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Course Overview

Course Overview

Course Description

The Advanced Mill Applications course is oriented toward the Mold/Die
industry and includes topics directed at the more experienced and advanced
NC/CNC user. Topics include rough and finish operations of machining cavity
and core type parts, wire EDM methods and procedures, and high speed
machining techniques. This course includes advanced topics that are designed
to maximize productivity and efficiencies in everyday programming
environments.

Intended Audience

Manufacturing Engineers, Process Planners, NC/CNC Programmers and
CAD/CAM System Managers.

Prerequisites

The required prerequisites for the course are Practical Applications of Unigraphics
and the Mill Manufacturing Process course or the CAST equivalent. Your experience
as an NC/CNC programmer or machinist is also an asset in taking this course.

Objectives

Upon completion of this course, you will be able to create manufacturing
assemblies using the Wave Geometry linker, perform roughing and finishing
operations of cavity and core type parts, machine faceted bodies, create wire
EDM operations and use various cut patterns and operation types to perform
high speed machining.

©EDS Advanced Mill Applications -1
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Course Overview

Student Responsibilities

e Be on time

e Participate in class

o Stick with the subject matter

e Listen attentively and take notes

e Practice on the job what you have learned

e Have Fun

Class Standards for Unigraphics Part Files

The following standards will be used in this class. Standardization allows users
to work with others parts while being able to predict the organization of the
part file. All work should be performed in accordance with these standards.

Class Part File Naming

This class utilizes the following filenaming standard:

user’s initials part name
(3 characters) (1 — 120 characters)

\ \

FrEE XXXXXXXXXXXXXXXXXXXX.prt

\ /

extension
underscore delimiter (4 characters)

Where the student is requested to save a part file for later use, the initials of the
student’s given name, middle name, and surname replace the course identifier “***” in
the new filename with the remainder of the filename matching the original. These files
should reside in the student’s personal directory.

TIP Currently up to 128 characters are valid for file names. A four
character extension (.prt, for example) is automatically added to define
the file type. This means the maximum number of user defined
characters for the file name is actually 124.

- Advanced Mill Applicati ©EDS igraphics NX
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Layers and Categories

The student will notice that there are standard layer assignments as well as
standard category names in each of the part files as follows:

Layers 1—100, Model Geometry (Category: MODEL)
Layers 1—14, Solid Geometry (Category: SOLIDS)
Layers 15—20, Linked Objects (Category: LINKED OBJECTYS)
Layers 21—40, Sketch Geometry (Category: SKETCHES)
Layers 41—-60, Curve Geometry (Category: CURVES)
Layers 61—80, Reference Geometry (Category: DATUMS)
Layers 81—100, Sheet Bodies (Category: SHEETS)

Layers 101 — 120, Drafting Objects (Category: DRAFT)

Layers 101 — 110, Drawing Borders (Category: FORMATY)

Layers 121 — 130, Mechanism Tools (Category: MECH)

Layers 131 — 150, Finite Element Meshes and Engr. Tools (Category: CAE)

Layers 151 — 180, Manufacturing (Category: MFQG)

Layers 181 — 190, Quality Tools (Category: QA)

Colors

The following colors are preset to indicate different object types:

Object Valid colors
Bodies
Solid Green
Sheet Yellow

~ ©EDS Advanced Mill Applications =3
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Generating Curves (non-sketch)
Lines and Arcs Orange
Conics and Splines Blue
Sketches
Sketch Curves Cyan
Reference Curves Gray
Datum Features Aquamarine
Points and Coordinate Systems White
System Display Color Red

Seed Part

Seed parts are an effective tool for establishing customer defaults or any
settings that are part-dependent (saved with the part file). This may include

non-geometric data such as:

e Sketch preferences

e Commonly used expressions

e Layer categories

e User-defined views and layouts

e Part attributes

TIP Once a seed part is established, it should be write-protected to avoid
accidental modification of the seed part.

-4
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Course Overview

How to Use This Manual

It is important that you use the Student Guide in the sequence presented
because later lessons assume you have learned concepts and techniques taught
in an earlier lesson. If necessary, you can always refer to any previous activity
where a method or technique was originally taught.

The format of the activities is consistent throughout this manual. Steps are
labeled and specify what will be accomplished at any given point in the activity.
Below each step are action boxes which emphasize the individual actions that
must be taken to accomplish the step. As your knowledge of Unigraphics
increases, the action boxes may seem redundant as the step text becomes all
that is needed to accomplish a given task.

Step 1 This is an example of a step.

1 This is an example of an action box.

The general format for lesson content is:

e presentation

e activity One or more in-
) cluded in most les-
e project sons

e summary

While working through lesson activities, you will experience a higher degree of
comprehension if you read the CUE and Status lines .

It is recommended that students who prefer more detail from an Instructor Led
Course ask questions, confirm with restatement, and, more importantly, attend
and pay attention to the instruction as it is given.

Obviously, it is always necessary for students to consider the classroom situation
and be considerate of other students who may have greater or lesser needs for
instruction. Instructors cannot possibly meet the exact needs of every student.

At the start of each class day you will be expected to log onto your terminal and
start Unigraphics, being ready to follow the instructor’s curriculum. At the end
of the day’s class you should always quit Unigraphics and log off the terminal.

©EDS Advanced Mill Applications -5
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Workbook Overview

The Advanced Mill Application project is an ongoing activity that incorporates
the skills required to perform advanced machining processes. During the course
of working through this workbook exercise, you will be asked to perform tasks
which will be used to machine the core block of a plastic hair dryer.

It is the intent of this project to allow the student to apply the skills taught in
this course. However, the time constraint of this course is also a factor, at any
point when progress is not being made, enlist the help of your instructor.

Classroom System Information

Your instructor will provide you with the following items for working in the
classroom:

Student Login: Username:

Password:
Work Directory:
Parts Directory:
Instructor:
Date:
-6 Advanced Mill Applications ©EDS Unigraphics NX
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WAVE Geometry Linker in Manufacturing

WAVE Geometry Linker in Manufacturing

Lesson 1

/S
Y ”
17

/
A,

PURPOSE

OBJECTIVES

In this lesson, you will learn different methods
available for creating machining geometry that is
associated to the designer’s original geometry. This
geometry is still modifiable for manufacturing
applications.

Upon completion of this lesson, you will be able to:
e Use a “base part” to control the manufacturing
setup

e Use the WAVE Geometry Linker to create
associative, linked geometry

e Make modifications to linked geometry

e Build a simulated casting solid body

This lesson contains the following activities:

Activity Page
1—1 Creating an Assembly for WAVE . ............. 1-8
1-2 Creating WAVE Geometry ................... 1-15
1-3 Using Simplify Body . ........................ 1-20
1—4 Other Modeling Techniques .................. 1-24
©EDS Advanced Mill Applications 1—-1
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WAVE Geometry Linker in Manufacturing

The WAVE Geometry Linker

S
21 7 The WAVE Geometry Linker is a tool which provides a means to associatively
’///A copy geometry from another component part in an assembly into the work part.

The resulting linked geometry is associated to the parent geometry. Modifying
the parent geometry will cause the linked geometry in the other parts to update.

NOTE The WAVE Geometry Linker is available with an
Assemblies license. It does not require a UG/WAVE
license.

Different types of objects can be selected including points, curves, sketches,
datums, faces, and bodies. The linked geometry can be used for creating and
positioning new features in the Work Part.

This function is accessed by choosing Assemblies —~ WAVE Geometry Linker.

sometry Linker
O
F f Dﬁ @ % % Type of Geometry
@ ﬁﬁ [l& to Link

Faint/Line
M Options particular to
Faint type m geometry type

[ 2t Timestamp
[T Blank Origitial

[~ Create Morstssociative

[ I Sy | Eancell

The At Timestamp option lets you specify where the linked object is placed in
the feature list. When turned OFFE any new features added that alter the parent
geometry will be reflected in the linked geometry. When turned ON, new
features added after the link was created will not be reflected.

Advanced Mill Applicati ©EDS igraphics NX
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WAVE Geometry Linker in Manufacturing

Blank Original lets you blank the original geometry so that the linked geometry
in the work part will be easier to work with while the assembly is displayed. /S
/ /

17

/
The Create Non-Associative option will create a broken link. The geometry will ////A
be created in the work part but will not be associated to the parent geometry.

If interpart modeling is not enabled in the customer defaults file (ug_english.def
or ug_metric.def), the following message will appear when you access the WAVE
Geometry Linker. The dialog will still be available but the Create
Non-Associative option will be permanently ON by default.

Cannot Create Associative WAYE Geometry

Agzociative Geometry Linking iz currently dizabled in your customer defaults file.
! Interpart Modeling operationz are controlled by the Azzemblies_dllowlnterPart default.

Linksg created in this seszion will be non-azsociative.

NOTE To enable the WAVE Geometry Linker you must change
the statement Assemblies_AllowInterPart: no to yes in the
ug english.def or ug_metric.def files. It is not on by default.

Geometry Types

Several different types of geometry can be selected for the WAVE application.

e Points

e Curves/Strings
o Sketches

e Datums

e Faces

e Regions of Faces
e Bodies

e Mirrored Bodies

©EDS Advanced Mill Applications 1=-3
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WAVE Geometry Linker in Manufacturing

When selecting the geometry to copy, you should consider how permanent the

77 geometry will be. If you copy as little geometry as possible to do the job,
71 7 performance will be improved but updates will be less robust when the parent
“0 geometry is altered.

For example, if you copy individual curves to another part, the link may not
update correctly if one of the curves is deleted. On the other hand, if you copy
an entire sketch, curves may be removed or added to it and the link will still
update.

Editing Links

Links may be edited by choosing Edit — Feature — Edit Parameters in the Model
Navigator and selecting a linked feature. Linked features have an Edit dialog
similar to the one below.

Edit Linked Body

Parent: EXTRUDED[S]
Part; wav_spar_fiwd

[~ At Timestamp

HOLLO W[ 0]

Break Link |

k. Back | Cancel |

While this dialog is displayed, the cursor is active in the graphics area so that
new parent geometry can be selected for the link being edited. The new parent
geometry must be the same type as the old geometry (curve, datum, solid body,
etc.)

Parent indicates the parent geometry type. If the feature was linked, but the
link has been broken, the parent is shown as a Broken Link.

Part shows the name of the part where the parent geometry is located. If the
parent geometry is located in the current work part, the part name given is
Work Part.

Advanced Mill Applicati ©EDS igraphics NX
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WAVE Geometry Linker in Manufacturing

NOTE The dialog information updates when you select new

parent geometry, which you can do at any time. S
71
At Timestamp lets you specify the timestamp at which the linked feature is Y,

placed. If this option is toggled ON, the list box will display the features in the
parent part. One of these features may be selected from the list to specify a new
timestamp location for the linked feature being edited. If this option is toggled
OFFE all features in the parent part will be reflected in the linked feature.

Break Link lets you break the association between the linked feature and its
parent. This means that the linked feature will no longer update if its parent
changes. You can later define a new parent by selecting geometry with the
cursor.

An Extracted feature (intrapart) can be converted to a Linked feature
(interpart) by selecting the appropriate option and selecting new parent
geometry from another component in the assembly.

Depending on the geometry type of the feature being edited, other options may
appear on the dialog.

NOTE When editing links and selecting new parent geometry, it
may be easier to temporarily work in an exploded view so
that you can distinguish between the existing linked
geometry and the new parent geometry.

Broken Links

A link may become broken for several reasons:

e The parent geometry is deleted.

e The path from the linked geometry to its parent part is broken. This
can occur if the component part containing the parent geometry is
deleted or substituted.

o If the parent is removed from the start part reference set that defines
the linked part.

e If you deliberately break the link (e.g., using Edit Feature or the Break
option on the WAVE Geometry Navigator dialog).

©EDS Advanced Mill Applications 1-5
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WAVE Geometry Linker in Manufacturing

Newly Broken Links

S _ o -
21 7 When a link breaks for an indirect reason (i.e., any reason except the last one
’///A listed above), the link is identified as newly broken until you accept it. You can

accept newly broken links from the WAVE Geometry Navigator dialog or the
Edit during Update dialog.

After a link is accepted, its status is changed to broken until a new parent is
defined.

Deleting Parent Geometry

To prevent unintentional deletion of the parents of linked geometry, a message
will warn you if a delete operation would cause interpart links to break. This
applies to operations using Edit - Feature - Delete, Edit — Delete, and Model
Navigator - Delete while the parts containing the linked geometry are loaded.

Hotification

Deleting theze objects will affect

ather features.

[: TR |

aF. | | Cancel

The Information option provides details about the links that will be broken in
an Information window.

[ AEE
Eis Edi

-—————————————————————Fre Pelets Notification-—--—--————-——————m

The reguesced delete will delate the following featuces:
FIAPLE_MOLE(Z)
The reguestsd delete will bresk the following linkss

Brok=n Linke=d Feature
Broken Link Feason Parent Objecca

I.THEEZI_CIIFF.I'E |0 i@ CERY_pin.pEL:
Hi=sing Fac=ni Edg= Edge<DLOCE [0} , FINFLE_BOLE(Z]| > im <wenw block.pros

-]

Advanced Mill Applicati ©EDS igraphics NX
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WAVE Geometry Linker in Manufacturing

Deleting Linked Geometry

71,
Linked geometry is created as a feature and can be deleted by choosing / 17
Edit - Feature - Delete (or choosing the Delete Feature icon). A,

Linked bodies may also be deleted by choosing Edit - Delete, but you will not
have an opportunity to verify its child features before they are lost.

Assemblies and WAVE

The WAVE Geometry Linker only works in the context of an assembly. An
assembly link must exist between two part files before a WAVE link can be
established.

©EDS Advanced Mill Applications 1=7
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WAVE Geometry Linker in Manufacturing

Activity 1—1: Creating an Assembly for WAVE

S
Y ”
1/

/
A,

In this activity, you will create an assembly structure for later use with the
WAVE Geometry Linker. Since WAVE only works in the context of an
assembly, this step is an important one.

To set this activity up, our hypothetical company has won a contract to perform
the machining on a mixer housing. The customer has supplied us with a
Unigraphics solid model of the designed part. Because high-production
quantities are needed, the customer has decided to make the part an aluminum
casting. This will greatly reduce the amount of time spent machining.
Unfortunately, the customer has not supplied us with a solid model of the
casting. It is our job to create the solid model of the casting. Using WAVE, we
will create a simulated casting model that is associated with the original.

- Advanced Mill Applicati ©EDS igraphics NX
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WAVE Geometry Linker in Manufacturing

For the casting body, it is necessary to remove the seven drilled holes, and apply
.250” machining stock on the inlet face, outlet face, and mixer tube faces. S/
Additionally, the ring groove will not exist on the casting body. 21 7

; /
A,

Outlet Face

Mixer Tube

Inlet Face

The customer has informed us that all machined faces have 1/4” of added stock.
Once the modeling changes are accomplished, we will also drill all holes, and
machine the ring groove into the mixer outlet face, since the casting process was
not accurate enough for the tolerances required.

Step1 Open a seed part, then save it with a new name.

1 Choose File—=Open— ama_seedpart_in.prt.

©EDS Advanced Mill Applications 1-9
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WAVE Geometry Linker in Manufacturing

S TIP Seed parts are often used to standardize part files
717 for a particular company or situation. With a seed
’///A part, Layer Categories can be already defined,

standard object colors can be implemented, and
other preferences can be set as well.

1 Choose File—=Save As *** mixer_mfg.prt where ***
represents your initials.

Step 2 Add the existing designed part as an assembly
component.

Our first objective will be to add the existing mixer housing
as the first component of the mixer_mfg assembly. All
assembly links will be on layer 11.

1 From the main menu, choose Applications—Assemblies.
1 Change the Work Layer to 11.

] From the main menu, choose
Assemblies—Components—Add Existing

1 In the Select Part dialog, click on Choose Part File.
1 Find and select ama_mixer_body.prt, then choose OK.

2 In the Add Existing Part dialog, change the component name
to mixer. It can be typed in upper or lower case. Unigraphics
will convert it to upper case.

1 While still in the Add Existing Part dialog, choose SOLID
from the Reference Set pull down window.

Advanced Mill Applicati ©EDS igraphics NX
1-10  Advnced Ml Applications Al Rights Reserved Unigraphics



WAVE Geometry Linker in Manufacturing

Add Existing Part I

™ Multiple Add /////5
Component name ; 1 /
Imixer ///A
Feference Set Im
Fozitioning SOLID k

. E ntire Part
Layer optionz E mpty
IC&ter I 1

Ok Back | Cancel |

The Add Existing Part dialog is still displayed.

1 Verify that the Positioning pull down menu is set to Absolute.
1 Choose OK in the Add Existing Part dialog.

1 Choose Reset in the Point Constructor dialog, then choose
OK.

The mixer body part file is now a component of
*%% mixer_mfg.prt.

1 Cancel the Select Part dialog.

Step 3 Examine the current assembly structure.

1 Display the Assembly Navigator by choosing the Assembly
Navigator tab in the resource bar.

TIP Clicking once on the tab temporarily displays the
Assembly Navigator by sliding it to the left over the
graphics display.

Double—clicking on the tab displays the Assembly

Navigator in a separate window which can then be moved
and docked.

There are currently two parts in this assembly. The top-level
control part is *** mixer_mfg.prt, while
ama_mixer_body.prt is the single component. Currently, only
the component contains any geometry.
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The next step is to create a new component that will contain

'/////5 the WAVE casting body.

/ 17

///A Step 4 Create an empty component, then apply the seed part
preferences.

1 Choose Assemblies—Components—Create New.
1 Choose OK in the Class Selection dialog.

2 In the File Name field, type in *** _mixer_casting.prt, then
choose OK.

The Create New Component dialog is displayed.
1 In the component name field, type casting, then choose OK.

A new component, named CASTING, is displayed in the
Component Name column of the Assembly Navigator. The
name of the part file is ***_mixer_casting.prt. You may need
to display the Component Name column by
MB3—Columns—Component Name.

Next, apply the layer and color standards from the seed part
file. In Unigraphics, all operations apply to the work part,
which is currently *** mixer_mfg.prt. To apply the seed part
defaults, the CASTING component should be the work part.
For clarity, we will also make it the displayed part.

1 In the Assembly Navigator, perform MB3 on the CASTING
component. Choose Make Displayed Part from the pop-up
dialog.

1 To illustrate the lack of user-defined defaults, choose
Format—Layer Settings.

Notice the category field is blank.
1 Choose Cancel in the Layer Settings Dialog.

1 Choose File—=Import—Part...

1 In the Import Part dialog, turn off Create Named Group, then
choose OK.
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Step 5

NOTE

1 Browse to the ama_seedpart_in.prt, and double-click on it.

'//////
1 Choose OK in the Point Constructor dialog. Since no 71 7
geometry is being imported, position is irrelevant. 7./

1 Choose Cancel in the Point Constructor dialog.

1 Choose Format—Layer Settings.
Now several layer categories are defined.

1 Choose Cancel in the Layer Settings dialog.

Make the top-level part the displayed part, and save the
work thus far.

1 In the Assembly Navigator, MB3 on *** mixer_casting, and
choose Display Parent—*** mixer_mfg.

1 In the Assembly Navigator, MB3 on *** mixer_mfg, and
choose Make Work Part.

1 Choose the Save icon n on the Standard toolbar.

When you save an assembly, all modified components
below the work part are also saved.

1 Dismiss any warnings about the mixer body not being saved.

1 This concludes this activity.
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Linking Procedure

S

717 We will use the Assemblies - WAVE Geometry Linker dialog to create

’///A associated objects between part files. Unlike promotions, the linker allows us to
copy geometry “downward” into component parts, “upward” into higher level
assemblies, or “sideways” between components within an assembly. As you
build your assembly you will use the “sideways” functionality.

To create linked geometry:

e Arrange your assembly display so that the part containing the
geometry to be copied is visible, and the geometry of interest is
selectable.

e Change work part to the part that is to receive the linked copies.
e Set the Work Layer to the layer you want to contain the linked copies.
e Choose Assemblies - WAVE Geometry Linker.

e Use the linker dialog to filter the type of object(s). You may select
several objects of different types.

e Choose Apply to make copies and remain in the Selection dialog, or
OK to copy objects and exit the dialog.

TIP Linked Geometry will be created in the Work Layer in the current
work part, but will display in the layer in which the component object
was created in higher level assemblies. To distribute linked objects
according to layer planning and standards select objects for a
particular layer then choose Apply. You can change Work Layer
while in the WAVE Geometry Linker dialog, then select more
objects.

TIP In the assemblies that you will be using, several bodies often
occupy the same volume. Sometimes it becomes difficult to select
the correct geometry. You can control the display components by
turning on or off the single layer in which they reside, and blanking
all parts except the one you want to link from. If it is still difficult to
select the geometry you want, create a separate reference set for
each object that will be a parent for linked geometry. The visibility
options in the Assembly Navigator in WAVE mode are particularly
useful for isolating displays of components.

- Advanced Mill Applicati ©EDS nigraphics NX
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Activity 1—2: Creating WAVE Geometry

S
s

217
A,

In this activity, you will practice using the geometry linker. You will create a
WAVE linked copy of the mixer body, then perform modifications to that copy
to simulate a casting.

Step 1

Step 2

If necessary, open your ***_mixer_mfg assembly part. Open the
Assembly Navigator.
Prepare the assembly.

1 Use MB3 over the *** mixer_casting line in the Assembly
Navigator to choose Make Work Part.

The mixer body in the graphics window fades to gray. This is

a visual clue that geometry is no longer in current modeling
hierarchy.

The work layer is where linked geometry will be created.

1 Choose Format—Layer Settings.
1 Make layer 1 the work layer.

1 Choose OK in the Layer Settings dialog.

Create a linked body.
1 Choose Assemblies—Wave Geometry Linker.
It is possible to link types of geometry other than solid

bodies. Curves, Sketches, and Datum Planes are also
commonly linked.

1 Choose the BODY icon | % in the WAVE Geometry Linker

dialog.

1 Select the mixer body.
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J Choose OK.

S
s

717
700 Step 3 Modify the display of the linked casting.

There are now two identical bodies, lying in the same model
space; the original mixer body and our linked copy. It can be
difficult to determine which is which, so action is necessary
to clarify the differences. First, you will remove the original
body from the display. Then, you will change the display of
the linked body.

1 In the Assembly Navigator use MB3 over the CASTING
component and choose Make Displayed Part.

In the graphics area, use MB3 to Replace View—TFR—TRI.
Find and choose the Shaded icon.

Choose Edit—Object Display.

(I A A

Select the linked body and choose OK.

NOTE Using the Edit Object Display dialog is a powerful method
of differentiating between bodies that are similar in
appearance.

1 Change the Color to Yellow.

1 Choose OK in the Edit Object Display dialog.

Step 4 Make the top-level part the displayed part, then save the
work in progress.

At this point no physical difference exists between the mixer
body and the mixer casting. They do have a visual difference. In
the next activity, you will perform modeling changes to the
mixer casting as desired.

1 In the Assembly Navigator, MB3 on the CASTING
component, and choose Display Parent—*** mixer_mfg.
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1 In the Assembly Navigator, MB3 on *** mixer_mfg, and

choose Make Work Part. S/
71 7
Y,

1 Choose the Save icon n on the Standard toolbar.

1 This concludes this activity.
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Simplify
7,

/ 17 Simplify is a powerful modeling tool that can be used to satisfy a wide range of
Y, needs in developing models that are associative, yet different.

Simplify provides a method of removing faces. The system must be able to
extend surrounding faces to “heal the wound” where the faces have been
removed.

Uses of Simplify:

e Remove “machined” features for preparing an as cast part from a body
that is not appropriately constructed for link At Timestamp, or from a
body whose features are not accessible.

e Remove details such as holes and blends for finite element analysis.

e In casting tooling work, core and pattern preparation in parts where
the regions were not modeled separately. Simplify can often be used
both to remove interior faces, for patterns, and to remove exterior
faces, for cores (if the system cannot heal wounds left by core removal,
the pattern designer must extract regions and sew core print faces to
obtain a core body).

e Preparing a body for export to a supplier who need only be concerned
with the exterior envelope. Interior faces are removed using simplify,
then the simplified part is linked into a new part for export to the
supplier. The linked part has no “knowledge” of interior features in
the original, but it can still be updated by the owning company if the
parent body changes.
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Simplify Body Procedure

71,
We will use the Simplify Body function to remove holes from our mixer casting / 17
body. Y,

To simplify geometry:

e Choose as a retained face one that will not be simplified away.

Select the cylindrical faces of the holes as boundary faces.

De-select the boundary faces as retained faces.

