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FeatureCAM overview

FeatureCAM is a CAD/CAM software suite that automates machining
and minimizes programming times for parts on mills, lathes, and
wire EDM. Unlike operations-based CAM systems, FeatureCAM
generates toolpaths based on the features of the part, and
automatically selects appropriate tools, determines roughing and
finishing passes, and calculates feeds and speeds. The selections
made can be based on the built-in machining knowledge that
Delcam supplies 'out-of-the-box' with FeatureCAM, or from
experience captured from your company, project or individual users'
preferences.

FeatureCAM includes five stand-alone modules:

= 2.5D Milling - 2.5D design and toolpath generation for 2- and 3-
axis mills.

= 3D Milling - 3D surface modeling and 3-axis toolpath generation.

= 3D Lite - a limited version of 3D milling.

& 3D Lite lets you mill only one surface per feature, but you
can create multiple features. The strategies available in 3D
Lite are Z-level rough, Parallel rough, Parallel finish, Isoline,
and 2D spiral.

= Turning - 2-axis design and toolpath generation for 2-axis lathes.
= Turn/Mill - Supports lathes with C and Y-axis milling capabilities.
= Wire EDM - 2- and 4-axis wire EDM toolpath creation.

The following add-on modules are also available:

= RECOGNITION - 3D surface and solid import and the recognition
of 2.5D features from solid models. Accelerates making 2.5D and
turned parts from solid models.

= Tombstone - Multiple part manufacturing for horizontal or vertical
milling machines with indexers.

FeatureCAM 2012 FeatureCAM overview ¢ 3



= Solid Modeling - Solid modeling and tools for creating molds from
solid models.

= 5-Axis Positioning - Manufacture 2.5D features from 5-axis
orientations.

= Native Import Modules - Native data can be read directly from
SolidWorks, SolidWorks Assemblies, Autodesk Inventor,
SolidEdge, Catia, NX, Pro-Engineer, and Step files.

= Machine Simulation - Modeling and simulation of a CNC machine.

= Advanced Turn/Mill (MTT) - Includes support for Turn/Mill in
addition to support for B-axis (5-axis positioning) and multiple
turret synchronization.

= Network Database and Licensing - Flexible product licensing allows
sharing FeatureCAM licenses across a network.

= 5-Axis Simultaneous - Manufacture 3D features while changing
the tool axis.

Why creating toolpaths is so fast

FeatureCAM has the unique ability to generate toolpaths and create
NC code to run the machines with a minimum amount of user input.

Traditional CAM systems are operations-based and require you to
program every operation, one at a time, to create your part.
FeatureCAM is feature-based; this means the part is created using
features that describe that part, from simple holes, to complex
pockets, to turned grooves. 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
center drill, and preferred machining strategies for roughing and
finishing. This means that after you import or draw the part and
identify its features, FeatureCAM automatically:

= Selects the most appropriate tools and operations;
= Recommends machining strategies;
= Calculates speeds and feeds;

= Generates toolpaths and creates the NC code.

“{)  You can customize this built-in ‘intelligence’ to your own style
of cutting.

4 « FeatureCAM overview FeatureCAM 2012
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Introduction to FeatureCAM

Introduction

This module will familiarize you with Delcam FeatureCAM’s history, describe 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, a 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. As a result it does not suffer from an
outdated DOS look. 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 may be quickly programmed in FeatureCAM

Issue FeatureMILL2.5D 2012 1
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What is a Feature?

If we look at a part such as that shown on the previous 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 off top of the part, then machine
around the two raised areas down to the next flat level. Outside area of the part would need to
be roughed out and then the side of the part finished. There are then a series of pockets which
would need to be rough and finish machined and finally we would drill the holes and add
chamfers to the part. Each of these areas of the part, Face, Side, Pocket, Hole, Chamfer and
so on is a Feature of the part.

FeatureCAM defines a part in terms of Features using common shop terms so for instance
and 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.

The image above shows some of the features of the part. There are many more feature types
that can be created, the illustration is just to give you an idea of how the part can be broken
down into its component features for manufacturing purposes.

2 Issue FeatureMILL2.5D 2012
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How are Features 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

If you are working from a print then often the quickest way of creating features is to pull the
dimensions from the print 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:
Length 20
N
Wiidth ‘%
1.0 I Comer Radius
—0.25
Chamfer il -
0.025 = i
7/ R 05
Draft Angle Bottom Radius
0.0 e 0125
Angle:
0.0
[ <Back || New> |59 Fnish|.| | Cancel | [ Hep |

From Curves
If you have a print or a 2D drawing of a part in electronic format you can create curves for
more irregularly shaped parts and then create the feature from the curve.

New Feature - Dimensions
Enter the dimensions of the Pocket:
Draft Angle Chamfer
5 0.05
+ _| * Depth
Q-J 1 0.5
. * Bottom Radius
%/_
[ <Back |[ Ne> |[[5" Einish|.] [ Cancel | [ Heb |
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Automatic Feature Recognition (AFR)

If you are working from a solid model then FeatureCAM has the capability to analyze the
part and identify features automatically. Basically you say, “Here is the part, go and program
it”. FeatureCAM then looks for Pockets, Bosses, Sides, 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.

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 for holes with a diameter of less than 0.75in”. 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.

CAM Software Strategies

There are three main different types of CAM software strategies for creating toolpaths in
today’s modern CAM software. These strategies are Operation based, Processed based and
Feature Based. 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 stepover 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 to 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, stepovers and speeds and feeds were selected because a static machining process does
not automatically adapt to every part.

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

Feature Based CAM Operations-Based CAM Process-Based CAM
1. Draw or Import Your Part 1. Import or draw part. 1. Import or draw part.
2. ldentify Features 2. Select a rough operation. 2. ldentify features.
3. Click Simulation 3. Select rough boundary. 3. Select machining processes.
4. Select type of toolpath. 4. Click simulation.
You Are Done! 5. Select roughing tool. 5. Create NC code.
6. Select feeds and speeds.
FeatureCAM Automatically: 7. Select stepover and Z ???Are You Done? No.
steps.
e Determines Rough and | 8. Select a finish operation. You must analyze and verify:
Finish Operations 9. Select finish boundary.
_ 10. Select type_of_toolpath. e Does the process have
e Selects ALL Tools Sizes | 11. Select a finishing tool. the correct operations?
12. Select stepover and Z
e Calculates Feeds & steps.
Speeds 13. Select feeds and speeds. * Does the process use the
14. Click simulation. correct size tools?
« Determines Stepover & | 15. Create NC code. e Are the correct feeds and
Z Increments speeds used?
e Does the process have
 Generates Toolpath the correct stepover and
Z increments?
* Creates NC Code

Feature-based machining has many advantages such as:
= Dramatically shorter part programming time.
= 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 makes FC very easy to use.

e User Friendly Interface (Steps & Wizards)

= Automatic Tool Selection (2D & 3D)

e Automatic FeatureRECOGNITION

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

e Outstanding Technical Support

Issue FeatureMILL2.5D 2012 5
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Built in intelligence

A major advantage of FeatureCAM is 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 toolcribs.
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 workpiece and the toolcrib you want to work with and FeatureCAM will
then make selections of tooling for a feature automatically. If you change the toolcrib 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 toolcrib. Similarly if you wish to cut a test
part in Aluminum and then cut the final part in Stainless Steel you program the part with
Aluminum 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, stepovers 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 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.

6 Issue FeatureMILL2.5D 2012
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Beginning FeatureCAM

Introduction

This module will provide the user with an understanding of the basic user interface and

different stock types. At the end of the module the user will be able to generate a program for
a simple part.

User Interface

The user Interface is the entire viewing area of FeatureCAM and is designed to be intuitive,

easy to use and provides the many functions to assist you in creating programs accurately and
in the fastest possible time.

I FeatuscCAM [Miting) - jcamera ] = |25
Gipile fdn Yorw Comtont Mamdsciring Cotions Window Help :
- Tool Bars
|\/|enUS 1‘2 i1 ,,:,_ oog 2 P IR e TR B S | D& 3oerd “M.““L“ -
. E E"“...*“"';..““’.ff,'“' S ABOO i
) g i L Results
Part View i
Graphics Window
F x = [ = _]
- Geometry Bar
/ — e < y Status Bar
For Help, press FL X ch Layerl S Setupl Sewol  Smogeporn AXSos :wn.{g._
Steps

Menu Bar Located at the top. Like many

other Windows based software,

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.

File Edit View Construct

FeatureMILL 2.5D 2012 1
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Tool Bars Located in View and Toolbars.

3l

Tool Bars are usually located at the top but Geometry
may be docked in other locations. Can consist

L P C I N ) R L O 3

of one or more buttons and are used to create

objects in the Graphics Window, such
as the Geometry constructors for
drawing the shape of your part.

) Steps

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, J I
second, etc.

Part View

Part View Located behind the Steps. This area @ stockl
gives a listing and provides access to the properties of | 5w setup1

the stock, setups, features, turrets, curves, (surfaces and solids )

Browser |

when available).

»

Browser Located on left side “Toolbox” below Steps.
Your computer must be connected to the internet and the

(I

Browser provides a direct link to the internet. Learn about FeatureCAM

the Browser by participating in the various sections with
downloadable examples on the opening page then Click on 2010

- New

the links and explore the contents. Features

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 hits.

Operation List
1 (@) Automatic Ordering
Manual Ordering

lyer=-ircoom>

It also provides the details of each operation, including R. Operation

atool list. The NC code is also here. All of the spotdril

information residing in this area may be printed. spotdiill
drill

o

Graphics Window Located in the center.
This is where most of the activity is takes
place. These activities include: creating stock,
importing drawings, solid and surface models,
constructing geometry, chaining with curves,
creating features, and simulating the tool path
in 3D or center line of the tool.
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R 05000 AYZ nngop 00000 0.0000

Geometry Bar Located near the Center
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.

Status Bar Located at the very
bottom of FeatureCAM. It
displays the plane you are
working in (XY-XZ-Y2Z), the
unit of measure (inch-metric), the
layer you are working in, the active setup, post processor, the f Part View
tool crib, and how many CPU cores are being utilized. @ Steps

XZ Inch Layerl UCS Setupl Setupl HAASVF.cnc basic 4 cores

1. Stock
0 The basic interface has three different sections. On the r =
left is the Steps toolbar.

. . HEA Geometry
0 The steps toolbar is an outline for the flow of the §

program. The steps are numbered sequentially in the - B
order they should be executed and can be a guide for
creating your part. . "4 Surfaces
o For example suppose you have a 2D drawing on your
desk and would like to create a solid model and a CAM - 5. Solids
program for it. To do this we would follow the steps
sequentially: ¥ |6 AFR
1. Specify type of stock and stock dimensions,
2. Draw Geometry 4% 7. Features
3. Create Curves from Geometry
4. Create Surfaces (ignored since creating a solid model) U, 8 Toolpaths
5. Create Solid from Curves.
6. Or 7. to create Features S 3 NCCoce
8. To view toolpaths and o _
9. To generate NC Code |5 (EESEHESHE

@]

You can access a majority of FeatureCAM’s functions
through these buttons. A summary of each steps function follows.

Note: 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.

Step 1 - Stock. The 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.

Step 2 — Geometry. Points, arcs, lines and other shapes are used to describe the overall
shape of parts. Many different geometry tools are available. Geometry can also be imported
from CAD systems.

FeatureMILL 2.5D 2012 3
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Step 3 - Curves. Shapes that involve more than a single line or arc are described as curves
Step 4 — Surfaces, opens the surface wizard

Step 5 - Solids, opens the solid wizard

Step 6 — AFR (Automatic Feature Recognition)

Step7 — Features. Features are common shop terms like pocket, or thread. They are created
from curves and dimensions. These objects describe your part in 3D and are used to generate
toolpaths.

Step 8 — Toolpaths. Toolpaths are generated from collections of features. You can simulate
them in FeatureCAM using toolpath center lines, 2D shaded or 3D solid shaded simulations.

Step 9 — 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 Manufacturing. FeatureCAM automates the entire part programming process;
you can customize all of the system settings including feed/speed tables (Stock Properties),
tooling databases (Tool Manager) or feature settings (Machining Configurations in another
Module)

fa Part View
Note: In Steps, some steps may not be displayed depending on
.. which options you have purchased or have turned on.
- wids? WORLD
E::Eg Eﬂ:ﬁfﬁ:? o Above the Steps Toolbar is the Part View Tool Box. This
A pLT contains the names of the objects that are created on the
@ screen. Objects that can be contained in this area are stock,
5 E"‘E;‘_:ﬁ@pil—z’ad'e" setups, curves, surfaces, solids and stl.
é,..E@ plate. battom o0 Clicking on the objects in the part view enable different
M pal_font_obil functions. Left-click selects the object in the graphics
B Curves window. Right-click reveals menu of options available for
Iff, E?;:EL the object. Clicking on a “+” to expand the view will
i font_okil reveal objects that are subordinate.
E Manufacturing Details
5 | (@ Operation List
U Tool List
L | MANUFACTURING OPERATION SHEET -
_f Part:  “FM1

Setup: Setupl (1 of 1)

Date: Thursday, July 29,2010 13:18:54
Time: 3:56.1

Stock: L 5.0000 in.x ¥ 4.0000 in. x T 1.0000 ir
Mat:  ALUMINUM, 111.00 Brinell,0.30 HP mi

m

On the right is the Manufacturi_ng Op:1  holel (spotdrill)
Results Window. The automatically F/S: 2182 RPM, 0.0066 IPR
generated documentation and part Tool:  #1 (center_5,0.4375 in.)

Center: 1.0000 in. 1.0000 in. 0.0000 in.
Depth: 0.4040 in.

programs are shown in this window.

4 FeatureMILL 2.5D 2012



FeatureMILL 2.5D

Beginning FeatureCAM

New Part Document Wizard ﬂ

Whatkind of partfile would you like to make?

E Turn/Mill

e Wire EDM Setup
& Multiple Fixture
@ Tombstone Fixture

E I_. Simulation Machine Design

Unit of Measure: @) Inch () Millimeter

<Back || Finsh | [ cancel | [ Hep |

Dimensions

What shape is the stock. (@) Block
(C)Round
(T)N-Sided

Enter the dimensions of the stock:

Thickness

Width Len?th

=

<Sack | Next> | ¥ Finish| | | Cancel | [ Help |

e From the steps view on the left
hand side of the screen click the
Features button.

e Select Hole and press Next.

Your First part exercise

e From the New Part Document Wizard
select Milling, then select Inches as
unit of measure then press the
Finish button.

Notice the different types of documents
available. The different types of documents
available; depends on the modules that you own
and are licensed for.

¢ In the stock dimensions dialogue
Enter 4” for the Width, 4” for the
Length and 1" for the Thickness then
press the Finish then OK.

MNew Feature M

What kind of feature would you like to make?

From Dimensions From Curve
(@ Hole (") Boss () Round
':_'ReclangularPocket ':_'Chamfer _ |Side
_' Slot _' Groove
(") Step Bore () Pocket
(C) Thread Milling From Feature
() Face (") Group () Pattem
(") User
() Toolpath
From Surface
() Surface Milling

|| Make a pattemn from this feature

[| Extract with
FeatureRECOGNITION

<Back [ Next> || Einisn| | | Cancel | [ Help |
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In the New Feature Dimensions
window Enter the hole dimension as
0.5” in Diameter, 1.0” in Depth, then
check the Through checkbox and
press Next.

MNew Feature - Location

MNew Feature - Dimensions

What type of hole would you like to make?

Plain Hole -

Enter the dimensions of the Hole:

"

A7
=

Chamfer

Depth

[¥] Through

Preview

Where do youwant the Hole to be located?
@ XYZ

| <Back | Next> | ¥ Finish| | Cancel | = Help |

() Polar

Mxp_JvE_Jzoe

| <Back || Next> | ¥&Finish| | Cancel | | Help |

From the steps view on the left
hand side of the screen Click the
Features button.

Select Rectangular Pocket.
Next.

For the X location Enter 3", the Y
location enter 3” and the Z location
enter 0. Press Finish then OK.

New Feature

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

(“)Hole (") Boss (") Round
-.Q.-Fiectangularpocket -._:_:Chamf'er | Side
()Slot () Groove
(") Step Bore () Pocket
() Thread Milling From Feature
@ Face () Group () Pattern
-_:_‘User
() Toolpath
From Surface
() Surface Milling

[ Make a pattern from this feature

Extractwith
FeatureRECOGNITION

<Back [ Nex> |[¥Einish| | [ Cancel | [ Help |
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New Feature - Dimensions

Enter the dimensions of the Rectangular Pocket:

Wi . e—
Width
I S
—— 025
Chamfer a
= Depth
0.0 :
| =
Draft Angle — “—  Bottom Radius
0.0 0.0
Angle:
0.0
Preview
| <Back |[ Next > ”Q"Einish v‘ | Cancel | | Help ‘

On the Location Tab Enter 0.5” for
the X location, 0.5” forthe Y
location then press Finish and
OK.

On the Dimensions tab Enter 2.0”
for the Width, 2.0” for the Height
and 0.5” for the Depth then press
Next

Mew Feature - Location

Where do you wantthe Pocketto be located?
QI XYZ
Palar

M % Y E:I 200 Preview

| <Back “ Next > IR’-Einish '| | Cancel | | Help |

Right-click in the Graphics window then press isometric.
From the steps menu Click on the Toolpaths. Simulation bar flies out,

unless already out.

Using the Simulation Bar; Read the purpose of and Execute each button.

Region
3D of
Centerline || 2D || Rapid | stop || ToEnd || Next || Interest || Speed
Simulation 23
\ 4 v A\ 4 v A 4 v \ A
%.IEILHI'-'r[ll-fr-ﬂmbﬁ,*':*?"ﬂ
; t
Eject 3D Mach Sim || Play Single Clear Load
FeatureMILL 2.5D 2012 7



FeatureMILL 2.5D Beginning FeatureCAM

o0 Show centerline: A line drawn of the center of the tip of the tool is displayed.

0 2D simulation: A two-dimensional simulation showing the regions cut by each
operation is displayed. The view is changed to the top view automatically.

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

0 Rapid Cut simulation: 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. Note this type of simulation is only available in
FeatureMILL3D.

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

0 Eject removes the Simulation toolbar from the screen and erases the simulation from
the graphics window.

0 Stop cancels a simulation.

o Play starts the selected simulation (Centerline, 2D, 3D or Rapid Cut), or restarts a
paused simulation.

0 Pause pauses the simulation. The Play button transforms into the play button after it
is pressed. If the Pause button is pressed during a simulation, it pauses the graphics.

o0 Single step moves the simulation ahead one tool move. The keyboard accelerator for
this button is ALT+F3.

0 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

»E E > @ |

»2 Play to Next Operation

*1 Play to Next Rapid

»d Play to Next Tool Change
*Z Play to Next ZLevel

0 Next rapid simulates until the next rapid tool move.
0 Next tool change simulates until the next tool change.

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

o Clear erases any centerline toolpaths on the screen.
o0 Region of interest limits the portion of the part that is simulated.

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

0 To adjust the speed of a centerline, 2D or 3D simulation, use the slider on the right-
hand side of the controls. Slide to the right to speed up, and move to the left to slow
the simulation down. The slider of 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.

8 FeatureMILL 2.5D 2012
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e Click the show centerline from the simulation toolbar.
e Adjust the simulation slider button to the minimal setting by Left-clicking

and Dragging then click the Play.

A centerline display of the
toolpath is shown where the line
displayed represents the center of
the bottom of the tools movement.
Green lines represent rapid
movement where black lines show
feed moves. Press the Eject.

e Click 3D Simulation and Play.

¢ In conjunction with 3D, Click on
Options and Simulation from the
menu bar. Check show holder
displayed on the General Tab and on
the 2D/3D Shaded Tab Check the
Pause on gouge and Show pause on
gouge dialog. Click OK.

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 color, the
simulation will stop, and a pop up will appear
telling of a possible gouge.

Simulation Options @
General | 2D/3D Shaded | Centerline | Part Compare |W\re |
Resolution: 2 Power graph: 500 samplesfmin
[]3/4 view with lathe 1D work [ Translucenttool
[] Pause on gouge || Translucent part
|| Show pause on gouge dialog [ Metaliic
Tool cutting tolerance 0.0010 in
Tool visual tolerance 0.0010 in
Turn/mill angular interpolation 5.0000 degrees
Linearization tolerance 0.0118 in
Rotate view when indexing
Save resultfiles during RapidCut
|| save resultfiles during 3D Sim
Save Holes __Resel
|| Show Turn Chuck
|| View Independent Show edges
Shadow quality:
Mone Poor/Fast sim Good/Slower speed
speed
0K ] l Cancel ] [ Apply ] [ Help

FeatureMILL 2.5D 2012
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¢ In the Manufacturing results window on the right hand side of the screen
Click on the Op. List tab at the bottom of Result Window.

Op List shows each operation listed in
the order they are to be machined,
feature name, tool used, Feed and
Speed data. Properties may be
accessed here also (double click on
each operation).

e Click on the Detalils tab.

You will see an operation summary
showing the Part name, Setup name, Date,
Stock Dimensions and Stock Material
followed by the summary of each
operation. This shows the feature name,
operation name, F/S, Tool used, power,
stepover and depth of cut. The Tool List
button at top provides a list, in detail, all
tools being used and where they are placed
on the tool changer.

Operation List

@) Automatic Ordering
Manual Ordering 35| o0

lver=-imcomm

o

lyo4rcoma

R.. Operation

Feature

rect_pockl
rect_pockl

rough pass 1 1
1

rect_pockl 1
1

]

rough pass 2
finish
spotdrill

drill

Results

holel
holel

Manufacturing Details

@) Operation List
Tool List

MANUFACTURING OPERATION SHEET

FM2

Setup1 (1 of 1)

Wednesday, July 21,2010 10:03:41

L 4.0000 in. x ¥¥ 4.0000 in. x T 1.0000 ir
ALUMINUM, 111.00 Brinell,0.30 HP mi

Part:
Setup:
Date:
Stock:
Mat:

Op:1
F{S:
Tool:
Depth:
Other:
Power:

rect_pockl (roughl)

4965 RPM, 49.7 IPM (0.0050 IPT)
#1 (endmill0500:req, 0.5000 in.)
0.5000 in.

Stepover: 0.1665 in.

1.24 (est. 1.24) HP

NC Code

' e Click on the NC code tab.

IN10G70G94G75GI0
‘M2 7-21-2010°
'‘RECT_POCK?'
TOOL NUMBER:1'
'SPINDLE RPM:4965'
N35G0X0.Y0.T1M6
N4054965
N45X2.0348Y1.5348
N50Z0.1M8

lyow-"rcom>

NC code is generated during simulation
and the output is in accordance with the
post processor for the machine that is
going to be used to run your part. The
Part Program number on the O line and
the G54, line N50 are automatically
entered in the code.

1

10
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e Click on File then Save NC. Click the Save NC i
radio button save to other directory, NCOuputDractry
. . . () Save to current directory:
then Type In “ C\” N ThIS Wl” Save the NC CAProgram Files'Delcam’\ Feature CAMY Program

(@) Save ta other directony:

o v | Browse..

MC Program Name

code to the C drive. In the selection
window Uncheck all check boxes and

Only Check NC Program_ Then Press -é-gﬁsri;ze’gagik\cenameforaHNCpngrams. Setups will be
OK. The check boxes will create a text FieMrma. 2T

|| Save NC Program Using Short File Name

document that can be printed.

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

Selection

Now that the NC code is saved it can be downloaded E‘;"SE‘”“ L ‘5‘°”"9”‘59‘””DT .
- . - perations List ool Data
to the machine and the part with the simple pocket [P ool Listof Al Setups. 1F 75 Deta
and hole Can be machined. [1Tools Listof Each Setup [ Machining Configuration

NCPrngram
[ ] CIOSe this document and Save it if you || Create Subfolder || Overwits Existing Files
want to keep it. T ] =

Stock Types
Inside of FeatureCAM milling document there are several different stock types. The stock
can be defined as a block, round, stock curve or user defined.

o0

Block Round N-Sided User Defined

p
Dimensions

Whatshape is the stock: (@) Block
) Round
. (" IN-Sided
StOCk ExerCISe Enter the dimensions of the stock:
e Open a New Milling Document in Thickness
inch. Finish. 1.7500
Width Length
2.3500 4.1000
< Back [ Next > "\“Einish v] l Cancel ] l Help ]
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The stock wizard dialogue will appear. By default block will be selected. You can enter the

rectangular dimensions of the stock here.

Dimensions

What shape is the stock: ~ (7) Block Axis: (D)X
@ Round oy
(C)N-Sided @z
Enter the dimensions of the stock:
0D
20
Length ID
30 00
<Back [ MNext = "\“Einish '] [ Cancel ] [ Help l

e Click on 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 such as hex.

e Enter the stock dimensions as
shown to the right and press Next.

A Hexagonal outline of the stock will
appear in the display window. The Axis
may also be selected like the round stock.

e Press Next.

e Click on the Round radio button.

The ID, OD and length of the round stock
may defined. Additionally the axis of the
stock may be defined as needed for 4 axis..

Dimensions
What shape isthe stock: (7 Block Aois: (D)X
(")Round Qv
(@ N-Sided @z
Enter the dimensions of the stock:
oD
AN
20
- Sides
6 =
Length |
30
< Back [ MNext > "\“Einish .] [ Cancel ] [ Help ]
B
X
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On this page of the stock wizard you
can select the Material, Unit
Horsepower, Hardness and Hardness
Units. You can also access the existing
Feed and Speed tables for the material
or create a new Material

Stock - Material

-

Stock - Material

What type of material is the stock?

Material: ALUMINUM) hd

Unit Horsepower: 0.30 HP minfin 3

Hardness: 111

Hardness Units =
o
@) Brinell

() Rockwell B F/S Tables...

() Rockwell C

() Tensile Strength (ksi)

l < Back " Next > ”\“Einish -] l Cancel ] l Help ]

What type of material is the stock?

Material:

Unit Horsep¢ ALUMINUM-CAST<10S|

ALUMINUM-CAST>10S|

BRASS

BRONZE

H?rdness LCARBIDE

@) Brinell CAST_STEEL

) Rockw COPPER

- DEP_URANIUM

/Rockwi pcTILE_CAST

() Tensile DUCTILE_IRON
FREE_CUTTING_BRASS

Hardness:

m

The multi-axis positioning options
appear.

ALUMINUM, -

e From the pull-down
menu select Aluminum

I} New Material I

then press Next.

F/S Tables.. ]

Multi-axis positioning

Do youwant to use multi-axis positioning to machine this part?
ONo
(@) 4th Axis Positioning
(@) Index around the STOCK X Axis
(") Index around the STOCK Y Axis
(") Index around the STOCK Z Axis

(7) 5th Axis Positioning

| <Back || Next> |[¥Einish| | | Cancel | | Help |

FeatureMILL 2.5D 2012
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Multi-axis positioning

Do youwantto 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 “ Next > ”‘{“Einish v| | Cancel | | Help |

determining where cuts start. Right Click
select a Top view. Click OK.

The Fourth way to create a Stock shape is by
drawing the shape using geometry and then
chaining a curve, it is called a Stock Curve.
(Creating shapes using geometry and curves
will be covered in a later module and you may
wait until you finish with them and then return
to this step and create the Stock Curve although
the following steps are easy).

Note: The Stock Curve must lie in the XY Plane.
In the Top View, this is the XY Plane when the
UCS (Part Program 0) is in this position (Lower
Left)

Click on Stock in the Steps on the left

Press No to Multi-axis
positioning and press Finish. Do
not press OK at this time.

Right Click in the Graphics
window, off the part, and Select
an isometric view. The stock is
hex shape and Feature CAM
simulates that shape in 3D
simulation and also uses it as the
stock boundary when

in the Graphics window and

b

side of FeatureCAM. Select Block and enter in the Width as 6.0, Length
6.0, and Thickness 6.0. Click Finish and OK. Center the stock by holding

CTRL and L keys simultaneously.

Draw by Clicking on Geometry from the

Steps and from the Geometry

Constructors use Line/Connected Lines and Draw freehand a shape
similar to the one above. Be sure the geometry is connected.

14
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Curve Creation ﬁ

YWhich method do wou want to use?

Chain pieces of geometry into a closed boundarny
uging a single mouse click.

r_,: Chain pieces of geometry into an open boundary
using & mouse click at each end.

Create curves using the curve wizard.

! Chain projections of verical surfaces into curves
using maouse clicks.

Cancel

Chain a closed curve on the Geometry by
Clicking once on any line then Click on the
Create button at the bottom of the screen.
The curve (blue) will close all the way around the
closed Geometry. The Curve must be closed and in
the XY Plane.

o XY Plane is Top View.

0 XZ Plane is Front View.

0 YZPlaneis Left View.
This Curve now becomes the NEW shape of the Stock
and is used for Stock Boundary and 3D simulation
stock solid.

Click on Stock in the Steps and then Finish.

e On the Dimension Tab, of the Stock

e Click on Curves from Steps
and Click on Closed Curve

(red check).

\
L

x

Properties dialog, Click on the Stock Curve button and from this list Check

the box in front of the curve just created. OK and Apply, then OK. The

Stock now changes its shape.

Select Stock Curve lﬁ]
il [ ** stock boundary
X
Ok and Apply

FeatureMILL 2.5D 2012

15




FeatureMILL 2.5D

Beginning FeatureCAM

User interface exercise

In this exercise you will become more familiar with the FeatureCAM user interface.

e From the Beginning FeatureCAM Data folder, or the FeatureCAM 2.5D
Data folder. Double Click on the file Caliper.fm.

e Click on the Part View on the left hand side of the screen.

Ti= Iy — | Obser_ve all the different _objects the part
[} CALIPER.FM l| contains under the part view. At the top level
' of the part view is the part name. In the level
@ stockl directly below the part name you have stock,
- A setupl setupl, setup2, curves, surfaces, and solids.
- i setupZ
F- Curves
‘Eﬁ SUFFEIEES ’StockPropert'\esfstockl L] u‘
ﬂ SDllds ® stock Dimensi ions | Indexing
oy e s
= - uHP: 0.30 HP min/in™3
« Double-click on T e
stock in the part view &
for the Stock i ' Langh
. . 23460 4.0400
Properties showing
Length, Width
Thickness and an \
. . ‘x| x oo | v oo |z omsoo
offset in Z for facing
stock. OK. Cw e e -
16 FeatureMILL 2.5D 2012
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e From the Part View menu
Double-click on top.

The setups dialogue is displayed. From
here an existing setup may be modified or a
new setup may be created.

e Click on Edit
Observe that the current setup location is

Setups ﬁ
Current Setup:
top A
MC Program Mame:  CALIPER
Fixture D:
ucs Ucs1
Type: Milling

highlighted in Red in the graphics window. The setup location is on the upper left hand
corner of the stock. The setup, fixture name and part name can be edited from this window.

Setup - Definition

P

o

lease enter the setup name and fidure 1D

Setup Name: top|

Fixture 1D:

Part Name: CALIPER

Setup Type: Milling

ucs: uUcs1

< Back [ MNext > "\5" Einishl I Cancel ] [ Help ]

e Enter Fixture ID of 54 then press
Next.

Setup - Definition
Please enterthe setup name and fodure ID:
Setup Name: top
Fixture 1D: 54
Part Name: CALIPER
Setup Type: Milling
ucs: ucs1
<Back [ Next > " & Einish] I Cancel ] I Help ]

FeatureMILL 2.5D 2012
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The part program zero window is displayed. In this window we have the ability to change the
setup location or the part program zero. This is where fixture ID 54 is and where the machine
tool fixture offset 54 zero is.

Setup - Part Program Zero

What method do you wantto use to define the part program zero location
fortop?

6 Align to Stock Face
Align to Index axis

(T Align with existing UCS

(7 Align to part geometry

_ Use current location

e Select the Align to Stock Face
and press Next.

| <Back | Next> | ¥ Finish| | Cancel | [ Help |

A page appears that will enable you to change the setup location. Currently the setup is
located in the upper left hand corner.

Setup - Part Program Zero
Where should part program zero be located for top?
Stock face
Front Left @ Top
Back Right Bottom R
o e Change the setup to the upper right;
ocation
0 oo Press the Hand next to UR.
<, <
& h=! You should see in red in the upper left hand corner
o s (e o] Lame the previous location of the setup, and highlighted
1 — — in blue is the new location of the setup.

s |

14 ]
]
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e Click Finish.

e Select to Keep Features
in the same location.
OK and Close.

e |n Part View Click the +

Plus Sign next to top to expand and reveal all of the Features for Setupl.

Move Feature Locations ﬁ

This setup already contains features. Where should these features be located atter
the setup is moved?

@ Keep the features in the same location relative to the stock.

Movwe the features along with the setup

Mote: The 'Undo' cormmand will return the setup and features to their previous locations.

Notice how the features in setupl have been displayed, in the order they were created.

e Double-click on fcl from the part view or Right Click on feature for

Properties.

Face Properties - fcl

X

@1 || | Dimensions |Location | Strategy | Mise |

= finish

The feature properties

from setupl are

Thickness
+

Click on an operation fo set
its attributes and
feedsfspeeds

the part view by
A 0.0000 S|mp|y double
clicking on them.

e Click OK.

Apply Preview ‘ ‘ Help

Cut, Copy and Paste are Windows functions that are available in FeatureCAM. There are
two Setups on this Part and Setup2 needs to be faced off. You already have a face feature in
Setupl so you will copy it from Setupl and paste it in Setup?2.

¢ Inthe Part View, Right Click on the Face feature in Setupl and Click

Copy.

displayed. From here
00500 the face properties
may be changed. All
the feature properties
may be accessed from

FeatureMILL 2.5D 2012
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e Click on Setup2 to select which Setup you wish to place it in. Right Click
on the same Face feature you copied from and Click Paste. This adds the
Face feature to Setup2.

Now both sides have a Face feature by simply copying and pasting. You can even copy from
one Document and Paste into another Document.

e In Part View Click Setupl then Right Click in Graphics Window and Click

Isometric View.
e In Steps Select Toolpaths and the Simulation toolbar flies out. (unless it is
already visible) It may be dragged to several docking areas of your
choosing.
On the Simulation Bar, Click 3D simulation and Click Play. (Setupl)
Do NOT cancel 3D Simulation. Now in Part View Click on Setup2 then
Right Click in Graphics Window and Click Isometric View and Run the 3D
Simulation again. (Setup2)

Setupl Setup2

0 When you run the Simulation, the NC G-Code that will go to the machine is
generated.

0 The Post Processor is what determines what the code contains and it must correspond
to the machine control that it will be loaded into.

0 There are many Post Processors that come with FeatureCAM and the correct Post
must be selected before running the simulation to obtain the proper code. Post
processors for Milling are located in C:\Program Files\FeatureCAM\

Posts\Mill.
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Post Options ﬁ
Milling | Turn/Mill IWire EDM
CNC File
\Program Files\Delcam\Feature CAM\Examples\Posts\BOSS9.CNC| -
Min/Max Arc 0.001 10000 in.
Block Start 10
BlockIncrement 5
Output Units: @ Inch H 1
M e Click on Manufacturing then Post
[ Disable Macros 1
[¥]Enable CutComp ["|Enable 3D Cut Comp Process to Open the POSt Optlons
|| Force segment start for each operation WIndOW
[ |Non-Modal Decel. Overide '
Code G99
Tool Change Location
X0 in. Y 0 in. Z2 in.
OK ] [ Cancel I [ Help
I3 Milling CNC File s - e =
Lookin: 3-Aods > @ rEr
= Name ° Date modified i R
“~p & BrotherTC-31A 13/07/2010 1203 AM ¢ Click on Browse and
RecentPlaces 7 Daewoo 13/07/2010 12:03 AM h . h
! # EMCO 13/07/201012:03 AM enter t e preVIOUS pat
# Fagor 8055 13/07/201012:03 AM 1
Desktop #| G&L Bickford 5V GL 800 TAP IPM 13/07/2010 12:03 AM glven to SearCh for and
: Z KITAMURA M3_Fanuc 6M 13/07/2010 12:03 AM Se| ect your Post_ Open
= # Maho 60 13/07/2010 12:03 AM
Libraries # MG 2000 Flame Cutting Gas 13/07/2010 12:03 AM |= and O K .
; L 2% Milltronics Centurion 1 13/07/2010 12:03 AM
e 2z Milltronics Centurion 6 13/07/2010 12:03 AM
Computer | Mitsubishi 50M 13/07/201012:03 AM
P ) 2| Mori Seiki NV3000 13/07/201012:03 AM
m T Calen A2/MT NN AND AR T
Network U : . -
File name: GAL Bickford 5V GL 800 TAP IPM - L S| mu Iate EItheI‘ 3D or
Files oftype: CNC Files (".cnc) V] [ Cancel ] Centerllne Slmulatlon
Description CMNCVersion: 8101 In
GAL Bickford Numerlcenteﬂ - aga )
Model: 8%, 10%, 15Y, 15%F
Cantrol: GL 800 CNC
Axig -7 Vertical spindle
“ith sensing for G81 drilling. and G&5 for normal drilling/boring.
tap feed in IPM
< )
R|NC Code |
e From Results Click the NC Code S Fo -
tab }_' 00001(CALIPER) =
' T (TOP-21/07/2010 - 11:06:16 )
S| { FEATURECAM - HAAS VF )
»

This is what will be sent to the
machine control. It is a text file and
may be edited but the goal is not to
edit the Code but to correct the
Post so as to eliminate any editing.

({ MACHINE TIME =8:219)

N35 ( FINISH FACE FC1)

N40 GO G17 G20 G40 G94

N45 T1 M6 { FACEMILL3150 3.15 DIA. )
N50 G54 G0 X1.575 Y-1.26 55820 M3
N55 G43 H1 Z1.0 M8

N60 701

N65 G12-0.05 F131.0

N70X-5615

N75 G0 Z1.0

N80 G53 G49 70. M9

N85 M1

FeatureMILL 2.5D 2012
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There might be a slight delay to receive the NC Code
in the results window. This is because the NC is
generated once the NC Code tab is pressed.

e From the file menu click on Save NC.

e Save the code to the C:\ drive by
choosing “Save to other directory”. Check
NC Program only in the selection window
then press OK.

