diameter
of a standard available Endmill, unless you are making a Simple Slot. If an
exact match cannot be found, then a smaller tool is selected and multiple
horizontal passes are performed.

Enter the slot's Width. Enter the Depth, the distance cut into the material.

Chamfer sets the depth of a 45 Chamfer cut at the top edge of the Feature.
Leave this value at 0, the default, for No Chamfer.

Optionally enter a Bottom Radius. Optionally enter a Draft Angle.

Select Next. Enter the following dimensions into your menu. Untick Simple.
Length 7Z5mm Width 12.7mm Chamfer 1mm Depth 12.7mm Bottom
Radius 1mm. See image below.

Select Next. Then enter Slot location details as X12.5mm, Y50mm.

10 Select Finish and OK to close the form.
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Slot Properties - slot1 >

® o || Dimensions 13 Location g Strategy [# Misc
EI ----- Settings
[ |+ Dimensions [simple
----- L’; Location
- gm Strateqgy
----- Misc

EI ----- Operations Length

j—

Depth

)7

s

1 ry

T?‘ £ o8 . /I 12,700

W A ]
Draft Angle y Bottom Radius

oo | LA

a[mo |

75

. —— Width

[ through

Cancel Apply Preview Help

Please select Show Centreline Simulation.
A LS WE = > w0 OB

11 Save the file in your instructors chosen location.

See image below.
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Step Bore (Optional Exercise)

1 Open a New Part Document. Millimeters.

2 Create your Stock Material size to X100mm Y100mm Depth 50mm.

Y

=z A Step Bore is a series of Round Pockets with a common Centre. No
Curve is needed for a Step Bore.

3 Select Ctrl + R or select Features from Steps and select Step Bore.

Mew Feature

What kind of feature would you like to make?
From Dimensions
) Hole
() Rectangular Podket
() slat
(®) Step Bore
() Thread Milling
O Face

[ ]Make a pattern from this feature

From Curve

() Boss

() Chamfer
l:::l Groove
() Pocket
_JRound

) side

From Feature

O Group
O User

l:::l Pattern
() Toolpath

From Surface
() surface Miling

Extract with FeatureRECOGMITICM

Create new setup...

< Back ﬁ" Finish |,r Cancel Help

4 Select Next and then enter the following Metric values as shown on the next

page. Then select Finish.
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Mew Feature - Dimensions
Enter the dimensions of the Stepbore:
Diameter Depth Chamfer Bottom Radius Bore
25.0 50 0.0 0 Mo
Set F  Depth
Delete
Radius
Add 3
] through
[]single point bore
< Back Mext = A Finish |, Cancel Help

5 Select Next and then enter the location information X50mm, Y50mm.

&  The image shows a cross section of the part.

6 Run the 3D Simulation to see your finished part.

7 Save the file in your instructors chosen location.
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Thread Milling (Information Only)

(D - Pitch

@ - Minor Diameter

@ - Thread Length
@ - Thread Height

ID Thread

@
O
@—:‘i
(@)—1»
@— Pitch
@— Major Diameter

@ - Thread Length
@ - Thread Height

OD Thread

= FeatureCAM follows this process to create a single Thread Milling

Feature:

= An appropriate tool is selected. The tool selected by default and has the

same Pitch as the Thread.

= The Internal/External classification matches the Feature.

Mew Feature

What kind of feature would you like to make?
From Dimensions
{_) Hole
() Rectangular Pocket
() Slat
() Step Bore
(®) Thread Miling

() Face

From Curve
() Boss

() Chamfer
l:::l Groove
() Pocket
() Round

() Side

From Feature

(:l Group
l:::l User

() Pattern
() Toolpath

From Surface
() Surface Milling

[ |Make a pattern from this feature

Extract with FeatureRECOGMITION

Create new setup...

< Back

o e

Cancel Help
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Mew Feature - Dimensions
Enter the dimensions of the Thread Mil:
Type:
(D () Custom
® oD (@) Standard Thread
M50 x 1.5 L
Pitch Major Diameter
1,500 — 49,850
Thread Length
i
20.0 [ ]Tapered
Angle 0.000
Thread Height
1.020 el
Thread () Left hand
(®) Right hand
Preview
< Back “ Finish |, Cancel Help
& Enter the values and then select Finish.
Thread Milling Properties - thread_milll X
[+ Dimensions L location g strategy  [# Misc
Type Om (O custom
® oD (®) Standard Thread
M50 x 1.5 ~
Pitch Major Diameter
1,500 49,850
Thread Length T
[JTapered
. Angle | 0,000
Thread Height
1,020 e
A[650 ]
Thread () Left hand
(® Right hand
\\_\_\_‘_\_\_\_
Cancel Apply Preview Help
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Metric Thread Milling Exercise (Optional Exercise)

1 Open a New Part Document. Millimeters.

2 Create a Round Stock Material of 50mm Diameter, 75mm long in the Z
AXis

3 Create a Rectangular Pocket 35mm X 35mm R5mm Corners. Depth
10mm Location X-17.5mm Y-17.5mm Z0

4 Create a Step Bore Top Dia 35mm Depth 10mm Bottom Dia 28mm Depth
25mm.

5 Create a Thread Milling Feature 50mm OD Right hand 40mm Long
1.5mm Pitch.

6 Create an ID 30mm Thread 1.5mm Pitch Depth 20mm Location Z-10mm.

See Example below. Save the file as Metric Thread Milling Exercise.

7 Run 3D Simulation.

8 Save the file in your instructors chosen location.
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Face Milling (Information Only)

o

&  Faceisa milling operation to machine a face of the stock and to cut
the Stock to an exact dimension.

1 Open New Part Document Millimeters. Create a new block Stock with

Properties of 300mm x 400mm x 51mm.

Stock Properties - stock]

Q stock1
B~ Settings
~|++| Dimensions

g Indexing

|++| imensions " Indexing

(®) Block

() Round

() M-sided

() User-defined

Stock Curve...

ALUMINUM
Hardness {Br): 111
Kc: 0,82 kNfmm ~2

Material. ..

Width (&)
e
Thickness (C)

Ao Jve x|

Cancel Apply

Help

2 Select Ctrl + R or Feature from Steps and select Face.

Mew Feature

From Dimensions

) Hole

() Rectangular Pocket
(_Jslot

() Step Bore

() Thread Miling

@ Face

What kind of feature would you like to make?

From Curwve
C:l Boss

() Chamfer
C:l GSroove
() Pocket
() Round
) side

From Feature
() Group

() User

O Pattern
() Toolpath

From Surface
() surface Milling

[IMake a pattern from this feature
[[]Extract with FeatureRECOGMITION

Create new setup...

< Back

.| | conce

Help
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3 Select Next.

Mew Feature - Location

Where do you want the Face to be located?

Offset from setup Z location:

Rffoo ] -

(A

i)

Preview

= Back ,ﬁu Finish | Cancel Help

4  Select Next

Mew Feature - Dimensions

Enter the dimensions of the Face:

at Thickness
o e o o

Prewview

< Back = Finish |, Cancel Help

Autodesk FeatureCAM 2017
© Copyright 2016 Autodesk, Inc. All rights reserved

4.78



{\ AUTODESK.

Understanding Features

5 Select Next

Mew Feature - Strategies

What strategies would you like to use to cut this Face feature?
Clirnby mnill Connect stepovers with arc
Operations
[ ]rough pass
Bi-directional rough

Finish pass

[ ] Use finish tool

= Back ﬁ“ Finish | Cancel Help

E Q You will notice that Connect Stepovers with arc has been ticked;
this will link the toolpaths with an arc producing a smoother
transition at high speed between cuts.

L Q When you are using Face the operation will be re-positioned to the
start of the machining in the Operations list as this has high

priority.

E Q You will notice the Face feature which denotes that the top is now
finished to size.

& Face Milling shown as 2D toolpath.

&  Please note we are using a 80mm Facemill instead of the default
32mm
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&  Face Milling shown in 3D Simulation.
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Face milling a multiface feature (Information Only)

;b New to FeatureCAM 2016, we now have the ability to machine a
multiface feature. Make sure you select Extract with Feature
Recognition.

MNew Feature

What kind of feature would you like to make?

From Dimensions From Curve
(O Hole (O Boss
(O Rectangular Pocket (O Chamfer
(O slot () Groove
() step Bore (O Pocket
(O Thread Milling O Round
(®Face O side
From Feature
O Group
O User
O Pattern
(O Toolpath
From Surface
(O surface Miling

Make a pattern from this feature
Extract with FeatureRECOGNITION

< Back Mext = I| ﬁ" Einish |,| | Cancel | | Help
1 Select Next. Then select your face features.
Mew Feature - Surfaces
Flease select surfaces that consist of the feature you are creating.
il face_50_2
5]
A
[ simplify/fdeanup side curves
[ smooth/reduce side curves
Tolerance: 0.0025 mm
[Hide surfaces when finish
| <Back |[ mext> |[#Emsh|. | cancdl | | hHep |

E’ FeatureCAM states that it has found multiple features.
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FeatureCAM

| Found multiple features. Do you want to create all found features?

Yes Mo

2 Select yes to create all found features. Select Finish.

@ See the results in the image below.

b

&  Please note we have selected a 100mm Facemill. Note the large
toolpath offset moving from face to face.

@ Run a Centreline Simulation.
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User Defined Stock Exercise (Class Exercise)

&  Please note there is always more than one way to create the following

example.
150.00
12.50 Typl - 25.00 Typ 62.50 Typ
R5.00 Typ
740.00
100.00
@16.00 Typ
37.50 Typ 320.00
(’
ST

/ \/ J 12,50 T
$10.00 T 22 YR
‘:X: 0.00 ‘-.‘ P
\Y: 0.0

1 Use the mouse pointer and select the Stock line, use the Left mouse
button Click to select.

Z“

™~

i f" X ,ﬁﬂ Properties...  Alt+Enter

FJ Show Stock

B Hide Stoch

& Center 5t

y L

Right click to show the following menu. Then select Hide Stock.

Alternatively you can select Ctrl + J this will Hide All if shortcuts have
been configured on your computer.
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2 Go to Construct>Curve>Other Methods>Rectangle.

Construct Manufacturing Qptions Window Help

# Point
Line
Circle
Fillet

4

3
4

Arc »
B .- s
[

Corner radius (B)

Dimension From Curve L4
Surface k From Surface L4
Solid » Other Methods L4 "I_[L- Functions
£, UGs... Chaining ¥ (&) Cams
Restart ESC (= To Geometry ¢+ Spline/Interpolation
A Text
Edit Geometry r — Ellipse
& New Feature.. CtrleR
Pattern and Group r () Bolygen
&5 Part Library... oeEEE
E Autornatic Feature Recognition...
¥ Rerecognition Wizard...
Rectangle >
Curve
Curve name: | curvel14 |
(®) Use corner, width, and height
i) Usge center, width, and height
Corner point (A): +.;| loooo | [o.oo0 | o.000

0.000

g Width (C) E 150
A ¥ Height (D) E
+
c Angle ] |
/ Elevation
Create as arcs and lines
o ][ ol ][ mew ||

Help |

& Use Top View or Ctrl+5 to orientate to the XY plane.
3 Enter the following Co-ordinates Width 150mm Height 100mm
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4 Remember to select create as arcs and lines.

& We now have a Rectangle in the X Y plane that we can use to
create our part

5 The next step is to use Offset and offset the four edges inwards by 25mm

6 Select Offset from the Construct menu as shown below.

Construct Manufacturing QOptions Window Help
# Point |
/ LPts
Circle L4 f\- Connected
Eillet ¥ | ==~ Horizontal
Arc r * Vertical
Curye L4 Pt, Angle from Horz
Dimension 4 Pt, Angle from Vert
Surface r Pt, Angle from Line
Solid 4
£, UGs..
Edit Geometry ’
& Mew Feature... Ctrl+R
Pattern and Group r
&4 Part Library...
& Rerecognition Wiza

7 We will now set an Offset value of 25mm as shown.

Step 1: Enter distance. pick line. arc or circle

Offset 25

8 Use the Offset command to create parallel shapes of Lines, Circles, Arcs, and
Ellipses etc. A copy of a selected entity is placed at a specified distance from
the original entity. The original entity stays in position. Set the position by
selecting either top or bottom left or right of the profile.

f‘}n *

9 Put the cursor on the inside of the line to denote the side the offset line will
be.
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b%
Z X

10 Apply this to the four edges as shown.

B—%
. x

11 Now Clip the unwanted lines. Select the Clip command from the Construct /
Edit Geometry Menu.
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Construct Manufacturing Options Window Help
#® Point

Line

Circle
Fillet

Arc

Curve
Dimension
Surface
Solid

t,. UCs..

Restart ESC

Edit Geometry 2

& Mew Feature... Ctrl+R
Pattern and Group k

Ig. Part Library...
& Automatic Feature Recognition...

v v ¥ ¥ ¥ ¥ ¥

<% Trim/Extend

/ Infinite

& Rerecognition Wizard...

12 Clip the lines so the image is like the one shown below.

M i

[
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=ﬁ We now need to Fillet the inner corners 5mm

Construct Manufacturing Options Window  Help
# Point
Line 2

‘ .

b4, 2PtFillet
| 3PtFillet
Dimension ¥ ™ Chamfer
3
3

Arc

Curve

Surface
Solid

N

Bestart E5SC

Edit Geormetry »

& Mew Feature... Ctri+R
Pattern and Group »

&4 Part Library...
W Automatic Feature Recognition...

N Rerecognition Wizard...

13 Select Corner Fillet Enter 5Bmm select the corners shown.
14 It should look like the image shown below.

N
x
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&  Use the Closed Curve option to Chain the geometry into a
closed boundary using a single mouse click. Rename the curve as
Stock Curve.

Construct Manufacturing Options Window Help
# FPoint

Line

Circle
Fillet
Arc

B < Core Wi

Dimension From Curve

O .

Surface From Surface
Solid Other Methods

b ucs.

: + To Geometn
Restart ESC Iff”__ = :

v v v
v v v

[ Pick Pieces
@ Unpick Pieces
Edit Geometry » Clear Pieces

& MNew Feature... Ctrl+R
Pattern and Group »

& Part Library...
& Automatic Feature Recognition...

¥ Rerecognition Wizard...

15 Select the Geometry and select Create to create the Closed Curve.

16 Right-Click on the Stock from the Part View in the Toolbox at the left hand
side of the FeatureCAM interface and choose Properties.

= Part View |
= Global Settings

----- TL Tool Manager...

----- -E Spindles and Tool Holders...

----- = Feeds Speeds Tables..

----- £ PartLibrary...

----- Iﬁl PostProcess..

----- Machining Configurations...
FM3

----- 'ﬂ' Machining Attributes...

..... © Bl vl

----- ¥ty Setupl F¥ Praperties... Alt+Enter
----- Q Stock Models

B Curves £ Show Stock
----- H Surfaces
----- & solids & Hide Stock
5P Layers ¥ Center Stock
M8 Stock models
FFE Reference Axis
M UCS Axis
O STOCK Axis
E Setup Axis
M8 Stock

% Layer1

AXODNrrOO-
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17 Press the Stock Curve button as shown below.

Stock Properties - stock]

@ stock1 |++| Dimensions  &* Indexing
& Settings
.| +#| Dimensions
@ Indexing (®) Block ALUMINUM
(JRound Hardness {Br): 111

() M-sided Kc: 0.82 kN/mm~2
\ () User-defined
l
* Stock Curve... Resize... Material...

Width (&)
@0 ]
Thickness (C)

Cancel Apply Help

18 Select Stock Curve when prompted in my case it is Curvel but your Curve
number may be different. Press Apply and OK.

Select Stock Curve =
) Compute the Stock Boundary from the block stock
Simplify/deanup stock geometry
Cancel
(®) Use a Curve as the Stock Boundary
0K and Apply

Show all curves [

+| [@
il Help
&
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o

&  Remember to show stock.

The Stock should now look like the image shown below.

o

=74 We will now create the 5 Counter Bores in this example

19 Create the following Counter bore Features. Using the Features Menu press
the following keys as a short cut, select Ctrl + R or select Steps and then
Feature from the Steps menu. Create a New Hole Feature.

Mew Feature

What kind of feature would you like to make?

From Dimensions From Curve
(®) Hole () Boss
() Rectangular Pocket () Chamfer
(i slot () Groove
() Step Bore () Pocket
() Thread Milling () Round
{IFace () side
From Feature
() Group
() Uger
D Pattern
() Toolpath
From Surface
() surface Miling

[ ]Make a pattern from this feature
[ ]Extract with FeatureRECOGNITION

Create new setup...

< Badk [#¥ Finish | , Cancel Help
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20 Select Next and select Counter Bore. All Counter Bores are 5mm deep.

Enter the values shown in the Menu on the next page.

Mew Feature - Dimensions

What type of hole would you like to make? Counter Bore

Enter the dimensions of the Hole:

Bore Diameter Chamfer

Bore Depth

|
lm—l i+ Depth
I/Lﬁj

[ Through

N

Diameter

< Back Next > [ Finish | Cancel

I Preview

A

Help

KIZ

F
\J

l\m-\_
L %

&  Bore Dia 16mm Bore Depth 5mm Diameter 10mm Depth 25mm
Select Next so we can position the Counter Bore.

&  The menu shown on the next page allows you to enter the positions
for the Counter Bore. The positions are as follows X12.5mm

Y12.5mm

New Feature - Location

Where do you want the Hole to be located?
®)xvz
() Polar

Position

Mﬂu‘s | v[zs | z[o0 ]

« Back Next = _ﬁ“ Finish |, Cancel

E_Preview

Help
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&  We will now create all of the Counter Bores in their respective
positions. We can either type in all of the co-ordinates manually or
we can use the reflect command in Transform. This is because the
hole positions are symmetrical about the Centre line.

=z

Make sure you have highlighted the new Counter Bore Feature. The

best way to do this is in the Part View Menu.

= Part View |
= Global Settings

FM3 x|
E—}-tb Setupl

=~ Curves

=& Layers

----- YL ToolManager..

----- ﬁ Spindles and Tool Holders....
----- S Feeds Speeds Tables...

----- = PartLibrary..

----- &E PostProcess..

----- Machining Configurations...

AaXO0mrOOH

----- 'ﬂ' Machining Attributes. ..
----- P stockl

.8 holel
----- & Stock Models

.~ stock curve

----- £ solids

Stock models
Reference Axis
E UCS Axis
STOCK Axis

# Setup Axis
Stock

L

Q Select Circles...

Q Select by Color/Type...

&) Undo Ctrl+Z
% Cut Ctrl+X
I_Eé] Copy Ctrl+C
| Paste ]+
B Paste Specil
X Delete Drel
Select
Select All Ctrl+A
Uns=elect All

Rename...
£k Change Layer...

F2

 Propert
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22 The following menu will appear.

Transform >
+
Choose the transformation method you would like to apply to the selected set of
entities.
() Translate (_)¥Z Plane 0,000
ORotate (@) XZ Flane ¥
Scale I
XY Plane 0.000
i®) Reflect
To LICS Line and X Axis
o Line and ¥ axis
Maowve
() Line and Z Axis
(@) Copy
Line:

Ok Cancel Help

& You will notice that the Reflect position is in the XZ type in 50mm
this is the Reflect point in the Y direction. Enter your relative units
and select OK.

= We now need to reflect the two Counter Bores in the YZ Direction
along the X direction. Highlight the two Counter Bores, select the
first one and hold down the Ctrl Key, select the other one in the Part
View. Both will be selected. Then select Edit then Transform as
shown. Remember to select Copy and Reflect. Set the YZ Plane and
enter the following values. X75mm. Select Preview if required, then
select OK.

Transform X @ @
+ +

Choose the transformation method you would like to apply to the selected set of
entities.

() Translate (® YZ Plane "
OpRotate (D) %2Z Plane 50.000

Scale

XY Plane 0.000

(®) Reflect

To UCS Line and X Axis
O Line and Y axis

Maove
@®c (O Line and Z Axis

opy
Line:

+ +
&7 o [ @

NE
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23 We just need to create the Counter Bore in the middle at X75mm Y50mm
Select Ctrl+R or select Feature from the Steps menu. Select Hole as the New

Feature and Counter Bore, and then enter 40mm for the top bore and 20mm
for the hole through.

Mew Feature - Dimensions

What type of hole would you like to make?

Enter the dimensions of the Hole:

Bore Diameter

Counter Bore

Chamfer

|40

Bore Depth

|
—

5.0

7

e °

< Badk

e
=

Diameter

EX

Mext =

[ Finish |,

Depth

[]Through

Cancel

Preview

Help

24 After entering the values select Next.

25 Now position the Counter Bore at X7Z5mm Y50mm. Select Next.

Mew Feature - Location

Where do you want the Hole to be located?
®xvz
) polar

Paositian

R x [

| v[so | z[o0 |

< Back Next =

5% Finish |,

Cancel

Preview

Help

-

+
+

EeH

r X

I\“_‘-
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26 Select Finish.

&  The job is now finished.

27 Run the 3D Simulation as shown below.

&  Have a look at the Wireframe image plus Operation List.
28 Select File>Save NC to Output CNC Code to a directory of your choice.

29 Remember to Save the file in your Instructors preferred location.

Operation List

7 @ Automatic Ordering

" (7)Manual Ordering HEMOEQO

F Operation Feature Tool Feed Speed Depth

() spotdrill hole1 center_M16.. 664 MMPM 346RPM 14.700 mm
spotdrill hole2 center_M16.. 664 MMPM B542RPM 9677 mm
spotdrill hole3 center_M16.. 664 MMPM B542RPM 9677 mm
spotdrill hole4 center_M16.. 664 MMPM B542RPM 9677 mm
spotdrill holeb center_M16.. 664 MMPM B542RPM 9677 mm
drill holel TD_M2550.T 664 MMPM  277RPM 33.009 mm
counterbore  holel endmillM25..  43.7MMPM 291RPM 10.000 mm
drill hole2 TD_M1000.)  66.4 MMPM 553RPM 29.004 mm
drill hole3 TD_M1000.)  66.4 MMPM 553RPM 29.004 mm
drill hole4 TD_M1000.)  66.4 MMPM 553RPM 29.004 mm
drill holeb TD_M1000.)  66.4 MMPM 553RPM 29.004 mm
counterbore  hole2 endmilM14..  43.7MMPM 520RPM 8.000 mm
counterbore  holed endmilM14..  43.7MMPM 520RPM 8.000 mm
counterbore  holed endmilM14..  43.7MMPM 520RPM 8.000 mm
counterbore  holeb endmilM14..  43.7MMPM 520RPM 8.000 mm
Results

&  FeatureCAM has created the toolpaths automatically from the
Features you have created. With FeatureCAM you generate your
part using Features such as a Tapped hole etc., operations are
automatically created. FeatureCAM also manages the details of the
manufacturing process such as Tool selection, Speed and Feed
rates, and toolpaths. To modify any element of the part program, just
change a few settings on a Feature and a whole new set of
operations are generated to reflect your changes.
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Pocket and Pattern Exercise (Optional Exercise)

& A Pocket Feature is easily changed into a Pattern

1 Open a New Part Document. Millimeters
2 Define a Stock block of 200mm x 200mm x 50mm. Location X0,Y0,Z0.
3 Select Top View or Ctrl + 5 to orientate the view into the X, Y, Plane.
4  Select Ctrl+R New Feature.
5 Create a Rectangular Pocket Feature from dimensions.
[ New Feature - Dimensions
Enter the dimensions ofthe Rectangular Pocket:
Length 50.0
Width
50 Corner Radius
6
Chamfer
1 Depth
45
Draft Angle Bottom Radius
oo 15
Angle:
’== 0o
{K
Lgl_r/b"x l <Back “ MNext > "ﬁ"Emish‘_] [ Cancel ] [ Help l
—

6 Enter the above values into the Menu. Then select Next.

7 Location. X5mm Y5mm
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8 Select Finish.
9 Create a Pattern. Select Ctrl+R select Pattern.
10 In Part View select the Rectangular Pocket we have just created.

-

MNew Feature - Pattern Base

Selectthe feature that will be used to create the pattern.

| |
x|

Ly

l <Back l[ Next > ][.ﬁ“Einish '] [ Cancel ] [ Help ]
11 Select Next.
12 We need a Rectangular Pattern.
13 Select Next.
14 Select Local Offset.
15 Enter the values as shown.
7 5 7 R 7 = Pattern - Dimensions
Enter the dimensions ofthe Pattern:
Number
3
A | 1./ Ry v | 1./ Row Number )
3 Spacing
70
f==_3 r————N f-|==_l_q
Row Spacing Angle
70 oo
N . N L N o

Local Offset (Include object's original position in calculations)

= \ | <Back | Next> [ Finsh | | Cancel | | Help |
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16 Select Finish and OK.
17 Select Minimize Rapid Distances in the Automatic Ordering Options.

18 Run 3D Simulation. See image on the next page.

Pockets with Islands (Optional Exercise)

Open a New Part Document. Millimeters
Create a Material Block X400mm Y400mm Z40mm. Hide the material.

Use Top View or Ctrl + 5 to set the correct View.

N w N R

Create a Rectangle X400mm Y400mm. Select Construct>Curve>Other
Methods>Rectangle.

&

=7 Remember to Create as Arcs and Lines.

A
5 Offset e the lines by 80mm to make an inner square. Make a Horizontal
Line in the middle of the square at 200mm.

6 Create Three Circles Radius 60mm as shown below.

Autodesk FeatureCAM 2017
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i
N

DD
T

M &

O

7 Create a circle Tangent two with a radius of 300mm and snap to all

.4
circles. Delete all Vertical or Horizontal Lines, and then Clip to trim
back the unwanted Geometry.

8 The Geometry should now look like this below.

N
]

Autodesk FeatureCAM 2017

4.100 © Copyright 2016 Autodesk, Inc. All rights
reserved



Understanding Features

{\ AUTODESK.

9 To find the Centre of the defined shape create a circle from 3 points

snapping to each of the larger radius points in turn.

Q

==S
X

M &

& This will create a centre point. We will use this to create a circle with
a radius of 50mm then create 3 circles with a radius of 30mm and

snap to the three points as shown below.

L& Delete the unwanted circle in the middle. Offset

'
4

all inner

Geometry by 10mm to the inside of all the circles. Your drawing

should look like this below.
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==

M B

X

11 Select CTRL + R to create a New Feature. Select Pocket from Curve.

10 Create a Closed Curve

for all of the geometries.

12 Select the Outer shape as the main profile. Select next then next and enter
the following information.

,
Mew Feature - Dimensions

Enter the dimensions of the Pocket:

Draft Angle Chamfer
0o 1
Depth

20

Bottom Radius
0.0

A
S~

//:
& N
G

Li e L <Back " Next> ”.ﬁ“Emlsh v] ’ Cancel ] ’ Help

13 Select Finish and you will be presented with a new menu.

14 Select Islands from the menu.
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-

Pocket Properties - pocketl

|

® pocketl || Dimensions |13 Location | B Strategy | 2§ wall | [ misc|
l Boundaries... l l Islands... l l ¥ Section... ] Check surfaces...
Draft Angle Chamfer
T8 draftradius 0.0 1
..... TE finish . I . Depth
J 1 20
b ’ Bottom Radius
% -
A 0.000
| oK | l Cancel l l Apply l Preview Help

15 Select each of the outer curves for each Boss. Select OK and Apply

-

Select Islands u
Show all [ |—|0|<
il O curvel3
= S
X O curvelt
ﬁ 7l curvel0 OFK. and Apply
Glores
D
[l

L X

16 Run the 3D Simulation to see the results.
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& We need to finish off by creating the pockets through the four bosses
.Create another pocket feature and select all the curves that are left.

& The job is now finished.
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Round & Chamfer Exercise (Optional Exercise)

¥  Round: - This uses a user defined tool that has been pre-ground to
a shape that will produce a radius on an edge. This will machine a
rounding operation that follows a curve and is best described as a
fillet radius around the top of a Boss or Side Feature.

Open a New Part Document. Millimeters
Create a material block 100mm wide x 200mm long 30mm thick.

Press CTRL + 5 to orientate the view to Top or XY plane.

AW ON P

Draw a circle Radius 35mm X55mm Y50mm Z0. Then draw another circle
Radius 35mm X145mm Y50mm ZO0.

Draw a line snapping to the centres of the two circles.

ol

6 Offset the line up and down by 16mm and trim away the unwanted geometry
using Clip.

7 Fillet the corners 16mm. It should look like the image below.

Material

\ profile

Curve
Profile

8 Create a closed Curve of the Geometry and create a Side Feature 12mm
deep.

9 Run the 3D simulation and then press Eject.

10 Create a New Feature Round Select the Curve and make sure the Arrow is
pointing on the outside.

Autodesk FeatureCAM 2017
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11 Accept the 3mm radius and press finish. Your example should look like the
one shown above.

12 Save the Round Example and then undo the round operation.

13 Create a new Feature Chamfer 3mm. Then save file as chamfer.
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Groove (Simple) (Optional Exercise)

&  The Groove Feature provides the ability to apply grooves to the face
with a flat or ball end mill, to the side using a side cutting milling tool
or to perform engraving using a flat end mill, ball end mill or a
Bevel/pointed tool.

1 Open a New Part Document. Millimeters

2 Create a material Block of 150mm x 150mm x 150mm Draw a circle
60mm Radius at location X7Z5mm Y75mm

4  Press CTRL + R to activate the New Feature menu or select Steps and then
Feature, select Groove and then Next.

3 Create a Curve from the circle, Use Closed Curve

Autodesk FeatureCAM 2017
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Mew Feature

What kind of feature would you like to make?

From Dimensions From Curwe
i Hole (") Boss
() Rectangular Pocket () Chamfer
=T (®) Groove
() Step Bore () Pocket
() Thread Miling ) Round
(OFace ) side
From Feature
D Group
O User
O Pattern
() Toolpath

From Surface
() surface Miling

[ JMake a pattern from this feature
Extract with FeatureRECOGMITION

Create new setup...