Choose Apply to perform simplification.

Acknowledge the simplify notice.

Selection Stepz
[@ c ww

erification
[T ety Bemeved Faces

[T Autornatic Haole Fermoval

Hole e Less Tihan IIII.III

Ereyiem |

Imprint Faces |

[T Beview Ealling qWiounds

I Mo creation confirmation j

] w1 | Ear‘u::ell
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/

) Activity 1—3: Using Simplify Body

17
Y,

In this activity, you will practice using Simplify Body as a tool to reduce the
complexity of a linked solid body.

Step 1

Step 2

If necessary, open your ***_mixer_mfg assembly part. Open the
Assembly Navigator.

Make the CASTING component the work and displayed

part.

1 In the Assembly Navigator, use MB3 on the CASTING
component and choose Make Displayed Part.

Perform a Simplify Body operation on the five bolt holes

on the outlet face.

1 Choose Application—Modeling.

1 Choose Insert—Feature Operation— Simplify.

The Simplify Body dialog is displayed.
SmpiryBoty |
Selection Steps
[eseoco

Wernfization
T Wenitn Bemoved Faces

[T Automatic Hole Bemaval

Hole e Lezz Tiban IIII.III

Eresiem |

Irprint Faces |

[T | Besiew Failing sounds

I Mo creation confirmation j

1] Spply | Cancel |
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The cue line reads “Select a retained face”.

: 7
1 Choose any face on the part that is not a hole, then choose A
OK to advance to the next step. /// /)

The cue line reads “Select a boundary face”.

1 Choose the five cylindrical faces of the holes on the inlet face
of the mixer. Do not choose the cylindrical inlet face.

When selected as a boundary face, Unigraphics also assumes
that these will be retained faces, and adds them to the
“retained face” selection. In this case, they will not be
retained, so you will de-select them from the “retained faces”
set.

1 In the Simplify Body dialog, choose Retained Faces again.

1 Hold down the “shift” key, and de-select the five holes again.
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J Choose Preview.

'//////
17/ 1 In the Simplify Body Preview dialog, choose Preview

/
////A Removed.

Only the hole faces highlight.
1 Choose Preview Retained.
Now all faces except the five holes highlight.

1 Choose OK in the Simplify Body Preview dialog.

1 Choose Apply in the Simplify Body dialog.

The Result of Simplification window gives the number of faces
removed and retained.

1 Dismiss the Result of Simplification dialog by choosing OK.

Step 3 Simplify away the holes in the two bosses.

The retained face that was selected earlier is still active, so it
is not necessary to choose another.

2 In the Simplify Body dialog, choose Boundary Faces.

1 This time, select the two cylindrical hole faces of the mixer
tubes.
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/S
Y ”
17

/
A,

Once again, choose Retained Faces.

Using the procedure described previously, deselect the holes
as retained faces.

Preview the retained and removed faces.
Choose OK until the body updates.
Save the work in progress.

This concludes this activity.
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v, Activity 1—4: Other Modeling Techniques

’1 7
Y,

Previously, Simplify Body was used to remove unwanted geometry from the
Linked Casting body. Now, you will explore other ways to modify a linked body.
The first option used is Extrude.

Step 1

Step 2

If necessary, open your ***_mixer_mfg assembly part. Open the
Assembly Navigator.

Make the CASTING component the work and displayed
part.

1 In the Assembly Navigator, use MB3 on the CASTING
component and choose Make Displayed Part.

Use Extrude to fill in the ring groove.

1 Choose Application—Modeling.

J Choose Insert—Form Feature—Extrude.
The Extruded Body dialog is displayed.

1 Choose the Solid Face button.

1 Choose the bottom face of the ring groove, as shown below.
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/S
Y ”
17

/
A,

Choose OK until the cue line reads “Choose Extrusion
Method”.

Choose Trim to Face/Plane.

The extrusion direction arrow should point away from the
linked body. If not, choose Reverse Direction.

If the extrusion direction arrow points away from the body,
choose OK.

In the Trimming Face dialog, choose Extend Trim Face.

Extend Trim Face forces Unigraphics to extend the trimming
faces as necessary to complete the extrusion operation.

Select the outlet face, then choose OK.

The following dialog allows you to apply offset to the face
being extruded. In this example, offsets are not necessary.
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Extruded Body

;//1//2 First Offset [0
/ / Second Offzet IIII
7S
T aper Angle IIII
— Taper Stark

% At Defining String
At Start Distance

] Back | Eancell

J Choose OK.

J Choose Unite.
The O-ring groove has been removed from the outlet face.

1 Cancel the Extruded Body dialog.

Step 3 Use the Offset Face option to add machining stock.

In this step, you will add machining stock to the inlet and outlet
faces, as well as the mixer tube faces.

] From the menu bar choose Insert—Feature
Operation—Offset Face.

2 In the Offset Face dialog, key in 0.250 for the offset value,
then choose OK.

J Choose Offset Faces.

] Select the inlet and outlet faces, and the two mixer tube
faces.

J Choose OK.

1 Choose Cancel in the Offset Face dialog.

The modeling changes are complete. It will be difficult to
visualize those changes in shaded mode, without a further
display change to the casting.
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Step 4 Change the translucency of the casting.

Step 5

To make it easier to visually distinguish between the original ///1//5
designed part and the casting, you will make the casting model y /’
translucent. 2

] Use the Shaded icon to turn on shaded mode.
1 From the menu bar choose Edit—Object Display.
1 Select the body and choose OK.

1 Slide the Translucency bar to about 50% and choose OK.

TIP  If the solid body does not become semi-transparent,
choose Preferences—Visualization Performance, and
turn off Disable Translucency, located on the General
Settings tab under Session Settings.

Make *** _mixer_mfg the work part, and compare the two
solid bodies.

To fully realize the extent of the changes made, you will display
both the original and the linked body together.

1 Find and depress the Assembly Navigator button to activate
the Assembly Navigator.

1 Use MB3 on the CASTING component and choose Display
Parent—***_mixer_mfg.

1 In the Assembly Navigator, double-click on ***_mixer_mfg
to make it the work part.

] Examine the two models.

The CASTING component has stock added on the machined
faces. All drilled holes have been removed, as well as the ring
groove.
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This is only one potential method for creating a simulated

77, casting body. Other methods and techniques could also have
21 7 been used. However, this method is fully associated to the
7./ original, so that if the customer changes the original body, the

casting body will update also.

NC/CNC Programming, using the CASTING component as the
BLANK, could now begin.

1 Choose File—=Close—Save All and Close.

This concludes this activity.
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SUMMARY The WAVE Geometry Linker provides an

efficient method to associatively copy geometry
used for machining from a component part in
an assembly into a work part. The machining
geometry is modifiable for manufacturing
needs but does not change the original design
intent.

In this lesson you:

e Used Assemblies to enable “Best Practices”
for modeling in manufacturing

e Created a WAVE solid body that is
associatively linked to the original

e Modified the WAVE geometry to simulate a
casting for machining

DS
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Cavity Milling

Lesson 2

PURPOSE This lesson will review the basics concepts of Cavity
Milling and will introduce you to more advanced

options and concepts that are unique to Cavity :// Z /;
Milling. You will review the steps necessary to create / ’
Parent Groups that are used in subsequent /77
operations.

OBJECTIVES Upon completion of this lesson, you will be able to:

e Create Geometry Parent Groups for Cavity Milling
operations

e Create advanced Cavity Milling operations
e Create Z-Level operations

e Define Blank Distance to offset Blank Geometry
from Part Geometry

e Create pre-drilled Engage and Cut Region Start
points

This lesson contains the following activities:

Activity Page
2—1 Review of a Cavity Milling Operation .......... 2-5

2—2 Creating a Cavity Milling Operation ........... 2-20
2—3 Using a Pre-Drill Engage Point ............... 2-36
2—4 Z-Level Profile Milling ...................... 2—42
2—-5 ZLEVEL PROFILE STEEP Operations ...... 2—48
2—6 Using the Blank Distance Option ............. 2-52
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Cavity Milling

Cavity Milling Review

Cavity Milling operations, like Planar Milling, removes volumes of material in
planar cut layers (perpendicular to the tool axis). The two operations types
differ in the method which is used to define the material. Planar Milling uses
boundaries to define Part material while Cavity Milling uses boundaries, faces,
curves and solid bodies which are typical of cavities and cores.

Planar Milling is designed to cut parts containing vertical walls, islands of
material which are planar, and floors which are normal to the tool axis. Cavity
Milling is designed to cut parts with tapered walls and contoured floors.

Cavity Milling should only be used in roughing operations since their tool paths
normally will leave contoured scallops, stair steps and ridges. The scallops, stair
steps, ridges and stock which remain from Cavity Milling operations should
then be finished machined by using Fixed Contour operations.

Cavity Milling tool paths are easy to create. You can create tool paths by
specifying only the Part and Blank (stock, forging, etc.) geometry and accepting
the default option settings.

Selecting Part, Blank and Check Geometry

Cavity Milling, at a minimum, must have Part geometry defined. Blank
(normally used) and Check geometry are optional. All three types of geometry
may consist of faces, curves and/or bodies. Surface Regions and facets may also
be used for Part and Blank geometry.

2-2
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The difference between the Part and Blank geometry, defines the material to be
removed. This material is often referred to as volume of material to be

removed.

Blank geometry represents stock material (blank piece of stock) or can be a
forging or casting that has a uniform offset from the selected Part geometry.
This stock material may consist of faces, curves and or bodies (including facets).

Blank geometry may also be used to cut specific areas. In this case the Blank
geometry generates a boundary that surrounds only the Part and the material to
be cut away. The processor would then cut from the Blank to the Part.

As mentioned previously, it is not necessary in all cases, to specify Blank
geometry. You can use Part geometry only, if it encloses and defines the entire

cut volume.

Custom Data

You can specify Custom Data for Part Geometry when creating a Geometry
Parent Group. When you specify Custom Data for Part Geometry, when
creating a Geometry Parent Group, the custom data is inherited by all
operations that use that Parent Group.

You can also specify Custom Data for Part Geometry within an operation.
When you select Part geometry, you can assign custom stock, tolerance, and
tool conditions to the individual members for that operation only. When you
select Custom Data from the Part Geometry selection dialog, the dialog
expands to offer the additional options of tolerances, stock and ignore loops.
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Cavity Milling
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To make a custom assignment, you must:

e First select the option (Stock, Tolerance, etc.)
e Change the option value

e Select the specific geometry

The new value will be applied to any subsequent selections.

When assigning custom stock to geometry, assign equal amounts of stock to
adjacent geometry. If stock is not applied in a consistent manner, the resulting

tool path may not be what is expected.

2-4
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Activity 2— 1: Review of a Cavity Milling Operation

In this activity, you will create the Geometry, Tool, Method and Program Parent
Groups that you will use to create a Cavity Mill operation. The purpose of this
activity is to review the steps that are necessary to prepare a Cavity Milling
operation.

Step 1 Open an existing part, save with a new name and enter

the Manufacturing Application.

L
2 Open the part ama_form_mold_mfg.prt. /9 7/

/ 4
7

1 Use the Save — As option under File on the menu bar and
rename the part to ***_form_mold_mfg.prt where ***
represents your initials.

1 Choose Application -~ Manufacturing.
The Operation Navigator is displayed.
Step 2 Create a Clearance Plane used for tool positioning for
part clearance.

1 Change to the Geometry View of the Operation Navigator
(use the Geometry View icon).
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Operation M= inator

5
B 0 O % G 5 ER

The Geometry View of the Operation Navigator is displayed.

GEOMETRY
5] NONE
4 45 MCS_MILL
Gy woRE
I, The Parent Group, MCS_MILL, has been provided for you.
/2 2 You will now verify the location of the MCS.
Y,

1 Double click on the Parent Group, MCS_MILL in the
Operation Navigator.

The Mill_Orient Dialog is displayed.

1 As shown below, click on the MCS icon.

[ELE X

™ Lk MCSACS
Sawe MCS |

Fisure Offset —

[ Clesrance [ Lowe: Limt
A vbecied s
Diplay | Speciy |  Inin |
LaponitiLayer

¥ Save Laer Seltings
Lajout Mame

|mcs_®ILL_Lava

S v LiapoukLayer |

[ox | ssk | conce |
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The CSYS Constructor dialog is displayed.

CSYS Constructol

Dkt
Diekart [0.oooooo
DekaZ [0.oooooo

S how/E it Conatiants |

[ o ] gak | coes |

In the CSYS Constructor dialog, note that the values for
Delta X, Y and Z are zero, indicating that the MCS
currently, is not offset from the WCS, but is at the same
location.

] Choose Cancel.
The Mill_Orient dialog is again displayed.

You will use the Assembly Navigator to display the Blank
geometry.

1 On your keyboard type Control A to activate the Assembly
Navigator (or select the Assembly Navigator icon).

The Assembly Navigator is displayed.

B arna borm_ ek mlig 3 o B
B [ =rvan_Froern_ el _giock STOCK Emtire Pyt
B W i [ ik A FORM MOLD 001D

1 From the Assembly Navigator, select the
ama_form_mold_stock component at the check box (this
component has a gray checkmark) to make the Blank stock
visible.

1 On your keyboard type Control A to close the Assembly
Navigator (or select the “x” on the upper right corner of the
Assembly Navigator).
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You will now create a clearance plane which will be used for
tool positioning to clear the part.

1 As shown below, select the Clearance option from the
Mill_Orient dialog.

falll HIEN |

E

/e

/
/ /

/ 4
7

1 Choose Specify, from the Mill Orient dialog.

The Plane Constructor dialog is displayed.
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Cavity Milling

1 From the Filter pull down menu select Face.

Filter Ay -
Paitib b ethed Apy
Paint
Wechor
st i ethod Edge/Curve
Face
Dlffeet Draturn Plane k
Selected Constraints
:////,
/

Choose the top of the Blank geometry. 4 ¢

1 Key in .500 in the Offset field of the Plane Constructor
dialog.

J Choose OK.

-
-
.
EM -
.-
.-
.-
-

Choose top of
Blank material

Note the Plane symbol is displayed .500 above the Blank
stock geometry.

3 On the Mill_Orient dialog, choose OK.

You will now select the Part Geometry under the Geometry
Parent Group, Workpiece.

©EDS Advanced Mill Applications 2—-9
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Cavity Milling

Step 3 Edit the Geometry Parent Group.

1 Double click on the WORKPIECE in the Operation
Navigator.

Harne | Paih | Toal | Methed | Oirdes Group |

GEQMETRY
i) MOME
A WCG ML

ol wOF®MECE_______________________________________________|
The Mill_Geom dialog is displayed.

MILL_GEOM

Geometry

Ed | D |

Part Offset Im

Matenal : CARBOM STEEL |

Layout/Layer
[+ Save Layer Settings

Lapout Mame

IHORKP IECE LAYl

Save Layout/Layer |

Ok I Back | Eancell

Remember, that Cavity Milling and Fixed Contour
operations use Mill Geom Parent Groups. The Parent

Group named WORKPIECE is a Mill Geom Parent Group

that was previously created.

1 Choose the Part icon under the Geometry label.

Advanced Mill Applications ©EDS Unigraphics NX
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J Choose the Select button.

The Part Geometry dialog is displayed.

Part Geometry

I ame

[

apalagy

|
Cuztom Data |

Sction kMode Im ://///
Selection Options ;/////
7/

" Featurez & Geometry  Facets

Filter b ethods I Badies ,I

Select All

Eemoe

Ermatd [fem

Fezelet Al

T

— i

] Back | Cancel

The Cue line prompts you to select Part Geometry. You have
the option of selecting Features, Geometry or Facets.

You are going to select Geometry.

1 If necessary, choose the Geometry option located in the
Selection Options area.

Note that the Filter Methods pull down menu default
selection is for Bodies. The Part Geometry that you will be
selecting is a single Body.

1 Select the entire part as the Part Geometry (Make sure that
you select the part and not the blank).

©EDS Advanced Mill Applications 2—-11
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/e

/
/ /

/ 4
7

1 Choose OK and return to the Mill_Geom dialog.

You will now select the Blank Geometry.

Step 4 Specify Blank Geometry.

1 Choose the Blank icon.

Geomsiny

©ffi ||
—
Matesial | CARBONSTEEL |

Lepoul /L ayper
[ 5 awe Lapm Sattings
Lapoid M ame

|1'$RF.F' IECE LAT1
Sarve Lavout/Laper |

|ﬂKIBa:h|[aﬂ:El|

] Choose Select.

Advanced Mill Applicati ©EDS igraphics NX
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Cavity Milling

Make sure that the Blank Geometry surrounding the Part
Geometry is displayed.

7z
;2
7

1 As shown above, choose the Blank part as the Blank
Geometry.

J Choose OK, twice.

You have selected Part and Blank Geometry which are now
included in the Geometry Parent Group, Workpiece. Next
you will create .750 x .060 corner radius tool for machining
the cavity. This tool will become a member of the Tool
Parent Group.

~ ©EDS Advanced Mill Applications 2—-13
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Cavity Milling

Step 5 Creating the Tool for machining the cavity.

1 As shown below, select the Create Tool icon from the Create
toolbar.

i B =

The Create Tool dialog is displayed.

:/ /2/ 7 1 On the Create Tool dialog, select the milling tool subtype.
/

/ / . .

) ] Enter EM—.750—.06 in the Name field.

Create Tool

Type I rrill_c:anbour 'I

7 74|/

Parent Group [ETETTE=TERTEEE

Mame I EM-.750—-.06
ak. I Apply | Eancell

J Choose OK.

The Milling Tool- 5 Parameters dialog is displayed. You will
change the tool diameter from 1.000” to .750” and the lower
radius from 0.0” to .060”.

- Advanced Mill Applicati ©EDS igraphics NX
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Cavity Milling

I B-Parameter 'I

[C] Diameter
[F1] Loweer Badiuz 0,000
| i/
[L] Length 3.0000 ; 2 ;
/
[B] Taper &nale I 0.0000 ////A
[&] Tip Angle I 0.0000

1 Enter .750 as the Diameter
1 Enter .06 as the Lower Radius.

J Choose OK.

Step 6 Examine the Method Parent Group.

The Method Parent Group, Mill_Rough has already been
created for you. You will examine the options available under
this Parent Group.

1 In the Operation Navigator Machining Method View, double
click on MILL_ROUGH.

©EDS Advanced Mill Applications 2—-15
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Name | Path [ Tool | Geometry | Order Group |
THOD

Rl WOME
=JHILL_ROUGH

ILL_SEMI_FINISH

ILL_FINISH

“obk DRILL_METHOD

The Mill Method dialog is displayed. Note the tolerances
and Part Stock. These values apply to all Operations that use
the Parent Group, Method unless other stock values are

, specified within an Operation. Specifying stock values within
// Y /; an Operation overrides the inheritance of the Part Stock

/ ’ value from the Method Parent Group to the Operation.
7

MILL_METHOD

&)
Part Stock m

Ikl I Q.0010
Cluttel I 0.a050

Cut Method : EMD MILLIMG |

k. Back | Cancel |

J Choose OK.
You will now create a program, named Interior, in the

Program Parent Group which will be used in postprocessing
the operations which you will create.

Step 7 Creating a Program.

1 As shown below, select the Create Program icon from the
Create toolbar.

The Create Program dialog is displayed.

1 On the Create Program dialog, select Name and enter the
name Interior as shown below.

Advanced Mill Applicati ©EDS igraphics NX
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Cavity Milling

Type I rrill_cartaur *I

Subtype
B
Farent Group I HC_PROGRAM *I

Mame | Interior
(NS
QE. I Apply | Cancel |

J Choose OK.
/44
In the Operation Navigator Program Order View, the name ;2 /
INTERIOR is displayed /77
.c|| Mame | Toolchange | Path | T ool | Geometry | bl ethiod |
3| NC_PROGRAM
-{E8] MONE
o [E8] PROGRAM

= |NTERIOR

1 Save the part file.

You have completed this activity. The Geometry, Tool and
Program Parent Groups that you have created can now be
used to create Operations and will be used in the next
activity.

~ ©EDS Advanced Mill Applications 2—-17
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Cavity Milling

Cut Levels

Cut Levels establish parallel cut planes for Cavity Milling operations. Cut levels
consist of ranges and depths per cut plane within the ranges.

A range consists of two planes perpendicular to the tool axis that define the cut
volume. Multiple ranges may exist within an operation. Each range is evenly
divided into cut depths. The processor determines the first range based on the
highest and lowest points of the cut volume defined by the Part and Blank
geometry.

J Depth per cut

T ]

\

Visually, ranges are displayed by large plane symbols while cut depths within
the range(s) are displayed by small plane symbols.

Multiple Ranges

Only one range may be active at a time. The currently active range is
highlighted for visual reference and indicated by a number in the Status Line.
Cut depths are added to a range by making that range active through the
selection of up or down arrows and then specifying a Depth Per Cut value.

Ranges may be modified, added, or deleted. When a range is modified, the
bottom plane moves upwards or downwards. Any ranges above or below will
expand or contract to fill the void area. When a range is added, it is created
above the specified plane and extends up to the bottom of the previous range,
or to the top level of the cut volume if there are no ranges above. When a range
is deleted, the one beneath it will fill in the gap from the top down.

2-18
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Cavity Milling

Eut Levels I

Add Ranges _—+ i_

Depth per Cut Im
Reference I Top Level *I

Modify Ranges

&
-

R ange Depth 3.0000
3.00
00 3.00 :////,
/

Genernc Paoint I

/ 4
7

Current Range

A " Upward/Downward
Arrows

Remove Current
Range

Reset to Original

Reset to Default

| nformation I Dizplay |
] Apply | Cancel
Cut Level Dialog
©EDS Advanced Mill Applications 2—-19
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Activity 2—2: Cavity Milling using cut levels and ranges

In this activity, you will create a Cavity Milling Operation to machine the
interior geometry, using cut levels and cut ranges.
Step 1 Creating a new Cavity Milling Operation.

1 Continue using *** form_mold_mfg.prt.

1 As shown below, select the Create Operation icon from the

y i/ Create toolbar.

777
@B 6 =

/ 4

/Y
The Create Operation dialog is displayed (if necessary, select
Type as mill_contour).

1 Select the Cavity Milling icon.| %

2 On the Create Operation dialog, select and enter as shown
below.

Set:

Program: Interior cubtuoe
Use Geometry: Workpiece “F

Use Tool: ~ EM-.750-.06 ’E .,E_ .,E_ .,E_E 'E.D \uD

Use Method:  MILL_ROUGH
Neme: . CM_ROUGH A 45 B0 Ap s g
SOOI
P

PlaE [INTERIDR =]

Use Geometry I'W'EIFEKF'IEEE *I
Uze Toal IEM-.?EEI-.EIE *I

Usehethod [wi| ROUGH -]

Type I rrill_contour *I

M ame

aF. Apply | Eancell

Advanced Mill Applicati ©EDS igraphics NX
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Cavity Milling

J Choose OK.
The Cavity Mill dialog is displayed.

CAYITY_MILL

Main |Mu:ure IGru:uupsI

Geomekry

Edit | Reselectl Display |

Cut Methad L - y i/
v

/ 4
/
1 In the Cavity Milling dialog, change the Cut Type to Follow L

You will now select the cut levels and cut ranges for cutting
the part.

Periphery.

Step 2 Define the Cut Ranges and Cut Level for the first range in
the cavity.

1 Choose Cut Levels in the Control Geometry section of the
Cavity Mill dialog.

Geometmy

E dit | Heselectl Dizplay I

Cut kethod

Stepover I Tool Diarneter "I
Perzent Iw
Sdditional Basses I o

Depth Per Cut [Range 1] 0.z500

Control Geomety

Fuointz I Cut Levels %

©EDS Advanced Mill Applications 2-21
All Rights Reserved Student Manual



Cavity Milling

The Cut Levels dialog is displayed.

Eut Levels I

LE
+-

Depth per Cut Im
Reference I Top Level *I

//// R ange Depth I 3.0000
2 / 3.00
//// 00 3.00
Genernc Paoint I

Current Range

AY

=EXTE,TE

- e . 2l

| nformation I Dizplay |
] Apply | Cancel |

Notice in the graphics area, two plane symbols are displayed.
They define the top and bottom of the first range.

Since the first range is defined for you, you must choose the
Modify Range button in order to make any changes to the
range.

L
0 Choose the Modify Range icon.==#=

Advanced Mill Applicati ©EDS Unigraphics NX
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Notice that the Reference option is set to Top Level.