Save NC @
INC Output Directory
Save to current directary
C\Program FileshDelcam Feature CAM\Examples
@) Save to other directany:
ch v | Browse.

MNC Program Name

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

File Mame: CALIPERTHT

Save NC Program Using Short File MNarme

Use the setup Part Name for each NC program file

Selection

@) All Setups Current Setup

| Operations List | Tool Data
| Toals List of All Setups V| F/5 Data
| Toals List of Each Setup | Machining Configuration

 |NC Program

Create Subfolder Qwverwrite Existing Files

[ oK l | Cancel | | Help |

o If additional boxes are checked a text file will be generated for each that may be
printed and sent to the shop to facilitate setup. Check them only as needed because a
file is saved on your computer every time you save NC if you have boxes checked
even if you do not need them.

0 Now you can take the Caliper.txt NC code file from the C:\ drive and transfer it to the
machine to cut setupl for the part. The Caliper.txt NC file contains G code for setupl

only.

In the Stock Properties and the Indexing tab, if you check the box “Generate Single Program
with program stop between setups” then the NC Code will include both setups with a stop
between setups. This is so you can run Setupl then the machine will stop to flip the part then

you push the machine

Sodk Propertes L neg _ S5 Start button again to run
® stockl Dimensions | Indexing | Setupz
Q! Mo Multi-axis Positioning !
| Generate Single Program with program stop between each
setup
4th Axis Positioning
Index around the STOCK X Axis
Index around the Y Axis
Index around the STOCK Z Axis
5th Axis Positionin
Properties window,
Operation Orderin, - -
ool Demnant double click on stockl in
S*tlji?j;‘j'j;‘:‘j:i‘ml; - the part view window on
the left side of
FeatureCAM.
ok ][ cecel [ ey Help The Part is Complete.
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Snapping and Geometry

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.

User Interface

Geometry constructor commands can be accessed in three different areas of the user

interface.

e Commands can be accessed by clicking the Geometry icon in the Steps

view:

(TSt

[d File Edit View Construct Manufacturing QOptions Window Help

D@W | @. ge roin
0.0 .. |g Lne

Circle

R
DI

»
3
ta Part Vie Fillet 3
1] Steps Arc »
4' Curye 4
Dimension 4
@ Surface 4
p— Solid v
Vet  UCs.
of
ﬂ Edit Geometry 4
& New Feature... Ctri+R
ﬁ Pattern and Group 4
> & Part Library...

( Geometry Constructors kﬂ—hjw
YWhat geometry constructor do wou want to use?
Paint ®
Lire SH-=t At
Circle @ @ @ E G O
Fillet LA
AT Cee=
Dirnension HIASTTAAAD
Edit/Clip #> S
Create mare than 1

Can be accessed through the File Menu by
clicking on Construct

FeatureMILL2.5D 2012 1
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e Or may be
accessed by the

Operation List
7 (@) Automatic Qrdering
Manual Ordering

(=]
+

4
=]

|

Hoom QO

geometry toolbar
(to show the
geometry toolbar
from the File Menu
click on View then
Toolbars then

lro-drcom=a

check the Geometry checkbox and press OK)

The geometry toolbar uses flyout menus. The last item previously selected is displayed as an

icon in the tool bar.

e Click on the triangle - to reveal the flyout menu.

These flyout menus are used throughout FeatureCAM and are useful for easy access to many

program functions.

Ir
gy @
/" 2Pts
£~ Connected
= Horizontal

t Vertical
21 Pt, Angle
“ Offset

Snapping mode commands can
be accessed in two different
areas of the user interface.

e Snapping mode
commands can be
accessed through the
file menu by clicking on
options then snapping
modes

R.. Operation
Results

Feature

Setup Name Too

B} |IT9Fr @

Snap Modes

. =1

Grid points

Paints
End points

Midpoints

NEHE] e

Ewen sections

Toolpath

chaoice applies.

v | Show snap mode toolbar

OB H

Please selectthe desired snapping options for geometry creation.

G's Display snap mode dialog if more than ane

Intersections

Circle centers
Cluadrants
Ohjects

Tangentto objects

Help

-

-

-

-

-

4

2 F
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e Snapping modes may also be accessed through the snapping toolbar(to

show the snapping toolbar, from the file menu click on view then toolbars

then check the snap mode checkbox and press OK).

Snap Mode

E3]

B e D)/ HOOIOOE &

Snapping

e Open FeatureCAM by double-clicking the FeatureCAM shortcut icon on

the desktop: il

e Click on Open an existing file in the New Part Document wizard window

then press Next.

e Browse to the examples folder and click on “Snapping.fm” then press

open

The part when open should look similar to the image below:

e Make sure the snapping toolbar
is shown. To show this menu
from the File Menu click on
View then Toolbars then check
the Snap Mode checkbox.
Also make sure Standard and
Geometry are also checked
then press OK.

Customize Toolbars {&J
Toolbars | Commands | Mise
Toolbars
L2MANDA ]
v Advanced Naw..
| Curves and Surfaces Reset Selected
/| Snap Mode
v |Display Mode Delete
Geometry
 Simulation Default Toolbars
V| Steps
| Solid
+ More Simulation
Button size: (@) Small
() Large
Style: (@) Classic
(7) Shaded Grey
() Glass
0K ] [ Cancel ] [ Help
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The snapping toolbar will appear:

FeatureCAM (Milling) -

[d File Edit View Construct Manufacturing Options
J&¢d|+.®. No | @w e
o [T/ HOBIOOE | &

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

Snap to grid causes the cursor to snap to predefined increments defined under
Options and Snapping Grids

= Snap to Point snaps to a point object

I Snap to Endpoint snaps to the ends of finite lines and arcs. Endpoint also applies
to the corners of the stock and vertices of a solid

t Snap to Midpoint snaps to the middle points of finite lines and arcs.

fSnap 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 Center snaps to arc and circle centers. This setting also controls the
display of circle and arc center points.

@ snap to Quadrant snaps to the four points on a circle corresponding to 0°, 90°,
180° and 270°.

O Snap to Object snaps to a point on another object. This includes lines of surfaces
and is convenient for snapping points to locations on a surface.

U Snap to Tangent snaps the point so that the object you are creating will be tangent
to the object you snapped to.

= Snap to Toolpath will snap to toolpath lines

G?The Snap Discrimination 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.

4 FeatureMILL2.5D 2012
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Snapping Exercise

The exercise below will review each of the snapping modes on the snapping toolbar from left
to right. When complete it will provide a basic overview of each snapping modes function.

e Make sure none of the snapping buttons are depressed
e 1 { SHOO0O0E @

e Right-click on the Orange circle and
press Center Selected

)
Lo,

e Click on the connected line constructor button from the geometry toolbar

e

o gy @ [
1/ 2Pts

Connected
-+ Horizontal

b Vertical

AL Pt Angle
“v Offset

e Draw a square in the center of the circle by clicking once in the upper left,
then upper right, then lower right, then lower left then upper left.

If your hand does not move perfectly it will be
impossible to do this. We have a tool that can help ' l
snap to a Cartesian grid

e Press Undo o until the line segments ' l
disappear. This button is at the top of - -
FeatureCAM.
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e Make sure none of the snapping buttons are depressed then press the
Snap to Grid button

fHe 1 { /+O000UE @&

You should then notice a faint grid appears

e Draw a square in the center of the circle by clicking once in the upper left,
then upper right, then lower right, then lower left then upper left.

)

e

Click on the Select icon [x] at the top of FeatureCAM on the Standard
Toolbar to cancel the line drawing. Use this button at any time to exit
selection mode.

You should notice that the square created was much easier to create. This is because the
cursor snaps to a predefined grid designated under the File Menu under options then
snapping options. Snap to grid overrides all other snapping options so it is suggested to
leave this option off if you need to use any of the other snapping modes.

e Uncheck the snapping grid and check snap to point on the snapping
toolbar. Select connected line from the geometry toolbar again.

el } /+FOO0OUE|@
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e Move the mouse cursor around the screen and try to get it to snap to an
object on the screen

o

b

Notice that the only object we can get this to snap to is a point. The only object snap to point
will snap to is a point. There is a point inside the square you just created, snap to it.

e Uncheck Snap to Point and check snap to endpoint.
et /+OO0OUE @&
e Locate the teal horizontal line segment located in the upper left hand of the
screen. If you are still zoomed in, right click your mouse in the graphics

window, off the part, and select Center All. Select connected line again
from the Geometry toolbar.

e Move the mouse cursor from the left to the right over the line.

e -

Observe that only the line segment endpoints are snapped to. Snap to Endpoint snaps to the
ends of finite lines and arcs. Endpoint also applies to the corners of the stock and vertices of a
solid.

e Uncheck Snap to Endpoint and check Snap to Midpoint. Again position
the mouse cursor over the teal horizontal line segment. Hover the mouse
cursor over the center of the line segment.

=t
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The cursor should snap to the center of the line segment.

e Locate the black arc below the teal horizontal line segment

’{f,_,-:—'—"‘—‘—\-.\\_\_\

e Snap to the center of the line segment

Snap to Midpoint snaps to the middle points of finite lines and arcs.

e Click on options then snapping grids then change Section to 8.

Snapping Grids [&J
Grid Displ
% Origin 0 in. Ry
Alwanss show H H
¥ Grigin 0 in e Uncheck snap to midpoint
Always unshow
X Spacing 025 in . then check snap to
@) Automatic
¥ Spacing 0.25 in. Segment
*Length 5 in.
Y Length 4 in.
sevon [ ] Carcel
| Grid resizes to match block in standard H
! slp
views

He 1 |[A+OO0CUE |

e Hover the mouse cursor over the teal line segment and move mouse
cursor slowly from left to right.

st

Notice how the line segment snaps to 8 different sections.

e Uncheck snap to segment then check snap to intersection

e 1 | SAAOOOUE @&
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e Locate the violet horizontal and vertical line segments towards the lower
right hand part of the stock hover the mouse cursor over the intersection.

Notice it snaps to the intersection of the lines. This snap mode works for the intersections of
arcs, lines and circles.

e Uncheck the snap to intersection button and make sure no snap modes
are enabled. Observe the center of the large circle on the left hand side of
the part. Then toggle the snap to center button then re-examine the
center of the large circle.

wel1t /+OOOCVE|

What you should notice is that a cross-hair appears at the center of the circle. This is the snap
point for the center of the circle

O

e Hover the mouse cursor over the cross-hair and notice the cursor snaps to
that location

Snap to center snaps to arc and circle centers. This setting also controls the display of circle
and arc center points.

e Uncheck snap to center then check snap to quadrant

e 1 | /HO@OUE|®
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e Locate the large circle and move the mouse cursor around the perimeter of
the circle.

L

7 — X

The circle will snap in four places. Snap to quadrant snaps to the four points on a circle
corresponding to 0°, 90°, 180° and 270°.

e Uncheck snap to quadrant and check snap to object
#Hel1f /+OO0QUE|

e Hover the mouse over all objects in the viewing window.

What you will see is that the cursor snaps to all objects in viewing window. This snapping
mode is very useful to snap to any type of object including solids and surfaces.
e Uncheck snap to object and then check snap to tangent

He 1 | /+OO0O0]c

e Click on the line from 2 points constructor.
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Operation List
i1 (@) Automatic Ordering
() Manual Ordering

7 &

I
o o g & @ 51

R.

lyo=-mrcomz

Operation
spotdrill
spotdrill

drill

drill

rough pass 1
rough pass 2
finish

rough pass 1

T

L

r—1 X

Lo

i

Feature

2 Pts

holel | Connected
hole2 .
hole1 |~ Horizontal

hole2 | } vertical
rect_po

rect_po £ Pt Angle
reclpo| 4, Offset

rect_po

Click once on the large orange circle.

Click next on the small yellow circle on the left.

— 0

P

1 x

near the top of the yellow circle on the right.

L

—~ 0|

L

7

Click again near the top of the small yellow circle on the left, then click

FeatureMILL2.5D 2012
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Observe that Snap to Tangent snaps the point so that the object you are creating will be
tangent to the object you snapped to.

e Uncheck Snap to Tangent then check Snap to Toolpath

He 1 | SHOO0OUVE®

e Click on the toolpaths icon from the steps menu

QJ The simulation toolbar should appear
Simulation @
=|LL,r-@rﬁ[|1-r-iHr§,"ff5|_ L

e Click on the play icon from the simulation toolbar

Simulation @
=|L-,[":g‘ o -Elmﬂrﬁ,"fffL f

e Right-click in the viewing window and click isometric

T

>

Notice the green line representing the toolpath for the drilled hole feature.

e Selectaline from 2 points again from the Geometry toolbar and hover
the mouse over the toolpath

12 FeatureMILL2.5D 2012
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)

¢/

Observe how the cursor snaps to the toolpath at any point along that toolpath

Line Constructors

We will now give a summary of what each items function on the line constructor flyout
toolbar followed by an exercise.

.
o g oy <
/. 2Pts

$~ Connected
- Horizontal

e Click on the line constructor flyout menu from the
geometry toolbar

<" 2 Pts: Line created with two endpoints.

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

|' Vertical
_Htorlzontal: Infinite horizontal line created through a A Pt Angle
int.
PO “v Offset

t Vertical: Infinite vertical line created through a point.
< pt. Angle: Infinite line created through a point at an angle specified in degrees.

A Offset: Line, circle or arc created offset from another. New lines have the same
length as original

Line Constructor Exercise

FeatureMILL2.5D 2012 13
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ﬁwx

e Open Lines_example.fm
e From the snapping toolbar click on Snap to Circle/center.

e 4 S +O0 0T LR —

e From the line constructor flyout menu select Line from

Two Points. PO vas

2 Pis
£~ Connected
= Horizontal
} Vertical
AL Pt, Angle

4, Offset
A B

e Use a 2 point Line to create a line from
Ato B. To do this click once on the ®\@

circle center at A then click again at

point B.

A

(o— o .

e Use a 2 point Line to create a line from A to D.
=

¥ man e B
s 1/ 2Pts

o Connected

. . - Horizontal
e From the line constructor flyout menu click on } Vertical
connected. A Pt Angle
4 Offset

e Now use a connected line to create a line from B to E to D. Click once on
B then click once on E then once on D.

14 FeatureMILL2.5D 2012
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-

Use the horizontal line to place a line through C. Click on the horizontal
line constructor from the flyout menu

AT
S 2Pts
£~ Connected

Harizontal

{ Vertical
£ Pt Angle
4 Offset

Click once at point C to create a / /E\ \
horizontal line J +

5

Use the vertical line tool to place a line through C. Click on the
vertical line constructor from the flyout menu & oo =1
/ 2Pts
" . £ Connected

- Horizontal

Iz £ Pt Angle

NI . ) “ Offset
Click once at point C to create a

vertical line

e

z - x

Use the Pt, Angle line to make a 45 deg line through C. Click on the pt,
angle line constructor from the flyout menu

e
gy @ e
1./ 2Pts
£~ Connected
== Horizontal
} Vertical

“v Offset
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Click below the Assistance Bar and specify the line angle as 45.

Step 1: Enter angle, pick point “_ Assistance Bar

A 20,0000 || 0.0000 | 00000
() Horizontal () Wertical (%) From Horiz - € From Wert () From Line: [<nomes

Then click at point C

i

7 1 x

e Use the Pt, Angle line to make a 135 deg line through C. Click below the
Assistance Bar and specify the line angle as 135
Step 1: Enter angle, pick point
& 135 g |0.0000 || 0.0000 | 0.0000
() Horizontal (O Wertical (8 From Horiz (O From¥ert () From Line: [cnones
Then click at point C.

e
AT
1/ 2Pts
{ £~ Connected
z " x —- Horizontal
} Vertical
e Use the offset command to offset line A-C-E 0.5 inches £ Pt Angle
on each side. Click on the Offset Constructor from the Offset
flyout menu
" ; Click once on the Infinite Line through A-C-E
T
o
+
{ ! +
i
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Then click once on either side of the line

Repeat for the other side of the line

Use the offset to offset line B-C-D 0.5 p
inches on each side. Do the same as the
previous step but now offset the infinite line
B-C-D on both sides

Circle Constructors

Below is a summary of what each item’s function is on the circle constructor flyout menu
followed by an exercise.

e Click on the Circle Constructor Flyout Menu from the geometry toolbar

— A
WO RQO -
Jhura Sotun |

:(3 Center, Radius
@ Center, Edge
8 Diameter

E’E Tangent Two
EG 2 Pts, Radius
{Q 3Pts

© Center, Radius: Creates a circle by clicking on the center and specifying the radius
or dragging the mouse to a radius

© Center, Edge: Creates a circle by clicking once on the center then again on the
edge

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

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

FeatureMILL2.5D 2012 17
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(52 Pts, Radius: Creates a circle by specifying two points and a radius
© 3 pis: Creates a circle from three points

Circle Constructor Exercise

leerier, gdge

ih:;enter, rad center, rad
rd 4

e Open circles_example.fm
e From the snapping toolbar enable snap to point, snap to endpoint, snap
to centerpoint then snap to intersection

g E
::::m'/@ CASICE N (= Center, Radius
(*) Center, Edge
' i () Diameter
e From the circle constructor flyout menu click on 3 Pts 3 Tangent Two
{3 2 Pts, Radius
¢ In the upper left hand corner locate the 3 points and
click once on each point B
|7
(*) Center, Edge
&) Diameter
e From the circle constructor flyout menu click on 3 Tangent Two
Center, Radius (3 2 Pts, Radius
) 3Pts

Below the assistance bar there is a field for the circle

radius. Enter 0.625". ‘

Step 1: Enter radius, pick center

Y 00000 | 0.0000 | 0.0000 |

Center
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Then click on the corner of the Geometry in the lower left

e From the circle constructor flyout menu click on B
Tangent Two (2 Center, Radius
(*) Center, Edge
() Diameter

Tangent Two

O F Click once on the line segment in (3 2 Pts, Radius
1 |,_

the upper left area as shown below ) 3Pt

O

Then Click again on the line segment perpendicular to it

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

e From the circle contructor flyout menu click on Diameter
Diameter ©2 Tangent Two
{3 2 Pts, Radius
3 3Pts

u part Click once on the left vertical line
segment

\/[ In the square located on the center of the
/

Then Click again on the right vertical line segment |

N/

B

(*) Center, Edge

W
A

e From the circle constructor flyout menu click on ) Diameter
Center, Radius 13 Tangent Two
{3 2 Pts, Radius
() 3pts
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e In the assistance bar below the display window enter a Radius of 0.5”

Step 1: Enter radiuz, pick center

e

Center |D'DDDD ”D-DDDD " 0.0000 |

Click once where the perpendicular and vertical lines
meet close to the right hand corner:

[1
(= Center, Radius
e From the circle constructor flyout menu click on @ Diameter
Center, Edge «2 Tangent Two
{3 2 Pts, Radius
3pts

Snap to the rectangular corner located toward the
// upper right hand of the part and Click once

T

Then Click again at the end of the vertical line
segment to the right

[
e From the circle constructor menu click on 2 Pts, (3 Center, Radius

Radius (*) Center, Edge
) Diameter

©2 Tangent Two

2 Pts, Radius

3 3Pts

20 FeatureMILL2.5D 2012
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e Enter a Radius value below the assistance bar as 0.625".

Step 1: Enter radius. pick first point

x*;’z 0.0000 | ooono || 0.o000 x*;z 0.0000 | 0.o00o0 || 0.o00o

Snap to the corner of the geg&netry segments shown below and click

T

Then click again snapping to the opposite corner shown below
NAL

When finished the project should look like the image below

)

7N
N N
TN
\__/

%
R
AN

M
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Fillet Constructors

Below is a summary of each item’s function is on the fillet constructor flyout menu followed
by an exercise.

Open fillet_example.fm
Click on the fillet constructor flyout menu from the geometry toolbar.

- Corner fillet creates a fillet in a corner originally .
defined by an intersection of lines or arcs. &%
G.

. Two point fillet creates a fillet in a corner originally __ ~ [
defined by an intersection of lines or arcs. Rl

k. 2 PtFillet
. Three points defines a fillet by selecting three L3 PuFillet

™ Chamfer

points, similar to the three point circle..

I Chamfer creates a chamfer in a corner originally defined by an
intersection of lines or arcs.

Fillet and Chamfer Constructor Exercise

B

C

.20 Chamfer .438 Fillet

.375 Fillet

.875 Fillet

3 Point Fillet

H

From the part view Right-click on stock then Left-click on Hide Stock.

22
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T Part View | E

D ~FM1 B

ofmm all2

i Setupl [ Properties... Alt+Enter
@ Stock Models

. Curves £ Show Stock

,.929 Surfaces 7 Hide Stock

- Solids ¥ Center Stock

From the Fillet Constructor flyout menu select Corner Fillet

[

t., 2 PtFillet
£ 3 PtFillet
N Chamfer

Below the assistance bar enter 0.438” for the Radius.

Step 1: Enter radius, pick corner

: N

Move the mouse close to C then Left-click.

C
= C
+ TR
* &_ Corner Fillet
2 PtFillet
From the Fillet Constructor flyout menu select 2pt & 3 ptFillet
fillet. N Chamfer

Below the assistance bar enter 0.375” for the radius value.

Step Z: Pick zecond tangent point

; N

Create a 2 Pt Fillet between A and D shown below by clicking once on the
vertical line segment | - A then once on the horizontal line segment passing
through A — D.
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8 c B
\\
0 E
A
& .‘i +
F :g o . H DO /

e Below the assistance bar enter a value of 0.875".

Step 1: Enter radius. pick first tangent point

F |07 Laper 1

e Click once on the line segment between A — G and once on the line

segment A — E.
A E

B [+
4
E
w

e From the fillet fly out menu Click on 3 Pt Fillet T‘
b Corner Fillet
%, 2 PtFillet
"™ Chamfer
e Click once on the line segment D-F
}‘_1 +
e @ " then again on the line segment F-G
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D; E

e then once more on the line segment E-H

D!.—/ 4 E

F{z‘—l/"_ x ‘ H :I- |

s\ Corner Fillet

e From the Fillet Flyout Menu click on the Chamfer K. 2 PtFillet
command . 3 PtFillet
From the assistance bar enter the width and height of
0.20” ‘

Step 1: Enter width and height, pick comer

aF

width: | 0.2000 Height: |0.20 N Layer 1
e Move the mouse near the line . . .
intersection at point B and click
B ! B !
+
D f+— 4 E

+ +

D| -’/1— D -‘/+
F@X o] H

When this exercise is finished you should see
results similar to that shown on the right.

Arc Constructors

Below is a summary of what each items function is on the arc constructor flyout menu
followed by an exercise.
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e Click on the arc constructor flyout menu from the geometry toolbar

R
E [
s /y.[
U
I_@,
T~ -
s|en
™ 3Pts
(> 2 Pts, Radius

(** Center, Beg, End
2 Center, Rad, Beg, End

< Arc from three points constructs an arc through a start point, edge
point, and a finish point.

& Arc from two points, radius constructs an arc through two points with a
specific radius.

G" Arc from center, beginning, end constructs an arc from a center point
and given beginning and end points.

“Z This selection constructs an arc with a specific center and radius with
the starting and ending points determined by angles.

Arc Constructor Exercise

—

e
By [J[ . ]f-

( + !.

A

-d_‘_,_'-'-

P

/

|

N
~—

4

M

e Open arcs_example.fm

e From the snapping toolbar click on snap to point and snap to endpoint
as the only snapping modes checked

Hle[1]t /+FOOQO0OUE &

e Click on the arc from three points constructor from the arc constructor
flyout menu
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S|S0
(3 2 Pts, Radius
(** Center, Beg, End
=& Center, Rad, Beg, End

In the upper left hand quadrant of the stock click once on A, B then C.

o,
B
) s|en
T 3Pis
Click on 2 Pts, Radius from the arc @™ Center, Beg, End
constructor flyout menu 2 Center, Rad, Beg, End

Below the assistance toolbar enter a radius of 1.25”

Step 1: Enter radius. pick first point

R [1.2500 | *Y% [0.0000 00000 (0000 *fZ [noooo o000 00000 | [Create ] Layer

Click once at point G then again at point H

L

|8 —

Below the assistance toolbar enter a radius of 2”

Step 1: Enter radiuz, pick first point

Rd | *1% |noooo|oooo0 (o000 | fF (ooooo o000 00000 | [“Cieate | Layert

Click once at point J then again at Point |

FeatureMILL2.5D 2012
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AH ;

r\._
z 1 X

Notice that depending on which point is picked first determines the direction of the arc.

e Click on the arc from Center, Beg, End from the arc constructor flyout
menu

s|@R
C*3Pts
(3 2 Pts, Radius

Center, Beg, End

=& Center, Rad, Beg, End

e Click once at point E, then at point F and then at point D.

e Click onthe arc from Center, Rad, Beg, End from the arc constructor
flyout menu
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s|@hn
™ 3Pts
(> 2 Pts, Radius
(** Center, Beg, End

Center, Rad, Beg, End

e Below the Assistance toolbar enter 2” for the Radius

Step 1: Enter radius, pick center

R 2572 | onon || 0.o000 |o.0000 | Layer 1
Begin Angle End Angle [ ] Relative

Click once at point N next at point K and finally at point M

K

M

ot

When the project is complete it ! K
should look similar to the image on 5
the right.

=

Dimensioning

Below is a summary of what each item’s function is on the Dimensioning flyout menu
followed by an exercise.

FeatureMILL2.5D 2012
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[

e Click on the dimensioning flyout menu from
the geometry toolbar

k=l Horizontal Distance
T Vertical Distance
“,, Linear Distance
«" Radius

7 Diameter

N Angle

A Text Label

I Horizontal creates dimension information AA Annotation
based on the horizontal axis of the part. @ Curvature

I Vertical creates dimension information based Pl Interrogation..
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.

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

A Text label creates a text label entered in the dialogue bar

“A 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.

“ 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.
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Dimensioning Constructor Exercise

Walch SF closely!

/—-Suﬂace Finish =12

—7.500 — /
/

]
2.250

e Open dimension_ex.fm

e Click on options then on viewing. In the Dimension text size enter 1
then press OK.

( Viewing Options ﬁw

General Viewing Options | Dynamic Viewing Options

Curve fineness 2
Shaded Wireframe
Surface fineness 35 20

Show surface boundaries only
View animation

Selection radius 5 pixels

English Metric

Dimension text size |:| in. 5 mm

[ 0K ] I Cancel ] [ Apply ] I Help ]

¢ On the snapping toolbar check snap to center and snap to object only.

e 1 | /+OQOQUE |
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e From the Dimensioning flyout menu on the geometry toolbar select

Horizontal Distance
— =1
T Vertical Distance
4, Linear Distance
+" Radius

e Click once on the vertical line segment, close to A, then click again on the
vertical line segment at B then click once again above the horizontal line
segment between A and B

F=— 7.500 —D-‘
A B

C— Db € F
e From the dimensionlir_\g flyout menu click on Vertical distance
b
— [t

k=l Horizontal Distance

Vertical Distance

“,, Linear Distance

" Radius

o Diameter

e Click once on the horizontal line segment between A and B, click once
on the horizontal line segment E — F then click again to the right of the
vertical line segment B-F

=—— 7.500 —
A .

2.250

CDEFEE

e From the Dimensioning Flyout menu Click on linear distance

-

~ BB

f—| Horizontal Distance
T Vertical Distance
" Radius

o Diameter
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e Click once at the circle center of circle G, click again at the arc center
between D and E, then click again between the two previous points

c D E _F

4.931

e From the dimensioning flyout menu click Radius
~|ER

f—| Horizontal Distance

T Vertical Distance

“,, Linear Distance

| Radis

o Diameter

/My Angle

e Click once on the Arc at D — E then Click again slightly above the arc

A \ B
C
e From the dimensioning menu click on Diameter
-
~lEn

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

" Radius

/My Angle

A Text Label

7A Annotation

@ Curvature

" Interrogation...
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e Click once on the circle located at G then click again to the left of circle G

D 2:500

e From the Dimension flyout menu select Angle.

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

" Radius

< Diameter

A Text Label

A Annoctation

@ Curvature

“Interrogation...

e Click once on line segment F-G then click once on line segment C-G then
Click again somewhere between the two

B
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e From the dimensioning flyout menu click on Text Label.

‘l

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

" Radius

< Diameter

S Angle

Text Label

A Annotation

@ Curvature

“Interrogation...

e Below the assistance bar enter the text “Watch SF closely!”

Step 1: Pick label location

Label |test | Layer 1
hDX DY Options

e Click once above the stock outline

watch 5F closely!

7.500
A B
R9.2

e From the dimensioning flyout menu select Annotation
~ | &L

f—| Horizontal Distance

T Vertical Distance

“,, Linear Distance

" Radius

o Diameter

A Angle

A Text Label

o I L
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e Click once at point B then click again towards the upper right hand corner
of the stock outline

e Click again towards the upper right hand of the stock

wafch SF closely!

Surface Finish{= 12
+

AF*\?.SOO

R%.250 |

e Below the assistance bar enter the text “Surface Finish = 12" then press
the Create button.

Step 1: Pick label location

Lahel |text | Layer 1
Dxov

When the project is finished you should have results similar to those shown below.

watch SF closely!

Surfage Finish = 12

7,500 —
A \
A
Do e ~F
=\ 4931
46.265
D 2.500
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Clippin

Below is a summary of what each item’s function is on the clipping flyout menu followed by
an exercise.

e Click on the clipping flyout menu from the geometry toolbar

lacrirceomm
P RANO RN |
4

b= .
2 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.

Z* 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:

7 Infinite: changes the length of a line or an arc.

Clipping Exercise
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The purpose of this exercise is to become familiar with the clipping, trim/extend and infinite
geometry modification functions. These functions will be shown once then try to make the
file clipping example look similar to the image above

e Open clipping_example.fm
e From the snapping toolbar check snap to grid and snap to point only.

He(t y+OOO0OUE @™

e From the geometry toolbar Click on Clip.

24

#* Trim/Extend
/ Infinite

e Locate the horizontal line segment at A then click on it once

B B
A'*1 [ A )
e Locate the vertical line segment at B then click once
B B

¥

—

A | — A | —
e From the geometry toolbar click on Trim/Extend
FI
#< Clip

/ Infinite

e Locate the Horizontal line segment to the left of C and Click once
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Cc |

1

Then Click again toward the vertical line and point across from C.

"G_H; C

e Locate the horizontal line segment at D and Click once.

B

Then Click again between and the vertical line

Per g

e From the snapping toolbar Click on Infinite.
ZN
2 Clip
> Trim/Extend

e Locate the Point near the vertical line segment at point E and Click once

|
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e Locate the horizontal line segment at point F and Click once

When finished, you should have results similar to the image below:

B

4P

v
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Curve Creation

Introduction

This module will provide an 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 and import curves from other objects.

What is a Curve?

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. You can create curves from lines and
arcs, from other curves, from points, from CAM dimensions, from Windows fonts, or from
surfaces.

Chaining

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 or 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.
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User Interface curve 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 —

Closed Curve
[} Pick Pieces
Unpick Pieces

May be accessed from the File menu by clicking on Construct -> Curve -> Chaining

g) - [FMl]

| Manufacturing Options  Window Help

!'E_Emt ¥ [aosBeoans .
1 ine
1 Circle >+$GU:§:|&[ .@%|ﬁ
| FEillet »
‘_ b
I <. v
leensmn * From Curve L
Surface + Other Methods L
Soljd L4 From Surface ¢
B, UCS... m Closed Curve
Restart Esc (7= To Geometry DEick Pieces
anick Pieces
Edit Geometry » ‘ ‘ Clear Pieces

Or may be accessed by clicking on Curves from the Steps Toolbox
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Curve Wizard

Curve constructor commands can be accessed in four different areas of the user interface:

Curve constructor commands are available through the Steps menu:

' N
Curve Creation M

Which method do you wantto use?

Chain pieces of geometry into a closed boundary
using a single mouse click.

f_,] Chain pieces of geometry into an open boundary
using a mouse click at each end.

Create curves using the curve wizard.

! Chain projections of verical surfaces into curves

using mouse clicks.
Cancel
Help

They may also

be accessed _

throth the File [dFile Edit View |g{:-nstruct Manufacturing Options Window Help

E?ii?(‘fnzyon @b [ @@ Paint k. Rz u [@o
Constructand  [He[f]f ~ - '™ "lo.a.e. 4.
Curve: Circle "
Fillet 4
Arc »
Curve ~ Curve Wizard...
Dimension » From Curve L4
Surface » Other Methods ~ #
Solid » From Surface L4
i UCS... Chaining J
" 4 Surfaces Restart ESC [ To Geometry
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May be accessed through the curve toolbar (to show the curve toolbar, from the file menu
click on View then Toolbars then check the Curves and Surfaces checkbox and press OK)

IR

Or may be accessed at the bottom of the Geometry toolbar(not all functions available here)

lé Operation List »
s/ ! (@) Automatic Ordering 7.
U -._:_.-Manual Ordering A ﬁu L] G O @]
I_I'_ R.. Operation Feature Setup Name Too
S o rough pass 1 bossl Setupl enc
= rough2 - z level srf_mill1 Setupl *en P
= roughT - x parallel srf_mill1 Setup enc j _
finish1 - z level srf_mill1 Setupl *en
finish2 - y parallel srf_mill1 Setup *Co 4£ |
Results |ﬁD
[} Closed Curve '
[} Pick Pieces
Unpick Pieces

Chaining Open and Closed Curves

Ef? =) (=
A | [ dBm
e I
+ E +/ \+ E +

™7

G)
fa [
—
=
]
=

L
\ J
G H

e Open FeatureCAM by double-clicking the FeatureCAM shortcut icon on

iy

the desktop: il

Il
Il
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e Click on Open an existing file in the New Part Document wizard window
then press Next.
e Select Curve_Chaining.fm then press the Open button.

When the file is open it should look similar to the image below:

A

. 5 Y
ﬂE_ﬁ-
Hffy':lk{
1 Nl £ |ﬂ
= |

,1
—
—

al
| Ml
=

N RS /
G H
B[
[z Closed Curve
 From the Geometry toolbar select the Chain t P":k_p'e':fﬁ
Menu flyout then click on Closed Curve Unpick Pieces

e Click once on the circle at “A” then press the Create button below the

graphics window.
E | —

R i

| | Clear Pieces | | Cregate Layer 1

A
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e Do the same for the circles located at B, C and D.

e From the Part View menu click on the + next to the word Curves. Four
curves should be listed. These four curves are the curves that were created in
the previous step.

e Click on the cross shape centered on “A” then press the Create button
below the graphics window

T A

£ +

| Clear Pieces | | Create% Layer 1

e Do the same for the cross shapes located at B, C and D

e Click on the large square with a corner radius centered around “A” then
press the Create button below the graphics window

L'*E?rélu——.\

E + -
in H
+/ vt

e ./

Jlear Pieces | | Create H?La_l,leﬂ
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e Do the same for the large squares located at B, C and D.

=L

e From the Geometry toolbar select the Chain Menu Ed Closed Curve

flyout then click on Pick Pieces [ Pick Pieces
Unpick Pieces

e Click once on the horizontal line segment located at “E”

AR . L N
Ei/r+ j—aﬁ* *\ (+ tb_nf’ +\1
A | | IE |
J I\%+ +_) k+ +j
;- ™S ™

Then click once on the vertical line segment at “I”

oL N
27

L J

[[%
T
[+
(@
=)

5
i,
;;L

J

Then click once at the vertical line segment located next to “J”
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Curve Creation

E-

J

@

&

"

Il'\-\-h+

i

[ij=8

il

L

i

nill

Then click on the vertical line segment located at “K”

J.

F

d -—_

-—

—+

F—

&

kﬁu

-

©)

~,

+

DAG

-

+

—

Then click on the horizontal line segment located next to “F” then press
the Create button below the graphics window.

IE=IENNR=1F
Gl
===
. J y,
:ct new anchor
| | Clear Fieces | | Create E# Layer 1

tK

e Following steps similar to those shown above create a zigzag curve
between “G” and “H".
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In this exercise curves have been made from Geometry. These curves can be useful for
creating features, surfaces and solids.

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 followed by an exercise.

e From the file menu click on Construct then on Curve. Let’s review these.

Manufacturing Options  Window Help
# Point . &@gé\@
Line r
Circle L4 ﬂ@ 3%‘
3

Fillet
Arc »
BT & cove .
Dimension r From Curve r
Surface L4 Other Methods L4
Solid L4 From Surface L4
b, UCS... Chaining r
Edit Geormnetry L4
aﬂe‘-\r Feature... Ctrl+R

There are four Different methods for creating curves: From Curve, Other methods, From
Surface and Chaining:

Curve from Curve

e From the file menu click on Construct then Curve then From Curve
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Manufacturing  Options  Window  Help
| ® Point A xS xBEo@ s d

Line k
Circle » HIO)O [C]T) & | RE
Fillet *
. Arc 3
T > c.~ v |
Dimension L m -~ Join
Surface L Other Methods k| " Curve Start/Reverse
Solid k From Surface k| (%) Offset
{t, UCS... Chaining b| .= Projectto UCS
A Extract Font Curve
jimunthiﬁeduce(:uwe
Edit Geometry » { "2 Unwrap

The curve from curve menu has functions that create new curves based on existing curves.

v 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.

g Project to UCS projects flat curve or 3D curve to current UCS

A Extract Font Curve extracts curve segment from a font curve

v Smooth/Reduce Curve reduces the amount of data in a curve and

smoothes out any bumps within a user specified tolerance.