< Badk [ Finish |, Cancel Help

5 Select the Curve.
6 FeatureCAM will display another menu for location just leave this at zero

7 Leave the selection on Face/ Simple (Engrave)

(@ Face
[¥]8imple (Engrave)
() Inside/Outside

8 Type in the following values Width 6mm Depth 5mm bottom rad 0 (Zero)
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Mew Feature - Dimensions

Enter the dimensions of the Groove:

@ Face
Simple (Engrave) [ ] through
() InsidejOutside
Width
+

NN

Depth
¥

" Bottom Radius

NH..

%

|

< Back | Finish |, Cancel

Preview

Help

A

E[\*
..|/“’fx

- Q Notice on the example above that the cutter path is on centre and
uses a 6mm cutter to finish the slot. If you need to rough the slot
out first copy and paste the original Groove Feature and change

the first cutter to 4mm Diameter.
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Groove (Simple unchecked) (Optional Exercise)

;O An Inside/Outside groove may be created on the outside of the
part, or the inside of vertical walls using a side-cutting tool. When the
tool is the same width as the groove, one rough and one finish pass
is made. A single finish pass may also be used.

&  The example above shows three grooves the first one as illustrated
shows an internal groove of 60mm Dia inside a bore of 50mm Dia
60mm deep. The internal groove is Z-30mm the external groove is
Z-40mm.

Engraving (Optional Exercise)

Y

& The engraving text was created using Curve/Other
Methods/Text using Machine Tool Gothic size 24.

1 Create a curve and align the text to the curve. Copy the Feature and rotate it
180 degrees using Translate. Use Simple groove to machine the text and
use the following parameters Width 0.2 depth 0.4.

Autodesk FeatureCAM 2017
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Feature from Feature Group Pattern exercise 1

(Optional Exercise)

1 Open a New Part Document. Millimeters.

2 Create a material block Width 100mm Length 125mm and thickness 30mm.
3 Create a hole from Dimensions 6mm Diameter 25mm deep 1mm Chamfer.
4  Location X16mm Y16mm

Autodesk FeatureCAM 2017

© Copyright 2016 Autodesk, Inc. All rights reserved 4,111



{\ AUTODESK.

Understanding Features

5 Create a Rectangular Pocket 30mm x 30mm 10mm deep corner Rad
5mm chamfer 1imm.

6 Location X21mm Y21mm.

7 Examine the features in setupl. Currently there is a single hole and a
Rectangular Pocket. Say for example you would like to create a pattern by
combining the hole & rectangular pocket together. You could create a pattern
of a hole, then a pattern of the pocket or you could group the hole and the
pocket together and create a pattern of the group.

8 Open the New Feature Wizard in the From Feature >Group select Group
then click Next.

Mew Feature

What kind of feature would you like to make?

From Dimensions From Curve
{JHole () Boss
() Rectangular Pocket () Chamfer
{slot () Groove
() Step Bore () Pocket
() Thread Milling () Round
{JFace () side
From Feature
@ Group
D ser
D Pattern
() Toolpath

From Surface
() surface Milling

Extract with FeatureRECOGMITION

Create new setup...

< Back ,ﬁﬂ - Cancel Help

9 Select the Features to be included in the group. Then select Next.
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Mew Feature - Group Members

Select the features to be induded in the group.

hole1
rect_podkl

# | X 1+

< Back ¥ Finish | _ Cancel Help

EO You have the ability to move the order of machining up or down see
below.

Mew Feature - Group Crdering

Do you want to contral the order in which group members are manufactured?
Manufacture in this order:

Objects:

rect_pockil Up

Down

Mext = =1 Finish | ., Cancel Help

Autodesk FeatureCAM 2017
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10 Select Finish

Feature Group Properties - group

Ay oroun 1
= Settings

i |+| Dimensions

L ‘L‘: Location
=@ holel

(= Settings

- |++| Dimensions
L‘; Location

g7 Strateqy
[ Misc

[#- Operations

E| ..... _Seﬂings
|| Dimensions
+ Location

[ Operations

|l->| Dirnensions 'L’; Location

Objects: Ordered
Up
rect_pock1
Down
Add
Delete
hole1 ~

Cancel Apply Preview Help

11 Create a new Pattern Feature then select Next.

Mew Feature

From Dimensions

() Hale

() Rectangular Pocket
() slot

O Step Bore

() Thread Milling

O Face

What kind of feature would you like to make?

From Curve

O Boss

() Chamfer
O Groove
() Pocket
() Round
() side

From Feature
) Group

() Toolpath

From Surface
() surface Milling

Extract with FeatureRECOGMITION

Create new setup...

ﬁ“ Einish |,, Cancel Help

12 Select the Hole and Pocket this is the Pattern base known as Group1
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Mew Feature - Pattern Base

Select the feature that will be used to create the pattern.

2| X |-

< Back %1 Einish |, Cancel Help

13 Select Next What Kind of Pattern would you like to make. Select
Rectangular and then Next.

Mew Feature - Patterns

What kind of pattern would you like to make?

(:) Linear
() Radial in the setup XY plane
Radial around index axis
(®) Rectangular
() Points list pattern in the setup %Y plane

< Back ﬁ_‘l Einish |,r Cancel Help

14 Enter the following figures into the Dimensions form.
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Pattern - Dimensions

Enter the dimensions of the Pattern:

Mumber
Row Mumber
e
— 55 |
Row Spacing Angle

[ JLocal Offset (Indude object's original position in calculations)

Preview

< Badk Mext = |1 Finish |, Cancel

Help

00
[aye

Select Finish. Then run the 3D Simulation.
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Feature from Feature Exercise 2 (Optional Exercise)

1 From the file menu select File then Open select ToolpathEdit.fm in the
examples folder then press Open.

& Notice there is only a single face feature in this example located at
Z0

2 Run a Centreline Simulation of the current toolpath. To do this press the

3 Centreline Simulation Icon on the Toolbar then press the Play
button

Autodesk FeatureCAM 2017
© Copyright 2016 Autodesk, Inc. All rights reserved 4.117




{\ AUTODESK.

Understanding Features

e
»

=O On this facing toolpath there are seven undesirable areas where we
would like to change the toolpath. For the toolpath representation
there are both feed moves and rapid moves. Pink toolpath segments
represent the feed moves while the green segments represent rapid
moves. Currently circled in Green are feed moves for the stepover
between facing passes. Since the stepover of the facing tool is off
the stock it is safe for us to change these to rapid moves.

4 Press Eject on the simulation toolbar

5 Open the New Feature Wizard and select Toolpath in the From Feature
section then press Next.
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Mew Feature

From Dimensions

) Hale

() Rectangular Pocket

(i slot
O Step Bore
() Thread Milling

(_JFace

ack

What kind of feature would you like to make?

From Curve

O Boss

() Chamfer
O Groove
() Pocket
() Round
() side

From Feature

O Group
O User

O Pattern
(®) Toolpath

Fram Surface
() surface Miling

[]Make a pattern from this feature
Extract with FeatureRECOGNITION

Create new setup...

Mew Feature - Curve or Operation

toolpaths.

l:::l Curve
@ Operation
facel, finish

(CIMNC code text

< Badk

The Toolpath feature requires either a curve or an operation from an existing feature to define the

6 Press the Operation radio button select Facel, finish then press Next.
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7 Select the first Y feed move from the list, and then press the Edit segment

button.

Toolpath Properties - tooclpath1

- toclpath1
=) Sedtings
P 1->| Dimensions

i * Location
e Misc

B ----- Opemhons
------ TS toclpath

*
Tools  F/S Coolant Toolpaths  post Variables  Miling

Data Feed Comp  Coolant A
> 216.000, 5.400, 26.000  Rapid flood b
o> 216.000, 5.400, 4.000 Rapid flood »
o 216.000, 9.400, 0.000 5715.0 ... flood ya
o> -16.000, 5.400, 0.000 57150 ... flood :
o> -16.000, 34.800, 0.000 57150 ... flood “+
£ 216.000.34.800.0.000 _ 57150.. flood %
> B °
o> 'I'E[H]'D 'EDZ{H} E[H]'D 5715.0 . flood w
o> -16.000, 85.600, 0.000 5?15.ﬂ... flood

¢ 216.000, 85.600,0.000  57150... flood o)
o> 216.000, 111.000, 0000 57150 .. flood

oy -16.000, 111.000, 0.0D0 57150 ... flood

o> -16.000, 136.400, 0.0D0 57150 .. flood

oy 216.000, 136400, 0000 57150 .. flood

oy 216.000, 161.800, 0.000 57150 ... flood

o -16.000, 161.800, 0.0D0 57150 .. flood

oy -16.000, 187.200, 0.0D0 57150 ... flood

oy 216.000, 187200, 0.000 57150 ... flood v
el /SN 4007 W W NN Maa:d Oaad

Cancel Apply Preview Help

8 Check the Rapid checkbox then press OK.

e
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Edit Toolpath Segment x
Paint: W | x |216.00( ¥ |s0.200| z |0.000 |
0,000 0.000 1,000
Feed Rate Compensation
Rapid: Comp left
0.0 Comp right
0. Comp off
Clear comp

Active Coolants

flood [ ] owverride
|:| mist

[ Jcoclant 3

[ Jcoclant 4

Concel | [ roriy ] [_Fep

- Q Locate the remaining Y stepover feed moves and change them to
Rapid also then press Finish.

9 Observe the Features in the Part View. Now there should be a Facing
Feature and a toolpath feature. The toolpath feature is simply a copy of the
original features toolpaths with the edited move.

10 Uncheck face 1 in the Part View (so there are not two facing operations)

11 Press Play on the Centreline Simulation and observe the toolpath.

Toolpath Properties - toolpathl >

B toolpathl |+=+| Cimensions L*. Location Misc
=l Settings

|+=+| Dimensions
4 Location
[ Misc
=) Operations
TE toolpath

Cancel Apply Preview Help
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12 Now notice that the Stepover moves have been converted to Rapid moves
that will reduce the cutting time of the part.
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Advanced 2.5D Machining

Introduction

&  In 2.5D milling there are more Advanced Features than just milling and

drilling, such as X cross section, Work Planes, 4axis, etc. The user
will learn how tapered walls and other shapes can be machined to
emulate 3D milling surfaces using a ball end mill, but are still 2.5D
machining.

Cross Section (X section)

= Side, Pocket and Boss Features.

= When creating either a Boss, Pocket or Side features there is an option
of selecting X section. This allows you to apply a shape, other than an
angle, to the walls. FeatureCAM will even select a ball end mill where
necessary. Surface or Solid models are NOT required, although the end
result is similar to a 3D finished surface.

Rules for an X-Section Curve

= When using geometry for your cross section shape it does not have to
be round. It can be other shapes as well.

= Once you start drawing away from XYZ=0 you may not draw back
towards the start point in the X or Y direction. This would create an
undercut.

= A straightlinein the X or Y is ok as long as the end point continues away
from XY=0. It must also remain planar.

= Z elevation muststayatZ =0

= By drawing the shape, starting in the illustrated position (XYZ=0), it
will attach to the top of the pocket and form the pocket walls identical
to the X-section curve.

= A Boss X-Section is the same, but if there are multiple bosses, and the
bosses are NOT the same height, X Section CANNOT be used.

Cross Section (X section) (Optional Exercise)

1

Create a new document, Milling Setup, and Millimetres then Select Block and
use Stock Dimensions of 150mm x 150mm x 150mm. Location X0,Y0,Z0

Select Top View or Ctrl + 5

Create a Pocket by drawing a 50mm radius circle, centred on Top View of
the XY plane of the stock. Location XZ5mm Y75mm.

For use in Cross (X Section), draw a 50mm radius circle, using Centre,
Radius from the Geometry toolbar. Enter X-50.0mm and YO. Using
geometry, draw a Horizontal and Vertical line through the Centre of this new
circle. The lines will be used for trimming. Trim the geometry until you have the
lower right quadrant of the circle remaining as shown.
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5 Chain both pieces of geometry. Use Closed Curve
Circle

2}

6 And Rename this to Circle in PartView. Use Pick Pieces

and Rename the Curve to Quadrant.

L

;| Part View

= Global Settings
YL ToolManager...
-ﬁ- Spindles and Tool Holders..
s Feeds Speeds Tables...
£ Part Library...
L& PostProcess...
Machining Configurations...
& Section circle fm
i Machining Attributes. ..
P stockl
[=ur) N Setupl
¥l side3
& Stock Models
= Curves
~ circle
" quadrant
fH Surfaces
£ Solids
=M= Layers
¥ Stock models
Y38 Reference Axis
M3 UCS Axis
5 STOCK Axis
Faky=| Setup Axis
¥ Stock
H%F Layer1

vl
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7 Press Feature in the Steps menu or press Ctrl + R to activate a New

Feature Menu, select

Side and then Next.

Mew Feature

What kind of feature would you
From Dimensions
{J Hole
() Rectangular Pocket
() slot
O Step Bare
() Thread Milling

I Face

like to make?
From Curve

l::l Boss

() Chamfer
ID Groove
() Pocket
() Round

(®) Side
From Feature
i) Group

i) Uger

i) Pattern
i) Toolpath

From Surface
i) surface Miling

[ |Make a pattern from this feature
[ ] Extract with FeatureRECOGNITION

Create new setup...

« Back

Cancel Help

e,

8 Select the Circle Curve first. Then Next. If you have selected Side make

sure the arrow is pointing to the Outside. If you need to change the direction
select

9 The Switch Machining Side Icon then Select Next twice.

Mew Feature - Machining Side

Select a curve then use the button to change its machining side.

Curve Machining Side

drde Reverse

< Back Cancel Help

5 o .
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—=
¥
S
Mew Feature - Dimensions
Enter the dimensions of the Side:
Draft Angle Chamfer
bl | o0 |
L _’l |'_ Depth
i Bottom Radius
Prewview

< Back #1 Einish |, Cancel Help
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10 Enter 25mm for the depth. Then Next.

11 You will be presented with the New Feature - Strategies menu. Select NT
Spiral. NT stands for New Technology and uses the PowerMill machining

Algorithms.

Mew Feature - Strategies

Climb mill
[ individual rough levels

Depth first
Operations
[C]Pre-dril

.| Rough pass
[IRough p
Bi-directional rough

Finish pass
[CINT toclpaths
[]semi-finish pass
[Juse finish tool
Ramp from top

What strategies would vou like to use to cut this Side feature?

< Back

,ﬁ“ Einish | .. Cancel Help

[]Minimize tool retract
[Jrartline program

[C]Finish cutter comp.

2
Stepover type:
MT Spiral -

[C]Finish bottom

Spiral

12 Select Finish and the following menu will appear.

Side Properties - sided

[+ Dimensions L% Location g Strategy <5 Side control Misc
= Settings
|4+ Dimensions
u Location -
5 Stock Curve... Curves... Chedk surfaces...
g5 Strateqgy
Side control
4 Misc
(=) Operations
TE rough
TE finish
Draft Angle Chamfer
[ 0.000 | [o.000 |
_.l |'_ Depth
.
"
N Bottom Radius
N -
.
Cancel Apply Preview Help
Autodesk FeatureCAM 2017
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13 Select X Section.

14 You will be presented with another form select X-Section and select the
Quadrant Curve.

Select Side Curve >

show el ]
+| [

Cancel
1' OK and Apply
il Unselect
Help

15 Select OK and Apply.

16 See finished image on the next page.
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Creating a Concave Shape using Side (Optional Exercise)

1 Save the previous example and then press Ctrl + Z or to undo the previous
example until you get to the Curve stage. Then get up to the same point where
you change the Curve called Circle so it points inwards. Use the same depth
and Finish.

2 Select X-Section and pick the Quadrant curve.

3 Select OK and Apply, the result should be the same as shown below.
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Straight line chamfer using X-Section

(Optional Exercise)

1 Create a Stock Block 100mm x 100mm x 42mm deep.
2 Hide Stock by selecting View>Hide>Hide Stock.

3 Then Construct a Rectangle  from Construct>  Curve>other
Methods>Rectangle. 100mm x 100mm.

L Q Remember to select create as arcs and lines.

4 Offset the lines inwards using Offset from the Geometry Toolbar 25mm
as shown below.

=

5 Rightclick in the graphics area and select Front or Ctrl + 2 you will be looking
end on along the X Axis. Snap to the first point for the left line as your first

point.
6 Select line from two points. /

7 Type in the following XYZ2 Metric co-ordinates. 25 for X2 Tab to the A Angle
field and enter 225 then Tab to L and enter 42 then press enter to action this

process.
Step 2: Pick second point or enter angle/length
"“{2 25000 |[0.ooo  [ooo0 | "";2 [25000 [o.000  [oooo | a2 [L [+ | [ Create | Lover 1

Ontiar
Uptons

Autodesk FeatureCAM 2017
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&  You should have the image as shown below. This is in Front View
or Ctrl + 2.

i
-

8 Now we will select the line and then using Transform we will reflect the line
about the centre line in X as shown.

.
-

Transform >
Choose the transformation method you would like to apply to the selected set of
entities.
() Translate (®) YZ Flane ¥ | 50,000
OPRotate () %Z Plane 0.000
() Scale
@ Reflect (XY Plane 0.000
eflec
() ToUCS () Line and X Axis
() Line and Y axis
l:::l Move
(i Line and Z Axiz
{®) Copy
[ ]keep link to object Lime:
Ok Cancel Apply Help

Autodesk FeatureCAM 2017
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9 Select Copy and YZ Plane and enter 50mm. Select Apply.

10 We will now use the lines in our X-Section machining example.

&  Remember to show stock.

Q Your image should look like the one shown below before machining.

11 Select Features from the Steps Menu or press Ctrl + R and select Side then
Next.

“&  You will be presented with a Menu New Feature - Curves. This is
where you select your Curves or Chain new Curves.

12 Select Curve Chaining as shown.

Mew Feature - Curves

This feature requires one or more curves to define the area to be machined. If you have already
created curves for your feature, select them here.

=+
x|

iy

Curve chaining... L .

—

If you have not yet created curves, you need to do so before creating your feature,

< Back En - Cancel Help

13 Select one of the longer top lines we created first.

Autodesk FeatureCAM 2017
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Start chaining now. Click next when you are done.

Switch to Top View

< Back Mext = lﬁ“ - Cancel Help

14 Select Next.

MNew Feature - Machining Side

Select a curve then use the button to change its machining side. @
Curve Machining Side
arves Normal

< Back Iﬁ“ Finish |, Cancel Help

15 Make sure the arrow is pointing as shown. If not select the Switch

16 You will be presented with a menu showing Side properties.

Machining Side Icon to change the direction. Select Finish.

One of the buttons shows X-Section. Select this button.
17 Select Side Curve. Select Ok and Apply.

Autodesk FeatureCAM 2017
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i

= You have now finished this exercise and the feature is now machined.
Apply this method of machining to the other Geometry. Then Run the
3D Simulation.

i

= Completed 3D Simulation showing X-Section machining.

Autodesk FeatureCAM 2017
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Creating Machining Set-Ups

—O Before starting any machining operation, it is necessary to set a
Machine Offset Zero position from which to work from. In
FeatureCAM these positions are called Setups and this can be
defined by using a number of techniques.

Creating Setups from Stock (Optional Exercise)

—O The Stock represents the Material which is to be machined. The
most common places that are used when defining the Setup on a
standard Block are Top Centre of a Face or one of the Corners as
shown below.

Setup - Part Program Zerc

Where should part program zero be located for Setup2?

Stock face
() Front CLeft (®) Top
) Back ) Right () Bottom

XY Z Location

E Pick location
|

= Back ‘F- Einish Cancel Help

Autodesk FeatureCAM 2017
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Setup - Part Program Zero

Where should part program zero be located for Setup2?

Stock face

() Front OLeft (®) Top
() Back i) Right () Bottom
¥Y¥Z Location

M Pick location

< Back 'ﬁ?- Einish Cancel Help

\:Q When FeatureCAM opens a new Document, Stock is
automatically displayed on the screen. Enter the values shown on
the next page.

18 Double click on the stock either in the Part View Toolbox or in the main
Graphics area.

Autodesk FeatureCAM 2017

5.16 © Copyright 2016 Autodesk, Inc. All rights reserved



Advanced Machining A AUTODESK.

19 Fill in the Form as shown, Length 150mm, Width 150mm and Thickness
40mm.

Stock Properties - stock]

@ stock] |+ Dimensions @ Indexing
=P Settings
|+ Dimensions
@ Indexing (®) Block ALUMINUM
(O)Round Hardness (Br): 111
() N-sided Kc: 0.82 kNfmm~2
() User-defined
Stock Curve... Material. ..

Width ()
Length (E)
Thickness ()[40 |
Hx|n.uuu| v|oooo | z[o |
Cancel Apply Help

& The X, Y, Z input fields at the bottom of the form are the position of
the top face bottom left corner in the World Coordinate System as
shown in the image above.

1 Change the values in the input fields and watch how the Stock moves
around.

2 Reset the figures back to X0, YO, ZO.

3 To place the Setup in the Centre of the Block, it is simply a case of moving
the Setup to the Centre of a Stock face and this is achieved by changing
the position, using the Part View Toolbox.

At the left of the screen are the Toolboxes and depending upon which
Toolbox is selected; it will either show the Part View or the Steps Toolbox.

LFFE~ Part View _—""""-)
i Steps

=1

. Stock

. Geometry

. Curves

" 4. Surfaces

Autodesk FeatureCAM 2017
© Copyright 2016 Autodesk, Inc. All rights reserved
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Q If you can only see the Part View Toolbox and not the Steps
options as shown. Try looking at the bottom of the screen. (When it
is not in use, the Steps Toolbox drops down to the bottom, just click
on the Tab to reactivate the Toolbox.)

1 Double click on Setupl in the Part View and the menu appears as shown.

= Part View |
= Global Settings
Tl ToolManager..
=} Spindles and Tool Holders...
5§ Feeds Speeds Tables..
% Part Library...
o PostProcess...
Machining Configurations...
FM1
'ﬂ' Machining Attributes. .
@ stock?
SNGouo [
5 Stock Models
" Curves
fH Surfaces
& solids
=M= Layers
¥ Stock models
M3 Reference Axis
M UCS Axis
CFE STOCK Axis
M Setup Axis
FE Stock
% Layer 1

Setups >

Use this dialog to create and manipulate setups for every part-program
zero. A setup contains all of the features you want to machine from that
origin, The location and orientation of a setup is determined by a LUCS.

Current Setup:
Setupl e
MC Program Mame: FM2
Fixture ID: 54
UCs: UCS_Setupl
Type: Milling

- New...

——
_* Edit. ..

Help

2 On this form, the user can choose to create a New Setup or to Edit Change
an existing one.

3 Click on Edit. Then Next.

Autodesk FeatureCAM 2017
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Setup - Definition

Please enter the setup name and fixture ID:

Setup name: | |
Fixture ID: | 54 |
Part name: | FM2 |
Setup type: Milling

UCS: UCS_Setupl

Index coordinates

Y il

Fi ijlj}

< Back ‘i?- Einish Cancel Help

4 Use Align to Stock Face.

Autodesk FeatureCAM 2017
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Setup - Part Program Zerc
What method do you want to use to define the part program zero location for Setup1?

(®) align to Stock Face
() Align to Index axis
() align with existing UCS
() Align to part geometry

() Use current location

| < Back || Mext = ||"§?- Einish | | Cancel | | Help

& The form is divided into two areas and these are Stock Face and
XYZ location.

Setup - Part Program Zero

Stock face
I Front Left (®) Top
) Back Right () Bottom
¥YZ Location

+k | Pick location

Where should part program zero be located for Setup1?

< Back |I Mext = I|?- Einish | | Cancel | | Help

Autodesk FeatureCAM 2017
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—O Stock Face is used to tell FeatureCAM on which Face to place the
Setup.

&  XYZ Location is used to position the Setup on that Face.
5 Select Top followed by Centre. Click Finish and then Close.

&  The screen should now look like the one shown below.

O

To get more familiar with creating new setups. Use the same method

and create a new set up on the Front Face at the Upper Right
Corner.

Move Feature Locations

If you decide to change a Setup position after you have machined a
Feature. The following menu will appear.

Mowve Feature Locations 4

This setup already contains features. Where should these features be
located after the setup is moved?

(®) Keep the features in the same location relative to the stodk.
() Move the features along with the setup.

Mote: The ‘Undo’ command will return the setup and features to their previous
locations,

Ok

Autodesk FeatureCAM 2017
© Copyright 2016 Autodesk, Inc. All rights reserved
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Keep the Features in the same location relative to the stock: - The
Machine Offset Zero moves and everything else remains in the same
position.

Move the Feature along with the setup: - This will move the Feature
relative to the old Machine Offset Zero and move this to the new
Machine Offset Zero.

4™ Axis Indexing (Information Only)

EQ

In 2.5D milling, 4th Axis indexing is standard, and can be accessed
when opening a new document. The stock wizard allows you to
choose 4th Axis, as multi-axis positioning. It can be accessed any
time in the stock properties under the indexing tab. Your machine
must have four axis capabilities, and a rotary table, or indexer. Also
a 4th axis post processor must be loaded in FeatureCAM.

The part can be indexed around the X, Y or Z axis. The desired axis
you wish to index around must be selected in the stock wizard
(illustrated) while selecting the shape and size of your stock.

Stock Properties - stock]
@ stock 1 |ﬁ| Cimensions a Indexing
= Settings
[+ Dimensions ()Mo multi-axis positioning
ﬁ Indexing Generate single program with program stop between
each setup
(®) 4th-axis positioning
Index axis UCS STOCK ~
(®) Index around the stock X axis
(") Index around the stodk ¥ axis
(") Index around the stock Z axis
(") Sth-axis positioning
Fixture Location...
Operation Ordering
() Tool-dominant
(®) setup-dominant
Generate single program
Cancel Apply Help
%) Your machine must have four axis capabilities, and a rotary table, or
indexer. Also a 4 axis post processor must be loaded in FeatureCAM.
) The part can be indexed around the X, Y or Z axis. The desired axis
you wish to index around must be selected in the stock wizard
(illustrated) while selecting the shape and size of your stock.
Autodesk FeatureCAM 2017
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The Stock Axis is not normally displayed but to view the Stock Axis
click View and select Show Stock Axis from the View menu. Itis
displayed as two vectors (blue). One shows the axis of rotation (X or
Y) and the other indicates the orientation of a 0 degree rotation
(pointing at the spindle). You must align your part centre of rotation
to the rotation axis of the Stock Axis.

Z

If the Stock Axis is not centred, any features that you will be adding
to the part will be out of place. When a block stock is being used the
UCS and Stock Axis are many times together but not always centred.

The Stock axis CANNOT be moved, the stock must be positioned
around it.

1 Click on Options then Add-ins.

Check the box in front of the Macro called “Centre Indexed Stock.bas” and
a little tool bar appears, usually by the Part View.

2 Drag the toolbar to dock it to an area next to the one of the other toolbars.
Click this new button.

=0
=0

Autodesk FeatureCAM 2017

This macro will Move and Centre the stock with the Stock Axis.

When a new document is opened, and round is selected, the UCS and
Stock Axis will be merged and centred on the stock. Now the
features can be placed around the indexing axis. The UCS may be
moved for Feature creation, if desired.

© Copyright 2016 Autodesk, Inc. All rights reserved 5.23
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When indexing a part that is not round, FeatureCAM calculates the
corners of the Stock rotation and retracts a little extra to clear the
corners of the stock. DO NOT use Retract to plunge clearance
whenever there is a corner present on the part that will rotate under
the tool, when indexed. An example of this is when there is a circular
bolt pattern on more than one face of a block stock. In this case you
will index to another face using the same tool. After drilling the last
hole there must be a retraction to the Z Rapid Plane to clear the
corners. If Retract to plunge clearance is set the part will hit and
break the drill, or CAUSE DAMAGE TO YOUR MACHINE.

Once you have completed the prior steps, you may begin creating
and placing features on your part.

Once you have completed the prior steps, you may begin creating
and placing features on your part. All 2.5D, and 3D, features may
be programmed on an indexed part. FeatureCAM can index from
face to face and cut features, or machine a continuously wrapping
feature. Geometry curves and features are applied in the same
manner as in any 2.5D part programs. They are placed in relationship
to the UCS the same way as non-indexed parts.

Wherever the UCS is located, for example the centre of the part,
the Feature may be created at Z0, but must be moved up to the
desired Z elevation to place it in the proper location.

Features May NOT be Transformed/Rotated/Copied around an
Indexing Axis but Geometry and Curves can. You may also create
patterns around an Indexing Axis. On block stock, the part is
indexed to the desired face, and the features are applied to each face.

Autodesk FeatureCAM 2017
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On the indexing tab you may choose Tool Dominant or Setup
Dominant. Tool Dominant does all of the machining on every
Feature that uses that particular tool before it changes the tool,
more indexing, less tool changes. Tool Dominant can have just one
Setup for all of the Part Features.

Setup Dominant requires a separate Setup for each face to be
programmed and it completes all Features for each Setup before
indexing to the next Setup, more tool changes, less indexing.

Creating Setups Using Geometry (Class Exercise)

1 Itis also possible to create Setups which are aligned to existing Geometry.

Draw the wireframe geometry shown below.

2 Double click on Setup1l in the PartView and the Setups menu will appear.

Autodesk FeatureCAM 2017
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3 Select Setup1l from the drop down menu select Edit.

=C' This will open the Setup Definitions form.
4 Rename the Setups so that they are easier to manage.

= Part View

= Global Settings

----- YL Tool Manager...

----- -&- Spindles and Tool Holders...
= Feeds Speeds Tables..

----- @ PartLibrary...

----- & PostProcess

----- Machining Configurations...

FM1

----- i Machining Attributes...

----- @ stockl

..... LS e s

----- & Stock Models

Solids

Layers

95 Stock models
W Reference Axis
M UCS Axis

O STOCK Axis
FIE Setup Axis

i Stock

LB Layer 1

5 Enter the name Machine Offset Zero into the Setup Name: field. This name
will appear in the Part View Toolbox.

Setup - Definition

Flease enter the setup name and fixture ID:

Setup name: | m |
Fixture ID: | 54 |
Part name: | FM2 |
Setup type: Millirug
uCs: UCs_Setupl
Index coordinates

Y mm

z mm

< Back ?- Finish Cancel Help

c@ The Fixture ID field is where the user tells FeatureCAM which
machine offset to use.