Eut Levels I

2L
+>-

Depth per Cut Im
Referenice I Top Level *I

R ange Depth I 3.0000 ////

3.00 2 /

.00 3.00 ////
Genernc Paoint I

Current Range

AY

EX - Ey £

- e . 2l

| nformation I Dizplay |
] Apply | Cancel |

The Reference option determines where the Range Depth
value you specify is referenced from.

You will use the default setting of Top Level.

You are now going to modify the bottom of the first range.
By default, it is defined at the lowest point of the cavity.

The new location will be at the top of the step.

©EDS Advanced Mill Applications 2-23
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Cavity Milling

1 Choose the top face of the step as shown.

Select this
face

A plane symbol is displayed and you are returned to the Cut
Levels dialog.

Plane Symbol

2-24
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Cavity Milling

The Range Depth is displayed on the dialog. It is the
distance between the top and bottom of the range.

Cutevls

Crepth per Cut I 0.zZ500

Reference I Top Level j 7////
Range Depth I 1.8000 ; 2 ;
1.80 7/
A
0 .00
Generic Point |

Current Range

AV

52 o
|

Ok, Apply | I:ar'u::ell

Informmation Dizplay |

You will now define the maximum depth per cut within the
specified range.

You are going to specify the cut depth in the Depth per Cut
value field.

For this activity, you will divide the cut into four steps. You
will divide the total depth of 1.800 by 4.

Key in 1.8 / 4 in the Depth per Cut field and press the
keyboard return or Enter key.

©EDS Advanced Mill Applications 2-25
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The Cut Levels are displayed as small plane symbols.

S Top of Range

72"
7

Cut Levels

Bottom of Range

Step 3 Define the second Range.

The Cut Levels dialog is displayed. You will now add another
range.

&4
-+

1 Choose the Add Ranges icon.

You are not going to change the Reference option. You want
to reference the range from the top of the Top Level which
in this case is the top of the part.

The top of Range #2 is defined for you since the top of the
next range always uses the bottom of the previous range.

1 Choose the bottom face of the pocket as shown.

- Advanced Mill Applicati ©EDS igraphics NX
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Select this
face

/e

/
/ /

/ 4
7

You are going to specify the depth of cut next. You will
remove material in two steps.

1 Key in (2.8—1.8) / 2 in the Depth per Cut field and press the
return or Enter key.

This range will be cut in two passes at .500 per cut.

J Choose OK.

The Cavity Mill dialog is displayed.

©EDS Advanced Mill Applications 2-27
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Cavity Milling

You can change the cut level settings at any time by
reselecting the Cut Level option.

Step 4 Specify Cutting options.

You will now add specific amounts of stock to all planar
floors. You will add stock to the step and bottom of the
pocket that have been used as cut levels. This stock value
overrides the Part Stock specified in the Parent Group,
MILL ROUGH, since it is specified within the operation.

Zeometny

Edit | Heselectl Dizplay I

Cut Method

Stepover I Tool Diameter 'I
Fercent IM
I ]

Depth Per Cut [Range 1] 0.4500

SdditicmallFasses

Contral Geometny

Puaints | Cut Levels I

Engage/Retract
b ethod | Automatic I

NA
F’ Cuittinig ]

1 Choose Cutting.

The Cut Parameters dialog is displayed.

Advanced Mill Applications
Student Manual
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Cavity Milling

Step 5

Cut Parameters

Cut Order Lewel First |+

| Climb Cut -l
=l

:

Region Sequencing

IEIptimize

& Oubward 1 lnward

v Begion Connection
v Boundary Approsimation

[ lsland Cleanup
/Y
wall Cleanup Mone | = 4 ’
/ /
[¥ Talerant Machining ////A

¥ UndercutHandling

Trirn by Mok -
kel 0.oo010

iEN §

this option ,
Use Floor Sarme Az Side

Fart Side Stock,

Key in .01
for Part Floor Stock

Blank Stock [ 0.0000
Check Stock [ 0.oo00
Trirn Stock Im
Elank Distance Im

&

0.o0300

i

o.o0100

ok

Back | Carcel

1 Un-check Use Floor Same As Side (this prevents the floor
from having the same stock value as the side).

1 Key in .01 for Part Floor Stock.

J Choose OK.

Generate the tool path.

] Choose Generate.

©EDS
All Rights Reserved
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The first level of the tool path is generated.

/e

/
/ /

/ 4
7

1 Choose OK until all the levels of the tool path are generated.

Notice that the tool path is generated at all of the specified

Advanced Mill Applicati ©EDS Unigraphics NX
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Cavity Milling

cut levels.

Step 6 Save this Operation.

You will edit this operation later in this lesson.
1 Choose OK from the Cavity Milling dialog.
The operation is saved.

1 Save the part file. :////,

You have completed this activity.

/ 4
7
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Pre-Drill Engage and Cut Region Start Points

Pre-Drill Engage and Cut Region Start Points are found in the Control
Geometry, Points section of the Cavity Milling dialog. These two options
provide control over the cutting start point within single and multiple regions of
Cavity Milling. They also determine the direction that the tool moves towards
the cavity or core walls.

Geometny
/7
; /
/ / Edit | Heselectl Dizplay |
77

Cut Method JE[ .

Stepover IT':":'I Diamater =l
Control Geometry

Percent m Fre-Ciill Engage Foints

Additianal Passes I [T &ctive: | Display |

Depth Per Cut [Range 4 Cut Region Start Points
Cuiztom

Contro
[T &ctive | Dizpla Edit |
Paints Cut Level #I
Drefault I.-’-\.uh:umatic 'I

Engage/Fetract
il | Ao ] | Back | Cancel |
i icati ©EDS i ]
2=-32 Advanced Mill Applications All Rights Reserved Unigraphics NX

Student Manual



Cavity Milling

Pre-Drill Engage Points

Control Geometry

Fre-Diill Engage Points

Bfive D|S|:||EI_'|-' |

Cut Reqgion Start Painks

Cugtam
[T sctive Displa}'l Editl
Default I.f-‘-.utn:lmatic "I v/
/
/ /
0K | Back | Eann::ell

/ 4
7

The internal processor of Cavity Milling determines the tool path start point.

You can use the Pre-Drill Engage Points option to specify where you want the
tool to start cutting. With this option, the tool moves to the pre-drill engage
point you specify, then to the specified cut level. It then moves to the processor
generated start point and then generates the remainder of the tool path.

To use this option, specify a pre-drill engage point and an optional depth value.
If you are going to specify a depth value, it must be done prior to specifying the
start point.

There are three methods available for specifying pre-drill engage points:

¢ Point/Arc - by using existing points or arcs. The arcs are associative to
the geometry. They must be explicit or sketch curves.

e Cursor - by using the cursor position.

e Generic Point - by using the option on the generic point dialog.

The depth value for a start cut point is optional. If you do not specify a value,
the pre-drill engage point is used at every cut level.

©EDS Advanced Mill Applications 2-33
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As shown below, cut level 1 uses the pre-drill engage point that falls within the
specified depth. Cut levels 2 and 3 do not use the specified pre-drill engage

point since the cut levels are not within the specified depth. The processor will
use the internally defined cut start point to cut the remaining cut levels (2 and

3).
Pre-drilled Engage Po'nt\
l
Depth  .150 | Cut Level 1 =.100
Cut Level 2= .200
L } “Cut Level 3 =.300
72
2 3y

All specified depths are measured from the top plane.

NOTE You can define Pre-drilled points using either the
Engage/Retract dialog or the Pre-drill Start Points option
located under the Control Geometry button. The
Engage/Retract Pre-drill points and settings override the
points defined under the Control Geometry Option. If you
specify multiple Pre-drill points you can optimize the order in
which they are drilled by customizing the Engage/Retract
options which are available.

Cut Region Start Points

Cut Reglon Start Points allows you to specify cut start points for each region in

a multi-region cavity. When you use circular engages, this option can avoid

engages into pocket corners by using the Automatic or User Defined method of

engagement.
Control Geometry
Fre-Linll Engage Points
m I_ Stive [replay |
Cut Begion Start Paointz
Custam
I= | Active | Display | E dit |
Default I.ﬁ.utn:-matin: 'I
OF. | Back | Cancel |
2=-34 Advanced Mill Applications ©EDS Unigraphics NX
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The Cut Region Start Points defaults are as follows:

Automatic establishes the Cut Region Start Point at the
“flattest” convex corner of the cut region. If there are no convex
corners, the midpoint of the longest boundary segment of the
cut region is used. This option assures that the tool will stepover
or engage the part at a location which is least likely to cause the
tool to become buried in the material.

Standard establishes the Cut Region Start Point as close as
possible to the start point of the boundary region. The shape of
the boundary, cut type, and position of islands and pockets will

influence how closely the processor positions the Cut Region ,/ 7 /;
Start Point to the Boundary Start Point. Moving the Boundary / ’
Start Point affects the location of the Cut Region Start Point. v

~ ©EDS Advanced Mill Applications 2-35
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Activity 2— 3: Using a Pre-Drill Engage Point

In this activity, you will edit the current operation to use a Pre-drilled Engage
Point to start your tool path. The Pre-drill Engage Point is a hole that has been
previously drilled.

Step 1 Edit an existing operation.

:// iz /; 1 Continue using *** form_mold_mfg.prt

/ /

/

74 3 Double-click on the CM_ROUGH operation in the

Operation Navigator.

The Cavity Milling dialog is displayed. You will now define a
point that represents a hole which has been previously
drilled. This will be the engage point for the tool that is used
to start each cut level.

Step 2 Define a Pre-drill Engage Point for this operation.

Advanced Mill Applicati ©EDS Unigraphics NX
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1 Choose Points in the Control Geometry section.

Geomety

Edit | Bezelect I Dizplay |
Cut b ethod
Lt Metho @ _
Stepaver IT::u:uI Diameter 'I
Percent [ 50. 0000 4
/

- / /
Additianal Passes I ] /
Y

Diepth Per Cut [Range 1] 0.4500

Control Geometny

Puaints | Cut Lewvels |

The Control Geometry dialog is displayed. Notice that there
are two sections to this dialog, Pre-Drill Engage and Cut
Region Start Points.

Control Geometry

Fre-Ciill Engage Foints

I_ Setive [emlamy |

Cut Region Start Points

Custom

r Acfive [ieplay | Edit |
Drefault I.-’-\.uh:umatic 'I

k. | Back | Eancell

1 Choose Edit in the Pre-Drill Engage Points section.
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Control Geometry
Fre-0rill Engage Paints
I Active: | [isnlay | CEdi

Cut Region Start Points

Cuigtam

= Active | Display | ﬂl
Default I.-i‘-.utcumatic 'I

] | Back | Eancell

S The Pre-Drill Engage Points dialog is displayed.
/

/

/ 4
7

Pre-Drill Engage Points

i« Append & Pointdaie
= Bemove " Cursor

Generc Point |

Dept [ o.0000)

Beselect

I
[efarmatian | [Mizplay |

] Back | I:ann:ell

You can use the Depth parameter when you want a
particular Pre-Drill Engage Point to be used only for certain
cut levels. If you do not specify a Depth parameter, the point
will be used at all cut levels. If you use the Depth parameter
it must be defined before specifying the point.

For this activity, you will not specify a Depth parameter. This
particular Pre-Drill Engage Point will be used at all cut
levels.

J Choose Generic Point.
The Point Constructor dialog is displayed.
1 Key in the following values
XC=5

YC=2.5
72C=0
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J Choose OK.
The point just created is displayed (this point is at the
bottom of the part, if your display setting is solid, set to
wireframe to see the point).

1 Choose OK until you return to the Cavity Milling dialog.

Step 3 Generate the tool path.
1 Choose the Generate icon to create the tool path. ://2//,
/
/ /
Notice that all levels start at the Pre-Drill Engage Point in 7/
the center of the part, then move to the start point which is
determined by the processor.

1 Choose OK to accept the operation.

1 Save your Part.

You have completed this activity.
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Z-Level Milling Operations

Z-Level Milling operations are used to profile solid bodies and or faces at
multiple levels.

Type I rill_contaur *I

~ Subtype | Z-Level Operation

éfi JF =
, B o P BHy="
75 A8 3% B0 BN D A
7l =

Frogram [INTERIOR 7]

IJze Geometny IMES MILL vI
IJze Tool IEM-.?ED-.DE 'rl

IJze Method IMETHDD j
Mame |ZLEVEL_FOLLO
] Apply | Cancel |

The following Z-Level Operation types are available:

|'E- ZLEVEL_FOLLOW_CAVITY - Uses the Follow Part Cut
Method. Ideal for “cavity” type parts.

'E- ZLEVEL_FOLLOW_CORE - Uses the Follow Part Cut Method.
Ideal for “core” type parts.

| =
'E' ZLEVEL_ZIGZAG - Uses the ZIGZAG Cut Method.

L]
'E- ZLEVEL_PROFILE — Uses the Profile Cut Method without the
Steep Angle being set.

| []
‘lﬂ ZLEVEL_PROFILE_STEEP — Uses the Profile Cut Method
with the Steep Angle set to 65 degrees.

Ad d Mill Applicati ©EDS Unigraphics NX
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OO0
Z-LEVEL PROFILE and Z-LEVEL PROFILE STEEP operation types'L Y
allow both the cutting of steep areas only or cutting of the entire part.

As an option, you may specify Cut Area ® as a subset of the part geometry in
order to limit the area(s) that are to be cut. If no Cut Area geometry is defined,
the entire part is considered to be the cut area.

Associated with the Cut Area option are Trim Boundaries. %5 Trim Boundaries
further constrain cut regions. You may define the area of the cut region to be
excluded from the operation by specifying Material as Inside or Outside. Trim
Boundaries are always closed, always use a tool ON condition, and are
projected along the tool axis vector to the part. You can have more than one
Trim Boundary defined. You may also specify a Trim Stock to define the
distance the tool is positioned from the Trim Boundary as well as Intol/Outol
values for boundary members.

When generating a tool path, tracing of the geometry occurs, steep areas are
detected, traced shapes are ordered, and subsequent cut areas to be machined
are detected and then cut at all cut levels.
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Activity 2—4: Z-Level Profile Milling

In the following activity, you will create a Z-Level Profile operation to
machine the steep geometry of the island within the cavity. You will
create a Geometry Parent Group (MILL_AREA) that contains the
steep geometry necessary for machining. The tool path will cut only
within the area specified.

v Step 1 Create the Geometry Parent Group.

4 /

/

’////: 0 Continue using ***_form_mold_mfg.prt

1 As shown below, select the Create Geometry icon from the
Create toolbar.

=B G

The Create Geometry dialog is displayed (make sure Type is
mill_contour).

2 In the Create Geometry dialog select the Mill_Area icon.

- Advanced Mill Applicati ©EDS igraphics NX
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Type Imill_u:u:unt-:uur *I
— Subtype
MCS
Lguie
Parent Group GEO =1
Marme [MILL_aREX
k. Apply | Eanu:ell

1 Select WORKPIECE as the Parent Group. 7
/

; /
Create Geometry ///A
Type Imill_n:u:untu:uur 'I

Subtype

MCS
{»@@M@
Parent Group GEOMETRY ,I

GEOMETRY
Marne IE MCS_ MILL
NOME

] Apply

1 Enter ZLEVEL_AREA as the Name.

Create Geometry

Type I mill_contour 'I

Subtype

MLS
[»@MM%I
Farent Group IWDHKHEEE TI

M arne ZLEW LRE]
] Apply | Cancel {Fi

J Choose OK.

The MILL AREA dialog is displayed.
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MILL_AREA

Geometry

%\@@

Edt | Selest | Display |

] =t I 0. oaoo

Lapout/Laper

¥ Save Layer Seftings

Lapout Mame
:////; |ZLEVEL_AREAL LAY1
;////: Save Lavout/Layer |
Ok Back | Cancel |

J Choose the Cut Area icon.

] Choose Select.
The Cut Area dialog is displayed.

Cut Area

Mame

|
Action iode I,&,ppend -I

Selection Dptions

" Features  * Geomety

Filter Methads |Fq-es j

Select Al |

Hemove |

Exmand [tem |

Eezelest Al I

el >
Ok, Back. | Cancel |

3 Select the interior island geometry as shown.
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i i
=—=ra]). 10
( Selectthe
geometry
withinthe
rectangle
- I‘-H— ]
oy £/ © v,
;2
i‘\-l I | I.;'IH ////A
i e g

Make sure that when selecting with a rectangle, selection
criteria should be inside only.

Note: If the following message appears, select OK until all
objects are selected.

Appending Objects

Fail ta intialize the object
the object will nat be appended

Choose OK, twice to return to the Create Geometry dialog.

Note that you do not need to specify Blank Geometry.

To briefly review ----- you have created a geometry Parent
Group, named ZLEVEL_AREA which contains the
geometry of the island. This Parent Group will be used in the
ZLEVEL_PROFILE operation.

You will now create the operation.
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Step 2 Create the ZLEVEL_PROFILE Operation.

1 Choose the Create Operation icon.

L]
3 Select the ZLEVEL_PROFILE icon. 'E-

1 Set the following:

e Program: INTERIOR
:////j o Use Geometry: ZLEVEL_AREA
;////: e Use Tool EM-.750-.06
e Use Method: MILL_FINISH
J Choose OK.

The ZLEVEL PROFILE dialog is displayed.

1 Under the Geometry label, select the Part icon and choose
Display.

The Part Geometry is displayed. It was specified in the
WORKPIECE Parent Group.

1 Under the Geometry label, select the Cut Area icon and
choose Display.

The Cut Area Geometry is displayed. It was specified in the
Z1EVEL AREA Parent under the WORKPIECE Parent
Group.

1 Change the Depth Per Cut to .15.

1 Change Cut Order to Depth First.

Ad d Mill Applicati ©EDS Unigraphics NX
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Step 3 Generate the tool path.

1 Choose the Generate icon to generate the tool path.

/e

/
/ /

/ 4
7

1 Choose OK to save the Operation

1 Save the part file.

You have completed this activity.

The next activity will introduce you to the concept of Steep. Steep is defined as
the area of a body that is within a specified angle, relative to a direction vector.
When Steep Angle is toggled to ON, the areas that are greater than the
specified Steep Angle are profiled. When Steep Angle is in the OFF state, the
entire part is profiled. Steep is normally used to control scallop height and can
also aid in avoiding plunging of the tool into material on steep surfaces.
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Activity 2—5: ZLEVEL PROFILE STEEP Operations

/e

/
/ /

/ 4
7

In the following activity, you will create a ZLEVEL PROFILE STEEP
operation to machine all of the steep geometry located within the cavity.
You will use the Geometry Parent Group, WORKPIECE that contains
all of the Part Geometry. The tool path will cut only within the Steep

areas specified.

Step 1 Create the ZLEVEL_PROFILE_STEEP Operation.

1 Continue using ***_form_mold_mfg.prt.

1 As shown below, select the Create Operation icon from the
Create toolbar.

The Create Operation dialog is displayed.

1 Select the ZLEVEL_PROFILE_STEEP icon.

@8 7% 6 =

Type I rill_contaur *I

% o

B aE P BySy
A8 0N IR EN S Ay
-

Pl e [INTERIOR 7]

IJze Geometny IMES MILL vI
IJze Tool IEM-.?ED-.DE 'rl

IJze Method IMETHDD j
Mame |ZLEVEL_FOLLO
] Apply | Cancel |
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Step 2

1 Set the following:

e Program: INTERIOR

e Use Geometry: WORKPIECE
e Use Tool: EM-.750-.06
e Use Method: MILL_FINISH

J Choose OK.

Geometmy 7////

/ 2 /

— / /

& L= %
Edt | Select | Display |

|7 StEEDﬁ.ﬂQ'E I &5 .0000
kerge Distance I 0.1000
kinimurn Cut Length I 0.0300

Depth Per Cut [Range 1] 0.z500

Cut Order IDepth Firzt "I

Control Geometiy

-F'Dints J EutEvels |

The ZLEVEL PROFILE STEEP dialog is displayed.

1 Under the Geometry label, select the Part icon and choose
Display.

The Part Geometry is displayed. Note that the Part Geometry
was specified in the Parent Group named WORKPIECE.

1 Under the Geometry label, select the Cut Area icon and
notice that only the Select button is available.

Since the Cut Area was not specified, by default, the entire part
will be used for cutting.

Also note the Steep Angle and the other default option settings.

Generate the tool path.

1 Choose the Generate icon and generate the tool path.
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1 Choose OK to save the operation.

Notice the areas cut by the tool path. Remember that the
Steep Angle was set to 65 degrees.

1 Save the part file.

You have completed this activity.
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Cavity and Z-Level Milling Stock options

Stock options for Cavity and Z-Level Milling are found on the Cut Parameters
dialog. This dialog is activated by selecting the Cutting button found on the
Cavity Mill or various Z-Level operation dialogs.

- Cmrul Geu:u?netr_l,l 7 Cuk Order IW
Paints | Lt Lewels | Zuk Direction I,:"mb Cut j
Engage/Retract Level to LEV1 Use Transfer Method j ,
Method | Automatic | Trim by Im /////;

Cutiing [\ | [T Remove Edge Traces

Corner | .-’-'wu:u\\\-r‘\

Inkol o.0010
Feed Rates | tac Outtol 0.0010
Tool Path

/ 4
7

i

[ Use Floor Same 4s Side

Part Side Stock, 0.0000

-
=2 8. %b 4 Part Flaor, Stack 0.0000
Check Stock, 0.0000
Ok I Apply | Cancel |

il

Trimn Stock, 0.0000

[~ Use Tool Holder
[~ Use 20 Workpiece

I Ok, “ Back. “ Cancel

—_

Some of the stock options are as follows:

— Part Side Stock adds stock to the individual walls of the
part.

— Part Floor Stock adds stock to the floor.

— Check Stock is the distance that the tool will stay away from
the check geometry.

— Trim Stock is the distance that the tool will stay away from
the trim boundary.

— Blank Stock is stock applied to Blank Geometry.

— Blank Distance applies to Part Geometry. This is an offset
distance which can be used for a casting or forging.
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Activity 2—6: Using the Blank Distance Option

In the following activity, you will learn how to set the Blank Distance for
a core type part. The MCS, Part Geometry and Program Name have
already been created for you.

Step1 Open a new part file, rename and enter the
Manufacturing Application.

7
72 O Open the part file ama_horn_mfg.prt.

/ 4
7

1 Rename the part ***_horn_mfg.prt using the Save - As
option under File on the menu bar where *** represents
your initials.

1 Choose Application -~ Manufacturing.

The Operation Navigator is displayed.

Step 2 Create an operation utilizing Blank Distance as a part
offset.

1 As shown below, select the Create Operation icon from the
Create toolbar.
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@ ? 5l =

The Create Operation dialog is displayed.

1 Select the Cavity Milling icon.

1 Set the following:

e Program: ROUGH_WITHOUT_CASTING

e Use Geometry: WORKPIECE i,

e Use Tool: EM-.375-.06 2
7

e Use Method: MILL_FINISH

1 On the Create Operation dialog, Name the Operation
CM_.25_BLANKDISTANCE

J Choose OK.

The Cavity Milling dialog is displayed.

Step 3 Verify the Part Geometry selection.

2 Under the Geometry label, select the Part icon.

1 Choose Display.

Note that the Part Geometry is displayed.

0 Under the Geometry label, select the Blank icon. — -

Note that no Blank Geometry has been selected.

Step 4 Specify Operation settings.

J Set the Cut Method to Follow Part
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2 Set Depth Per Cut .5

1 Choose Cutting.

The Cut Parameters dialog is displayed.
1 Change the Cut Order to Depth First.

1 Change the Blank Distance to .250.

Cut Parameters

Cut Crder Diepth First vI
Cuk Direction i ik - I

Reqgion Sequencing
I Opkimize j

[¥ Reqgion Connection

[ Boundary Approximation
[ Follow Check Geomekry

Open Passes

]

[ Tolerant Machining
¥ Undercut Handling
Trimn by

Mone ~
Intol I o.0010
kol I o.0010

[ Use Floor Same 4s Side

Part Side Stock. I 0.00o0a0
Park Flaar, Stock: I 0.00oa0
Blank Stock I 0.00o0a0
Check Stock. I 0.00o0a0
Trirn Stock, I 0.00o0a0
Blank Diskance F
[~ Use 30 IPW

Pin IPW Thickness I 0.0400

—_

I Ok, “ Back. “ Cancel

J Choose OK.

The Cavity Mill dialog is displayed.
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Step S Generate the tool path.

1 Choose the Generate icon to generate the tool path.

1 Choose OK after viewing each Cut Level.

The tool path cuts all of the core geometry.

7z
;2
7

Notice that the tool path follows the part contour since you
used the Blank Distance option rather than selecting other
geometry (such as a solid block) to represent the Blank
shape.