2 Unwrap unwraps a curve that has been wrapped around a cylinder
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Curve from Curve Exercise #1
B
w

e From the file menu select File then Open

R
-

e Select the file named Te= Part View
Curve_From_Curvel.fm then press Open W
M 1] ” M ----- @ S‘tl:lcm-
e Click the “+” in the part view next to [P Setupl
curves 7 Curves
You will see that in this file there are four curves. """ poerd
b Cri2
----- ooned
. P S oened
Join Curves [=E3]
Curve
Curve name:
e From the file menu click on o
cnvl -
Construct then Curve, From
Curve and Join. Objects Rev. +
pd
A dialogue window for Join curve ﬂ 7] Connect start and end
appears. ll [¥] Show Preview |
il Tolerance:
=l oo
[ ok [ canced |[ ey |[ Hep |
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e Click on the selection arrow (black arrow with the red wavy line) icon ﬂ
Click once on the curve next to A, click again on the curve next to B and
click again on the curve next to C then press OK/Finish.

Join Curves @
Curvename:  curve22 Observe the list of curves
c:unr:: in the Part View. A new
B curve has been added
Objects Rev. from joining the curves.
i x| ] g
crv2 E [] Connect start and end
o ll [¥] Show Preview
il Tolerance: B
ﬂ 0.005
| <Back | Fnsh | | cCaneel | [ Hep
- c
‘ N
H e From the file menu

click on Construct then Curve, From Curve and select Curve
Start/Reverse.

E Curve Start/Reverse ﬁ
Curve
Curve name: curve23 -..;.-Createnewcurve
.Q i
s 14
@ Reverse
() Setstart point
A E 34828 ||1.0455 ||0.0000
0K l l Cancel l l Apply l l Help l
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By default the first curve should be highlighted. Notice there is an arrow at the end of the
curve that shows the direction of this curve.

T | |

( Curve Start/Reverse &Jw
e From the pull down
menu select crv2. curve
CrV2 ShOUId hlgh“ght Curve name: curve23 -.;.-Create New curve
H 1@ Modify existing curve
then press preview cve R
(@ Reverse \
(T) Set start point /
E 34828 ||1.0455 ||0.0000
l OK l l Cancel l l Apply ] ’ Help

The blue arrow shows the new reversed direction of the curve.
e Press OK/Finish.

Reversing of curves is useful for cutting simple grooves for milling. Simple groove toolpaths
plunge at the start of the curve and end at the end of the curve.

e From the file menu click on Construct then Curve then From Curve and
select Curve Start/Reverse. From the pull-down menu select crv4 then
activate the radio button Set start point.
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Curve Start/Reverse @ r
B
Curve name: curve23 Create new curve
(@ Modify existing curve
Curve: Elu
Reverse \‘.’
@) Set start point
Start point:
E 2726 13873 00577
[ Preview |
| <Back || Fmsh | | Cancel | | Hep |

This will highlight the red egg-shape centered around point D. Notice that the direction of
the curve is clockwise and the start point is on the left hand side of the egg. If we were to

apply this curve to a simple groove feature the tool would plunge on the left hand side and
continue clockwise around the profile.

e Click the Pick new start point icon E then click on the right hand side
of the egg then click the Preview button.
B Curve Start/Reverse [==3a]

N
Curve name: curveZ3 Create new curve |
@ Modify existing curve
Curve: E crvd =
Reverse \*f
@) Set start point
Start point:
M 3.3290 038541 0.0000
| <Back || Fnsh | | Cancel | [ Hep |

A profile of the new curve direction and start point preview is shown.

e Press OK/Finish.
¢ Inthe Part View locate and click on the curve that was joined from the 3
separate curves at the beginning of the exercise.
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= Parview
[ Curve_ Frem_Curvel fn
----- @ stockl
Vil Setupl
=- ,r‘-" Curves

A XOomroo-

----- (7 SD'IdE //((—__\-‘\

e From the file menu click on Construct then Curve then From Curve then
Offset.
e Enter an Offset value of 0.5, select Left then click Preview and Apply.

Offzet Curve @
Curve
B Curve name: curve2d
N
Cffset 0.5000
A ¢ @ Left
i Right
[T Eliminate seff intersections 0.005
f
ok || cencel |[ Appy || Hep |
= o
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e Using the same curve select an Offset of 0.5, select Right then Preview.

Offset Curve (3]

Curve

B Curve name: curve24
Curve: E
Offset 0.5000
A ¢ e
@ Right

[| Eliminate seff intersections

ok (e ) oy ) [

f -

w

Observe the area circled in red. This is a self-intersection that could be bad for cutting as an
offset profile.

e Click on the checkbox that is labeled Eliminate self-intersections then
press Preview.

Offset Curve =

Curve

B Curve name: curve24
e R
Offset 0.5000
A ¢ ) Left
i@ Right

Bliminate sef intersections ~ Tolerance:  0.005

[0k ][ Conon ] [fooy ][ Feb

¢

Notice that there is no longer a self intersection.

e Press OK
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Curve from Curve Exercise #2

From the file menu select File then Open
Select the file named Curve_From_Curve2.fm then press Open
Right-click in the viewing window and press rotate.

Rotate
e Rotate the part to observe the curve. ‘

Notice that the curve is 3 dimensional. Most features from curves do not allow you to use a
3D curve for a feature. The only feature that will accept a curve that is not in the plane of the
current setup UCS is a simple groove.

e From the file menu click on Construct then Curve, select From Curve
then select Project to UCS and then press OK.

A curve is created by projecting the existing curve profile in Z to the current UCS. This
curve can now be used to create 2.5D features from a curve such as pockets and bosses.

e Click on the curve that was just created then from the file menu click on
Construct then Curve then From Curve then select Smooth/Reduce Curve
then press Preview.
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Smooth/Reduce Curve 23]

Curve

- =l
Curve name: curve 27 @) Create new curve

) Modify exdsting curve

(7) Smooth spline approximation

@ Arc/line approximation

Chain arcs/lines
Tolerance: 0.0025
Data reduction % 4743

] Show preview suface

ok ) (Gt ] (o) (o]

The Smooth/Reduce dialogue appears. When the preview button is pressed the Data
reduction% field is populated. In this example the data reduction is about 50%. The new
curve contains 50% less data but also has the ability to deviate from the original curve within
tolerance.

e Press OK and the new curve is created

Curve from Curve Exercise #3

e From the file menu select File then Open.
e Select the file named Curve_From_Curve3.fm then press Open.
e From the file menu click on View->Show->Show STOCK Axis.

The part that has been opened is a 4" axis part to be indexed about the stock x axis.

FeatureMILL2.5D 2012 19



FeatureMILL2.5D Curve Creation

e Right-click in the graphics window and press Rotate.
Rutate
4B Irackl ‘

¢ Rotate the part by moving the mouse to observe the curve

Notice that the curve is 3 dimensional as in the previous example. The only feature that
would be able to use this curve would be a simple groove. So the curve needs to be
unwrapped so it lies in a plane aligned with the current UCS.

e Click on the curve so that it is highlighted then click on Construct >Curve-
>From curve-> then select Unwrap.
e Inthe Unwrap Curve dialog press the Preview button.

Unwrap Curve (5]
Curve name: curveZ7
e —
Pois: @X Oy ©Z
Tolerance: 0.0010 in.
Radial offset: 0.0000 in.

Project to UCS plane {required for 20 feature)

Reduce/Smooth

ok J[ Concel || ey J[ Heb |

Notice that when the preview button is pressed the curve is unwrapped around the stock axis.

e Press OK

Now the curve can be used to create a 2.5D feature since it is aligned with the current UCS.
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Curve from Surface

e From the file menu click on Construct->Curve->From Surface
Manufacturing Options  Window  Help

!‘E_Qi”t ’.,@. S [Foe@dey dER
ine
Circle L4 {:}é m[
Eillet L
] Arc 2
Dimension 4 From Curve 4
Surface 4 QOther Methods 4
Solid v < Boundary
b UCS... Chaining ' B8 Trimmed Edge
% Intersection
([ Isoline
Edit Geometry 4 #51 Project onto Surface
ﬁﬂew Feature... Ctrl+R il Surface Edges
Pattern and Group » A3 Surface Projection
ﬂ Part Library... [l Revolved Surface Boundary
&

The Curve From Surface menu has functions that create new curves from
surfaces.

<

vw ¥ 2 % H

"

X

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 isolines

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
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Curve From Surface Example #1

e From the file menu select File then Open

e Select the file named Curve_From_Surfacel.fm then press Open
e From the file menu click on:

Construct->Curve->From Surface->Boundary

Surface Boundary [=E3]
Curve

Curve name:
1

-

N

ok J[ Cancel J[ ooty J[ Heb |

e Select Srfl from the pulldown menu select First Row then press Apply.

In the Part View window under Curves a new curve appears. This curve is created from the
first row of srfl boundary

e Press OK
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e From the file menu click on:

Construct->Curve->From Surface->Trimmed Edge.

Trimmed Edge E
Curve

Curve name: curvedd

P | r—

oo (h] s ~
Join adjacent loops 4@

Data reduction/smocthing
Tolerance: 0.0025 Diata reduction %: -52.52

[ ok [ Cacel |[ ey |[ Hep |

The trimmed edge dialog appears that gives the ability to extract trimming curves used to
trim the surface.

e Click the Pick curve on surface icon with the red wavy line il
e Click one of the edges of the green diamond on srfl then press OK.

A curve is extracted from the trimmed surface
e From the file menu click on:

Construct->Curve->From Surface->Intersection
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Surface Intersection =]

Curve

Curve name: curve3s

Surface 1: Intersecting Surfaces:

| (a2 ] [ )

Tolerance: 0.0025 Surface il
X
|

J [ Concel [[ somy [ Hep |

The surface intersection dialog appears that enables a curve to be
constructed where the surfaces intersect.

e Locate the aqua blue and orange surfaces in the lower left hand corner.
For Surface 1 select srf2 (aqua blue surface) from the pull-down menu.

Click on the Pick surface icon ﬂ and click once on the orange surface.

e Press the Preview button.

Surface Intersection

Curve

Curve name:

Surface 1:

curve3s
Intersecting Surfades:

A/ o2

S rT—

Tolerance: 0.0025 Surface \

Observe that a curve is highlighted in blue in the lower left hand corner where the two
surfaces intersect. This is the curve that will be created when OK or Apply are pressed.

e Press OK

24
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e From the file menu click on:
Construct->Curve->From Surface->Isoline
e Select srfl as the surface and in the count field enter 3

Surface Isoline

Curve name:
PN
|§| Row
() Column

lzoline selection

@ Muttiple Court: 3 Include boundary

@ Pr: l' 0.0000 0.0000 0.0000

<Back || Finsh | | Cancel | [ Heb

Notice the preview of the surface isolines running along surface rows in the current view.

e Then press OK/Finish.
e From the file menu click on:
Construct->Curve->From Surface->Project onto Surface.
e Inthe Project Onto Surface dialog select srfl for the Surface and select
curve32 for the Curve.
e Press the Preview button.

Project Onto Surface =]

Curve name: curved? I
ﬁl Lo
e —
0.0025

Tolerance:

Direction in cument LUCS:

(©) Positive Z
@ Megative Z
| <Back || Fnsh | | Cancel | [ Hep |

Curve32 (DELCAM) is projected in the Negative Z direction. The resulting curve could be
useful for engraving text on a surface using a simple groove.
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e Press OK/Finish.

g—
ﬂ @ Automatic Crdering
L | © Manual Ordering
s B Oner Feature  Taal
Project Onto Surface @
Curve name: curve37

Surface: ﬁl arf1 -
N
0.0025

Tolerance:

Direction in cument UCS:

() Posttive Z
@ MNegative 7
<Back || Fmsh | | Cancel | | Hep |

e From the file menu click on:
Construct->Curve->From Surface->Surface Edges.

e Click on the Pick curve on surface icon.

Surface Edges

Curve name: curve 39|
Edges:
Pick rf i
ick curve on surface v il

=

ﬂ [] Connect start and end

Project to UCS:

E’ﬂ [(None> ']

il Tolerance: 0.005

Reduction/smoothing Reduction %:

| <Back | Fnsh | [ Cancel | | Hep |
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e Pick the lower surface edges on the purple shape in the upper right
hand corner until all edges are selected. Be sure to pick the surface edges
consecutively.

Surface Edges (=2

Curve name: curve3d

Edges:
|

Surface Edge Rev. = il

- +
face_7 2806 L Tll [] Connect start and end
face_25 2744 Project to UCS:
face_19 2825 Eﬂﬂ:ﬂﬂ [<None> v]
face_14 2818
e ﬂ Tolerance: 0.005

Reduction/smoothing Reduction %:

| <Back || Fmsh | | Cancel | | Hep |

e When all edges are pick press the red X next to the minimized surface
edges window E§“ face Edges

e Press OK/Finish.

The curve constructor from surfaces surface edges is a very useful tool for extracting curves
from surfaces or from the faces of a solid.

From the file menu click on Construct->Curve->From Surface-> then
Surface Projection.

The first dialog that appears gives you the ability to specify the draft angles and elevation
relative to the UCS where the curve is to be created.

e Inthe Surface Projection dialog enter 1 for the Wall Angle and O for the

Elevation then press Next.
1= o Results

Surface Projection @

Planar curves can be constructed by projecting vertical
surfaces onto the UCS plane. For nonvertical sufaces of
the same wall angle (such as a cone), we can project
them in the tangential directions to construct the curves.

Please enter the suface wall angle (0 means vertical) and
the elevation of the projection plane.

Wall Angle: 1]

Elewvation: 0

< Back [ Ment = ][ Cancel ][ Help
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¢ In the following window select All surfaces then press Next

Surface Projection

You can reduce the processing time by selecting anly the
surfaces of interest. Do you want to process all displayed
surfaces or just the selected ones?

@ All sufaces

() Only selected

Remove hidden lines on solids

| <Back || Nm:\,\sj[ Cancel | | Hep |

A preview of the geometry to chain in the viewing window appears highlighted in green.

Surface Projection

The projected geometry can be chained into curves.
Please click the Finish button to proceed to the curve
chaining mode. Do you want to remove all temporany
geometry or keep them for further processing?

@ Remove after chaining

() Keep all geometry

| <Back | Flnish[}][ Cancel | | Help

e Check the radio button Remove after chaining then press Finish.
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e Chain the geometry into a Closed Curve then press Create.

The curves created from this exercise should look similar to the results shown below:

=

e To see the curves click on View->Hide->Hide All. Then click on View-
>Show->Show All Curves.
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Curve From Surface Example #2

e From the file menu select File then Open

e Select the file named Curve_From_Surface2.fm then press Open

e From the file menu click on:

Construct->Curve->From Surface->Revolved Surface Boundary.
e Select the radio button that is labeled Solid method then Preview.

-

Revolved Surface Boundary

)

Curve

Only surfaces aligned with the Z axis ofthe STOCK UCS will be
recognized.
Which method do you wantto use?

() Surface method

(@) Solid method

(7) Polygonal method
Tolerances

Do youwant to process all displayed
surfaces or justthe selected ones?

(@ All surfaces

() Only selected

[]convertto geometry
I 0K I l Cancel ] l Apply ] [ Help

)

J

Click OK/Finish.
Hide all solids to see the curve that has been created.
Close the file without saving.

30
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Curve From Other Methods

e From the file menu click on Construct->Curve->Other Methods

Manufacturing Options  Window  Help

!'E_Qi”t ».%- SN N(FO@ & 4 E
ine
: Circle L4 C}é—" m[
Fillet 4
I Are »
EYT—.
Dimension 4 From Curve 4
Surface ’ M Functions
Solid > From Surface k‘ F & Cams
i, UCS... Chaining » | 2 Spline/Interpolation
A Tedt
) Ellipse
Edit Geometry b [ Rectangle
@ Mew Feature... Ctrl+R ﬂ ==
Pattern and Group L4
E,EartLibrary...
-

Curve from other methods gives you the ability to create curves using other types of
constructors.

A Function creates user-defined mathematical relationships to generate a
graphical figure.

O Cams creates the geometric profile of various reciprocating cams or
Cylindrical cams.

{:) Spline/interpolation creates a continuous smooth curve between points.
A Text creates text curves from any TrueType installed for windows.

O Ellipse curve tool creates an elliptically-shaped curve in the plane of the
current UCS.

L] The Rectangle curve tool creates a rectangular shaped curve in the
plane of current UCS.

ﬁ The Gear curve tool creates a 2D gear profile.
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Other methods Example #1 functions

The Functions method of creating a curve allows the user to define a 2D or 3D curve in terms
of a mathematical function. In this example we will create a helix.

e From the file menu click on New.
e Select a milling setup with inches then press OK.
e From the file menu click Construct>Curve>0Other Methods>Functions.
e From the Function pulldown select r=F(a), z = G(a)
Functions [-S:hr
Function: |22 Figy 2 = G P -
[_r (3). z = G(a) i oK
F o9
Cancel

G @360

- |

1@ Degree [ JRadian

Start: End: Increment: Help

[a} 3604 5

In this example a Helix will be constructed. The helix will have 4 revolutions with a constant
radius of 1 and a pitch of 1. F is the function for the radius of the curve and G is the
Function for the pitch. The letter “a” represents angle.

e Change the parameter F to 1 since there is a constant radius of 1”

e Inthe G field enter a/360. This means that every 360 degrees the helix
will rise 1 inch. If you would like to rise a half inch every 360 degrees change
the parameter to (a/360)*.5

e Select Degree.

e Enter O for Start.
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e Inthe End field enter 360*4. This means the helix will go around 4 times.
e Change the Increment to 5. This is how course or rough the helix will be.
Changing the value to a large value will make the helix faceted.

e Press Preview and press OK.

[y

/ o Results
C Functions @I Q
Function: | | - Flal, z = Glal v]
Co | ]
F:oq
]
G /360
@ Degres () Radian :]
Start: End: Increment: j
a 36074 5
‘ ‘ =)
vimensions

What shape is the stock: (@) Block
Round
© N-Sided

e From the file menu click on new

e Select a milling setup with inches Enter the dimensions ofthe stock
then press Finish. .
e Enter the stock dimensions as 4” x 5” i
x 1" then press Finish.
Width Length
4 5
<Back || Next> | ¥ Einisn| | | cancel | [ Help |
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e From the file menu click on Construct->Curve->Other Methods>Text
e Inthe Text field type in DELCAM then press the Preview button.

Engraving Text ()
Text: DELCAM Curve name:  curve
Path type: @ Linear () Cireular () Curve
Location: E 0.0000 00000 0.0000 [ Reverse
Angle: 0 [ Vertical teot
Justification:
AMignment: X 0 Y 0 ﬁ
Scaling: ¥ 1 Yo
/% Spacing: 0 [ Fant... ][ Preview ]
éLCIél'm ok J[ Cancel |[ Ay [[ e |
z—1 X

A preview of the text Delcam is shown with the default machining font.

e Click on the Font button

Font @

Font: Fomt gtyle: Size:
b achine Tool Grenadier Fiegular 72 [ ok ]

tdachine Taol Gienadih Si -

T tachine Tool Handsc [talic

' Machine Tool SanSer Bold

B Machine Tool Script Bold [talic
()} Magneto

€} Maiandia GO

) Malgun Gothic i

Sample

Script:
Western -

The available fonts are shown in the left hand window. All windows fonts are listed in this
window as well as 5 machining fonts installed with FeatureCAM. All of these fonts start
with “Machine Tool...”. These fonts are unique because they are single line engraving fonts
that are useful for engraving.

e From the available Font list select Machine Tool Gothic and press OK

*Note: it is suggested to not change the size of the font in the Font window as
undesirable results could occur. The value for all the machining fonts should be set to
72. If changes are needed to the size of the text, use the scaling option.
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Curve Creation

In the Engraving text dialog change the Location to (0.75, 0.75, 0).

Change the Angle to 30 and change the Scaling to 0.8 then press OK.

Engraving Text ==

Tewt: DELCAM Curve name:  curvel

Path type: @ Linear () Circular ) Curve

Location: "% 0.0000 [ Reverse

Angle: [ Vertical text

Justffication:

Aignment: X 0 Y 0 ﬂ

Scaling: X Y

Spacing: 0 [ Fort .. ]| Freview {
ok ) (o ] oo J oo ]

OK/Finish.

Results now should look similar to the image on

the right:

From the file menu click on:

Construct->Curve->Other Methods>Rectangle.

In the Rectangle dimension dialog enter the values highlighted and press

Rectangle ﬁ
Curve

Curve name:  curve2 (@) Use comer. width, and height

() Use center, width, and height
Comer point: E |D.ESDD | 0.2500 0.0000
Comer Radius:
Angle: Elevation:
0 — " 0.0000

Width: Height
x| [ss000 ] [35000 ]
[|create as arcs and lines
[ OK l ’ Cancel l l Apply l l Help l
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Curve Creation

e From the file menu click on Construct->Curve->Other Methods>Ellipse
¢ Inthe Ellipse dialog change the values of the fields highlighted below

then press OK/Finish.

Other methods example #3

e From the file menu select File then Open
e Select the file named Curve_From_Other_Methods3.fm then press Open
e Enable Snap to Point from Snap Mode toolbar

dfelr t S+ OO O U

e From the file menu click on:

Ellipse e
Curve |
Curve name: curved %
Axis endpoint 1: M f2so0 | [1.7500 0.0000 o C/ ' C
Height: \/
\ — 0.5000 ::_:::'
“ Elevation . o
0.0000 /l;é,> o
Axis endpoint 2: E p.zsnn ||D.?SDD| 0.0000 *
[ | Create as arcs and lines .
The resulting curves can be used
[ ox ) [ cama | [ Aoy ][ Hep | for engraving by creating a simple
| groove.

Construct->Curve->Other Methods>Spline/Interpolation
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e Below the assistance bar press the Options button so that Closed
interpolation is activated.

| Uneven spacing Layer 1
Clozed interpolation Options k.

e Click on each point sequentially then press the create button below the
assistance bar.

7| Ureven spacing k‘ Layer 1
Clozed interpolation O ptions

When finished the resulting curve should look similar to the curve below.
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Basic 2.5D Features

Introduction

This Module will provide an understanding of what a feature is, the feature types available
and how to create various types of 2.5D features.

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 make these shapes. Features may consist of several
operations to create the final result or shape.

Turned Groove
OD Turning Feature

Hole

Features may consist several operations including: spot drill, center drill, drill, pre-drill, tap,
roughing, semi-finish and finish passes.

A 2.5D Feature is a Feature that in a single plane, primarily the XY plane. A more complex
Feature that will be introduced in later modules is a 3D Feature that cuts in X, Y and Z axis
simultaneously.

FeatureMILL2.5D 2012 1
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User Interface

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.

e Accessed through the ; R =
Advanced Toolbar. KK K 'O - t"’l@
e Accessed through the —:
Steps Toolbar. lﬂ]ﬁ cdddITw L b
e Accessed through the File Menu.

IConstmct Manufacturing Options  Window
& Point

Line

Circle
Fillet

Arc

Curve
Dimension
Surface
Solid

b, UCS...

Bestart ESC

* w w w w v wv v

Edit Geometry ’

“7, New Feature... Ctrl+R

Pattern and Group L4

ﬂ Part Library...
i Automatic Feature Recognition...

& Rerecognition Wizard...

e Orthe New Feature Wizard may be accessed
through the Steps Menu.

The new Feature Wizard is broken into four sections:
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' \

New Feature Pl X
What kind of feature would you like to make?
From Dimensions From Curve
@ Hole (") Boss (") Round
-_:_.-Rectangularpocket -._:_.-Chamfer -._:_.-Side
-._:_.-Slot -._:_.-Groove
(") Step Bore (") Pocket
(") Thread Milling e
(O)Face () Group () Pattern
() User
() Toalpath
From Surface
(7) Surface Milling

|:| Make a pattern from this feature

[] Extract with
FeatureRECOGNITION
< Back [ MNext = "‘{:"‘Einish '] [ Cancel ] [ Help ]

" -

From Dimensions: Feature From Dimensions specific dimensions for the hole,
rectangular pocket, face, etc... may be entered. No curve is required to create the
feature boundary.

From Curve: Feature From Curve defines the feature boundaries by using curves.

From Feature: Feature from Feature allows the user to create a group of features, a
pattern of features, a feature from existing toolpath or a user defined feature.

From Surface: Feature from Surface is used to create surface milling features by
either selecting part surfaces or faces.

Feature Representation

What do you want to do?

e From the desktop double-
click on the FeatureCAM L @ Newfie

shortcut icon. - N

() Open an exdisting file

Show this diglog on program start

e From the New Part
Document Wizard select
New File then press Next.

MNew Part Document Wizard @

< Back Mead > l[ Cancel ]l Help
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On the Dimensions page
press Finish.

Mew Part Documnent Wizard
What kind of part file would you like to make?
o e Select Milling then
T inches and press
Finish.
Q Wire EDM Setup
ﬂ Muttiple Fodure
m Tombstone Fidure
. r
E . Simulation Machine Design
Unit of Measure: @ Inch ) Millimeter
<Back |[ Fnish | [ Canced | [ Hep
r ™
Dimensions
What shape isthe stock: (@) Block
~)Round
() N-Sided

Enter the dimensions ofthe stock:

Thickness
2

Width

<Back | Next> ||¥Einish| | [ Cancel | [ Help |

Stock Properties - stockl

=)

® stockl Dimensions | Indexing
@ Block  (7)N-Sided ALUMINUM
(T)Round (7)User defined T:;q%e;;éir)mi:;:%
\ Thickness
2
e Onthe
. Stock
Width Length .
6 5 Properties
page press
OK.
x| xo v z0
—
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e Right click in the graphics window and click on Isometric.

B Top
I Bottom

e From the Steps Toolbox click on Features.

Te= Part View
i Steps

. Stock

. Geometry

. Curves

. Surfaces

. AFR

7. Features

e Select Hole and press Finish.

.
New Feature m

What kind of feature would you like to make?

-

From Dimensions From Curve
@ Hole (" )Boss (JRound
@ Rectangular Pocket © Chamfer @ Side
() Slot (") Groove
() Step Bore (") Pocket
(©) Thread Miliing From Feature
O Face () Group () Pattern
(") User
(") Toolpath

From Surface
() Surface Milling

Make a pattern from this feature

[ | Extractwith
FeatureRECOGNITION
| <Back || Next> |[¥Einish| | | Cancel | | Help |
N A

e Inthe Hole Feature Properties window press OK.
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e Inthe Toolbox Window click on Part View.

I3 FeatureCAM (Milling) - [FM4 *] =N | Hem{==

ﬁFiIe Edit View Construct Manufacturing Options Window Help - || & %

DRH ¢ . 0. d|@xMe|Bwe|*x ¥ |33 FHo@ &
0.0 8. PR, | e [/ FOBICITIE)| R

T R |Operation List
[i= Part View o £ p-e ; : ] .
E- 0| ) @ Automatic Ordering o
O Fva = L L| " © Manual Ordering (=T
L stockl o y 2 R Operati Feat C)
C-M¥ Setupl « ¥ x > y peration eature <
Bl Spotan ole
¢ [4M holez diil hole2 :5 T
 Curves Results .
A Surfaces e
- Solids i
<
A -
.
y""x « [ 3

Pick feature or geomebiy

M \ﬁn Properties
t @A (mrmnE. 28 ;

For Help, press F1 XY Inch Layerl UCS Setupl Setupl BOS

Notice that the hole feature created is represented in three different sections of the user
interface: the feature shown in a tree structure under the part view on the left, a graphical
representation of the feature in the viewing outlined in pink and the feature listed with its
associated operations on the operation list.

e Double-click on the hole in the Part View. The Hole Feature
Properties window should appear.

Hole Feature Properties - holel @
™ holel Dimensians ‘Locau’on | Strategyl Misc |
spotdiill .
g o Type: [Plain Hole v
0.0000 Chamfer
Depth
1.0000
R —
=)
[“] Through
0.2500 Diameter
Click on an operation to set
its atiributes and
feeds/speeds
Cancel Apply Preview ] ’ Help

It should
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be noted that the feature properties can be accessed by double clicking on each representation
of the feature: in the Part View in the Graphics Window or the Operations List.

Features from Dimensions

Features from Dimensions consist of Hole, Rectangular Pocket, Slot, Step Bore, Thread
Milling and Face.

From Dimensions

() Hole

i) Rectangular Pocket
® Slot

(") Step Bore

(7 Thread Milling

(") Face

Holes
There are six different types of hole features in FeatureCAM. Plain, Counter bore, Counter

drill, Counter sink, Tapped, Counter drilled tapped. Each hole type consists of different
operations to create the resulting feature. Below is a graphical representation of the available

holes in FeatureCAM

. Bore diameter Counter driII diameter
__=r/;2_}J'Chamfer T‘_’I + . ("
7 - Bore depth il Counter drill |74
Depth | 77 / " Y depth [
/,// %
n
/;7_5’ —Through
Dlameter
Plai Counter bore Counter drill
ain i .
- Top hole bored - 2 drill diameters

- Optional chamfer - Bottom drilled

Counter drill diameter

Sipk diameter
T ), Thread depth /

ZZAngler

Counter drill 72
depth 77

Thread depth 092

Counter sink Tat[;ped _ I _
- Top countersunk - Dimensions manua Counter_ drilled tapped
or from a list - Combines both

- Angle can vary
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Feature From Dimensions Exercise #1

e From the file menu click on Open.
e Select holes.fm then press Open.

The opened file should look similar to the image below:

e Click on Construct then New Feature.

Pattern and Group E! s

& Part Library...
' A
New Feature M
What kind of feature would you like to make?
e In the NeW Featu re From Dimensions From Curve
. @) Hole (") Boss (") Round
leard SeIeCt HO I € (") Rectangular Pocket () Chamfer () Side
then press Next. ©) Sl ©) Groove
() Step Bore (7) Pocket
() Thread Milling From Feature
©Face () Group () Pattern
)User
(") Toolpath
From Surface
() Surface Milling

[|Make a pattern from this feature

[ | Extract with
FeatureRECOGNITION

<Back | Next> |[¥nEinish| | | Cancel | | Help |
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e On the new feature dimensions page select Plain Hole, enter a
Depth of 1.0 and a Diameter of 0.25 then press Next.

MNew Feature - Dimensions
Whattype of hole would you like to make? Plain Hole -
Enter the dimensions ofthe Hole:
0o Chamfer
_/T Depth
1.0
Zz
[] Through
025 Diameter
l = Back H Mext > ”@'- Einish 'l l Cancel l l Help ]
Click on the Pick location button.
New Feature - Location
Where do you wantthe Hole to be located?
@ XYZ
() Palar
Radial about X axis
z
¥
y
5 X
for .
o
M ® 0.0000 Y 0.0000 Z 0.0000 -
l <Back ][ Mext > “Y"‘Einish -] [ Cancel ] ’ Help l
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Click once on point A (values should be identical to those listed

below once point A is clicked) then press Finish and OK.

A

Mew Feature - Location

Where do youwantthe Hole to be located?
@xvz

() Polar

() Radial about X axis

“r| x 10000

Y 1.0000 Z 00000

Preview

| <Back || Next> |[¥Einish| | | cancel | | Help |

plain hole is created at point A. The next step is to create the 5 different types of remaining

holes at B, C, D, E and F. .

At point B create a Counter
Bore Hole with the
dimensions shown.

New Feature - Dimensions

What type of hole would you like to make?

Enter the dimensions of the Hole:

Bore Diameter  0.375 0o Chamfer
Bore Depth
0.25 4 l %
Iﬂ_ﬁT Depth
1.0
PR —
L [] Through
025 Diameatar
l < Back " Next > ”‘F-Einish -] l Cancel ] l Help l
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FeatureMILL2.5D
. New Feature - Dimensions
e At point C create a Counter
Slnk HOIe Whattype of hole would you like to make?
Enter the dimensions of the Hole:
Sink Diameter 0375
Angle
90.0 D —
%—}/ Depth
10
s
Ll [¥] Through
025 Diameter
Preview
l < Back " Next = ”\9- Einish .] l Cancel ] l Help ]
New Feature - Dimensions
Whattype of hole would you like to make?
Enter the dimensions of the Hole:
. . Drill Diameter 0375 0.0 Chamfar
e At point D Counter Drilled .
rill Depth l
Hole. 025 ; =
I i Depth
| 10
777
Ll [¥] Through

0.25 Diameter _

| <Back || Next> |[¥ FEinish | | cancel | | Help |

New Feature - Dimensions

Whattype of hole would you like to make? Tapped Hole —
Enter the dimensions of the Hole: Standard Threads..

e At point E create a Tapped 00 Chamer
Hole l
Thread Depth il Depth
0.75 : 1.0
TPI
200 o -
[ Metric o [¥] Through

["] Tapered
0.25 Diameter -
0.0 Preview

| <Back || Next> |[@Einish| | | cancel | | Help |
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p
New Feature - Dimensions

Whattype of hole would you like to make? CD TappedHole
Enter the dimensions ofthe Hole: Standard Threads.

o At _pomt F create a Counter L — _—
Drilled and Tapped Hole. - |
025 :
7 3
Thread Depth I/ T Depth
0.75 10
TRI i3
200
[ Metric =t [#] Through

0.25 Diameter _

| <Back || Next> | &@Eiish| | | cancel | | Help |

When this exercise is finished you should
have results similar to the image below:

T E— —
Al

t—an VT

P —
i
S
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Feature From Dimensions Exercise #2

e From the file menu click on Open.
e Select hole patterns.fm then press Open.

The opened file should look similar to the image below:

e Leftclick and drag a bounding box to enclose all six points so they are
highlighted.

ORONG
ONONG

\

FeatureMILL2.5D 2012 13
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e With the six points still highlighted click on Construct then New
Feature.

‘ Pattern and Group E! s

The New Feature wizard should appear notice that hole is automatically selected and that
Make a pattern from this feature is automatically checked.

.
New Feature m

Whatkind of feature would you like to make?
om Dimensions From Curve
@ Hole (") Boss (") Round

-

() Rectangular Pocket () Chamfer () Side
@K (") Groove
(") Step Bore (") Pocket
(") Thread Milling B Eesline
() Face () Group () Pattern
() User
(") Toolpath
From Surface
(") Surface Milling

Make a pattern from this feature

[] Extractwith
FeatureRECOGNITION
< Back [ MNext > “@Einishu ’ Cancel l [ Help l

. S

By selecting these points and then entering the New Feature Wizard FeatureCAM knows to
create a pattern of holes.

e Press Next. Select a Plain Hole.

e Press Finish

-

Pattern Properties - patternl

™% patternl Dimensions
-8 holel
= spotdril Object:
5 dril ["|Local Offset
[ Sorting... ] i Curves... ]
Point List:

0.0000
0.0000
0.0000
0.0000

0.0000
0.0000

| se | [ Add | [ Delere | | Up

|| Relative Position

‘x| x 10000 v 10000 7 0.0000 A 0.0000

X Click on an operation to set
its attributes and
feeds/speeds

14 FeatureMILL2.5D 2012
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The Pattern Properties appear and a Point List for the pattern appears. The order in which
the holes are drilled depends on the order the points listed in the table.

e Press the Sorting button

e Press X-ascending then press OK then Apply.

( Paoint List Sorting &Jﬁ
Sort points by:
'._:_.-Shonestpath -Cance|
0>< ascending

>< descending

Y ascending

()% descending

Transition to next row ar column
(@) Unidirectional
() Bidirectional

Location comparisan talerance 0.0001

Observe the graphics window. Notice that the order in which the holes are drilled has been
changed.

% Select Mode

. . . Select All Ctrl+A
e From the file menu click on Edit then Unselect All

Select circles

€ Select by Color/Type...

e Press OK

A filter dialog will appear for selecting circles of a specific diameter and tolerance.

For the Radius value enter 0.250 and enter 0.0001 for the Tolerance then press OK

Select Circles

2k,
Fiadivs: 0.250

Cancel
Taolerance:  0.00070000

e

Help

FeatureMILL2.5D 2012 15
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The circles on the upper half of the part drawing should highlight red.

©
D D OO
STV OO

=

e With the six circles still highlighted click on Construct then New

Feature.
‘ Pattern and Group E! r

e Select Hole and check Make a pattern from this feature.

MNew Feature m

What kind of feature would you like to make?

om Dimensions From Curve
(@ Hole (" )Boss (")Round
(") Rectangular Pocket (") Chamfer () side
() slot () Groove
(") step Bore (") Pocket
(7)) Thread Milling From Feature
(C)Face () Group () Pattern
(") User
(") Toolpath
From Surface
(") Surface Milling

Make a pattern from this feature

[ | Extract with
FeatureRECOGNITION

<Back | Ned> | &@Einish|,| | cancel | [ Help |
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Basic 2.5D Features

Press Next.

The hole Diameter field is automatically populated because the circle diameter was
previously selected.

MNew Feature - Dimensions

Enter the dimensions ofthe Hole:

What type of hole would you like to make?

0.0

7

7777

H—»

Plain Hole

hd

1.0

Chamfer

Depth

[¥] Through

| <Back | Next> | &@Finish | | Cancel | | Hep |

0.5000 Diameter -

Press Finish then OK and results should look similar to those shown
below.

FeatureMILL2.5D 2012
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Feature From Dimensions Exercise #3

- k.50 ?I - -

FEUL B 000

4+.000

R0 — 1 [RFY: S P
I T aat™, 1
P s = Jan —+--———- —+—
Poam 10 | b P

From the desktop double click on the FeatureCAM shortcut iconzeys
From the New Part Document Wizard select New File, press Next.
Select Milling then inches and press Finish.

On the dimension page enter 4 for the Width, 6 for the Length and 1
for the Thickness then press Finish and OK.

Dimensions
What shape is the stock: (@) Block
(") Round
(T IN-Sided
Enter the dimensions ofthe stock:
Thickness
1
Width
4
<Back [ MNext = "‘\V-Einish _] l Cancel ] [ Help ]

18 FeatureMILL2.5D 2012
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New Feature l 2 ﬁ]

What kind of feature would you like to make?