Autodesk FeatureCAM 2017
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—O For example: If the machine uses G54, G55 then enter 54. If the
machine tool uses P1, P2 etc. then enter 1.

Q FeatureCAM will automatically insert the correct Fixture ID for the
next new Setup.

Q It can be useful for the Part / Product name to appear in the NC
output file; this can be inserted in the Part Name: field.

6 Click Next and select the Align to Part Geometry option.

Setup - Part Program Zerc

What method do you want to use to define the part program zero location for Setup1?

() align to Stock Face
() align to Index axis
() align with existing UCS
(®) Align to part geometry

() Use current location

= Back ‘Q?- Einish Cancel Help

—O By selecting the Align to Part Geometry option, FeatureCAM
knows that it has to provide the user with some tools to help them
set up or align the New Work Plane. There are five options shown
below and depending on the geometry available; the user can choose
one of these to align the Z axis.

7 Pick two lines to define Z direction.

Autodesk FeatureCAM 2017
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Pick Initial Setup £ Direction

What is the setup's Z direction?

Pick two points to define Z direction

Align Z perpendicular to a horizontal surface

Align Z with center of revolved surface

Align Z perpendicular to a plane defined by 2 lines

Align Z perpendicular to the plane of a drde

2|2 ]2 |22

Reverse Z

< Back ?- Finish Cancel Help

N

Autodesk FeatureCAM 2017
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& The form will shrink to one side of the screen to allow access to the
Geometry.

&  Two mouse clicks are used to define the Z Axis direction.

8 Select the bottom point as shown, followed by the top point. The position of
the second click in relation to the first is what controls the direction of the

AXis.

9 When the form returns click Next. Then select pick two points to define the X
direction.

Pick Initial Setup X Ornientation

What is the setup's X direction?
*} Pick two points to define X direction

<~]| Rotate X direction 90 degrees around Z axis

< Back ‘5'- Finish Cancel Help

A

Autodesk FeatureCAM 2017
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10 Or you can select Rotate X direction 90 degrees around Z Axis. See Below.

N\

11 Select Next.

12 From the next Menu select Pick location.

Pick Setup X7 Location

What is the location of the setup?

+h Pick location

'*’f* Center of revolved surface

Oppaosite End

X |D-DDU | ¥ |U-UUD | Z |U-UUU | The XYZ locations are in the STOCK coordinate system

Preview

Mext = ¥ Finish Cancel Help

Autodesk FeatureCAM 2017
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13 Pick middle section top edge.

Pick Setup XY Location

What is the location of the setup?

+k Pick location
‘é% Center of revolved surface

Opposite End

X | ED-DUD| ¥ | ?5-DDU| i | 15D-UD| The XYZ locations are in the STOCK coordinate system

Preview

Mext = Cancel Help

¥ Finish

14 Select Finish. This will be the new position Setup. Machine Offset Zero.

Autodesk FeatureCAM 2017
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Create a new setup aligned to the angled face

1 Double click on Setup select New followed by Next and then Align to part

Geometry. Select Next. And then pick Align Z Perpendicular to a plane defined
by 2 lines.

Pick Initial Setup £ Direction

What is the setup's 7 direction?
Pick two points to define Z direction
Align Z perpendicular to a horizontal surface

Align Z with center of revalved surface

Align Z perpendicular to a plane defined by 2 lines

Align Z perpendicular to the plane of a drde

2|2 |2 |# |7

Reverse £

« Back ?- Finish Cancel Help

Autodesk FeatureCAM 2017
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2 First Line selection.

3 Second Line Selection.

& You can see from the image below that the Z is pointing in the Wrong
direction. Select Reverse Z on the same menu so that the Z points
in the correct direction.

Autodesk FeatureCAM 2017
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4  Select Next.

5 Draw a Line from a corner to the opposite corner of the angled face

Pick Setup ¥YZ Location

What is the location of the setup?

+h| Pick location | M——
Q% Center of revalved surface

Opposite End

X |':'-':":":' | Y |':'-':”:":' | Z |':'-':":”:' | The X¥Z locations are in the STOCK coordinate system

Preview

Mext ?- Einish Cancel Help

Autodesk FeatureCAM 2017
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6 Pick Snap to Midpoint snapping to the Centre of the new Line.

)

& Using the current Setup, use Face to machine off the surplus
material. Remember to select Rough to machine off the extra
material. Then create a 10mm diameter Hole Feature 25mm deep
in the middle at X0, Y0. Make sure you select Make a pattern from
this feature. Select Next. Then select Radial in the setup XY
plane. Select Next. Enter PCD Diameter to 50mm. Number=6,
spacing =60. Select preview to see the result. Select Next. Accept
the position of X0, Y0, Z0. Run a 3D Simulation. The image should
appear like the one below.

Autodesk FeatureCAM 2017
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Enter the dimensions of the Pattern:

Mumber

s ]

Spacing Angle

Angle

Diameter

[JLocal Offset (Indude object's eriginal position in calculations)

< Back Mext = Iﬁﬂ Finish | . Cancel

Prewview

Help

Autodesk FeatureCAM 2017
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If you get a gouge after running the Simulation have a look at the Tool change position?
Adjust the Z position so it will clear the part.

4 Axis index around the Stock Axis (Class exercise)

1 Open a New Document and create a Stock (Block) with the dimensions,
150mm Length, Width and Thickness.

Dimensions

What shape is the stock?

(®) Block
() Round
() N-sided

Enter the dimensions of the stock:

Width (A)
Length ()
Thickness (C)

< Back # Einish |, Cancel Help

Autodesk FeatureCAM 2017
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2 Select Finish. We now need to set the position of Rotation for the Stock Axis
at Y-75mm, Z75mm.

Stock Properties - stock]

@ stockl

[ Settings

~|+| Dimensions
¥ Indexing

|++| Cimensions e Indexing

(@) Block
()Round

() M-sided

() User-defined

Stodk Curve...

ALUMINUM
Hardness (Br): 111
Kic: 0,82 kM/mm~2

Material. ..

w2
Lot ©
Thidness (©

+_R‘| ¥ [0.000 | v |-75

| 275 |

Cancel Apply Help

3 Click on the Indexing tab and select 4th axis positioning. Select Index around
the Stock X axis and Tool Dominant. Select OK.

Stock Properties - stockl

@ stock?
=l Settings

|++| Dimensions " Indexing

O Mo multi-axis positioning

Generate single program with program stop between

each setup
(@) 4th-axis positioning

Index axis UCS

STOCK s

(®) Index around the stock ¥ axis
() Index around the stock ¥ axis
() Index around the stock Z axis
Spindle located at C= 0.

() 5th-axds positioning

Fixture Location...

Operation Ordering
() Tool-dominant
(@) Setup-dominant
Generate single program

Cancel Apply Help

Double click on Setup1l in Part View select Edit and then Next.

Autodesk FeatureCAM 2017
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4 Select Align to Stock Face then select Next. Pick TOP and Centre +

Setup - Part Program Zerc

Where should part program zero be located for Setup1?

Stock face

) Front Left (® Top

) Back Right () Bottom
XYZ Location

ll Pick location
& h s

« Back ?- Einish Cancel

5 With your Cursor select View>Show>Stock Axis. From the pop down

Help

menu.

/
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6 Create a New Feature, Select Features in Steps or Select Ctrl + R. Select
Hole from Dimension and Make a pattern from this feature. Select Next.

Mew Feature

What kind of feature would you like to make?

From Dimensions From Curve
(®) Hole () Boss
() Rectangular Pocket () Chamfer
(i slot () Groove
() Step Bore () Pocket
() Thread Milling () Round
) Face (i side
From Feature
O Group
O User
l:::l Pattern
() Toolpath
From Surface

() surface Milling

Make a pattern from this feature
[ ]Extract with FeatureRECOGNITION

Create new setup...

« Back ﬁ-ﬂ Finish |, Cancel Help

7 Enter Plain Hole, Diameter and Depth of 25mm and check through. Click

Next.

Mew Feature - Dimensions

What type of hole would you like to make?
Enter the dimensions of the Hole:

Plain Haole A

Chamfer

Depth
[] through
Diameter
< Back Mext = ﬁd Finish |, Cancel Help
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8 Pick Radial in the Setup XY plane. Select Next.

Mew Feature - Patterns

What kind of pattern would you like to make?

l:::l Linear

(®) Radial in the setup XY plane

() Radial around index axis
{_JRectangular

() Points list pattern in the setup XY plane

< Back A Finish |, Cancel Help

9 Set the following options: - Diameter 100mm, Number 6, Spacing Angle 60,
Angle 0. This creates a pattern on one face and will be used to create the
same pattern on the other 3 faces, a pattern within a pattern. Next.

Autodesk FeatureCAM 2017
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10 Location is set to X0, YO, Z0 Select Finish.

Mew Feature - Location

Where do you want the Pattern to be located?

(™ Yz
() Polar

Position

x[@ Jv[0 ] z[0 ]

Prewview

< Back 4 Finish |, Cancel Help

11 Create a New Feature. Select Ctrl + R. Pattern will be automatically
selected. Select Next.

Mew Feature

What kind of feature would you like to make?

From Dimensions From Curve
() Hole () Boss
() Rectangular Pocket () Chamfer
() slot () Groowe
() Step Bore () Pocket
(3 Thread Milling ) Round
(I Face () side
From Feature
() Group
(::l User
@ Pattern
() Toolpath

From Surface
() surface Milling

Extract with FeatureRECOGMITION

Create new setup...

< Back ﬁ_ﬂ Einish |,r Cancel Help
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12 Select Patternl

Mew Feature - Pattern Base

Select the feature that will be used to create the pattern.

2| X

<Back || Next> | [V Enish|, = cancel | | Help

13 Select Radial Around the index axis. Select Next.

Mew Feature - Patterns

What kind of pattern would you like to make?

() Linear

() Radial in the setup XY plane

(®) Radial around index axis

() Rectangular

() Paints ligt pattern in the setup XY plane

<Back || Next> | #Fnish|, | Cancel | | Hep
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14 Number 4, Spacing Angle 90. Select Next.

Pattern - Dimensions

Enter the dimensions of the Pattern:

Mumber

Diameter @' EI
e

[ Local offset (Indude object's original position in calculations)

Prewview

< Back ﬁﬂ Finish |, Cancel Help

15 Select Finish.

& You will notice that the Pattern is out of position.
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Select Location in the Pattern properties. Then unselect the Relative
position.

Pattern Properties - pattern3

p 4
2, pattem’ || Dimensions L} Location
B §-?|1£E|15Dimensions Set the location of the center of the pattern:
n Location Oxvz
Eﬁga pattem ) Polar
E| ----- ._Seﬁings
oo |++| Dimensions
i IE Location
E|. hole1
B ..... .SE-‘ﬁiI"IQS
|| Dimensions
u Location
- g Strategy
: Misc
= Operations
T8 spotdil
T8 dil
[ Relative Position
N0

Cancel

Apply Preview Help

16 This places the (6) Hole pattern on four faces positioned the same as the
original pattern.
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Round Stock

The Stock Axis is in the centre of the part and so is the Setup. However,
the Setup and UCS may be moved for programming purposes. The same
rules apply to round parts as those of the block stock parts. Features
CANNOT be Transformed/rotate/copied around the Stock Axis. One
Setup is commonly used, but other setups may be added if needed. You
may also wrap a Pocket and Groove features, including Engraving,
around the Stock Axis.

To Wrap a Pocket you must first create the Pocket, and if the UCS is at
the centre of the part, you must translate the feature in the Z direction to
put the top of the feature at the outer radius of the stock.

On a round part the Feature can be applied as normal and then wrapped
which is selected from within the feature. The “Wrap feature around X
axis” check box becomes visible on the Dimension tab when 4th axis is
turned on. Ifitis not visible usually two things happen, either 4th axis is
turned off (stock, indexing tab) or the feature was created at the centre of
the part and you failed to move it up to the desired radius on the part, it
cannot wrap around the centre.

Wrapping a Groove (Optional Exercise)

1 Open a New Part Document - Milling Setup Metric, Round Stock, X axis, OD
300mm, Length 300mm, and ID O.

Dimensions

What shape is the stock?

() Block Axis: (@)X
(@) Round Oy
() N-sided Oz

Enter the dimensions of the stock:

Length (A) | 300.000
o0
10 (C) | 0.000

< Badk 1 Einish |, Cancel Help
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2 Select Finish and the following menu will appear.

Stock Properties - stock]

|| Dimensions a Indexing

() Block ALUMINUM

(®) Round Hardness (gr): 111
() N-sided Kc: 0,82 kMjmm~2
() User-defined

ads: @y Oy Oz
Length (&) | 300.000 |

Y T

() [0000 |

Mx 0000 | 20

el | | hony

3 On the Indexing Tab select 4th axis Positioning and Index around the STOCK

X AXxis.

Stock Properties - stock]

@ stockl

- Settings

|4+ Dimensions
a Indexing

[++| Dimensions & Indexing

() Mo multi-axis positioning

Generate single program with program stop between
each setup

(®) 4th-axis positioning
Index axis UCS STOCK =
(®) Index around the stock X axis
() Index around the stock Y axis

() Index around the stock Z axis
Spindle located at C= 0.

(") 5th-axis positioning

Fixture Location...

Operation Ordering
() Tool-dominant
(@) setup-dominant
Generate single program

Cancel Apply
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4  Select OK to close the form.

5 Click on View from the top Menu bar. Show > Show Stock Axis.

LO The Stock Axis and the Setup/UCS are together in the centre of
the part. The stock and length of the stock are aligned with the X
axis.

LQ When wrapping a groove you must first create the geometry for the
grooving feature, and it must lie in the XY Plane.

= Wrapping a Groove is like wrapping a label around a tin can. The
values entered as indicated below, will start the groove with the centre
of the tool being on X0 end with no movement in the X direction. The Y
is Pi*300 which will determine the length of the geometry and the part
will then rotate 360 degrees. The Z150mm puts the top of the groove
on the outside radius of the Stock. The Geometry is the path for the
Groove, but does not create the Groove.

6 From Construct select Line>2 pts draw a line to the dimensions shown

below.
Construct Manufacturing Options Window Help
# Point |

Circle » f- Connected
Eillet ¥ | === Horizontal
Arc k * Vertical
Curve » Pt, Angle from Horz
Dimension » Pt, Angle from WVert
Surface » Pt, Angle from Line
Solid | Offset

7 Type in the following co-ordinates. XYZ 1 X0.0 Y0.0 Z150.0
XYZ 2 X0.0 Y Pi*300 Z150.0 A180 Select Create.
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Step 2: Pick second point or enter angle/length

2 [o0o0  [[oooo |50 | ©4% [ooo0  J[pi=s0  [150.000 | A [180 |L [942478 | [ Create | Layer1

Options

Q XYZ 1 sets the start point of the groove tool at the top or radius of
the stock centred on the end where the Setup X 0.0 is located. Y 0.0
means it starts on 0 in the Y direction. Z150mm means it starts at a
150mm elevation in the Z direction above the centre on the 150mm
radius of the stock.

Q XYZ 2 js the end of the groove geometry and also determines
whether it travels in the X and how many times it wraps around. X
0.0 - This means the tool will not travel in the X direction. If there
is a different value in X then the tool will move to that distance in the
X direction as the part rotates. Y Pi*300 - This means the part will
rotate once around the part. Notice that the value is Pi*300, this
means Pi times the diameter which is the circumference of the
300mm diameter stock and FeatureCAM understands Pi and its
value and the *(asterisk) is Multiplication.

—O Z150mm - This means the tool ends up at the same Z elevation as
when it started.

Autodesk FeatureCAM 2017
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8 Select Feature from Steps or CTRL+ R, Select Groove from Curve and
select the Line.

Mew Feature

What kind of feature would you like to make?

From Dimensions From Curve
() Hole () Boss
() Rectangular Pocket () Chamfer
(slot (®) Groove
() Step Bore () Pocket
() Thread Milling ) Round
I Face () Side
From Feature
() Group
{JUsger
() Pattern
() Toolpath

From Surface
() surface Miling

[ ]Make a pattern from this feature
Extract with FeatureRECOGNITION

Create new setup...

< Back Mext = || |ﬁ“ Einish |,| | Cancel | | Help

-

MNew Feature - Curves

This feature requires one or more curves to define the area to be machined. If you have already
created curves for your feature, select them here.

= |

b Az

Curve chaining... l

If you have not yet created curves, you need to do so before creating your feature.

<Back || Next> |[# mnish || | cancel | | el
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9 Select Next twice.

10 Double click the Groove feature in the Part View window. Check the “Wrap
feature around the X axis “box at the bottom of the Groove properties tab.
Click OK and then run a 3D simulation. This will produce a groove that travels
once around the circumference.

-

MNew Feature - Dimensions

(@) Face
Simple (Engrave)
() Inside/Outside

Enter the dimensions of the Groove:

[ Through

Depth

3.0

Bottom Radius

0.0
< Back ][ Mext = ”ﬁ' Einish |v] [ Cancel ] l Help ]

”
Groove Properties - groove?2

@ groove2
= Settings
++| Dimensions
L Location

El ----- Operations
. TE slot

[++| Dimensions |13 Location | [3 Tool Axis | 5 Strategy | [ Misc|

Width
5. 000

2.

(@) Face
Simple (Engrave)
(0 Inside/Outside

Depth
5.000

Bottom Radius

0.000
A 0D.000
[]Through
M| [] wrap feature around X axis
Cancel Apply Previews ] I Help
Autodesk FeatureCAM 2017
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11 Double click onto the 2D line and Change only the end point XYZ2 in the X to
300mm = Length change the Y to 4*Pi*300 (4 =Number of Rotations) and
2150 is the depth of the slot, click Modify, run a 3D simulation.

Wrapping a Pocket (Optional Exercise)

The Pocket may be created by drawing or importing Geometry or from
Dimensions as you would normally create this feature.

It can be created at the centre of the stock and given a value in the Location
Z direction while creating the feature so as to place the top of the feature on
the radius of the stock.

The feature when completed may be Transformed/Translated in the Z
direction to locate the top at the radius of the stock.

The UCS can be translated in the Z direction to the radius of the stock and
then create the feature, then the Location in Z remains at 0.

Remember if the 4th axis is not checked, on the stock/indexing tab or the
feature is located down on the centre when trying to wrap the “Wrap feature
around the indexing axis” on the dimension tab this will not be visible.

1 Open a New Milling Setup, Millimetres, Stock is Round, along the X axis.

2 Diameter 150mm, Length 300mm, ID 0, Next, Next, 4th axis indexing around
the Stock X axis.

3 Rename Setup if you choose, observe that the fixture offset matches your
machine requirement (54) and the Part Name if completed here we will place
this information both in the code (Post Processor must be setup first) on the
proper line to identify the program and also can be set when saving NC code
so as to name the text file. Use current location for alignment, Next and
Finish.

4  Create New Feature, Rectangular Pocket from Dimensions. Select Next.
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Mew Feature

What kind of feature would you like to make?
From Dimensions

() Hole

(@) Rectangular Pocket
(O slot

O Step Bore

() Thread Milling

O Face

~

[ Make a pattern from this feature

From Curve
()Boss

() Chamfer
() Grogve
() Pocket
() Round

() side

From Feature
() Group
D User

D Pattern
() Toolpath

From Surface
() surface Milling

Extract with FeatureRECOGMITION

Create new setup...

< Back

Horenl.

Cancel Help

5 Enter Dimensions, Length 80mm, Width 80mm, Corner Radius 6mm and

Depth 12mm.
6 Select Next.

-

New Feature - Dimensions

Enter the dimensions of the Rectangular Pocket:

Length 80

Width

—— 6

Chamfer I
0.0 ki 7 - _I_ 5 Depth
Draft Angle ——==% “—  Bottom Radius
0.0 0.0
Angle:
0.0
< Back H MNext = ”ﬂ‘ FEinish ‘v]l Cancel ]l Help ]

—

7 Select Radial about X axis and then enter the other information shown on

the next page.
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New Feature - Location
‘Where do you want the Pocket to be located?
Oxrz
(ol .
@ zzurm about X axis =il
-40
Radius
75
£
ii Angle
0.000
Position
+_'t| ® 50
< Back ” Next > Hﬂ" Finish |-] [ Cancel ] [ Help ]

8 Enter X50mm, Y-40mm, Z75mm, this centres the pocket and places the top
of the feature at the outside radius of the stock. Select Finish.

9 Select Wrap feature around X axis.

-

Rectangular Pocket Properties - rect_pockl

|
@ rect_pockl

|« Dimensions | 13 Location | 5 Strategy | [# Misc|
& Settings
L’; Location X Section...
9 Strategy
...... @ Misc

B Operations

Length 80
 ——
)
80 v Corner Radius
6
Chamfer 4
; Flifiw . _I_ Depth
12
Draft Angle Bottom Radius
0.000 0.000

/*Wrap feature around X axis A 0.000
e i Wrap Options

oK H Cancel H Apply

Preview Help
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10 Run 3D Simulation, See finished image on the next page. To make this more
interesting, create a pattern from this feature. The details of which are shown
after the first pocket Simulation.

Pattern from the pocket Feature

11 First of all eject the 3D Simulation.

12 Then double click on stock and change the ID value to 120mm. We are
essentially creating a tube.

13 Select Ctrl+R or create a New Feature from Steps or the Advance toolbar.

14 Pattern will be automatically selected. If not select Pattern.
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Mew Feature

What kind of feature would vou like to make?

From Dimensions From Curwve
) Hole ) Boss
() Rectangular Pocket () Chamfer
() slot ) Groove
() Step Baore () Pocket
() Thread Milling () Round
() Face () Side
From Feature
(::l Group
() User
@ Pattern
() Toolpath

From Surface
() surface Milling

Extract with FeatureRECOGNITION

Create new setup...

< Back I Mext = I| |ﬁq Finizh |,| | Cancel | | Help

15 Select Next. You will be presented with a New Feature — Pattern Base
menu. Select the rect_pock1 feature from PartView.

-

MNew Feature - Pattern Base

Select the feature that will be used to create the pattern.

_I érect_pockl

< Back “ Next > "ﬁ" Finish |_]l Cancel ]l Help

16 Select Next. Then select Radial around index axis as shown.
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-

Mew Feature - Patterns

What kind of pattern would you like to make?

(") Linear
() Radial in the setup X¥ plane

(@) Radial around index axis

() Rectangular

() Points list pattern in the setup XY plane

| <Back | met> | Enish | [ cancel | [ Hep |

17 Select Next. Enter 5 for number then type in 360/5. FeatureCAM will
calculate the angle.

r 3

Pattern - Dimensions

Enter the dimensions of the Pattern:

Number

5

Spacing Angle
360/5

Next > [ﬁ“ Finish |.] [ Cancel ] [ Help ]

18 Select Finish. Then select OK to close the form.

Autodesk FeatureCAM 2017

5.58 © Copyright 2016 Autodesk, Inc. All rights reserved



Advanced Machining

{\ AUTODESK.

-
Pattern Properties - patternl

A patier1]
& Settings
- .|«| Dimensions

|| Dimensions | 55 Strategy

Object: ’rect_pockl ']
Number
5
W 4 Spacing Angle
5 360/5
¥
X z

oK I| Cancel || Apply H Preview H Help
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Wrapped Engraving

"¢  Engraving around a cylinder can be accomplished by first creating
the text and then applying a Grooving feature to the text curve.

Open a New Milling Document, Millimetres, Round Stock, X axis, 4th axis

indexing, Diameter 300mm, Length 300mm, ID 0, setup centred.

2 Change to Top view or Ctrl + 5, Select Curves; click Create curves using

~

the Curve Wizard. Select the Curve Wizard Icon.

Curve Wizard e

What method of construction do you want?
(@) Curve from curve
) Curve from surface
() other methods

What spedfic constructor do you want?
@ Jain
() Curve Start/Reverse
() Offset
() Praject to UCS
(::l Extract Font Curve
() Smooth/Reduce Curve
D Urnwrap Curve
O Merge Curves

= Back Cancel Help

3 Select Other methods and Text. Select Next.

Curve Wizard e

What method of construction do you want?
() Curve from curve
() Curve from surface
(®) Other methods

What specific constructor do you want?
I:::l Functon
C:l Cams
() splines
@ Text
() Ellipse a
i) Rectangle
) Polygon
() Gears

= Back Cancel Help
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4  Type in the following information. Shown on the next page. The curve name
may be different to your name.

Engraving Text >
Text: | FeatureCAM CAD/CAM |
Curve name: | curyed |
Path type: () Linear (®) Circular () curve
Center: k|10 |[owoo|[1s0 | [dReverse
Radius: Angle: IZI
Justification: Left w

Alignment: X IZI Y IZI
Scaling: X Y

Spacing:
-
Font... Preview

« Back Finish Cancel Help

5 Centre X150mm Y0 Z150mm Radius 65mm.

6 The Font we are going to use is Machine Tool SanSerif. Size 36.

Autodesk FeatureCAM 2017
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Font 4

Fant: Faont style: Size:

Machine T ool SanSerif Reaqular 3B I (0] I
hisghine Tonl SanZen s m 22 #

; . o Cancel
bdachine Tool Script Srigue
Ma_g_u.a:f_a— Bale
Matandra GO Bid Syl gue

¥atuea Y7 Gerl| o

Sample
Script:
|Westerr‘| e |

7 Select New Feature or Ctrl+ R New Feature. Select Groove from Curve and
then select next and select the Curve.

Mew Feature

What kind of feature would you like to make?

From Dimensions From Curve
(I Hole (") Boss
() Rectangular Pocket i) Chamfer
(islat (®) Groove
() Step Bore () Pocket
() Thread Milling () Round
(O Face O side
From Feature
D Group
O User
() Pattern
(") Toolpath

From Surface
() surface Milling

[ |Make a pattern from this feature
Extract with FeatureRECOGNITION

Create new setup...

< Back ¥ Einizh |, Cancel Help
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8 Pick Curve

-

Mew Feature - Curves

x|
&

Curve chaining...

This feature requires one or more curves to define the area to be machined. If you have already
created curves for your feature, select them here.

+| [ |

il curvel

i

If you have not yet created curves, you need to do so before creating your feature.

| <sack || wex> |[# mnisn || |

Cancel ] ’ Help l

9 In this case my curve is curvel. Yours may be a different number. Select

Finish.

-
Groove Properties - groovel

@ groovel
- Settings
.|« Dimensions

E| Operations

. TE slot

|++| Dimensions |15 Location | [ Tool Axis | §g Strategy | A Misc|

[ Through
[¥]wrap feature around X axis

(@) Face
Simple (Engrave)
() Inside/Outside

Depth

Bottom Radius

0.000

A 0.000

o ||

Cancel

| | Apply | I Preview ] I Help
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10 Select Wrap feature around X axis.
11 change the depth to 2mm and width to 3mm
12 Select the 3D Simulation and press Play.

Automatic Clamp Avoidance
&  In FeatureCAM you can now automatically avoid solid model clamps
when using 2.5D NT-style toolpaths and 3D toolpaths.

1 Open file Manifold plate with clamps.fm

Autodesk FeatureCAM 2017
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2 Go to Manufacturing>Machining configuration and select the file Manifold plate
with clamps.fm and select Edit. Select Clamp avoidance under Milling. Change

the value to 5mm.

-

Machining Attributes

==

[] Partline program
[ minimize tool retract
[ ] ndividual rough levels
Depth first
Reorder
[ side roughing battom up
[ side finish bottom up
Toolpath corner

0 %%

S-axis position

Standard -

Configuration: FM2 @Ml ) Turn ) wire
Thread Mill | Surface Mmill Surface Lead-in |  Tool Selecton |  Facing

Drilling | Pecking | Milling Stepover | Lead/Ramp | Misc. | Operations
[#] climb mill Trochoidal slotting
Bi-directional rough [ I Trochoidal cut
[] use finish tool Cow
[ Rough cutter comp. @ cow
[ Finish cutter comp. Max. tool diameter 50 %
[] chamfer cutter comp. Max. step distance 75 o

Clamp avoidance...

ok || cancel |[ e

p
Clamp Avoidance

e

Allowance

[ | Axial allowance

Solids that are marked as clamps can be automatically avoided for 3-axis and
NT-style toolpaths using the following options:

[/] Automatic clamp avoidance

5.000 I

5.000 I

= By setting this Value to 5mm all of the NT toolpaths will be re-

calculated and will stand off any clamps by this amount.
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& To turn a solid model into a clamp right click on the solid model in
PartView and select Use Solid as a clamp. FeatureCAM will then
know to avoid this solid model. As shown on the next page.

& The top surface machining is using an NT pocketing strategy.
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&  Itis possible to create Tool libraries in FeatureCAM. These are called
Tool Cribs. The main reason for creating Tool Cribs is because in any
machine shop there is normally a finite amount of tooling available
and by creating a custom Tool Crib, FeatureCAM will know what

tooling is available to choose from. This can be machine specific or a
generic crib for all machines.

Tool Manager

Q The Tool Manager is where information on your Crib is stored and
allows you to edit and create new Cribs as well as creating new tools.
The Tool Manager can be accessed by going to the Manufacturing
Menu and down to Tool Manager. This will open the following form.

Tool Manager x
From Crib: Tool Group: Current Crib: —
BT40-Training-CribMetric ~ End Mill ~ basic ~
swiss BT40-Training-Crib-Metric
swissmetric swiss Cancel
tools swissmetric
¥ tools N Mew Toal...
List options
Sort by: Show only: Mew Crib...
MName w all | = Anything
Delete Crib...
Available Tools: Current Tools:
- - Copy Crib...
10mm Endmill LS M Select All 10mm Endmill LS A
10mm Endmill 55 10mm Endmill S5 | Grades
16mm Dia X 45 degrees Angle tool (HSS | [== 16mm Dia X 45 degrees Angle tool (HSS Tool Grades...
16mm Dia ¥ 45 degrees Chamfer tool 16mm Dia X 45 degrees Chamfer tool
17.7mm Horn Toal X 90 degrees INCL Add - 17. 7mm Horn Tool X 90 degrees INCL Import...
19MM Dia ¥ 45 degree Dovetail tool 19MM Dia X 45 degree Dovetail tool
21, 7mm Horn Toal 21, 7mm Horn Tool
21.7mm Horn Tool ¥ 80 dearees TNCL Remove 21 Fmm Horn Tanl ¥ 90 denress TNEL Export...
< > L4 >
Properties...
Tool Parameters
Tool material HS5
i Help
Tool finish BRIGHT
Diameter 10,000 mm
Shank diameter 10.000 mm
Flutes 4
Cutter length 30,000 mm
Overall length 30,000 mm
End radius 0.000 mm
Tool end type SINGLE
Cutting type CENTER.