In this case, you specified that the Blank was near-net-shape
with .250” stock overall.

1 Choose OK to accept the tool path.

1 Save the part file.

You have completed this activity.
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Cut Parameters - Trim by

Trim by enables the Blank Geometry to be recognized on core parts when the
Blank Geometry has not been explicitly defined. The Trim by method provides
a Silhouette option to clean up the material which surrounds the Part geometry.

It is available only when Tolerant Machining is toggled to ON.

w? Undercut Handling
rim by

Cuk Order IW
Zuk Direction I,:"mb cut j
Reqgion Sequencing

IOptimize j

[¥ Reqgion Connection
[ Boundary Approximation
[ Follow Check Geomekry

Open Passes

[ Tolerant Machining

]

Intol

Okl 0.0010

i

[ Use Floor Same 4s Side

Part Side Stock. I 0.00o0a0
Park Flaar, Stock: I 0.00oa0
Blank Stock I 0.00o0a0
Check Stock. I 0.00o0a0
Trirn Stock, I 0.00o0a0
Blank Diskance I 0.2500
[~ Use 30 IPW

Pin IPW Thickness I 0.0400

—_

I Ok, “ Back. “ Cancel

This option positions the tool to the outer most edge periphery (silhouette) of
the part geometry and then offsets it outside by the tool radius. The silhouette
can be consider as a shadow of the part projected along the tool axis.
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When using Trim by Silhouette, the processor uses the traces at the bottom of
the defined part geometry as trim shapes. These shapes are then projected
along the tool axis to each cut level and are used to generate machinable
regions as trim shapes.

Cut Parameters - Tolerant Machining

The Tolerant Machining ON option is the preferred method for Cavity Milling
operations. Tolerant Machining will find all machinable regions without gouging

the part. 7 / / //
;2
Tolerant Machining algorithms digitize a model on a rectangular grid that is 7/

determined by the defined cutting tolerance and the tool size. In most parts, the
grid size range between 1-2 millimeters (.04 - .08”).

When you specify a Blank distance that is an offset from the Part, the tolerance
used to trace the Blank is looser than the tolerance used to trace the Part. This
is due to dimensions of Blank geometry not being as accurate as those of the
Part Geometry. When you specify Blank geometry that is close to the size of
Part Geometry, the Blank and Part traces will overlap and result in an
undesirable cut region(s). In this case it would be better to cut a profile pass
along the Part without specifying the Blank. The resultant tool path will be
along the Part Geometry.

When the processor encounters geometry that contains gaps or that is not
perfectly matched, it will move the tool using an approximation within the
specified tolerances.

The processing time is longer when Tolerant Machining is ON. Tolerant
Machining should always be turned on.
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Cut Parameters - Undercut Handling

Undercut Handling is used with geometry features containing undercuts. It is
applied only to non-tolerant machining.

Cut Parameters

Cut Crder Depth First =
Cut Direction I.:"mb Cuk

:

Kl

Reqgion Sequencing
IOptimize j
7//// [¥ Reqgion Connection
/

/

[ Boundary Approximation

/ /
////A [v Follaw Check Geometry

o] P
pen Passes I E v|
mr Tolerant Machining
[ Undercut Handling
Trirn by IN':'”E vI
Intol I 0.0010
kol I 0.0010

[ Use Floor Same 4s Side

Part Side Stock. I 0.00o0a0
Park Flaar, Stock: I 0.00oa0
Blank Stock I 0.00o0a0
Check Stock. I 0.00o0a0
Trirn Stock, I 0.00o0a0
Blank Diskance I 0.2500
[~ Use 30 IPW

Pin IPW Thickness I 0.0400

—_

I Ok, “ Back. “ Cancel

If Tolerant Machining is turned ON, undercut handling is automatically turned
off.

When using the Undercut Handling option Horizontal Clearance (specified
under the Engage/Retract Method) applies to the shank of the tool (the portion
above the flutes) unless the Horizontal Clearance is greater than the tool
radius. In this case the tool radius is used.
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As the tool progresses deeper through the various cut levels, Horizontal
Clearance will keep the shank from contacting the part geometry which forms
the undercut.

In the following example the Horizontal Clearance uses the default of .100. The
tool radius is .120. The tool will be offset from the undercut face by .100.

No horizontal clearance Horizontal clearance applied where

shank would contact part.
\ ////
2 /
\i \i ////

Part, Blank, Check Geometry - Topology

applied in fluted region of tool.

Topology provides options for surface analysis that allow checking for material
side inconsistency, gaps and missing and duplicate surfaces.

Part Geometry

m Topology

I
Flip M aterial Side |
I

Custarm Data

Action Mode I E dit ,I

Selection Optionz

) Features. (% Geometn) ) Face

Filter Methads |podies j
Select Al

Remove

Expand Item
Feselect Al

I

|

|

|

L Ld
|

] Back | Cancel
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This option is available when you are editing geometry and aids in the correction
of model geometry errors that occur when models from other CAD systems are
converted into Unigraphics models or from within a model created using
Unigraphics.

The topology processor inspects the model for missing, duplicated and
non-tangent faces which can create multiple shells and an erratic tool path.

NOTE It is suggested that the Topology option be used only if tool
path generation fails.

The following are common causes of tool path generation failures.

e Duplicate faces
e Missing fillets and faces

e Smaller than tolerance faces (usually fillets)

The following is a summary of the options on the Topology dialog:

Topology

Tolerances
Dhztance I Q.0z00
Angle I 6.0000

Rebuild Topology I

M aterial Side
iy dall

Fiesverae bl

Inzpect or edit Shell

Faces ILlndefined "I
Edges '

[v Dizplay Matenial Side
[ Refresh Before Display

Femove Shel I
] Back | Cancel |
Mill Applicati ©EDS igraphics NX
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Tolerances - Distance is the tolerance used for connecting faces and curves. The
distance value represents the maximum value that two objects can be apart and
still be considered connected. Angle is the tolerance used for determining the
type of each edge (convex, concave or tangent). The Angle value represents the
maximum angle that the normals of two adjacent faces or curves can vary at an
edge to determine if the edge is convex, concave or tangent.

Rebuild Topology - After editing tolerances or material side, you can choose

Rebuild Topology to create the shell. Surfaces are considered adjacent if the
gaps are less than the tolerance specified and one or more shells are created.
Model geometry is not modified.

Material Side - Material Side allows you to change the material side of any
object that is used to define the cutting operation. Material side is represented
by a vector arrow that points away from the material.

Unify All - allows material side to be located on the same side for all objects.
Reverse All - allows material side to be reversed for all objects.

Inspect or Edit Shell - allows the inspection of the classification of edge types
and material side for individual objects.

Faces - allows the inspection of material side defined for each face. Faces can
be set to undefined, same or opposite.

e Undefined allows you to highlight all faces where the material side is
not defined

e Same allows you to highlight all of the faces where the material side is
the same as that of the majority of faces

e Opposite allows you to highlight all of the faces where the material
side is different than that of the majority of faces

Edges - allows the review of the classification of various edges. Edges can be set
to the following:

e Undefined allows the highlight of any edge which is not classified by
the system

e Nonmanifold allows the highlight of any unresolved edge where more
than two faces meet along the same portion of the edge
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o Exterior allows the highlight of all of the outside edges that define the
cutting region

o Interior allows the highlight of all of the inside edges that define the
cutting region

e Inconsistent allows the highlight of edges where the adjacent faces
have material sides on opposite sides

e Complex allows the highlight of edges that are neither completely
tangent, concave or convex

S, o Tangent allows the highlight of all edges that are classified as being

/2 v tangent

/<

7, e Concave allows the highlight of all edges that are classified as being
concave

e Convex allows the highlight of all edges that are classified as being
convex

Display Material Side - this option results in the display of the material side
indicator whenever one of the face options is chosen.

The material side indicator is a vector that points towards the material to be
removed which is away from the material side.

Refresh Before Display - the system will refresh the screen every time you
choose one of the Face or Edge options.

Arrow Buttons - allows you to cycle through the different shells as you inspect
and edit the topology.
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SUMMARY Cavity Milling operations are efficient and

robust methods of removing volumes of
material prior to finishing operations. v
Numerous options allows flexibility in the stock 72 7

/ /
removal process. Y,

In this lesson you:

e Created Geometry Parent Groups that were
used in Cavity Milling operations

e Review Cavity Milling operations

e Used the more advanced concepts of Cavity
Milling

e Used the Cut Area option for limiting the
cutting area in an operation

e Applied the use of Blank Offset Distance
and Blank Geometry to generate Cavity
Milling operations

DS
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Fixed Contour

Fixed Contour
Lesson 3

PURPOSE This lesson will show you how to create Fixed

Contour operations using advanced concepts and
techniques. You will also review the steps necessary to
create various Parent Groups that will aid you in the
selection of geometry and cutting tools. Fixed
Contour operations are generally used for creation of
tool paths used to finish the contoured areas of a

part.
OBJECTIVES Upon completion of this lesson, you will be able to: 7////
/ /
e Apply the more advanced concepts of Fixed ;/////,

Contour operations for creating tool paths

e Create Parent Groups used for Fixed Contouring
operations

e Choose the most appropriate Drive method for a Fixed
Contour operation

This lesson contains the following activities:

Activity Page
3—1 Contour_ Area_ Non-Steep Operations ......... 3—-12
3—2 Creating and Using a Mill_Area Parent ........ 3-17
3—3 Creating a Reference Tool Operation .......... 3-33
3—4 Using the Boundary Drive Method ............ 3-51
3—5 Adding Multi-Depth Cutting to an Operation ... 3—60
3—6 Creating a Spiral Drive Method Tool Path ... ... 3—-64
3—7 Using the Surface Drive Method .............. 3-70
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Fixed Contour

Fixed Contour Overview

Fixed Contour operations are used to finish areas formed by contoured
geometry. Fixed Contour tool paths are able to follow complex contours by the
control of tool axis, projection vector and drive methods. Tool paths are created
in two steps. The first step generates drive points from the drive geometry. The
second step projects the drive points along a projection vector to the part
geometry.

The Drive Points are created from some or all of the part geometry, or can be
created from other geometry that is not associated with the part. The points are
then projected to the Part geometry.

The tool path output is created by internal processing which moves the tool
from the Drive Point along the projection vector until contact is made with the
Part Geometry. The position may coincide with the projected drive point or, if
other part geometry prevents the tool from reaching the prOJected drive point, a
new output point is generated and the unusable drive point is ignored.

The Two Step Process of @Drive Geometry (a line) is used
. . . to generate Drive Points
Fixed Contour machining

Drive Point
(2) Projection Vector slides five Foints _\

the tool from the drive

point down the projection
vector until it contacts the \
part geometry.

Output Cutter Location
is generated

Contact
Point

Cutter location output is

Part Geometry may generated

prevent the tool from
reaching the projected
drive point

3-2
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Fixed Contour Tool Path Accuracy

Fixed Contour provides several options that help insure the accuracy of the tool
path. Included are:

Check Geometry to stop tool movement
Gouge Checking to prevent gouging of the part

Collision Checking to prevent unintended tool contact with other
geometry

Various tolerance options

Fixed Contour operations can position to existing locations on the part
geometry (which includes the edge of an object), but the tool cannot position to
an extension of part geometry as shown in the following illustration.

Drive Points\

< —
Extension of / “

Part Geometry

Projection Vector

Invalid

7
Valid 73 7

22
\

Part Geometry

Terminology used in Fixed Contour operations

Part Geometry — is geometry selected to cut.

Check Geometry — is geometry selected that is used to stop tool
movement.

Drive Geometry — is geometry used to generate drive points.

Drive Points — are generated from the Drive Geometry and
projected onto the part geometry.

Drive Method — method of defining Drive Points required to
create a tool path. Some Drive Methods allow the creation of a
string of Drive Points along a curve while others allow the
creation of an array of Drive Points within an area.
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Projection Vector — used to describe how the Drive Points
project to the Part Surface and which side of the Part Surface
the tool contacts. The selected Drive Method determines which
Projection Vectors are available.

NOTE The projection vector does not need to coincide with the tool
axis vector.

Drive Methods for Fixed Contouring

The Drive Method defines the method of creating Drive Points.

FIXED_CONTOUR

Main | Groups I

Geomekry

YW
:////; Edik\‘J Reselectl Display |

/ / Drrive Method

I Boundary b I

224

‘Undefined
Zurve/Poink
Spiral
Boundary
Cutl area Milling Ltking
Surface Area
Tool Path
Fadial Cut

LLE

Floww Cuk

User Funckion
| I |

=2 . fb 5

I (0] “ Apply “ Zancel ]

Each drive method contains a series of dialogs that are displayed upon
selection.
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Curve/Point Drive Method

The Curve/Point Drive Method allows you to define Drive geometry by
specifying points and curves. When specifying points, the Drive Path is created
as linear segments between the points. When specifying curves, Drive Points are
generated along the selected curves. In each case, the Drive geometry is
projected on to the Part Surface(s) where the tool path is created. The curves
may be open or closed, contiguous or noncontiguous, planar or non-planar.

When points define the Drive geometry, the cutter moves along the tool path
from one point to the next in the order in which they were specified. The same
point may be used more than once, provided it is not defined consecutively in
the sequence. A closed Drive Path can be created by defining the same point as
the first and last point in the sequence.

Spiral Drive Method

The Spiral Drive Method allows you to define Drive Points that spiral outward
from a specified center point. The drive points are created within the plane
normal to the projection vector and contain the center point. The Drive Points
are projected on to the part surfaces along the projection vector.

Unlike other Drive Methods which require a sudden change in direction to
stepover to the next cutting pass, Spiral Drive Method Stepovers are a smooth,
constant transition outward. Since this drive method maintains a constant
cutting motion, it is useful in high speed machining applications.

Boundary Drive Method

The Boundary Drive Method allows you to define cut regions by specifying
Boundaries and Loops. Boundaries are not dependent on the shape and size of
the Part Surfaces while Loops must correspond to exterior Part Surface edges.
Cut regions are defined by Boundaries, Loops, or a combination of both. The
tool path is created by projecting Drive Points from the defined cut region to
the Part Surface(s) in the direction of a specified Projection Vector. The
Boundary Drive Method is useful in machining Part Surfaces requiring minimal
Tool Axis and Projection Vector control.

Area Milling Drive Method

The Area Milling Drive Method allows you to specify a cut area for tool path
generation. This drive method is similar to the Boundary Drive Method, but
does not require drive geometry.

©EDS Advanced Mill Applications 3-—-5
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Cut Area(s) may be defined by selecting Surface Regions, Sheet Bodies, or
Faces. Unlike the Surface Area Drive Method, the cut area geometry does not
have to be selected in an orderly grid of rows and columns.

If you do not specify a Cut Area, the processor will use the selected Part
Geometry (excluding areas not accessible by the tool) as the cut area.

The Area Milling Drive method is generally the preferred Fixed Contour Drive
Method for creating tool paths.

Surface Drive Method

The Surface Area Drive Method allows you to create an array of Drive Points

that lie on a grid of Drive Surfaces. This Drive Method is useful in machining

very complex surfaces. It provides additional control of both the Tool Axis and
the Projection vector.

The tool path is created on the selected Part Surfaces by projecting points from
the Drive Surfaces in the direction of a specified Projection Vector. If Part
Surfaces are not defined, the tool path can be created directly on the Drive
Surfaces. The Drive Surfaces do not have to be planar, but must be in an
orderly grid of rows and columns. Adjacent surfaces must share a common edge
and may not contain gaps that exceed the Chaining Tolerance defined under
Preferences (Preferences— Selection— Chaining Tolerance). Trimmed surfaces
can be used to define Drive Surfaces as long as the trimmed surface has four
sides. Each side of the trimmed surface can be a single edge curve or comprised
of multiple tangent edge curves that can be considered a single curve.

Tool Path Drive Method

The Tool Path Drive Method allows you to define Drive Points along the tool
path of a Cutter Location Source File (CLSF) to create a similar Surface
Contouring tool path. Drive Points are generated along the existing tool path
and then projected on to the selected Part Surface(s) to create the new tool
path that follows the surface contours. The direction in which the Drive Points
are projected on to the Part Surfaces is determined by the Projection Vector.

Radial Cut Drive Method

The Radial Cut Drive Method allows you to generate Drive Paths
perpendicular to and along a given boundary, using a specified Stepover
distance, Bandwidth and Cut Type. This method is useful in creating cleanup
operations.

3-6
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Flow Cut Drive Method

Flow Cut Drive Method allows you to generate Drive Points along concave
corners and valleys formed by Part Surfaces. The direction and order of the
flow cuts are determined using rules based on machining best practices. The
tool path is optimized for maximum part contact to minimize non-cutting
moves.

User Function Drive Method

The User Function Drive method creates tool paths from special drive methods
developed in User Function code. These are optional, highly specialized custom
routines developed for specific complex applications.

Parent Groups associated with Fixed Contour operations

There are three different Geometry Parent Groups available for use in Fixed
Contour operations. They are:

e The MILL GEOM Parent Group which allows Part, Blank and
_ p :////;

Check Geometry. 3
/Yy
2224
MILL_GEOM
Geometry
Edt | Select | Display |

Fart Dffzet Im

Material : CARBOM STEEL |

Layout/Layer
[¥ Sawve Layer Settings

Layout [ ame

[MILL_GEOM Lavi

Save Lapout/Layer |

k. Back | Eancell

e The MILL_BND Parent Group which also allows Part, Blank
and Check as well as Trim and Floor boundary geometry.

©EDS Advanced Mill Applications 3-7
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MILL _BND

[FEnmetiy

N &

Edi | Selest | Display |

Part Offzet Im

Layout/Layer

W Save Laper Settings

Layout Mame

[MILL_END_Lav1

Save LayoutsLayer I

()4 I Back | Eancell

e The MILL_AREA Parent Group allows Part and Check but not
Blank Geometry. It also allows for the specification of Cut
Areas and Trim geometry.

MILL_AREA

//// Geomety
'3 -
Vs = LN

Edt | Select | Display |

Part Offzet Im

Lapout/Layer

[¥ Save Layer Settings
Lapaut Mame

[MILL_4REX Lavi

S ave LapoutsLayer |

Q. Back | Eancell

The Parent Group, MILL,_AREA, which you used in Cavity Milling operations,
is also used in Fixed Contour operations. It allows you to include or exclude
areas to be machined in cut areas that you specify. These specific areas may
have been previously roughed by Cavity Milling or already finished by Planar
Mill operations.

Advanced Mill Applicati ©EDS igraphics NX
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Fixed Contour also provides several template operations that use the Parent
Group, MILL._AREA. These operations also have the Area Milling Drive
Method specified allowing you to quickly create finishing operations for
contoured parts.

Fixed Contour operations are generally used to finish contoured types of
geometry.

The following diagram can be used as an aid in the determination of the
operation type needed for various types of geometry.

Matching the Geometry
to an Operation

/| i ornetty \

| Flanar | Contoured |

|Fouchine | | Finishing | |Fouchins | | Finishine | 7////
| / /

/

| Com N | S

AN
W
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Fixed Contour Operation types

Type I rrill_combor 1'I

L gm g = g0y
Fixed Contour @ ‘@E @ f \q"ﬂ
Operation types Q!Jﬁ ?é)‘\ @ﬁ\ &)ﬂ &“&3 m
T

Pragram |NC_PROGR&M x|

Iz Geometry IWDHKF’IEEE vI
IJze Tool INDNE TI

Use Method {41 |_FinisH -]

r arne FIZED CONTON

7//// Ok Apply | Carcel |
/ /

/ /

/
< The most commonly used Fixed Contour operation types are:

@ FIXED_CONTOUR - Generic Fixed Contour operation type.
Allows for selection of various drive methods and cut types. Use when
other Fixed Contour operation types are not applicable.

o t@CONTOUR_AREA — Uses Area Milling Drive Method. Ideal for
cutting specific areas of part geometry.

is
o fE} CONTOUR_SURFACE_AREA - Uses Surface Area Drive

Method. Ideal for complex part surfaces where tool axis control is
critical.
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)

35)\ FLOWCUT_REF_TOOL - Uses the Flow cut Drive Method.
Flow Cut RTO (reference tool) will machine certain geometry types by
level and provide you with the options to cut the two sides alternatively
with a rounded or standard turn at each end, and side by side with the
option from the steep side to non-steep side. This operation type takes
into account the previous tool diameter used for roughing (you must
specify this). This results in cutting parts with a more constant cutting
load and a shorter distance of non-cutting moves.

@PROFILEQD — Generates a profile pass with a constant Z-
depth utilizing three dimensional curves, edges, faces, existing
boundaries or points. Machines at a given Z-depth offset with respect
to the geometry type selected. Useful in creation of addendum profile
cuts for stamping dies.

22
/ /
/ /

224
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Activity 3— 1: Contour_Area_Non-Steep Operations

In this activity, you will finish machining the non-steep areas of the part which
were previously machined, in a prior activity, with Cavity Milling operations.
You will use the Geometry Parent Group, WORKPIECE, and Fixed Contour
Non-Steep operation type to remove the material left in areas not machined
previously. The Geometry Parent Group WORKPIECE, which is already
defined, uses the entire piece part as the Part Geometry.

Step 1 Open the part file.

1 Open the part file ***_horn_mfg .prt where *** represents
your initials.

22
/ /
/ /

224

1 If necessary, enter the Manufacturing application.

The Operation Navigator is displayed.

Step 2 Create the Operation.

1 As shown below, select the Create Operation icon from the
Create toolbar.

@B v &) =

The Create Operation dialog is displayed.

- Advanced Mill Applicati ©EDS igraphics NX
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2 If necessary, change the Type to mill_contour.

Type I rrill_combor 1'I

B Oy
DELPHyS
SRRSO

£ =

Prograrm
Iz Geometry

dze Tool

I ame

|NC_PROGR&M x|

IWDHKF’IEEE 'I
INEINE 1'I

Use Method {41 |_FinisH -]

FIZED CONTON

Ok

Apply | Cancel |

=
3 Select the CONTOUR_AREA_NON_STEEP icon.lE

2 Set the following:

2
737

224

e Program: ROUGH_WITHOUT_CASTING
e Use Geometry: WORKPIECE

e Use Tool: EM-.375-.06

e Use Method: MILL_FINISH

J Choose OK.

©EDS
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The CONTOUR_AREA NON_STEEP dialog is displayed.

CONTOUR_AREA_NON_STEE

Main | Groups I

Geomekry

N Y ¥

Edit | Reselectl Display |

Drrive Method

I Area Miling  * I

Cukting | MNon-Cukking |

Feed Rates |

Machine Control |

Tool Path
o=

=2 8. fb 5

I (0] “ Apply “ Zancel ]

1 Under the Geometry label, choose the Part icon| % .

1 Choose Display.
Note that the entire body is selected as Part Geometry.

1 Under the Drive Method pull down dialog select Area
Milling.

The Area Milling Method dialog is displayed. Note that
Steep Containment is set to Non-Steep and the Steep Angle
is 65°.
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Area Milling Method

Steep Conkainment

I Mon-steep j
Steep Angle’ | £5.0000
Pattern
Ut Tvpe

Patterm Center I,.:.,._.l;.;.matic vI
Zut Angle ILIser Defined 'I

Displaty Cut Direction |

 oubward Inward |

Stepover I Canskant e I

Distance

7

Apply
’}? onPlane  { On Park

additional Fasses

!

Mare Drive Parameters

Zut Regions / 3 /

Options | Display

| climby o =l

Display Drive Path |

I Ok, “ Back. “ Cancel ]

1 Change the Pattern to Follow Periphery and the Stepover to
Constant.

1 Choose OK to return to the
CONTOUR_AREA NON_STEEP dialog.
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Step 3 Create the tool path.

1 Choose the Generate icon and generate the tool path

:// 77, Note that areas over 65 degrees were not machined. In the
;3 / Cavity Mill ZLEVEL_PROFILE_STEEP operation, the
v Steep Angle was set to 65 and only areas over 65 degrees

were machined.
1 Save the part file.
You are finished with this activity. In the next activity, you

will use the Area_Mill Geometry Parent Group to select a
specific area of the body as Part Geometry.
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Activity 3—2: Creating and Using a Mill_Area Parent

In this activity, you will use the geometry Parent Group, MILL.__AREA to
isolate a non-steep portion of a mold cavity for tool path generation.

Step 1 Change to a new part file.
1 Open the part file ama_deep_mold_mfg .prt.

22
/ /
/ /

224

1 Save As *** deep_mold_mfg .prt where *** represents your
initials.

Note that Blank Geometry surrounds the part.
1 Enter the Manufacturing application.
The Operation Navigator is displayed.