From Dimensions From Curve
(") Hole (T)Boss (") Round
(") Rectangular Pocket (") Chamfer () Side
() Slot () Groove
. (") Step Bore (") Pocket
e Open the New Feature wizard ©) Thread Miling Erom Featue
from the Steps Toolbox. @Face ©OGrowp O Patem
Select Face then Finish. —
) Toolpath
From Surface
(") Surface Milling

|:| Make a pattern from this feature

[ | Extract with
FeatureRECOGNITION

<Back | Next> | & Einish| | [ Cancel | | Help |

New Feature l ? i:hl

What kind of feature would you like to make?

From Dimensions From Curve
) Hole (T)Boss (" )Round
(@) Rectangular Pocket () Chamfer () side
() Slot () Groove
O stepBore © Pocket e Press on the Features
::;:j;';';ad S e — icon to open a New
© User Feature from the Steps
) Toolpath Toolbox. Select
From Surface
© Sutoes Miling Rectangular Pocket then

press Next.

[ |Make a pattern from this feature

Extractwith
FeatureRECOGNITION

<Back || Next> | & Einish| | | Cancel | [ Help |

Mew Feature - Dimensions

Erter the dimensions of the Rectangular Pochet:

. . Length 15
e Enter the dimensions of the

e

pocket as shown. 3 for the Wi Z-;% |

Width, 1.5 for the Length and ’ I gﬂzngerﬁad'us
7.

0.625 for the Depth. The ST, Desth
Corner Radius should be set to ' 7 L h62s
0.25 with a Bottom Radius of N 7772 | e e
0.25. Once the dimensions e

have been entered press Next. 00

Back || Mext [#A Finish | .| | Cancel Hel
FeatureMILL2 5 mee 2] ) Lomd ) Lt ]
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Basic 2.5D Features

On the location tab select the
XYZ radio button and enter a
location of (.5, .5, 0) then press
Finish.

Mew Feature - Location

Where do you want the Pocket to be located?
@ XYZ

() Polar

() Radial about X axis

z
v
[
=
’T'
“R|x s Y 5 Z 00
| <Back || Next> | [ Enish|.| | Cancel | | Help |

Mew Feature

What kind of feature would you like to make?

From Dimensions From Curve
(") Hole (") Boss (" )Round
(@) Rectangular Pocket (")Chamfer () Side
() slot (") Groove
(") Step Bore () Pocket
(") Thread Milling From Feature
(O Face () Group () Pattern
() User
() Toolpath
From Surface
(") Surface Milling

[ |Make a pattern from this feature

Extract with
FeatureRECOGNITION

<Back | Next> | @Einish| | | Cancel | | Help |

e Open the New Feature
wizard from Steps.

e Select Rectangular
Pocket then press Next.

Mew Feature - Dimensions

Enter the dimensions of the Rectangular Pochket:

Length 15
e Enter the dimensions of the B ===

pocket as shown below. 3 for the 3 I —

Width, 1.5 for the Length and — 025

0.625 for the Depth. The Corner 00 J’F b= +—  Depth

Radius should be set to 0.25 with o e

a Bottom Radius of 0.25. Once poehnde A Snen s

the dimensions have been Ange:

entered press Next. 00

Back || Mext> | [% Finish .| | Cancel Hel
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Basic 2.5D Features

Mew Feature - Location

Where do you want the Pocket to be located?
@ XYZ

) Polar

' Radial about X ads

—F

On the location page select the
XYZ radio button and enter a
location of (4, .5, 0) then press
Finish.

New Feature |M
Whatkind of feature would you like to make?
I < Back “ Next = ”ﬁuﬂnish v‘ l Cancel I I Help ‘ Fr_omDimensions Fr_omCurve )
(C)Hole (") Boss (_)Round
(") Rectangular Pocket (C)Chamfer (7 Side
. @) Slot () Groove
e Press on the Features icon to ©) StepBore ) Pocket
open the New Feature wizard - eadhiline P FE e
L race () Grou (C) Patten
from the Steps Toolbox. Select __;__Use,p '
Slot then press Next. © Toolpath
From Surface
(") Surface Milling
New Feature - Dirmensions []Make a pattem from this feature
[] Extractwith
Enter the dimensions of the Slat: FeatureRECOGNITION
[] Simple Length
5 <Back [ Next > ”@Einish v‘ I Cancel ‘ \ Help ‘
s E——— Width _ _
ﬁ yi 1 e Enter the slot dimensions as
P S shown below. Enter a Length of
o0 NIz N7 5.0, a Width of 1.0, Depth of 0.75
Drcht Andle (/7 774 Bottom Radus ,a Bottom Radius of 0.125 and
o0 B0 an angle of 90 degrees then
. [ Through
— press Next.
90

| <Back | Net> |[[#Finish|,| | Cancel | [ Hep |

On the location page select the XYZ
radio button and enter a location of
(3, -0.5, 0) then press Finish.

Mew Feature - Location

‘Where do you want the Slot to be located?
@ XYL

~1 Palar

") Radial about X ads

VIIIII

A ) X
T

0.0

+ —_

oo oe {8} -L-men ) - |

FeatureMILL2.5D 2012
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When this exercise is complete you should get feature results similar to the image shown
below:

e Right click in the graphics window and select Isometric.
e From the Steps click the Toolpaths icon, then run a 3D simulation.

22 reawiciviiLL 4. VUV cVlcs
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Basic 2.5D Features

Feature From Dimensions Exercise #4

pocket have already been created.

From the FeatureCAM file menu click on File then Open.
Select the file named “ThreadmillStepbore.fm” then press Open.

Examine the features in setup 1 (Part View). Notice that a face feature and rectangular

[]Make a pattern from this feature

[ ] Extractwith

- 5
New Feature m
What kind of feature would you like to make?
From Dimensions From Curve
() Hole ()Boss (") Round
(") Rectangular Pocket (")Chamfer () Side
) 8lot (") Groove
@) Step Bore () Pocket
(") Thread Milling From Feature
(OFace () Group () Pattern
()User
(") Toolpath
From Surface
(") Surface Milling

FeatureRECOGNITION

<Back |I Next > ”ﬂfinishu l Cancel ] l Help ]

Press on the New Feature Wizard icon from the Steps Toolbar.
Select Step Bore then press Next.

FeatureMILL2.5D 2012
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e Enter the values as shown for
each of the steps, press Set
then press Next.

Mew Feature - Dimensions

Erter the dimensions of the Stepbare:

Diameter Depth Chamfer  Bottom Radius  Bore

2.0 0.5 0.0 0.0 Mo
1.0 1 0.0 0.0 No

Steps: 2 Diameter 2.0 Chamfer 0.0

le L
e ; " &+ Depth
N A+ T o
T 4 00

[~] Through [ Single Point Bore
[ <Back || Next> | Einish|.| | Cancel | [ Hep |

Mew Feature - Location

‘Where do you want the Step Bore to be located?
|§| ¥z

i) Polar

(") Radial about X axis

1

k|xo0 voo | z-s

| <Back | Next> | # Einish|,| | Cancel | | Hep |

e From the Steps Toolbox
press the Toolpaths icon
then run a 3D simulation.

Results should look similar to the image
to the right:

e Press the XYZ radio button
then enter the location
dimensions as (0,0,-0.5) then
press Finish and OK.

24 FeatureMILL2.5D 2012
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e Eject the simulation.

e Press the New Feature Wizard icon from the steps toolbar.
e Select Thread Milling then press Next.

New Feature

? - |

From Dimensions

(") Hole

(") Rectangular Pocket
()Slot

(") Step Bore

(@) Thread Milling
(C)Face

What kind of feature would you like to make?

[|Make a pattern from this feature

From Curve
(C) Round
() side

(") Boss

() Chamfer
() Groove
(") Pocket
From Feature
() Group () Pattern
() User

(") Toolpath

From Surface

(") Surface Milling

Exractwith
FeatureRECOGNITION

<Back | Next> | & Einish

v] ’ Cancel ] ’ Help ]

e Select Get the thread dimensions from a standard thread.

e Select ID then from the
Designation pull-down menu
select 1.1250-12 UNF then
press Next.

Mew Feature - Dimensions
Erter the dimensians of the Thread Mill:
Type @D Thread () Left hand
“10D (@) Right hand
Pitch Minor Diameter
0.0833 1.044D
Thread Length
7] Tapered
Thread Height = [£ %1~ |
0.0566
| <Back || Next> | [ Fiish|,| | Cancel | | Hep |

Mew Feature - Dimensions

How would you like to specify the thread dimensions?
() Enter the thread dimensions yourself
@) Get the thread dimensions from a standard thread
Type:

@D (oD

Designation: | 1.1250-12 UNF -

| <Back || Next> | [ Enish|.| | Cancel | [ Help |

e Inthe Thread Length field
enter 1 then press Next.

FeatureMILL2.5D 2012
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Mew Feature - Location

Where do you want the Thread Mill to be located?
@ XYZ
() Palar

) Radial about X axis e Pick the XYZ radio button then
enter a Z location of -0.5 then

. E@ press Finish and OK.
»

Mﬁ{ 0o Y 00 Z -5

| <Back || Net> | 73 Enish|,| | Cancel | [ Hep |

e Press the New Feature Wizard icon from the steps menu.
e Select Thread Milling then press Next.

New Feature { ? ﬁ]

What kind of feature would you like to make?

From Dimensions From Curve
() Hole (")Boss (") Round
(") Rectangular Pocket (C)Chamfer  ()Side
() Slet (") Groove
e Select Get the thread ©) Step Bore ) Pocket
i i (@) Thread Milling
dimensions from a oo T
() Group () Patten
standard thread. O User
( :_.-Toolpath
From Surface
(") Surface Milling

[|Make a pattern from this feature

Extract with
FeatureRECOGNITION

<Back [ Next > "@Einish '] ’ Cancel ] [ Help ]
Mew Feature - Dimensions
How would you lilke to specify the thread dimensions?
() Enter the thread dimensions yourself
(@) Get the thread dimensions from a standard thread ° SeleCt OD then fl’0m the
Type: ©Ip @0 Designation Pull-down menu
Designation: | 3.00004 UNC - select 3.0000-4 UNC then press
Next.
| <Back || Ned> | 1 Fiish|.| | Cancel | | Help |
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In the Thread Length field enter
1.5 then press Next. Select the
XYZ radio button enter all 0’s in
the X, Y, and Z fields.

Finish and OK.

Run a 3D simulation.

Mew Feature - Dimensions
Erter the dimensions of the Thread Mill:
Type © 1D Thread () Left hand
@ QD @ Right hand
Pitch Major Diameter
0.2500 " o 25843
Thread Length —I
[ Tapered
Angle |0.0000
Thread Height
0.1700 sl
[ <Back || Net> | [5%Finish .| | Cancel | | Help |

You should have results similar to the image below:

FeatureMILL2.5D 2012 27
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Features from Curves Exercise #1

e Open the file named ChamferFillet.fm.

Examine the features in setup 1. Notice that a face feature has already been created.

e Press on the New Feature Wizard icon from the steps menu.
e Select Boss and press Next.

-

New Feature @ﬁ
What kind of feature would you like to make?
From Dimensions From Curve
(") Hole @) Boss () Round

(") Rectangular Pocket
() Slot

() Step Bore

() Thread Milling

()Face

(C)Chamfer () Side
() Groove
(") Pocket

From Feature

() Group () Pattern
() User

(") Toolpath
From Surface

(") Surface Milling

Make a pattern from this feature

[] Extractwith
FeatureRECOGNITION
| <Back | Next> | @rnsh| [ cancel | [ Hep |

28
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e Use the Pick curve or geometry arrow to select the curve in blue that
goes around the outer profile of the part. The curve name should be
curvel then press Next

Mew Feature - Curves

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

If you have not yet created curves, you need to do so before

creating your feature.
| <Back |[ Net> |[[% Finish .| | Cancel | | Hep |

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: :
E 0.2500
e For the Offset from curve Z
location value enter 0.25, then
press Next.
N
Mew Feature - Dimensions ’ < Back ][ Next > ”.ﬁu Finish v] [ Cancel ] [ Help ]
Enter the dimensions of the Boss:
Draft Angle Chamfer
0.0 0|
—¢—..— Height
15000 e On the New Feature -
Bottom Radius Dimensions page enter a
00 Height of 1.5 then press
Finish and OK.
| <Back || Next> |[[# Enish|.| | Cancel | | Help |
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e Open the New Feature Wizard
select Chamfer then press
Next.

New Feature

?

What kind of feature would you like to make?

From Dimensions From Curve
()Hole ()Boss “ Round
(") Rectangular Pocket (@) Chamfer () side
() slot (") Groove
(") Step Bore (") Pocket
(") Thread Milling e Fee e
©Face () Group () Pattern
() User
(") Toolpath
From Surface
(") Surface Milling

[ |Make a pattern from this feature

[| Extract with
FeatureRECOGNITION

<Back [ Nex> |[&@ .| [ cancel | [ Hep |

e Use the selection arrow to select the curve in blue that goes around the
outer profile of the part. The curve name should be curvel then press
Next twice.

e For the Offset from curve Z
location value enter 0.25, then
press Next.

MNew Feature - Curves
This feature requires one or more curves to define the area to be

machined. ¥ you have already created curves for your feature,
select them here.

Elfore

If you have not yet created curves, you need to do so before

creating your feature.
| <Back || Ne> ][5 Finish|,| | Cancel | | Hebp |

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?

i

(Offset from curve Z location:

M 0.2500

ST e N R ——

30
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Mew Feature - Dimensions

e Select 2D Chamfer. Entes the dimensicns o the Chaier
Chamber Typec
e For the Depth and Width DLt _widh

. . () 30 Chamber 5
dimensions for the chamfer enter

0.25 then press Finish and OK. %//////% R

(oo ) o> ) Eronly) (G ] [ How ]

e Run a 3D simulation.

You should see results similar to the image below

e Press the Eject button on the simulation toolbar to clear simulation

results
e Enter the New Feature and select a Pocket then Press Next.
e
This feature requires one or more curves to define the area to be
machined. I you have already created curves for your feature,
select them here.
il curve?
]
e Use the Pick curve or geometry &| N
arrow to select the curve in blue

that goes around the outer profile

of the pocket in the solid. The Er
curve name should be curve2 Curve chaining.
then press Next.

[ <Back J[ Net >[4 fiish .| | Cancel | [ Hep |
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Mew Feature - Location

The top of the feature will be aligned to the Z location of the curve.
Do you wart to offset the top of the feature from the curve?

-

(Offset from curve Z location:

E 0.2500

| <Back || Next >L\J[,ﬁ“ Finish |,| | Cancel | | Help |

e On the Dimensions page enter
the Depth of 1.0 then press

Finish and OK.
New Feature ol X
What kind of feature would you like to make?
From Dimensions From Curve
(") Hole (") Boss @ Round
(") Rectangular Pocket (") Chamfer ()side
() Slot () Groove
(") Step Bore (") Pocket
(") Thread Milling From Feature
(L) Face () Group () Pattern
() User
(C) Toolpath
From Surface
(") Surface Milling

[ |Make a pattern from this feature

Extract with
FeatureRECOGNITION

<Back |[ Next> | . [ cancel | [ Hep |

e Use the selection arrow to select

the curve in blue that goes around

e For the Offset from curve Z
location value enter 0.25 then
press Next.

Mew Feature - Dimensions

Enter the dimensions of the Pocket:

Draft Angle Chamfer
0.0 0.0

+ Depth

!
» i
2& % Bottorn Radius
—— 0.0

Preview

| <Back || Next> |[[# Finish || | Cancel | | Help |

e Click on the New Feature
Wizard icon select Round then
press Next.

Mew Feature - Curves
This feature requires one or more curves to define the area to be

machined. K you have already created curves for your feature,
select them here.

ﬂ curve?

If you hawe not yet created curves, you need to do so before

creating your feature.
| <Back | Nex ﬁ[ﬁ“ s || [ Cancel | | Hebp |
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the outer profile of the pocket. The curve name should be curve2 then

press Next twice.
e B

The top of the feature will be aligned to the Z location of the curve.
Da you wart to offset the top of the feature from the curve?

e For the Offset from curve Z

- 4
location enter 0.25 then press - %
Finish and OK. i3]

[s
e Run a 3D simulation of the part. [ <Back |[ Next> |[[# Erish|.| [ Cancel | [ Help |

Results for the 3D simulation should be similar to the image shown below.

Features From Curves Exercise #2

e Open SideWheel.fm.

2.5D 2012 33
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Mew Feature @
What kind of feature would you like to make?
From Dimensions From Curve
“) Hole () Boss 7) Round L Open the New Feature
() Rectangular Pocket () Chamfer (@ Side Wizard .
(@) Slat () Groove
() Step Bore () Pocket ]
© Thread Miling From Feature e Select Side then press Next.
() Face () Group () Pattem
() User .
© Toolpath e Leftclick and drag a
From Suface bounding box so all curves
i — are selected in red then press
[ Make a pattem from this eature the green plus sign to add all
[7] Extract with FeatureRECOGNITION .
selected curves to the list then
press Next three times.
< Back l Mead ﬁ[ﬁﬂnish ,] [ Cancel l [ Help l
Mew Feature - Curves
A This feature requires one or more curves to define the area to be

machined. I you have already created curves for your feature,
select them here.

il Z:::;;ing_ﬁ i~ il curvel
il center +
m opening_1 b4

opening_2

m

-

opening_3

If you have not yet created curves, you need to do so before

creating your feature.
[ <Back |[ Next> |([# Fnish|.| | Cancel | | Help |

e On the Dimensions page enter the Depth of 1.0 then press Finish.

Mew Feature - Dimensiops
Enter the dimensions of the Side:
Draft Angle Chamfer
0.0} 0.0
L = l‘_ Depth
10
s
A Bottom Radius
| 00
| <Back || Nedt> |[[*f Fiish|,| | Cancel | [ Hep |
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e Run a 3D simulation.

The simulation results should look similar to those shown below

Feature from Feature Exercise #1

FeatureMILL2.5D 2012 35
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e From the file menu click on File then Open and select the file named
PatternGroup.fm then press Open

Examine the features in setup 1. Currently there is a single hole and a rectangular pocket.
Say for example you would like to create a pattern of the hole/ rectangular pocket
combination. 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 that would be more

effective.

e Open the New Feature Wizard in the From Feature group select

Group then press Next.

New Feature

From Dimensions

(") Hole

() Rectangular Pocket
() Slot

(") Step Bore

(") Thread Milling

(") Face

What kind of feature would you like to make?

<Back [ Mext = "@

From Curve
(") Boss (") Round
(T) Chamfer (") side
() Groove
() Pocket
From Feature
@) Group () Pattemn
() User
() Toolpath
From Surface
(") Surface Milling
Extractwith
FeatureRECOGNITION
.] l Cancel ] l Help ]

New Feature - Group Members

Selectthe features to be included in the group.

il holel

il rect_pockl

LY

e Add the hole and rectangular
pocket to Group Members
then press Finish.

| <Back || Nex> ||&@Einish| | [ cancel | [ Help |
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e Open the New Feature
Wizard select pattern and
press Next.

-

Mew Feature - Pattern Base ‘ -

Selectthe feature that will be used to create the pattern.

|2 | I 1

| <Back || Next> | @Einish| | | Cancel | | Help |

New Feature ‘ - m

What kind of feature would you like to make?

From Dimensions From Curve

) Hole (T)Boss ")Round
() Rectangular Pocket )Chamfer  (C)Side
() Slot ") Groove
() Step Bore (C)Pocket
(©) Thread Milling From Feature
() Face (") Group (@) Pattern

I User

() Toolpath

From Surface

() Surface Milling

Extractwith

FeatureRECOGNITION

<Back | Next> | @ rnsn| ] | cancel | | Hep |

then press Next.

e Select Rectangular then press Next.

e Select the newly created group

-

‘ -

New Feature - Patterns

What kind of pattern would you like to make?
() Linear
(") Radial in the setup XY plane
Radial around index axis
(@) Rectangular
(T Points list pattern in the setup XY plane

| <Back || Next> || Einish| | [ cancel | [ Hep |
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Enter 2 for both the number of Rows and Columns and enter 2 for the
Row Spacing and Column Spacing, then press Finish.

Pattern - Dimensicns

Enter the dimensions of the Pattem:

Row Number

2

Row Spacing
2

[7| Local Offset (Include object’s original position in calculations)

|_<Back || Net> |[[%® Enish,| | Cancel | [ Hep |

From the simulation toolbar select 3D simulation then press Play.
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Feature from Feature Exercise #2

e 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 Z=0
e Run a Centerline simulation of the current toolpath. To do this press

the centerline simulation button on the toolbar then press the play
button

On this facing toolpath there are four undesirable areas where we would like to change the
toolpath. For the toolpath representation there are both feed moves and rapid moves. Black
toolpath segments represent the feed moves while the green segments represent rapid moves.
Currently circled in red 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.

FeatureMILL2.5D 2012 39



FeatureMILL2.5D

Basic 2.5D Features

e Press Eject on the simulation toolbar

e Open the New Feature Wizard
and select Toolpath in the
From Feature section then
press Next.

Mew Feature - Curve or Operation

The Toolpath feature requires etther a curve or an operation from
an existing feature to define the toolpaths.

BV 3]

(@ Operation

[Face1. finish v]

| <Back || Next>[[ (58

.| | Cancel | | Hep |

Mew Feature -7 |3
What kind of feature would you like to make?
From Dimensions From Curve
) Hole (") Boss 7) Round
(7)) Rectangular Pocket (C) Chamfer  (0) Side
() Slot () Groove
(") Step Bore ) Pocket
-:- Thread Miling EomiEehns
() Face () Group () Pattem
() User
@ Toolpath
From Surface
() Surface Miling
[7] Make a pattem from this featurs
Bxdract with FeatureRECOGNITION
= Back [ Neﬁ>@[,ﬁﬂ _] [ Cancel ] [ Help ]

----- Mew Feature - Toolpath feature

e Press the Operation radio
button select facel, finish then
press Next.

Data Feed Comp =
ncr> 13,8900, 0.8880, 1.0000  Rapid
ucr> 13.8900. 0.8880, 1.0000  Rapid

e Select the first Y
feed move from the

ne 13.8900, 0.8880, 01200 Rapid
o> 13.3900, 0.8880, 0.0000
o> -1.8500, 0.8820, 0.0000

4 -1.8900, 3.3510, 0.0000

m

4N X

list, then press the
Edit segment
button.

o> 13.8900, 2.3510, 0.0000
o> 13.3900, 5.8140, 0.0000
o> -1.8900, 5.8140, 0.0000
o> -1.8500, 8.2770, 0.0000

o> 13.8900, 8.2770, 0.0000

4| 1 b

| <Back || Ned> |[[# Finish|,| [ Cancel | | Hep |
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e Check the Rapid checkbox then press OK.

Edit toolpath point ==
| Rapid
000 Cancel
Apply
Paint: E % -1.8300 Y 33510 £ 0.0000 Apply & Mext
Lpply & Prew
Toolsis ® (00000 | Y |0.0000 | £ (1.0000 Help

e Locate the remaining y stepover feed moves and change them to Rapid
also then press Finish.

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.

e Uncheck face 1 in the part view (so there are not two facing operations)
e Press Play on the Centerline simulation and observe the toolpath.

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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Feature from Feature Exercise #3

Often when creating NC programs it may be desirable to insert G code between operations or
to add comments. In this example we will explore the “User Defined Feature” that will give
us the ability to add code or comments to their program.

e Click on File then Open and select CodeComment.fm then press
Open.

In the file the should be a hole and rectangular pocket feature. Observe the operation list.
There is a Spotdrill->Drill->Rough Pass 1-> and Finish. Between the rough pass 1 the finish
pass we want to put in an optional stop (M01) so the roughing chips can be cleared out for the

finish pass.
&1 Add-Ins... N
Update Op-List...

e Click on Options then Add-Ins.

e Click on the Browse button.

Macro Add-ins (3]
Add-In Files Db OF.
[ C:MProgram Files'\FeatureCAM15.1.0 43 ADDINSYCenterindexed Stock bas
[ C:Program Fileg\FeatureCAM15.1.0 43 ADDINS ChangeLinetype bas El
[ C:Program Files'\FeatureCAM15.1.0 43 ADDINSDim Text Size bas
1 C\Prooram Filee\FeatireUAM15 1 0 A3 AN DN S DisnlaneMoki Tomet NCCindeln HTR

e Browse to the Code-Comment operation.bas in the examples folder
then press OK and OK again.

[ Import ==
Lookin: |, Holes R G
MNarme . Date modified Type Size
|| Code-Comment operation.bas 12/22/2008 10:08 ...  BASFile 15 KB
Mew Feature @
What kind of feature would you like to make?
From Dimensions From Curve
) Hole (") Boss () Round
. (7 Rectangular Pocket (") Chamfer () Side
e Open the New Feature Wizard o e —
and select User then press ©) Step Bore ) Pocket
NeX'[ ) -:-Thread Milling From Feature
(0 Face () Group (") Pattem
@) User
() Toolpath

From Surface
() Surface Miling

[7] Make a pattem from this features

Bdract with Feature RECOGNITION

<Back | Next > 1 .| [ cancel | | Hep |
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Select Insert Code/Comments (Milling) then press Next.

Mew Feature - User defined feature

What kind of feature would you like to make?

Reqgistered features
= Macro Add-ins

151 Insert Code/Commerts (Milling)

E CProgramData®...\Part Librany

| <Back || Next >[N/ .| | cancel | | Hep |

Click on Line 1 Code and in the New Value field type in “M01” then
press the Set button. Click on the word comment below Line 1 and in
the New Value field type in optional stop then press set then press

Finish.

-

Mew Feature - User defined feature

Dimension Walue

Line 1 Code: M1
Comment Optional 5...
Line 2 Code:
Comment:
Line 3 Code:
Comment:
Line 4 Code:
Comment:
Line 5 Code:
Comment:

i~ —~

m

Mew Value:  Optional Stop

Enter the values for the ‘Insert Code/Commerts (Milling)’

Set
Unset

Resst Al

| <Back || Next> |[4F Fristyly [ Cancel | | Heb |

FeatureMILL2.5D 2012

43



FeatureMILL2.5D Basic 2.5D Features

In the operations list in the results window notice there is a new operation called code/text.
This is the code comment operation that was just created

E Operation List ] .
@ Mutomatic Ordering o
u " : = T
_||-_ (=) Manual Ordering FERE A L 0 Q oL
i R Operation Feature Tool @ .
= g spotdiill hole1 center_5 b
oill hole1 TD_07500_34:T M
rough pass 1 rect_pock1 endmill 0500:reg (: .
finish rect_pock1 endmill 0500:reg —
code/text code_text_1 -
‘\ Results »

e Left click and drag the code/text feature so that it occurs right after
rough pass 1 (a warning message may appear depending on your
configuration press OK if it appears)

R |Operation List
2| . () Automatic Ordering
u I.- - o o
.||-. i@ Manual Ordering FENE U] 0 0
E R Operation Feature Tool
= I8 spotdril hole1 center 5
drill hale1 TD_0O7500_34:T
_________ rough pass 1 rect_pock 1 endmill 0500eg
......... code/text code_text_1
finish rect_pock endmill 01500 reg
‘\ Results

Now an MO01 should appear in the G-Code.

Note: Some posts may not be configured for this functionality to ensure G-Code is properly
output check to see that there is {N<SEQ> }{<UDF-TEXT> }{( <UDF-COMMENT>
)}<EOB> in Formats/Move/UDF Text.

UDF’s (User Defined Features) are not only available for inserting text into the G-code but
can also be configured to create your own customized features. To discover the capabilities
of FeatureCAM’s UDFs contact your local salesperson or support representative.
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2.5D Advanced Milling

Introduction

In 2.5D Milling there are more advanced features than milling and drilling, such as 4axis,
multiple fixtures, cross section, multiple islands, bosses and side features, 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 features.

Multiple Curves in One Feature

Boss and Side features begin cutting the feature at the stock boundary. If your part contains
more than one boss you must select all of the feature curves for the bosses in one feature. If
they are separate features, each will start cutting at the stock boundary thereby removing all
of the material instead of leaving the individual shapes of each boss. Side features are the
same. A pocket with one or more islands (a shape that the tool cuts around and leaves that
shape inside the boundary of the pocket) has an island button to select the curves for the
island, or islands, and then the tool will cut both the pocket shape and the island.

Multiple Bosses ( Dimensions R

What shape is the stock: (@) Block
("JRound

e Open a new Milling (©)N-Sided
document’ Select InCheS Enter the dimensions of the stock:
New Part Document Wizard lﬁ Thickness
2

What do youwantto do?

|j (@ Newfile Width

i3

> () Open an existing file

[¥] Show this dialog on program start 2 [ Next> ”@"Einish -] I Cancel ] I Help ]

< Back MNext > ] [ Cancel ] ’ Help
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e Establish the stock size and Block shape (4 x 4 x 2) or use Sample:
Boss-Side-Pocket.fm.

e Draw the circles for the multiple Bosses (.500 radius Circles as a triangle
as illustrated). These are the multiple shapes you intend to leave on the
top of the stock after machining.

Shape curves do not have to be round but they cannot touch, be inside each other or be higher
than the stock, they will have a common bottom depth although they can be at different
heights. If they are different heights draft angles may not be selected, chamfers will have to
be separate chamfer features but bottom radiuses will be common to all.

e Select New Feature>Boss from
Curve.

e ALL curves must be included in
this one feature

e Enter the height to be 0.500.

e Click Finish
and run a 3D
simulation.
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Pocket with Islands

e Open a new Milling
document and select Inches.
Establish the block stock size
(4 x 4 x 2) alternatively you
may open the Sample: Boss-
Side-Pocket.fm.

e Draw geometry to create a
triangular pocket shape with
.500 radius corners, roughly
as shown.

e Chain aclosed curve from
the triangular shape. Add two
.250 radius circles, roughly as
shown, inside the pocket.

The islands can be any shape and have a common depth. They can have tops at different
heights, but may not be above the top of the pocket. If they are different heights, draft angles
may not be selected. Also, in the case of different heights, chamfers need to be applied to the
pocket, and each island, as separate chamfer operations. If you add bottom radiuses they will
be common to all.

o CIICk On N eW ’ Pocket Properties - pocketl

Feature > Pocket — [ omensions [LocatanStegy Wse |
From Curve >select £ rouah

= finish
the triangular curve

[ Boundaries J I Islands. J I X Section

1 H elect Islands &‘
(.500 depth) Finish, i - e
Show all
then on the Pocket & o o ]
Properties page, e
Dimensions tab
’ *
select Islands and -

include the two circles
whose shape will be
left in the pocket after

machining. mabga g

feeds/speeds

e Click OK and Apply.
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All island curves or circles must be included in the feature.

e Click OK and 3D simulation.

Multiple side features

e Open a new Milling document and
select Inches. Establish the stock
size and block shape (4 x 4 x 2) or
you may open the Sample: Boss-
Side-Pocket.fm.

e Draw a “U” shape with a 2.000
opening and .250 corner radiuses,
roughly as shown, and chain it as
an open curve. Add a .250 radius
half circle, centered in the
opening, and clip the left side.
Click New feature > Side From

L

zZ— " x

Curve and select both the “U” shaped curve and the half circle.

Side features can cut on either side of the curve so it is important that the machining side tab
in the properties is checked to make sure the arrow (which indicates the side to be cut for
each shape) is pointing toward the other side curve. The arrows do not have to point at each
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other but they must point at the other side feature. Although there is no island, so to speak, in
a side feature, multiple sides will have the same effect.

e Click Finish.

e Setthe depth at .250 and
run a 3D Simulation.

Multiple Plunge Point Curve

When machining a part, it is usually more desirable to plunge the tool to depth off of the
material, wherever possible. For example, a part with four bosses that needs to have the
stock removed all the way to the center. A Boss feature is designed to plunge off the part, but
somewhere in the tool path it may also plunge into the material to reduce the travel distance.
However, center cutting end mills, though designed to cut to the center, may find this
difficult. Because of this, Featurecam defaults to using 50% of feed rate when plunging.

In the Boss feature, under the Milling tab, there is a selection called Plunge Points.

e Open the Plunge Point Curve.fm file.
Hide all Curves and Geometry. Double
click on one of the Bosses in the
graphics window to open the Boss
Properties.

e Click on the Rough operation and the
Milling tab. Select Plunge Point and
Unset. Now run a 3D simulation.
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Using a 1.5 diameter end mill, notice how the tool plunges once in the
middle of the Stock. We can use a curve to force the tool to plunge in

certain locations instead of the stock.

e To create this type of curve,
pick Point from the geometry
toolbar. Place multiple point
locations in the graphics
window at locations where you
desire the tool to plunge, as
shown to the right. These
multiple points force the tool to
plunge only at these four
locations, not in the stock.

.

“

ONNO

L@Q

o

e Open the Boss
Properties>
rough>Milling
tab, and select
Plunge Points
then in the New
Value field type in
the exact name
of your curve.
Example:
“‘curvel”.

2.5D Advanced Milling

—

o O

LQ O

\>

e Connect the dots with geometry
using Connected Lines and then
chain as an open curve.

Note: When you create the curve, be sure to
notice exactly how it is named. For

example: curvel.

Boss Properties - boss1

.
-

® bossi
= rough
= finish

Tools [ F/S__| Stepovers | Milling |

Adributes for  rough

Finish allowance = 0.0500

Helix linear approx. tol. = 0.0010
Index X coordinate =

Index Y coordinate =

Index Z coordinate =

Max. ramp angle = 0.0000

Max. ramp distance =
Min Z ramp distance =

Min. comner radius = 0.0000
Mult. rough diameter(s) =
Plunge clearance = 0.1000
Plunge feed override % = 50.0000

_iunge point{s) = curvel
Priority =

Retract point=

Rough pass Z increment =
Target horsepower = 3.1004
\\Joolpath corner % = 0.0000

Linear approx

m

Curly Corner..

New Value®

Click on an operation to set

its attributes and
feeds/speeds

Ly

Unset ]

ResetAll

Apply [ Preview I [ Help

)
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e Click Set, Apply, and OK.

e Run a 3D simulation and notice
that the rough tool feeds to the
center, but does not plunge in the
center.

Note: The curve you create for use in Plunge
Points must have sharp corners at the desired
plunge point locations. As seen in the
exercise, the easiest way to create such a
curve is to use Connected Lines.

Cross Section (X section); Side, Pocket and Boss

Features.

When creating Boss, Pocket and 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.

Cross Section (X section)
e Create a new document, Milling,

and Inches. Select Block and use
Stock Dimensions (6 x 6 x 6).
Alternately, you may open the file:
Cross X Section.fm

e Create a Pocket by drawing a 2.0
radius circle, centered on top, XY

plane of the stock. Click New
Feature>Pocket From Curve, a 1.0 {}_\

Depth and Finish. * — " x

e For use in Cross (X Section), draw a
2.0 radius circle, using Center,
Radius from the Geometry toolbar. Step 1: Enter radius, pick center
Enter X=-2.0 and Y=0, Z=0. Using
geometry, draw a horizontal and

=L

i 2 Center

0 0
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vertical line through the center of this new circle. These lines will be
used for trimming. Trim the geometry until you have the lower right
quadrant of the circle remaining as shown to the right.

This arc could be used as the wall shape of the pocket.
Rules for an X-Section Curve

e When using geometry for your
cross section shape it does not
have to be round. It can be other
shapes as well.

e Once you start drawing away from

XYZ=0 you may not draw back

toward the start point in the X or Y

direction. This would create an
undercut.

e A straight line in the X or Y is ok

as long as the end point continues

away from XY=0. It must also
remain planar (Z elevation must
stay at Z = 0).

e 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.

e A Boss X-Section is the same, but if there are multiple bosses, and the
bosses are NOT the same height, X Section can NOT be used.

Open the file Cross (X)
Section.fm. You should only see

=
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this line and circle, as shown to the right.

2.5D Advanced Milling

Step 1: Pick point

@z |3 |3 |0.0000)

e Create a point located at X=3, Y=-3, Z=0.

Using the Geometry toolbar and the Arc menu, create a 3 inch radius arc

from 2 points, Radius. Click once at XYZ=0
and click a second time at the point location
(point that was just created). This will create a 3
inch arc as illustrated below.

e Click New Feature > Side From Curve.

e Click the line across the middle of the stock
and add it to the Curves list (depth is not
important). Finish.

h
/&Kx/

Y

NE

Side Properties - sidel

[] m Dimensions ‘Lo:aunn | Sv.ralegyl Side control | Misc |
= rough
= finish

[Sw:kCuws. ] l I [ X Section

Draft Angle Chamfer
0.000 0.0000

je—

"
:

Bottork Radius

A 0.0000

Click on an operation to set
its atiributes and
feeds/speeds

e Click the X-Section button and add the arc. Change the machining side if
necessary from the Side Control tab.

e Run a 3D simulation.
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Note: It may be necessary to add a short straight extension on the bottom
end of the X section curve so as to carry the ball end mill flush with the
stock face.

2.5D Plunge Milling

Open a new Milling document. Set the stock as Block, Enter 10 inches for
Length and Width, and 4” for Thickness. Finish and OK.

Now we will need to create two curves in our new milling document.

With the UCS and Setup on the Top and Lower Left of the part create a
point at (X.5, YO, Z0), and a second point at (X9.5, YO, Z0). Draw a 4.5 inch
radius, from Geometry by selecting arc from 2 points, Radius and attach
to the two points.

Important: select the point we created first, then the second point to
create the arc properly. Chain the arc as an open curve.

This curve is the finish curve, the finished shape, or profile that you desire.

e Open the Curve Wizard. Select
Curve from curve, Offset. Next.

e Set the Offset value to .500, and to
the Left. This represents the radius
of the tool (1.000 dia.) to be used for
plunging. Finish.

You can add to the offset value, any
finish allowance if you desire, for an
additional finish pass. You can do
this to remove the scallops left by the
plunge mill tool stepover.

x

The new curve (the offset curve) is
going to be the center of the plunge milling cutter and the milling cutter
will follow this curve.

Note: The Curves created can have any number in their name.
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In order to get the tool to plunge on the curve in an equal stepover amount we have to use
SCL Code to achieve this. The following instructions will introduce you to this concept.