Q There are three tool Cribs loaded as standard. (Basic, Basicmetric
and Tools) and these can be used as a starting point when the user
first starts to look at setting up their own Cribs.

Q The window is divided into separate areas and at first glance can look

a little intimidating, but by applying some simple rules it becomes
much easier to work with.

Autodesk FeatureCAM 2017
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O

If the user divides the form in two down the middle of the form. The
left side is used to select which Crib to copy from whereas the right
hand side of the Form relates to the Crib that is current or the working

Crib

Tool Group. The tools can be grouped together depending upon their

type or use.

End Mil

Backbore
Boring Bar
Chamfer Mill
Counterbore
Countersink

Face Mil

Lathe - Turning
Lathe - Boring
Lathe - Groove/Cut
Lathe - Bar Feed
Lathe - Thread
Plunge Mill

Probe

Ream

Rounding Mill

Side Mill

Spot & Center Drills
Tap

Thread Mil

Twist Drill

Q Also listed down the right hand side of the form are a number of
options. Among these options are New Tool, New Crib, Delete Crib
and Copy Crib.

O

Autodesk FeatureCAM 2017

These options do exactly what they say.

0K

Cancel

Import...

Export...

Help

Mew Tool...
Mew Crib...
Delete Crib. ..
Copy Crib...

Tool Grades...

Properties...
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- G" New Tool is used to create a new tool type.

Q) New Crib will create a new crib, ready for the user to insert their
selection of tools.

Q) Delete Crib will delete an existing crib
: @ Copy Crib Copy Crib will produce a copy of an existing Crib.

Q) Tool Grades is used to apply scaling to feeds/speeds to similar tool
types that use different speeds/feeds

Q) Import / Export allow the user, to either import or export tool cribs
from one computer to another computer containing a copy of
FeatureCAM.

Tool Manager Exercise

Start a New FeatureCAM Part File ignoring the stock set-up.
Open the Tool Manager. Go to Manufacturing>Tool Manager.

By selecting the New Tool Crib option, the following form will appear. Enter
the name as Haas_VF6_BT40_Crib, and then click OK.

Mew Tool Crib X

Please enter a name for the new tool crib. ..

| Haas_VFS_ET40_Crib|

Cancel Help

Q) The New Tool Crib will now be listed in the Tool Manager on the left
hand side The new Crib is empty so it is possible to copy tools from
existing Cribs.

Select the Basicmetric Crib from the From Crib Menu and the
Haas_VF6_BT40_Crib Crib from the Current Tools: Crib Menu.

In the Tool Group select End Mill and select EndmillM2000 long. This is a
long series 20mm dia Endmill.

Click on the Select All Button and then on the Add button
Add -»

to transfer the selected tool over to
Haas_VF6_BT40_Crib.

Repeat this procedure for the different tool groups and add some 6mm,
8mm, 10mm & 12mm Twist Drills and some Spotting and Center Dirills.

Click on the OK button and the following Menu will appear.

Autodesk FeatureCAM 2017
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FeatureCAM s

e Save tool crib 'Haas_VF&_BT40_Crib'?

Yes Mo Cancel

9 Select Yes and you will be presented with another menu.

FeatureCAM X

Change current crib from 'BT40-Training-Crib-Metric' to
'Haas_VF6_ET40_Crib'?

Yes Mo Cancel

10 Select Yes to change from the tools Crib to the Haas_VF6_BT40_Crib Crib.

- Q More tools can be added at a later date just by selecting them from
the Tools Crib or defining New Tools based on Catalogue data and
adding the tools as needed.

- Q To set the Tool Crib so that it is used when calculating the tool path,
go to Manufacturing, Set tool crib and select the crib from the list.
Alternatively go to the bottom Right of the screen and click on the
area indicated.

11 Select the Crib required as shown.

tools

SWiss

BT40-Training-Crib-Metric
~ Haas_VFo_BT40_Crib

basic

swissmetric

Tool Crib Dialeg

. Millimeter  Layer 1 UCS Setupl  Setupl  HAAS VFG.cnc FC M Haas WF 6.md Haas VF6 BT40 Crib 4 cores

Autodesk FeatureCAM 2017
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Editing Tools

=& It is also possible to Edit Tools from within the Tool Manager.
Double click on any End Mill to open the End Mill Tool Properties
and change the name and End Radius to match the image below to
create a new Bullnose Tool. This is the easiest way to create your
custom tools.

End Mill Tocl Properties

Endmill ' Overrides Coolant Holder FeedfSpeed  Pecking

Name | |

Measure [Jinches

Diameter mim

COwerall length mim

Exposed lenath mim

Cutter length mim

Flutes

Shank diameter mm

End radius [Jeall nose

[Juse curve to describe tool shape

Taper D deq. Diameter at bottom | Compute from shank

Tool end type | SINGLE

Cutting type Center Tool material | HSS

- —

LI 2haaliisy

Flute angle STAMDARD
Hand (® Right OLeft

Cancel Apply Help

£

Tool finish | BRIGHT

Setting Tool Overrides.

“&  From Tool Properties it is also possible to set what each tool will be
used for as well as setting specific Depths of Cut, Stepovers, Tool
ID’s and other information. This is all done from the Overrides tab.

12 With the Tool Manager still open select the Overrides tab and change the
Operations drop down on the left hand side to be Rough Operations Only.
When FeatureCAM now selects tools for toolpaths the Bullnose will only be
used for roughing passes.

13 Also check the depth of cut and stepover checkboxes and enter values to
match the image below. You can also set the Tool ID from here to match which
tool position your tools are set to in your machine by editing the Default Tool
Registers. Do this as well.

Autodesk FeatureCAM 2017
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End Mill Tool Properties

Endmill ©Overrides Coolant Holder Feed/Speed Pecking

Tool Mame:  25mm Endmill LS

(®) Only set Tool Post 1 (") 5et al Tool Posts
Tool Post and Spindle F1: Upper tool post, main spindle side

Default tool reqisters

Tool number I:l Same  Operations
3

| Rough operations only
Diameter offset register

Length offset register 5
Toal ID 5

Comments

Tool used for Roughing
ol
Depth of cut 2.500 mrm operations only|
Stepover 12.500 mm

Ramp angle

Cancel Apply Help

14 Click on the OK button and the following Menu will appear.

FeatureCAM >

o Save tool crib 'Haas_VFo_BT40_Cnb'?

es Mo Cancel

15 Select Yes to save the current Tool Crib after editing the tool.

Autodesk FeatureCAM 2017
© Copyright 2016 Autodesk, Inc. All rights reserved
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End Mill Tool Properties

= End mill length and diameter properties.

A 12.00

]

40.00 —

C 60.00

A

E 10.00 J

e |

B 100.00

D 30.00

A = Shank Diameter 12mm
B = Overall Length 100mm
C = Exposed Length 60mm

D = Cutter Length (Flute Length) 30mm

E = Cutter Diameter 10mm

Autodesk FeatureCAM 2017
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Spindle and Tool Holders

= This can be accessed by going to Manufacturing/Spindle and Tool
Holders and allows you to create and edit Tool Holder Properties.

Manufacturing Options Window Help

¥; Tocl Mapping...
g3 Process Plan...
t?l_ Setups...

Include in Plan

Exclude from Plan

Machining Cenfigurations...
ﬂ Machining Attributes...
Iﬂ Post Process..

TL Tool Manager...

Set Tool Crib...
L' Spindles and Tool Holders...
Materials r

i Eeeds/Speeds and Cutting Data Tables...

o = N N .
!]_. Feed Optimization...
B¢ Clear Optimized Feeds

(®) Show &ll holders
() Only show holders that match the current

Spindles and Tocol Holders

Current Spindle: e Iﬁq X

CAT 50, Spindle v

spindle
Tool Holders: *r Iﬁq X

Mame Type Tool dia. Spindle A
CAT 40, Endwmil Endmil  dynamic CAT 40, Spindl.

CAT 40, Collet Collet dynamic CAT 40, Spindl,

CAT 50, Endmill Endmill  dynamic

Mew Collet Chuds Endmill  dynamic

Iso 50 Small Collet Chudk Endmill  dynamic

DIMNGS371 40MAXIN 20X95ADE Endmill  dynamic

DING9371 50 SREIN 20X 806 Collet dynamic

DING9371 50 SREIM 20X 30B1 Collet dynamic b

Autodesk FeatureCAM 2017
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Tool Holder Exercise

& One of the best ways to create a Holder in FeatureCAM is to import
a Solid Model of the Tool Holder.

1 Import the file Din 69871 Collet Chuck Holder.x_t into you current
FeatureCAM document.

2 Cancel the Import Wizard

3 Hide the Stock.

4 The Setup and Stock Axis are in the correct position. At the Holder base
point in the center of the Solid Model.

5 Right click and set the View to Front or Ctrl+2

6 Open the Spindles and Tool Holders form from the Manufacturing tab and
click the Create New Tool Holder icon shown.

Spindles and Tool Holders it
Current Spindle: e [ 3

CAT 50, Spindle v Cancel
() Show all helders Help
{®) Only show holders that match the current

spindle \

Tool Holders: *r ﬁ-q x

Mame Type Toaol dia.

EDINEQB?]—\A iso50 ER16X 100 Collet dynamic

Autodesk FeatureCAM 2017
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7 Create a New name for the Holder.
8 Select Use Solid to describe holder shape.
Select the holder solid.

10 Enter the Length from the Holder Gauge line to the Holder base center point.
In our case the value is 68.604mm

11 Your Holder is now in FeatureCAM and can be used for any available tool.

I I | ]
Teol Holder Properties >
Holder Mame: [ din 6987 1-a Collet Chuck
Fits Spindle: CAT 50, Spindle ~ Cancel
Measure [ inches Help
Holder Type ) Endmill Preview
(®) Callet

Tool Groups...

Custom Holder Definition

O Parameters
() Curve of rev

olution Curwve/fsolid:
(@) solid model 4 @ din 6987 1-a collet chuck ~

Paste example into graphics window

Paste
orfsetx [6:0500 |
Length {C):

%

0.000 i

Tool Diameter {G): D Angled Head

0,000 mm
Fit any toal

Comments

Autodesk FeatureCAM 2017
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Spindles and Tool Holders X
Current Spindle: [0 X
CAT 50, Spindle v Cancel
(_)5how all holders Help

(®) Only show holders that match the current

spindle
Tool Holders: *r ﬁ-ﬂ x
Mame Type Tool dia.

DIMGIE71-A isn50 ER 16X 100 Collet dynamic
DIMN-69871-A IS0-50 Chudk Collet dynamic

End mill - Properties / Holder / Mill

End Mill Tocl Properties

Endmill Overrides Coolant Holder FeedfSpeed Pecking
Tool Mame:  10mm Endmill LS

(®) Show all holders

i) Only show holders that match the
current spindle

Current Spindle | CAT 50, Spindle

Tool Holders: F‘:’ W Iﬁq
Mame Type Tool dia. Spindle -
] CAT 40, Endmil Endmil  dynamic CAT 40, Spind,
[] CAT 40, Collet Collet dynamic CAT 40, Spindl.
[] cAT 50, Endmil Endmill  dynamic

™ Mew Collet Chudk Endmill  dynamic
[ Iso 50 Small Collet Chuck Endmill  dynamic
[[] DING9871 40MAXIM 20X95. Endmill  dynamic
[] DIMNG9871 50 SRKIM 20X 808 Collet dynamic
[ DING9871 50 SREIM 20X 8081 Collet dynamic
[ NTNASAT71 50 HYDRO 1AXAD Collet rdvnamic w7

Cancel Apply Help

Autodesk FeatureCAM 2017
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Face Mill - Tool Properties example.

Face Mill Tocol Properties

Mame
Measure
Diameter
Height

Corner

Corner radius

Material

Hand

Face Ml Overrides

Effective diameter

Mumber of teeth

Exposed length

Cancel

Coolant Holder Feed/Speed

|
[Jinches

100.00000 | mm

15.00000  |mm
(®) Round () Chamfer
0.00000 mm

0.30000 T

50.00000  |mm

CARBIDE b

(®) Right (i Left

Apply Help

&  Thereis a new option to specify a 45 degree chamfer for Face Mill

tools:

& This new option allows more accurate simulation and machining.
Existing tools are classified as Round by default. To set a 45

chamfer on a Face Mill tool:

A w N R

Click the Apply button.

Autodesk FeatureCAM 2017

Select Chamfer as the Corner type.

Enter an Effective Diameter greater than zero.

Enter a Tip Radius greater than or equal to zero.
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User defined Tools (Form Tools)

&  In this module the user will learn how to create Form Tools for milling
with end mills and side cutting milling cutters. These tools may be
used in Milling and Turn/MILL. At the end of the module the user will
be able to draw the geometry for the shape of the tool and chain a
curve to that shape for FeatureCAM to use to create a new tool in
the tool crib and save it in a Tool Group called Form Tools that can
be recalled at any time.

Create a Chamfer Milling Tool

1 Open a New Milling Document, Metric called Chamfer Form Tool.fm for
reference.

2 Hide Stock,

3 Right Click in graphics window and View from the front. The XZ plane.

4 Select Front or select Ctrl +2 to view in the correct orientation

&  Itis very important that the STOCK AXIS is located at XYZ 0. If this
is omitted, the curve will not be accessible when creating the form
tool.

5 To view the STOCK AXIS Click View in top menu, select View>
Show>Show STOCK AXIS.

“&  Another set of arrows (blue) will show up in the graphics window
merged with the UCS.

: Q The Z0 will be the bottom of the Chamfer Form Tool. The X0 is the
center of the tool and only half (radius) of the tool needs to be created
(+ side of X). The finish curve will be an open curve.

6 Using the Geometry constructors Draw this shape and chain an open
curve. (no centreline)

Autodesk FeatureCAM 2017
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Create a side Milling Form Tool

1 Open a New Milling Document, Metric called Side Milling Form Tool.fm for
reference.

2 Hide Stock.

&  Remember to view the stock axis as shown in blue on the previous
example.

3 Right Click in graphics window and View from the front. The XZ plane.

4  Select Front or select Ctrl +2 to view in the correct orientation.

&  Itis very important that the STOCK AXIS is located at XYZ 0. If this
is omitted, the curve will not be accessible when creating the form
tool.

5 To view the STOCK AXIS Click View in top menu, select View>
Show>Show STOCK AXIS.

- Q Another set of arrows (blue) will show up in the graphics window
merged with the UCS.

D The Z0 will be the bottom of the Chamfer Form Tool. The X0 is
the center of the tool and only half (radius) of the tool needs to be
created (+ side of X). The finish curve will be an open curve.

- Q Using the Geometry constructors Draw this shape and chain an
open curve. (no centre line)

Autodesk FeatureCAM 2017
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Shank Radius 10.00

16.00

5.0
29.00

R2.00 Typ

End Mill Tool Properties X
Endmil Qverrides  Coolant Holder Feed/Speed Pedking
Name ide Miling Form
Measure [inches /
Diameter | 53.00000 |{mm |
Overall length 100 mm /
Exposed length I al mm |
Cutter length 16 mm
Shank diameter II' mm
End radius 0.00000  [mm [Ball nose
Use curve to describe tool shape
Select curve curvel ~
Paste copy of curve into graphics Paste Tool end type |SINGLE w
Cutting type Center Tool material | HSS ~
Flute angle STANDARD v Tool finish | BRIGHT ~
Hand ® Right OLeft
T+ Cancel Apply Help
+
+t
Autodesk FeatureCAM 2017
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Tool Mapping

Tool mapping now supports 8-digit Diameter & Length offset registers.

= This ability now supports more machine types because you can now enter 8
digits for the tool Length offset register and Diameter offset register in the
Tool Mapping dialog:

Tecol Mapping
Use this dialog to map tools from your part to tool slots in your machine.,
+ MName Diam Llength 1D Sub slot  Crib Time Diist Holes
1 facemill M3200 1 1 1
2 endmillM2000:reg 2 2 2
3 endmillM1200:4reg 3 3 3
4 Endmill 8mm dia 2 Flute 4 4 4
] chamferM0B00 5 5 5
6 endmillM1200reqg G & &
7 endmillM1400:4reg 7 7 7
Slots for facemillM3200 Show all tools saved in crib
Tool number Set
Diameter offset register 1 Same Show empty tools slots

Save in Crib

Length offset register 1

Tool block for facemilM3200
Select the tool block and sub slot for this

Llear in Lrip

Tool life for facemillM3200 Select Blodk. ..
Enable/disable tool change to new tool after specified Tool Life
time, number of operations, etc Set Al
Reset all
0K Cancel Help

&  The Tool Mapping dialog is where you change the tool slot assigned
to the selected tool. You can change the Cutter comp. offset register
for any tool here too. The dialog has a table at the top. Each row of
the table represents a tool. Select a tool to edit its values in the fields
below the table. Double-click on a tool name, or click the + to the left
of the tool name to see the list of operations that use that tool. Click
the Add tool slots button at the top left of the table to open the
Number of tool slots dialog. It enables you to increase the number of
tool slots listed; you cannot reduce this number. Tool number
corresponds to the first (grey) column in the table and is the current
tool slot number for that tool. To move a tool to a different slot tool
slot, enter a new Tool number and click the Set button, or drag-and-
drop the name of the tool in the table onto the tool slot number in
the left column. More than one turning tool can occupy the same tool
slot.

Autodesk FeatureCAM 2017
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Tool Numbering

FeatureCAM automatically selects tools from the active tool crib.

These tools are assigned a tool number (also referred to as a tool Slot or tool
pocket) for an automatic tool changer. The numbering is assigned according to
these rules:

Use the number assigned in the Tool Mapping dialog.

& This numbering is in effect for the current part only.

If no number has been assigned via tool mapping, then the nhumber assigned
to the tool in the crib (the Tool nhumber field for milling tools or the Tool slot
for turning tools), is used as the tool number. If two tools have the same
permanent number in the crib, the first tool used is assigned the pre-set
number and the other tool is given a new number.

If no number has been assigned via tool mapping or in the crib,
FeatureCAM assigns a tool number.

Tool Life

To open the Tool Life dialog, select the tool you want to manage in the table in
the Tool Mapping dialog and click the Tool Life button. The Tool Life dialog has
different options depending on if the tool is a drill or a milling tool.

&  See help file for more details

Autodesk FeatureCAM 2017
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Machining Configurations / Attributes

Introduction

=

This module will provide the user with an understanding of what
attributes are, characteristics and features and where they reside
Also covering when an attribute is chosen, where it shows up in
FeatureCAM, and how it affects the feature.

By the end of the module the user will be able to select, prior to
creating the program, the machining configuration of attributes, as
the defaults for the material and/or machine to be used. This saves
time in programming by not having to make the same repetitive
entries for the choices you wish to be defaults when that particular
material, or machine, is chosen. It also eliminates having to
remember the different settings.

Machining Configurations

The Machining Configurations can be accessed from the Manufacturing
drop down menu.

Machining Configurations are predetermined default functions that are
selected, and used in all features that are created in the document.

A Machining Configuration contains approximately 150 settings.
An unlimited number of Machining Configurations may be created.

The user can name a Configuration to reference the material and/or machine

to be used.
Machining Cenfigurations =
A configuration is a collection of machining attributes. Each part has its own Maw
configuration. Additionally vou can have other configurations for any purpose
you choose, Manipulate configurations here.
Rename...
Available configurations: Copy...
I__bl FM1 Delete. ..
8
Edit...
Import...
Export...
DK
Help
Initial configuration for new documents: My Configuration {p) w

Autodesk FeatureCAM 2017
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= “Initial Configuration for new documents”, is in the drop down menu at the
bottom.

= When a Machining Configuration is selected prior to programming, the
attributes, so to speak, rain down into the new document just opened. These
are used as the default settings. They are divorced from the Machining
Configurations and become Machining Attributes, assigned to, and a
permanent part of the new document.

Machine Configurations
Default Aftributas - Automation

POESrAlohe) (Oparahions)
[ stions) 1oper aliors)
Foatures Featuras

l:{::pﬁfﬂm:l u |Cll::g'a|i|:|n5':|

These settings may be changed in the document. You can click Manufacturing
and Machining Attributes at any time. Changing any attributes will assign them
to this document only, but does not affect the original, or default, Machining
Configuration.

In other words, these changes do not become the defaults and when a new
document is opened the old defaults are active. These settings stay with the
document and are active anytime this same .fm document is opened.

Autodesk FeatureCAM 2017
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What are Machining Attributes?

-

Machining Attributes Li—hj

Configuration: FM1 @ Mill ) Turn ) Wire

| Thread Mill | Surface Mill | Surface Lead-in | Tool Selection | Facing
Drilling | Pecking | Milling | Stepover | Lead/Ramp | Misc. | Operations
[ spat dril Spot drill edge break 0.100 mm

[¥] Attempt chamfer w/ spat

) Spot drill diameter 100 O
|:|Use L/D compensation
[ | Combine similar holes into canned Dwiell 2
cycle Max. tap spindle RPM 1000,
(") Retract to Z rapid plane Cycles
@) Retract to plunge clearance Drill eycle Deep Hole =
[ orill large counterdrill first - | I
[ |ream before chamfer Py Floating h
[ ] counterbore before drill Ream cycle FF -
Machining Type Bore cycle EE -
? Drill only Mo drag X shift 0.000 mr
() Drillymill
Mo drag Y shift -0.250 mr
Options

Pilot diameter(s)=

Reset

ok || cancel || help |

When an option in the Machining Attribute is selected, a box is
checked or a value is entered, it becomes a default. This means that
FeatureCAM uses this setting every time a feature requiring that
particular setting is selected in a program. There is no input required
from the user during programming, as it is now automatically set.
However, it may be overridden and changed in the feature as needed.

Tabs are used to categorize the different operation types and
necessary attribute settings.

Some selections are check boxes, some are numerical values, and
some are specific functions. The majority of these show up in the
feature that they affect, but some settings do not. These settings may
only be changed in the attributes. This is the reason it is so important
to know where these settings reside, what their function is, and where
they are located in the features.

Autodesk FeatureCAM 2017
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&  To apply the changes you have made, in the Attributes for the
document, to become the defaults for any new documents they must
also be changed in the Machining Configuration that opened with the
file. Once set, and the next time a new document is opened, those
changes will then take effect as the default settings.

1 Open a New Document and click Manufacturing on the top menu and select
Machining Configurations.

2 Select the document you just opened. Usually there is only one document
open but multiple documents may be opened. In this case, you would see
multiple documents in the list.

3 Click Copy and select the desired configuration from drop down menu.
These defaults load into the new document.

Machining Configurations

A configuration is a collection of machining attributes. Each part has its own
configuration. Additionally you can have other configurations for any purpose
you choose. Manipulate configurations here.

New...

I%

Rename

Available configurations: Copy...

O FM1 Delete

Initial cenfiguration for new documents: My Configuration (p)

5 5
My Configuration Copy Configuration &J
__Edlt...
Configuration
FM1
Copy settings from:
[My Configuration (p) V]
oK My Configuration (p
f—— e —
Help

“&  To copy the changes from the document’s configuration into another
configuration to be set as the defaults:

4 Select the desired Configuration in the window. This is the configuration you
want to copy the attributes to.

5 Click Copy and select the document from drop down menu in the Copy
Configuration dialog.

6 Select OK to action Copy Configuration.

&  This reverses the copy and places the changes from the document
Attributes into the configuration selected in the window of the
Machining Configurations dialog.

Creating Machining Configurations

1 Open a New Milling Document. Click Manufacturing on Menu bar then
Machining Configurations.

2 Click on New and type the word Aluminium in the field. OK

3 Repeat these steps to create a Stainless configuration. OK.

Autodesk FeatureCAM 2017
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4  Double click on Stainless in the window. Select the Stepover Tab in the
Machining Attributes dialog. Change the Rough Pass depth to 25%.

&  The Rough pass depth for milling was 100% of the diameter of the
cutter. It is now 25%, so for a 25mm endmill the rough pass depth
is set to take cuts at a depth of 6.25mm.

£} Note: You now have three separate Machining Configurations. Each
has approximately 150 settings.

5 Select the Document you have open in the Machining Configurations dialog at
the top of the window.

6 Copy and select Aluminium from the Copy Configuration dialog.
7  OK twice. These settings will be used in the new document.

8 Open an existing file named Milling Attributes.fm, from the 2.5D Advanced
Data folder, and run a 3D simulation.

&  The 12mm diameter milling cutter cuts to the bottom of the 12mm
deep pocket in one pass because the default attribute specifies the
depth of roughing passes is to be 100% of the diameter of the cutter.

9 Click Manufacturing then Machining Configurations. Select the documentin the
window on the left named Milling Attributes.fm.

10 Press the Copy button. Select Stainless from the drop down list in the Copy
Configuration dialog. Press OK twice.

11 Using the same feature and by only changing the Machining Configuration the
Attributes automatically change to the Stainless settings.

12 Run a 3D simulation.

“&  The setting for Stainless is 25% of the diameter of the cutter so now
the tool makes four passes at 3.175mm depth of cut instead of one
at 12.7mm with no further input from the user.

Machining Attributes Explained

= The rest of this document will be used to explain the attributes found in each
of the tabs inside the Machining Attributes dialog. To follow along and
compare, click Manufacturing then Machining Attributes to open the dialog.

Drilling Tab

= Spot drill: All holes that are drilled will receive a spot or center drill
operation before the hole is drilled.

=  Attempt chamfer w/spot: When a chamfer is entered in a hole feature,
a spot drilling tool is selected that is large enough to cut the chamfer as it
center drills for the hole feature. If the hole is too large, it will still be spot
drilled but will give a warning that it was not able to achieve the chamfer
and use a chamfer tool in addition to the center drill.

= Use L/D Compensation: As a hole is drilled deeper the feed and speed is
adjusted to compensate for the additional depth. This is true for holes that
have a ratio of hole depth (L) to hole diameter (D) of greater than 2.5. The
greater this ratio, the greater the speed/feed reduction becomes.

Autodesk FeatureCAM 2017
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= Combine with similar holes into canned cycle: This Attribute serves
two functions. First it creates more efficient NC code by entering canned
cycle mode only once. It also causes the tool to retract to the lower Plunge
Clearance plane after drilling each hole, typically .100 above the hole
instead of the Z Rapid Plane which is usually set much higher to clear
clamps, etc. Retracting to the higher plane when necessary is possible on
a per hole bases in the Results Window Op List by clicking on the green
arrow of the selected hole.

= Drill large counter drill first: A counter drill hole has a second, larger
hole drilled on top of a smaller hole. You may select to drill the larger hole
first to avoid drilling the same material with the smaller tool that will be
removed with the larger tool. The smaller tool will then rapid to the plunge
clearance above where the first drill stopped drilling.

= Ream before Chamfer: Allows you to ream a hole before the chamfer to
avoid pushing any kind of a burr or edge back up onto the chamfer in the
event the chamfer is a sealing surface.

= Pilot drill diameter: Set the diameter for a frequently used pilot drill size
as a default.

= Spot drill edge break: If 0 chamfer is entered in a hole feature, this
setting will cause the center drill to break the edge by this amount, typically
.005.

= Spot drill diameter: This percentage is used to select a spot drilling tool.
A value of 100 specifies that the spot drill should be the same diameter as
the hole. A smaller value will create only a starter hole.

= Dwell: The spot drill will dwell for this many seconds.

= Max tap spindle RPM: Sets the maximum spindle speed that
FeatureCAM will select when tapping regardless of the size of the tap.

= (Cycles)

= Drill cycle: Deep hole will peck and retract to the plunge clearance and
return to previous depth and chip break only stops feeding in order to
break the chip, both perform their function until hole is to depth.

= Tap Cycle: Floating (floating & tension-compression holders), Rigid
which is most commonly available on today’s machine tools being sold,
Deep hole and Chip break is the same as drilling.

= Ream Cycle: Ream cycle affects how a ream operation is performed. The
choices are Ream FDF (feed-dwell-feed), Ream FF (feed-feed), and Ream
FSR (feed-stop spindle-retract).

&  If you select Ream FF, the cycle is posted using the Bore (F-F)
format in XBUILD. Ream FDF will use the Bore (F-D-F) format,
and Ream FSR uses the Bore (F-S-R) format.

FDF, feed down-dwell-feed up, FF, feed down-feed up, FSR, feed-stop-
retract.

= Bore cycle: FDF, feed down-dwell-feed up, FF, feed down-feed up, FSR,
feed-stop-retract and No Drag shifts a designated amount in No drag X
and Y shift so as not to touch the finished wall upon retract.

Autodesk FeatureCAM 2017
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Pecking Tab

Drilling: Depth of the First, Second and Minimum peck may be entered by
the % of the drill diameter.

Tapping: Depth of the First, Second and Minimum peck may be entered
by the % of the tap diameter.

Milling Tab

Climb mill: With the milling cutter rotating clockwise if you follow behind
the cutter in the direction of the travel of the tool and the cutter is on the
left side of the curve it is climb milling and if it is on the right side it is
conventional milling.

Bi-directional rough: The rough passes alternate between climb milling
and conventional milling. When cutting a Boss feature on a square block,
the cutter cuts across the corners first. When climb milling is selected in the
strategies, the first pass is a climb cut, and then the tool alternates with
conventional milling until the corners are finished. The cutter finishes the
roughing cuts using climb milling.

Use finish tool: When rough and finish milling, FeatureCAM uses the
same cutter to rough and finish. When Use finish tool is checked
FeatureCAM will always add a second tool to do the finish operation.