Step 2 Create the Geometry Parent Group,
CUT_AREA_PARENT.

1 As shown below, select the Create Geometry icon from the
Create toolbar.

~ ©EDS Advanced Mill Applications 3—-17
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YD

The Create Geometry dialog is displayed.

1 Make sure the Type is mill_contour .

1 Choose the MILL_AREA icon.

Create Geomektry
Type I mill_conkour | * I

WEHT

PEIETIE S0 |woRkPIECE 7| T~ Mill Area icon

Mame [MILL_&REX

I (0] “ Apply “ Zancel ]

1 Choose WORKPIECE as the Parent Group.

1 Keyin CUT_AREA_PARENT as the name.
/1
7’37 3 Choose OK.

/ /
/
7 The MILL_AREA dialog is displayed.

MILL_AREA

Geometmy

= L=
Edit | Select ’%Em.ay I
[ ftzet I 0. aooo

Layout/Layer

v Save Layer Settings

Lapout Mame

| CUT_AREA_PARENT_LAY1

Save Lapout/Laper I

QE. Back. | Cancel |

2 Select the CUT_AREA icon.
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1 Choose Select.

You will choose the 10 faces shown on the following
illustration.

22
/ /
/ /
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1 In the Cut Area dialog, if necessary, change Filter Methods
to Faces.

1 Select the faces as shown in the previous illustration. Note
the Cue line count of the faces after each selection.

1 Choose OK twice.

Step 3 Create a contour area with a non-steep containment
operation.

1 As shown below, select the Create Operation icon from the
Create toolbar.

@& 5% o) =

The Create Operation dialog is displayed.
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Type I rmill_contour 'I

— Subtype

L ECY

5 47 A
@:ﬁ 35:)“ ‘@)ﬁ* CONT OUR_AREA]|
'

Pragram [METHOD_1 <]
Uze Geometry I CUT_AREA_BAREl\ﬂ
UseTool  [EnDMILL1.00.25 -]
Use Method [ _FiNISH -

Mame |CONTOUR_AREA

] Apply | Ear‘u:ell

1 Choose the CONTOUR_AREA icon.

/Y
;/3 2 1 If necessary, set the following:
224
. Program: METHOD_1
o Use Geometry: CUT_AREA_PARENT
o Use Tool: ENDMILL-1.0-0.25
o Use Method: MILL_FINISH

1 Key in CONTOUR_AREA_MANUAL for the Name.

J Choose OK.

The CONTOUR_AREA dialog is displayed.

Step 4 Set the Drive Method Options.

1 Choose AREA_MILLING twice.
1 Set the Pattern to Follow Periphery.

1 Choose Outward as the pocket direction.
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1 Choose Tool Diameter from the Stepover pull down menu.
1 Accept the default of 50 for Percent of tool used.

1 Choose OK to return to the CONTOUR_ AREA dialog.

Step S Create a clearance plane used for clearing the part.

1 Choose Non-Cutting.

The Non-cutting Moves dialog is displayed.

Non-cutting Moves
Caze I Default *I
lr‘" ‘:ﬂé l"ﬂ. Feed Hate+
NS & Default ¢ Specify
& - H
it =10 | o.oooo |rr 5
‘SL Iil aiﬂ ool de———— 7////
’VF Same € Wector ; 3 ;
/
PR EEED ool e Eontnal | 7
Status Clzarance
Fost Commands at End |
[Irechon ; =
| Tool s [ Callision Check |
Distance | 0.0000
= OF Back | Cancel |
Attributes

You will now create a Clearance Plane used when
approaching the part.

1 Select the Approach icon.
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MNon-cutting Moves
Case I D efault *I

1 Change the Approach Status to Clearance.
A
] Choose the Clearance icon.
The Clearance Geometry dialog is displayed.

1 Choose Append from the Clearance Geometry dialog.

J Choose the Plane icon.
v
;9 7
VS Clearance Geometry

B etur Eumrent I

Create Mew

o ol

Sequence Contro F'lanel

Delete I

fment I Heject I

« »
] | Back | Cancel |

The Plane Constructor dialog is displayed. Note: make sure
that the Selected Constraints area of the dialog is empty.
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Plane Constructor |

Filker Ay -

4. -

Ft-

Offzet I

Selected Constraints

Faitt b ethiad

wectarn kethod

This area should have
no constraints specified

s g e

Flane Subfunction

Ligt &vailable Constraints I
] Apply Cancel
O As shown below, select the upper face. Y
/3 7
/ /
224

Select this face

Note that the Selected Constraint is Offset to Face.
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1 Enter .250 as the Offset.

Plane Constructor |

Filker

A -
Faitt b ethiad
7o
wectarn kethod ?1‘

Offset |m

Selected Constraints

s g e

Flane Subfunction

Lizt Awailable Constraints I

/,
;/é//g Ok, Apply | Cancel |

224

J Choose OK.
Note that the plane symbol is displayed.

1 On the Clearance Geometry dialog, choose Accept.

1 On the Clearance Geometry dialog, choose Return Current.

You have established a Clearance Plane .250 above the
upper face.

Next you will specify a helical engage motion.

i
1 The Engage icon ot should be selected.

1 Change the Engage Status to Manual.

1 Change the Movement to Helical: Climb.
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] Select the Distance radio button.
3 Set the Max Ramp Angle to 7.000.

1 Choose OK and return to the CONTOUR_AREA dialog.

Step 6 Set the Cutting Options.

1 Choose Cutting.

O Set Remove Edge Traces to ON (V).

By setting this option any portion of the tool path that lies
beyond the edge of the part geometry will be removed.

J Choose OK.

Step 7 Generate the tool path.
22
1 Choose the Generate icon and generate the tool path. y 3 /
VS
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Note that the tool path is restricted to the faces that you
selected for the Mill_Area Geometry Parent Group. In this
operation, you did not need to know or specify the steep
angles.

1 Save and Close the part file.

This concludes the activity.

3-26

Advanced Mill Applicati ©EDS igraphics NX
N o Manmal All Rights Reserved Unigraphics



Fixed Contour

Flow Cut Drive Methods

The Flow Cut Drive Method allows the specification of Climb, Conventional, or
Mixed cut directions for single pass operations.

The Climb and Conventional options allow the climb or conventional method
for all cutting passes in the operation. If a steep side can be determined, the
steep side is used to calculate the Climb or Conventional cut direction. If a
steep side cannot be determined, the cut direction is determined internally.

The Mixed option allows for the internal calculation of the cut direction.

22
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/ /
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Flow Cut Drive Method using Cut Area and Trim Boundary Geometry

The Flow Cut Drive method allows Cut Area geometry to be defined the same
way as the Area Milling Drive method. Surface Regions, Sheet Bodies, Faceted
Bodies and or Faces can be used as the cut area. Concave valleys are analyzed
within the cut area as well as concave valleys formed by the cut area and part
geometry. Valleys formed by the cut area and check geometry are excluded.
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Trim boundaries can be used to further constrain cut regions. Material Inside or
Outside determines the area of the cut region to be omitted. Trim boundaries
are always Closed, always use an ON condition, and are projected to the Part
geometry along the tool axis vector. More than one Trim Boundary may be
defined. Trim Stock may be specified to define the distance the tool is
positioned from the Trim Boundary.

FLOWCUT_SINGLE

Main |Mu:ure IGru:uupsI

Geomekry

© @ ® &5
Edit | Select | IL\ iy |

v

Cuk Direction I Climb - I

Cukking | Mon-Cukking |

Feed Rates |

Trim Side

[F Inzside & Outzide
/772
/ 3 /
/ /
VS
; inati ©EDS
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Flow Cut Reference Tool Drive Method

Flow Cut Reference Tool Drive method produces multiple cutting passes on
either side of the center flow cut by allowing you to specify a reference tool
diameter to define the total width of the area to be machined and a Stepover
Distance to define the interior passes.

FLOWCUT_REF_TOOL

Main |r'-'1|:|re IGru:uupsI

FLOWCUT_REF_TOOL

Main  Moare |Gr|:n_||:|5|

Geametry Max Concavity 179.0000
|% ‘ B @3 Min Cut Length 0.0300
Hookup Distance 0.0300
Edit | Select | Display
Cut T Crverlap Distance 0.0300
ut Twpe
g ; Skeep
Cut Direction I (s - Zonkainrment I Mare j
Skepover Distance I 0. 1000 angle 65.0000

_ut Direckion

-
-]

[T Manual Assembly

. ,
EOUENCing — _
—
Ref, Tool Diameter I 1.5000
_ukking | Mon-Cutking
Feed Rates

Machine Canktral

22
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This method is useful for cleanup machining after roughing out an area with a
large tool. This method also uses the Cut Type, Stepover Distance, Sequencing,
Reference Tool Diameter, Overlap Distance, and Steep Containment options.

All Rights Reserved

©EDS
Student Manual

Advanced Mill Applications

3-29



22
/ /
/ /

224

Fixed Contour

The Flow Cut Reference Tool Options

Maximum Concavity allows you to determine where Flow Cuts are created
based on the Angle of Concavity. Cutting moves are created only where the
Angle of Concavity is less than or equal to the specified Maximum Concavity
angle. The value you enter must be positive and less than or equal to 179.0
degrees. When the Angle of Concavity exceeds the specified Maximum
Concavity angle, the tool will retract and traverse.

Minimum Cut Length allows you to eliminate short tool path segments that
may occur in isolated areas of the part. Cutting moves shorter than this value
are ignored. This option is useful in eliminating very short cutting moves that
occur at the intersection of fillets.

Hookup Distance allows you to eliminate unwanted gaps in the tool path by
connecting disjointed cutting motions that exceed the specified Maximum
Concavity angle. These unwanted motions occur where the tool retracts from
the Part surface and are caused by gaps between surfaces or variations in the
Angle of Concavity that exceed the specified Maximum Concavity angle. The
value you enter determines the distance the tool will span to connect the end
points of cutting moves. The two ends will be connected by linearly extending
the two paths.

Cut Type (Zig-Zag and Zig) allows you to define how the cutter moves from one
cut pass to the next.

Stepover Distance allows you to specify the distance between successive passes.

Sequencing enables you to determine the order in which the cut passes are
executed.

s |

Inside-Out “* results in the cut starting at the center of the Flow Cut
pass and moving toward one of the outside passes. The tool then moves
back to the center cut and works its way toward the opposite side. You

may start the sequencing by choosing either side of the center of the Flow
Cut.

—

Outside-In == results in the cut starting at one of the outside passes
and moving to the center of the Flow Cut pass. The tool then picks up
the outside cut on the opposite side and works its way to the center cut
again. You may start the sequencing by choosing either side of the center
of the Flow Cut.
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Steep Last Jresults in the cut moving from non-steep side to the
steep side.

Steep First E results in the cut moving from the outside pass on the
steep side to the outside pass on the non-steep side. The Steep First
sequence is available for Zig, Zig-Zag, and Zig-Zag with Lifts patterns.

Inside-Out Alternate @ always cuts a Flow Cut valley from the middle
Flow Cut pass. The cut starts at the center pass, moves to an inside pass
and then to the inside pass on the opposite side. The cut then moves to
the pass in the next pair on the first side and then to the pass in the same
pair on the second side. If one side has more offset passes then the other
side, all the extra passes on that side are machined after machining the
passes which are paired on both sides. Inside-Out Alternate sequence
can be generated with a Zig, Zig-Zag, or Zig-Zag with Lifts pattern.

= 7
Outside-In Alternate always machines a Flow Cut valley from ;3 /
passes in an outside pair to inside pair, and then to the middle Flow Cut ~ Z///
pass when necessary. The cut starts at one outside pass and moves to the

other outside pass on the opposite side. The cut then moves to the pass

in the next pair on the first side and to the pass in the same pair on the

second side. After finishing the passes in the inside pair, the cut will

move to the middle Flow Cut pass, if required. If one side has more

offset passes then the other side, all the extra passes on that side are

machined before machining the passes in pair on both sides. Outside-In

Alternate sequences can be generated in a Zig, Zig-Zag, or Zig-Zag with

Lifts pattern.

Reference Tool Diameter enables you to specify the width of the finishing cut
region based on the diameter of the previous roughing (reference) tool. The
tool diameter specified must be larger than the current tool.

Overlap Distance enables you to extend the width of the area defined by the
Reference Tool Diameter along the tangent surfaces.
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Steep enables the use of steepness to control the cut regions and their cut
directions. As in Area Milling Drive Method, Flow Cut Steep Containment
allows the restriction of the cut area based on the steepness of the tool path.
Steepness is defined by specifying a Steep Angle and a Steep or Non-Steep
option. Cut direction is defined by specifying a Steep Cut or Non-Steep Cut
Direction. You can also choose to machine flow cuts on both sides alternatively
with a rounded or standard turn at each end, or machine side by side from the
steep side to non-steep side.

22
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Activity 3—3: Creating a Reference Tool Operation

In this activity, you will create a Flowcut Drive Method operation and generate
a subsequent tool path. You will then Copy and Paste the operation with the
Operation Navigator, edit the operation, using a smaller tool, and generate a
subsequent tool path. You will repeat this procedure, using smaller tools, until
all areas of the are machined.

7
/ /
/ /
2224
Step 1 Create the Geometry Parent Group for trim geometry.

1 Continue using *** deep_mold_mfg.prt
1 Make sure that the blank stock is displayed.

1 As shown below, select the Create Geometry icon from the
Create toolbar.

B @ =

The Create Geometry dialog is displayed.

Make sure the Type is set to mill_contour.
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Farent Group IWDHKHEEE j
Mame MILL AREAX
ok, Apply | Cancel |

1 Choose the MILL_AREA icon.
1 Select WORKPIECE for the Parent Group.

1 Key in TRIM_BOUNDARIES for the name.

J Choose OK.
The MILL AREA dialog is displayed.
22
/37
////2 MILL_AREA
Geometry
= YL Y=
Edit | Select | Trim

Trim Offzet I 0.00o0

Lapout/Layer

¥ Save Layer Sethings

Lapout Mame

|TRIM_BONDARIES_LAY1

Save Lavout/Layer |

4 Back | Eancell

1 Choose the TRIM icon.

] Choose Select.
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The Trim Boundary dialog is displayed.

Trim Boundary

Main |Custu:um [Daka I

Filker Twpe

Faint Method
S

Zhaiming |

Class Selection |

[ Ignore Holes
[~ Ignore Islands
[~ Ignore Chamfers

—Flane
£ Manual = fubormatic

— Trim Side
{* Inside { Cukside

Eemoyve Last |

iZreate Mext Boundary: |

I Ok, “ Back. “ Cancel ]

1 In the Trim Boundary dialog, choose Trim Side Outside.

1 Select the top face of the Blank.
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Select this top face

22
/ /
/ /
v/
1 On the Trim Boundary dialog, which is displayed, choose the
Curve Boundary icon and set the Trim Side to INSIDE.
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Trim Boundary

Main |Custu:um [Daka I

Zhaining |

iZlass Seleckion |

¥ IonoreHoles
[T Ioncre Islands
[T IgnoreChamfers

Flane
’}" Manual {+ Aukomatic

Trim Side —————
Qde { Cukside

Remove Last |

iZreate Mext Boundary: |

I Ok, “ Back. “ Cancel ]

1 Choose the four counterbored holes. Each time you choose a
hole, you should select Create Next Boundary. If you do not,
you will get one boundary around all four holes.

1 Choose OK twice.
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Step 2 Create the Flowcut Operation.

To create this operation, you will use the Geometry Parent
group, TRIM_BOUNDARIES, that you created previously.
The cutting tool will avoid the trim boundaries, which you
created for the counterbored holes.

1 As shown below, select the Create Operation icon from the
Create toolbar.

&b 0 ol &

The Create Operation dialog is displayed.

R
1 Choose the FLOWCUT_REF_TOOL icon.
1 Set the following:
:// 77, . Program: METHOD_1
/
;///2 o Use Geometry: TRIM_BOUNDARIES
o Use Tool: BALLMILL-1.0
o Use Method: MILL_FINISH

1 Key in FLOWCUT_1.0_BALL for the name.

J Choose OK.

The FLOWCUT_REF_TOOL dialog is displayed.

Ad d Mill Applicati ©EDS Unigraphics NX
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FLOWCUT_REF_TOOL

Main |Mu:ure IGru:uupsI

Geomekry

N Y ¥

Edit | Reselectl Display |

Cuk Type g -

Cuk Direckion Climb

s

Stepover Diskance 0. 1000

Sequencing —

== v

i

Fef, Tool Diameter 1.5000

Cukking | Mon-Cukking

Feed Rates

Machine Control

(S j[Sa

1 Under the Geometry label, choose the Trim icon and

Display. Y
/3 7

. . . / /

The five Trim boundaries (one at each counterbored hole 7

and one around the Blank) are displayed.

Step 3 Set the Non-Cutting Options, create a clearance plane.
1 Choose Non-Cutting.

You will now create a Clearance Plane used when
approaching the part.
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1 Select the Approach icon.

MNon-cutting Moves
Case I D efault *I

lf I+

=

[ ol B
r
A,

=N

1 Change the Approach Status to Clearance.

1]{#
1T

E“‘;“
N

J Choose the Clearance icon.
The Clearance Geometry dialog is displayed.
1 Choose Append from the Clearance Geometry dialog.
22
/

/
2224
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1 Choose the Plane icon.

Clearance Geometry

B etur Eumrent I

Create Mew

o ol

Sequence Contro F'lanel

Delete

Heject

|

|
»
|

] | Back, | Cancel

The Plane Constructor dialog is displayed

1 As shown in the following illustration, select the upper face.

22
/3 7
/Y 7

Select this face VS

Note that the Selected Constraint is Offset to Face.
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1 Enter .250 as the Offset.

Plane Constructor |

Filker

A -
Faitt b ethiad
7o
wectarn kethod ?1‘

Offset |m

Selected Constraints

s g e

Flane Subfunction

Lizt Awailable Constraints

:/é//; Ok, Apply | Cancel |
/ /
v J Choose OK.
Note the plane symbol is displayed.
1 On the Clearance Geometry dialog, choose Accept.
1 On the Clearance Geometry dialog, choose Return Current.
You have created a Clearance Plane .250” above the upper
face.
1 Choose OK to return to the FLOWCUT_REF_TOOL dialog.
1 Choose the More tab and change the Overlap Distance to
.250.
Step 4 Generate the tool path.
1 Choose the Main tab and Generate the tool path.
342 Advanced Mill Applications ©EDS Unigraphics NX
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4

Your tool path should look similar to the following
illustration.

After examining the tool path, choose OK.

Step 5 Reusing the previously created Operation.

4

Change the view of the Operation Navigator to the Tool
View.

Copy the operation FLOWCUT_1.0_BALL, and Paste it
under the BALLMILL_0.5 tool.

Change the Name of the copied operation to
FLOWCUT_BALLMILL 0.5

&- [ BALLMILL-1.0
= [} BALLMILL-0.5
L L 0 B FLOWCUT_BALLMILL 0.5

Edit the new operation by double clicking on it.
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1 Change the Reference Tool Diameter to 1.0 (the previous
operation’s tool diameter).

1 Generate the tool path.

J Choose OK.

Step 6 Reusing the just created Operation.

1 Copy the operation FLOWCUT_BALLMILL 0.5, and Paste
it under the BALLMILL_0.375 tool in the Operation
Navigator Tool View.

1 Change the Name of the copied operation to
FLOWCUT_BALLMILL_0.375.

1 Edit the new operation by double clicking on it.

1 Change the Reference Tool Diameter to 0.5 (the previous
operation’s tool diameter).

1 Generate the tool path.
J Choose OK.

1 Save the part file.

You have completed and are finished with this activity.
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Boundary Drive Method

As mentioned earlier in this lesson, the Boundary Drive Method allows you to
define cut regions by specifying Boundaries and Loops. Boundaries utilize cut
regions which are defined by Boundaries, Loops, or a combination of both. The
tool path is created by projecting drive points from the cut region to the Part
Surface(s) in the direction of a projection vector. The Boundary Drive Method

is useful in machining part surfaces requiring minimal tool axis and projection
vector control.

Boundary Drive Method — — -
- St To T =
Dirive Geametny ERavel | Tool Diameter I

Edf Select | Displsy | | Percent [ 50.0000
Eoundary Intal Sdditional Fazzes I ]

Boundary Outal I 0.001i0 kore Drive Parameters I
Boundany Stock I 0.00oa0 Cut Regions
Part Containment 0ff . Options I Display I
. . /,
Edit | o | [ Climb Cut - /1
/ /
(=TT _ Projection Yector / 3 /
= - 224

— I Specify Wechor j

Cut T I
Lt Tope g = Dizplay Drive Path I

Fatterr Certer I,ﬁ'utgmaticj 0K

Cut Angle Iﬁ.utnmatic "I

[Iaplaw Eut [Direction

Back, | I:ar'u:ell

) Dutward) # [Fward

The following are some of the options available when using the Boundary Drive
Method.

Boundary Drive Method - Select

When you use the Select Drive Geometry option, and set the Mode to
Curves/Edges, you have an additional Tool Position option — Contact.
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Create Boundary

Type Closed| =

Flane Automatic. =

b aterial Side IDutgide vI

Toal Position ITanh:. 'I
Custorn Mernber DY T anta §

Contact

I

Chaining

Bemowe Lazt Memtber

[Ereate [ ext Boundarny

ak Back | I:ar'u:ell

The Contact condition is dependent on the boundary and drive geometry. The
tool will stay in contact with the boundary changing the contact point as
necessary.

vz l
/

/

224

Tanto \ On \ ~ Contact \
The Contact position cuts the entire boundary. The Tanto and On conditions

leave a portion of the boundary uncut. The Contact condition is very useful
when cutting exterior surfaces, but it is not designed for cutting pockets.

NOTE You cannot mix Contact position with On or Tanto.
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Boundary Drive Method — Part Containment

The Part Containment options define cut regions by using exterior edges of Part
Surfaces. When you select this option, the system automatically identifies the
exterior edges of all Part Surfaces and creates Loops along these edges.

Boundary Drive Method

Dirive Geometmy

Edit Select | Display |

B oundary [ntol

Boundary Outol 0.0010

il

Boundam Stock, 0.0000

Fattern

Cut Type

Ll

= |
=4

22
Fattert Center I.-'-‘-.utl:umatin:: ...I ; 3 ;

Cut Angle Automatic = v/
[Meplay Eut Mirectian

L

€ Outward & [Fwand

Loops define the main area to be cut as well as islands and pockets to be
avoided. Loops are similar to Boundaries in that they define cut regions. They
are dissimilar to Boundaries in that they are generated directly on the Part
Surface edges and are not projected.
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Boundary Drive Method — Pattern

Follow Periphery creates a cut pattern that produces a sequence of concentric
passes following the contours of the cut region. Like Zig-Zag, this cut type
maximizes cutting moves by allowing the tool to remain continually engaged
during stepovers.

/— Boundary =\
N
A
% )
yd
22
/3 7
ﬁ/ . //’ Profile creates a cut pattern that follows the perimeter of the cut region.
/— Boundary "
A
N
N
\
— >
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Parallel Lines creates a cut pattern defined by a series of parallel passes. This
option requires you to specify a Cut Type of Zig-Zag, Zig, Zig With Contour, or
Zig with Stepover and allows you to specify a Cut Angle.

Parallel Lines
Cut Pattern

Radial Lines creates linear cut patterns extending from a user-specified or
system calculated center point. This pattern allows you to specify a Cut Type, a
Pattern Center and pocketing method as Inward or Outward. It also enables
you to specify an angular stepover which is unique to this cut pattern. The
Stepover distance for this cut pattern is measured along the arc length at the /77
: /
boundary point furthest away from the center. / /

Point furthest
away from center

Stepover distance
measured along
arc length
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Concentric Arcs creates progressively larger or progressively smaller circular cut
patterns from a user - specified or system - calculated optimum center point.
This Cut Pattern allows you to specify a Cut Type, a Pattern Center, and a
pocketing method as Inward or Outward. In areas such as corners that the full
circular pattern cannot extend into, concentric arcs are created and connected
by the specified Cut Type before the cutter moves to the next corner to continue
cutting.

Stepover

Standard Drive creates a cut pattern similar to Profile that follows the
perimeter of the cut region. Unlike Profile, Standard Drive does not modify the
tool path to prevent crossing over itself or to prevent gouging the part. Standard
Drive causes the cutter to follow the boundary exactly as it was specified.