What does this Code Mean?

Hold the Control key and Right Click your mouse on the Status Bar at
the bottom of the FeatureCAM user interface and check the option to
Enable SCL dialog.

\

Click on Edit > SCL Code > Check the All Defines checkbox.

#¥ Inch  Lawer 1 UZS Setupl | Setupl  S0559PokSide.CMC | basic

Copy the bolded code below (minus quotations):

“curvel = crvsamples( curvez, 0.1, 0.001 )" and paste into the Edit
SCL Code top field.

Note: If you fail to check All Defines first you will have to close and reopen
SCL. Also know YOUR curve numbers before doing SCL.

i Edit SCL Code X

JIVeL.L = SIVeARpled cuiveld 0.2 D.001%

|

Evaluate

Delete

TR L 1%

Show

Hide

[[]a11 Defines

Copy

Close

Help

Curve 1 in the code is finish curve number, change to whatever YOUR
finish curve name is.

Curve 2 in the code is offset curve number (toolpath), change to whatever
YOUR curve (offset curve) name is.

0.1 is stepover for plunges (You may change).

.001 is tolerance for following Curve 2 (You may change).
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Click Evaluate and then Close.

2.5D Advanced Milling

Important: You may have noticed when you clicked evaluation that the finish curve moved
to the toolpath curve and became the same size, both curves are now in the second or offset
position, it kept the original curve number from the first position and that is the curve number
that must be selected, it may already be in the curve selection window when you click the
curve button.

Create New Feature > Hole and Make
a pattern from this feature (Points
Pattern). Next.

Set Depth 2.0, check Through, and
Diameter 1.0. Next.

Select Points list pattern in the setup
XY plane. Click Finish

New Feature

-
&

X

What kind of feature would you like to make?

From Dimensions
@ Hole

(") Rectangular Pockst
() Slot

(7) Step Bore

(7) Thread Milling
() Face

From Curve
-._i_.-Boss

() Chamfer
() Groove
() Pockst
From Feature
() Group
(JUser

(Z) Toolpath
From Surface
() Surface Milling

Make a pattern from this feature

|| Extract with

FeatureRECOGNITION

(") Round
() Side

() Pattern

<Back l Next > H@Emish 'I [ Cancel I l Help ]
Pattern Properties - patternl
panem] Dimensions
=M@ holel
= diill Object
Local Offset

D oes © l Sorting I [ Curves ]
Paoint List
8.9900 0.0000 0.0000 0.0000 [PSINIEY
89887 0.1003 0.0000 00000 = H
£9850 02005 0.0000 oooo |5 e Click on the
89787 0.3006 0.0000 0.0000 «
5.9699 0.4004 0.0000 0.0000 Curves... button in
8.9585 0.5001 0.0000 0.0000
8.9447 0.5994 0.0000 0.0000 the Pattern

nnnnn nenos nnnnn

’ Set I[ Add ]iDe\ete

Relative Position

Properties dialog
and select the

‘%] x 800 | voooo |z ooooo A 0.0000 curve you offset
earlier.
Click on an operation to set
its attributes and
feeds/speeds Py OK and Apply
Cancel Apply Preview ] l Help
Hole Feature Properties - holel @
®¢ patternt Di |Lucauun‘ Strategy | Misc
=® S‘?’m [#] Combine with similar holes into canned cycle
(7) Retractto Z rapid plane
(@) Retractto plunge clearance
Drill Operations
Machining Type: (@) Drill only () DrilljMil
[Cspotdrill [¥] Attempt chamfer w/ spot
[ Pilot drill
[¥] Drill
[[IReam Ream before chamfer
[[1Bore
e Uncheck Spot Drill
in the Strategy tab.
Click on an operation to set
its atiributes and

2.5D Advanced Milling 2012
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e Change the tool (matching the offset curve radius) to the appropriate
milling cutter: Tool Group, pick End Mill, then for Diameter select 1.00

inch.
.
Pattern Properties - patternl ﬁ
B patterni Tools |FIS | Cycle |Dri||ing‘
=@ holel
= drill Criteria to restrict tools in list
Tool Group: || Flat End Endmill v
Diameter: Anything -
R ["]Recenttools
Name s Dia. End. Fl. Cutte. Exp. Material Tap. Unit -
O endmill1000-4regt 064 000 4 10100 165, HSS 100. in
[ endmill1000:4regt2 026, 0000 4 10100 127 HSS 200. in.
%] cndmill 1000:4re gww 4 in.
[ endmill1000:high 1000 0000 2 20000 3000 HSS 0.00. in
O endmill1000:high+ 1000 0000 2 40000 5000 HSS 0.00. in E
O endmill1000:reg 1000 0000 2 15000 250. HSS 0.00. in ™
O endmill 1000:regw 1.00. 0000 2  1.5000 250. HSS 0.00. in
- - O endmill 1000:regww 100, 0000 2 15000 250. HSS 0.00. in

Click on an operation to set O endmilll000:reqww+  1.00. 0.00. 2 16250 263. HSS 000 in. -

its affributes and

feeds/speeds
Cancel Apply Preview ] I Help

e Inthe Strategy tab of the Hole Feature Properties, check “Combine with

similar holes into a canned cycle”.

e Apply and OK.

Note: The canned cycle setting helps reduces the retract distance. It
will now retract to the plunge clearance value on each plunge cut.

Grooving

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.

e Create a New File. Stock
dimensions (6” X 6”, Length and
Width X 2” Thick). Finish and OK.

e Create a Point (X 1.0,Y 0.0,and Z

0.0) and another Point at (5.0, 0, 0).

2.5D Advanced Milling 2012
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e Create an Arc from Radius, 2 Pts.
Enter a 2 inch radius and select the first point you created, then the
second.

e Create a New Feature > Groove > From Curve and select the circle. Next
3 times.

e Inthe Dimensions dialog, enter the Width .25, Depth 0.2, and check
Face and Simple (Engrave). Finish and OK. FeatureCAM picks a tool the
same diameter as the groove width and plunges to the bottom, cuts around
the circle once, then retracts.

Note: There may be more passes, depending on depth, but there is no
radial movement of the tool. The walls are cut to size.
In a Face Simple (Engrave) groove the cutting tool is the same width as the groove and
makes one pass. When Simple (Engrave) is unchecked a tool smaller than the width of the
groove is used, and makes a rough and finish pass. This method is usually used when
tolerance and finish are more critical.

Simple checked Simple unchecked
Groove Properties - simple_face X LGroove Froperties - simple_race ﬁm
[ smgiefoce || [ Demensers |Locanon | Svategy | Mac | s face | | Domerscns | Loemon | amengy | mac
| === - '

0.2500 I?_l&"’ole:llmme-
| %’ ar:ynlw
| : I it

?X'}I{nmhﬂ
] Moo
TR Alacos
el
o] e )
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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.

When the tool is smaller than the width of the groove, the first pass places the center of
the tool width on the curve, next makes a pass using the top of the cutter to cut the top of the
groove and next pass using the bottom of the cutter to cut the bottom of the groove, this
method is usually used when width tolerance and finish is critical. The geometry and curve
for the groove must be on vertical walls, outside or inside and the curve may be at the top or
bottom (radially), remember the opening of the groove is facing out (or in) so when it says
curve at bottom it means radially of the tool (check box) because that is the depth of the
groove now and the depth is not measured in the Z direction.

Inside/Outside groove

Groove Properties - simple_inside_outs... g\

1 simple_inside_owtd| | Dimensions |L0c:ati0n Strategy | Side control | Misc

= rough
= finigh Depth
0.2000
N (O Face

(3 Inside/Outside
[ Curve at battom

Width
F

< | [*

Click on an operation A|0.0000
to set its attributes and
feeds/speeds

Frovow ) [_op ]

2.5D Advanced Milling 2012 15




2.5D Milling 2.5D Advanced Milling

4" Axis Indexing and Wrapping:

Introduction

In 2.5D milling, 4™ axis indexing is standard, and can be accessed when opening a new
document. The stock wizard allows you to choose 4™ 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 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.

e The Stock Axis is different from UCS or Setup Axes. It corresponds to
machine zero, along with the axis of rotation for an indexer or rotary table.

e The Stock Axis is not normally displayed but to view the stock axis
click View and select Show/stock axis from the Show menu. lItis
displayed as two vectors (blue). One shows the axis of rotation (X or Y)
and the other indicates the orientation of a O deg rotation (pointing at the
spindle). You must align your part center of rotation to the rotation
axis of the STOCK AXIS.

Stock Properties - stockl lﬁj

® stockl Dimensions | Indexing |

() No Multi-axis Positioning
Generate Single Program with program stop between each
setup

@) 4th Axis Positioning

(@) Index around the STOCK X Axis
(") Index around the STOCK Y Axis
() Index around the STOCK 7 Axis

(7)5th Axis Positioning

Fixdure Location..

Operation Ordering
(@ Tool Dominant

(7) Setup Dominant

Generate Single Program

o] [ ] (o
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If the Stock Axis is not centered, 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 centered.

The Stock axis CANNOT be moved, the stock must be positioned around
it.

e Click on Options then Addins.

e Check the box in front of the Macro called “Center Indexed
Stock.bas” and a little tool bar appears, usually by the Part View.

e Drag the toolbar to dock it to an
area next to the one of the other
toolbars. Click this new button.

e This macro will move and center
the stock with the Stock Axis.

Stock Axis

When a new document is opened, and round is selected,
the UCS and Stock Axis will be merged and centered on
the stock. Now the features can be placed around the

jndexing axis. The UCS may be moved for Feature creation, if desired.

Dimensions .

What shape is the stock: (7 Block Axis: ()X
(@ Round @y
() N-Sided @z

Enter the dimensions ofthe stock:

Length

12 00

<Back |[ Next> |[¥ Finish| | [ cancel | [ Hep |

Stock Axis is
Light Blue in
color.
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Caution: 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 worse.

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 center of the part, the feature
may be created at Z 0, 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.

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

|ndeX| ng . Stock Properties - stockl
® stockl Dimensions | Indexing
Mo Multi-axis Positioning
Generate Single Program with program stop between each
setup
° Open a New Document @) 4th Axis Positioning
. @' Index around the STOCK X Axis
and, USIﬂg one Setup, Index around the STOCKY Axis

Index around the STOCK Z Axis
Eth Axis Positioning

create a Stock (Block) with
the dimensions, 6 inch
Length,Width and operaion Orderng
Thickness. Place the UCS Tool Dominant
in the Lower Left corner, @ Sewp bomnant
and material as Aluminum.

| Generate Single Program

0K l | Cancel

| Apply |
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Click on the Indexing tab and select
4™ axis positioning, Index Around the

Stock X axis and Tool Dominant. OK.

Pick Radial in the Setup XY plane.

Create a New Feature, select hole
from dimension and Make a pattern

from this feature. Next.

2.5D Advanced Milling

New Feature . @Iﬂ_ﬁJ
What kind of feature would you like to make?
From Dimensions From Curve
@ Hole (")Boss (") Round
(") Rectangular Pocket () Chamfer () Side
() 8lot (") Groove
(") Step Bore () Pocket
(") Thread Milling From Feature
() Face () Group () Pattern
(IUser
() Toolpath
From Surface
() Surface Milling
Make a pattern from this feature
|| Extractwith
FeatureRECOGNITION
<Back l Next > H & Finish _] [ Cancel I l Help ]

Enter Plain Hole, Diameter and Depth of 1.0 and check Through.

Click Next

Mew Feature - Patterns

What kind of pattern would you like to make?

‘_:_-Lmear

(@) Radial in the setup XY plane

() Radial around index axis

(") Rectangular

Points list pattern in the setup X plane

] | <Back || Next> ||&Einish| | [ Cancel | | Help

New Feature - Dimensions
What type of hole would you like to make? Plain Hola -
Enter the dimensions ofthe Hole
00 Chamfer
] T Depth
10
iggz—
[¥] Through
1 e
i
[ <Back " Next > Hﬂ Einish _] l Cancel ] l Help ]
g
[ ]

Diameter 4, 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

Pattern - Dimensions

Enter the dimensions ofthe Pattern

Number
6
Diameter
n Spacing Angle
60
Angle
0o

[|Local Offset (Include object's ariginal position in calculations)

Preview

| <Back || New> |(&@Finish | | cancel | | Hep |
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e Location X 3.0, Y3.0, Z 0. Finish

New Feature - Location

Where do you wantthe Pattern to be located?
l.é.‘xYZ

-._:_JPolar

() Radial about X axis

=
_'*l X 30 Y 30 Z 00

Preview

| <Back | Next> | @Egmish| | [ cancet | [ Hep |

e Create a New Feature. Pattern. Next.

e Use the pattern just created. Next

New Feature - Patterns

What kind of pattern would you like to make?

(7) Linear

() Radial in the setup XY plane

(@) Radial around index axis

() Rectangular

(") Paints list pattern in the setup XY plane

_ <Back || Next> | @Finish | | Cancel | [ Help |

i ] E =5

2.5D Advanced Milling

Mew Feature

What kind of feature would you like to make?
From Dimensions From Curve
(") Hole (")Boss (")Round
() Rectangular Pocket () Chamfer () Side
() Slat () Groove
(") Step Bore (") Pocket
() Thread Milling From Feature
L) Face () Group (@) Pattem
(C)User
(") Toolpath
From Surface
(") Surface Milling
Extractwith
FeatureRECOGNITION
< Back [ MNext > H@iu [ Cancel ] [ Help ]

e Select Radial Around the index axis.
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four faces positioned the same as the original pattern.

Pattern - Dimensions

Enter the dimensions of the Pattern:
Number
4

Spacing Angle

,y% o

x z

Preview

Next > ’@Elmsh '] i Cancel ] i Help ]

2.5D Advanced Milling

e Number 4, Spacing Angle 90.

e Finish.

This places the (6) hole pattern on

When you choose to put a different feature on each face this is not a pattern around the
indexing axis. There are several ways to accomplish this.

Note: Remember you CAN’T transform/rotate/copy features around the indexing axis.

An alternate way is to create a Setup on each face. For example, on the 6 inch cube stock
place a Setup on lower left corner of the stock on each face to match Setupl. When creating
a new Setup you want the X axis to point in the same direction on ALL setups. If you need to,
rotate the Setup around the Z axis so the X is pointing the same direction as the Stock Axis

X.

Let’s create 4 setups, top, front, bottom and back of the part.

Open a New File with the
Stock dimensions 6” X 6” X 6”,
and align the UCS and Setup
on the Top and Lower Left of
the part.

Setups ﬁ
Current Setup:
Setupl -
MNC Program Name:  Fi1
Fixture 1D: 54
UCs: UCS_Setupl
Type: Millng

2.5D Advanced Milling 2012
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e Click the Setups icon on the Advanced Toolbar. &

e Click New and Next.

e Select Align to Stock
Face.

e Next.

e Select Front for the
Stock Face and the little
hand at LL (lower left).

e Next

Setup - Part Program Zero

What method do youwant to use to define the part program zero location
for Setup2?

(@) Align to Stock Face

() Align to Index axis

(7) Align with existing UCS
(7)) Align to part geometry

() Use current location

[ <Back | New> | ¥ Emisn| | cancel | Hep |

Setup - Part Program Zero

Where should part program zero be located for Setup2?

Stock face

@) Front Left I Top
(C)Back Right () Bottom
X¥Z Location

E Pick location

<4

[ <Back ][ Nexi > ”\?-Einish] [ Cancel ] [ Help ]

Note: If necessary use Z Rotate to align X with Stock Axis X.

e Finish.

e Repeat the steps for two other faces on the Back and Bottom of the

part.

You can now create the feature, or features, as you would normally, (UCS — XY plane) on

each face.

2.5D Advanced Milling 2012
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Hint: Keep Setupl in the isometric view as you create each Setup. All faces relate to the first
Setup as to which is Top, Front, Bottom and Back. This helps to keep the orientation straight
in your mind. Also, remember that you must have a
Setup on each face to use Setup Dominant.

e Before creating the feature, select the
Setup first (Setup2 — Front Face) in Part
View window that belongs to the face that
you want to apply the feature to.

e Select the Top view, then create the
features for that setup.

e Select next setup, top view, until all
features are on all faces.

Another way is using one setup and creating new features, from dimensions, on multiple the
faces. There is the ability to specify the Location around the part when Radial about the X
axis is chosen on the Location dialog.

The Radius value is the top of the
feature. It is measured from the center of
the Stock Axis in the Z direction and will
place the top of the feature at the
specified radius which would be the stock
face.

New Feature - Location

Create a New Feature, select Hole
from dimensions, Plain Hole,
Diameter and Depth 1.0. Next. — |

On the location page check Radial
about X axis.

P @) Radial about X axis

Where do youwant the Hole to be located?
xvZ ¥ shift

FalzEn 0.0000

Oy

Radius

s 1.0000

Angle
T 0.0000

Mxnn

Preview

[

| <Back “ MNext > ”@Emlsh '| | Cancel | | Help |

e Enter 3 for the Radius, Angle 270.

This places the top of the feature to the desired face around the Indexing Axis.

e Enter 3 in the X Location.

This will position the feature on the face measured from the UCS in the X
direction.

2.5D Advanced Milling 2012
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e Enter O for the Y shift.
This will position the feature on the face in the Y direction, in this case no shift.
e Finish.

Another way is when creating new features from a curve using one setup. You need to view
the XZ plane (Front), so geometry and curves created on the front face can be transformed to
the back side using the Y direction. This also applies to curves created in the XY plane, top of
the part that can then be transformed to the bottom using the Z direction. Once the geometry
and curves are in place the New Feature can be created and you need only to select the curve

on any face and FeatureCAM knowing the position around the indexing axis to machine the
part.

Froview | [ o8 | | Concol

Another way, using one setup, is to create ALL geometry and curves in the XY plane and
Transform/rotate them around the center point and X axis. Each feature needs to be
rotated to the correct face, individually, then create the new features from curves.

Remember you CAN’T rotate FEATURES around an index axis but you can rotate
geometry and curves).

@) Cerer Pond and £ Ans
x| vz 00000 00000

The last way using one setup is when you create a hole pattern in the XY plane (for example
a bolt circle) and then you need to place it on one other face. In this case, you don’t use a
pattern from a pattern, because you only need it on one other face, and you can’t
Transform/Rotate features around the indexing axis.
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Open a New File and create 6” X 6” X
6” Block of Stock.

New Feature. Hole from dimension
and Make a Pattern from this
Feature. Next.

Create a Plain hole, Diameter and
Depth 1.0. Next.

Radial in the XY plane. Next.

Pattern - Dimensions

Enter the dimensions ofthe Pattern
Number
6

Diameter
Spacing Angle

60

Angle
0.0

["|Local Offset (Include object's ariginal position in calculations)

Preview

| <Back | Next> |@ginsh| | | cancel | [ Hep |

2.5D Advanced Milling

New 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 | New> | @Einish|.| [ Cancel | | Help |

Diameter 4, Number 6, Spacing
Angle 60. Next.

In the Location window select Radial about the X axis, Y Shift 0, Radius
3.0, Angle 270, X Location 3.0. Finish.

MNew Feature - Location

Where do you want the Pattern to be located?
Oxvz Y shif
_JPolar

- 0.0000
@ Radial about X axis

Oy

Radius
3

Angle
270

| <Back || Nex> | @Einish | [ Cancel | | Help |

+
2 s
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Round Stock

The Stock Axis is in the center 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 CAN’T be Transformed/rotate/copied around the Stock
AXxis. One setup is commonly used, but other setups may be added if needed. You may also
wrap 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 center 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 4™ axis is turned on. If it is not visible usually two things happen, either
4™ axis is turned off (stock, indexing tab) or the feature was created at the center of the part
and you failed to move it up to the desired radius on the part, it cannot wrap around the
center.

Dimensions

What shape is the stock: -:-Blocl-( Axis: OX
. @ Round Oy
Wrapping a Groove e Oz
Enter the dimensions ofthe stock:
e Open a New Milling
Document, Inch, Round _— oD
Stock, X axis, OD 12.0, 12
Length 12.0 and ID 0.
. Length h—ﬁ D
e Onthe Indexing Tab select - —
4th :
e Axis Positioning, and Index Do |[Net ] [misnly] [oCameels] [arieind]
around the STOCK X AXxis. ——

e Click on View from the top Menu
bar. Show > Show Stock Axis.

The Stock Axis and the Setup/UCS are
together in the center of the part.

The stock and length of the stock are
aligned with the X axis. Alternatively,
open the 4axis wrapping.fm example.
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Note: 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 soup can. The values entered as
indicated below will start the groove with the center of the tool being on X 0.0 and end on X
0.0 with no movement in the X direction. The Y is Pi*12 determines the length of the
geometry and the part will rotate 360 degrees. The Z 6.0 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.

e From Geometry draw a line from 2 points to the dimensions below.
Disregard length and angle.

o o e o ez e alan |L [37699 |

XYZ 1 sets the start point of the groove tool at the top or radius of the stock centered on the
end where the Setup X 0.0 is located. Y 0.0 means it starts on 0 in the Y direction. Z 6.0
means it starts at a 6.0 elevation in the Z direction above the center on the 6 inch radius of the
stock.

XYZ 2 is 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 - 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*12 - Means the part will rotate once around the part. Notice that the value
IS pi*12, this means pi times the diameter which is the circumference of the 12 inch diameter
stock and FeatureCAM understands what pi means and its value and the *(asterisk) is
multiplication. Z 6.0 - Means the tool ends at the same Z elevation as when it started.

e Select New Feature, Groove From Curve and select the line.
e Groove Width .250, Depth .200, Simple (Engrave) and Face. Finish.

e Double click the groove feature in the Part View window. Check the
“Wrap feature around the X axis” box at the bottom of the dimensions
tab. Click OK and run a 3D simulation.

The tool plunges to depth, rotates 360 degrees, retracts, and finishes.
Groove Properties - groovel li_hJ

® groove 1 Dimensions | Location | Tool Axis | Strategy | Misc

= slot
Widith Curves...

Q@ Face

| Simple (Engrave)
Depth
0.2000
¥

Inside/Outside
Bottom Radius
0.0000

Through

| Wrap feature around X axis A 0.0000

Click on an operation to set
its attributes and
feeds/speeds

Cancel Apply Preview ‘ ‘ Help 27
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¢ Right click on the groove feature in the Part View
and pick Hide
Selected.

e Select the Line just
created to change the

dimensions.

e Change only the end point (XYZ2) in the X to
12.0, click Modify, run a 3D simulation.

Now the tool plunges to depth, part rotates once
around but travels the full length of the part, retract and finished.

e Select the Line again.

e Change the end point (XYZ2) Y to 4*pi*12,
Modify, and run a 3D simulation.

Now the tool plunges to depth, part rotates 4 (4 x
360 degrees) times around the full length,
retracts and finished.

e Select the Line once more.

e Change only the end point (XYZ2) X to 0 and Y to 270/360*pi*12, run a 3D
simulation.

Now the tool plunges to depth, part rotates
270 degrees or % of the way around,
retracts and is finished.
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Wrapping a Pocket

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 center 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 the feature
can be created. The feature remains at 0. in the Z Location.

Remember, if the 4™ axis is not checked, on the Stock properties Indexing tab, or the

feature is located down on the center of the part, the “Wrap feature around the indexing
axis” on the dimension tab will not be visible.

e Open a New Milling Document, Inch, Stock as Round, and X axis.

Set the Diameter 12.0, Length 12.0, ID 0.

Next twice, 4" Axis Positioning, and Index around the Stock X axis.

¢ Next twice. Rename the Setup, if you choose. Next.
e Use the current location for alignment. Finish and OK.
o Create a New Feature, Rectangular Pocket from Dimensions.
( New Feature |M
e Next.
What kind of feature would you like to make?
From Dimensions From Curve
(") Hole (")Boss (") Round
(@) Rectangular Pocket () Chamfer () Side
() Slot () Groove
(") Step Bore (") Pocket
() Thread Milling .
(O Face () Group () Pattern
() User
() Toolpath
From Surface
(C) Surface Milling

[|Make a pattern from this feature

Exdract with
FeatureRECOGNITION

<Back | Next> | &@Einish| | [ Cancel | [ Help |
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e Enter Length 3.0, Width 5.0, Corner Radius .250, Depth .250.

o Next.
New Feature - Dimensions
Enterthe dimensions of the Rectangular Pocket -
New Feature - Location
Length 3
Where do youwantthe Pocketto be located?
+ | ee—— N
Width @xvz
5| :I: Corner Radius ‘.:_.'F’olar
Chamfer 1 — 05 () Radial aboutX axis
i Depth Z
0.0 d
i T },QL 025 Y
Draft Angle kel Bottom Radius
0.0 0.0 X
Angle:
00 T
e
A x v 25 z6 ,
-
’ <Back “ Next > ”@Emlsh .] ’ Cancel ] ’ Help l

¢ |nthe Location window enter X4, Y-

2.5’ Z6 FlnlSh | [ < Back ” MNext > “@Emish v] ’ Cancel ] ’ Help ]

This centers the pocket and places the top of the feature at the outside radius
of the stock.

e Double click the rectangular pocket feature in the Part View window. On
the Dimension tab check the box “Wrap Feature around X axis”.

Note: If it's not visible, either the 4" axis is off, or the feature is at the
center of the stock.

e Click Apply and OK. Run a 3D simulation.

Rectangular Pocket Properties - rect_pockl

™ rect_pockl Dimensions | Location | Strategy | Misc
= rough
5 s
Length 3
. —
|
5 * Cormer Radius
L 0.2500
Chamfer =
0.0000 : . L Depth
0.2500
iy L
Draft Angle Bottom Radius
0.000 0.0000
Wrap feature around X axis A 0.0000
‘Wrap Options
Click on an operation to set
its attributes and
feeds/speeds
[ OK ] [ Cancel ] [ Apply Preview
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Wrapping a drilled hole pattern

2.5D Advanced Milling

e Open a New Milling Document, Inch, Stock as Round, X axis.

e Enter Diameter 12.0, Length 12.0, ID 0. Next twice.

e 4" axis Positioning, and Around STOCK X axis. Next. Set it to Tool
Dominant. Next twice, Use current location. Finish.

e Create a New Feature, Hole
From Dimensions and Make a

pattern from this feature. Next.

e Plain Hole, Diameter 1.0, Depth
1.0.

e Next.

MNew Feature

7 S

What kind of feature would you like to make?

From Dimensions From Curve
(@ Hole (") Boss
_ Rectangular Pocket _ Chamfer
() Slot () Groove
() Step Bore () Pockst
() Thread Milling From Feature
@ Face (") Group
() User
7 Toolpath

From Surface
(") Surface Milling
1Mol natarn fr

(") Round
() Side

() Pattem

New Feature - Patterns

What kind of pattern would you like to maka?

Linear
(@) Radial in the setup XY plane
-.:_.-Radial around index axis

Rectangular
_ Points list pattern in the setup XY plane

| <Back | Nex> |@Enish| | | cancet | | Hep |

 thic fontur,
New Feature - Dimensions
Whattype of hole would you like to make? Plain Hole -
Enterthe dimensions of the Hole:
— 0.0 Chamfer
_/T Depth
10
e
|| Through
1 peme
’ < Back “ Mext > “ﬂEiﬂish -] ’ Cancel ] i Help ]

2.5D Advanced Milling 2012

31




2.5D Milling

Pattern - Dimensions

Enterthe dimensions of the Pattem
Number
9
Diameter

Spacing Angle
10.0 L=E

40

Angle
0.0

["|Local Offset (Include object's original position in calculations)

Preview

[ < Back " Next > "&Einish '] | Gancel | | Help ]

2.5D Advanced Milling

Radial in the setup XY plane.

Next.

Diameter 10.0, Number 9, Spacing
Angle 40, Angle 0. Next.

New Feature - Location

e Setthe Locations at X6.0,Y0, Z
6.0.

e Finish.

Where do youwantthe Pattern to be located?
@XYzZ

'.:_.'F’olar

() Radial about X axis

Exs Y 00 Z6

Preview

| <Back || Next> |@FEinisn| | | cancel | | Hep |

Hole Feature Properties - holel

Double click the hole
feature under the Pattern
from the Part View window
and check “Wrap Feature
around X axis” OK.

Run a 3D simulation.

"% pattem1

=M@ holel
= spotdrill
= diill

Click on an operation to set
its attributes and
feeds/speeds

Dimensions |Locauon | Strategyl Misc |

Type: |Plain Hole hd

0.0000 Chamfer
7
Depth

1.0000
(s
Te=#

[ Through

1 Diameter

[¥|Wrap feature around X axis

0K l [ Cancel ] l Apply Previev

2.5D Advanced Milling 2012
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The wrapping keeps the point of the drill lined up with the centerline of the part.

Wrapped Engraving

Engraving around a cylinder can be accomplished, by first creating the text, and then

applying a grooving feature to the text curve.

g
Curve Creation

|

e Open a New Milling
Document. Inch, Round
Stock, X axis.

e Diameter 12.0, Length
12.0, ID 0.

¢ Next twice.
e 4" axis Positioning,

and Around STOCK X
axis.

YWhich method do you wantto use?

Chain pieces of geometry into a closed boundany
using a single mouse click,

Chain pieces of geometry into an open boundary
using a mouse click at each end.

J
L
~

Create curves using the curve wizard.

T

Chain projections of verical sufaces into curves

using mouse clicks.
Cancel

Help

i

e Click on View from the Menu bar at the top. Show, Show STOCK
Axis to make sure the Stock Axis and the Setup are aligned and

centered on the part.

Curve Wizard

5]

Change to a Top view, Select
Construct, Curve, Curve
Wizard.

e Select Other Methods and
Text. Next.

What method of construction do you want?

What specific constructor do you want?

Q) Text

Curve from curve @) Other methods

Curve from surface

Function
Cams

Splines

Aa

Ellipse
Rectangle

Gears

| |

MNext = Cancel Help |

e Inthe Text field type DELCAM, click the Font button, select Machine Tool
San Serif from the list, and Size 72. OK.

2.5D Advanced Milling 2012
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Justification
Center. Finish.

e Select Linear, Location of X 3, YO, Z 6, Angle -90 and

=)

Engraving Text
Text DELCAM Curve name:  curvel
Pathtype: (@)Linear (") Circular (") Curve
Location: M 3 00000 6 [ |Reverse
Angle: -850 [vertical text
Justification:
Alignment X 0 Y 0 ﬁ
Scaling: X 1 Y o1
Spacing: 0 [ Font... ] [ Preview ]
’ < Back “ Finish ] [ Cancel ] ’ Help

This will move the text to the outside radius of the
Stock. It will also rotate and center it to the proper
alignment position.

2.5D Advanced Milling 2012

rNew Feature @ &1
What kind of feature would you like to make?
From Dimensions From Curve
) Hole ()Boss ()Round
() Rectangular Pocket () Chamfer (")Side
()slot @ Groove
(") Step Bore (") Pocket
(0) Thread Milling From Feature
- o gowe e e Create a New Feature,
© Toolpaih Groove From Curve.
From Surface
(") Surface Milling e Next
[ [Make a pattern from this feature
Bxtractwith e Select the text curve (all
FeatureRECOGNITION
letters are one curve).
<Back [ Next > "@ Y] ’ Cancel ] ’ Help ] .
e Next twice.
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( New Feature - Dimensions )
Enter the dimensions ofthe Groove:
Width
0625 @) Face
Simple (Engrave)
e Enter Width .0625, Depth .02, — © Inside/Outside
Simple (Engrave), and Face. Dept
0.02
e Finish. S —>
/ %— Bottom Radius
0.0
[ | Through
I <Back " Next > "@Einish .] I Cancel ] I Help ]

Groove Properties - groovel

™ groovel Dimensions |Lccation | Tool Axis | Strategyl Mise |
= slot
widh
0.0625 @ Face
) [ Simple (Engrave)
(L) Inside/Qutside ° Double CI|Ck the groove from
Dept the Part View window.
0.0200

W/: SotomRags e On the Dimension Tab, check
“Wrap feature around X

[] Through
HPg 1]
Wrapfealure around X axis A 0.0000 aXIS . Apply and OK.
Click on an operation to set
its attributes and
feeds/speeds
oK ] [ Cancel ] [ Apply Praviey

e Run 3D simulation.
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Form Tools

Introduction

In this module the user will learn how to create Form Tools for milling with end mills and
side cutting milling cutters and also for drilling. 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 anytime.

Create a Dovetail Milling Form Tool

e Open a New Milling Document, inch or
Dovetail Form Tool.fm for reference.

e Create Stock size 6x6x6, any material,
no 4™ axis. Viewing from the top,
Locate the UCS in Lower Left Hand
corner of stock.

e Right Click in graphics window and
View from the front. The XZ plane.

It is 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.

e To view the STOCK AXIS Click View in top toolbar>Show>Show STOCK

AXIS.
Another set of arrows (blue) will show up in the graphics window merged with the UCS.
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The Z0 will be the bottom of the Dovetail tool. The XO is the
center of the tool and only half (radius) of the tool will be created
(+ side of X). The finish curve will be an open curve.

e Using the Geometry constructors Draw this shape
and chain an open curve. (no centerline)

2.5D Advanced Milling

4'3-‘ ’-ﬂfﬂ.250

3.000

UCS = XYZ 0and STOCK AXIS 0

I . 45,000

J 1.0004\ Lﬂf

e Click on Manufacturing on top toolbar and Select Tool Manager.
e Select “From Crib”
Tool Manager - - &J
’-’I:I'OCJOCIJT.GI,-O ” End From Crik [TDDIGrUup: ] CurremC:b o
® u basic - Enct Ml - basic
M I | | p %E?;E?EEPDc&itral_'lru_?ls_lfm'm_\‘ = | Ezzsgﬁirf‘:zrm_TDDI_TDD\s_fmm_\E
. vetal_ orm_Taol_Too s_ron: __NEWTDUI.
e “Current Crib” Lstopiors — [T
TOOIS_ Diameter - Diameter v] = 2 -
e “Sortby” Diameter. | asser: EAC.
endmil :high+ Select All endmill2000:high+
e “Show only” S0 g im0 i
Diameter. = el
__Propemes .
e “=2"Press Enter.
ThIS takes you to Tool Parameters Material Lss
the 2 inch diameter G CRET
end mIIIS. OK. EIZ?;:Dlameter ZT.ZEUUm
* Double Click ona G o o0
2 inch tool in the Eiee  Sneis
Current Iist Cutting Type CENTER

End Mill Tool Properties [

Endmill |Overrides I Holder | Feed.‘Speed|

Name
Dia 2.0000
Measure Inches — =
Diameter 2.00000 in
Overall Length 6.50000 in
Exposed Length 6.00000 in inches.
Cutter Length 4.00000 in
Flutes 2
Shank Diameter 1.25000 in
End Radius 0.00000 in ["Ball-end
[]Use curve to describe tool shape
Taper 0 deg. Diameter at Bottom Compute from shank
ool End Type dimensi
Cutting Type  [¥] Center Flute Angle
Material [Hss ~|  Finish [BRIGHT |
Hand (@) Right Hand () Left Hand
[ 0K ] [ Cancel I Apply

The 2” inch diameter end mill was
chosen because our Dovetail tool is 2

When you specify the shape of a tool
with a curve, many of the dimensions
normally entered for a tool are no
longer used, but the diameter

on is still critical for milling
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operations. The diameter is still used for calculating stepovers and generating the paths.

e Change the Name to “Dovetall
2.0 x 45"

e Check “Use curve to describe
tool shape” and Click on the
curve in the drop down list.
OK.

Remember if the curve is not in the
drop down then you either do not have
the STOCK AXIS at the XYZ0 or the
curve does not start at XYZ0.

End Mill Tool Properties S
Endmill | Overrides | Holder | Faedj’Spaedl
Name Dovetail 2.0x45
Measure Inches
Diameter 200000 in —
Overall Length 6.50000 in
Exposed Length 6.00000 in
Cutter Length 4.00000 in
Flutes 2
Shank Diameter 1.25000 in
End Radius 000000 in ["|Ball-end
Use curve to describe tool shape
Selectcurve curvsﬂiv
Paste copy of curve into graphics window Paste Tool End Type |SINGLE v
Cuting Type  [|Center Flute Angle e v
Material [Hss ~|  Finish [BRIGHT -
Hand (@) RightHand “)Left Hand
l OK l I Cancel I I Apply I I Help I

The New Tool shape appears in the window.
“Cutting type”, “Material”, etc.

Be sure to make any necessary changes such as

This only creates the tool; you must now create geometry and a groove feature.

¢ Viewing from the top, draw
a line across the center of
stock. Extend the line 1.100
inches beyond each side of

b

the stock so the tool will
plunge off the material and
retract when it's clear at the
end of the cut.

New Feature - Dimensions
T X Enter the dimensions of the Groove
Width
2 @.Face
[¥] simple (Engrave)
() Insids/Outside
Depth
e Click on New Feature and Select Y B
“Groove from curve”, Select geometry % Botom Radius
line and Enter Width 2 inches. Simple 00
(engrave). Depth of .75. Finish and Lo
edit properties.
I < Back “ MNext > ”,ﬁ“Einish v‘ I Cancel ‘ I Help ‘
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Tools |FjS |Mi||ing
Criteria to restrict tools in list
. Tool Group: & Form Tools -
° CIICk On SIOt Diameter: Anything -
operation and . -
Tools tab and | ?
from TOOI AR [ |Recenttools
GrOUD Select Name « Dia. End Fl. Cutte Exp. Material Tap. Uni
Form Tools. ElDovetzil20. 200 000, 2 40000 600. CARBL. 000. in
Check the bOX Ol gndmill2000:. 2.00. 0000 2 16250 363 HSS 000 in
in front of
Dovetail. OK.

e Run 3D Simulation
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Create a Side Milling Form Tool

e Open a New Milling Document, inch or Side
Milling Form Tool.fm for reference.

e Create Stock size 6x6x6, any material, no 4"

axis. Viewing from the top, Locate the UCS in
Lower Left Hand corner of stock.

e Right Click in graphics window and View 3.000
from the front. The XZ plane.

e Using the Geometry constructors Draw this

shape and chain an open curve. (no
centerline)

2.5D Advanced Milling

R0.125 3typ

UCS = XYZ 0 and STOCK AXIS 0

° VleW|ng from the front Groove Properties - groovel

d raw a I|ne from 2 p0|nts at M groovel Dimensions ‘LocationlSLrategyISide control | Misc |

= rough

X0, YO, Z -.4375 across the = fih
front face for the groove.