Cutter Comp: Whether cutter comp is selected or not FeatureCAM offsets
the tool by the radius of the tool. By selecting Cutter comp, it adds the
necessary G40, G4land G42 to the NC code so the tool size for holding
tolerances may be adjusted with the tool offset in the control by the user.

Part line program: Instead of the cutter center being offset by
FeatureCAM the program aligns the center of the tool on the curve. The
NC code reflects this with the print dimensions. All of the offsetting is done
by the machine control.

Minimize tool retract: For use when it is more desirable to feed the tool
to another region of a feature instead of retracting and plunging. For
example: in a pocket with islands, minimize tool retract will keep the tool
from retracting and plunging.

Individual rough levels: Many roughing cuts are performed at multiple Z
levels due to the depth of the feature. If you select Individual levels on the
Strategy page, you will be able to customize the manufacturing attributes
of each level. If you have a feature that is roughed in four levels there will
be four z-levels listed in the feature instead of one. Note that each pass is
listed underneath the rough operation. By clicking any of the passes, you
can set attributes in the Milling tab. If Individual level is not selected, then
only the rough pass is listed in the tree view and you can only make changes
to Milling tab attributes that will apply to all levels. Individual levels also
controls clipping of boss and side features against the stock model including
both STL and solid stock models. With this attribute selected, the toolpaths
are clipped against the stock boundary at each Z level.
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= Depth-first machining: Selecting the Depth first option will cut each
region of the feature completely before moving on to another region. The
toolpaths descend in Z. If this option is deselected, then all regions of a
feature are cut at one Z level before descending to a deeper Z-level. If you
are using multiple roughing tools or multiple finishing tools, to efficiently
rough out tight corners, Depth first is also useful. The second tool that
roughs the corners only will cut each corner to depth before retracting and
moving to the next corner.

= Reorder: (Surface Milling) The Reorder attribute tells FeatureCAM to re-
sequence the toolpaths to minimize retractions while trying to avoid full
width cuts. Use Reorder when you have a part where several separate
regions are cut. If you want the toolpaths to move directly across a surface
without worrying about retractions, deselect Reorder.

= For Z-level operations (rough or finish), the Reorder attribute enables zone
machining where the toolpaths descends in the Z (or -Z) direction. Use this
if it is more efficient than cutting the entire part in complete Z levels. The
phone handset example below shows that the toolpaths cut the top of the
part in complete Z levels and then cut one side and the other.

= Side roughing bottom up: A 2.5D feature with a Draft Angle may be
roughed from the bottom up instead of the normal top down.

= Side finishing bottom up: A 2.5D feature with a Draft Angle may be
finished from the bottom up instead of the normal top down.

= Toolpath corner (%): This attribute rounds the corners of milled roughing
passes. It is specified as a percentage of the tool diameter. Rounding the
sharp corners of the toolpaths provides a more constant tool velocity and
reduces the tool load.

= It applies to all 2.5D milling features. The left figure shows a pocket without
Toolpath corner % set and the right is set with Toolpath corner set to 98%:

Autodesk FeatureCAM 2017
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= Use alternative 5 axis position: Depending on the type of 5-Axis
machine you are working with, there are often two ways of orienting the
machine axes to address a particular face.

= Hi speed machining technique. The first rough Tool path corner at 500%
flattens the tool path, usually faster feeds and speeds. The second rough
Tool path corner at 25% cleans up only what the first rougher left. The 25%
value helps smooth out some of the sharp corners, but must not be too
large, or there might be an excessive amount for the finishing tool.

\
/|
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Trochoidal cut: Simple grooves have an option of using a Trochoidal
toolpath. Instead of a simple slotting cut, the tool uses a series of circles to
clear away the metal, as shown. This toolpath has the advantage of
maintaining a constant radial depth of cut which produces the same load on
the tool at all times.

I

Step over Tab

(Rough Pass)
Do rough pass creates a rough operation for ALL milling features.

Depth in the Z direction is a % of the diameter of the cutting tool for each
pass.

Spiral is the Tool motion offset from the curve shape and the tool steps
over as it moves radially toward the curve, this step overis a % of the tool
diameter. (33% or less is recommended)

Zig-zag is how the tool travels parallel to X or Y or at an angle, the radial
step overis a % of the diameter of cutter. (Up to 55% is recommended)

(Semi-finish Pass)

Do semi-finish pass is selected if an additional finish pass is needed before
the final finish pass and will be applied to all milling features.

Allowance is the amount of material left for the finish pass.

Bottom Allowance, if required, is the amount left on the bottom for the
finisher to remove.

(Finish Pass)

Do finish pass is selected if a finish pass is desired and will be applied to
all milling features.

Allowance is the amount left by the rougher for finishing.

No. of Passes made by the finish tool, additional passes may be added,
they are considered spring passes the tool does not move in any further
then the finish curve.

Overlap is the amount from where the tool ramps on for the finish cut and
where it ramps off when complete.

Finish bottom is selected if fishing the bottom of the feature is desired and
Wall pass is checked if it is to be included.

Spiral is the type of finish toolpath with a % of the tool diameter, radial
step over.

Autodesk FeatureCAM 2017
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Zig-zag is the type of finish toolpath with a % of the tool diameter, radial
step over.

Bottom allowance is the amount of material left by the rougher when
finish bottom is selected.

Lead/Ramp Tab

(Horizontal lead/ramp)

Extension distance pertains to Lead moves for cuts with open ends. In
the milling feature on the stepover tab, there are settings to extend the lead
onto the feature without having to extend or change the feature. An arc
ramp may be added and a 90 degree approach that is perpendicular to the
arc may also be included.

Lead distance is the distance the tool plunges from the end of the curve
and is measured in a % of the tool diameter.

Lead in angle is the angle to the curve that the tool approaches the feature
after plunging. A 90 degree Lead in is perpendicular to the curve.

Lead out angle is the angle to the curve when the tool exits the feature
before retracting. A 90 degree Lead out would be perpendicular to the
curve.

All Stepover applies the Lead in and Lead out to every step over.

Ramp type is the shape of the transition move when the tool steps over
radially. They include Direct (90 degrees) Arc, Line and S-shape. S-shape
provides very smooth transition, good for hi-speed machining.

Ramp diameter is measured as % of tool diameter and determines the arc
size for the radial step over.

Minimum ramp distance controls the length of the ramp.

Wind fan finish plunges and retracts the finish tool in the same place and
ramps on and off the finish curve in the same place with no overlap. The
arc size for ramping may be entered along with the angle move to the arc.
To watch this in centreline simulation, it looks like a fan you would hold in
your hand.

(Vertical ramp)

Minimum Z ramp dist. is the allowable minimum distance (radially) when
ramping has been selected. It may be 0 and if the tool doesn’t fit when
ramping FeatureCAM will plunge straight down with no ramping to attempt
to make it fit.

Max ramp angle is the maximum vertical angle the tool is allowed to
plunge (rough op)

Max finish ramp angle is the maximum vertical angle the tool plunges
(finish op)

Helical Ramping is a technique that plunges the tool into the material in a
helical (circular, like a screw) motion and may be CW or CCW.

Linear Approx. may be used when helical is not applicable. It uses short
linear moves for the helical motions instead of arcs. (also thread milling)

Ramp diameter is the radial size of the helical arc that is used. (thread.
milling)

(Arc lead)
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Misc. Tab

Arc lead, Use 90-deg Comp on/off and Distance are associated with
Extension distance and pertains to Lead moves for cuts with open ends.

Z rapid plane is the distance measured in the Z positive direction that the
tool retracts to when either moving to the next hole for drilling or moving
to another region to continue milling and usually considered a safe height
for clearance of clamps, etc.

Plunge clearance is the distance in the Z direction above the part that a
tool will rapid to and then go into feed rate to plunge or drill to depth.

Tap plunge clearance has the same purpose in a tap operation as for
drilling and milling.

Z ramp clearance is the distance above the part in the Z direction that a
milling tool feeds straight down to after plunging to the plunge clearance
when ramping is being used so it doesn’t ramp above the part.

Spline Tolerance parameter controls the maximum deviation of the
generated tool path from the theoretical spline contour.

Z index clearance is applicable on 4 axis indexing parts. When for example
a square part is indexed on a 4th axis table FeatureCAM takes into account
the corners being higher than the flats during index and retracts the tool to
the Z index clearance height above the corners which is safe for the corner
to index under any tool.

Wrap tolerance also applicable to 4th axis parts. Certain features can be
created flat as normal and then wrapped around a cylinder on a 4 axis rotary
table and this tolerance setting determines how close.

Chamfer depth is how far the point of the chamfer tool goes past the
bottom of the chamfer on the part. This is to make sure the point of the
tool uses the full length of the cutting edge and not give a burr along the
bottom edge because the point of the tool is possibly not sharp to the end.

Deburr radius is automatically applied to a sharp outside corner to remove
the burr, for example on a boss feature where there is no radius on the
corner. Itcan be any size and if there is any radius whatsoever on the curve
of the feature then FeatureCAM ignores the Deburr radius and the curve
radius is applied instead.

Minimize corner radius is used to restrict the maximum size tool that
FeatureCAM will pick when there is a square inside corner with no radius.

Minimum rapid distance is the distance determined by a percentage of
the tool diameter as to whether the tool will feed or retract and rapid to the
next region to be machined. The smaller the setting the more retracting,
the greater the number then it will feed to the next area to be machined.

Speed is the percentage of programmed spindle speed that the spindle will
run in the program.

Feed is the percentage of programmed feed rate the tool will feed in the
program.

Plunge feed is the percentage of the programmed feed rate that the tool
will feed when plunging.

Use IPR/IPT will use inches per revolution or per tooth instead of inches
per minute (IPM).
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= Proportional plunge feed when selected determines the milling plunge
feed rate according to the angle of ramping while plunging. The steeper the
angle the slower the feed rate and the more shallow the angle the higher
the feed rate.

= Peripheral Feed has various settings for inside and outside corners during
milling to slow or increase the feed rates to help maintain a more consistent
tool load and obtaining the optimum feed rate.

= Post Variables provides the opportunity to pass data directly to the NC
code in designated locations as laid out by the post variables built into the
post processor.

Operations Tab

Facing

(Ordering)
Automatic Options has four functions:

Minimize tool changes attempts to optimize tooling to do all the work for that
tool on the entire part before changing tools, especially helpful when one tool
can be used on several functions or features including 4th axis, more indexing
and less tool changes.

Do finish cuts last allows all of the roughing of milling features to be
completed first and then does the finish cuts to avoid any possible movement
of the part after a finish cut has been completed.

Cut higher operations first completes for example a pocket with drilled holes
in the bottom, pocket first then the drilled holes.

Minimize rapid distance helps to find the most efficient path for the tooling by
examining the distance of each move and then picking the shortest distance.

= Base Priority is when you want to ensure that an individual feature is cut
before anything else, you can set its Priority attribute in the Misc. tab. All
features have a Priority manufacturing attribute. By default, the value is 10.
To make sure that a feature is manufactured first, set its priority to a lower
value and to make a feature last, set its priority to a higher value. For
example, if you set the Priority of a pocket to 8, its roughing pass is the
first operation performed, its finish pass is second, and the rest of the
operations are ordered according to the scheme described above.

= While you can specify the exact order of every feature by priority, you
shouldn't do so casually because you lose the automatic optimization
sequences built into FeatureMILL. It's harder to maintain or change the part
too.

= Time estimation has six settings including indexing speed of the 4th axis
rotary table. If care is taken to enter accurate figures, a very close
estimation of the actual time it will take to run your part, excluding any
operator intervention can be achieved. A stop watch may have to be used
instead of accepting speeds from manuals.

= Do rough pass when roughing passes are desired.
= Do finish pass when a finish pass is desired? May be used without rougher.

= Finish allowance is the amount of material left by the roughing operation.
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Facing stepover is the radial step over perpendicular to the cut direction
measured by a % of the cutter diameter.

Lateral overcut is how far, measured by a % of the cutter diameter, that
the tool goes off the end of the part parallel to the direction of the cut.

Last pass overcut is how far by a % of the cutter diameter, that the tool
goes off the part radially perpendicular to the cut direction on the final pass.

Max depth of cut is the maximum Z increment depth the cutter will take in
one pass.

Connect stepover with arc provides a very smooth transition by changing
the direct 90 degree stepover to an arc or loop. This is also a high speed

machining technique.

= Zigzag angle is the angle that FeatureCAM uses to cut Face features.

Tool Selection

Optimize tool selection
Spot dril
Chamfer mil

Tool %% of arc radius

Multiple Roughing Tools. ..

Tool Holder Clearance. ..

Cancel

%o

Reset

Help

Machining Attributes X
Configuration: My Configuration @Ml O Tun () Wire
Dirilling Pecking Milling Stepover Lead/Ramp Coolant Post Variables Misc,
Operations Thread Mil Surface Mil surface Lead-n Tool Selection Facing
Counter bore tool Tool diameter tolerance mm
(O Counter bore Crill %% of ream/bore %%
(@) Endmil
() Automatic Thread % for tap dril
Rolied %
Spot dril tool Cutting, helicoil, user-defined 8
(®) Center dril
(i spot dril
Tap type Cutting w
Preferred 6.0 e
diamete
IAMELEr Deburr Chamfer tool Chamfer w
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Counter bore: - will select a specific diameter counter bore tool. An
inventory of various sizes of counter bores is usually maintained. Counter
Bore Eliminates an inventory of counter bore tools and can cut any size.

Automatic selects Endmill when counter bore tools are being used and the
desired counter bore size is not available.

Spot Drill: - Prefer spot drill is used to cover a wider variety of hole sizes
because it has one diameter and comes to a point.

Prefer center drill is usually selected for spotting a hole to be drilled, short
and makes the initial plunge into the material with no wandering or
movement.

Preferred spot drill diameter allows a specific size spot drill to be selected
on ALL holes. Size may be changed when needed.

Optimize spot drill tool selection will attempt to use a tool that will satisfy
All holes when there is a variety of sizes to be drilled. If attempting to
chamfer holes when spot drilling one tool may not satisfy and an additional
tool may be selected.

Optimize chamfer tool selection will attempt to use a chamfer tool that
will satisfy All holes when there is a variety of sizes to be chamfered.

Tool diameter tolerance is a value not to exceed when selecting tools, for
example, if the tolerance is set to .002 then if FeatureCAM doesn’t find a
tool plus or minus .002 of the needed size it will show a red flag next to the
operation indicating it doesn’t have a tool within the tolerance.

Drill % of ream/bore determines the size of the drill to be used for a ream
or bore operation.

Thread % for tap drill (cut) determines the size of the drill to be used for
the tapping operation to obtain a specific % of thread (example 77%)

Thread % for tap drill (rolled) determines the size of the drill to be used
for the tapping operation to obtain a specific % of thread (example 65%).
Rolled threads drilled hole size is very important because the thread is
formed and material is pushed down into the root of the tap and if the hole
is to small it will break the tap and if too large there is not enough to form
an accurate thread.

Tap type lets you select the type of tapping you do most.

Tool % of arc radius (also Toolpath corner % in milling tab) is set to 100
then a tool equal to the smallest corner radius is selected for a feature such
as a pocket. With Toolpath corner%% set to 100 the tool dwells in the corners
as it changes direction. This can sometimes nick the part. To avoid this
problem, set Toolpath corner % to a slightly smaller number, such as 98.
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= Multiple Roughing Tools gives you the opportunity to allow FeatureCAM
to select additional roughing tools when, for example, you have a pocket
with small radius corners and FeatureCAM chooses to rough the entire
pocket with the small cutter. When selecting Use multiple roughing tools
from largest to smallest, stopping when the material is gone, you enter tools
that you want FeatureCAM to select from when multiple cutters are
necessary to make the operation efficient. Starting with the largest tool and
adding smaller tools separated by a comma, FeatureCAM will start with the
largest tool that will fit. It will also select a rougher that fits the corner so
there will be the same amount of leave allowance in the corners as there is
along the straights. You may also restrict the minimum size tool to use as
a rougher. Remember though that if you are running small parts with small
tools you may have a tool needed in your tool crib for a specific operation
but it will never select it for roughing if it is smaller than the minimum tool

diameter.

Multiple Roughing Tecols for Milling =
Multiple Roughing Tools for Miling
(") Use a single tool that is automatically selected ——

@ Use multiple roughing tools from largest to smallest, stopping when Help

the material is gone

Toaol diameters, comma separated: mm

Automatically select an additional tool that fits the smallest radius
of the contour

[] The minimum tool diameter of an automatically chasen 5 mm
roughing tool is:

Holder Clearance

Use the Tool Holder Clearance dialog to specify an additional clearance for
FeatureCAM's automatic tool selection to prevent tool holder gouges.

Tool Holder Clearance ot

Specify how tool selection should pick a tool with respect to the
tool holder's dearance of the workpiece.

Clearance Requirement

Setup e
Extra allowance as a % of feature ar T, A c B
setup depth

(@) Give a tool selection error if no tool meets reguirement

() Select tool dosest to requirement if none match. (Gouges possible!)

[] additionally dear shank

Cancel Help
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Tool Holder Clearance >

Spedfy how tool selection should pick a tool with respect to the
tool holder's dearance of the warkpiece.

Clearance Requirement

Feature L
Extra allowance as a %6 of feature or o, A C B
setup depth

(®) Give a tool selection error if no tool meets requirement

i) 5elect tool dosest to requirement if none match. (Gouges possible!)

[ ] additionally dear shank

Concel || i

To specify a tool selection clearance:

L) In the Clearance Requirement list, select the clearance you want
between the tool holder and the part. Select from:

= None — select this option to leave no additional clearance. Old part
files select the same tools as before.

= Feature — Select this option to ensure the tool is long enough for the
tool holder to clear the feature.

= Setup — Select this option to ensure the tool is long enough for the
tool holder to clear the total depth below the setup.

= Stock — Select this option to ensure the tool is long enough for the tool

holder to clear the total depth into the stock.

L U" Enter an Extra allowance as a % of feature or setup depth to leave extra
clearance of the tool holder above the feature, setup, or stock

& {u}I Select how tool selection is affected if no matching tool is found:

= Give an error if no tool meets requirements — FeatureCAM does not select
a tool for the operation, so an error is shown during NC code generation.

In the Operation List, a red exclamation point U is displayed beside

operations with no tool selected.

= Select tool closest to requirements if none match — this enables you to
generate NC code, but it may result in tool holder gouges because a

smaller tool may be used.
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Surface Leadin

Stepover type is the transition move the tool makes radially to make the
next pass (usually bi-directional) this is perpendicular to the tool path
direction.

1 Directis two 90 degree turns, stopping twice to change direction of
180 degrees.

2 Loop is a smooth rounding transition which does not stop to change
direction. Good hi-speed technique.

(Lead-in/out parameters)

: U Use lead-in/out: Never provides any leads, it uses plunge
clearance and plunges to depth.

- "LP On all plunges/retracts or on first plunge/last retract applies
the lead type, line or arc, to every plunge and retract or the first
and last only.
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- U On all stepover, plunges & retracts applies the lead type to
every transition move the tool makes.

/////f

Surface normal applies the leads normal to the surface whether
horizontal or vertical.

Use arc ramp-in/out allows you to choose the ramp diameter and the
ramp in/out angle.

Use linear lead-in/out allows you to choose the lead-in/out angle and
the lead-in/out length.

Surface Mill Tab

Tolerance (Rough .005) (Finish .001) sets how close the milling will be
to the mathematically ideal surface. This does not guarantee that your
feature is machined to this tolerance in all locations if the tool you select is
incapable of cutting within that tolerance in constrained areas. If your part
shows a faceted appearance, set the tolerance to a lower value.

Scallop height stepover is the height between passes of a Ball End Mill
for isoline milling, projection milling finishing passes and Z-level finishing.
This distance is measured along the surface and represents the maximum
cusp height between neighbouring passes as shown here. The scallop height
and stepover default values may also be entered but can be entered or
changed in individual features also.

Parallel angle refers to parallel tool path strategies. The value of 0 causes
the tool to travel parallel to the X or to the Y axis.

Tool diameter allows a default tool diameter to be selected for Surface
Milling

Tool end radius provides the opportunity to select the default for the cutter
end, Ball, Flat or Bull Nose and also the diameter.

Finish allowance is the amount of material left by the rougher for the
finisher to remove.
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= Check allowance is how far away you wish the tool to stay away from
selected surfaces or faces.

= (Slope limitation angles)
= Horizontal only cuts horizontal surfaces up to a desired slope angle.
= Vertical only cuts vertical surfaces above a desired slope angle.

= Swarf axial tolerance is for a relatively rare number of geometries where
the tool axis can waver slightly as it positions accurately on the surfaces to
be machined. This can be due to small but significant changes in the
geometry as the tool moves from one position to another. To allow a degree
of latitude for the command, this tolerance can be set to a value larger than
the machining tolerance to allow the tool axis to be stabilized as it moves
across this geometrically varying region. As a result excess material may be
left on the surface involved but the load on the tool may be reduced.

\EE_/
T

Scallop Height

Edges contain four choices as to how you want the tool to react when it
comes to the edge of a surface or face at the stock.

Automatic, depending on the toolpath strategy being used, does much like
don’t roll over the edges at all and therefore calculates a boundary but if a
different boundary is used such as a curve, FeatureCAM won't calculate for both.

Don’t roll over the edge at all cuts 100 percent cleanly to the edge but does
not roll over the edge.

Cut top edge: Just roll over the top edge allows the ball only to roll over the
edge.

Cut to bottom: Roll over the top edge and cut to bottom of stock/part basically
turning off all boundaries and letting the tool cut until it runs out of part or
stock.

Thread Mill

= (Wind Fan)

= Wind fan is the same as a milling feature, it can plunge and retract and feed
on and off in the same location plus the angle of approach and the ramping
radius.

= Linear ramping may also be applied using ramp distance, diameter and
angle offset.

= Feed direction can be either Negative Z or Positive Z.
= Feed overrides for ramp in and ramp out.

= Passes for Rough and Finish with Rough Stepover, Finish allowance and
Spring passes.

= Starts may be multiple if desired.

= Start angle can be entered if necessary.

Autodesk FeatureCAM 2017
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Tooth overlap attribute controls the amount that one revolution of a multi-
thread tool will overlap the previous revolution. It is an integer that
represents the number of threads. We recommend that you overlap at least
one thread.

Tooth outside is the number of teeth that will be above (if feeding in
negative Z) or below (if feeding in positive Z) the thread mill feature for the
first pass.

Taper approx. angle is for tapered threads. The toolpath is increasing in
diameter as well as moving in Z. These moves are approximated with 3D
arcs. The Taper approx. angle is the angle around the thread that will be
approximated by a single arc. A 360 must be evenly divisible by the Taper
approx. angle. For example, if set to 90, a single revolution of the tool will
be broken into 4 arcs.

Feed to depth override may be set to a desired feed rate.

Linear Approx. attribute is associated with Helical ramping and Thread mill
features. If Linear approx. is selected, then the arc moves are approximated
by linear moves. Helix linear approx. tolerance controls how accurate the
approximation is relative to the theoretical spiral. Set this tolerance to a
smaller number to more accurately approximate the spiral.

Cutter comp to apply G40, G41 and G42 to the NC code so the control can
adjust size with tool offset.

Part line program puts the center of the tool on the finish curve and the
NC code reads to print dimensions and all offsetting is done by the control.

Through for thread milling is set if there is no material on the bottom of
the thread. If Through is not set, the toolpaths will be generated to ensure
that the tool will not cut past the end of the thread.

Use Finish Tool allows a separate tool to be used as a finisher.

Plunge to center plunges the tool on the center of the hole to assure
clearance.

Autodesk FeatureCAM 2017
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Cutter Compensation explained

No Cutter Compensation (Information Only)

= The following examples will explain the three main differences when using
Cutter compensation. To make this example easy to follow. We have created
a 100mm x 100mm x 25mm Block. We will be using an 18 mm diameter
cutter. When we look at the code output it will be obvious which strategy is
used by looking at the cnc code.

= The Post processor used is a Fanuc Robodrill.cnc to view the code output.

= The first example will have No Cutter compensation active. (see image)

Side Properties - sidel >
B side? |++| Dimensions t; Location :% Strategy q.?' Side control Misc
= Settings
|++| Dimensions
T_t Location - . o
Climb mill [IMinimize tool retract
3 [individual rough level ] Parti
Side contral ndividual rough levels artline program
# Misc Depth first [JFinish cutter comp.
= Operations o "
TS rough perations
TE finish CdPre-dril
Rough pass Stepover: | Spiral
Bi-directional rough
[Jrough cutter comp.
Finish pass [ Finish bottom
[CINT toolpaths
[ semi-finish pass Spiral
[Juse finish tool Wall pass
Ramp from top Wind Fan...
[JHelical side finish
Cancel Apply Preview Help
Autodesk FeatureCAM 2017
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= This code output allows for the diameter of the cutter in the toolpath with

No cutter compensation (G41/G42)

G41 Left of line

ﬁ Toolpath

(N
sy

\

(=

K’T_

=

=

G42 Right of line

N

| T———— Toolpath

)

Climbk Milling Convensional Milling ] /—Component Shape
Windfan Leadin/out
[ N/
" =N
N )/
Windfan Leadinfout
" |Partline program
Finish cutter comp.
Code output Millimeters. This code output allows for the diameter
of the cutter in the toolpath. Code is output with No cutter
compensation.
%
00001

( FINISH SIDE1)

N25 GO G40 G49 G80 G90

N30 T1 M6

N35 G54 X50.0 Y-

N40 M03 S5390

19.0

N45 G43 H1 Z26.0 M8

N50 Z3.0

N55 G1 Z-25.0 F1164.24

N60 X59.239 Y-15.173 F2328.48

Autodesk FeatureCAM 2017
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N65 G3 X50.0 Y-9.0 I-9.239 J-3.827 F1225.52

N70 G1 X0. F2328.48

N75 G2 X-9.0 YO0. 10. J9.0 F3492.72

N80 G1 Y100.0 F2328.48

N85 G2 X0. Y109.0 I19.0 J0O. F3492.72

N90 G1 X100.0 F2328.48

N95 G2 X109.0 Y100.0 I0. J-9.0 F3492.72

N100 G1 YO. F2328.48

N105 G2 X100.0 Y-9.0 I-9.0 JO. F3492.72

N110 G1 X50.0 F2328.48

N115 G3 X40.761 Y-15.173 10. J-10.0 F1225.52

N120 G1 X50.0 Y-19.0 F2328.48

N125 GO Z226.0

N130 X19.0 Y50.0

N135 Z3.0

N140 G1 Z-25.0 F1164.24

N145 X15.173 Y40.761 F2328.48

N150 G2 X9.0 Y50.0 13.827 19.239 F1225.52

N155 G1 Y91.0 F2328.48

N160 X91.0

N165 Y9.0

N170 X9.0

N175 Y50.0

N180 G2 X15.173 Y59.239 110.0 JO. F1225.52

N185 G1 X19.0 Y50.0 F2328.48

N190 GO Z26.0

N195 M5

N200 M9

N205 G91 G28 Z0.

N210 G90 G49

N215 M30

Autodesk FeatureCAM 2017
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Finish Cutter Comp (Information Only)

Side Properties - sidel >

— side |++| Dimensions L3 Location g Strategy & Side contral [ Misc

Climb mill [IMinimize tool retract
[Jindividual rough levels [JPartline program
Depth first Finish cutter comp.
Operations
CdPre-dril Diameker=
Rough pass Stepover: | Spiral w

Bi-directional rough
[Jrough cutter comp.

Finish pass [IFirish battom
[CINT toolpaths Stepover:
[ semi-finish pass Spiral
[Juse finish tool Wall pass
Ramp from top Wind Fan...
[JHelical side finish Pitch=

Cancel Apply Preview Help

Tocolpath

]
| T—————— Toolpath
G41 Left of line G42 Right of line A
Climbk Milling Convensional Milling ‘/J /—Component Shape
Windfan Leadin/out

Windfan Leadin/out

SN
N/

Autodesk FeatureCAM 2017
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Code output Millimeters. This code output allows for the diameter
of the cutter in the toolpath. Code is output with cutter compensation
(G41/G42)

" |Partline program
| Finish cutter comp.

%

00001

( FINISH SIDE1 )

N25 GO G40 G49 G80 G90

N30 T1 M6

N35 G54 X50.0 Y-19.0

N40 M03 S5390

N45 G43 H1 Z26.0 M8

N50 Z3.0

N55 G1 Z-25.0 F1164.24

N60 G41 D1 X59.239 Y-15.173 F2328.48
N65 G3 X50.0 Y-9.0 1-9.239 J-3.827 F1225.52
N70 G1 X0. F2328.48

N75 G2 X-9.0 YO. I0. J9.0 F3492.72

N80 G1 Y100.0 F2328.48

N85 G2 X0. Y109.0 19.0 J0. F3492.72

N90 G1 X100.0 F2328.48

N95 G2 X109.0 Y100.0 I0. J-9.0 F3492.72
N100 G1 YO. F2328.48

N105 G2 X100.0 Y-9.0 I-9.0 JO. F3492.72
N110 G1 X50.0 F2328.48

N115 G3 X40.761 Y-15.173 10. J-10.0 F1225.52
N120 G1 G40 X50.0 Y-19.0 F2328.48
N125 GO Z26.0

N130 X19.0 Y50.0

N135 Z3.0

Autodesk FeatureCAM 2017
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N140 G1 Z-25.0 F1164.24

N145 G42 D1 X15.173 Y40.761 F2328.48

N150 G2 X9.0 Y50.0 I3.827 19.239 F1225.52

N155 G1 Y91.0 F2328.48

N160 X91.0

N165 Y9.0

N170 X9.0

N175 Y50.0

N180 G2 X15.173 Y59.239 110.0 JO. F1225.52

N185 G1 G40 X19.0 Y50.0 F2328.48

N190 GO Z226.0

N195 M5

N200 M9

N205 G91 G28 Z0.