= Boundary
= Cutter Passes

\— Tool follows boundary
into an area that is
too small and gouges
the part
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Activity 3—4: Using the Boundary Drive Method

In this activity, you will use boundaries to isolate portions of the geometry used
in cutting the part. In a future activity, you will edit this particular operation
and use the multi-level cutting option.

Step 1 Change part files and enter the Manufacturing
Application.

2 Open the part file ama_bumper_mfg.prt.

22
/ /
/ /

224

1 Save As ***_bumper_mfg .prt where *** represents your
initials.

1 Enter the Manufacturing application.

The Operation Navigator is displayed.

Step 2 Create a Fixed Contour Operation.

1 As shown below, select the Create Operation icon from the
Create toolbar.

@b ? 5 =

The Create Operation dialog is displayed.
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1 Make sure the Type is mill_contour.

1 Choose the Fixed Contour icon.
Since the Boundary Drive Method will not inherit an
external boundary Parent Group (MILL_BND), you will
create the boundary inside of the operation.

1 Set the following:

. Program: SPIRAL_AND_BOUNDARY
. Use Geometry: WORKPIECE

o Use Tool: BALLMILL-0.25

o Use Method: MILL_FINISH

1 Key in boundary_1 for the Name.

J Choose OK.
2
/
;37
224
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The Fixed Contour dialog is displayed.

FIXED_CONTOUR

Main | Groups I

Geomekry

)

Edit | Reselectl Display |

Drrive Method

I Boundary b I

Tool &xis

|+ZM Axis VI

| Mon-Cukking |

Cukking

Feed Rates |

Machine Control |

Tool Path

= H

=2 8. fb 5

I (0] “ Apply “ Zancel ]

Step 3 Create the Boundary.

1 Under the Drive Method label, choose Boundary.
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The Boundary Drive Method dialog is displayed.

Boundary Drive Method

Cirive Geometry

E dit Select | Display |
Boundary [ntol
Boundany Outal 0.0010

Boundary Stock, 0.0000

Part Containment

il

Largest Loop =
Edt |  Display |

Fattern

il
4
"

2 Under Drive Geometry, choose Select.

The Boundary Geometry dialog is displayed.

/,
//é//; Boundary Geometry
; / hode I Boundary j
44
Mame I
Lizt Boundaries |
Material Side [Dutside/Right 7]
[Feamet THpe IF'art TI
Custom Boundam D ata |
Face Selechion
1 Change the Mode to Curves/Edges.
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The Create Boundary dialog is displayed.

Create Boundary

Type

Flane Automatic. =

b aterial Side Outzide =

gl

Taol Pazitian Tanta |-

Cuztam Mermber Data

Chaining

Hemove Last i emter

[Ereate Hext Baundan

aF. Back | Eancell

1 Change Material Side to Inside.
1 Change Tool Position to On.

1 Change the Plane to User-Defined—Plane of WCS. / /
The Create Boundary dialog is again displayed.

1 Select all upper edges of the radius around the bumper face.

Select all upper edges

You will now create the lower boundary.
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1 After selecting all upper members, choose the Create Next
Boundary button.

1 Change Material Side to Outside.

3 Select all the lower edges of the radius around the bumper
face.

Select all lower edge

1 Choose OK until you return to the Boundary Drive Method
dialog.
.
e ™
¥, 22
-
. ;J-““___,_:*
."-'.'ﬁ:.-..-' =
.'l-"'-'.'.._ r- e
P "="F"==rﬂ L
& =
.%""-c T g:..-.
':-L-’__._-ﬁ"'
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Step 4 Specify Boundary Drive Method Option Settings.

] Turn Part Containment OFF.

1 Change the Pattern to Follow Periphery.
J Choose the Outward radio button.

1 Change the Stepover to Constant.

1 Change the Distance to 0.05.

Boundary Drive Method

Cirive Geometmy

Edit Rezelect I Dizplay |
Boundary Intol
Boundary Outal Im
Boundary Stock Im
Fart Containment Off -

E dit | o |
Pattern .
(Bt TEe E"‘: _
Patterr Center Im
Cut Arale W

[Mizmlay Cot Direction

& Outward  © lrwward

Shepover Cornstant <

Diztance 0.0500

Sdditioral Basses

1

1 Choose Display Drive Path.

1 Choose OK to return to the Fixed Contour dialog.

©EDS Advanced Mill Applications 3—-57
All Rights Reserved Student Manual

2
/

/ /

224



Fixed Contour

Step 5 Create the tool path.

1 Choose the Generate icon and generate the tool path.

22
737 |
224 1 Choose OK to accept the operation.
You are finished with this activity.
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Multi Depth Cutting

Fixed Contour offers a Multi-Depth cut option that removes material by
gradually machining toward the Part Geometry one offset cut level at a time.
These settings are located under the Cutting option on the Fixed Contour
dialog.

Cutting Parameters

Fart Intal 0.0010

Multi-Depth Cut removes material Part Ouital 0.0010
in cut levels offset from the Part

Geometry Part Stock 0.00oa0

Part Stack Offzet 0.0000

ililis

[+ Multi-Drepth Cut
Ilncremental Sh:u:kj

Increment

1A

Eazses

The tool path in each cut level is calculated separately as an offset of the
contact points normal to the Part Geometry. Since the tool path contours can
change as they diverge further away from the Part Geometry, the tool path in
each cut level is calculated independently.

CAUTION Multi-Depth Cut ignores the custom stock values on Part Geometry.

Tolerance values

The tool path’s tolerance of the final cut level applies the user-defined
Intol/Outol values specified in the Operation Parameter dialog. The Intol/Outol
is calculated for each of the previous levels by multiplying the total distance
from the cut level to the part geometry by ten percent. This allows the
Intol/Outol for rough cuts to increase in proportion to the total distance from
the cut level to the Part Geometry and eliminates excessive processing time.

Traversal

The traversal between levels can be minimized if the Engage option is set to
Manual in Non-Cutting Moves. After finishing each level, the tool retracts to
the previous level plus the Outol distance for that level before traversing and
engaging to the next level.
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Activity 3—5: Adding Multi-Depth Cutting to an Operation

In this activity, you will edit the previous operation, adding multi-depth cutting.
You will be using this method to remove excessive stock.

Step 1 Edit the Boundary_1 operation.

1 Continue using *** bumper_mfg.prt

22
/ /
/ /

224

1 In the Operation Navigator, double click on BOUNDARY_1 .
The Fixed Contour dialog displays.

1 Choose Cutting.

- Advanced Mill Applicati ©EDS igraphics NX
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\F‘art Stock Offzet 0.3000/4
[v Multi-Depth Cut

L

U o O

4

The Cutting Parameters dialog displays.

Cutting Parameters
Fart [ntal 0.0010
Part Outal 0.0010

Fart Stock 0.00o00

il

I Incremental Stn:u::kj /

Ihzrement 0.1500 4

i

Bazzes

Key in 0.300 in the Part Stock Offset field. This specifies the
amount of stock on the surface to be machined.

Choose Multi-Depth Cut.

Leave the default at Incremental Stock.

Key in 0.150 as the Increment. ;/é//g
Choose OK to return to the Fixed Contour dialog. Vs

Step 2 Generate the tool path.

4

Choose the Generate icon and generate the tool path.
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Two passes are generated, one at .150” stock above the part
and the second with no stock.

1 Choose OK to accept the operation.

1 Save the part file.

You are finished with this activity.

22
/ /
/ /

224
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Spiral Drive Method

The Spiral Drive method defines Drive Points that spiral outward from a
specified center point. The Drive Points are created within the plane normal to
the projection vector and the center point. The Drive Points are then projected
on to the selected part geometry along the projection vector.

Unlike other Drive Methods which require a sudden change in direction to
stepover to the next cutting pass, Spiral Drive Method stepovers make a
smooth, constant transition outward. Since this drive method maintains a
constant cutting speed and relatively smooth motion, it is useful for high speed
machining applications.

Spiral Drive Method

Spiral Center Point Uses the Point
Select | Display | subfunction dialog to
define the Center Point

Specifies the Stenover I—_[
distances { P Tool Diameter =
between cut

F ¥
passes ercen [ 50. 0000

bk ax Spiral Radius 1.0000

Defines the :
direction the Drive /J':"""t' Cut

Path will cut in Projection Wectar
relationship to the -
cutting tool rotation ISF'EC'er' Vector 7]

Dizplay Dirive Path |

Limits the area to
be machined

QE Back | Ear‘u:ell

The Spiral Drive method is not constrained by the geometry to be machined. It
is limited by the maximum radius value that is specified. This method works
best on parts which are round in shape.
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Activity 3—6: Creating a Spiral Drive Method Tool Path

The following activity demonstrates use of the Spiral Drive Method.

Step 1 Create a Spiral Drive Fixed Contour operation.

1 Continue with *** _bumper_mfg part.

22
/ /
/ /

224

1 As shown below, select the Create Operation icon.

@ % 5 =

The Create Operation dialog is displayed.

Step 2 Create a Fixed Contour Operation.

1 Make sure the Type is mill_contour.

1 Choose the Fixed Contour icon.

1 Set the following:

3—-64 Advanced Mill Applications
Student Manual
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Use Geometry:
Use Tool:

Use Method:
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1 Key in spiral_1 for the operation name.

J Choose OK.

The Fixed Contour dialog is displayed.

Step 3 Specify the Drive Method.

1 Change the Drive Method to Spiral.

1 Choose OK to accept the warning.
The Spiral Drive Method dialog displays.

3 Under Spiral Center Point, choose Select.

1 As shown below, select the arc center of the lower of the two
bosses on the top of the bumper frame.

Select the arc center
of this boss

1 Change the Stepover to Constant.

You will next specify the Max Spiral Radius value. In this
case you must compute the value with the following
considerations for Intol/Outtol requirements.

e Both bosses have a 1”radius

e The tool has a .125” radius
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e The maximum radius that can be driven without falling
off the boss is 1.125” (1.00” boss+.125” radius)

¢ Since the intol/outtol needs to be factored in, you will
reduce 1.125 by 0.001”

1 Key in 1.124 for the Max Spiral Radius.

Spiral Drive Method

Spiral Center Point

Select I Drizplay I
Stepover Im
Diztance 0.1000
k ax Spiral B adiuz Im g

| Climb Cut -

Fraojection Yectar

IT-:u:nI Az j

Dizplay Drive Path

] Back Cancel

1 Under Projection Vector, choose Tool Axis.
1 Choose Display Drive Path.

1 Choose OK to return to the Fixed Contour dialog.

Step 4 Create the first spiral Tool Path.

1 Choose the Generate icon and generate the tool path.
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1 After examining the tool path, choose OK to accept the path.

Step 5 Create the second Spiral Drive Tool Path.

You can quickly create an identical tool path for the other
boss on the bumper.

Copy and paste the operation, Spiral_1, renaming it
Spiral_2.

1 Edit the Spiral_2 operation.

1 Change the Spiral Center to the arc center of the second

boss.

Choose the Generate icon and generate the Spiral_2 tool
path.

1 Choose OK to accept the operation.

1 Save the part file.

You are finished with this activity.
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Surface Area Drive Method

The Surface Area Drive Method provides additional control over both the Tool
Axis and the Projection Vector. This method enables you to create an array of
Drive Points that lie on a grid of Drive Surfaces.

The array of Drive Points is first created on the selected Drive Surface and then
projected along the specified Projection Vector to the Part Surface(s). The tool
positions to the Part Surface at Contact Points. As the tool moves from one
Contact Point to the next, the tool path is created using the Output Cutter
Location Point from the tip of the tool.

If Part Surfaces are not defined, the tool path can be created directly on the
Drive Surfaces. The Drive Surfaces need not be planar, but must be arranged in
an orderly grid of rows and columns.

The faces and sheets that are selected as drive geometry have specific
requirements. It is important to note the following:

e The drive geometry must form a grid of rows and columns where each
row or column has the same number of objects as every other row or
column in the grid

e Any two adjacent objects must share a common edge and may not
contain gaps that exceed the Chaining Tolerance defined under
Preferences

e When you use trimmed surfaces, trims will be ignored

B A

Incorrect: Correct:

® Inconsistent number of objects e Consistent number of objects in
in rows and in columns rows and in columns

® Adjacent object edges are not e Adjacent object edges are the
equal length same length
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Defines the cut
direction, beginning of
first cut, and Material
Side

Defines the shape
of the tool path

Determines the tool
action when gouging
is detected

1

1

The Surface Drive Method dialog follows.

Surface Drive Method

Drrive Geometry

Ed Select | Disply |

Surface Stock

i

Tool Position

Cut Directian | Flip i aterizl |
CutArea ISurface A j
Fattern —
Cut Type g 'I
Cut Step Im
Firzt Cut Im
Last Cut Im
Third Cut [ 10.0000
Stepover W
Mumber of Steps Im
Hiorizarbal Lirit Im
ertical Limit [ o.o000
When [ouging Im

Projection Wector

Specify Wector j

Dizplay Contact Points

Dizplay Dirive Path

OFk. Back | Cancel |
©EDS
All Rights Reserved
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Defines the Drive Geometry,
Stock and the tool contact
points of the Part geometry

Defines the
percentage of surface
area which is cut

Controls the distance
between Drive Points in

the cut direction /
7

/ /

224

Controls the distance
between successive Cut
Passes
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Activity 3—7: Using the Surface Drive Method

In this activity, you will edit an existing operation and change the Drive Method
to Surface Drive.

Step 1 Open the part file, rename and enter the Manufacturing
Application.

2 Open the part ama_fx_3.prt

22
/ /
/ /

224

1 Rename the part ***_fx_3.prt where *** represents your
initials.

1 Enter the Manufacturing Application.

Step 2 Edit an existing operation.

1 Double-click on SURFACE-DRIVE in the Operation
Navigator.
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The Fixed Contour dialog is displayed.

FIXED-CONTOUR

™ Methad : MILL
~ Geometry : MILL_ORIENT

E dit | Heselectl Dizplay
Geometry
© 9

Edi || Select | Display |

Some of the options that have been set for you are:
e the tool which is an end mill, designated EM-1.00—.05
e Engage and Retract Non-Cutting Moves

Step 3 Define the Drive Method as Surface Area. :/é//;
You are going to specify the Surface Area Drive Method. ;///2

1 In the Drive Method area, choose Surface Area.

Crrivee M ethiod

Boundary j

rdefined
Curve/Paint
Spiral
Boundary

bl 2rea Millin

mrs
Toal Path
——{Radial Cut 4'

Flow Cut
Izer Funchion

The Drive Method warning dialog is displayed. This dialog
displays each time you change to a different Drive Method.

1 Choose OK to the warning message.
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The Surface Drive Method dialog is displayed.

Surface Drive Method

Dirive Geometry

Edlf Select | Dl |

Surface Stock Im

Tool Pozition Tartol®

Cut Direction | Flip Material |
Step 4 Define the Drive Geometry.

NOTE When you specified the options on the Fixed Contour dialog,
you did not select any Part Geometry. Not selecting Part
Geometry, in this particular operation, will make processing

quicker.
/77 3 Choose Select from the Drive Geometry area.
/
/ /
;/3//’ The Drive Geometry dialog is displayed.

You are now going to select the Drive Geometry for this
operation. Remember that the geometry is selected in a grid
pattern.

You are going to select the first row of surfaces. Notice that
the Drive Geometry dialog defaults to Faces.

Advanced Mill Applicati ©EDS igraphics NX
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Select Mext Bow |

Custom D ata |

Action i ade I,&,ppend vI

Selection O ptions

) Features = Geamet

Filter Methads | Fooae j

Select Al |

HemayE |

Erpatid ke |

Feselect Al |

A 4

ak. Back | Cahcel |
22
3 In the graphic window, choose faces in the specified order as ;3 /
shown (four surfaces total). V24
4
3
2
1

You are ready to select a new row. When you finish selecting
the first row, you must specify that you want to begin
selecting the next row.

1 Choose the Select Next Row button from the Drive Geometry
dialog.

©EDS Advanced Mill Applications 3-73
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Drive Geometry

M ame

Select Mext B ow I

Custom Data |

Action Mode I,.-:-.,ppen.j vI

Selection Options

) Features %! Heamety

You must select the second row of surfaces and all
subsequent rows in the same order as the first.

1 Select the second row of surfaces as shown (four surfaces
total).

2
/

/ /

224

1

You do not need to select the Select Next Row button again.
The number of surfaces in the subsequent rows must be the
same.

Advanced Mill Applicati ©EDS igraphics NX
3=74  Advnced i dpplicaons Al Rights Reserved Unigraphics I



Fixed Contour

1 Select the third row of surfaces as shown below (four

surfaces total).

3 Select the fourth row of surfaces as shown below(four

surfaces total).

s

~—

©EDS
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Fixed Contour

J Select the fifth and final row of surfaces as shown below
(four surfaces total).

4

]

H

1

1 Choose OK when finished.

Two cone heads are displayed. One indicates the Material
Side and the other indicates the first Cut Direction.

Material Sid%
Indicator
Cut Direction
Indicator
NOTE When creating a Tool Path directly on the Drive
Surface, Tool Position should be toggled to Tanto. Depending on
the Projection Method used, ON may violate the Drive Surface.
Surface Drive Method
Drrive Geometmy
Ed Select | Dicpl |
Surface Stock Im
Toal Positi I v]L
ool Fasikion Tanta \
(Bt [Mireckion | Elip i ateral |
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Step 5 Define the Cut Direction.

You can redefine the Cut Direction using the Cut Direction

option.

J Choose the Cut Direction button.

To redefine the Cut Direction, select one of eight displayed
vectors which display in pairs at each of the surface corners.

The cone head not only defines the direction but also the
quadrant in which the first cut will start.

©EDS
All Rights Reserved
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1 Choose the cone head as shown below.

The selected cone head is marked and you are returned to
the Surface Drive Method dialog.
Step 6 Define a different type Cut Step.

Cut Step determines the distance between Drive Points in the
cut direction.

1 Next to the Cut Step label, choose Number.
22
/3 7

; / sSurface Drive Method
S

Cirive Geometmy

E dit Heselectl Dizplay |

Surface Stock Q.00ao

=
=
4

Toal Pozition

Cut Direction | Flip katerial

Cut Area ISurface A j
Fattern —

Cut Type E I
Cut Step INumI:uer *I
First Cut 'II:EE: |
Last Cut I 10.0000

The Number option defines a minimum number of Drive
Points created along cut passes.

Advanced Mill Applicati ©EDS igraphics NX
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The Tolerances defines an Into and Outol value. You are
going to use the Tolerances option.

1 Choose Tolerances and accept the default Intol/Outol
settings.

Step 7 Define a different Stepover.

Stepover determines the distance between successive Cut
Passes. This distance can be controlled using a scallop height
or a total number of Stepovers.

1 Next to the Stepover label, choose Scallop.

Surface Drive Method

Drrive Geometmy

E dit Reselect I Dizplay |
Surface Stock Im
" /,

Tool Position Im //é//;

Cut Direction I Flip b atenal I ;/ 7 ///
Cut Area ISurfan::e = j
Pattern —
Cut Type g 'I
Cut Step Im
[kl Im
Ol Im
Third Cut [ o.ooo0
Stepover m
Scallop Height Iﬁ
Harizontal Limnit Im
Vettical Lirit [ 0.0000

The dialog has changed to allow Height, Horizontal, and
Vertical Limits to be defined. The Horizontal and Vertical

©EDS Advanced Mill Applications 3-—-79
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Limits restrict the distance the tool may move in a direction
which is normal to the Projection Vector.

You will now specify the Scallop Height.
2 Key in 0.2 into the Scallop Height value field.

This will leave a .2” cusp between tool passes. You could use
a smaller value but using this large of a value will allow for
quicker processing.

] Set 0 into the Horizontal and Vertical Limits value fields.

Step 8 Define the Projection Vector.

The Projection Vector determines how the Drive Points are
project to the Part Surface. Surface Area Drive Method
provides one additional Projection Vector; Normal to Drive.

1 Change the Projection Vector to Tool Axis.

Step 9 Display the Contact Points.

This option displays a surface normal vector at each of the Drive

73//, Points that has been generated.

/ /

/ / . .
77 1 Choose Display Contact Points.

The Contact Points and its surface normal are displayed
along the Drive Surfaces.

Step 10 Display the Drive Path.

This option displays the Drive Path generated according to the
Drive Parameters. It is for visual reference only.

Ad d Mill Applicati ©EDS Unigraphics NX
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1 Choose Display Drive Path.

The Drive Path is displayed along the Drive Surfaces. Each
Drive Point is displayed on the Drive Surfaces.

2
737

224

1 Choose OK to return to the Fixed Contour dialog.

Step 11 Generate the tool path.
1 Choose the Generate icon from the Fixed Contour dialog.
The tool path is generated. It cuts along all the Drive

Surfaces that were specified. In the following portion of the
activity, you will cut only a portion of the Drive Surfaces.

~ ©EDS Advanced Mill Applications 3-81
All Rights Reserved Student Manual



Fixed Contour

1 Reject the tool path and return to the Fixed Contour dialog.

22
’ 3 / You are going to change the amount of the surface areas which
/224 will be cut. This is controlled using the Cut Area option, on the

Surface Area Dialog.

] In the Drive Method area, choose Surface Area.

IZE-'E h eth;j

Boundary j

rdefined

Curve/Paint

I Spiral
Boundary

Area Millin

mrs
Toal Path
——{Radial Cut 4'

=

Flow Cut
Izer Funchion
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Step 12 Define the Surface Percentage.
J Next to the Cut Area label, choose Surface %.

Note that you have two options:
e Surface Percentage

e Diagonal Points

Diagonal Points uses two diagonal points to define the cut area.
You are going to use Surface Percentages.
J Choose Surface %.

The Surface Percentage dialog is displayed.

Surface Percentage Method

Start firgt % Im

End first 2 IlEIEI.EIEIEIEI

Start ztep I 0.000a0 777
77

End step [100. 0000 73
224

] Back | Cancel |

Start first % — is the location of the first set of Drive Points for the
First pass.

End first % — is the location of the last set of Drive Points for the
First pass.

Start step — is the distance along the first Stepover direction.
End step — is the distance along the last Stepover direction.

When using only one Drive Surface, the entire surface is 100%.
For multiple surfaces, 100% is divided by the number of
surfaces in that direction. Then each surface is given that
percentage, regardless of size. For example, if you have 5
surfaces, each surface is allotted 20%, regardless of its relative
size.

1 Key in the following values:

o Startfirst % ..... 10

©EDS Advanced Mill Applications 3—-83
All Rights Reserved Student Manual



Fixed Contour

e Endfirst% ...... 50
e Startstep ....... 20
e Endstep ....... 80

Start first &

End first & I S0.0000
Start step I 20.0000
End step I 80.0000

] Back | Eancell

J Choose OK.

The area specified is displayed in the graphics window.

22
/3 7
/ /
224
You are ready to generate the tool path. Before you do,
display the Drive Path.
1 Choose Display Drive Path.
The Drive Path is displayed.
J Choose OK.
3—-84 Advanced Mill Applications ©EDS Unigraphics NX
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Step 13 Generate the tool path.

1 Choose the Generate icon and generate the tool path.

xa.\ﬁ#

The tool path is generated cutting only the area specified.

Step 14 Now you will change the surface percentage so that the

tool actually leaves the drive surface.

] In the Drive Method area, choose Surface Area.

J Choose Surface %.

You will now change some of the Surface Percentage values.

1 Key in the following values:

e Start first % .. ... -1
e Endfirst% ...... 105
e Startstep ....... 45
e Endstep ....... 55

Surface Percentage Method

Start firgt % — 1.0000

End firzt % IIDS.EIEIEIEI
Start step I 45,0000
End ztep I 55.0000

] Back | Ear‘u::ell
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All Rights Reserved Student Manual

22
/ /
/ /

224



Fixed Contour

The area specified is displayed in the graphics window.

1 Choose OK until you return to the Fixed Contour Dialog.

Step 15 Generate the tool path.
1 Choose the Generate icon and generate the tool path.

The tool path travels beyond the Drive Surfaces.

22
/ /
/ /

224

1 Choose OK to save the operation.
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1 Save this part file.

You are finished with this activity.

2
/

/ /

224
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Tool Path Drive Method

This Method allows you to define Drive Points along the tool path of a Cutter
Location Source File (CLSF) to create a similar Surface Contouring tool path
in the current operation. Drive Points are generated along the existing tool path
and projected on to the selected Part Surface(s) creating a new tool path that
follows the surface contours. The direction in which the drive points are
projected on to the Part Surface(s) is determined by the projection vector.