& =
ep

0.1250 ) Face
Simple (Engrave)

¢ Repeat the Groove from
curve feature but instead

(@ Inside/Outside
D Curve at bottom

Width

select Inside/Outside with a
Depth of .125 and a Width

o6250)

of .625. Finish.

e Click on Rough operation
and Tool tab. From the list
of Side Mills Select a
KEYSEAT cutter then Click || Cickenenoperaionio et

its aftributes and
feeds/speeds

A 0.0000

on the new tool button-" .

Cancel Apply Preview

e Change the name to Side
Milling Form Tool 2.25D x
(2).125r.

e Change Diameter to 2.250.
Change the Cutter width to .625.
Check “Use curve to describe tool
shape” and Click on this new
curve in the drop down list as
before. OK.

e Click on Finish and Tool tab and
Tool Group Form Tools. Check
the same tool as for the rougher.
OK and Run 3D Simulation.

The Tool makes a Rough and Finish pass.

2.5D Advanced Milling 2012
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Create a Drilling Form Tool

Open a New Milling Document, inch or Drilling Form Tool.fm for
reference.

Create Stock size 6x6x6, any material, no 4" axis. Viewing from the top,
Locate the UCS in Lower Left Hand corner of stock.

Right Click in graphics window and View from the front. The XZ plane.
Using the Geometry constructors Draw shape from the dimensions shown
on the next page and chain an open curve. (no centerline)

Click on New Feature Wizard and Select Hole from Dimensions. Next.
Select Plain Hole. 2.0 Diameter. 2.25 Depth. No Chamfer. Uncheck
Through. Next.

Enter X3, YO, ZO for Location. Next.

Uncheck Spot Drill.  Next and Next.

Default Tool Select “I want to Search for another tool or make new one”.
Next.

Tool Group Select Twist Drill and Diameter 2.0. Click “Create New Tool

button” " and Change Cutter Length to 3.0, Overall Length to 5.0 and
Exposed Length to 4.0. Check “Use curve to describe tool shape” then
Select the curve. Re-Name “Drill Form Tool 2.0” and Apply.

Check Create New Tool when asked in Rename Tool popup. OK and
accept as override. Finish.

Run 3D Simulation. You can see the cross section.

|

2.000 - —0.375

1.000 —

!

1.000

‘?G.G?E % —=

‘? D.375
0.25
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Multiple Fixture Documents

Introduction

FeatureCAM allows the user to program multiple parts or multiple instances of the same part
within a single part called a Multiple Fixture (mf) document. These documents are for
milling parts that have already been created and saved in individual fm files. The parts can
be arranged relative to a single Setup, or they can each have their own individual fixture
positions. They can also be machined from a single stock model or from individual stock
pieces.

Since complete parts are loaded into Multiple Fixture documents, they cannot be edited
within the Multiple Fixture environment. They must be changed in the fm files and then
manually reloaded into the mf file.

This chapter will describe the process for loading parts into Multiple Fixture documents.

Getting Started
In order to begin programming a part, the Multiple Fixture option must be selected from the
New Part Document wizard.

Mew Part Document

[650)
Cancel
E TumMil
Help
g Milling Setup
¢ Wwire EDM Setup

ultiple Fisture

L
.‘; 4

@ Tombstone Fisture

u . . . .
b & Simulation M achine Dezign

4

Unit of Measure: @ Inch 71 Millirmeter
Initial stock dialog @ ‘wWizard (1 Properties () Mone

[ Save as default

Issue FeatureCAM 2012 1
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Multiple Fixture Interface

The user interface for Multiple Fixtures is slightly different from the typical fm file. You will
notice that many functions are dimmed or completely unavailable. Again, this is because the
purpose of the Multiple Fixture document is to collect and arrange multiple parts into a single
file — it is not for creating features of any type or making changes to existing parts. So, any
functions related to creating toolpath will not be available.

Steps

The Steps mode of the Toolbox is open by default (Part View is not available at any time),
and it is quite simple. The only entries that are unique to the mf file are Fixture ID and Parts.
The rest of the options operate exactly as they do in any other FeatureCAM file.

Fixture ID
The Fixture ID step allows the user to define and locate established fixture locations. Those
locations can later be used to anchor single or multiple parts.

Parts

The Parts step is the Wizard that is used to build and edit the part layout. It allows the user to
add, delete, and edit all of the part configurations in the file. Remember, the parts themselves
cannot be edited in the Multiple Fixture environment. We will discuss making changes later
on in this chapter.

The following examples will examine how Multiple Fixture files can be programmed:

Example 1 - Multiple Parts as Separate Blocks

For this example, we will use the Caliper part that is found in the FeatureCAM Examples
folder. This part has two setups — a top setup and a bottom setup. We will use this to create a
row of tops and a row of bottoms. This will depict a scenario where you have parts that you
are rotating through fixtures on the machine. For each cycle, you will be adding a set of
material blanks and removing a set of complete parts.

The first step for creating a Multiple Fixture file is to add parts that you want to machine to
the Parts List.

e Make sure the Multiple Fidures

=

Parts step is Setups [* - Excluded) [ ok |
Parts List fomihe |22 P lmmew |0
buttons along the wy,  PasList.. |
ot e ol - ==
Add...

Up Delete

Drown Edit...

Include [Machine Sim...

Exclude | Heb |
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e When the Part Files ==
Part Files
window ok |
opens, click @
Browse and
navigate to
the Data [ Feead ]
folder
e Open Delete |
Caliper.fm. E|
e Click OK and
Add 4 I .
Setup

As stated earlier, the
Caliper part has two setups,
and we will be machining
both in this example. First,
we will start with a row of
Top setup parts.

Click the top setup

Notice that there is also a
field where you can name
the Multiple Fixture file.
This is the name that will
appear in the NC code, if
desired.

Which setup do you want to add?
Part/Setup:

CALIPER/bottom
CALIPERfop

Part Name (optionaly; MF2

(uu)

=

The next screen allows the
user to select a starting
offset for the parts. Since
we will be cutting our parts
from separate fixture offsets
in this example, this dialog
will determine the beginning
offset, and other offsets will
be added incrementally as
we add parts.

e Accept 54 as the
initial offset by
clicking Next

Fitures

(@ Create a new fidure for each setup
Start fodure IDs at: 54

<Back || MNed> | | Cancel | | Hebp
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The next screen in the wizard defines how this part will be arranged. The XYZ location is
the position of the first setup, and the other boxes determine the number and spacing of the
repeats. Since these are repeats, a value of 3 will give us 4 instances. FeatureCAM fills in
the spacing automatically by adding a set distance to the part’s stock size, but this can be
overridden to any value the user wants. Note: When using separate blocks of stock, the
spacing is for simulation purposes only. The actual offset positions will have to be
determined at the machine and entered into the control registers.

e Fill out the

) . Configuration
Configuration
dialog box as T Where do you want the origin of the first setup?
shown T
e Click Next ‘rr’repeat 3 h ¥ 00000 Y 0.0000 Z 0.0000
[ P— [ —]
Y spacing
- — How many times do you want to repeat this setup?
repe -
][] :
Q€ Krepeats 3 X spacing |8
Y L ArEpedt 1] ¥ epeats 0 Y spacing 3.3460
el |
origin X
<Back | MNed> | | Cancel | [ Heb
e Select o
Individual
Blocks and What stock configuration to use?
. @ Individual Blocks
click Next :
IE“E\ Single Block
Indivicual Blocks
Single Block
cBack || MNet> | | Camcsl | | Hebp
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At this point, we have completed the layout of the first set of parts. The Preview dialog
appears. You can drag this window aside to inspect the part placement. If you want to make
any changes, click Back to revisit the wizard screens.

Preview

e Click Finish

The new setup configuration is shown in the view.

Press:  <Finish: to accept,
zBack to change,

<Cancel> to abort.

| <Back || Finsh | | Cancel | [ Hep |

Once you have clicked Finish, the Multiple Fixture screen reappears showing you all of the
parts and offsets in the file.

The parts in the Multiple Fixture file can be machined two different ways:
Tool Dominant — Each tool cuts all of the part instances before changing to the next
tool.
Part Dominant — Each part is cut completely before proceeding to the next part.

Multiple Fixtures @
Setups [* - Excluded] QK
Setup Part D Excl | Cancel
btk CALIPER 54 @ Toal Daminarnt
tI:Il:I CALIPER E5 Part Diominant Parts List... |
top CALIPER 5] Fistures. ..
top CaLIPER A7 —.-’-\-.cld
Up Delete
Crowny Edit...
Inzlude |Mau:hine Sim...
Exclude Help
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e Click OK to exit the Multiple Fixtures window

e Run a simulation

Next, we will add another set of parts to the file.

e Clear the Simulation Results
e Click on the Parts step to reopen the Multiple Fixtures window

e Click Add

This time, we will add some Bottom setups to our layout.

e Select the
CALIPER/bottom
setup

e Click Next

Notice how the Fixture IDs have picked up where we left off at G58. Of course, this can be

Setup

Which setup do you want to add?
Part/Setup:

CALIPERbottam
CALIPERAop

Part Mame {optional): MF2

Help

)

overridden, but we will keep the default value

Issue FeatureCAM 2012




FeatureCAM Milling

Multiple Fixture Documents

e Click Next

Fixtures

How do you want to locate the new setups?

i@ Create a new fixture for each setup
Start fodure IDs at: 58

On the configuration screen we have an opportunity to locate our next setup and determine
the repeats and the spacing of the new part.

e Enter X0, Y6,
Z0 as the
position of the
next setup

e Enter3 X
Repeats with
a spacing of 8
inches

e Click Next

e Onthe Layout
screen, select
Individual
Blocks

e Click Next

Configuration

Where do you want the orgin of the first setup?

X spacing
= =
L ¥ 0.0000 Y 6.0000 Z 0.0000
[—
N zpacing
i How mary times do you want to repeat this setup?
Y repest 1
il
A Krepeats 3 A spacing 8.0000
y{h Krepsat 1) ¥ rapeats |0 ¥ spacing 3.3460
origin ®x
| <Back || MNet» | | Camesl | [ Heb

e Examine the Preview and click Finish

Again, we see the summary of our efforts detailed on the Multiple Fixture screen. The setup
IDs are based on the available registers in the post processor.

e Click OK to exit

Issue FeatureCAM 2012 7
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e Run a Simulation

e Close the part

Example 2 - Multiple Parts out of a Single Block of Material
In this exercise, we will create an array of parts that are cut out of a single block of material.

Open a new Multiple Fixture file

In the Multiple Fixture window (Parts Step) click on the Parts List button
Browse to the Caliper.fm part in the Data folder

Click OK to accept the Caliper and return to the Multiple Fixtures window
Click Add

Choose CALIPER/top from the available setups and click Next

Since we are going to machine all of these parts from a single block of material, there will
only be one fixture offset used.

e Accept the default Fixture ID by clicking Next
We are going to lay out two rows of parts in this example. To do this, we will enter values

for both the X and Y repeats. In this situation, spacing will also be critical since we must
allow room for the tooling to move between parts without gouging.
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e Fill out the
Configuration
screen exactly
as shown

e Click Next

e Select Single
Block on the
Layout page

When you chose a
single block,
FeatureCAM gives
you an opportunity to
nest the parts by
inverting alternating
instances of the part.

e Check the
Nested box
and click Next

Now, the stock size
must be determined.
The user has a choice
to enter the stock size
manually or let
FeatureCAM
automatically
calculate the required
stock size.

e Click Auto to
let
FeatureCAM
calculate the
stock size

-

Configuration (=]
. Where do you want the origin of the first setup?
¥ zpacing
= =i
L ¥ 0.0000 Y 0.0000 Z 0.0000
—]
Y spacing
How many times do you want to repeat this setup?
Y repest 1
a£ Xrepeats 2 Xspacing &
Y ¥ repest 1 ¥ s 1 ¥ g 4
&L_ repeats spacing
origin X
<Back | MNed> || Cancel | | Hep |
Layout
What stock corfiguration to use?
) Individual Blocks
Y =hift :
I @ Single Block
Do you wart to retract after each operation?
[] Retract
Do you want to nest the parts?
[¥] Nested
. How do you want the inverted row shifted?
¥ shift
ZAshitt  1.0000 ¥ shit  1.0000
<Back || MNe> | | Canced | | Hep |
Stock
How do you want to offset the stock?
X 00000 Y 23460  Z 0.0500
= k=
' How big is the stock?
JL Length 12.0400
T Width  7.3460
HEiQh’t 1.7000
Auta
| <Back | MNet> || cCancel | | Hep |
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e Click Next to advance to the Preview page
e Click Finish to exit the wizard
e Click OK to close the Multiple Fixtures window and view the results

As you can see from the results, the spacing of our nesting is incorrect. This was visible from
the preview page, but this will demonstrate how Multiple Fixture layouts can be edited after
the fact.

e Click on Parts in the Steps window to reopen the Multiple Fixtures window
e Highlight the setup and click Edit

The Edit function will open the properties of our layout and give us access to all of its
parameters.

e Click on the '-CAUPER.-'TDP Properties B>l
LayOUt tab | Name |CDrrfigLHatiun | Layout |5tuc:k |
e Change the ;
spacing of .
the nest as 7 Shift =B
@ Single Block
Shown _"'JL ] it to retract aft h ration 7
. o you wart to retra er each operation?
e Click OK to : ] Retract
exit Do you want to nest the parts?
¢ R.un a . [#] Nested
simulation to : How do you want the inverted row shifted?
see the Eshit
Ashit 40000 Yohit 1.0000
results
ok (oo ) (o) (e
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e Close the part

Example 3 - Multiple Parts Located on Predefined Fixture IDs

The next example will demonstrate how to create predefined Fixture IDs and locate parts on
them. Keep in mind that the locations for the setups do not automatically translate to the
machine tool. Each fixture ID location must be determined at the machine and entered into

the control.

e Open a new Multiple Fixture file
e Click the Fixtures button in the Multiple Fixtures box (Note: This is the
same as clicking Fixtures in the Steps view)

e Click the
Add button
to begin
defining a
new fixture
location

Predefing vour fisture affzet zeros. 1f vou do thiz befare adding partz, then vau can use a
gingle zero for more than one part.

Fodure 1D T R F—T—
i Delete | [ Cancel ]
| Ed. | [ _Hep ]
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Multiple Fixture Documents

Accept 54 as
the first fixture
location by
clicking Next

Accept 0,0,0 as
the location for
offset 54 by
clicking Finish

Fisture ID ==
What fodure |0 would you like to use 7
Fodure 1D: |5
< Back Mead = ] | Cancel I I Help |
Fixture Zero Location ==

Where is the fodure zero location

X
Y 00000
Z 00000

Preview

| < Back ” Finish || Cancel II Help |

Below, you see that Fixture 1D 54 has now been defined and is ready to be used. Before we
start adding parts to this file, we will create a second setup location.

Click Add to
create
another
Fixture ID

Fixture Offset Locations [+E53m)

Fredefine vour fisture offzet zeros. | vou do this before adding parts, then you can use a
gingle zero for maore than one part,

Fodure ID | add. | [ ok |
¥ | [elete | | Cancel |
| Edt. | [ Hep |
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Multiple Fixture Documents

e Accept 55 as the next Fixture ID by clicking Next

e Enter the
location of this
Fixture ID as
shown and click
Finish

Fiture Zero Location

Where is the fidure zero location?
£ 12
Y 0.0000
Z  |0.0000

Preview I

| < Back ” Finish ]l Cancel I | Help |

e Click OK to exit the Fixture Offset Locations screen and return to the
Multiple Fixtures window
e Click on the Parts List button an Browse to the Caliper.fm file in the Data

folder
e Click OK
e Click Add

e On the Setup screen, select the CALIPER/top setup and click Next

Now that we have predefined fixture locations, we are given the opportunity to select them as

locations for out parts.

e On the Fixtures
screen, select
Add the new
setupsto a
predefined
fixture and
verify that 54 is
selected

e Click Next

Fistures

How do you want to locate the new setups?
@ Add the new setups to a predefined fidure.
R -

i Create a new fiture for each setup

| <Back || MNed> | | cancel | | Hep |

Notice on the Configurations screen that you still have the opportunity to offset the part
origin from the Fixture ID, and you are able to create both X and Y repeats from that

location.
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e Accept the default offset (0,0,0) and make sure the there are 0 X repeats
and 0 Y repeats

e Click Next

e Click Finish to accept the single part located at Fixture ID 54 and return to
the Multiple Fixtures window

For the next step, we will bring an entirely different part to locate at Fixture 1D 55.

e Click Parts List

e Click Browse

e Select the plate.fm file located in the Data folder and click Open

e Click OK to return to the Multiple Fixtures window

e Click Add

e Select Setup
plate/WORLD
from the Which setup do you want to add?
Part/Setup list Part/Setup:

e Click Next CALIPER/bottom

CALIPER Aoy

Part Name (optional): MF2

e On the Fixtures screen, select Add the new setups to a predefined
fixture and select 55 from the drop-down list
e Click Next

e Accept the default offset (0,0,0) and make sure the there are 0 X repeats
and 0 Y repeats
e Click Next

e Click Finish to accept the single part located at Fixture ID 54 and return to
the Multiple Fixtures window
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e Click OK and run a simulation

e Keep this part open for the next section!!!

Example 4 — Making Changes

As mentioned earlier, there are very few changes that can be made to files programmed in a
Multiple Fixture document. As we have seen, layouts can be modified by accessing the Parts
step, but many of the other functions normally available in an fm file are dimmed. This final
example will show how modified parts are handled in a Multiple Fixture file.

For this example, we will modify the plate.fm file.

e Making sure not to close the mf file, click File > Open, and open the
plate.fm file located in the Data folder

We will make a very simple change and see how the mf document is affected.

e Turn off the pocket feature by unchecking the Dgt:t::ﬂ
ppl_pocket feature in the Part View © M WORLD
e Save and Close the file M@ psl_profside
e Once back in the mf document, run a simulation (1M ppl_pocket
o v L
Nothing has appeared to have changed, has it? There is one more . -@ hil
step that must be performed in order for the part to be updated in the - ptl_radial
Multiple Fixture document. - hi2
[ Curves
----- 3 Surfaces
----- (7 Solids
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window
Click the
Parts List
button
Highlight
the
plate.fm
file and
click the
Reload
button

Clear the simulation
Click on the Parts step in the Steps view to open the Multiple Fixtures

Part Files

Fid Part Files:

C:hProgram FilezhFeatureCak 152 0 635E samplesh,

] 1 |

C:A\Program Filez\FeatureCAMY1 5 2 0 B45E vampleshCALI EH.FM

ilate fr

Cancel

Browse...

Fieload

IIIH
H

Delete

Help

e Click OK to return to the Multiple Fixtures window
e Click OK to exit
¢ Run a simulation

This is the procedure that will be required every time a change is made to how the individual
part is machined. None of the parameters controlling Attributes, Tooling, etc. can be edited
from the Multiple Fixture document, so the original part file must be opened, edited, and
reloaded into the mf file.
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FeatureRECOGNITION 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, Interactive Feature Recognition and Feature Re-recognition.

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, center drill, drill, pre-drill, tap, roughing, semi-finish and finish passes.
FeatureCAM takes, for example, a tapped hole and combines the operations like the center
drill, drill and tap and automatically selects the necessary tooling, feeds, speeds, etc.

What is Feature Recognition. Why is it necessary?

Feature Recognition is 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 is necessary 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

FeatureRECOGNITION for Milling 2012 1



FeatureCAM 2012 FeatureRECOGNITION for Milling

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.

The second reason Feature Recognition is necessary is that in modern manufacturing a
majority of the design software used for part design is solid or surface based. The valuable
information contained in the model file has already been entered by the CAD engineer, why
should the machinist re-enter information that is 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 F/S, tools, toolpaths and NC code

NG~ wWNE

The third reason FeatureRECOGNITION is necessary 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 FeatureRECOGNITION Work?

There are two different types of FR: Automatic Feature Recognition (AFR) and Interactive
Feature Recognition (IFR). Both tools search the CAD data (cylinders, surfaces, and faces)
and matches 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

In order to use Feature Recognition a surface or Solid Model is required. There is a wide
variety of Import formats supported:

e lges, Acis, Parasolid, SolidWorks, Inventor, SolidEdge
e Optional import plugins: Catia V4 & V5, Step, Unigraphics and ProE

There are several ways that the model can be imported directly into FeatureCAM:
e Click on File then Open.
e Click on File then Import.
e Locate the file, left click on the file to import, 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).
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Import Wizard

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

Size the stock

Orient the stock

Position the part program zero

Set up a milling part for indexing

For some solid file formats, it even helps you recognize and suppress some part
features

I e

AFR Example #1

e Click on File then
Open. Under Files of
type at the bottom of
the screen select
ParaSolid (*.x_t, *.x_b).
Find the file in the
FeatureRECOGNITION
Data folder named
ex02ex02.x_t then
press the open button.

( New Part Document g1
E Turm/hdill .
5 o If asked, select Scale the imported
WMMMP geometry into the document’s
o units.
& Multiple Fixure
m Tombstone Fixture R
& o it e Select Milling Setup and select the
M Imulation Machine Lesign .
Unit of Measure to be Inch then press
OK.
Lnit of Measure @ Inch () Millimeter
Initial stock dialog (@) \Wizard () Properties (") Nane
[ seve as default
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e Select the button “Use the wizard to
establish the initial setup location
and stock size” then check the
“Launch AFR after finish” checkbox.
Next

To aid in aligning the model, when the model is
first brought into the Graphics Window, right
click and 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) l

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 to your document in the Z
direction, which in turn aligns to the machine
spindle, table and axis.

e 1) Pick two
points to define Z
direction. Click
on arrow then
click twice on a
vertical surface
edge starting low,
then the second
click above will
point to the spindle.

Import Results

FileName: C:\Program Files'. . \FeatureRECOGNITION ex02ex02 sat

(@ 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 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 || Net > ¥ Finish| [ Cancel | [ Heb |

Pick Initial Setup Z Direction

Whatis the setup's Z direction?

M Pick two points to define Z direction
E Align Z perpendicularto a harizantal surface
@ Align Zwith center of revolved surface
E Align Z perpendicular to 3 plane defined by 2 lines
m Align Z perpendicular to the plane of a circle
[ <Back H Next > l[?‘" Elmshl [ Cancel ] l Help ]

e 2) 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.

e 3) Align with center of a revolved surface such as a hole by selecting the
arrow and clicking on the round surface.

e 4&5) can be used even when geometry alone is imported by clicking on

the defined geometry.  Next.
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Pick Initial Setup X Orientation

Whatis the setup's X direction?
iy
=

Pick two points to define X direction

Raotate X direction 90 degrees around Z axis

| < Back “ Next > ”Y’"Emish| | Cancel ‘ ‘ Help |

rotate 270 degrees.  Next.

“Pick Initial Setup X Orientation”
offers assistance to align the setups X
direction. The instructions below does
not rotate the part, you must do a top
or isometric view for the model to
move.

1) Pick two points to define X direction
works the same as the Z, except the
edge you click on will be parallel to the
table.

2) Rotate X direction 90 degrees
around Z axis will rotate the model 90
degrees for each click, three times will

Stock type gives you the choice of Block, Rounq or N-Sided such as hex stock.

Stock Dimensions
Enter specific stock dimensions . .
@ Compute stock size from the size ofthe part L4 On the StOCk DlmenS|0nS
page check the radio button,
Thickness “Compute stock size from the
dimensions of the part”. Enter
= Length 0 in all dimension boxes.
Imported Data: Extra stock size Stock size Addltlonal StOCk may be added
_ on all sides. Next.
Length: 12.8520 +Extra stock size (-X):  0.0000 in. = 12.8520
+ Exira stock size (+):  0.0000 in.
Width 6.5768 + Exira stock size (-Y):  0.0000 in. = 65768
+ Exira stock size (+Y).  0.0000 in
Thickness: 1.1811 +Extra stock size (-Z).  0.0000 in. = 11811
+Exra stock size (+2). 00000 in.
Preview
| <Back |[ Next = ”"{1’-Einish| | Cancel | | Help | Pick Initial Setup XYZ Location
Whatis the location of the setup?
o <
e On the “Pick Initial Setup XYZ = (Top View
Location” form (Part program 0) select <l = 2

LL (lower left from top view). You can

also use the pick arrow and click

location, use the center of a revolved
surface or enter the XYZ location

M Pick location

J Center of revolved surface

on a

The XYZ locations are relative
to the Lower Left comer of the
stock

X 00000 Y 0.0000 Z 00000

measured from the UCS. Next. [ o
e No 4 axis Indexing. Finish. | — = |
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Automatic Feature Recognition

)

Because the “Launch
AFR after finish” box
was checked on the
initial Import form, the
Automatic Feature
Recognition pops up.

It identifies the solid just
imported.

e Click the Verify

This wizard will go through every setup and recognize features in each setup.

Which solid would you like to recognize?

@ ps_solid5 -

Options...
Verify

button to assure <Back |

Finish | | Cancel | | Help |

you have a good

Solid Model.

(AFR does not work with Surface Models)

e Click the Options button.

V| Bottorn radius suppression

Maximurm Hole diameter: 1 in.

Create 30 feature Add rough operation
@) Single feature, single operation
Single feature, multiple operation

Multiple feature (uses more memaony

| Display erraor messages if recognition fails

AFR Options —)
V| Create face feature
V| Create hole pattern SR
Cancel

(Disregard 3D for now)

Click OK for Options. Next.
Setups can recognize multiple setups.

choose. Finish.
Run the 3D simulation.

ALL features, tooling, feeds, speeds, coolant, depth of cut and
stepovers, etc, have been created for the entire part in this setup and

looks like the finished part illustrated.

Next.

Select features will allow you to accept all or pick and

o Create a facing feature.

o Combine like holes into a
pattern.

o When checked, Bottom
radius suppression will
recognize bottom radiuses
and when unchecked it
skips them and leaves
material there instead.

o0 Maximum Hole diameter
value is the largest hole
AFR will create with a drill,
anything larger uses an
endmill.

=l Setupl
=M™ facel
—-wmE patternl
M holel
—-™E pattern2
® hole2
=M sidel
=M side2
=M side3
=M sided
M sideS
—-™E pattern3
® hole3
=M™ sideb
=M side?
=M™ side8
=M™ side9
MM sidel0
MM sidell
»® holed
=™ sidel?2
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e Click on File then Save as and name the file ex02ex02.fm

Types of FR Available

There are four types of FR available:

1. Fully automatic — “AFR” as in the previous example,

2. IFR Automatic by feature type,
3. IFR using surfaces or faces
4. IFR chaining.

Each of these is a different tool used increase the programming options available to you.

Each technique has its own benefits and disadvantages.

AFR (Automatic Feature Recognition)

e Open the file saved previously ex02ex02.fm.
e Inthe Part View right-click on and delete the
single face feature and all of the holes in

setupl.

The reason all the face features and holes are deleted is so
we can easily see all the side features that AFR created to
cut the part. In order to completely cut the part (excluding
face feature and holes) AFR uses side features. For
Bosses, pockets and sides, AFR always uses side
features.

Ep Properties... Alt+Enter
% Cut Ctrl+X
53 Copy Ctrl+C
H Paste Ctrl+V
Delete Del
Rename...
il Show Selected
! Hide Selected
¥ Center Selected Ctrl+E

¥ Change Layer..

* Include in Plan

Exclude from Plan

FeatureRECOGNITION for Milling 2012
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e On the top tool bar, if the model is not already shaded, shade the part

by clicking on the shading icon (two little red barrels). i|
e Right-click in the Graphics Window and select isometric.

e Click on each of
the side features in
part view one by
one

0 Notice that it 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.

o0 The way AFR works is that it examines the model and looks for any flats on the part.
It creates features by dividing the model into horizontal slices at these flats and
automatically determines side control. Any features (excluding holes) remaining will
be cut using surface milling.

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.

0 The disadvantage of this method is 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.

0 One last note 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.
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AFR Example #2

e Browse to the
FeatureRECOGNITION Data
folder, locate the file named
EndPlate.x_t then left-click
and drag into FeatureCAM.

e Select Milling Setup and
Inch Units then press OK.

e Select the top radio button
then check “Launch AFR
after finish” then follow the
same import procedure as
the previous part.

[ AFR Options S |
e Onthe AFR Options page
. . V| C fi f

the Maximum hole diameter Crea:e :Te EE:WB
. . reate hole pattern
is setat 1 inch so the through P _
hO|e in the part WI” be [¥] Bottom radius suppression

. . . [NET Hole di ter: 1 in.
machined with an endmill. If S Ree SameE !
yOU aISO CheCk the Create 3D [¥] Create 3D feature [ ] Add rough operation
featu re CheCk bOX '.?.'Singlefeature, single operation
FeatureCAM W|” a I a ba” 1) Single feature, multiple operation
endml” to the CharrF])]Pe?’/s (FR () Multiple feature (uses mare memon)
does nOt dO Chamfers a.nd yOU DDispIayerrurmessages if recognition fails
must be licensed for 3D
surface milling). Do NOT

select 3D now. Click OK.

e Run the 3D simulation.

The chamfers on this model are standard 2.5D features and first require a curve, three in all.
A curve can easily be created by projecting (ALL surfaces) geometry in the Z direction, this
will include the shape required and will be located at the proper Z elevation you choose.
During this process a curve can quickly be chained on only the geometry you need then all
geometry is automatically deleted when curve chaining is complete leaving only the curve
required for the feature. Multiple curves may be created by clicking the create button after
each curve. If all curves are created at the same elevation in Z, any curve when selected may
be transformed to the correct elevation.
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-

Curve

5)

Creation

Click on Curves from
the Steps Toolbox, Click
“Chain projections of
vertical surfaces into
curves using mouse
clicks”.

Which method do you wantto use?

Chain pieces of geometry into a closed boundary
using a single mouse click.

Chain pieces of geometry inta an open boundary
uzing amousge click at each end.

(‘; Create curves using the curve wizard.

Chain projections of verical surfaces into curves

using mouse clicks.
Cancel
Help

The wall angle can be acquired

by clicking on the Blue Words “Wall

Angle” and then click twice on an isoline along the vertical edge of a

surface as illustrated.

Click on the “Blue Word” Elevat

ion and then click once on any surface or

edge that is the Z Elevation or height you desire. Chamfer curves must be

at the top of the chamfer. Next

-

Surface Projection

Planar curves can be constructed by projecting vertical
surfaces onto the UCS plane. For nonvertical surfaces ofthe
same wall angle (such as a cone), we can projectthem in the
tangential directions to constructthe curves.

Please enter the surface wall angle (0 means vertical
elevation ofthe projection plane.

) and the

Wall Angle:

-

|

q

Elevation: 0

< Back Mext = G

N

ancel

J |

Help
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-

° Select “All Surface Projection
Surfaces” and
You can reduce the processing ime by selecting only the
CheCk the bOX surfaces of interest Do youwantto process all displayed
“Remove surfaces or just the selected ones?
hidden lines @) All surfaces
on solids”. ) Only selected |
Next.

Remove hidden lines on solids

e Select “Remove

Surface Projection

The projected geometry can be chained into curves. Please
click the Finish button to proceed to the curve chaining mode.
Do you want to remove all temporary geometry or keep them
for further processing?

(@) Remove after chaining

(") Keep all geometry

<Back || Finsh | | Cancel | | Hep

after Chaining”.
Finish.

The cursor now changes to
the mode for chaining
curves. Chain the desired
geometry for the shape
and elevation required for
the chamfer curve.
Geometry is deleted when
the select arrow is clicked

| canceling curve chaining.

A Chamfer Feature can
now be created for each

J Curve.
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e To determine the size of the chamfer from the model, view from the front
then use Interrogation. The Interrogation button may be obtained by
clicking on View>Toolbars>Command tab>Geometry. Left click on the
little icon with the yellow question mark then drag it and place in the tool
bar docking area.

Pick Dimensiaon @
e With Distance, Z, and — 0304 _ N
UCS selected use the i ' "
arrow button and click S - : -
bype: I Location [ Same as oK,

on the top edge of the @ Distanca
Eu rtftace agd thte Fick filter: (@) @ 2D

ottom e ge (0] |___|\|f' '.-.'3D -_HE|p
measure the distance OF: '
InZ, this dlmen_S|0n .IS Alignment; () Grid () Setup
used for the height in @lics ® None
the chamfer feature. § ]

e To determine the width, view from the top and using Distance, 2D, and
UCS click on each end of any isoline on the chamfer faces as shown for
the width of the chamfer. If they are equal you of course have a 45 degree
angle but if they are not remember this is a formed chamfer with a tapered
tool and your tool crib may not have that angle tool, it will have to be
created and purchased or ground to the taper.

Pick Dimension tﬁ
Pick walue: 0.0394 in. +_k|
Fick type: () Location () Sarme as
(@) Distance
S
Fick filter: = @ z0
.__:__. 7
Alignment: () Giried () Setup
@ucs (") Mone
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e Create a 2.5D chamfer, no Recognition and use the .0394 dimensions for
both the height and width for each of the three chamfers.

p
New Feature - Dimensions

Enterthe dimensions ofthe Chamfer

Chamfer Type:
(@)2D Chamfer Width
(713D Chamfer 0394

Depth

M
@

Preview

I < Back |k MNext = %|ﬂ£inish|v] I Cancel ] i Help ]

AFR Example #3 (Feature Re-recognition)

From the file menu click on File
then Open. From the files of type
pull down menu select ParaSolids
(*.x_t,*.x_b). Select the file named
“Original file - before.x_t”" then
press the Open button.

In the New Part Document window
select milling setup, inches then
press OK.

On the Import Results screen
select the top radio button and
check the Launch AFR after finish
checkbox then press Next four
times.

Import Results

FileMame: C:\S5Checkout'feature_recognitionOriginal file - before x_t

@ Use the wizard to establish the intial 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 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 |[ Next> |[¥AFnish| [ Cancel | [ Hep |

FeatureRECOGNITION for Milling 2012
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Stock Dimensions

_ | Enter specific stock dimensions
6' Compute stock size from the size ofthe part

Thickness
e On the Stock Dimensions
page check Compute stock Widh engt
size from the size of the
part then press FlnlSh . Imported Data: Extra stock size Stock size
Length 6.0000 + Extra stock size (-X) 0.0000 in. = 6.0000
+ Exira stock size (+X): 00000 in.
Width 3.0000  +Extastocksize (-Y):  0.0000 in. = 3.0000
+ Extra stock size (+Y):  0.0000 in.
Thickness: 1.0000  +Exira stocksize (-2} 0.0000 in. = 1.0000

+ Extra stock size (+Z):  0.0000 in

Preview

| <Back || Nex> | ¥ Einish| | Cancel | [ Help |

e Onthe Automatic
Feature Recognition press Next then
Finish.

Automatic Feature Recognition ﬁ

This wizard will go through every setup and recognize features in each setup.
Which solid would you like to recognize?

& s <]

Options...

Verify

<Back Next> | | Finish | | cancel | [ Hep |

= DN
5! R
NE
N '_ : Feature recognition completes
' ?‘ ) = the part by identifying all the
=) 1 features in the setup.
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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.

e From the file
menu click on
File then
Import.
Select the file
named

“Original file - after.x_t" then press Open.

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.

Import Results PY

FileMame: C:A\SS5Checkout'feature_recognitionOrniginal file - afterx_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 if
you want your part to be imported in exactly the same place as it
was in the design software)

[7] Launch AFR after finish

Use the same alignment as last import
{for reimport or parts from the same assembly)

<gack | Next> |[¥A Binish[ [ Cancel | [ Help ]

e Inthe 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 the
solid will be highlighted in red.

On the Import Results window

select the top radio button,

Uncheck Launch AFR after

finish and Check “Use the

same alignment as last
import”.

Finish.

They merge together.

# Point
Line
Circle
Eillet
Arc
Curve
Dimension
Surface
Solid

& UCS..

* v v v v ¥ w w

nestart ESC

Edit Geometry

& New Feature... Ctrl+R

FeatureRECOGNITION for I\ Pattern and Group

& part Library...

& Automatic Feature Recognition...

F. Rerecognition Wizard...
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e Click on Construct from above then select Re-Recognition Wizard at the
bottom of the menu.

Rerecognition Wizard (=3
e From the solid pull down
cagrized. The wiard vl g0 roush sven st and rscognee fedtres menu select the second, last
fom the e pat sl imported, solid in the list then
press Next twice.

Which solid iz the revised part?

Ly The Re-Recognition wizard will show
| Optors..._ | what has changed. This is very useful
X ey | so the programmer is not required to

completely reprogram the part upon
design changes.

<Back || Nea> | [ Fnsh | [ Cancel | [ Hep |
Rerecognition Wizard [
Found 8 features for Setup1:
3 unchanged features

Note: This method is only Zrew features
effective for features that 4 deleted features
have been programmed
using AFR or IFR. Do you want to accept the results and update your part?
Features created using @ Accept all changes
curves will not be Re- Choose which changes to apply
Recognized upon changes -
to the model. )
e Press Finish then < Back Next > Fish | [ Cancel | [ Help

run a 3D simulation.
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Open or drag and drop EndPlate.x_t into a new milling document, inch.
Repeat the Import Wizard process including “Launch AFR after finish”.
Click Next four times.

Compute stock size from the size of the part then Finish. This will
establish the Stock and Setup the same as before and then execute AFR
but first in AFR Options, Uncheck 3D. This completes the initial Setup.

Import or drag the model EndPlate Changes.x_t located in the
FeatureRECOGNITION folder and click YES to Import into the same
document.