N210 G90 G49

N215 M30

%
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Partline program with Finish Cutter Comp

Side Properties - sidel

M

N &

Windfan Leadinfout

— side || Dimensions L Location g strategy & Side contral [ Misc
& ,_Seﬁings
- |+=#| Dimensions
A )
o ‘Igocatmn Climb mill [T Minimize tool retract
g otrategy - -
- Side cantrol [Jindividual rough levels Partline program
: [ Misc [ Depth first Finish cutter comp.,
=) Operations Operat /
: T5 rough perations
- TE finish Ceredril Diameker=
Rough pass Stepover: | Spiral
Bi-directional rough
[Jrough cutter comp.
Finish pass [ Finish bottom
|:| NT toolpaths Stepover:
[]semi-finish pass Spiral
[Juse finish tool Wall pass
Ramp from top Wind Fan...
[ Helical side finish Pitch=
Cancel Apply Preview Help
T
|
= /
Stock /
Windfan Leadinfout
\\""—u\_,-

/—Eomponent Shape
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Code output Millimeters. This code output Does Not allow for the
diameter of the cutter in the toolpath The code is output with cutter
compensation (G41/G42)

+ Partling program

+ | Finish cutter comp.

%

( FINISH SIDE1)

N25 GO G40 G49 G80 G90

N30 T1 M6

N35 G54 X50.0 Y-19.0

N40 M03 S5390

N45 G43 H1 Z26.0 M8

N50 Z3.0

N55 G1 Z-25.0 F1164.24

N60 G41 D1 X67.554 Y-11.729 F2328.48
N65 G3 X50.0 Y0. I-17.554 1-7.271 F1225.52
N70 G1 X0. F2328.48

N75 Y100.0

N80 X100.0

N85 YO.

N90 X50.0

N95 G3 X32.446 Y-11.729 10. J-19.0 F1225.52
N100 G1 G40 X50.0 Y-19.0 F2328.48

N105 GO Z26.0

N110 X19.0 Y50.0

N115 Z3.0

N120 G1 Z-25.0 F1164.24

N125 G42 D1 X11.729 Y32.446 F2328.48
N130 G2 X0. Y50.0 17.271 J17.554 F1225.52
N135 G1 Y100.0 F2328.48

N140 X100.0

N145 YO.

N150 XO.

N155 Y50.0

N160 G2 X11.729 Y67.554 119.0 J0. F1225.52
N165 G1 G40 X19.0 Y50.0 F2328.48

N170 GO Z26.0

N175 M5

N180 M9

N185 G91 G28 Z0.

N190 G90 G49

N195 M30

Autodesk FeatureCAM 2017
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Speed Reduction on Corners.

= Automatic speed reduction in corners is standard on all toolpaths. To

access the settings for this option go to Machining Configurations/Misc

then Peripheral Feed.

Rough

Finish

Change peripheral feed compensation settings for droular interpolation.

Decrease feed on internal arcs but
not below % of linear feed.

Increase feed on external arcs but
not beyond %% of linear feed.

Decrease feed on internal arcs but
not below %G of linear feed,

Increase feed on external arcs but
not beyond % of linear feed.

oG
Cancel
%, Reset
Help

[ ]
(19 ]

Autodesk FeatureCAM 2017

Machining Attributes >
Configuration: My Configuration @Ml Otun (O wire
Operations Thread Mil Surface Mil Surface Lead-in Tool Selection Facing
Drilling Pecking Milling Stepaver Lead/Ramp Coolant Post Variables Misc.
Z rapid plane 25.000] mm Speed 100, B
Flunge dearance 3.000 mm Feed 100, %
Tap plunge dearance 3.000 mm Plunge feed 50, g
Z ramp dearance 0.030 mm First plunge feed 100, Yo
Spline tolerance 0.025 mm Feed unit Use MMPM  ~
Posting tolerance 0.000991 | mm Speed unit RPM w
7 index dearance 25.000 mm []Proportional plunge feed
Wrap tolerance 0.003 mm
Peripheral Feed...
Chamfer depth 3.000 mm ph
Deburr radius 0.000 f [] Calculate index radius fiom solid stock
outline
Min. corner radius 0.000 mm
Min. rapid distance 400, %%
Back dearance 3.000 mm
[JUse edge-based stock curve finder
Reset
Cance Helo
Peripheral Feed X

© Copyright 2016 Autodesk, Inc. All rights reserved
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Options/Feature Recognition

= Considerations when using Feature Recognition.

Options Window Help

ﬁ Viewing...
’.{:3 Surface Shading...
KA Simulation...

Coloring

.ﬁ Chaining...

Feature Recognition...

:C? Please select the following options. Create hole as pattern. All
similar holes will be grouped into a Pattern. This allows you to change
one feature depth and all holes in that pattern are then changed.

AFR Options

Apply to AFR.
Create face feature

Create hole pattern
Bottom radius suppression

Maximum Hole diameter:
[ ]create 3D feature
(®) Single feature, single operation
i Single feature, multiple operation
i) Multiple feature (uses more memary)

Display error messages if recognition fails

Apply to both AFR. and IFR
[ ]Use edge-based FR

/

= m

[ ]add rough operation

Cancel

Autodesk FeatureCAM 2017
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Feature Recognition for Milling

Introduction

®

This Module will provide an introduction to FeatureCAM'’s Feature
Recognition capabilities. When this module is complete you will
know how to perform Automatic Feature Recognition (AFR), and
Interactive Feature Recognition (IFR) and Feature Re-
recognition.

Important things to consider when using AFR

Eo

2

The way AFR works is that it examines the model and looks for any
flats on the part in Z axis. AFR creates features by dividing the mode/
into horizontal slices at these flats and automatically determines side

control.

Any features (excluding holes) remaining will be cut using surface
milling (if checked in the AFR Options) Notice that AFR creates a
set of features that will completely cut the solid, but it may create
more features than you might create if you have modeled the

features yourself.

Autodesk FeatureCAM 2017

8.2

© Copyright 2016 Autodesk, Inc. All rights reserved



Feature Recognition

{/\ AUTODESK.

=0

The advantage of this method is that a part may be programmed
quickly as it requires minimal user input. This method could be useful
for quickly programming prototypes, or to help users new to
programming in FeatureCAM. It can also be used by experienced
users to create curves or to help get a better idea on how to cut the
part

The disadvantages of this method are that the most efficient toolpath
may not be created and the features created may not be exactly the
way the programmer is used to cutting the part.

One last thing to remember is that a solid is required to run AFR.
The reason for this is so that AFR is able to properly recognize side
control and will cut on the correct side of the part.

What is a Feature?

= Features are the intelligent core entities that a machinist would use to make
a certain shape in the material they are cutting. Shapes such as a Hole,

Boss,

Slot, etc. Features are used to make toolpaths in FeatureCAM to

create these shapes. Features may consist of several operations to create
the final result or shape. These may consist of several operations including;
Spot Drill, Centre Drill, Drill, Pre-Drill, Tap, Roughing, Semi-Finish
and Finish Passes. FeatureCAM takes, for example, a tapped hole and
combines the operations like the centre Drill, Drill and Tap and
automatically selects the necessary Tooling, Feeds, Speeds, etc.

What is Feature Recognition? Why is it necessary?

=0

Autodesk FeatureCAM 2017

Feature Recognition has the ability to extract manufacturing
Features and associated operations from an existing Solid or
Surface model. Geometry, Curves, and dimensional input are not
required as this information is automatically extracted out of the
design model.

Feature Recognition s beneficial to production for several reasons,
the first being that the CAD data available is just a collection of
surfaces and faces. The CAD data (surfaces and faces) needs to be
interpreted by the CAM software so useful features and subsequent
operations may be Collected from this data to manufacture a part.
For example Holes in a solid are just cylinders and a Pocket in a
solid is just a collection of faces.

© Copyright 2016 Autodesk, Inc. All rights reserved 8.3
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= The second reason Feature Recognition is beneficial to production
is that in modern manufacturing the majority of the design software
is used for part design is solid or surface based. This valuable
information contained in the model file has already been entered by
the CAD engineer, why should the machinist re-enter information
thatis already available in the model? A review of the manual process
is listed below, which can show the process to be quite lengthy:

Create Geometry

Create Curves

Select Feature Type

Select Curve

Specify Depth

Enter manufacturing information
Obtain wireframe visual display

Obtain Feeds and Speeds, tools, toolpaths and NC code

= The third reason Feature RECOGNITION is of benefit is that re-
entering the model data by the machinist is error prone as the model
information needs to be completely re-entered.

How does Feature Recognition Work?

= There are two different types of Feature Recognition (FR) Automatic
Feature Recognition (AFR) and Interactive Feature Recognition
(IFR). Both tools search the CAD data for (Pockets, Sides, Holes,
Surfaces and Faces) and match them to FeatureCAM's features so
manufacturing operations may be generated. These two techniques use
different algorithms for identifying features. Descriptions of the algorithms
used will be described below.

Requirements for FR

1

In order to use Feature Recognition a Solid Model is required. There are a
wide variety of different formats that are supported:

Igs, Acis, Parasolid, SolidWorks, Inventor, SolidEdge.

Optional (Extra Cost) import plugins: Catia V4 & V5, Step, Unigraphics and
Creo.

There are several ways that the model can be imported directly into
FeatureCAM.

Click on File> Import.

Locate the file, left click on the file to import, Alternatively hold the left
mouse button down then drag and drop the file into FeatureCAM’s
Graphics Window from any folder where the model resides (except a zip
folder).

Autodesk FeatureCAM 2017
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Importing a file one Setup. (Class Exercise)

:C? When you import a file, FeatureCAM steps you through its Import
wizard. The Import wizard pops up automatically and assists you
in importing the file into FeatureCAM. This wizard helps to:

Import the file into FeatureCAM.

Sizes the stock.

Orientates the stock allowing for additional material if required.
Positions the part program zero point.

Sets up a milling part for indexing.

o o0~ WN P

For some solid formats, it even helps you recognize and suppress part
features.

AFR Example #1 (Class Exercise)

1 Open a New Part Document.

Mew Part Document Wizard >

What kind of part file would you like to make?

a Turn il
a Vertical Mill/Turn

4' Milling Setup

é Wire EDM Setup
ﬂ Multiple Fixture

¢ Tombstone Fixture

|
H " Simulation Machine Design

ﬁ Swiss Turning

Unit of Measure: () Inch (®) Millimeter

< Back Cancel Help

2 Select Milling Setup and select your Unit of Measurement in our case this is
Millimetre then press OK. Select Cancel for Stock defaults.

3 Click on File>Import. Under Files of type at the bottom of the screen select
Parasolid (*.x_t, *.x_b). The file is called ex02ex02 Metric. X_t.

Autodesk FeatureCAM 2017
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4 Find the file in C:\Training_Data\FeatureCAM Course Data
2017\Milling Files to import.

Import Results Wizard

Import Results
File name: C:\Training_Data\...\ex02ex02 Metric.x_t

(@) Use the wizard to establish the initial setup location and stock size
() Accept the imported data ‘as is' and exit the wizard

(choose this option if vou are imparting a vise, for example, or
if wou want your part to be imported in exactly the same place
as it was in the design software)

Launch AFR. after finish

< Back W& Finish Cancel Help

1 Import Results - Use the wizard to establish the initial setup location
and stock size, this will be checked automatically then check the “Launch

AFR after finish”.
2 Select Next.

Autodesk FeatureCAM 2017
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- Q To aid in aligning the model, when the model is first brought into the
Graphics Window, right click and select View Top or Isometric and
Shade the model so you can see how it is positioned in the window.

(Shade-upper tool bar-button with two little Red Barrels) o’

L Q Because the CAD model may have been saved in a position that is
not aligned with your Z and X axis, FeatureCAM in the Pick Initial
setup Z Direction form provides five tools to assist in aligning the
model in the Z and X directions, which in turn aligns to the machine
Spindle, Table Axis.

L Q This model is not aligned correctly as you can see from the image
on the previous page. The model has been rotated 30 degrees in
Z and 10 degrees in X.

3 Select Next.

4  The model needs to be aligned. Select - Pick two points to define Z
direction.

Pick Initial Setup Z Direction

What is the setup's Z direction? /
Pick two points to define Z direction

Align Z perpendicular to a horizontal surface

Align Z with center of revolved surface
Align Z perpendicular to a plane defined by 2 lines

Align Z perpendicular to the plane of a drde

& |7 |2 2]

Reverse £

< Back ¥ Finish Cancel Help

Autodesk FeatureCAM 2017
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5 Click twice on a vertical surface edge, starting low @ then the second click

at @above will point to the spindle.

6 Or you could use Align Z perpendicular to a horizontal surface. Click on
any known face that is flat and horizontal that you wish to be perpendicular to
the spindle. See example below. Use this method to align the Z Axis.

&  Other options are available for example Align with centre of a
revolved Surface such as a hole by selecting the arrow and clicking
on the round surface. Can be used even when geometry alone is
imported by clicking on the defined geometry.

7 Select Next

Autodesk FeatureCAM 2017
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Pick Initial Setup X Orientation

What is the setup's X direction?

+k‘ | Pick two points to define ¥ direction K

ﬂl Rotate ¥ direction 90 degrees around Z axis

<Back || Next> | ¥ Ensh | cancel | Heb

8 Pick Initial Setup X Orientation offers assistance to align the setups X
direction.

9 Please select Pick two points to define X direction. This works the same as
the Z, except the edge you click on will be parallel to the table X axis.

Autodesk FeatureCAM 2017
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10 More Orientation options are available for example; you can rotate the X
direction 90 degrees around Z axis. This will rotate the model 90 degrees
for each click; three times will rotate 270 degrees.

11 Select Next.

12 Stock type gives you the choice of Block, Round or N-Sided such as
hexagonal stock. Select Block and select Next.

Stock Type

What type of stock will this part be machined from?

(®) Block
() Round
() N-Sided

< Back '@- Einish Cancel Help

13 On the Stock Dimensions page check the radio button, compute stock size
from the size of the part. Enter dimensions as shown below.

Autodesk FeatureCAM 2017
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Stock Dimensions

() Enter spedific stodk dimensions
(®) Compute stock size from the size of the part

Thickness
I||'I'||I||jﬂ-| B Lengﬁ-'
Imported Extra stock Stock size
Data size
Length: 318.000 X mm. = 328.000
= .
Width: 143,000 - | 5.000 . = 158,000
+Y | 5.000 i,
Thickness: 30.000 Z | 5.000 mm. = 35.000

+Z | L0ao .

Preview

« Back Mext = ?l Einish Cancel Help

+

=
o

f—

ey

— =— #XE5

= 5.

=O The Values above are Metric we have allowed 5mm for each side
edge. We also have 1mm for Z+ Stock and 5mm for the -Z stock

to hold in the Vice.

Autodesk FeatureCAM 2017
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14 Select Next.

15 Pick initial setup XYZ Location on the next form to appear. Please select
Centre of revolved surface edge.

Pick Initial Setup X7 Location

What is the location of the setup?

& <

(Top View)

K

+k| Pick location
| Qf*l Center of revalved surface

x [141.38 | v [69.577 | z [-17.066

e

The X¥7Z locations are relative to the Lower Left corner of the stodk.,

16 Change the Z value from -17.066 mm to -1mm.

Autodesk FeatureCAM 2017
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17 Select Next.

18 On the Is Part Indexed? Page choose No. This means it is only a 3 Axis
part. Select Finish.

|z Part Indexed?

Are you going to use multi-axis positioning to machine this part?

@ Mo
() 4th Axis Positioning
Index around the STOCK X Axis

Index around the STOCK Y Axis
Index around the STOCK Z Axis

() 5th Axis Positioning

= Back ?- Finizsh Cancel Help

&  Because the “Launch AFR after Finish” box was checked on the
initial Import form, the Automatic Feature Recognition pops up.
It then identifies the solid just imported.

& Please note we are only using One Setup for this job as there are
no features to be machined on the opposite side.

19 The Feature Recognition Wizard will go through and recognise features in
Setupl.

20 The AFR Wizard will guide you through the next process.

Autodesk FeatureCAM 2017
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Autornatic Feature Recognition >
This wizard wil go through every setup and recognize features in each setup.
Which solid would you like to recognize?

ﬁl ps_solids e

Options...

Verify

« Badk Finish Cancel Help

21 Select Next.

Automatic Feature Recognition *

Select features for Setupi.

face 01 P
hole 01
hole 02
hole 03
hole 04
hole 05
hole 06
hole 07
vl hole N3

Prewview

< Back Mext = Cancel Help

Autodesk FeatureCAM 2017
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© =\
o

&

D

R

T,
L

22 Select Finish.

- Q Select Options>Feature Recognition. These options set how AFR

will be performed.

AFR Options

Apply to AFR

Create face feature
Create hole pattern
Bottom radius suppression

Maximum Haole diameter:

[ ]| Create 3D feature

Apply to both AFR. and IFR
[ ]use edge-based FR

25

mm

[ ] add rough operation

() Single feature, single operation
(@) Single feature, multiple operation
() mMultiple feature (uses more memory)

Display error messages if recognition fails

(8.4

Cancel

bt

Autodesk FeatureCAM 2017

© Copyright 2016 Autodesk, Inc. All rights reserved

8.15




{\ AUTODESK.

Feature Recognition

—O If for some reason the Feature Recognition fails. Try using the
Edge-based FR. This could give you better results.

23 Click OK for options and select Next.
24 Setups can recognize multiple setups. Select Finish accepting all features.
25 Run the 3D Simulation.

26 If you see a gouge you will need to change the Automatic Ordering to Cut
Higher Operations First.

'Operation List |
A (@) Automatic Orden‘ng\‘ o
NS EUE N+ XY

! () Manual Ordering ?

—O See Automatic Ordering Options on the next Page.

Automatic Ordering Options it
Automatic operation ordering is controlled with these options:

Minimize tool changes
[ ] Do finish cuts last

Cut higher operations first
Minimize rapid distance

Ok

Cancel

Help

—O All Features, tooling, feeds and speeds, coolant, depth of cut and
Step overs, etc. have been created for the entire part in this Setup.

—O See finished image on the next page.

Autodesk FeatureCAM 2017
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= Part View
[ Global Settings
T4 Tool Manager
E Spindles and Tool Holders...
gY Feeds Speeds Tables.
S Part Lbary
@ Post Process...
Machining Configurations...
exliZex? Metic L
ﬁ Machining Attributes
° stock 1
o Bty Setupt
VI8 facel
- P pattem1
B ket
-t patem?
& hole2
VI8 sids1
VI8 side?
V@ sided
V@ sided
Y@ sides
V@ hole3
Vg pattem3
8 holet
V@ sides
V@ side7
P8 side8
V@ sided
V@ side10
VI8 sdeTl
VI8 hole5
V@ side12
s Stock Models
r Curves
8 Sufaces
' Solids
B FE Layers
B3 Stock models
3 Reference Aus
W UCS Ads
O STOCK Auis
W3 Setup Ads
W Stock
[ Layer1

T
[}
o
L
B
0
X
-«

(i}

27 Click on File then Save as and use Windows Explorer to navigate to the Folder

where your Instructor placed the files for your course. Name the file ex02ex02
Metric.fm

28 To output the NC Code make sure you have selected the correct Post and
Tool Crib. For example. | Fanuc_Robodrill.cnc  tools 4 cores ”

29 Go to File>Save NC. Select the directory of your choice to output the NC
Code.

30 Select OK.

Autodesk FeatureCAM 2017
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Save MC

MC Qutput Directary

O Save to current directory:
C:\Training_DataFeatureCAM Course Data 20164 Couw

(®) Save to other directory:

| C:\Training_Data\FeatureCAM Course Data -~ | | Browse...

MC Program Mame

(@) Use the base file name for all NC programs. Setups will be named

-2, -3, etc.

File Name- | ex02ex02 Metric, DAT

[]sawe NC program using short file name

() Uze the setup Part Name for each NC program file

Selection

(®) all Setups
O Current Setup

|:| Operations List

[ ]Tool Data

[ IF/s Data

[ ]Tool List of All Setups

[ ] Tool List of Each Setup
[ Machining Configuration
MC Program

Create subfolder
COwerwrite existing files

Cancel Help

Pt

IFR (Interactive Feature Recognition)

IFR Example #1

E9,
E9,

£

IFR has three types of strategies available IFR Automatic by feature

type, IFR using surfaces or faces and IFR chaining.

pocket and boss entities.

IFR Automatically examines the model for a particular feature such
as a side, pocket, face, slot, hole and boss. Side, pocket and boss
features are not created using AFR side features but separate side,

IFR using surfaces or faces extracts information about the

highlighted entities extracting depth and feature contour.

Autodesk FeatureCAM 2017
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O The IFR using chaining method takes a horizontal slice of the model
then the slice profile may be chained into a curve.

O Depending on the geometry of the feature to be extracted one
technique may be more advantageous than others. Usually when
programming a part using a solid model a combination of these
techniques is used.

1 Using the same part which has already been aligned. Delete all of the
Features in PartView. Delete all Curves. Rename part to exo2exo2 Metric
IFR.fm

2 Create a New Feature by selecting Ctrl+R and select Face. Check Extract
with Feature RECOGNITION.

3 Select Next.

Mew Feature

What kind of feature would you like to make?

From Dimensions From Curve
(") Hole () Boss
() Rectangular Pocket () Chamfer
() slot () Groove
() Step Bore () Pocket
() Thread Milling () Round
(®) Face () Side
From Feature
O Group
O User
() Pattern
() Toolpath

From Surface
() surface Milling

Make a pattern from this feature
Extract with FeatureRECOGNITION

Create new setup...

< Back [ - Caricel Help

4  Left Click on the Top most horizontal face of the part and then click the
button to add it to the list. Then press the Finish button.

Autodesk FeatureCAM 2017
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7

Mew Feature - Surfaces
Please select surfaces that consist of the feature you are creating.
4| [ face 82
X
[ simplifyjdeanup side curves
[ smooth/reduce side curves
Tolerance: 0.0025 T
[ |Hide surfaces when finish
. <Back || Next> | [ @mish|. | Cancel | | Heb |

In the properties of the Face Mill Feature, Click the Finish Operation and
the Milling Tab and change the Zig-Zag Angle to 90 and the Lateral
overcut to %=200. This saves the tool feeding down onto the job.

Q\.? This will cause the toolpath to cut along the Y axis. You will see that
it leaves an area that is not machined on the right end of the part.
Think of this as saving time during production since you are about to
program to cut that step away in the next feature.

Under the strategy tab select Connect Stepovers with arc.
Select Apply and then OK to close the form.

Autodesk FeatureCAM 2017
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EI ----- Operations

“TE finish

Operations

[Jrough pass
Bi-directional rough

Finish pass

[Juse finish tool

Cancel

Y Y Y
T )|
J /E Lf;tp X
L7 il
| ] ]
L
LR S e
|1
Face Properties - faced
B face? |« Dimensions L% Location g Strategy [ Misc

Apply

Climb mill / / Connect stepovers with arc

Preview

Help

8 Select Boss with Extract with Feature Recognition from the New Feature

Wizard.

Autodesk FeatureCAM 2017
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Mew Feature

What kind of feature would you like to make?

From Dirensions From Curve
) Hole (®) Bozz

() Rectangular Pocket () Chamfer
(Jslot () Groove
() Step Bore (") Pocket
() Thread Milling _JRound

(O Face () side

From Feature

() Group
) Usger

l:::l Pattern
() Toolpath

From Surface
() surface Miling

Make a pattern from this feature
Extract with FeatureRECOGNITION

Create new setup...

< Back [ Einish |, Cancel Help

9 Select Next. Select "Use Horizontal surface”.

Mew Feature - Feature Extraction

There are different methods to extract a feature. You can either select all the side surfaces, or connect
individual pieces, i.e., chaining, to construct the feature boundary. You can also use the top/bottom
horizontal surface to construct your feature.

Which method would you like to use?
() select side surfaces
(®) Use horizontal surface LIse Horizontal Surface
() Automatic recognition
() Chain feature curves
() Use horizontal section

< Back [ Einish |, Cancel Help
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10 Then select Next.

11 Rotate the Part view and select the Bottom horizontal face for the shape and

One Vertical face to determine the Top and Bottom Z level. Use Horizontal
Surface for both selected faces.

Please select surfaces that consist of the feature you are creating.

+
E face_85 W

Ly

[THide surfaces when finish

Preview

< Back Mext = lﬁ“ Finish | . Cancel Help

12 Select Green “+" to add selection to the list.

13 Select Finish. Then run a 3D Simulation. FeatureCAM will automatically
select the required tools from the Tool Crib. This can be changed at any time.

14 Select New Feature wizard and select Side with Extract with Feature
Recognition.

Autodesk FeatureCAM 2017
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Mew Feature

What kind of feature would you like to make?

From Dirensions From Curve
) Hole () Bog=

() Rectangular Pocket () Chamfer
(Jslot () Groove
() Step Bore (") Pocket
() Thread Milling _JRound

(O Face (®) Side

From Feature

() Group
) Usger

l:::l Pattern
() Toolpath

From Surface
() surface Miling

Make a pattern from this feature
Extract with FeatureRECOGNITION

Create new setup...

< Back [ Einish |, Cancel Help

15 Select Next.
16 Then Select Automatic Recognition.

[Mew Feature - Feature Extraction

There are different methods to extract a feature. You can either select all the side surfaces, or connect
individual pieces, i.e., chaining, to construct the feature boundary. You can also use the top/battom
horizontal surface to construct your feature.

Which method would you like to use?
() Select side surfaces
(") Use horizontal surface
(®) Automatic recognition
() Chain feature curves
() Use horizontal section

[IForce same Z height

Elevation: IZI

< Back @ Finish |, Cancel Help

Autodesk FeatureCAM 2017
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17 Only select the features shown. The best way to do this is to use Select All
then un-select the outer profile. The will turn Blue.

MNew Feature - Feature Recognition Options

Feature selection/construction options:

Exdude features smaller than: mm

Merge features of the same height into a single feature

[ add all new features into a group if there is more than one

Flease verify and select features for your setup. You can use the buttons below to selectfunselect all
recognized features, or selectfunselect individual feature from the drawing window. Click Finish when you
are done.

[ “selectal | | Unselect All

< Back Next> |[Flensh|, | cancd | | Hep

18 Select Finish. All open Features will be machined.

19 You are probably thinking to yourself. Why are we machining these pockets as
they are at the bottom of the part? All will be explained in the next section.

20 Create a New Pocket Feature and Extract with Feature RECOGNITION.

Mew Feature

What kind of feature would you like to make?

From Dimensions From Curve
(" Hole () Boss
() Rectangular Pocket () Chamfer
{Jslot () Groove
() Step Bore (®) Pocket
() Thread Milling ) Round
(O Face () side
From Feature
l:::l Group
l:::l User
() Pattern
() Toolpath
From Surface

() surface Milling

Make a pattern from this feature
Extract with FeatureRECOGNITION

| Create new setup... |

<Back | Next>

|||ﬁ_qul'|ish|,| | Cancel | | Help

21 Select Automatic recognition.

Autodesk FeatureCAM 2017
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Mew Feature - Feature Extraction

There are different methods to extract a feature. You can either select all the side surfaces, or connect
individual pieces, i.e., chaining, to construct the feature boundary. You can also use the top/bottom
horizontal surface to construct your feature.

Which method would you like to use?
() select side surfaces
() Use horizontal surface
(®) Automatic recognition
() Chain feature curves
() Use horizontal section

[ ]Force same Z height

Elevation: D

. <Back || Next> | @ eoeh|. | cancel | | Help

E@ FeatureCAM using IFR and Automatic recognition will identify
all pocket features.

22 Select Next.
23 Press the “"Select All” button to select all identified features.

IMew Feature - Feature Recognition Options

Feature selection/construction options:
Exclude features smaller than: mm
[ Merge features of the same height into a single feature

"] Add all new features into a group if there is more than one

Please verify and select features for your setup. You can use the buttons below to selectjunselect all
recognized features, or selectfunselect individual feature from the drawing window. Click Finish when you
are done,

Select Al Unselect All
< Back Next » ‘ﬁ‘ Emsh|.| | Cancel | | Help

Eb All selected pockets turn red when selected
24 Select Finish.

Autodesk FeatureCAM 2017
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25 Open the New Feature Wizard and select Hole and check Extract with Feature
RECOGNITION.

Mew Feature

What kind of feature would you like to make?

Fru!'_l_'!__I_I_i!!!'_rlensjuns From Curwe
(® Hole: (O Boss
() Rectangular Pocket () Chamfer
() slot () Groowve
() Step Bore () Pocket
() Thread Milling i Round
() Face () side
From Feature
l:::l Group
l::l User
l::l Pattern
i Toolpath

From Surface
i) Surface Milling

Make a pattern from this feature
Extract with FeatureRECOGNITION

Create new setup...

= Back [#¥ Finish |, Cancel Help

26 Select Next. Select the Recognize and construct multiple holes radio button.

27 Check the Exclude holes with diameter > (greater than) and enter a value of
25mm.

Mew Feature - Hele Recognition Method

Which method would you like to use?

() Extract a single hole or a pattern of holes
(®) Recognize and construct multiple hales

[IMake all holes be created at a constant z height

[ImMerge disjoint holes

Exdude holes with diameter:
greater than mim
smaller than I:l mm

= Bacdk E® Einish |, Cancel Help

Autodesk FeatureCAM 2017
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28 Select Next.

29 Select, Select All.
30 Select Finish.
31 In Automatic ordering options.

\;5 If you see a gouge you will need to change the Automatic Ordering
to Cut Higher Operations First.

A, (#) Automatic Ordering "
(K7 i) Manual Ordering T

Hen e QO

See Automatic Ordering Options on the next Page.

Automatic Ordering Options iy
Automatic operation ordering is controlled with these options:

[+] Minimize tool changes
[ ]Da finish cuts last

[+] cut higher operations first
[+] Minimize rapid distance

i

32 Run 3D Simulation.

Autodesk FeatureCAM 2017
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EO Tip: Even though we had machined the pockets at a lower level.
When we selected Cut Higher Operations First. This has re-
ordered the operation sequence.

AFR Part 2 — 2 setups (Class Exercise)

EO The next example will show you how to machine a component with
multiple setups. Setup1 for side one and Setup2 for side two using
AFR.

Import File ( AFR Part2.x_t ) (Parasolid)

Use the Wizard to establish the initial Setup location and Stock size.
Do not tick Launch AFR after finish. Select Next.