Tool Path Drive Method

Tool Pathz

Lists the tool paths saved
with the current part

Eenlay Lk

b otion Types by Feed Rate

Lists the feed rates associated with
the various cutting and non-cutting
moves in the selected tool path

Selectall | st |

Tool Az

|+2M Bz "I

Projection Yector
I Specify Wectar j

Dizplay Drive Path |

ak Back | Eancell

User Function

The User Function Program provides added flexibility by allowing you to use
drive methods in the current operation that are created outside of Unigraphics.
These are special, optional, user created User Function routines, which are
then used to generate tool paths.

3-88
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User Defined Drive Method
CAk Exit Mame

Defines the operating
system environment

variable which contains the
path name of the shared

library containing the User User Parameters

Function Program

Frojection Wector

Determines how

Speciy Wectar j‘—* the Drive Points

Digplap Drive Path

project to the Part
| geometry

OE. Back | Cancel |

Radial Cut Drive Method

The Radial Cut Drive Method allows you to generate Drive Paths
perpendicular to and along a given boundary, using a specified Stepover
distance, Bandwidth and Cut Type. This method is useful in creating cleanup

operations.

edit the Drive

Used to select and {
geometry

Defines how the
cutter moves from
one cut pass to
the next

Specifies the
distances between
successive Drive

Paths

Defines the
direction the Drive
Path will cut in
relationship to the
spindle rotation

Radial Cut Drive Method

Cirive Geometrys

Edi Select | Dol |
B andwidth
M aterial Side 1.0000
Oppozite Side Im
Cut Type E _I
Stepover Im
Percent Im

@ Fallow Boundany

" Rewverse Boundary

| Climb Cut -~

Projection Yectar
I Specify Wector j

Dizplay Dirrive Path I

o |

Back | Cancel |

©EDS
All Rights Reserved

Defines the width of the
machined area

Determines the direction
the tool travels along the
boundary
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Non-Cutting Moves - Clearance Geometry

On the Clearance Geometry dialog there are four types of geometry that you
can use as clearance geometry:

Clearance Geometry

B etur Eumrent I

Plane Create New Sphere

Point — & +IR Jl‘/@ Cylinder

Delete

|

|
»
|

] % | Back | Cancel
/,
,/é//j The Sphere and Cylinder options are useful for 4 and 5 axis work. You can
j/ L /’ define a sphere or cylinder to encompass the part including such items as a

fixture, rotary table, or machine table to ensure that the tool will clear all
objects when positioning from one location to another.

Gouge Check

Gouge Checking assures that the cutter will not violate the INTOL and
OUTTOL values or unexpectedly come in contact with other areas of the part.

Gouge Checking pertains to the following:

e Check geometry (Custom Data dialog)
e Check Stock
e Non-cutting moves

e Surface Area Drive Method

Advanced Mill Applicati ©EDS igraphics NX
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The following is a summary of the options found on the Gouge dialog:

Warning — Outputs a warning message to the CLSFE It does not
alter the tool path to avoid gouging the Check Geometry.

Skip — Replaces the Drive Points that gouge with straight line
motion between the last and next non-gouging points.

Retract — The tool will avoid gouging the Check Geometry by
using the Check Engage and Retract parameters defined in
Non-Cutting moves.

Non-Cutting Moves — Collision Checking

Gouge-Checking for non-cutting moves is referred to as Collision Checking.
This option is only available if you specified at least one non-cutting move type
(such as an Approach or Engage move).

Non-Cutting Moves Dialog Box
- /
— 777
Direction I.-’-‘-.utnmatin:: 'I y 3 /

224

(8] Aszimuth Anale I 5 Collision Check
: Collizian 0 -
[LE] Catiturd e dinale —45 —
Irtenval LIt Engage / Retract
Fed i B Amgle I 20 Warn i
Truncate Options

Automatic

*) Sutomatic
) Distatice 7 k. Back | Eancell

Collision Check | Callision [Automatic 5]

oK Back | e | Interval Tool Radius x| | | Approach,

- Departure and
E ool Hadus Transfer Options

k. Back Cancel
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SUMMARY Fixed Contour operations allows many drive

methods for controlling tool motion. The
flexibility of different drive methods with the
control of numerous cutting parameters allows
the cutting of complex contoured geometry.

In this lesson you:

e Applied advanced Fixed Contour operations
options for generating cutter paths

e Became familiar with how to select the most
appropriate Drive Method and parameters

v within a Fixed Contour operation
/3 7
/ /
224
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Wire EDM

Lesson 4

PURPOSE This lesson will show you how to use the fully

integrated Wire EDM module. Included are internal
and external trim, no core, open profile, optional
cutoff and backburn operations.

OBJECTIVES Upon completion of this lesson, you will be able to:

e Create external and internal trim operations

e Create no core and open profile operations

This lesson contains the following activities:

Activity Page

4—1 No Core Wire EDM Operations .............. 4—4

4—2 Creating Internal Trim Operations ............ 4-13

4—3 Creating a Sequence of Sub-Operations ........ 4-20

4—4 Creating External Trim Operations ............ 4-30

4—5 Creating Open Profile Operations ............. 4-35 71//,
v 4 /
/
Y,
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Wire EDM

Overview

The Wire EDM module provides complete NC/CNC programming functionality
for wire EDM machinery. Two and four axis internal and external trim (profile),
open profile and two axis no core (pocketing) operations are currently
supported.

You can also generate cutoff operations applicable for external trim as well as
backburn and rough passes that are applicable for internal trim.

Wire EDM also includes support of wireframe and solid models, 2 and 4-axis
type machines (Agiecut 100, Agiecut 123, Charmilles, Elox, Fanuc Japax,
Mitsubishi, Sodik), full model associativity, corner control and cutter
compensation.

Cut Types

Most parameters used in Wire EDM are defined from the Create Operation
dialog. You have the following type of cutting operations to choose from under
Subtype:

No Core Operations
Internal Trim operations

[ ]
Sl

External Trim operations %z

Open Profile Operations 2%

Tywpe I wire_edm j
Subtype
o
ﬂ E2 o 1 m
= | NC_PROGRAM =]
Lz Geometry IMES WEDM j
lze Tool INDNE ,.,I
Uze Method IMETHDD j
M arne:
Ok, Apply | Cancel |
External Trim, Internal Trim and Open Profile can by used with either 2 and or
4-axis machines. No Core can only be used with 2-axis type machines.
4=2 Advanced Mill Applications ©EDS Unigraphics NX

Student Manual All Rights Reserved



Wire EDM

No Core

No Core® allows the removal of internal part material by use of a concentric
cut pattern. By default, the generated path starts from the center of the area to
be removed and works its way to the outer most part boundary. You may also
specify a start point to control the first cut move.

In cases where large amounts of material have been removed by previous
machining operations, such as milling or drilling, multiple inner boundaries may
be defined, representing material removed previously by such operations. This
eliminates the undesirable effect of cutting air. Inner boundaries may also
include the thread or start hole.

The sole purpose of the No Core option is to eliminate the creation of core
(commonly referred to as slug) material which could damage the part or break
the wire.

Note that the default condition for wire position is TANTO.

/2
/ 4
A,
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Activity 4—1: No Core Wire EDM Operations

In this activity, you will use the No Core operation type to remove material
without leaving a material slug. After completing the first part of the activity,
you will be asked to select two holes that were previously created. The smaller
hole will be used as the thread hole, the larger represents material which was
removed in a preceding operation. This will prevent the wire from making “air’
passes in areas where material was previously removed.

b

Step 1 Open the part file.

1 Open the part file ama_wire_edm and then save the part as
***wire_edm, where *** represents your initials.

1 Enter the Manufacturing application.

The Machining Environment dialog is displayed.

Cabd Sezzion Configuration:

lathe_mill =]
rill_conkour

moill_rrwilti-asiz

mill_planar

mil_planar_hzm

shopz_diemald

shops_machiner

Browsze
Cabd Setup:
y wire_edm
77,
/ 4
Y
Browsze |
Iitialize |
1 Select wire_edm from the CAM Session Configuration listing
window.
1 Select wire_edm from the CAM Setup listing window.
4—-4 Advanced Mill Applications ©EDS Unigraphics NX
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1 Choose the Initialize button.

The Operation Navigator is displayed.

Step 2 Create the No Core Operation.

1 Select the Create Operation icon from the Create Tool Bar.

JOLE -0

The Create Operation dialog is displayed.

Type I wire_edm 'I

Subtype
B
FoErer [NC_PROGRAM =]

Jze Geometmy IMES WEDM ,I
Use Tool INEINE .rI

Ilze Method IMETHDD j
M arme
] A pply Cancel y
7774
/ 4
2,

o
|
1 Select the NOCORE icon. )

J Choose OK.

The NOCORE dialog is displayed.

©EDS Advanced Mill Applications 4-5
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Wire EDM

| NOCORE |

" Method : METHOD
{* Geomnetm : MCS WEDM

E dit | Heselectl Dizplay |

Finizh Pazzes
Mo Core Stock 0.aso00

Wwiire Diameter 0.z000

ik

Wire EDM Geometmy
Edt | Select | Disply |

[nner Boundary

Edt | Select | Display |

k= =~hinit— Paramet=rs

The wire diameter is set to .200 mm which will show a
cluttered display when generating a tool path. For purposes
of clarity you will change the wire diameter to .5 mm.

1 Key in .5 in the Wire Diameter field.
1 Under the Wire EDM Geometry label, choose Select.

The Wire EDM Geometry dialog is displayed.

Eoundary ITempn:lrar_I,I vI
M aterial Retained I Atarnatic vI

Chaining

|
Selecth Adiacent Faces I
|

Hemowe Last Member

aE. Back, | Eancell

You will now select the boundary elements for the area that
will be cut with the wire.

4-6
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1 Select the bold boundary elements, counterclockwise,
starting as shown in the following diagram.

Start selecting boundary
elements here

1 Choose OK to create the boundary and return to the
NOCORE dialog.

Step 3 Create the tool path.
1 Choose the Generate icon and generate the tool path.

Note the starting point of the wire cut. This is calculated by
the processor and may not necessarily be the most ideal
condition for this particular part. You will control the start of
the wire cutting operation by selecting a thread hole.

1 Reject the tool path.
You will now edit the operation and select a thread hole and

inner boundary which represents material removed from a
prior operation.

~ ©EDS Advanced Mill Applications 4-7
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Step 4 Edit the existing operation, adding a thread hole and
inner boundary.

1 Make layer 10 selectable.

Thread hole

Inner boundary
representing material
previously removed

77
/ 4
L
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" Method : METHOD
& Geometry : MCS_WEDM

E dit | Heselectl Drizplay |

Finizh Pazzes
Mo Care Stock, 0.0800

Ywfire Diameter 0.z2000

ik

Wire EDM Geometry
Edt | Select | Display |

Inner Boundarn

Edt | Select | Display |

M- Nimine Rarametss
1 Under the Inner Boundary label, choose Select.

The Create Inner Boundary dialog is displayed.

77

Chaining | ; 4/
7,

| /1

Remove Lazt bMember

Create Mext Boundam |

aE. Back | Eancell

1 Select the thread hole as shown from the previous diagram.

1 Select the Create Next Boundary button from the Create
Inner Boundary dialog.

©EDS Advanced Mill Applications 4—-9
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1 Select the large circle as the inner boundary (as shown in the
diagram previously).

1 Choose OK to return to the NOCORE dialog.

Step 5 Create the tool path.
1 Choose the Generate icon and generate the tool path.
Note the start position of the wire cut at the thread hole.
Also note that the large circle representing material removed
from a previous operation contains no tool motions.

1 Accept the operation and Save the part file.

You have finished this activity.

77
/ 4
L
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Internal Trim

Internal trim & allows you to generate a profile cut or series of cuts on the
inside of a boundary. Internal trim also allows for separate sub-operations of
rough pass, backburn and finish through the selection and or creation of
geometry from the Geometry Parent Group.

Note that by default, the wire position is always “on” the boundary. In order to
create a “tanto” condition, the operation is created with the default “on

edited and then changed to “tanto”. Also note that internal trim functions with
closed boundaries only. If you do not select boundary elements to close the
boundary, the closed boundary will automatically be created between the first
and last boundary elements selected.

Rough pass will cut the majority of material encompassed by the boundary and

leaves a tab that prevents the material (or slug) from dropping through the part.

NLMMMININ \

O

.

///////

AMAMMIIMIDIDIGI0GBIGBIBD

Internal trim (1 rough pass, 1 finish pass, backburn distance .100,
wire diameter .100 for clarity only)

%
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Wire EDM

Activity 4—2: Creating Internal Trim Operations

In this activity, you will create various internal trim operations which allows for
profile cuts on the inside of boundaries.

Step 1 Create an Internal Trim Operation.

1 Continue with ***wire_edm from the previous activity.

1 If necessary enter the Manufacturing application.
The Operation Navigator is displayed.

1 Select the Create Operation icon from the Create Tool Bar.

)D*@ﬂ*@@

The Create Operation dialog is displayed.

Type I wire_edm 'I

Subtype
B
FoErer [NC_PROGRAM =]

Jze Geometmy IMES WEDM ,I
Use Tool INDNE vI

Ilze Method IMETHDD j
M arme
] A pply | Cancel |

] Select the Internal Trim icon.

©EDS Advanced Mill Applications 4—-13
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J Choose OK.
The Internal Trim dialog is displayed.

INTERMAL_TRIM

= Method : METHOD
{* Geometry : MCS_WEDM

Edit | Reselectl Display |

Wire EDM Geometry
Edit | Select | [isplay |

[ Multiple Backburn Passes

I Reqgion First = I

Rough Passes
Finish Passes
Backburn Distance 0.5000

Wire Diameter 0.z2000

Jid L

The wire diameter is set to .200 mm which will show a
cluttered display when generating a tool path. For purposes
of clarity you will change the wire diameter to .5 mm. Also
note that the default for number of rough passes is 1 and for
finish passes 3. You will accept these defaults.

1 Key in .5 in the Wire Diameter field.
1 Under the Wire EDM Geometry label, choose Select.
The Wire EDM Geometry dialog is displayed.
77,
.4
Y,

Eoundary ITempn:lrar_I,I vI
M aterial Retained I Atarnatic vI

Chaining

Selecth Adiacent Faces I
Hemowe Last Member I

aE. Back, | Eancell
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You will now select the boundary elements for the area that
will be cut with the wire.

Start selecting boundary
elements here

1 Choose OK to create the boundary and return to the
Internal Trim dialog.

Step 2 Create the tool path.
1 Choose the Generate icon and generate the tool path. 77
4

Note the starting point of the wire cut. The starting point is ///////
calculated by the processor and may not necessarily be the

most optimal point to start. You will now select a thread hole

to control the starting point of the cutting operation. You will

use a different method of selection than you did in the

previous activity involving the No Core operation type.

1 Reject the tool path

You will now edit the operation and select a thread hole to
control the starting point of the cutting operation.

~ ©EDS Advanced Mill Applications 4—-15
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Step 3 Edit the existing operation, adding a thread hole.

1 If necessary, make layer 10 selectable.

Thread hole

J Choose Move.

77
/ 4
L
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The Move Control dialog is displayed.

[~ | Thread Hole S pecify

[T Lead [nPaint 5 pecify
[T Lead [t Bajmt Speciy

I Eetiact Fairt Specify
[T GoHame Specify

A

T ab Paints
Speciy | Bemovesl|  Edt |

Traverzal Methad Region First &

:

k. Back | Eann:ell

1 Select Specify (next to Thread Hole).
1 Select the thread hole (as shown in the diagram previously).

1 Choose OK until you return to the Internal Trim dialog.

Step 4 Create the tool path.

1 Choose the Generate icon and generate the tool path.

7/,
Do not accept the tool path. Note the start position of the ,/ Z/é
wire cut at the thread hole. Also note the tool path. ’// 7 ///

Remember that the wire position by default is “on”. The
rough and finish passes are visually on top of one another.
For purposes of clarity you will change the wire position from
“on” to “tanto”. You will now edit the operation and change
the wire position to “tanto”.

~ ©EDS Advanced Mill Applications 4—-17
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INTERMAL_TRIM

= Method : METHOD
{* Geometry : MCS_WEDM

Edit | Reselectl Display |

Editi\l Reselect | Display |
{ <

Wire EDM Geometry

[~ Multiple Eackl:uurn Passes

=

1 Under the Wire EDM Geometry label, select Edit.

The Edit Boundary Data dialog is displayed.

b atenial Retained

Wfire Position

Closed =

Automatic | =

Custom Boundan Y alues

[T Tolerances

[on_JE|
—
—

[tz o.0100
(st o.0100
[~ Stock [ o.ooo0
E dit Members |
QF. Back. | Cancel |

1 Change the Wire Position from On to Tanto.

J Choose OK.

1 Choose the Generate icon and generate the tool path.

Note the rough and finish passes and the start of the wire

cut.

1 Accept the operation and save the part file.

You have completed this activity.

4-18

Advanced Mill Applications
Student Manual

©EDS
All Rights Reserved

Unigraphics NX



Wire EDM

Internal Trim Sub-operations

You have just completed an activity which familiarizes you with the various
options available for creating internal trim operations. Internal trim also allows
for the creation of separate sub-operations of rough, backburn and finish by
the creation of a sequence of internal trim operations through the Geometry

Parent Group.

Selection of the Geometry Parent Group allows for the creation of a sequence
of operations that will perform a rough pass, backburn operation and finish

pass.

%

AN

Thread hole

AAAMMMMMMDMIJD1D1DJVIIM

Internal trim sequence of operations including rough pass,
backburn operation and finish pass (wire diameter .100 for clarity

%

5

27

only)
The following activity will familiarize you with the procedure of creating a 7////
sequence of internal trim sub-operations. / 4
7
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Activity 4—3: Creating a Sequence of Sub-Operations

In this activity, you will create a Sequence of internal trim sub-operations and
then generate subsequent tool paths.
Step 1 Create an Internal Trim sequence of sub-operations.

1 Continue with ***wire_edm from the previous activity.

1 If necessary enter the Manufacturing application.
The Operation Navigator is displayed.

1 Select the Create Operation icon from the Create Tool Bar.

JOLE SN

The Create Operation dialog is displayed.

Type Iwhe_edm 'I

Subtype
B f
72/// Pragram [NC_PROGREM 7|
/ /

/ Jze Geometmy IMES WE DM .,I
//////‘ Use Tool _INDNE I

Ilze Method IMETHDD j
M arme
] A pply | Cancel |

] Select the Internal Trim icon.
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J Choose OK.
The Internal Trim dialog is displayed.

INTERMAL_TRIM

" Method : METHOD
% Geometry : MCS_WEDM

Edit | Reseleck | Display |
Wire EDM Geomekry
Edit | Select | mjsplay |

[~ Multiple Backburn Passes
Reqion First =
Rough Passes

Finish Passes

Backburn Distance 0.5000

K

Wire Diameter 0.2000

The wire diameter is set to .200 mm which will show a
cluttered display when generating a tool path. For purposes
of clarity you will change the wire diameter to .5 mm. Also
note that the default for number of rough passes is 1 and for
finish passes 3. You will accept those defaults.

1 Key in .5 in the Wire Diameter field.

You will now create the Geometry Parent Group necessary 77
for the internal trim sequence. .4 7
.
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1 Under the Geometry: MCS_WEDM label, choose Reselect.

INTERMNAL_TRIM

{~ Method ; METHOD
{* Geometry : MCS_WEDM

El:Iit/l—vFieselectl Display |

Wire

ErM Geametry

The Reselect Geometry dialog is displayed.

/

Geonmetry
[Hfarmation
P [ F=TN
Q. Back | Eann::ell

J Choose, New.

The New Geometry dialog is displayed.

77
/ 4
L

I wire_edm *l

A 2

M arne

Parent Grcl EXTE

M1 e 1
EQUEMCE_INTERMAL_TRIM
|SEQUENCE_INT

Lo ]

Back | Cancel

1 Select the SEQUENCE_INTERNAL_TRIM icon.

J Choose, OK.

The SEQUENCE_INTERNAL TRIM dialog is displayed.

4=22 Advanced Mill Applications
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SEQUENCE_INTERMNAL_TRI

Wire EDM Geametry
Edit | Select | Display |

[T Multiple Backburn Passes

IRegil:un Firsk "’I
Rough Passes I

Finish Passes 3
Backburn Distance 0.5000
Wire Diameter a.=000
Cukking Lead InfiCuk
Zorner Move
Lawouk/Layer

[v Save Layer Settings
Lavout MName

|SEQUENCE_INTERNAL_TRIM_

Save LayoutfLayer I

I 9]¢ ” Back “ Cancel ]

1 Under the Wire EDM Geometry label, choose Select.

The Wire EDM Geometry dialog is displayed.
/,
777
/ 4
Y,

Eoundary ITempn:lrar_I,I vI
M aterial Retained I Atarnatic vI

Chaining

|
Selecth Adiacent Faces I
|

Hemowe Last Member

aE. Back, | Eancell
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You will now select the boundary elements for the area that
will be cut with the wire.

Start selecting boundary
elements here

1 Choose OK to create the boundary and return to the
SEQUENCE_INTERNAL_TRIM dialog.

The wire diameter is set to .200 mm which will show a
cluttered display when generating a tool path. You will
change the wire diameter to .5 mm for purposes of clarity.

77,
/ 4 1 Key in .5 in the Wire Diameter field.
2,
J Choose, OK.
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You will now select a thread hole to control the starting point
of the cutting operation.

1 If necessary, make layer 10 selectable.

Thread hole

J Choose Move.

/2
/ 4
A,
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The Move Control dialog is displayed.

[~ | Thread Hole S pecify

[T Lead [nPaint 5 pecify
[T Lead [t Bajmt Speciy

I Eetiact Fairt Specify
[T GoHame Specify

A

T ab Paints
Speciy | Bemovesl|  Edt |

Traverzal Methad Region First &

:

k. Back | Eann:ell

1 Select Specify (next to Thread Hole).
1 Select the thread hole (as shown in the diagram previously).

1 Choose OK until you return to the Internal Trim dialog.

Step 2 Create the tool path.

1 Choose the Generate icon and generate the tool path.

7SS
//4 ; Do not accept the tool path. Note the start position of the
’/////’ wire cut at the thread hole and the tool path. Remember that

the wire position by default is “on”. The rough and finish
passes are visually on top of one another. For purposes of
clarity you will change the wire position from “on” to
“tanto”. You will now edit the operation and change the wire
position to “tanto”.
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INTERNAL _TRIM I

¢ Method : METHOD
&+ Geometry : SEQUEMCE_INTERMNAL

| Edit | Rezelect | Dizplay |
/ [T Multiple Backbumn Paszses

Region First =

Rough Pazzes
Finizh Pazses
Backburn Distance 0.5000

wfire Diamneter Z.0000

il L

YWine EDM Geometmy
et | seec | Displap |

1 Under the Geometry: SEQUENCE_INTERNAL_TRIM
label, select Edit.

The SEQUENCE_INTERNAL TRIM dialog is displayed
(ignore any warning messages that may appear).

1 Under the Wire EDM Geometry label, select Edit.

The Edit Boundary Data dialog is displayed.

Type Clozed -
/,
Matenal Retained Autormnatic = //2//;
Wwdire Pozition /
2,

Cuztom Boundary Y alues

[ Talerances

L

[rtal O.o0100
(o) o.o1o0
™ Stack [ o oooo
Edit Members I
k. Back | Cancel |
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1 Change the Wire Position from On to Tanto.

1 Choose OK until you return to the INTERNAL_TRIM
dialog.

1 Choose the Generate icon and generate the tool path.

Note the rough and finish passes and the start of the wire
cut.

1 Accept the operation and Save the part file.

You have completed the activity.

77
/ 4
L
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External Trim

External trim®~ allows you to generate a profile cut or series of cuts around
the outside of a boundary. External trim allows for separate sub-operations of
trim and cutoff through the selection and or creation of geometry from the
Geometry Parent Group.

Note that by default, the wire position is always “on” the boundary. In order to
create a “tanto” condition, the operation is created with the default “on”,
edited and then changed to “tanto”. Also note that external trim functions with
closed boundaries only. If you do not select boundary elements which create a
closed condition, the closed boundary will automatically be created between the
first and last boundary elements selected.

Rough pass will cut the majority of material encompassed by the boundary and
leaves a tab that prevents the material (or slug) from dropping through the part.

/2
/ 4
A,

External trim (1 rough pass, 1 finish pass, cutoff distance .100,
wire diameter .100 for clarity only)
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Activity 4—4: Creating External Trim Operations

In this activity, you will create external trim operations which creates external
profile cuts around the outside of the boundary.

Step 1 Create an External Trim Operation.