Uncheck “Launch AFR after finish”. Check “Use same alignment as last
import”. Next.

Select “Accept the imported data as is and exit the Wizard”. Finish.
The revised model, EndPlate Changes.x_t is merged with the first.

Note: The “Use same
alignment as last import”
button will disappear. This
is expected.
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This wizard iz used when you have a new revision of a part you've already

¢ CIICk Construct recognized. The wizard will go through every setup and rerecognize features
and Click on the from the new part solid.
Re-Recognition
Wizard and drop the Which solid is the revised part?
menu down and
select the second L _
model.
Verfy
Mest = ] [ Finish ] [ Cancel l [ Help ]
_ _ AFR Options [
e Click Options. Check
“Create 3D feature” and Orectziase s
Select “Multiple feature”. [V]Create hole patier
This wiill app|y the 3D tool [] Bottam radius suppression
path to the three chamfers Maximum Hale diameter. 1 in.
and a new 3D (Only if [¥] Create 30 teaturs [] Add rough operation
licensed) addition in the () Single feature, single operation
reVised mOdel. The thl‘ee () Single teature, multiple operation
chamfers can be Unchecked @) Multiple feature (uses more memory)
in the Part V|eW Under Setup [] Display errar messages if recognition fails
1 to execute only the new 3D
surface features.
Rerecognition Wizard lﬂ
Found 29 features for Setup1:
3unchanged features
9 new features
7 modffied features (2 pattems, 12 instances)
5 deleted features .
Notice the numerous
Do you want to accept the results and update your part? Changes in the hOIGS,
O Accapal g pocket depths, islands
(O Ghooss which changes o 2pply and even 3D.
Next > Fish | | Cancel | [ Help
18 FeatureRECOGNITION for Milling 2012



FeatureCAM 2012 FeatureRECOGNITION for Milling

e Runa3D
simulation.

IFR

(Interactive Feature Recognition)

IFR has three types of strategies available IFR Automatic by feature type, IFR using
surfaces or faces and IFR chaining.

IFR Automatic 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, pocket and boss entities.

IFR using surfaces or faces extracts information about the highlighted entities
extracting depth and feature contour.

The IFR using chaining method takes a horizontal slice of the model then the slice
profile may be chained into a curve.

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.

IFR

Example #1

Click on File then Open.
Under Files of type at
the bottom of the screen
select ParaSolids
(*.x_t, *x_b). Find the
file named
ex02ex02.x_t then
press the Open button.
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New Part Document

Type: 6]

e Select Milling Setup and & o Cancel
select the Unit of Measure to
be Inch then press OK.

g

Help

Milling Setup

YWire EOM Setup

& hMultiple Fixture

Tormbstone Fixture

E I_ Sirnulation Machine Design

Import Results

FileMame: C:A\SSCheckoutfeature_recognitionex02ex2 sat

(@) Use the wizard to establish the initial setup location and stock size Unit of Measure: @) Inch () Millirneter
() Accept the imported data ‘'as is' and exit the wizard Initial stock dialog (@) Wizard () Propeties (C)Mone
(choose this option if you are importing a vise, for example, or if D Seve e dtauli

you want your part to be imported in exactly the same place as it
was in the design software)

On the Import Results page select the
top radio button and Uncheck “Launch

[ Launch AFR after finish .
AFR after finish” then press Next four
times.
Stock Dimensions
< Back [ Next>I\];{v‘ Einish] [Cancel] [ Help ] 'ZJEmerspemﬁcstcckdlmenswons
(@ Compute stock size from the size ofthe part
Thickness
e Onthe Stock Dimensions page widh Lengt
CheCk the IOWer ra‘dlo bUtton Imported Data: Extra stock size Stock size
CompUte StOCk SIZe from the Length: 125202 +Extrastock size (-X):  0.0000 in = 125202
size of the part. Finish. *Bxrasiocksze (X 0W0 |
Width: 58268  +Extra stock size (-Y).  0.0000 in. = 58268
- . + Extra stock size (+Y):  0.0000 in
MNew Feature @ — Thickness: 11811 +Extra stock size (-2 0.0000 in. = 1181
+ Extra stock size (+Z):  0.0000 in.
What kind of feature would you like to make? ———
Fr_om Dimensions Fr_om Curve )
I";'JH0|e I";"IBOSS I";"Iﬁound l < Back H Next > HYV‘Emlsh] l Cancel ] l Help ]
() Rectangular Pocket () Chamfer () Side
() Slot (") Groove
(") Step Bore () Pocket
(") Thread Milling e
©)Face () Group () Pattern
() User
(") Toolpath
From Surface
(") Surface Milling
Make a pattern from this feature
] et NITION e Start the New Feature Wizard
select Face then check “Extract
<8ack [ Ned> || @ cinenl] [ Cancel | | el | with FeatureRECOGNITION”.
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e Left click on the top most horizontal face of the part then click the green
“+" to add it to the list. Then press the Finish button.

e Inthe Properties, Click the finish operation and Milling Tab and change
the Zig-zag Angle to 90.

MNew Feature @ X

What kind of feature would you like to make?

From Dimensions From Curve

() Hole () Boss ()Round

() Rectangular Pocket () Chamfer @) Side

() Slot () Groove

() Step Bore (") Pocket

-.;.- Thread Milling e Eeaie .

O Face O Opaten Open the New Feature wizard and
e select Side and check Extract with
S FeatureRECOGNITION. Next.
() Surface Milling

Make a pattern from this feature

Em?uCthCOGNITION MNew Feature - Feature Extraction
eature

There are different methods to extract a feature. You can either select
< Back [ Mext > ”@ .] I Cancel l I Help ] all the side surfaces. or connectindividual pieces. i.e.. chaining. to
construct the feature boundary. You can also use the top/bottom
harizontal surface to construct your feature.

Which method would you like to use?

(@) Select side surfaces

() Use horizontal surface
- X Select Side Surfaces
() Automatic recognition

L] SE'GCt Slde SurfaceS NeXt '.j_'Chamfeab.Jre curves

() Use horizontal section

[ <Back || New> | & L [ cancel | [ Hep |

e Using the arrow, select this vertical face and press the green + to enter.
Next.

New Feature - Surfaces

Please select surfaces that consist of the feature you are creating

| T

ﬂ o —
|

[]Hide surfaces when finish

| <Back | Next> | @Finish| | [ Cancel | Help |
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Observe the arrow, it points to the side that is cut. Reverse if pointing to the wrong side
of the curve by using the button on the right of the machining side window.

e Next.

ew Feature - Machining Side

Selecta curve then use the button to
change its machining side

Curve Machining Side

curve43 MNormal

| <Back | Next> |[@Einish| | | cCancel | [ Help |

e Because the side selected for the feature descends into the pockets you
must Click on the Bottom arrow and Click on the horizontal face to control
the depth. Both the Top and Bottom can be controlled here. Next.

Mew Feature - Location
To change the top and bottom £ 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
x| 00000 0
&
Bottom: 4
o
x| 0276 N
’ <Back ” MNext > ”@ Finish |vl ’ Cancel ] ’ Help ]

e Select Boss with Recognition from New Feature. Next.
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e Select “Use horizontal surface”.
Next.

e Select New Feature Wizard and Select Side with Recognition.

MNew Feature - Feature Extraction

There are different methods to extract a feature. You can either select
allthe 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?

(") Selectside surfaces

(@) Use horizontal surface
() Automatic recognition
(") Chain feature curves

(") Use horizontal section

Use Horizontal Surface

| <Beck || Next> |[@rinisn] | [ cancel | [ Help |

e Rotate the part and select
the bottom horizontal face for
the shape and one vertical
face to determine top and
bottom and Click the green +

to enter.
Finish.

Next.

e Automatic, then select only the side feature that goes through. Finish.

!
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In New Feature select Pocket and
Extract with
FeatureRECOGNITION. Next.

Mew Feature - Feature Extraction

There are different methods to extract a feature. You can either select
all the side surfaces, or connectindividual 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?

(") Selectside surfaces

() Use horizontal surface )
. ] - Use Horizontal Surface

@) Automatic recognition

(") Chain feature curves

(") Use horizontal section
["|Force same Z height

Elevation: ]

| <Back | New> | & L [ cancel | [ Help |

New Feature

P [ |

What kind of feature would you like to make?

From Dimensions From Curve

(") Hole (")Boss (") Round

) Rectangular Pocket :_:_.-Chamfer u_:_.-Side

1 Slot ‘_:_-Groove

(") Step Bore @) Pocket

(") Thread Milling Rom e

(O)Face () Group () Pattern
© user
(") Toolpath

From Surface
(") Surface Milling

Make a pattern from this feature

[v] Extract with
FeatureRECOGNITION
< Back [ Mext > ”@ v] ’ Cancel ] ’ Help ]

Select Automatic recognition.
Next.

FeatureCAM using IFR Automatic
recognition will identify all pocket features.

Press the “Select All” button to
select all identified features and
then unselect the two similar
small pockets which the top of
these features are too high, these
two should be at a lower Z
elevation. This happened

because a face in the pockets goes higher than the tops of the pockets.

Unselect the round also.

New Feature - Feature Recognition Options

Feature selection/construction options:

[] Exclude features smaller than 1 in.
[ IMerge 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 bellow to selectiunselect all recognized features, or
select/unselect individual feature from the drawing window. Click Finish
when you are done.

[ selectan

[ 1
[ OMseECtAl |

All selected pockets turn red when
selected and all you need to do to
unselect them is to click on each
and they will become blue again
and are not included.

Next~ [ Einish| | | Cancel | [ Help |
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e Repeat the Automatic pocket process again with New Feature except
Check “Force same Z height”, Click on the Blue word Elevation then Click
on the horizontal surface to set the height (Top) of all three remaining
pockets. Click on the three remaining pockets turning only those red.

Mew Feature - Feature Extraction

There are different methods to extract a feature. You can either select
all the side surfaces. or connectindividual 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?

(") Selectside surfaces

() Use harizontal surface
(@) Automatic recognition
(") Chain feature curves

(") Use harizontal section

[¥|Force same Z height
[
Elevation: 0
[ <Back " Next > "@ .] [ Cancel ] [ Help ]
( New Feature @Iﬂ—hjﬁ
What kind of feature would you like to make?
From Dimensions From Curve
(@ Hole (")Boss (")Round
(") Rectangular Pocket (") Chamfer ()side
() Slot (") Groove
(") Step Bore (") Pocket
e Open the New Feature wizard and () Thread Wiling From Featuse
. (C)Face (@) ®
select Hole and check Extract with O
FeatureRECOGNITION. Next. ) Toolpath
From Surface
() Surface Milling
Make a pattern from this feature
[] Extract with
FeatureRECOGNITION
<Back [ Mext > ”@ vl ’ Cancel l ’ Help ]
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-
New 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
[ IMake all holes be created at a constant z height
Elevation: ]
[ IMerge disjoint holes
|| Exclude holes with diameter greater than 1

smallerthan 0

| <Back | Next> | @ cwen| | | cancel | [ Hep |

Select the Recognize and
construct multiple holes radio
button and check the Exclude
holes with a diameter greater
than checkbox and enter a value
of 1 inch. Next.

e Select All. Finish.
e Run 3D simulation
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IFR Example #2

e From the file menu open 2.5D
pocket with open groove.fm
from the examples folder and
shade it.

e New Feature Wizard and select
Side from Curve and check
Extract with

FeatureRECOGNITION. Next.

Mew Feature

7 e |

What kind of feature would you like to make?

From Dimensions From Curve
(") Hole (")Boss (")Round
() Rectangular Pocket (")Chamfer (@) Side
()Slot (") Groove
(") Step Bore (") Pocket
(") Thread Milling From Feature
() Face () Group () Pattern
() User
(") Toalpath
From Surface
(") Surface Milling

Make a pattern from this feature

|| Extractwith
FeatureRECOGNITION

New Feature - Feature Extraction

constructthe feature boundary. You can also use the top/bottom
horizontal surface to construct your feature

Which method would you like to use?

() Selectside surfaces

There are different methods to extract a feature. You can either select
all the side surfaces, or connect individual pieces, i.e., chaining, to

(7) Use horizontal surface
() Automatic recognition
-._:_-Chain feature curves

@ Use horizontal section

Elevation 0

| <Back || Nex> |&@

<Back [ Next> |[&@ . [ cancel | [ Help |

e Select “Use horizontal
section” and “Elevation” of O
(top). Next.

.| [ cancel | [ Help |

e Use “Slice location” arrow and

horizontal surface to establish the bottom of the feature.

New Feature - Horizontal Section

S

Click on the edge of the first
Next.

Part solid:

Slice location:

&
M 8400

Preview

| <Back | Next> | &

. | cancel | | Hep |

FeatureRECOGNITION for Milling 2012
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The cursor is now in the Mode to create curves and you can readily see the outline of the two

side features that will require open curves.

e Chain both Open geometry shapes separately. Click on Create at the
bottom in the geometry dialog area after each curve is complete. Be
certain not to go around the outside of the part with the curve, both should
be open curves and end at the openings on each side. This geometry will
be deleted and only the curves will remain.

Next.

Remember these are TWO open curves in One side feature and both Machining Side arrows
must point inside and each must point at the opposite curve. This will machine everything in

between.

New Feature - Chaining

Start chaining now. Click next when you are done.

Switch to Top View

| <Back | Nex> [&@ | [ cancel | [ Hep |

Chain this
geometry

¢ Repeat the same steps except use the bottom of the previous feature as
the “Elevation” (top) of the next Horizontal Section and the first face
stepping down as the second “Slice location” (bottom).

New Feature - Horizontal Section

Slice location: ~ “k| -11.200

Preview

| <Back | New> |&@ . [ cancet | [ Hep |
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The third and final feature is a pocket.

e Open New Feature wizard, select Pocket and Extract with
FeatureRECOGNITION. Next.

e Select Use horizontal surfaces. Next.

e Select the bottom horizontal face of the pocket. Next.

New Feature - Surfaces
Please select surfaces that consist of the feature you are creating.
ol [face_145
X
A
|| Hide surfaces when finish
[ < Back ” Next > J[ﬂEimshu [ Cancel ] [ Help ]

e Using the Top arrow select the top edge of the pocket. Finish and 3D
simulation.

MNew Feature - Location
To change the top and bottom £ 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:
x| 11200
Bottom: 4
x| -14.000 '
.
I < Back H Mext > ”a Finish |v| ’ Cancel ] ’ Help ]
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IFR Example #3 (4 Axis)

All previous FeatureRECOGNITION examples have been stationary 3 Axis parts but
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 the mill for these secondary features.

e Open anew milling documentin inch. Click on File then Import and
select from the Data folder model 2.5D Cutter horizontal slide-PART.x_t.

e 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.  Next.
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Import Results

FileName: C\Users\ . \Data\250 Cutter horizontal slide-PART x_t

(@) Use the wizard to establish the initial setup location and stock size

(") Acceptthe imported data 'as is' and exit the wizard

(choose this option if you are importing a vise, for example, or if you
wantyour partto be imported in exactly the same place as itwas in
the design software)

[ Launch AFR after finish

<Back || Next> |[¥%Einish| | Cancel | [ Hep |

The part centerline must be aligned with the rotary table in the X Axis and perpendicular to
the spindle.

e Shade the part. Select the Arrow to “Align Z perpendicular to a
horizontal surface” and Click on the horizontal face then Top view. If
your selected surface is upside down Click on the “Reverse Z” button and
Top view again. Next.

Pick Initial Setup Z Direction

What s the setup's Z direction?

Pick two points to define Z direction
Align Z perpendicularto a horizontal surface

Align Z with center of revolved surface

Align Z perpendicularto a plane defined by 2 lines

7 = |# |# |7

Align Z perpendicularto the plane of a circle

Reverse Z

| <Back || Mext> | ¥ inish| | Cancel | [ Help |
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The center line is now perpendicular to the spindle
but the part must be rotated around the Z Axis
to align with the X Axis.

e Click three times on the “Rotate X direction 90 degrees around Z Axis
and Top View again. Pockets to the left as shown below. Next.

Pick Initial Setup X Orientation

Whatis the setup's X direction?
M Pick two points to define X direction

QI Rotate X direction 90 degrees around Z axis

[ <Back ][ Next > ]l\s‘Elmsh] [ Cancel ] [ Help ] Stock Type

What type of stock will this part be machined from?

(7)Block

(@ Round
(D) N-Sided 3
Axis: @)X @;‘
®v

®z

e In Stock Type, Click Round, X
AXis.
Next.

| <Back || Mex> |[¥ Einish| [ Cancel | [ Hep |
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-
Select Round Stock Center

Selectthe center point of the round stock

+_k| Pick location
3' Center of revolved surface

EI Center ofimported data's bounding box

Freview

[ <Back || New> | ¥gmish| [ cancel | [ Help |
L

View from Left View to check if
stock is on center. Next.

e From Stock Dimensions Click on the
“Blue” letters “OD” and then click on
the largest OD of the model then type the Length 7.000 dimension in the

box and Preview. Next.

-
Stock Dimensions

(@) Enter specific stock dimensions
Compute stock size from the size ofthe part

F—

Length ID
Offset

Imported Data: Stock Dimensions ~ Imported data

Length 28750 70 in Len Offset  0.0000 in

oD 28759

ID oo in.

Preview

_ [ <Back ][ Mext> | ¥ Einish| | cancel | [ Hep |

e From the “Pick Initial Setup XYZ Location” Click on the Left Hand to set

the XYZ Zero Location. Next.
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Pick Initial Setup XYZ Location

Whatis the location ofthe setup?

+_k| Pick location
3' Center of revolved surface

X 35000 Y 00000 Z 00000 The X¥YZ locations are retg
to the center of the Left end of

the stock

_ [ <Back- ][ Next> |[¥ Finish| | Cancel | [ Help |

In “Is Part Indexed?” Select 4" Axis Positioning and Index around the
STOCK X Axis. Finish.

When using 4™ Axis the Part must be aligned with the “STOCK AXIS™. This is the

Center of the Indexing and equally important is the Reference for ALL features created or
recognized to be placed around.

34
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To view the “STOCK AXIS” Click on View, upper menu bar and Select
Show then Show Stock Axis. You will see another set of arrows merge
with the UCS (light blue in color). The Z points up in the Z direction
toward the spindle and is “0” degrees, the starting point of indexing angles.
The Xis parallel to the X Axis and will index around this axis

Repeat the Import process for the STOCK model 2.5D Cutter horizontal
slide-STOCK.x_t. Import the STOCK into the same document that the
PART is in, the STOCK model initially appears as below. Click Yes.

In the Import Results select the top radio button to Use the Wizard and
check “Use the same alignment as last import”.

Import Results

FileName: C:\Users\ . \Data\2 5D Cutter horizontal slide-PART x_t

(@) Use the wizard to establish the initial sstup location and stock size

() Acceptthe imported data 'as is' and exit the wizard

(choose this option ifyou are importing a vise, for example, or if you
want your partto be imported in exactly the same place as itwas in
the design software)

|| Launch AFR after finish

Use the same alignment as lastimport
(for reimport or parts from the same assembly)

<Back Next > [‘?‘Em\shl [ Cancel } [ Help ]
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When Finish is clicked the STOCK model will align to the PART model in the same
relationship as when they were exported from Cad but will not be merged, see below. For
the two models to merge together at this point they must be created in the Cad system
aligned and merged together although they can be Imported into FeatureCAM together or
separately. You may be able to control how models are created in house but models from
customers can be created in various positions.

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

Having a STOCK model in addition to the PART model is very helpful in as much as the
STOCK model actually represents the state of the stock material presented to the 4 Axis
operations plus FeatureCAM now uses the STOCK model as the STOCK boundary instead of
bar stock.

e To finish the alignment or the merging of these two parts, change to a
Right View and shade the part.

e Using Curves from the Steps Toolbox then curve wizard select Curve
from Surface and Trimmed Edges. Next.

e Using the Surface arrow select the End Face on the STOCK model. The
face will show select color. Around the outside edge a curve is created and
that is what the purpose for doing this is, you will need this curve. Finish.

End Face
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e Click on the curve you just created and then click on Construct from top
menu bar, Select Curve and from the sub menu select “To Geometry”.
This changes the curve into geometry but keeps the curve.

The Geometry circle gives you an exact center point of the model and can be used as an
anchor to click on whereas the curve didn’t provide this. These two tools are very helpful
throughout FeatureCAM when working with curves and models. You are simply extracting
engineering information from the model.

Circle Center

e Now change to Isometric View then place your cursor on the STOCK
model, Right Click and Select Solid. You will need to see the circle
center and the red select color covers it. Click the shade button if you need
to unshade (2 little red barrels on top tool bar) and this will reveal the circle
but the select color must remain on the model in order to open Transform,
so be sure not to click on the graphics window or you will un-select and
have to do it over again. You must always select first or the Transform
button will not be accessible (grayed out).

Circle Center
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Click on the Transform button (little arrow with pigtail next to the Select

[ ]
arrow) on upper tool bar. Select Translate and use the From: arrow click
on the circle center. Enter O in all three boxes next to the To: and Click
preview and you will see the STOCK model shift to the UCS at the end of
the PART model. OK.
Transform ﬂ
(@) Translate =v'Z Distance
() Rotate w0017
(7)) Scale v 3983
l:' Reflect 70
(ToUCs
Distance from & points
@) M
e Fom: k| 0017 -3883 0
() Copy
To: k| 0 0 0 \
|
[ Fresiew ] [ 0] 4 I ’ Cancel I ’ Help
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e Select the STOCK model as before and return to Transform and Select
Rotate. Angle of 180 and Select Center Point and Z Axis and Enter 0 in
both boxes. The STOCK model will rotate and merge with the PART
model. Preview and OK. If unshaded, shade the part.

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.

The PART model is now ready to apply the Features using FeatureRECOGNITION.

e You first must change the Stock. Double-Click on the wire frame of the
stock in the graphics window. Click on “User defined” and check the box
for the solid of the STOCK model. Click OK and Apply.

Stock Properties - stockl =
O stockl Dimensions Indexing
()Block () N-Sided f'T":‘j'N'-ESé’S"D‘;“
= = ardness (Or).
_'Round (@ User defined uHP- 1.20 HP minfin3
Select Stock Solid - [
Shiw all [ oK
il [ ps_solid7
¥l ps_solidd
x|
@
Help
P
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From the Part View Click Solid in the list and Right Click on the STOCK
model and Hide Selected. This is necessary to see the PART model and
even with the STOCK model hidden it will still be visible when running 3D

Simulation.

Switch to Isometric view. Click New Feature Wizard and Select Side
From Curve and check Extract with FeatureRECOGNITION. Next.

Select Around the index Along the setup Z-axis
axis and Specify angles.

Click on the “Blue” words 9 Specify angles

“Index Angle”.

New Feature - Feature Alignment

A feature can align either with the Z-axis ofthe current setup or radially
around the indexing axis. Which feature alignment do youwantto use?

@) Around the index axis

IndexAngle 0

Mormal to surface

& -
Reverse direction Preview
| <Back H Next » ”@ v| | Cancel | | Help |

Click on any vertical surface
edge, starting low on the line
with the first click and above
the first with the second Click.

Next.

The second click is pointing in the
direction that you want the spindle to

come from and at the same time you "\T/"‘
are establish the index angle for setting

the features.

e Select side surfaces. Next.
e Check the arrow direction for
Machining side.
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- ™~

New Feature - Surfaces
Please select surfaces that consist of the feature you are creating.
il face_156 a
ﬁl face_158 J
| face_159
| | face_160
face_165
face_121
L
[ |Hide surfaces when finish
I <Back " MNext > ”ﬂEinishH I Cancel ] ’ Help ]

-

New Feature - Location . ;
— When selecting vertical surfaces, the Top and
To change the top an_d bottom Z locations oh‘_he feature. you can either BOttom are already establlShEd but |f yOU
;lﬁreﬁ;el;::tcigﬁges inthe boxes below, or click the buttons and select des're tO Change elther the arrows can be used
by clicking on a surface edge or you may
Top: enter the dimensions
iy l
Bottom: , e Click Finish and OK. Run 3D
&| 00000 Simulation.
'
[ <Back H MNext = “ﬂEinishH [ Cancel ] [ Help ]

" —— -
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There are the same side features opposite the side features just completed. You can repeat
the same steps for them. Remember when selecting the index angle the second click is
always pointing to the spindle so if you select the surfaces when upside down the second

click has to be lower because when the part indexes the vertical surfaces rotate and must be

aligned with the spindle.

The other choice is making a pattern from the previous feature but should only be used
when you are absolutely certain they are identical and symmetrical.

e To make a pattern first Select the existing feature and then the New

Feature Wizard and select Pattern From Feature.
e The previous Side feature must be selected.

e Select Radial around index
axis. Next.

Next.
Next.

Mew Feature - Patterns

Whatkind of pattern would you like to make?

() Linear
(") Radial in the setup XY plane
(@) Radial around index axis

p
Pattern - Dimensions

Enter the dimensions of the Pattern:
Number

2

Spacing Angle

180]

Next > i@Emish vl ’ Cancel ] ’ Help ]

Preview

(") Rectangular
I _ Points list pattern in the setup XY plane
[ < Back " MNext = "@Einish v] [ Cancel ] [ Help ]

e Select Number 2 and Spacing
Angle 180. Finish and OK.
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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 air on some passes.
e To eliminate this, under the strategy tab in the milling feature select
Individual 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 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 to index to and looks for any vertical
surfaces with Recognition at this angle.

New Feature - Feature Alignment

Afeature can align either with the Z-axis ofthe current setup or radially
around the indexing axis. Which feature alignment do you wantto use?

() Along the setup Z-axis

(@) Around the index axis

(") Specify angles

IndexAngle |0

(@) Normal to surface

e\
Pick surface il /

[Reverse direction

| <Back || Nex> |[@rni| | [ cancel | [ Hep |
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New 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.

¢ SeIeCt AUtomatIC Which method would you like to use?
recognltlon. Next. (7) Select side surfaces

() Use horizontal surface

(@) Automatic recognition
(") Chain feature curves

() Use horizontal section

["|Force same Z height
Elevation: 1]
l <Back ” Next > Hﬂi"u l Cancel ] l Help ]

e Uncheck “Exclude features smaller than’ and Click only on the vertical
surface (red preview in graphics window as shown below) connected to the
horizontal surface you selected. Finish and OK.

Mew Feature - Feature Recognition Options

Feature selection/construction options:
[ |Exclude features smaller than 1 in.
Merge features of the same heightinto a single feature

DAdd all new features into a group ifthere is more than one

Please verify and selectfeatures for your setup. You can use the
buttons bellow to select/unselect all recognized features, or
select/unselectindividual feature from the drawing window. Click Finish
when you are done.

[ selectan | [ UnselectAl

This Feature

MNext = I@Einishu I Cancel ] I Help ]

You can extend the lead on the feature if it fails to remove all the material on the short end of
the feature.

¢ In the feature Click on the finish operation and the Stepovers Tab and in
the “Lead moves for cuts with open ends” Enter .250 in the Extension
dist: box. Apply and OK.

You will do the Pockets for the inserts next.
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e |sometric view back to O or the first feature.

e Open New Feature Wizard and Select Side and Recognition.

Next.

Follow the same
procedure for finding the
angle of index using the
edge of a vertical face. It
will be the area where the
inserts will sit. These will
be side features.

Side Features

s ™y

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?

(") Selectside surfaces

(") Use horizontal surface

utomatic recognition
hain feature curves

(@) Use horizontal section

Select Use horizontal section.
Click on the “Blue Word”
Elevation and Click on the Top
edge of the vertical face for the
feature, this sets the top of the

Eleuasons | feature. Next.
[ < Back " Meaxt = "ﬂEinishH [ Cancel ] [ Help ]

- ’ [ MNew Feature - Horizontal Section )
e Click on Slice location arrow and Paisois @

Click on the bottom of the same Sicelocaion. | 137

vertical face and this sets the

Bottom of the feature. Next.

’ <Back H MNext » “ﬂEinishu ’ Cancel ] ’ Help ]
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MNew Feature - Chaining

Start chaining now. Click nextwhen you are done.

Switch to Top View

go L | <Back | Next> |@rrcn|] [ cancel | [ Help |

.
[ ]

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.  Next.

Remember this geometry goes all the way
around the part; be sure the curve doesn’t
there.

e Check the Machining Side arrows, they must point in. Use the reverse
button to the right if necessary. Next.

Mew Feature - Machining Side

Select a curve then use the button to

change its machining side.

Curve Machining Side ﬁl
curved Nomal

I <Back " MNext = ]IfEinishH I Cancel l I Help ]

e Confirm the Top and Bottom and change using the Top and Bottom
arrows if necessary and extend the leads as before if necessary. Click

Finish.
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y\pﬂﬁs

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:
iy :
Bottom: 1
x| 02200
Preview
| < Back “ MNext = ”@bEinishv Cancel | | Help |

Complete all of the remaining side features.

o For hole features, if Automatic is used, FeatureCAM recognizes ALL of the holes at
All of the angles. When the holes have a bottom (blind) FeatureCAM knows from
what direction to come with the spindle.

0 When the holes are around the indexing axis and are on the centerline, whether they
are blind or through like in tubing it also knows from what direction to drill the holes.

0 When the holes are not on the centerline and are through like this model, Feature
CAM basically has to guess from what direction. To avoid this you will use the
isoline in one hole to give the indexing angle and remembering the second click on
the line tells FeatureCAM the direction you want the drill to come from. It does ALL
holes in Recognition but only at that angle and will not drill any of the others from the
wrong direction. You will have to do the various indexing angles for the holes for
Recognition until all of the holes are complete.

e Open New Feature Wizard and Select Hole and Extract with

Recognition. Next.

e Select Specify angles and click on the “Blue Words” Index Angle and

Zoom in on the hole you choose.

New Feature - Feature Alignment

Afeature can align either with the Z-axis ofthe current setup or radially
around the indexing axis. Which feature alignment do you wantto use?

Along the setup Z-axis
@ Around the index axis
Automatic

@ Specify angles

IndexAngle 0
Mormal to surface
4
Reverse direction Preview
| <Back “ Next > ”@ v| | Cancel | ‘ Help |

If you un-shade it temporarily it exposes
the line very clearly for easy picking.
Next.

b
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New Feature - Hole Recognition Method

e Select Recognize and construct |
mU|tIp|e hOIeS NeXt Which method would you like to use?

(") Extract a single hole or a pattern of hales
(@ Recognize and construct multiple holes

[ Make all holes be created ata constantz height

Elevation: o

[Merge disjoint holes

|| Exclude holes with diameter greater than 1 in.
smallerthan 0 in
Al holes have been selected at your chosen | UsBock [ Noa» | ensnl.) [(comel ] [ tip ]

angle, even those on the other side that you don’t want and that is because they are an open J
cylinder and could be drilled from this Z direction.

e You simple choose only the ones you want. Click on them and they then
turn red as selected. The others remain blue and are not selected.

New Feature - Hole Recognition Options

Hole selection/construction options:

[Include partial holes (e.g. comer relief holes)
[] Exclude hidden holes
Merge holes of the same parameters into a pattemn
["]Add all new holes into a group if there is more than one
Please verify and selectholes for your setup. You can use the buttons
bellow to select/unselect all recognized holes. or selectjunselect

individual holes from the drawing window. Click Finish when you are
done.

[ selectan | [ UnselectAll |

MNext = ’@Einishu ’ Cancel ] ’ Help ]

Continue repeating these steps
until all holes are completed then
your PART is finished.
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Part Library

Introduction

The Part Library is a function of FeatureCAM that enables users to save items that they use
repeatedly. Rather than having to recreate the same entities, the user can just recall them
from the Part Library. In addition to saving specific features, the Part Library can store
processes. For example, if a user machines pockets the same way all the time, one pocket can
be stored, and then it’s parameters and attributes can be applied to future pockets, saving the
user from having to change the same settings over and over.

Creating a Part Library Feature

Any feature can be stored in the Part Library to be recalled later. This exercise will
demonstrate how to save a feature to the Part Library, and it will offer some tips on how to do
this most effectively.

Dimensions

° Open a NeW mllllng flle What shape is the stock: (@) Block

[_JRound
e Fill out the Dimensions page (N-Sided
of the Stock Wizard as shown Enierihe dimensions offhe stocic
e Click Next 4 times to get to
the first Setup — Part
Program Zero page

e Select Align to Stock face
and click Next L

Thickness
1

<Back || Next> || ¥ Finish| | | Cancel | | Help |

e Designate the setup location as | setup- part Program zero
the center of the part

Where should part program zero be located for Setup1?

e Click Finish Stockface :
e Click OK to exit the Stock e = s
. | Back Right (") Bottom
Properties

XYZ Location
E Pick location

< <1
& DA 5 o
| <Back || Next> | ¥ Finish| | | Cancel | [ Help |
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In this next step, we are going to create a %- DA PR D
13 tapped hole to be stored in the Part Wiht type of hole would you like to make? [ Tapped Hole )
Library. Enter the dimensions of the Hole: Standard Threads..
e Launch the New Feature wizard, S
and select Hole
e Click Next Thread Depth I Depth
e Fill out the Dimensions page as Lk 2
shown o
e Click Next, and verify that the hole [F] Metric 7 [] Through
will be located at 0,0,0 Ot Gm | Dametr (o
e Click Finish B, )
e Click OK to exit the Hole
Properties <Back || Net> ||[%! Enish|,| [ Cancel | [ Hep |

Hint: If possible, it is best to locate Part Library features at the origin. This makes it easier to
locate the features accurately when they are loaded into another file. If a Part Library feature
is not located at the origin, its original location has to be known and compensated for in the
new document.
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Next, we are going to rename the feature so that it has a more descriptive name.

Right-click the hole feature in the
Part View

Select Rename

Rename tapped hole as shown
Click OK to accept the new name
Select the tapped_hole_500_13
from the Part View

Open Part Library by selecting Pa
Library under the Construct pull-
menu

2]

[ Rename Object

Current Mame:  holel

Mew Mame:  tapped_hole_ 500 13

0k, I [ Cancel ] I Help

Manufacturing Options  Window
& Point
Line

rt

down Circle

Fillet

Arc

Curye
Dimension
Surface
Solid

b, UCS...

v v v v v ¥ w

Edit Geometry

Ctrl+R

& New Feature...
Pattern and Group

Save the tapped hole by
clicking Add selected

This will save the tapped hole to the
“root” of the Part Library. In future
examples, we will create sub folders so
that the Part Library stays neat and
organized.

Click OK to close the Part
Library

[

Add Selected

Part Library

H, C:MProgramData®. . \Part Librany
--[Z3 Folder1

Add Fald
™ tzpped_hole_500_13 i

Delete

| Paste

Import

Export
Open Library | .

« Close the file without saving oo

Now that the hole is in the Part Library,

we do not need to save the file that

defined it. Its definition is contained

entirely in the Part Library directory.
Help
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Using Part Library Features

Now that a feature has been saved away, it can easily be installed in another part.

Start a new milling file

e Start a new feature by clicking
the New Feature wizard icon
e Select a User defined feature

This is one way to access existing features
in the Part Library. We will explore other
methods later in this chapter. User-defined
features include features that can be created
by macros and features that are stored in
the Part Library.

e Select the tapped_hole 500 13
from the dialog box and click
Next

To complete this process, we have to
determine the location of the Part Library
feature. Since we created our original
feature at 0,0,0, we will be able to enter the
coordinates without having to adjust for
any offset.

Use the Stock wizard to create a 4 x 6 x 1 block
Locate setup on lower left-hand corner
Finish the Stock Wizard and exit the Stock Properties by clicking OK

Mew Feature 7 |
What kind of feature would you like to make?
From Dimensions From Curve
71 Hole "I Boss 71 Round
(71 Rectangular Pocket ) Chamfer  (7) Side
i) Slot (71 Groove
(™) Step Bore (71 Pocket
(71 Thread Milling o Etias
() Face I Group (71 Pattem
@ User
/ ) Toolpath
From Surface
) Surface Milling
[ Make a pattem from this feature
Bdract with Festure RECOGNITION
<Back || Ned> | [@ s |,| | Cancel | | Help |

Mew Feature - User defined feature

What kind of feature would you like to make?

Registered features
B 152 Macro Addns

oM Insert Code/Commerts (Milling)
= % C:M\ProgramData®....\Part Librany

.| | Cancel | | Help |

<Back | Net> |31
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e Enter the value 1 for both X and Y

Mew Feature - Location

Where do you want the tapped_hole_500_13to be located?
@ XYL
™) Polar

+ T
_!:Jx1 Y1 Z 0.0 )

O o [l (Con ] (e |

.

T x

You will notice that our tapped hole is now located in the proper position and is now ready to
complete.

e Click Finish to complete the feature wizard.