Setup Z direction is ok. Select Next and Next.

a A W N P

Stock Type is block. Select Next.

Autodesk FeatureCAM 2017
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10

11

12
13

14
15

Use Compute stock size from the size of the part. Change extra stock to
5mm for =X +X =Y +Y.

Set Z- and Z+ to 2mm for stock size. Select Next.
Set Z origin Top View centre + to -2mm. Select Next.

Are you going to use Multi-Axis positioning to machine this part? No. Select
Finish.

Change Solid model Colour. Select Model in Part View. Go to Options and
Select Change Selected>More Colours. Pick Colour and select Apply and
then Done.

Create Setup2 for Side 2 by double clicking on Setup1. New>Align to stock
Face. Next. Select Bottom Centre +.

Select Next. Change Z Offset to -2mm. Select Finish.

Go to Construct and Run Automatic Feature Recognition for Setupl and
Setup2. Delete unwanted or duplicate operations on Setup?2.

Run 3D Simulation.
Output Code.

Import Wizard

1

E When you import a file, FeatureCAM steps you through the import
wizard. The import wizard pops up automatically and assists you in
importing the file into FeatureCAM.

Go to File>Import> AFR Part2.x_t. Please navigate to
C:\Training_Data\FeatureCAM Course Data 2017 \Milling Files to
import. Then select AFR Part2.x_t

l

Import Results

File name: C:\Training_Data\...VWFR. Part 2 Milling .»x_t

(®) Use the wizard to establish the initial setup location and stock size

() Accept the imported data 'as is' and exit the wizard

{choose this opton if yvou are importing a vise, for example, or
if you want your part to be imported in exactly the same place
as it was in the design software)

[]Launch AFR after finish

ack ?- Finish Cancel Help

Autodesk FeatureCAM 2017
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LO Do NOT use Launch AFR after Finish. Use the Wizard to establish
the initial setup location and stock size. Select Next. The part is
correctly orientated so Click Next until you get to Stock Type which

is Block.

2 On the Stock Dimensions page check the radio button, compute stock size
from the size of the part. Enter dimensions as shown on next page.

Stock Dimensions

() Enter specific stock dimensions

Width

Imported
Data
Length: 150,000
Width: 95,000
Thickness: 17,500
< Back MNext =

(@) Compute stock size from the size of the part

Prewview

Thickness
Length
Extra stock Stock size
size
x mm. = 160.000
+X 5.000 mim.
=¥ 5.000 mm. = 105.000
+ 5.000 mm.
Z [32 mm. = 21.500
+7 |2 mm.
‘?‘ Finish Cancel

Help

3 The Units are in Metric and we have allowed 5mm for each side edge and

2mm -Z and +Z. Select Next.

4 Leave Setupl in the same X, Y, position. Then change only the Z figure to

-2. Select Next.

Pick Initial Setup XYZ Location

What is the location of the setup?

M Pick location
ﬂ Center of revolved surface

Autodesk FeatureCAM 2017

<

(Top View)

<

x [25000 | v [25.000

|z[=2

< Back Mext =

W Finish

The XYZ locations are relative to the Lower Left corner of the stock.

Preview

Cancel

Help
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5 Is the part indexed? In this example the answer is No. Select Finish.

Is Part Indexed?

Are you going to use multi-axis positioning to machine this part?
(®) No
() 4th Axis Positioning
Index around the STOCK X Axis

Index around the STOCK Y Axis
Index around the STOCK Z Axis

() 5th Axis Positioning

< Back ?- Finish Cancel Help

6 We have to create another Setup called Setup2.

7 Double click on Setupl and select New.
8 Select Align to Stock Face.

Setup - Part Program Zerc

What method do you want to use to define the part program zero location for Setup2?

(®) align to Stock Face
Align to Index axis

() align with existing UCS

(") Align to part geometry

(") Use current location

= Back ﬁ?‘- Finish Cancel Help
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9 Select Next.
10 Select Bottom then select Pick Location.

Setup - Part Program Zero

Where should part program zero be located for Setup2?

Stock face

() Front ) Left ) Top

() Back () Right (®) Bottom
¥YZ Location

+k | Pick location

Help

= Back ?- Finish Cancel

11 Make sure you have snap to cylinder active.
12 Snap to the centre of the same bore as shown below.

_

13 Select Finish and Close.
14 We now have Setupl & Setup?2 displayed.

8.33
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o
.w

= Part View

= Global Settings
YL Tool Manager...

2§ Feeds Speeds Tables..
& PartLibrary...
& PostProcess..
Machining Configurations...
AFR Part 2 Milling
'ﬂ' Machining Attributes...
@ stockl
¥y Setupl
#ty Setup2
& Stock Models
" Curves
A Surfaces
7 Solids
= Layers
iE Stock models
M Reference Axis
M3 UCS Axis
O3 STOCK Axis
M3 Setup Axis
¥ Stock
E%g Layer 1

'&' Spindles and Tool Holders...

¥

= We are now going to change the colour of the model.

15 Select the model in PartView under Solids. If you cannot see the model select
the + button. This would be a good time to rename the solid model to a name
of your choice. I have renamed it to AFR Part 2 Milling. Select the model
then go to Options>Colouring>Change Selected>More Colours.

Selected Object Color Cverrides

Set or remove the color override on
selected objects.

E Ohject color: -

Override Colar
[]rRemove override {use default)

Colors in use:

Maore Colors o

Apply

=

pd

Help
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Colour

Basic colours:

N
HEEN ]
EEENETT

EEEEN
1’7 HEEENN

Custom colours:

171
171
171

hd

11T "THEEER

| Define Custom Colours ==

16 Select Ok, Apply, and Done. The model has now changed colour.

X uE

17 Go to Construct and select Automatic Feature Recognition.

Autodesk FeatureCAM 2017

# Point
Line
Circle
Eillet
Arc
Curve
Dimension
Surface
Solid

t, ucs.

v v w v v v v

Restart

Edit Geometry I

& New Feature...
Pattern and Group

& Part Library...

<7 Automatic Feature Recognition...
%% Rerecognition Wizard...

Ctrl+R
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Automatic Feature Recognition pod
This wizard will go through every setup and recognize features in each setup.
Which solid would wou like to recognize?

@| afr part Z mill -~

Options...

Verify

< Back Mext = Finish Cancel Help

18 Set the AFR Options, Verify the Solid, Select Next.

19 This will look at both Setups and machine both sides of the component.

Automatic Feature Recognition et
Which setups would you like to recognize?
BEIIDL o
Setup?
« Back Mext = Finish Cancel Help

20 Select Next.

Autodesk FeatureCAM 2017
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Automatic Feature Recognition et

Select features for Setup 1.

face 01 Em
hole 01
hole 02
hole 03
hole 04 Preview
hole 05
hole 06
side 01
[w#] zicdle 017

« Back Mext = Finish Cancel Help

21 Select Next. Unselect the following Features.

Automatic Feature Recognition X

Select features for Setup2.

face 01
[Thole 01
[side 01
side 02
S
side
[[]side 05

< Back Mext = Finish Cancel Help

\ZO We now have duplicate machining. In other words we have
operations that do the same machining from both sides. We can
select each Feature and establish which machining operations we
need to delete.

22 Unselect holel, sidel, side3, side4, side5, side6. Your humbering
sequence may be different.

23 Select Finish.
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24 Run 3D Simulation.

25 Press Eject or Stop on the Simulation toolbar. Make any changes then Re-run
the 3D Simulation to confirm that the part is finished.

;O Use existing curves to machine chamfers around each pocket.

AFR Test. (Work through this on your own)

;O The following example is a test to see if you have learned how to
machine a complex 2.5D part complete using AFR and IFR.

=Y

&  Import file New 2.5D Part for AFR & IFR Rotated X & Z.x_t
from C:\Training_Data\FeatureCAM Course Data
2017\Milling Files to import

Autodesk FeatureCAM 2017
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This file has been rotated in X & Z

55

Your challenge will be to rotate the part so the longest edge will be
parallel in X and the bottom and Top faces are Horizontal to the XY
Plane or Top View. Use the Tools in the Feature Recognition
Wizard to align the part as described earlier on in the chapter.

Make sure you have created your Stock.

There is machining on both sides of this part. Create Setups for
Op1 Setupl & Op2 Setup?2.

5 &5 H

AFR will not recognise the groove around the outside. Machine this
using IFR.

@ See the example below on how to machine the groove.

The following guide will help machine the groove.

1 After machining the part, select the lower bottom face of the groove as
shown.

2 Go to View>Hide>Hide Unselected.
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View Construct Manufacturing Options Window Help

Simulation

K- 2 @w e

Viewing Modes L4

Principal Views »

User Views L4

Refresh Alt+R

Show 4

Hide L # Hide All

Show Current Setup Only B Hide Stock

Entities... # Hide UCS Axis
€1 Layers... s Hide Setup Axis

Display Modes L4 Hide STOCK Axis

Hide Reference Axis
Show Reports L4 )
7 Hide All Curves

Toolbars...
- 21 Hide All Geometry
#] Basic IDE... Alt+F11 ) ) )

. &4 Hide All Dimensions

#3 Run Basic Macro... i
ey & Hide All Surfaces
ole4 %% Hide All Features
atternd . N
holes A Hide All Points
ide10 & Hide All Nonvertical Surfaces
ide11 @ Hide All Solids
idel12
ide13 [ Hide Selected
ide14 = "
ide15 « Hide Unselected Ctrl+Shift+U

Eb All that will be shown on the screen will be the face we selected

earlier.

3 Click on the screen anywhere to deselect the surface.

4 Select Ctrl+5 or Right click on the screen and select Top.

=

N#
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5 Go to Construct>Curve>From Surface>Surface Edges. Then select the

Edges Icon and then double click on the outer edge as shown.

Surface Edges ﬁ

Curve
Curve name: curve33

Edges:
4 -]
Surface Edge Rev. + ﬂ
face_1223 1470. = il
c t start and end

face_1223  1470. % Dﬁﬂnecs and en
face_1223 1469 Projectto UCS:

ce _

) oA [<None> v]
face_1223 1469.
SR 14£0 v| = Tolerance: 0127

[¥] Reduction/smoothing Reduction %  63.79
T

6 Select Apply and OK. We have now created our Curve all the way around our

profile.

7 Select the visible surface and Right click. Select Hide Selected.

8 Select New Feature Wizard. Then select Groove from Curve.

Mew Feature

What kind of feature would you like to make?

From Dimensions From Curve
(") Hole (") Boss
() Rectangular Pocket () Chamfer
() slat (®) Groove
() Step Bore () Pocket
() Thread Milling () Round
() Face () side
From Feature
D Group
O User
O Pattern
() Toolpath

From Surface
() surface Milling

[[]Make a pattern from this feature
Extract with FeatureRECOGNITION

Create new setup...

<o -

=
sh |,

Cancel
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9 Select Next.

10 Show the Solid by selecting the Ps-Solid in Part View and Right Click and
select Show Selected.

11 Select Curve. Select Next.
12 In the New Feature - Location menu type in 2.5mm
13 Select Next.

14 Select the Inside/Outside radio button. Select Preview. Select Finish.

Mew Feature - Dimensions

Enter the dimensions ofthe Groove:
Depth
50 O Face
\ [/] simple (Engrave)
(@) Inside/Outside
| Curve at bottom
|| Width
5.0
[ < Back ” Mext > ” [#* Einish |_] ’ Cancel ] ’ Help ]

15 You can see from the image below that the groove is now being machined.
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AFR Example 3 (Feature Re-recognition)

(Work through this on your own)

1 In the New Part Document window select Milling Setup, Millimetres then
press OK.

2 Find the file in C:\Training_Data\FeatureCAM Course Data 2017 \Milling
Files to import from the files of type pull down menu select Parasolid
(*.x_t,*.x_b). Select the file named Original file - before. X_t then press
the Open button.

3 Select the Launch AFR after finish checkbox then press Next four times.

Import Results

File name: C:YTraining_Data'... \Original file - before.x_t

(@) Use the wizard to establish the initial setup location and stock size
() Accept the imported data ‘as is' and exit the wizard

(choose this option if you are importing a vise, for example, or
it you want your part to be imported in exactly the same place
as it was in the design software)

Launch AFR after finish

<gack [ mext> | ¥ Enish || cancel | Hep
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4 On the Stock Dimensions page check the Compute stock size from the
size of the part and Zero the extra material fields. Then select Finish.

5 From the (AFR) Automatic Feature Recognition press Next then Finish.

Automatic Feature Recognition x

This wizard wil go through every setup and recognize features in each setup.

Which solid would you like to recognize?

e

<gack | Next> | | Fnsh | | cancel | Hep |

6 Feature recognition completes the part by identifying all the features in the
setup. Select Next then Select Finish.

7 The next step is to import the similar solid model that has been revised into
the same document as the first and perform Feature Re-Recognition.

8 From the file menu click on File then Import. From file location
C:\Training_Data\FeatureCAM Course Data 2017\Milling Files to
import. Select the file named Original file - after. X_t. Then select Open.
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S Itis only shown like this for clarification to show you the difference
between the two models.

Eb Upon closer examination there should be a noticeable difference
between the two solids. Some holes are removed and in a different
location, as well as the depth and dimensions of the side and pocket
features recognized using AFR.

9 On the Import Results window select the top radio button, Uncheck Launch
AFR after finish and Check Use the same alignment as last import. Select
Finish.

Import Results

File name: C:¥Training_Data\...\Original file - after.x_t

(@) Use the wizard to establish the initial setup location and stodk size
() Accept the imported data 'as is' and exit the wizard

{choose this option if you are importing a vise, for example, or
if you want your part to be imported in exactly the same place
as it was in the design software)

[JLaunch AFR after finish

Use the same alignment as last import
(for reimport or parts from the same assembly)

< Back MNext = |?- Einish | I Cancel I | Help
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EO They will merge together.

10 In the Part View on the left hand side under Solids click the plus sign to
expand if necessary then toggle between each solid that is highlighted. When
the solid name is clicked in the part view.

- Solids
[ ps_solidd

5 B
N

11 Click on Construct from the menu Bar above then select Re-Recognition
Wizard at the bottom of the menu. Select Finish.

# Point
Line
Circle
Fillet
Arc
Curwe
Dimension
Surface
Solid

t. UCs..

= o
= >Lal L L

T v v ¥ ¥ ¥ ¥

Edit Geometry »

ﬁ Mew Feature... Ctrl+R
Pattern and Group »

=& Part Library...
w Automatic Feature Recoghition...

12 The new model overrides the old one but is still visible.
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Rerecognition Wizard

This wizard is used when you have a new revision of a part you've already
recognized. The wizard will go through every setup and rerecognize features
from the new part solid.

Which solid is the revised part?

@ ps_solid1 e

ps_solid1 Options. ..
ps_solid3

Verify

< Back Finish Cancel Help

X

13 From the solid pull down menu select the second, last imported, solid in the

list then press Next twice.

14 The Re-Recognition wizard will show you what has changed. This is very

useful so the programmer is not required to completely reprogram the part

upon design changes.

&  This method is only effective for features that have been programmed
using AFR or IFR. Features created using curves will not be Re-

Recognized upon changes to the model.

Rerecognition Wizard

Found & features for Setup1:

1 unchanged features

0 new features

5 modified features (2 patterns, 4 instances)
0 deleted features

Do you want to accept the results and update your part?

{®) Accept all changes
() Choose which changes to apply

< Back Mext = Cancel Help

X

15 Depending on how your AFR Options are set you can get Varying results.

16 Itis suggested you use the same Options for both parts.
17 Run 3D Simulation.
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Chain Feature Curves

Eb Lines, circles, and arcs typically represent the shape of a part. To use
a sequence of lines and arcs to create a feature, you must chain them
into a curve. Chaining is the primary way of creating curves by
connecting pieces of geometry. In many cases you do not need to
trim the geometry before creating a curve; chaining works better with
smooth, tangent-continuous paths because these paths are more
conducive to manufacturing.

Import solid model Chain Feature Curves from directory
C:\Training_Data\FeatureCAM Course Data 2017 \Milling Files to
Import\Chain Feature Curves. X_t
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Unselect Launch AFR after Finish.

Use the wizard to establish the initial setup location and stock size.
Allow 5mm all-round 1mm on top face and zero on the bottom face.
Setup is centre + and Z Offset is Z-1

Create a Face Feature.

Create a Side Feature using Extract with Feature Recognition.

Orientate the view so you are looking from the Top. (Ctrl+5)

© 00 N O O b~ 0N

Select Chain feature curves. Select Elevation -8mm. Select Next.

Mew Feature - Feature Extraction

There are different methods to extract a feature. You can either select all the side surfaces, or connect
individual pieces, i.e., chaining, to construct the feature boundary. You can also use the top/bottom
horizontal surface to construct your feature.

Which method would you like to use?
() select side surfaces
() Use horizontal surface
() Automatic recognition
| (® Chain feature curves
() Use horizontal section

Wall Angle: IZI

Elevation: -8 : |
Remove hidden lines

< Back o4 - Cancel Help

—O You will see a form that asks you to start chaining now. Work your
way around until you have completed the complete profile.
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Mew Feature - Chaining

Start chaining now. Clidk next when you are done.

Switch to Top View

<Back || MNext> | [#¥rrch|.] | cancel | | Hep |

10 Select Next which will give you the option to select the machining side.

11 Select Next to set Top and Bottom Z locations.

12 Top should be zero and Bottom should be -34mm enter this information or
select the model to extract the information.

Autodesk FeatureCAM 2017
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Mew Feature - Location

To change the top and bottom 7 locations of the feature, you can either enter the new values in the boxes
below, or didk the buttons and select the new locations.,

13 Select Next.
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Mew Feature - Dimensions

Enter the dimensions of the Side:

Draft Angle

Chamfer

coade | o> | e, | canl | [ neb

14 Change to the following settings and then select Finish.
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15 Using the same techniques work through this example on your own until all the
features are machined. Create a Hole Feature to machine the holes using
Feature Recognition.

Milling Flats and Holes on a finished turned part

Although we are moving towards a complete solution on new Turn-Mill centres.
It is still a common method of first turning a part and then setting this up on a
4 axis milling machine to machine flats and holes as a second setup. The
following example will take you through this process in FeatureCAM.

1 Please import the following model FC XZCY Axis Part. X_t into a Milling Setup.
Import from C:\Training_Data\FeatureCAM Course Data 2017\Turning
Files to import.

!

EQ You will notice that the part is aligned in the Z Axis. This is correct as
we need to extract the turned geometry from the solid model and this
only works whilst the part is in the Z Axis. We will rotate the part and
Geometry after we have extracted the turned geometry.

2 Make sure you unselect Launch AFR after Finish.

3 Please select Next until you get to the Stock Type menu. Please select
Round and Z Axis. Select Next.

!
EQ If the part is not on centre please select Centre of revolved surface
and select a cylindrical surface on the solid model. This will align the
part to X0, YO0.

4 Select Next and go to Stock Dimensions. In this instance set all of the extra
stock sizes to Zero. Select Next.

Autodesk FeatureCAM 2017
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5 Select the Right Hand
end of the part.

ﬁ%

this will reset the setup location to the

6 The image below shows the part with the setup at the end of the part.

Pick Initial Setup XYZ Location

What is the location of the setup?

-

ll Pick location
ﬁl Center of revolved surface

w0000 | v (o000 |z [o.000

The XYZ locations are relative to the genter of the Left end of the
stodk,

| <Back [ Next> | ¥ Emsh | | cancel | | Hep

J

7 Please select Next. This will take you to the next menu

Select the following.

. Is Part Indexed?

Is Part Indexed?

O Mo

(®) 4th Axis Positioning
(®) Index around the STOCK X Axis
() Index around the STOCK ¥ Axis
(C) Index around the STOCK Z Axis

(") 5th Axis Positioning

Are you going to use mult-axis positioning to machine this part?

<Back [ Mext> | ¥ Einish |

Help
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—O We are now going to extract a Revolved surface boundary.

8 Select the Curve Wizard icon X

9 Then select Curve from surface and Revolved Boundary.

Curve Wizard

What method of construction do you want?
() curve from curve
(®) Curve from surface
() Other methods

What spedfic constructor do you want?
() Surface Boundary
() Trimmed Edges
() surface Intersection
() surface Isoline
() Project onto Surface
() surface Edges
() Surface Projection
(@ Revolved Boundary

« Back Cancel

Help

10 Select Next. Select the following.

Reveolved Surface Boundary

Only surfaces aligned with the Z axis of the STOCK UCS will be recognized.

Which method do you want to use?
() surface method

(®) solid method
() Polygonal methed

Tolerances

Do you want to process all displayed surfaces or just
the selected ones?

All surfaces

Only selected

|:| Convert to geometry

< Back Finish Cancel

Preview

Help

Autodesk FeatureCAM 2017

© Copyright 2016 Autodesk, Inc. All rights reserved

8.55



{\ AUTODESK.

Feature Recognition

LO If the part is complicated then you may have to reduce the
tolerance to 0.05 within the Tolerances menu.

11 Select Preview. Select Finish. This has now produced a Curve profile or
section of the part.

12 We now need to rotate our solid model and Curve so it is in alignment with
the X Axis.

13 Select the solid model in PartView.
14 Select Edit/Transform. Then select the following. Select Apply to action the

command.

Transform *

K Choose the transformation method you would like to apply to the selected set of
entities,
() Translate Angle
®Rotate () Center Paint and X Axis

&= e Oscale (®) Center Pointand ¥ Axis
OReflect * () Center Point and Z Axis
(OTeucs .
f ) k X¥YZ | 0,000 | 0.000 | 0,000
(® Move Oline
OCopy ’% Line:
Ck Cancel Apply Help

15 Then rotate the geometry so it is in alignment with the solid model.

Transform *

Choose the transformation method you would like to apply to the selected set of
entities,

() Translate Angle

. @®Ratate () Center Point and % Axis
T k O scale (®) Center Paint and ¥ Axis
OReflect + () Center Paint and Z Axis
O Toles +* XYZ | 0,000 | 0,000 || 0,000
@ Maove D =
O Copy ’% Line:
Ok Cancel Apply Help
—

16 Select the Curve. Then select Apply to action the command.
17 Then select Cancel. Hide the solid model.

18 Double click on the Stock1l properties. Select X axis and Stock Curve. Select
the Curve and this will then create a revolved stock. As shown on the next page.
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Il
=
g
sl
| -

19 Unhide the solid model.
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20 To extract Features from the solid model we are going to use Interactive

Feature Recognition.

21 Create a new Side Feature and tick the box Extract with Feature

Recognition.

Mew Feature

What kind of feature would you like to make?

From Dimensions From Curve
{_J Hole () Boss

() Rectangular Pocket () Chamfer
(i slot () Groove
() Step Bore () Pocket
() Thread Milling

O Face

From Feature

() Group
) Usger

O Pattern
() Toolpath

From Surface
() surface Miling

Make a pattern from this feature
Extract with FeatureRECOGNITION

Create new setup...

.

< Back Cancel Help

22 Select Next and then select the surfaces shown. Select Around the index
axis and Normal to surface. Use the Pick surface icon to select face.

Mew Feature - Feature Alignment

feature alignment do you want to use?

(O along the setup Z-axis
(®) Around the index axis

() specify angles
Index Angle | 270.000

(®) Normal to surface

Pick surface il

[Jreverse direction

A feature can align either with the Z-axis of the current setup or radially around the indexing axis. Which

< Back

Fowl.

Cancel

23 Select Next.

24 Use the Select Surface Icon as shown to select side surface.

Autodesk FeatureCAM 2017

8.58

© Copyright 2016 Autodesk, Inc. All rights reserved



{\ AUTODESK.

Feature Recognition

25 Select Next.

26 Select the four surfaces as shown.

27 Select Next.

28 You will be presented with a form that shown machining side accept as is.
29 Select Next.

30 Accept Top and Bottom location.

31 Select Next.

32 Choose the Bottom Radius Hyperlink and select the radius on the model.
33 Then select Finish.

34 Then create a new Pattern Feature Radial around the index axis Number
3 and Spacing angle 270.

35 Select Finish.
E&? Apply the same technique to the large face and slot.

Eb Create a Hole Feature and use Around the index axis and
Automatic.
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Stock Axis Example - (4 Axis). (Class Exercise)

Setupl

Stock
Axis
z (1]
x \

“&  The following example will show you the importance of positioning
the Stock Axis (World Coordinates) With regard to your setup as
shown in the example above.

&  We will Open a FeatureCAM file of a machine template for this
exercise then Import - IFR Work Planes Milling Metric. X_t and
position this into a machine vice by using the Translate and Rotate
commands. Then create 3 Setups (Setupl1) Top Face (Setup2) and
(Setup3) for the angled faces. We will machine this when we start
using Interactive Feature Recognition (IFR) on day three.

Go to File >Open and navigate to C:\Training_Data\FeatureCAM Course
Data 2017\Milling Data .fm Files and then select Machine & Points to
snap too Metric.fm select Open.

Select View>Hide All.

Go to File >Import and navigate to C:\Training_Data\FeatureCAM
Course Data 2017\ Milling Files to import. Then select IFR Work Planes
Milling Metric .x_t

Select Cancel to Cancel Import Results.

In PartView click on the + next to Solids, this will show you all the available
solids. Select each solid in turn until you select the solid we are currently
working on. It will turn red for selection.

Right click on this solid and select Rename, Call the solid Part.

Autodesk FeatureCAM 2017

8.60

© Copyright 2016 Autodesk, Inc. All rights reserved




{\ AUTODESK.

Feature Recognition

7 You will notice that the default colour on import is Black; this is because we
have created the part in PowerShape. We need to change this. Go to Part
View and select Part, it will turn Red for selection, and then go to Options
and Colouring. Then select Change Selected.

Options Window Help

# Viewing.. OH@ bl | s
£J Surface Shading..

K3 Simulation... \\A_

# Chaining... Default Colors...

_ <! Color Overrides...
Skip Toolpath on Error -

8 Select the model then go to Options>Coloring>Change Selected>More
Colours.

Selected Object Color Overrides >

Set or remove the color override on Done

selected objects.

O, Object color: Help

Override Color
] Remove override {use default)
Colors in use:
w /

Mare Colors o

Apply
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9 Select More Colours and select the colour of your choice. Then select Apply
and then Done

10 The solid Model Colour will change as shown on the next page.

11 Select Top View or select Ctrl + 5. This will show the correct orientation of
the Solid model. You will notice that the model is 90 Degrees out of position.

12 We need to make the longest edge in the Y Direction. Select the Solid model
in PartView. Select Edit>Transform. Set the following in the form shown
below. Select OK.

Transform X
Choose the transformation method you would like to apply to the selected set of
entities.
() Translate Angle
(®) Rotate () Center Point and X Axis
() Scale {J Center Point and ¥ Axis
() Reflect - (®) Center Point and Z Axis
() ToUCS *h| xvz |0.000 |[0.000 | 29198
(®) Move () Line
() Copy f%; Line:
Preview | I (a4 I | Cancel | | Help

E@ You will notice that the Solid model is now orientated correctly.
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=

]
e

13 Select View>Show>Select All.

L

\:O We need to move the Solid model to the correct place relative to the
vice.

\:O There are a number of ways to locate this model. But for quickness
we have created some points for you to snap too. You will see 5
Points by the vice.

14 Select the Part in PartView. Select Edit>Transform>Translate. Select From
and pick point as shown. Make sure you have Snap to Object and Snap to
Point active.

15 We now need to position too my point as shown.
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@ The image below shows the part correctly translated into the correct
position.
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Eb We need to set up for 4" Axis indexing. So we can Index the Part.
Double click on Stock1l and from the Stock Properties select

Indexing and then select 4th Axis Positioning>Indexing around
the STOCK X Axis. This is already set for our example.

Stock Properties - stockl
|++| Cimensions & Indexing

@ stockl

- Settings

~|+#| Dimensions () Mo multi-axis positioning
Generate single program with program stop between

‘¥ Indexing
each setup
(®) 4th-axis positioning
Index axis UCS
(®) Index around the stodk ¥ axis
() Index around the stodk ¥ axis
() Index around the stodk Z axis
Spindle located at C=

STOCK

() 5th-axis positioning
Fixture Location...

Operation Ordering
(®) Tool-dominant
() setup-dominant
Generate single program

[oc ] e [

Eb The Stock and Setup1 is already configured in our example.

Setupl
Stock
Axis
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16 We now need to create two more Machine Offsets (Setup2) G55 and (Setup3)
G56 for the angled faces.

17 Select Setupl in PartView and then Right click and then select Properties.
Select New and then Next.

18 Select Align to Part Geometry. Select Next.
19 Then select Align Z Perpendicular to a Horizontal Surface.

20 At this stage you may have to reverse the Z direction. Select Reverse Z.

Pick Initial Setup £ Direction

What is the setup's 7 direction?
+h | Pick two points to define Z direction

Align Z perpendicular to a horizontal surface

Align Z with center of revolved surface
Align Z perpendicular to a plane defined by 2 lines

Align Z perpendicular to the plane of a drde

# |7 [ #]#

<Back || MNext> | ¥ Finish | Cancel || Help
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21 Select Next twice and then click Pick Location. Make sure you have Snap to
. Select Finish. That is

Point highlighted. Then Snap to the point at Setup1
Setup 2 completed.

Setup2

Pick Setup XYZ Location

What is the location of the setup?

+k| Pick location
Q| Center of revolved surface

Opposite End

X | -5?-0-0|| Li |U-UUU | Fl | 154-73| The X¥Z locations are in the STOCK coordinate system

Preview

|$‘- Einish | | Cancel

| | Help

Eb Repeat the process for Setup3
Setup3

Pick Setup XYZ Location

What is the location of the setup?

+k | Pick location
ﬁl Center of revolved surface

Opposite End

X | -520-Ul| ¥ | 0.000 | z | 154-7"3| The XYZ locations are in the STOCK coordinate system

MNext = | ?- Einish | | Cancel | | Help |
Eb We have now finished all of our setups.
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22

23
24
25
26

27

28
29

30

31

32

33

34
35
36

f=  ParView |
) Work Planes Examp ¥ |
® stockl
Vi Setupl
V¥ Setup?
V¥ Setup3

Save the file for IFR (Interactive Feature Recognition). We will now Machine
the Part using Interactive Feature Recognition.

Activate Setup1l in Part View.
Press Ctrl + R New Feature. Select Face. Select Finish.
Change the cutter to an 80mm Facemill with Zigzag direction at 90 degrees.

We will now machine the outer edges of the part just slightly deeper than the
actual bottom of the part but above the Vice jaws. To a depth of 105mm

Press Ctrl + R or New Feature from the Steps menu and select Boss with
Extract with Feature Recognition ticked. Select Next.

Select Along the Setup Z Axis. Select Next.

Select Use horizontal surface then Next and then select the base face and
add this to the selection. Select Next.

FeatureCAM will ask for a Top and Bottom dimension. You can select this
from the model or enter the following dimensions. Top=0 Bottom=-105 select
Finish. Make sure that the tool selected will achieve the depth required.

By default the machining strategy will Ramp down to depth and then machine
all around the part and repeat this at each level. This is very time consuming.
Double click in Part View on the Boss Feature. Select Strategy unselect Rough
Pass and select Semi-Finish pass and Helical side finish with a pitch of 6mm
select Apply and then OK.

We will now machine the large centre pocket using Side and Feature
Recognition. Select the 4 side surfaces this includes the Radius surfaces.

Press Ctrl + R or New Feature. Select Side with Extract with Feature
Recognition ticked

Select Along the Setup Z Axis. Select Next.
Use Select Side Surfaces for the Feature Extraction. Select Next.

In FeatureCAM 2017 we now have a new selection tool called Drag Select.

]2 @k

% Select
™ Drag Select

37 Select the Side edges of the large centre pocket as shown. (Not the Vice)
Select Next.
Make sure the Side machining arrow is pointing in the correct direction. If
not select the change direction Icon. Select Next.
Autodesk FeatureCAM 2017
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Mew Feature - Surfaces

Please select surfaces that consist of the feature you are creating.

face_1317
face_1323
face_1324
face_1319

|# | X 1+

[ Hide surfaces when finish

<Back |[ Next> | [ Emsh[,) | Cancel

Hep

Mew Feature - Machining Side
Select a curve then use the button to change its machining side.
Curve Machining Side @
wrvels Normal
| <gack [ nest> | F'Enshl,| | camcel | [ Hep |
38 Make sure you have the correct depth -50mm if not select the Bottom Icon
and click on the bottom of the surface. Select Next.
39 The next menu gives you the dimensions for this feature.
Mew Feature - Dimensiens
Enter the dimensions of the Side:
Draft Angle Chamfer
[0.000 | [o.000 |
_.H‘_ Depth
i
BotbomRa/
<ok | Mert> | @ || [ conel | [ b |
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40

41

42
43

44
45
46
47

48

49

50

51
52

53
54

55

56

To extract the correct Radius dimension, select the blue Bottom Radius
hyperlink in the form as shown above and then select the radius on the solid
model. This will extract the correct radius (5mm). The centre large pocket is
now machined to Z-50mm.

The order of machining may change. If FeatureCAM machines this part in a
different way to way you expected then we can change the Base priority as
Follows Face Base priority=1 Boss Base priority=2 Side Base priority=3. To
change this go to Part View and double click on Face go to Misc and change
the Base priority.

The next thing we need to do is machine the smaller lower pocket.

With this Feature all you have to do is press Ctrl + R and select pocket with
Extract with Feature Recognition. Next.

Along the Z Axis. Next.
Automatic recognition. Select all then Finish. The Feature is complete.
Setup2

We will now move onto Setup2. Select this in Part View. Once this has been
selected all machining will be related to this Setup.

The first machining operation will be to face the angled face. Press Ctrl + R to
create a New Face Feature using Extract with Feature Recognition. Select
Next.

We will be using along the setup Z Axis. Select Next. Select the Pick Surface

Icon and move the cursor over the angled face and this will highlight green,
use the left mouse button for selection; this will then turn Red to indicate your
choice. By selecting this boundary this will reduce the amount of fresh air
moves. Select Next twice until you get to the Strategies menu. Select
Connect stepover with arc (ideal for high speed machining) although this will
add time to the operation it will put less strain on the Facemill and machine.
We also need to select Rough pass to machine at equal depths until roughed
out. The finish pass will then take a last cut over the face. Select Finish.

Now whilst the cutter is in the spindle we will machine the angled face in
Setup3.

You know what to do now. Machine the angled face in Setup3.

While we are machining setup3 we can automatically machine the pocket on
that face. Do not select all but highlight the Pocket by selecting with the left
mouse button. Machine the pocket complete, you should know what to do by
now if you have worked through this exercise. Complete the pocket in Setup2.

The next thing to do in Setup2 and Setup3 is to machine the Hole features.

Select Ctrl + R and select Hole with Extract with Feature Recognition
ticked. Select Next. Along the setup Z-axis. Next. Next then Select, Select
all. Select Finish.

Select Setup2 and repeat the above procedure for machining the Hole
features.

Although there is machining still left on the underside. All you would have to do
is turn the job over in the Vice and run the facing opp to machine the surplus
material. The job is now complete.
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4 Axis Unwrap curve options + 3D Chamfer

1 Open the file 4 Axis Unwrapped Side Feature plus 3D Chamfer -
Start.fm from C:\Training_Data\FeatureCAM Course Data
2017\Milling Data .fm Files.

b

& First of all we will extract a curve from the solid model and then
change the start point on the curve so the machining starts in a place
that we would like the Leadin/out to start from.

2 Hide Stock. Please select Construct from the main menu.
Select Curve>From Surface>Surface Edges

Work your way around the edge of the solid model as shown on the image
below. Once completed select Apply and Ok to close the form.

Autodesk FeatureCAM 2017
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Surface Edges X
Curve
Curve name:
Edges:
‘“ﬂl face_62:221540 v
Surface Edge Rev. " ll
,
face_60 2 j [Jconmect start and end
face 57 2 Project to UCS:
Joipol %A
face_54 2 il
face 55 2 Tolerance:
face 58 2, v 0.127
[+] Reduction/smoathing Reduction % :
o ][ e || sem® || b |

Y
“&  We need to change the start point of the curve so we can decide

where to lead in and out.

5 Please select Construct>Curve>From Curve>Curve Start/Reverse

6 Please select Modify existing curve and Set start point. Choose a point on

the model where you want the start point to be. Or type in the values as shown
below. Point 1 is the original start point. Point 2 is where it will be moved too.

Curve Start/Reverse kY
Curve
Curve name: arvels OCreahe MEW CUrve
(@) Modify existing curve
(CJReverse
(®) Set start paint
Start point:
NEEERE=]
oK I | Cancel Apply Help

7  Select Apply and Ok to close the form.

We now need to unwrap the curve so we can create a Side Feature and

machine around the profile.

8 Please select the Curvel in PartView.

9 Please select Construct>Curve>From Curve>Unwrap
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Q\.? This will unwrap the curve and create a new curve called Curve2.
Select Apply. See lower image for the result.

Unwrap Curve E

Curve
Curve name:

C 2
ane: N
Axis: @x Gy ©z

Tolerance: 0.010 mm

Radial offset: 0.000 mm

Project to UCS plane (required for 20 feature)

Reduce/Smooth

Loc J el [ amy [[ e |

n
= We will now use this curve to machine around the profile.

10 Please select Ctrl+R to create a new Side Feature.

11 Select Next. Select Curve2. Select Next twice.

12 Change the depth to 10mm and select Finish.

13 Go to the Strategy page and unselect Rough Pass and Ramp from Top.

Autodesk FeatureCAM 2017
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14 Please select Semi-finish pass. Select Apply and Ok to close the form.
15 From the dimensions tab please select Wrap feature around x axis.

16 Please select Wrap Options. Select the following options. If this option is not
available select this from the special menu. Show Parallel wall wrap
options.

¥ Allow me to save part document after crash
Enable SCL dialog
v Allow special characters in model name (invalid SCL identifier)
¥ Show splash screen
Create provisional tools
Browse event log folder
Browse ezfm.ini folder
Show file favorites
Keep event log after exit
Keep performance log after exit
Centerline shaded tool
» Machine can do helical interpolation
Enable help debug
Increment sim tool color now
¥ Use multiple regions from solid stock
Use 0 to -180 for the limited axis’ rotation (except for double tilting heads)
¥ DMK 3D toolpaths
¥ Use dmk workplanes
Set XBuild debug options
XBuild version: 8.162
Machine _Points to snap too Metric.fm was saved in 20.2.0.28
Disable Flex license check. Requires restart of FC.
Display dirty operations as bold in op list view
Show 'Lock Operation’ in user interface
Allow duplicate offset registers in Tool Mapping
¥ Show feature-level tab shortcuts
Use old thread milling partline calculation
» Use control groups for turning sync code attributes.

Preview swiss turning module

17 To activate this menu select the CTRL key and Right mouse click in the position
as shown. Once selected a tick will appear next to this option.

i}{Z Millimeter Layer1l WUCS Setupl Setupl Fanuc_Robodrill.cne basicmetric 4 cores
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-

Wrapped toolpath options

Select the geometry of the sides of the

(") The center of the tool is aligned with the index axis. Cancel

il

() The edge of the tool is aligned with the index axis. This Help
will create walls that are perpendicular to the cylinder
that forms the bottom of the feature

(@) The edge of the tool is tilted with respect to the
cylinder that forms the bottom of the feature. This
will allow you to create features with parallel walls.

Tilt Angle: 10|

s —————————————

18 Select Ok to close the form. Select Apply and Ok to close the main Side
feature menu. If you want to change the tool to a 12mm diameter Endmill.

=O The Side profile is now machined parallel to the surface feature.

&  Havea go at creating the 3D Chamfer by extracting a curve from one of
the Oval pockets. Create a chamfer feature from Curve and select the
3D Chamfer option. Make sure you machine the Pocket first.
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Boring Tool 4 Axis (Work through this on your own)

FeatureCAM gives extraordinary results on solid models mounted on a 4 Axis
indexer or rotary table. The part you will create is a special boring tool with
pockets that will use carbide indexable inserts when finished. You will begin by
importing TWO solid models. One is the Part and the other represents the
Stock. The Stock material would logically be turned on a lathe to the size and
shape of the finished holder and that is the state of the Stock when it comes to
milling these secondary features. The Index axis will be around the Stock
X Axis.

Open a new Milling document in Millimeters. Click on File then Import and
Navigate to the training files your instructor placed in the appropriate folders.

C:\Training_Data\FeatureCAM Course Data 2017\Milling Files to
import. Import the model named 2.5D Cutter horizontal slide-PART.x_t

In the Import Results Select “Use the wizard to establish the initial setup
location and stock size” and select an Isometric View by right clicking in the
graphics window.

Uncheck “Launch AFR after finish”. Select Next.

Click somewhere in the Graphics Window to “de-select” the Solid model. The
Solid model will turn from Red (Selection) to grey.

Import Results

File name: C:YTraining_Data\...\2.5D Cutter horizontal slide-PART.x_t

(@) Use the wizard to establish the initial setup location and stock size

() Accept the imported data 'as is' and exit the wizard

[ Launch AFR after finish

{choose this option if you are importing a vise, for example, or
if you want your part to be imported in exactly the same place
as it was in the design software)

< Back '?‘ Finish Cancel Help
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6 The part centreline must be aligned with the rotary table in the X Axis and
perpendicular to the spindle.

7 Select the pick Arrow for Align Z perpendicular to a horizontal surface and
Click on the horizontal face shown.

oo

Select Ctrl + 5 or Top view. If your selected surface is upside down Click on
the Reverse Z button and Top view again. Select Next.

Pick Initial Setup Z Direction

What is the setup's 7 direction?

Pick two points to define Z direction

Align Z perpendicular to a horizental surface

Align Z with center of revolved surface

Align Z perpendicular to a plane defined by 2 lines

Align Z perpendicular to the plane of a drde

# |7 |# ]2

< Back Mext = ?‘ Einish Canicel Help

9 The Z orientation is correct but we need to align the X Axis by selecting two
points or by selecting Rotate X direction 90 degrees around Z Axis. Select
this option. Keep selecting the button until you have the part in the correct

orientation in X. See second image below. (Top View or Ctrl+5) This shows
the part in the correct orientation.

Pick Initial Setup X Qrientation

What is the setup's X direction?
M Pick two points to define X direction

| g Rotate X direction 90 degrees around Z axis

i—c;. < Back Next = ‘9- Finish Caneel Help

F4 X
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10 Select Top View. Pockets are to the left as shown above. Select Next.

11 You will be presented with the Stock Type menu. Select Round and the X
direction as shown below.

Stock Type

What type of stack will this part be machined from?

() Block
(® Round
(O N-Sided
Axis:
(OF
Oy
Oz

| < Back || Mext = ||?- Finish || Cancel || Help |

12 Select Next. You have the option to select the centre of the round stock.
Select this option and the surface shown below.

Select Round Stock Center

Select the center point of the round stock

Pick location

Center of revolved surface

|= [#]»

Center of imported data's bounding box

Preview

| < Back " Mext = ||$'- Finish || Cancel || Help |

13 Select Next. You will be presented with the option to set the Stock
dimensions. Although we will be using a solid model for stock later on in this

exercise it is useful to create our stock so we can create our Setup1l in the
correct position.

Autodesk FeatureCAM 2017
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Stock Dimensions

(_) Enter spedific stock dimensions
(®) Compute stock size from the size of the part

Imported Extra stock Stock size
Data size
Length: 177.800 Front mm. _ 177800
Hack mm. &
oD 73.025 oD mm. = 73.025
<Back || mMext> ¥ Emsh | | cancel | | Help |

a

& Please select Compute Stock from the size of the Part. Make sure
the Extra Stock Size for all options is set to zero.

Pick Initial Setup XYZ Location

What is the location of the setup?

D
/

M Pick location

ﬂ Center of revolved surface
x (0000 | v [oooo |z [o000
The XYZ locations are relative to the center of the Left end of the ® ®
stock, —lﬁ\
| <Back [ MNext> | ¥R Emsh | cancel | | hHep |

14 Select Next.

15 We need to locate our Setup datum point to the left hand side of our Stock.
16 Select the left hand pointer as shown on the above image.

E@ The Setup is now set to the Stock Axis position.
17 Select Next.
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18 This next menu will give you the ability to set the index axis rotation point.
Select the option shown below.

Is Part Indexed?

Are you going to use multi-axis positioning to machine this part?

O Mo
(®) 4th Axis Positioning

(@) Index around the STOCK X Axis
() Index around the STOCK Y Axis
() Index around the STOCK Z Axis

(O) 5th Axis Positioning

o

< Back ?- Finish Cancel Help

19 Select Finish. Then go to View from the main menu and select Show>Show
Stock Axis.

20 Repeat the Import process for the STOCK model for 2.5D Cutter horizontal
slide-STOCK.x_t. from location C:\Training_Data\FeatureCAM Course
Data 2017\Milling Files to import.

21 In the Import Results select the top radio button to Use the Wizard and check
Use the same alignment as last import.

22 Select Finish and the part will align to the original model as shown below.

23 The two models now need to be merged and that means you will have to
transform the STOCK model by Rotating and translating it to the PART
model.

24 Start by selecting Shade Surfaces. o

Autodesk FeatureCAM 2017
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25 Make sure you have Snap to end point and Snap to object active.

26 We need to highlight the model from Part View and then activate Transform
from the Edit menu. Select Translate and Move. Select the From Arrow, Snap
to the end nearest the datum as shown. To X0, YO, Z0.

=O We now have to rotate the stock 180 degrees about the Y Axis.

Transform x

Choose the transformation method you would like to apply to the selected set of
entities,

() Translate Angle [ 180
®Rotate () Center Point and % Axis
e (®) Center Point and ¥ Axis
O Reflect + () Center Point and Z Axis
To UCS
s E xvz [0.000 | 0000 [0 ]
@ Move O Line
Ocopy ﬂ Line:

oK Cancel Help

27 Select Edit>Transform. Select Rotate and Move. About the Y axis 180
degrees.

28 Select Preview. Then Ok. Switch on both Models and you will see them
merged together.
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Summary: The purpose of Use same alignment as last import is
to take advantage of assemblies and multiple models that are created
and aligned or merged together when created in CAD. If the parts are
not aligned when created, it does not matter because FeatureCAM
provides all of the necessary tools to align the parts. So you use the
Import wizard to Align completely or as close as possible and finish
off with these tools.

29 We must now change the Stock solid model to Stock. Double-Click on the wire
frame of the stock in the graphics window. Double click on Stock, select User
defined and select the box for the Stock Solid.

Stock Properties - stockl
@ stockl || Dimensions  &¥ Indexing
B Settings
io|e| Dimensions
@ Indexing () Block ALUMINUM
) Round Hardness (Br); 111
-\-‘ () M-sided Ke: 0,82 kNjmm~2
{®) User-defined
‘/’.‘h Stock Solid... | Material...
3' ¥|ooo0 | v | o000 | z|0.000
Do || el || m
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'8

Select Stock Solid

Show all[] =

W ps_solid3
O ps_solid? Cancel

OK and Apply

# X =

Help

T

e ———————————————————————

30 Select the solid model then select OK and Apply.

31 The main cutter solid model is now ready to be machined by applying
Interactive Feature Recognition.

32 From Part View select the Stock Solid in the list and Right Click on the model
and select Hide Selected. This is hecessary so we just see the PART model we
are going to machine. The STOCK model will be visible when running the 3D
Simulation.

33 Switch to Isometric view or select Ctrl + 1. Select Ctrl + R or select Steps and
Feature. Select Side from Curve and check Extract with Feature
Recognition. Select Next.

Mew Feature

What kind of feature would you like to make?

From Dimensions From Curve
() Hole (_)Boss
() Rectangular Pocket () Chamfer
(_)slot () Groove
() Step Bore () Pocket
() Thread Milling () Round
(_)Face (®) Side
From Feature
() Group
D User
O Pattern
() Toolpath

From Surface
() surface Milling

Make a pattern from this feature
Extract with FeatureRECOGMNITION

Create new setup...

< Back [E¥ Finish | . Cancel Help

34 Select Side and Extract with Feature Recognition. Select Next.
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35 Select Around the index axis then Select the Normal to Surface radio
button. Select the Pick Surface Icon and Pick surface as shown below.

' '
Mew Feature - Feature Alignment

Afeature can align etther with the Z-ads of the cument setup or
radially around the indexing axis. Which feature alignment do you
want to use?

(") Mlong the setup Z-ais

@ Around the index axis

() Specify angles

Index Angle D

@ Mommal to surface
Pick surface ﬂ
Reverse diredion\

(e ] e (3 o) [Cone ) [ ]

36 Select Next.

NJ? B!
N, Select '
¥ Drag Selef

37 Use the Drag select Icon Select Surfaces. Select Next.

New Feature - Surfaces

Please select surfaces that consist of the feature you are creating.

face_1192

#
ﬂ face_1193
A

Hide surfaces when finish

_ <Back || Next> || @ Finish | | Cancel | | Help |

38 Select Next.
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g

New Feature - Machining Side

Select a curve then use the button to
change its machining side. -
e

Curve Machining Side ﬁl

curvel19 Normal

| <Back || Next> | Emisn| | | cancel | | Help |

o ————————————————————————————

39 Make sure the direction arrow is pointing in the correct direction. If not select
the switch machining side icon. Select Finish and then Ok to close the form.

Side Properties - sidel x
@ sidel |+ Dimensions L% Locaton g Strateqy 4§* Side control [ Misc
() Settings
. !;_';l E::m:tr'lmns |Stodc[‘.urve... | | Curves... | | X Section,.. | Check surfaces...
----- cation
----- Strateqy
----- Side control
S Misc
() Operations
B"T%-Fgugr:ugh pass 1 Draft Angle Chamfer
P TE rough pass 2 | 0.000 | | 0.000 |
_'I I'_ Depth

..... TE finish L

-

Bottom Radius

[ |

[Jwrap feature around ¥ axis Wrap Options

IIl Cancel Apply | Preview || Help
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40 We can now make a pattern from the previous feature but should only be

used when you are absolutely certain that the Features are identical and
symmetrical.

41 Press Ctrl + R this will present you with the New Feature Form. Select
Pattern.

42 Select Next.

Mew Feature

What kind of feature would you like to make?

From Dimensions From Curve
) Hale ) Boss
() Rectangular Pocket () Chamfer
() Slot () Groove
() Step Bore () Pocket
() Thread Milling () Round
() Face () side
From Feature
() Group
() Usger
@ Pattern
() Toolpath

From Surface
() surface Miling

Extract with FeatureRECOGMITICON

Create new setup...

< Back @1 Einish | .. Cancel Help

43 Select Sidel.
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Mew Feature - Pattern Base

Select the feature that will be used to create the pattern.

sidel

PIX

.\ <Back || Next> | ¥ Enish|. | cancel | | Hebp

44 Select Next. Then select Radial around the index axis.

Mew Feature - Patterns

What kind of pattern would you like to make?

() Linear

() Radial in the setup XY plane

(®) Radial around index axis

() Rectangular

() Points list pattern in the setup XY plane

.\ <Back [ mext> | #Enmsh|, | cancel | |  Hep |

Y
“&  We need two copies, which include the original, rotated at 180
degrees
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Pattern - Dimensions

Enter the dimensions of the Pattern:

Mumber

Spadng Angle
130

Prewview

= Back Mext = =¥ Finish | _, Cancel Help
45 Select Finish.
Pattern Properties - patternl =
|+=+| Dimensions 7 Strategy
=l Settings
|++| Dimensions Object: | side1 v
g Stetegy
=8 sidel! Mumber
= Settings
H 2
- |+#| Dimensions
'L"; Location ) Spacing Angle
-~ g Strategy e 180
Side contral ;
[ Misc
= Qpemﬁons
E-TE rough
TE rough pass 1
-TE rough pass 2
T8 finish
Cancel Apply Preview Help
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= When milling cylindrical parts the side feature has to extend outside of the
Stock far enough to satisfy the bottom of the feature but at the top, because
of the shape of the material the tool is cutting fresh air on some passes.

= To eliminate this, under the strategy tab in the milling feature select
Individual Rough levels, apply and OK.

= This creates control at each Z increment depth of cut and follows more
closely to the shape of the material on each level. Higher passes start
their passes closer to the material and move out as the tool descends.
FeatureCAM has also selected three tools now, the first pass is the
shortest tool and each pass changes to a longer tool. You may override
this by selecting the same tool for all three cuts.

= This will also make the part index on each level but can be eliminated by
selecting “"Cut higher operations first” from the results window (right side of
graphics window), click on Automatic ordering options button at the top.
This works only if the features are individual not a pattern.

Rotate the View so you can see the horizontal surface of the feature
between the previous features just completed. Continue with Side
Feature using Recognition and select the arrow "Normal to surface”.
Click on the horizontal surface that you rotated to. The vertical surfaces
that FeatureCAM is looking for are Normal to this horizontal surface.
FeatureCAM uses the horizontal surface to index to and looks for any
vertical surfaces with Recognition at this angle.
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& Next we are going to machine the two smaller pockets that are 90
degrees to the machining we have just completed. Select Ctrl + R to
select a new feature.

46 Select Side and select Extract with Feature Recognition. Select Next.

Mew Feature

What kind of feature would you like to make?
From Dimensions

(_JHole

() Rectangular Pocket
i_15lot

() Step Bore

() Thread Milling
(_J)Face

Extract with FeatureRECOGMNITION

From Curwve
{_)Boss

() Chamfer
() Groove
() Pocket
) Round

(@) Side

From Feature

O Group
() User

() Pattern
() Toolpath

From Surface
() Surface Milling

Make a pattern from this feature

Create new setup...

= Back ﬁq Finish |_ Cancel Help

47 Select Normal to surface & select the Pick Arrow then Pick surfaces. Select

Next.

Mew Feature - Feature Alignment

feature alignment do you want to use?

) Along the setup Z-axis
(®) Around the index axis

) Specify angles

(®) Mormal to surface

Pick surface ﬁl

[Irewverse direction

A feature can align either with the Z-axis of the current setup or radially around the indexing axis. Which

< Back =¥ Einish |, Cancel Help

Autodesk FeatureCAM 2017

8.90

© Copyright 2016 Autodesk, Inc. All rights reserved



{\ AUTODESK.

Feature Recognition

48 Pick the surface as shown.

49 Select Chain Feature Curves. Set elevation to 31mm.

Mew Feature - Feature Extraction

There are different methods to extract a feature. You can either select all the side surfaces, or connect
individual pieces, i.e., chaining, to construct the feature boundary. You can also use the top/bottom
horizontal surface to construct your feature.

Which method would you like to use?
() select side surfaces
() Use horizontal surface
() Automatic recognition
(®) Chain feature curves
() Use horizontal section

Wall Angle: IZI
El

Elevation: 3
Remove hidden lines

<Back || Next> | @ o[, | cancel || Hep

50 Select Next. Chain around the open profile as shown on the next page.
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Mew Feature - Chaining

Start chaining now. Click next when you are done.

Switch to Top View

| <Back | MNext> | [# o, | Cancel || Help |

=7 If you have difficulty with a section of the profile select smaller
sections until you have completed the profile. Select Next and select
the machining side.

MNew Feature - Machining Side

Select a curve then use the button to change its machining side.

Curve Machining Side
curve3 Normal
e et @l [coal | [ b

51 Once you selected the machining side select Next to see the location menu.
52 Set the bottom dimension to zero.
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MNew Feature - Location

To change the top and bottom Z locations of the feature, you can either enter the new values in the boxes
below, or dick the buttons and select the new locations.

Toj

p:
» :

Bottom: !

| o

<o [z | el | coed | [ v |
Select Next.
Mew Feature - Dimensions
Enter the dimensions of the Side:
Draft Angle Chamfer
M@ ] [0 ]
L _'”._ Depth
[G ]
AN Bottomn Radius
ot e @ el [ cnet | [ v |

The main reason for using Side with the chain option is that the
profile will be completely machined compared to using side surfaces
or Horizontal face.

If you do use one of the other options you could always extend the
curve afterwards which will increase the feature machining area.
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Side Properties - side2 =
® side? |+ Dimensions L Locaton &g Strategy  «5* Side control [ Misc
EI Settings
P |¢++| Dimensions Curves... X Section... Check surfaces...
----- T_’; Location
- g Strategy
----- Side control
L 4 Misc
=) Operations
EITE -?ggrllugh pass 1 Draft Angle Chamfer
TS rough pass 2 | 0.000 | | o.000 |

_'l l'_ Depth
[Em

Bottom Radius

a[om0

..... TE firish L

[wirap feature around X axis Wrap Options

oK Cancel Apply Preview Help

=O Apply the same technique to the smaller pocket or use Horizontal
section.
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53 Create a Pattern of the Group. Around the Index Axis.

54 Create a New Side feature.
55 Select Next

56 Click on Slice location arrow and Click on the bottom of the same vertical

face and this sets the Bottom of the feature. Select Next.
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57 Click on Switch to Top View and the part moves to a top view. The geometry
is readily visible and must be chained with an open curve. Chain them with two
open curves, not connected. Click on Create at the bottom in the geometry
dialog area after each open curve. Select Next.

New Feature - Machining Side

Select a curve then use the button to change its machining side. J\k

Curve Machining Side ﬁl

curve? Normal

< Back “ Next » ”ﬁ’" EmishH’ Cancel H Help

58 Check the Machining Side arrows, they must point in. Use the Icon to reverse
the direction if necessary. Select Next.

59 Confirm the Top and Bottom and change using the Top and Bottom arrows if
necessary and extend the leads as before if necessary. Select Finish.

MNew Feature - Location

To change the top and bottom Z locations of the feature, you can either enter the new values in the boxes
below, or click the buttons and select the new locations.

Top:
Y !

Bottorn: 4
E -6.000

<gack || net> | pnish | [ cancel | |

l

Eb Complete all of the remaining side features.
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60 Open a New Feature and Select Hole and Extract with Recognition. Select
Next.
Mew Feature
What kind of feature would you like to make?
Fru!'_l_'! D!!'_nensjnns From Curve
®Hole: () Boss
() Rectangular Pocket () Chamfer
) slot i) Groove
() Step Bore () Pocket
() Thread Milling () Round
) Face i) side
From Feature
(::l Group
l:::l User
i) Pattern
() Toolpath
From Surface
(") surface Milling
Make a pattern from this feature
Extract with FeatureRECOGMNITION
Create new setup...
< Back [ad - Cancel Help
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61 Select Specify angles and click on the “Blue Words” Index Angle and Zoom
in on the hole you choose. If you un-shade it temporarily it exposes the line
very clearly for easy picking.

Mew Feature - Feature Alignment

A feature can align either with the Z-axis of the current setup or radially around the indexing axis. Which
feature alignment do you want to use?

() along the setup Z-axis

(®) Around the index axis
|:| Automatic

(®) Specify angles

Index Angle

(") Morfhal to surface
Fick surface %l

| Reverse direction

| «<Back |[ mext> | [ ensh|, | cancel | | Hep |

62 To achieve the correct angle remember to select on the Line from bottom to
Top. This will give the correct Index Angle. Select Next.

Mew Feature - Hole Recognition Method

Which method would you like to use?

(") Extract a single hole or a pattern of holes
{®) Recognize and construct multiple holes

[ ]Make all holes be created at a constant z height

Elevation: III

[ IMerge disjoint holes

[ ]Exdude holes with diameter:

greater than mm
|

smaller than mim

<Back |[ mext> | @ eoen|,| | cancel | | Hep

Autodesk FeatureCAM 2017

8.98 © Copyright 2016 Autodesk, Inc. All rights reserved



{\ AUTODESK.

Feature Recognition

63 Select Next. All holes have been selected at your chosen angle, even those on
the other side that you don't want and that is because they are an open cylinder
and could be drilled from this Z direction. But would drill them from the
underside. Which is not desirable as it is on the diameter.

64 You simply choose only the holes you want. The selected holes will turn red for
selection. The others remain blue and are not selected.

65 Create a Group of the two holes and then create a pattern for each group.
Rotate the Hole feature 180 degrees until all of the machining is complete as
shown on the next page.
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