If you open the new feature, you will see that it came in exactly as it was originally defined.
This feature can now be edited, if desired, without affecting the Part Library feature - the
installed feature is no longer associated to the original.

e Close the file without saving

Saving Patterns and Groups to the Part Library

Oftentimes it is not a single feature, but a combination of features that needs to be saved for
future use. This exercise will show you how to combine multiple features into groups and
then save the group into the Part Library.

e Open Gauge Mount.fm from the Data folder
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e Run a Simulation

e Clear Simulation results

As you can see from the simulation and from the Part View, we have a pocket feature and a
hole pattern that we want to always machine as a set. We would like to be able to store them
together so that they could be brought in as a single Part Library item. In order for these two
features to be stored together as a set in the Part Library, they have to be combined into a

Group first.

e Start the New Feature wizard

e Select Group from the From
Features section

e Add both features them to the
Group Members list

e Click Finish

e Exit the group properties by
clicking OK

As with the original tapped hole we created
in this chapter, we are going to rename our
group to a more descriptive name. This is
especially useful if we are going to have
several similar features stored in the Part
Library.

e Right-click on the group in the Part
View

e Select Rename

e Rename the group as shown

s a
New Feature m
What kind of feature would you like to make?
From Dimensions From Curve
(") Hole (") Boss (") Round
() Rectangular Pocket (") Chamfer () side
() Slot () Groove
(") Step Bore () Pocket
() Thread Milling From Feature
() Face (@) Group () Patiern
() User
(") Toalpath
From Surface
(") Surface Milling
Extractwith
FeatureRECOGNITION
< Back [ MNext > H.ﬁ"i N 3'|v] [ Cancel ] [ Help ]
Rename Object @
Current Mame:  groupl
Mew Mame: | gauge_mount_1|
[ [ ] [ Cancel ] [ Help
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From here, the process is exactly the same. For this part, though, we will create a new folder
in the Part Library. You can create folders to organize your features and keep the Part
Library from getting too cluttered.

o _ Part Lib (5=
e Highlight the Group in e
the Part View H C:\ProgramData'...\Part Library Add Selected
e Open Part Library (3 Folder! i Folde
e Click Add Folder o e —
[Pl (o B
e Select the folder and click {8 instrument_maunts |$J

: M gauge_mount_1
Rename | Rename |

e Rename folder to | Paste

instrument-mounts
e Click Add Selected to

save group to new folder | Expon
| Open Librang |

You will see that gauge_mount_1 [ New Library
is added to the Part Library as a
child of the instrument_mounts

folder.

|mpart

e Exit the Part Library by

clicking OK W

¢ Close the file without

saving  Hep |

Patterning Part Library Features

If a user wants to install multiple instances of a Part Library item into a file, this can be done
by utilizing Patterns. All of the pattern types such as Linear, Radial, and Rectangular are
available. If the positions of the Library features are laid out in advance, the process can be
made very quick and easy by creating a Points Pattern.

e Open Instrument Panel.fm from the Data folder
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A

This file simply contains the locations at which we will locate our Library features. If the
features are created correctly, they will come in perfectly positioned at each one of these
points.

- _ Mew Feature |E”_§3_.'
* Start by SeIeCtlng aIIOf the pOIntS ‘What kind of feature would you lilke to make?
by dragging a selection box around From Dimensions From Curve
. 71 Hole (") Boss ) Round
the entire part () Rectangular Pocket () Chamfer () Side
e Start a New Feature ) Slot @) Groove
e Select User i ep i Bfiocke
. () Thread Milling o Faies
e Make a pattern from this feature ©) Face N eug (@ Paien
should already be checked since % © User
we preselected more than one - Todkeatn
. From Suface
pOInt () Surface Miling
L] CIle Next \!E! Make a pattem from this feature
Extract with Feature RECOGNITION
< Back I Mext > ”,ﬁﬂ :,J [ Cancel l | Help I

Mew Feature - User defined feature

L] Se|eCt the g au g e_m ou nt_l group What kind of feature would you lilkke to make?

from Part Library T—T—
e Click Next =] Macro Add-ns

“ /M Insert Code/Commeants {Milling)
= Q C:\ProgramData"...\Part Library
E-[2] instrument_mourts

M tapped_hole_500_13

| <Back || Next> || frsn|,| | Cancel | | Help |
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-
New Feature - Patterns

What kind of pattern would you like to make?

() Linear

L o ° €
() Radial in the setup XY plane
- & L] L] Fe o C Radial around index axis
(") Rectangular
= o

) (@) Points list pattern in the setup XY plane
-] -] o & -]
ORORORORO,
L ° L o -]

[ <Back || New> |[EEmnish| | [ cancel | [ Hep |

The Points Pattern is the style of pattern already selected because of our collection of points.

Click Next

On the Dimensions tab, you can alter the sorting order, if desired
Click Finish to complete the wizard

Click OK to close the Feature Properties

Run a simulation to see the results

e Close the file

Saving Solids to the Part Library

Solid models that are brought into FeatureCAM can also be stored in the Part Library for later
use. This capability is especially handy for using solids as fixtures and clamps. The
following example will demonstrate saving a solid to the Part Library and then loading it into
a FeatureCAM document.
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The clamp comes in located at 0,0,0.
Now we will save it to the Part Library
so that it can be easily loaded — and even
patterned — in future files.

Open a new Milling file

Cancel the Stock Wizard
Import Toe Clamp.sldprt from
the Data folder

When the Import Results
screen appears, choose to
Accept the imported data

Import Results

FileMame: C:\FeatureCAM Documentation®Data'Toe Clamp. SLDPRT

(") Use the wizard to establish the initial setup location, stock size, and import
features from SolidWorks

() Accept the imported data ‘as is” and import features from SolidWorks
@ Accept the imported data ‘as is’ and exdt the wizard

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

“as is” and exit the wizard
Click Finish

[T Launch AFR after finish

Expand the Solids folder in

Nexd 5 |T{J'-EnishJ | Cancel I | Help ‘

the Part View and right-click
the solid _
-0 Solids

Rename the solid toe_clamp_1 7 toe_clamp_1

Again, it is good practice to rename entities that are going to be used at a later date with
descriptive names.

Make sure the solid is still selected and open the Part Library

Click Add Folder

Rename the new folder clamps_and_fixtures

Highlight the clamps_and_fixtures folder and click Add Selected to add
the toe clamp to the Part Library

Click OK

Exit the file without saving

Now that the toe clamp is stored and ready to use, we will bring it into a finished version of
the Instrument Panel that we worked on earlier. Since the clamp is not a feature, we will not
do this through the New Feature wizard. Instead, we will copy the toe clamp directly from
the Part Library.

Open Instrument Panel — Finished.fm from the Data folder
Click Construct > Part Library

Select toe_clamp_1 from the clamps_and_fixtures folder
Click Paste

This exercise will introduce us briefly to the Paste Special function. We will study Paste
Special in further detail later in the chapter.

10
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We want to paste the toe clamp
into our part, but we want to be
able to designate where it is
located. For this, we need to
use the second choice of the
Paste Special options.

e Select the second
option as shown

Before we give our feature
location dimensions, we need to
define a reference point. This is
a nice tool because you do not
have to locate the entity relative
to an origin. If you would
rather locate the clamp 3 inches
from a specific point, you could
select that point as your
reference point. In this
example, however, we will use
the origin as our reference.

e Make sure the
reference point is 0,0,0
and click Next

-

Paste Special

(71 Paste the selected objects into the cument setup

@ Paste the selected objects into the cument setup. Select a
new location for the object{s) before they are pasted.

I lCanceI I l Help I

< Back I Mead = “"@"

Paste Special - Reference

Select the point to be used as a reference location for the object(s)

Reference location +h|;{ Y 00000 7 0.0000

| <Back || Ned> || ¥ fnen| | Cancel | | Help |

Now that the reference point is defined, enter the position of the clamp.

e Enter position for clamp as shown below

Issue FeatureCAM 2012
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e Click Preview to confirm the location

-

Paste Special - Location

1. Select the new location for the object(z)
2. Click finish to paste the object(s).
New location W|x 15 ¥ 12 Z 0.0000

Preview

[ <Back | Ned- |[¥%Enmish| [ Cancel | [ Help |
] . Jc oL . /;|4:| o[\ * )o n& “ Jo c-(

e Click Finish to place the solid
e Click OK to close the Part Library

Solids that are brought into FeatureCAM files can be used to represent fixturing during
simulation. However, this requires a few more steps. If you were to run a 3D simulation
now, the clamp would not appear.

=8 Solids

e Right-click on the g toe_clamp_1 IR

toe_clamp_1 solid in the

part view b Cut Ctrl+X
e Select Use Solid As B Copy Ctri+C

Clamp

X Delete Del

Now that the solid has been Rename..

il Show Selected
i}# Hide Selected
% Center Selected Ctrl+E

designated as a clamp, it will
show up in our simulation. It will
even detect gouges if a tool or tool

¥ Change Layer...

holder contacts it. -

Use Solid As Part Compare Target
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e Run a 3D simulation

e Close the file without saving.

Paste Special

We have already seen how Paste Special can be used to position a Part Library item in a
FeatureCAM file. Paste Special has a couple other functions that help to load a feature or its
parameters into a file.

e Open the file Paste Special.fm from the Data folder
e Make sure the basic tool crib is active

This file contains two pocket features that have different settings, depths, and parameters.
We will use Paste Special to create and modify features based on the settings of a Part
Library feature. First, we will save Pocketl to the Part Library.

Click on pocketl to highlight it

Open the Part Library

Add a New Folder

Rename the folder pockets

Select the pockets folder and click Add Selected to save the pocket to the
Part Library

We will use this pocket as the templates for other pockets in the part file. First, we will
create an entirely new pocket with all the parameters of pocketl. This strategy is very useful
if you want to apply dimensions and attributes of one feature to different curves.

e Click on pocketl in the Part Library to highlight it
e Click Paste

Issue FeatureCAM 2012 13
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The Paste Special dialog box appears. We will paste the feature “as-is” into our part file.

Paste Special

(@) Paste the selected objects into the cument setup:

i) Paste the selected objects into the cument setup. Select a
new location for the objectis) before they are pasted.

i) Copy the machining attributes from the selected feature to
another feature.

< Back Mext I"f“ E”iShI [Canc:el | l Help I

e Select “Paste the selected objects into the current setup”
e Click Finish
e Click OK to exit the Part Library

You will notice that there is a new feature in the Part View, but it is not visible in the
graphics. This is because we have two identical features in the part file. Next, we will
modify the new feature be selecting a different boundary curve.

Double-click pocketl 1 to access its properties
Click on the Boundaries button

Clear the current curve selection and select Curve2
Click OK and Apply

Click OK to exit the Feature Properties

We now have a new feature attached to Curve2. This feature has the exact same parameters
and dimensions as the original feature.
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Hint: When you create a feature to be stored in the Part Library, avoid overriding any tools
unless you want to designate specific tools to the feature. By keeping default tools in place,
you allow FeatureCAM to change the tool selection based on the geometric conditions, and
you create a more flexible Part Library feature. If you compare pocketl and pocketl 1, you
see different tools are selected because of the different radius values of the corners.

Another way to use Paste Special is to apply the Machining Attributes of the library feature to
another feature. In this example, we will apply the attributes of pocketl to pocket2. First,
open the properties of pocket2 and examine the Strategy tab.

[¥] Climb mill [] Cutter comp Part line prog
[ Min. retract ] Individual levels  [#] Depth first
Operations
[] Pre-Dill
[¥] Rough [¥] Bi-directional cut Cutter comp

Stepover Type: @ Spiral " fig-zag
[¥] Finish [7] Wind fan finish
[] Semi-Finish
[ Use finish tool

[7] Finish bottom Wall pass

[7] Helical side finish

Pay attention to which attributes are checked, and exit the properties.

Open the Part Library

Click on pocketl in the Part Library to highlight it

Click Paste

Select “Copy the machining attributes from the selected feature to another
feature”

Paste Special

(") Paste the selected objects into the cument setup
(7 Paste the selected objects into the cument setup. Selecta
new location for the object(z) before they are pasted.

(@) Copy the machining attributes from the selected feature to
another feature.

<Back || Newt> || ¥ | | cancel | | Hep |
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e Click Next
e Check the Machining Attributes

You have a choice of applying all [¥] Machining Attributes of
the machining attributes of the @) Copy only the attributes that were set on the feature.
library feature, or only the attributes I Copy all machining attributes in effect for the featurs
that were overridden in the library And set them on the following feature:
feature.

E lpocketE

e Choose to copy all of the attributes as shown
e Click Apply and Finish
e Close the Part Library

Now take a look at the Strategy tab of pocket2.

[¥] Climbs mill [¥] Cutter comp [ Part line prog
[ Min. retract [¥] Individual levels Depth first
Operations
[ Pre-Dill
[¥] Rough [/] Bi-directional cut [ Cutter comp
Stepover Type: @) Spiral ") Aig-zag
[¥] Finish [ Wind fan finish
[ Semi-Finish

[¥] Use finish tool "wind fan angle. {120
[¥] Finizh bottom [¥]Wall pass

Stepover Type: @ Spiral ) figzag

[ Helical side finish

Options such as Individual Levels and Cutter Comp, which were characteristics of pocketl
are now installed in pocket2. This strategy is useful when you want to machine features of
different dimensions in a very consistent manner. All of the attributes get applied without

altering the geometry of the feature.

Another note about Paste Special: Paste Special is not limited to being used in conjunction
with the part library. You can use Paste Special more “locally” by copying a feature from the
part view and then using Paste Special. The Paste Special can occur within the same part, or
in a different part.
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Streams

Entities other than features and solids can also be stored in the Part Library. Curves,
geometry, and machine functions can also be saved and recalled. These items show up as
Streams in the Part Library.

Oftentimes, geometry is reused from one part to another. For example, there might be a
fixture that has specific layout geometry. In that case, the layout geometry can be stored
away in the Part Library and used repeatedly as a template.

e Open the file Layout.fm from the Data folder

The lines and circles in this file represent a bolt hole pattern in a fixture. We would like to
save this pattern to the Part Library so that it can be transferred to a new document.

e Select the geometry by dragging a selection box around the entire part
e Open the Part Library
e Add a new folder
e Rename the folder layout_geometry
e Select the layout geometry folder and click Add Selected
[ Part Library [£2 ]
M tapped_hole 500 13 - Add Selected
= [;I ggti:::mw Add Folder
i I | Delete
{j'lll Ind Y | Rename |
O 6 —
i In7 | Faste
D.l'l Ing Irnport
i Ing

&f In10 | Ewor |
o circ11 |= T
{},lllll" circ12 |M
GTJ" cinc13
D,l" circ 14
{:!T,l" circ1h
{:},l" circ16
GTJ" cinc17
o o)
{:!T,l" circ19 ﬁ|

e b Help

e EXxit the Part Library
e Close the part

Each geometry entity is stored under the Stream1 heading. The Stream1 heading can now be
renamed to something more descriptive. This new geometry stream can now be added to new
files using the Paste Special function.
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Streams can also be used to store other types of features. This sample will construct a stream
of lathe functions that will be very similar to the Grouping method that we have already seen.

e Open the file Turn Part Transfer.fm from the Data folder

This file contains Subspindle features that carry out a part transfer on a lathe. It would be
quite time consuming to create each one of these steps manually for every turning file, so the
entire set of steps can be stored in the Part Library as a Stream.

Select all of the features by dragging a selection box around the entire part
Open the Part Library

Add a new folder

Rename the folder transfers

Select the transfers folder and click Add Selected

rF'art Library (2]

H C:MProgramData®...\Part Librans Add Selected

Folder1
B Foldert 4eld Folder
=3 clamps_and_fidures

S toe_clamp_1 Delete

(L instrument_mourts |

Fename
“ M gauge_mount_1 |

=[] layout_geometry | Faste
[ ¢ Stream
M tapped_hole 500 13
=23 tansfers Export J
o Stream1 | Open Library |
ﬂl main_stap —————
M =ub_stop |M
M open_sub
M postion_sub
M close sub

M open_main

|mpiort

T
e

Each subspindle feature is stored under the Stream1 heading. The Stream1 heading can now
be renamed to something more descriptive. This new feature stream can now be added to
new files using the Paste Special function.
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Creating Machining Set-Ups

Introduction

Before starting any machining operation, it is necessary to set a Datum position
from which to work from. In FeatureCAM these positions are called Set ups and
these can be defined using a number of techniques.

Creating SetUps from the Stock

The Stock represents the material which is to be machined. The most common
places that are used when defining the Set Up on a standard Block are the Centre
of a Face or one of the Corners as shown below.

When FeatureCAM opens a new part a Stock is automatically displayed on

the screen.
e Double click on the stock either in the Part View Toolbox or in the main

Graphics area.
e Fill in the Form as shown below, Length=200, Width= 200 and

Thickness=100

Stock Properties - stock1

Dimensions i Indexing |

@ Block () N-Sided ALUMINUM

: Hardness (Br): 111
() Round () User defined Ke- 0.82 kN/mm™2

& x[0000 ] v[oooo | z[oooo |

FeatureCAM 2012
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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 Co Ordinate System as shown in the
image below

Change the figures in the input fields and watch how the Stock moves around.

o Reset the figures to X0 YO0 Z0.

To place the Set Up in the centre of the Block, it is simply a case of moving
the Set UP to the centre of a Stock face and this is achieved by changing the
position, using the Part View Toolbox

o 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

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.)
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¢ Right click on the
Setup in the Part
View and then select
Properties from the
menu that appears as
shown.

e This will open the
Set- Ups form,

On this form, the user can
choose whether to create a
New Setup or to Edit /
Change an existing one.

FeatureMILL

> Delete

|

Rename...

* Incude Features

- T
[E=  PartView | 9
[ FM1 h
[+]
i X
- X \
4¥ Properties... Alt+Enter J,
(7 Solids

rn Show Setup Axis
5 Hide Setup Axis
* Center Setup Axis

Setups

Current Setup:

| Setupl

v

Fisture 10
LICS:

Type:

MC Program Mame:  Fi1

54
JC5_Setupl
Milling

x|

Cloge

MNew

Cl Ede. D

Help

e Click on Edit, followed by Next

e Select Align to Stock Face

Setup - Part Program Zero

What method do you want to use to define the part program zerno
location for Setup1?

) Mign to Index axis

(O Align with existing UCS
() Aign to part geometry
) Use cument location

[ <Back || Mext> || ¥ Finish| | Cancel | [ Help |

FeatureCAM 20127
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The form is divided into two areas and these are Stock Face and XYZ location

Setup - Part Program Zero

Where should part program zero be located for Setup17?

Stock Face is used to Stock face
tell FeatureCAM on OFont O Left ® Tap Face of
which Face to place the (OBack  ORight (O Bottom Stock
Setup.

X¥Z Location

M Pick location
XYZ Location is @ m m ﬂ Position

used to position the of SetUp
Setup on that Face Center + ﬂ on the
@ L R ﬂ Face

[ < Back ” Mext = ”Y?-Enish] [ Cancel ] [ Help ]

e Select Top followed by Centre. Click Finish and then Close.

The screen should now look as shown below.

Using the same method, create a new set up on the Front Face at the Upper
Right Corner.
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Creating Setups Using Geometry

It is also possible to create Setups which are aligned to existing Geometry. Draw the
A0

gy

wireframe shown below, using the Geometry Step.

ARD

ASD

-
1>

e Go to the Setups icon on the Advanced Toolbar at the top of the screen.
TN W N PNV R ED)

If it’s not there, then the advanced toolbar needs to be switched on. To do this,
right click on the grey area around the edge of the graphics area, and choose
Advanced from the drop down list.
v Standard
L s
Curves and Surfaces k
v Snap Mode
Display Mode
¥ Geometry
+ Simulation
Steps
Solid
Mare Simulation

Macros

Customize...

FeatureCAM 2012
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FeatureMILL

After selecting the Setups Icon, Select Setupl from the drop down menu and click on

Edit

Current Setup:

| Setupl

vl

Fisture 10
LICS:

Type:

MC Program Mame:  Fr1

54
ICS_Setupl
Milling Close

Mew

Cl Ed. D

Help

This will open the Setup Definitions form

Here it is possible to change / set key details of the

Setup. To rename the setups so that they are easier to

manage,

e Enter the name Datum Point into the Setup Name field. This name
will appear in the Part View Toolbox.

The Fixture ID field is
where the user tells
FeatureCAM which
machine offset to use.

For example: If the
machine uses G54, G55
then enter 54. If the
machine tool uses P1, P2
etc then enter 1.
FeatureCAM will
automatically insert the
correct Fixture 1D for
the next new Setup.

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.

Please enter the setup name and fodure ID:
Setup Name: |Datum Pairt
Foture ID: |54
Part Name:  |FM1
Setup Type:  Millng
ucs: UCS_Datum Foirt
dack | Net> |[¥A Einish| [ Cancel | [ Hep |
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FeatureMILL

Click Next and on the following page, select the Align to Part Geometry

option.

Setup - Part Program Zero

What method do you want to use to define the part program zero
location for Datum Point ?

) Align to Stock Face

() Align with existing LICS

{3 Use cument location

| <Back || Net> || ¥ Erish| | Cancel | | Hebp |

By selecting the Align to Part Geometry option, FeatureCAM now knows

that it has to provide the user with some tools to help them set up or align the
Setup.
There are five options on the following page and depending on the geometry
available; the user can choose one of these to align the Z axis .

Pick Initial Setup 7 Direction

endicularto a horzontal suface
ﬁl Align Z with center of revaolved surface
/&l Align Z perpendicular to a plane defined by 2 lines

C}l Align Z perpendicular to the plane of a circle

| <Back || Net> || ¥R Frish| | Cancel | | Help |
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e Select Pick two points to define initial Z direction.
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. To define the Z Axis,
e Select the 1st point as shown, followed by the 2nd point. The position of

the second click in relation to the first is what controls the direction of
the axis.

2nd Point \

v

{

\
/

1st Point \ /

e When the form returns, click Next
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Pick Initial Setup X Orientation

What is the setup’s X direction?
+h | Pick two points to define X direction

ﬂl Rotate X direction 90 degrees around Z axis

| <Back || Net> || ¥~ Einish| | Cancel | | Heb |

e Set the X Axis in exactly the same way as the B. Choose the left
baseline as shown.

e This has aligned the X Axis along the short edge. Click Next.

FeatureCAM 2012
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FeatureMILL

e To reposition the Setup. Use one of the two pick buttons or enter the exact
co- ordinates into the X,Y,Z fields on the form.

The two pick buttons
are suited to different
applications.

Pick Location allows
the user to define
positions, by picking
points, directly from
the screen.

Centre of revolved
surface is used when
there are surfaces that
might represent a
dowel hole for
example

What is the location of the setup?

E Pick location
ﬂ Center of revolved surface

X [0.000 | ¥ [0.000 | Z [0.000 |

The ¥YZ locations are in the -
STOCK coordinate system

Mext [V?-Enishl [Canc:el] [ Help ]

e Using any one of the methods, move the Setup until it is in the middle of

the top line.

FeatureCAM 2012



Creating Set Ups FeatureMILL

To create a new setup aligned to the angled face

e Create a new Setup by going to the Advanced Toolbar again
TN W PN R ED)
o Select New followed by Next and then Align to part geometry.

e This time on the Initial Setup Z direction form, select the option to
Align Z perpendicular to a plane defined by two lines as shown.

Pick Initial Setup Z Direction

What is the setup’s Z direction?

+k Pick two points to define £ direction
‘5% Align Z perpendicularto a horzortal surface

‘3% Align £ with center of revolved surface

Align £ perpendicularto a plane defined by 2 lines

Align Z perpendicularto the plane of a circle

td

| <Back || Net> || ¥ Erish| | Cancel | | Heb |

Use These Two!

e Select two

/ lines that
are

perpendicu

lar to one
FeatureCAM 2012 11

another.
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e |If the Z axis is pointing the wrong way, then use the Reverse Z
button to correct.

e Click Next twice and reposition the setup as shown below by using the
Pick Location button.

(s

— >
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Creating Tool Libraries (Cribs)

Introduction

It is possible to create Tool libraries or Cribs in FeatureCAM. 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.

e Open a new FeatureCAM part by selecting File, New.

The following will appear. Select Turn/Mill Set-up and click OK

3

New Part Document

Type: ak

Cancel
E Turmn/Mill
Help

Milling 5 etup

Wire EDM Setup

ﬂ bultiple: Fisture

Tombstone Fisture

oo . .
E _ Simulation Machine Design

Urit of Measure: ) Inch () Millireter

Initial stack dialag (%) Wizard () Properties () Mone

[]5ave as default

e Gouptothe Fon i e N

Manufacturing Menu and | =
down to Tool Manager. L i —
This will open the e r—
following form. e (s | [mmene &

Yo Bl e 1 emBMOC e (o]
loaded as standard. (Basic, e # e @
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

Issue FeatureCAM 2012 1
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e 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.

Tool Manager X |
Fram Crib: Toaal Gru:uup Current Crib:
basic | End Mil w | basic
bazicmetric bazicmetric
toolz toolz
List aptions Mew Crib...
Sort by Show only: -
Delete Crib...
Name vl v| =
Ayvailable Tools: Current Toolg: o
.Bmm Ball Moze Py Salect Al endmill B 0200: 4req Py e —
100mm Face Mil = endmill Bk 0250; 4req =]
Trin Bl Nose endmilBMI300:4reg B P
20mm BULL MOSE endmill Bk 0400: 4reg
Copy of endmill0500:reg Add > endmill B 0500: 4reg
Copy of endmill 187 2:req endmillEk 0600; 4reg Properties...
emBO0047:t10 Femave endmill Bk 0700; 4reg
emB 0006211 endmill b 0200; 4req
emBO0062:110 b endmillBM0300: 4reg bl

Tool Parameters

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 T ool Group:

Lathe - Turming w

Boring Bar
Chamfer kil
Counterbore
Countersink
End Mill

Tool Group .....The tools can be grouped together Face Mil

depending upon their type or use. Lathe - Boring
Lathe - Groowe/Cut
Lathe - Bar Feed
“|Lathe - Thread
Plunge Mill

Ream

R ounding kil

Side Mill

Spot & Center Drills
Tap

Thread il

i Twilst Corill
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e 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.
These options do exactly what they say on the tin.
New tool is used to create a new tool type.
New Crib will create a new crib, ready for the user to insert their own
selection of tools.
Delete Crib will delete an existing crib and Copy Crib will
produce a copy of an existing Crib ;

Tool Grades is used to apply scaling to feeds/speeds to similar tool types that
use different speeds/feeds

Import / Export allows the user, to either import or export tool cribs from one
computer to another computer containing a copy of FeatureCAM.

X

Mew Tool Crib

i By SeleCting the New Tool Crib Pleasze enter a hame for the new tool crib..
option, the following form will (Training |
appear. Enter the name as
Training, and then click OK. [ ok | [ concel | [ Hep |

e The New Tool Crib will now be listed in the Tool Manager on the
left hand side

Tool Manager

Fram Crib: Tool Group: Current Crib:
basic | Lathe - Turning v | basic
hasicmetric basicrmetric
toolz
& Training

e The new Crib is empty so it is possible to copy tools from existing Cribs,

e Select the Basicmetric Crib in the From Crib Menu and the
Training Crib from the Current Crib Menu. In the Tool Group

select End Mill
From Crib: Tool Group: Current Crib:
basic | End Hill v | bazic
bazicmetric bazicmetric
tools tools
traiing

3
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Awailable Tools: Current Tools:
endmillE b 0200 4reg 'y Select Al
endmillE M 0250 4reg
endmillBMO300: dreg
endmillE kA 0400: 4reg

endmillB kA 0500: 4reg
endmillE kM 0600: 4reg
endmill Bk 0700 dreg
endmillE b 0800; dreg
endmillE kA 0900: 4reg il

e Click on the Select All Button and then on the Add button to transfer the
selected tools over to Training Crib.

e Repeat this procedure for the different tool groups and add some 4, 5, 8, 10
& 12mm Twist Drills and some Spotting and Centre Drills.
e Click on the OK button and the following will appear.

FeatureCAM

:%J Save tool crib 'Training'?

[ Yes H [l H Cancel ]

e Select Yes and the Crib is complete for now. 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.

e 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 left of the screen and click on the area indicated

XZ Milmeter Layer 1 UCS_Setupl Setupl FanSTx-SinglelineCannedCycles.CNC (tools

e Select the Crib required as shown.

basicrmetric l !

¥ tools

basic

Tool Crib Dialog

singlelineCannedCycles, CHC - tools

FeatureCam will now use the selected crib for any future operations

If the wrong tool is being selected, for example using a finishing tool to
rough out, it could be that the tool needs to be set for a particular operation
type.
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Setting a Tools Operation type

1. Open the Tool Manager as described above.
2. Double click the Tool that the user needs to edit as shown

Tool Manager,

endmillkd 2000:req
endmillE b 2000 4reg

Fram Crib: Tool Group: Current Crib:
basic | Erd Mill [ | basic
basicmetric basicmetric
toals toolz
taining
Lizt optionz Mew Crib...
Sort by Show only: -
- - Delete Crib...
Diameter V| |D|ameler V| = |2|:| V|
Ayvailable Tools: Tool Grad
endmilM2000:dreg Select Al e

endmilltd 2000: dreg

Tool Parameters

Add -

FRemove

hd aterial H55

Finizh BRIGHT
Diameter 20,000 mrm
Shank Dliameter 15.880 mm
Flutes 2

Cutter Length 38.100 rmm
Owerall Length 92,080 rmm
End Radiuz 0.000 ram
Tool End Tepe SINGLE
Cutting Type CEMTER

Irport....
Export...

Properties. ..

Help

3. This will open the

End Mill Tool Properties

Mame

Cutting Type [¥] Center

" Endhill | venies | Holder | Feed/Speed|

Measure i

Diemeter o

verall Length i ﬂl ¥
ExpossdLengh 5310000 |mm

Cutter Length m [%

Flutes E

Shank Dismeter i 2

End Radius mm  []Balend

[ Use curve to deseribe taol shape

Taper IC' deg Diameter at Bottom | Compuite from shank.

Tool End Type | SINGLE v
Flute &ngle | STAMDARD v

Materidl  [HSS

v|  Firish [ BRIGHT v

Hand

(5) Right Hand

I Lekt Hand
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4. Click on the Overrides tab and then go to the Operations drop
down menu and select the operation type as shown.

End Mill Tool Properties X

| Endmil | Overides | Holder | Feed/Speed)

Mame: | ML |

Drefault tool registers
Tool nurnber Same Operations:

.
Diameter offzet register number l:l Coalant:

Length offzet register number

Tool 1D | Rough and SemiFinish op
Rough and Finizh operati
SemiFinish and Finish ope

Cornrnemts

ok__ || Cancel Apply

5. Check that the Finishing tools are set to Finishing by following the
same procedure.

6. Click OK and then re-simulate the toolpath, the correct tool should
now be used.
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Machining Configurations/Attributes

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

e The Machining Configurations can be
accessed from the Manufacturing
drop down menu.

e Machining Configurations are
predetermined default functions that
are selected, and used in all features
that are created in the document.

e A Machining Configuration contains
approximately 150 settings.

e 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.

Manufacturing Options Window Help
Vi Tool Mapping...

i Process Plan...

127 Setups...

B4l Machining Configurations...
G Machining Attributes...

&7 Post Process...

8 Tool Manager...

Set Tool Crib...

Spindles and Toolholders...

Materials ’
] Feeds/Speeds and Cutting Data Tables...

5] Feed Optimization..

Machining Configurations [é]
Awvailable configurations
[ New | [ ok ]
“Initi i i 0 [
e “Initial Configuration for e Confauraton F—
new documents”, is in the
drop down menu at bottom. o
elele
Initial configuration for new documents: [My Configuration - l
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Machining Configurations/Attributes

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.

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 Cperstiore) (Cperations)
document is opened the old defaults are (Cperatians) {Cneratons)
active. These settings stay with the Fogturas Foaturas
document and are active anytime this v

same .fm document is opened. oparatane) (Cperations!

Machine Configurations
Default Attributes - Autcmation

What are Machining Attributes?

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.

Machining Attributes

=

Configuration: FM1

@) Mill Turn Wire

| TheadMill |  Surface Mil

Surface Leadin | Tool Selection | Facing |

Drilling Pecking Milling ‘ Stepover | Lead/Ramp I Mise | Operations |

| Climb mill
+ | Bi-directional rough
Use finish tool
Cutter comp
Partline program
Minimize tool retract
Individual rough levels
| Depth first
¥|Reorder
Side roughing bottom up
Side finish bottom up
Toolpath comer 0

Use alternative 5 axis position

Trochoidal slotiing
Trochoidal cut
CwW
Q@ ccw
Max tool diameter 50 %

Max step distance 25

Reset

0K l | Cancel | ‘ Help |

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.
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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.

e Open a New Document and click Manufacturing on the top menu and
select Machining Configurations.

e 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.

e Click Copy and select the desired configuration from drop down menu.
These defaults load into the new document.

To copy the changes from the document’s configuration into another configuration to be set
as the defaults:

Machining Configurations Py
L] SeleCt the deS|red Available configurations:
Configuration in the window. E— ———
This is the configuration you Amnum | Rename | [ rew |
. ly Configuration
want to copy the attributes Stainess [ con | .
to Copy Configuration [ﬁj
Configuration:
. Stainless
e Click Copy and select the . [ ceneel ]
document from drop down || G ke |}
menU In the CO py Initial ccmf\guratiuﬂh—
Configuration dialog. o FeuureChMu? datauls .,
e OK.

This reverses the copy and places the changes from the document
Attributes into the configuration selected in the window of the Machining
Configurations dialog.
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Creating Machining Configurations

e Open a New Milling Document. Click Manufacturing on Menu bar then
Machining Configurations.

e Click on New and type the word Aluminum in the field. OK

e Repeat these steps to create a Stainless configuration. OK.

e 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 .500 diameter of the cutter. It

is now 25%, so for a 1 inch endmill the

rough pass depth is set to take cuts at a

depth of .250.

Machining Attributes X
Configuration: Boss-Side-Pocket @ Mill @) Turn @) Wire
| Thread Mill | Surface Mill Surface Leadin | Tool Selection | Facing

Drilling | Pecking | Milling | Stepaver | Lead/Ramp | Misc | Operations ‘
Rough Pass Finish Pass
[¥]Do rough pass [¥] Do finish pass
Depth 25 % Allowance 0.0500
@) Spiral 333 % No. of Passes 1
") Zigzag 55. % Overlap 0.1000
Semifinish Pass [ Finish bottom [7]Wall pass
[]Do semi-finish pass
Allowance 0.0200 in Q@) Spiral 50. %
Bottom allowance 0.0200 in ") Zigzag 85. %
Zigzag angle 0. deg Bottom allow: 0.0500 in
Reset
ok | [ cemcel |[ Hep |

Note: You now have three separate Machining Configurations. Each has
approximately 150 settings.

e Select the Document you have open in the Machining Configurations
dialog at the top of the window.

Machining Configurations [ﬁ
Awailable configurations:
| New | [ ok |

0O FMm7
O Milling Atiributes Rename

Aluminum

My Configuration

Stainless

Delete

Initial configuration for new documents IMy Configuration VI

e Copy and select

Aluminum from the Copy

Configuration dialog.

e OK twice. These

settings will be used in the

new document.

L Open an existing file named Milling Attributes:.fm, from the 2.5D
Advanced Data folder, and run a 3D simulation.

Machining Configurations/Attributes 2012




Milling Machining Configurations/Attributes

The .500 diameter milling cutter cuts to the bottom of the .500 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.

e Click Manufacturing then Machining Configurations. Select the
document in the window on the left named Milling Attributes.fm.

e Press the Copy button. Select Stainless from the drop down list in the
Copy Configuration dialog. Press OK twice.

Using the same feature and by Machining Attributes [
Only Changlng the Machlnlng Configuration: Boss-Side-Pocket @ il Tum Wire
Conflguratlon the AttrIbUteS } D-Ir-\r\:ir::d T‘”Peclkmgsufacaimr‘:lg || Stslauprza\/c:rLe‘ad\ineadj!Ra;:o‘|Se:icsﬁcon ||Op:raact:!as }
automatically change to the Rough Pass Finsh Pass
Stainless settings. pon T % || e @80 a
@) Spiral 333 % No. of Passes 1
Zigzag 55. % Overlap 0.1000 in.

e Run a 3D simulation. et -
Finish bottom V| Wall pass

Do semi-finish pass

The setting for Stainless is 25% S i B <=

of the diameter of the cutter so Zigrag angle 0 dea  Boomalowace 0000 in
now the tool makes four passes

at .125 depth of cut instead of

one at .500 with no further input [ Resa ]
from the user. ok [ camel |[ rep ]

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.

Machining Configurations/Attributes 2012 5



Milling Machining Configurations/Attributes

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 counterdrill 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 spotdrill 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.
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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, G41land 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.
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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%:

B (S
i S

¥

l\_
L X

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.

First rough passes 500% E

B i\'\\ NN
N i
e

AR
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(Trochoidal slotting)

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.

Stepover 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 over is 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 over is 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.

10
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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.

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 centerline simulation, it looks like a
fan you would hold in your hand.
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(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 thd milling)

Ramp diameter is the radial size of the helical arc that is used. (thd. milling)

(Arc lead)
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.

Misc. Tab

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 4™ 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 4™ 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.

12
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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. It can 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 machined. The smaller
the setting the more retracting, the greater the number the 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).
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

(Ordering)
Automatic Options has four functions:

1) 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 4™ axis, more indexing and less tool changes.

2) 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.
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3) Cut higher operations first completes for example a pocket with drilled holes in the
bottom, pocket first then the drilled holes.

4) 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.

e 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 4™ 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.

Facing

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.

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 stepovers 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

(Counter bore)

14
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Use counter bore will select a specific diameter counter bore tool. An inventory of various
sizes of counter bores is usually maintained.

Use endmill will select a milling cutter to cut the counter bore. Eliminates an inventory of
counter bore tools and can cut any size.

Automatic selects and 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 Toaols for Milling

bultiple Roughing Tools for Milling

Ise a single tool that is autormatically selected
Cancel

Use multiple roughing tools from largestto smallest,
stopping when the material is gone Help

1

Tool diameters, comma separated: 0h in.

Automatically select an additional tool that fits the
smallest radius of the contour

The minimum tool diameter of an automatically chosen
roughing tool is:

0125 in.

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) Direct is 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.
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(Lead-in/out parameters)

Use lead-in/out:

Never provides no leads, it uses plunge clearance and
plunges to depth.

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.

On all stepovers, plunges & retracts applies the lead type
to every transition move the tool makes.

//////f (Z

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.

Machining Configurations/Attributes 2012
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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 stepovers 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
neighboring passes as shown here. The scallop height and Scallop Height
stepover default values may also be entered but can be entered

or changed in individual features also.

Stepover

Parallel angle refers to parallel tool path strategies. The value of O 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.

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.

Edges contains 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.

1) 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.

2) Don’t roll over the edge at all cuts 100 percent cleanly to the edge but does not roll
over the edge.

3) Cut top edge: Just roll over the top edge allows the ball only to roll over the edge.
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4) 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
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.

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.
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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.

This concludes Machining Configuration/Attributes.
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