1 Continue with ***wire_edm from the previous activity.

1 If necessary enter the Manufacturing application.
The Operation Navigator is displayed.

1 Select the Create Operation icon from the Create Tool Bar.

JOLE SN

The Create Operation dialog is displayed.

Type I wire_edm 'I

Subtype
B f
72/// Frogram [NC_PROGREM 7|
/ /

///// Jze Geometmy IMES WEDM ,I
2 Use Tool INEINE .rI

Ilze Method IMETHDD j
M arme
] A pply | Cancel |

1 Select the External Trim icon. | @
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J Choose OK.

The External Trim dialog is displayed.

EXTERNAL_TRIM

" Method ; METHOD
{* Geometry : MCS_WEDM

Edik Feseleck Display

Wire EDM Geometry

Edit Select Display

[T Multiple Cutaff Passes

IRegiDn Firsk "’I
Rough Passes I-

Finish Passes 1
Cukaff Diskance 1.0000
Wire Diameter o.2000

Note that the default for number of rough passes is 3 and for
finish passes 1. You will change the number of rough passes
from 3 to 1.

1 Key in 1 in the Rough passes field.

1 Under the Wire EDM Geometry label, choose Select. 7///
24 7
v
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The Wire EDM Geometry dialog is displayed.

Eoundary ITempn:lrar_I,I vI
M aterial Retained I Atarnatic vI

Chaining

|
Selecth Adiacent Faces I
|

Hemowe Last Member

aE. Back, | Eancell

You will now select the boundary elements for the area that
will be cut with the wire. The type of part that you are
cutting would be synonymous to a punch die. The punch
would be the material which would “fall” out of the cut.

77
/ 4
L

Start selecting bounda
elements here

1 Choose OK to create the boundary and return to the
External Trim dialog.

©EDS Unigraphics NX
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Step 2 Create the tool path.

1 Choose the Generate icon and generate the tool path.

1 Accept the operation and Save the part file.

You have completed the activity.

/2
/ 4
A,
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Open Profile

Open profile®*® allows you to generate a profile cut or series of cuts which

follows the shape of an open or closed boundary. Unlike external or internal
trim, when creating the boundary, you can specify material side as to right or
left of boundary elements.

\\\\}\\\\\\\\\\\\\\\\\\\\\\
§ 0",
§ o..o O 1st rough pass

7

Y,
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Activity 4—5: Creating Open Profile Operations

In this activity you will create an open profile operation.
1 Continue with ***wire_edm from the previous activity.

1 If necessary enter the Manufacturing application.
The Operation Navigator is displayed.

1 Select the Create Operation icon from the Create Tool Bar.

)@*@w@@

The Create Operation dialog is displayed.

Type I wire_edm 'I

Subtype
B
Frogram [NC_PROGRAM =]

Jze Geometmy IMES WEDM ,I
Use Tool INDNE vI

Ilze Method IMETHDD j
M arme
] A pply | Cancel |

1 Select the Open Profile icon. | Jﬁl

J Choose OK.

The Open Profile dialog is displayed.
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OPEM_PROFILE

™ Method : METHOD
{* Geometry : MCS_WEDM

Edik Feseleck Display

Wire EDM Geametry

Edit Select Display
Rough Passes I
Finish Passes 3
Wire Diameter 0.z000

Note that the default for number of rough passes is 1 and for
finish passes 3. You will change the number of finish passes
from 3 to 1.

1 Key in 1 in the Finish Passes field.

1 Under the Wire EDM Geometry label, choose Select.

The Wire EDM Geometry dialog is displayed.

7// B oundary ITempn:lrar_I,I vI
7/ . .

k aterial Betained i [
7 4 ; Iﬂ-.utn:lmatn: I

/////// Chaining

|
Selecth Adiacent Faces I
|

Hemowe Last Member

aE. Back, | Eancell

You will now select the boundary for the area that will be cut
with the wire.
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Select the single
boundary element
here

1 Choose OK to create the boundary and return to the Open
Profile dialog.

Step 1 Create the tool path.

1 Choose the Generate icon and generate the tool path.

1 Accept the operation and Save the part file.

7/,
777

/ 4

Y,

You have completed this activity.
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Wire EDM Geometry

The Wire EDM Geometry selections allows you to Edit, Select/Reselect or
Display the boundary(s) which were used to define the operation.

b aterial B etained

Yire Position

Cuztom Boundan Values

[~ Tolerances

DPEN_PROFILE @ Intol [ o.0100
{~ Method ; METHOD Oluttal I 0.0100

&+ Geometry @ MCS_WEDM ™ Stack [ o.0000
Edit | Reselect | Display Edit Members |
Wire EDM Geametry OF. Back | Eancell

Edit@l Reselec@ Display

Rough Passes I Im *I

i Boundar -
Finish Passes 1 ¥ ITempu:urar_l,l I
b aterial Fetained I.-’-'-.ut:::mati:: ,I

Wire Diametet 0.z000 @
Chaining

, I
' Select Adianent Faces |
|

Eemowe Last Member

72/// )4 I Back | Eancell
/ /

/
v Edit allows modifications to various parameters in relationship to a boundary.

The Type parameter allows the change of existing boundaries
from Open to Closed or from Closed to Open.

The Material Retained parameter allows the material to be
defined with respect to the boundary. Choice for No Core,
Internal and External trim is Automatic only. Open Profile
choices are Left or Right.
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Wire Position parameter allows you to specify where the wire
will be positioned relative to the boundary. Choices are ON
and TANTO. ON allows the center of the wire to be located
on the boundary elements. TANTO positions the edge of the
wire to the boundary elements. No Core operations, by
default, have wire position TANTO. Internal Trim, External
Trim and Open profile, by default, have wire position ON.

The Tolerances parameters allows you to set custom Intol
and Outtol values. Custom Tolerance can be toggled on or
off. Intol is the maximum allowable distance that the wire
may deviate from the tool path into the part. Outtol is the
maximum allowable distance that the wire may deviate from
the tool path away from the part. Setting these values will
override the global tolerance parameters that are applied to
the boundary.

The Stock parameter allows you to set the final amount of
stock to be left by the operation. This parameter may be
toggled ON or OFFE

Edit Members displays the Edit Member Data dialog which
allows the specification of custom tolerance and stock values
and also allows the association of post commands with
boundary members.

Edit Memhber Data

Cuztom Member Values

[t I 0.0100
[~ Stock | 0. oooo 7////
v 4 7

/ //
Selection Method I I ////
elecilan (=l gin] Slngle =
A

— [r

k. Back. | Cancel

Tolerances allows the specification of Intol and Outtol for a
single or number of boundary elements.

Stock allows the specification of stock for a single or number
of boundary elements.
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Passes

Pass Number{ Pasz 1

Previous

77
/ 4
L

Edit Post Commands displays the Machine Control/Member
dialog which allows the association of post commands (User
Defined Events) with boundary members. For each boundary
member you may specify the pass numbers to which the
Events will apply and application of those Events to the
beginning or end of each pass.

{

[T Commatids &t Statt

Fetrieve I E dit |
[N Eommands &t End

Retrigve | Edit |

{4 2|} e

] Back | I:ar'u:ell

The Passes option toggles between All Passes and Per Pass.
All Passes allows the specification of User Defined Events
for all passes of the current boundary segment. The Pass
Number and Previous/Next arrow buttons are deactivated
when this option is selected.

Per Pass allows the specification of User Defined Events for
single passes of the current boundary segment. The pass to
which the Events apply is determined by selecting the Next
and Previous arrow buttons.

Commands at Start allows the specification of User Defined
Events for the beginning of the pass.

Retrieve allows the choice of a previously defined set of User
Defined Events.

Edit displays the User Defined Events dialog which allows
the definition of a set of User Defined Events.

Commands at End allows the specification of User Defined
Events for the end of pass by using a previously defined set
or a new set of User Defined Events.
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Select/Reselect displays the Wire EDM Geometry menu allowing the selection
or reselection of boundary geometry.

Axis type {

Boundary I Temparary 'I
b aterial Retained I Autornatic vI

Chaining

I
Select Adianent Faces |
|

Eemowe Last Member

QF. I Back | Eancell

When defining the boundaries you specify the machine type,
by axis designation. Choices available are 2 Axis, 4 Axis
Wireframe and 4 Axis Solid.

2 Axis allows the single selection or chain selection of
boundary elements for a 2 Axis designated machine.

4 Axis Wireframe allows the single or chain selection of
boundary elements for a 4 Axis machine. 4 Axis Wireframe
requires an upper and lower boundary. The lower boundary
will always be the boundary with the smallest ZM value. The
system will automatically create the corresponding upper
boundary, providing the upper and lower boundaries are
connected in some fashion.

/2
/ 4
A,

In the above diagram, if you select the sequence of boundary
elements 1, 2, 3, 4 as the lower boundary, the system
automatically creates the upper boundary (elements 5, 6, 7
,8). Notice that the upper and lower boundary elements are
connected by lines.
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Corner Control

4 Axis Solid allows the specification of a boundary by
selecting a sequence of closed side faces which will create the
lower and corresponding upper boundaries. You may also
use the Select Adjacent Faces option. When using this
option, selecting the top face, will define all adjacent faces as
the boundary.

Material Retained is used to specify part material in
relationship to the boundary being created. This option is
only available for Open Profile operations and is specified as
Left which defines the part material to be on the left side of
the boundary or Right which defines the part material to be
on the right side of the boundary. Either Left or Right is with
respect to the direction of the boundary.

Corner control options allow you to determine the type of cut that you want to
make on convex corners. If the Wire Position is set to ON (default condition),
all corner control parameters are ignored. The Corner Control dialog is
displayed when you select Corner under the Machining Parameters option.

4-42
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INTERMNAL_TRIM

™ Method : METHOD

{* Geometry : SEQUENCE_INTERMAL 1

Edit Reselect Display:
Wire EDM Geametry
Edit Selech Display

[T mMultiple Backburn Passes

Rough Passes
Firish Passes
Backburn Distance

Wire Diameter

I Feqgion Firsk ™ I
(I

iZukkirig An!@ut
Carner Move
Skartup/End In-Path
Fied Rates I

-

Comer Contiol |
Corwvex Cormer Contral
L

Loop Radiuz 0.0040
kinimurm Angle 75,0000
hd aximum Angle 115.0000
¥ Fillets

Fillet B adiuz 0.0z00

Minimurn Angle 5.0000

Al

b axirum Angle 150.0000

] I Back | Cancel

There are three different methods of convex corner control:

i
L

Add Arcs which leaves a rounded edge.

Extend Tangent which leaves a sharp edge.

-
ET—" English D Loop which extends past a corner and then

arcs back to the next cutting direction. With this option the
following parameters are available:

Loop Radius which is the actual arc generated.

Minimum Angle is the minimum size angle of a
convex corner in the loop.

Maximum Angle is the maximum size angle of a
convex corner.

©EDS
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Parameters associated with corner control are as follows:

Fillets, toggling this option on will create fillets on all
concave corners that are specified by the following
parameters:

Fillet Radius is the radius of the fillet which the
wire cut will follow.

Minimum Angle is the minimum angle of the
concave filleted corner.

Maximum Angle is the maximum angle of the
concave filleted corner.

Machining Parameters

Various Machining Parameters allows you to specify parameters pertaining to
wire cutting of a part. The options described pertain to the Cut Types of No
Core, Internal Trim, External Trim and Open Profile.

No Core Stock allows the setting of the amount of stock which is
left during the wire cutting passes. This applies to the No Core
operation only.

Rough Passes specifies how many rough passes will be made for
Internal Trim, External Trim and Open Profile operations.

Finish Passes specifies how many finish passes will be made for
No Core, Internal Trim, External Trim and Open Profile
operations.

Backburn Distance defines the length of material left as the tab
in an Internal Trim operation. The value entered is the length of
the tab.

Number of Passes defines how may passes are made in one
operation. Number of passes is available for Internal Trim,
External Trim and Open Profile. Number of Passes refers to the
main trim operation and does not apply to Cutoff, Backburn or
Rough Pass.

Cutoff Distance is the length of material left as the cutoff tab in
an External Trim operation. Value entered is the length of the
cutoff tab.
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Cutoff Stock is the amount of stock which is left after the cutoff
function in an External Trim operation. The stock value is only
applied when the cutoff is specified as a separate sub-operation
(when created within a Geometry Parent Group).

Wire Diameter defines the diameter of the cutting wire. This
option is available for all operations. Value entered is the
diameter of the wire.

Upper Plane/Lower Plane defines the parallel planes in which
the wire guide holders move. Values define the upper and lower
cutting limits of the wire and determine the length of wire
displayed on the graphics window when using 3-D tool display.

The position and orientation of the planes are with respect to
the Machine Co-ordinate System. The planes are normal to the
ZM axis and the values are taken from the MCS origin.

Stop Point allows the definition of a Stop Point for Internal
Trim, External Trim and Open Profile operations. The Stop
Point suspends cutting from a specified distance before
completing the final cut that will separate the part from the
slug. This allows for manual intervention by the generation of an
optional stop or stop code.

For External Trim and Open Profile operations, the Stop Point
is created in the last pass at the specified distance from the end
of the cut.

For Internal Trim operations, the Stop Point is created at the
specified distance fro the end of the cut.

Associated with the Stop Point are the Type and Distance

Options. Type may be set to Opstop (Optional Stop) which /27
creates an optional stop code or Stop which creates a stop code. + 4 /
For Internal Trim operations, when Rough Pass and Backburn ’//////
are created as sub-operations, Opstop is applied to the

Backburn operation. For External Trim Operations, if Cut Off is

created as a separate sub-operation, Opstop is then applied to

the Cut Off operation.

Distance is the length that will be left in an uncut state when the
Stop occurs. For External Trim operations, the stop point
distance must be less than the specified Cutoff Distance. For
Internal Trim operations, the stop point distance must be less
than the specified Backburn distance.
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Stepover parameters are used when making multiple cutting
passes at a specified offset. When using ON as the Wire
Position, Stepover parameters are ignored. Parameters
associated with Stepover are:

Stepover Type which may be set to one of the following:

Distance allows a constant stepover as a specified distance.
The stepover cannot be greater than the wire diameter. The
value entered is the length of the Step Size.

Variable allows a series of stepover distances for a specified
number of passes. The stepover cannot be greater than the
wire diameter. Values are entered for the distance of the
Step Size and a value for the Number of Passes.

% of Wire defines a constant stepover as a percentage of the
wire diameter. The stepover cannot be greater than the wire
diameter. The value entered is a % of the Wire diameter.

Absolute Stock allows each stepover as the distance
measured from the part. The stepover cannot be greater
than the wire diameter. The number of stock entries
available is based on the number of specified rough and
finish passes. Stock values specified must be progressively
larger from the top to the bottom of the Absolute Stock
dialog.

Pass Cut Direction allows you to specify the direction of the
wire cut. This option is available for Internal and External Trim
operation types. Direction may be set to Alternate, which results
in alternate clockwise, counter-clockwise direction when cutting
more than one pass, CW which results in all passes made in a
clockwise direction, and CCW which results in all passes made
in a counter-clockwise direction.

4-46
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SUMMARY The Wire EDM functions in Unigraphics CAM

provides an efficient and robust capability for
generating Wire EDM tool paths. Numerous
operation types provide the flexibility needed
for the simplest to the most complex type of
parts.

The follow operation types are used in the Wire EDM
module:

e No_ Core

e Internal Trim with sub operations of rough
pass, backburn and finish

e External Trim with sub operations of trim
and cutoff

e Open Profile

/2
/ 4
A,
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(This Page Intentionally Left Blank)
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In-Process Workpiece
Lesson 5

PURPOSE Cavity Milling allows you to perform rest milling by

creating an associative In-Process Workpiece (IPW)
in an operation and using it as blank geometry in the
next operation. It also allows you to display the
previous IPW and the resultant IPW for each
operation.

OBJECTIVES Upon completion of this lesson, you will be able to:

e Use Auto Block to create blank geometry for the
initial roughing operation

e Turn on the Use 3D IPW option so that the IPW
created by the previous operation will be used as
blank geometry in the current operation

e Use the Previous IPW option to display the IPW
being used

e Use the Display Resulting IPW option to display
the IPW created in the current operation

This lesson contains the following activity:

Activity Page
5—1 Creating and Usingthe IPW . ............... 5-3
/77
/ /
/ S )
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In-Process Workpiece (IPW) Overview

In order for you to make operations as efficient as possible, you must be able to
ascertain what has and has not been machined in each operation. Conditions
such as cutting tool lengths and diameters, draft angles and undercuts, fixture
and tool clearances, will affect the amount of material or stock that each
operation may leave. The representation of the material that remains after each
operation is referred to as the In-Process Workpiece or IPW.

In a process commonly known as Rest Milling, the IPW is used for input into
the subsequent operation which may be used for additional roughing,
semi-finishing or finishing operations. The end result is a finished part that has
all excess material or stock completely removed.

S
/B2
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Activity 5—1: Creating and Using the IPW

In the following activity, you will create and use multiple In-Process Workpiece
(IPW) objects to rough, semi-finish, and finish a die cavity block. The first
Cavity Milling operation is provided. You will generate an IPW in this operation
and use it in a subsequent semi-finishing operation. You will then generate an
IPW in the semi-finishing operation and use it in a subsequent finishing
operation.

Step 1 Open an existing part, save with a new name and enter
the Manufacturing Application.

2 Open the part ama_ipw.prt.

1 Use the Save - As option under File on the menu bar and
rename the part to ***_ipw.prt where *** represents your
initials.

1 Choose Application -~ Manufacturing.
The Operation Navigator is displayed.

An In-Process Workpiece (IPW) column can be added to the Operation
Navigator by clicking MB3 on the Operation Navigator background, choosing
Columns - Configure, and turning the IPW option on.

Step 2 Displaying the Part Geometry.

The part geometry has been defined in the WORKPIECE
parent group.

2 In the Geometry view of the Operation Navigator,
double-click the WORKPIECE parent group.

Operation Mavigator - Geomektry

Marne
GECMETRY

= 77
R CAVITY_MILL_ROLIGH 75

/ /

A
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1 With the Part icon highlighted, choose Display.

MILL_GEOM™

Geamekry

EEL S
Edit | Reselect | Displa
Fart Offset 0.0000

Step 3 Defining the Blank Geometry

You will define the blank geometry using a method that
creates a solid body automatically by enclosing the part
geometry.

] Choose the Blank icon and Select.

MILL_GEOM™

Gaeamekry

Edit | Select Display I
Dffiset I = O.ooao

1 Turn the Auto Block option on.

Selection Options

" Features " Geametry {” Facets
f"%tn Elack, ™ Offset fraom Part
Cilkmw BA~F~A~ | o i
/77
/ ’
; /
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In-Process Workpiece

A solid body bounding the part geometry is created. The
XM, YM, ZM fields allow you to modify the size of the body
by specifying offsets from each face.

1 Choose OK to accept the blank geometry with no additional
offsets.

1 Choose OK to accept the MILL. GEOM dialog.

Step 4 Generate the tool path.

1 Highlight the CAVITY_MILL_ROUGH operation in the
Operation Navigator and MB3—Generate to generate the
roughing tool path.

1 Choose OK to accept the Tool Path Generation dialog. ;//////
’7 9
1 Refresh the graphics display. ’////;
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Step S Create a Semi-Finishing operation.

Step 6

7
; 5/
7

You will create a semi-finishing operation that uses the IPW
defined by the roughing operation.

1 As shown below, select the Create Operation icon from the
Create toolbar.

@B o &) =

The Create Operation dialog is displayed.
1 Choose CAVITY_MILL as the Subtype.

1 Specify the following parent groups.

Pragram NC_PROGRAM ¥ |
Use Geometry IWQRKPIECE -
Use Tool UGETIDZ0Z 027 |
Use Method [ | semr_FinisH =)

1 Key in cavity_mill_semi_finish in the Name field.

1 Choose OK to begin creating the operation.

Use the IPW as blank geometry.

You will specify that you wish to use the IPW in the previous
operation to define the blank geometry in this operation.

1 Choose Cutting.
The Cut Parameters dialog is displayed.
1 Turn the Use 3D IPW option on.

Blank Distance a.0000

Fge S0 IPW
Min IPW Thickness 0.0400

1 Choose OK to accept the Cut Parameters dialog.

Advanced Mill Applicati ©EDS igraphics NX
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The Blank icon at the top of the Cavity Mill dialog has been
replaced by the Previous IPW icon.

1 Choose Previous IPW and Display.

Gzeomekry

%\@

Edif:

Reselect

Display\é

Zut Method

Tl -

The system may require some processing time to display the

faceted body.

This faceted body is the IPW that this operation uses as

blank geometry.

©EDS

All Rights Reserved
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Step 7 Generate the tool path.

1 Choose the Generate icon and generate the tool path.

1 Turn the three Display Parameter options off and choose OK
to continue generating the tool path.

1 Refresh the graphics display.

Step 8 Display the resulting IPW.

The IPW created by this operation can now be displayed.

1 Choose Display Resulting IPW.

& sn@%@

I 0] 4 ” apply “ Cancel ]

7
; 5/
7
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The system may require some processing time to display the

faceted body.

This faceted body is the IPW the next operation will use as

blank geometry.

1 Refresh the graphics display.

1 Choose OK to complete the operation.

Step 9 Create a Finishing operation.

You will create a finishing operation that uses the IPW

defined by the semi-finishing operation.

1 Select the Create Operation icon from the Create toolbar.

1 Be sure CAVITY_MILL is selected as the Subtype.

1 Specify the following parent groups.

Program
se Geomekry

Ilse Taoaol

Use Method  fr_FingsH -

MNC_PROGRAM ¥

| WORKPIECE ¥ |

UGTIOZ0Z_0Z0

1 Key in cavity_mill_finish in the Name field.

1 Choose OK to begin creating the operation.

©EDS

All Rights Reserved
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Step 10 Use the IPW as blank geometry.

You will specify that the IPW in the previous operation will
define the blank geometry in this operation.

1 Choose Cutting.
The Cut Parameters dialog is displayed.

1 Turn the Use 3D IPW option on.
1 Choose OK to accept the Cut Parameters dialog.

1 Choose Previous IPW and Display.

Gzeomekry

@ &,

Edit | Reselectl Dlsplay

Zut Method

Jﬁlv

The system may require some processing time to display the
faceted body.

This faceted body is the IPW that this operation uses as

'/////, blank geometry.
75
’///A 1 Key in 0.100 in the Depth Per Cut field.
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In-Process Workpiece

Step 11 Generate the tool path.

1 Choose the Generate icon and generate the tool path.

1 Turn the three Display Parameter options off and choose OK
to continue generating the tool path.

1 Refresh the graphics display.

Step 12 Display the resulting IPW.

The IPW created by this operation can now be displayed.

1 Choose Display Resulting IPW.

& sn@%@

I 0] 4 ” apply “ Cancel ]

The system may require some processing time to display the
faceted body. ;//////
79 )
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In-Process Workpiece

1 Choose OK to complete the operation.

The check marks in the IPW column indicate which
operations contain resulting IPW’s.

Method | IPW |

MILL_ROUGH
MILL_SEMI_FIMISHY
MILL_FIMISH

LAK

If an new operation is inserted in the program sequence, if
an operation is deleted, or if the operations are reordered,
clock icons indicate that the resulting IPW’s are out of date.
This simply means that when generating the tool paths, the
IPW’s will need to be updated internally, requiring
additional processing time.

1 Save the part file.

S
/B2

/ /

A
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SUMMARY Rest milling can be performed by creating an

associative In-Process Workpiece (IPW) in an
operation and using it as blank geometry in the
next operation.

The In-Process Workpiece provides an efficient
and robust method of using material left by
previous cutting operations as blank geometry
for the next operation in the program.

In this lesson you:

e Used Auto Block to create blank geometry
for the initial roughing operation

e Turned on the Use 3D IPW option so that
the IPW created by the previous operation
will be used as blank geometry in the current
operation

e Used the Previous IPW option to display the
IPW being used

e Used the Display Resulting IPW option to
display the IPW created in the current

operation
S
/ /
/ S’
DS AL
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(This Page Intentionally Left Blank)

S
/B2

/ /

A

5—-14 Advanced Mill Applications
Student Manual

©EDS
All Rights Reserved

Unigraphics NX



Machining Faceted Geometry

Machining Faceted Geometry
Lesson 6 ///6//5
/ /

Y,

PURPOSE In numerous applications, faceted geometry is used to

create prototype design and manufacturing models.
Direct Machining of Facets allows you to directly
machine faceted geometric without having to go
through the tedious process of converting the facets
to a wireframe or solid geometric model.

OBJECTIVES Upon completion of this lesson, you will be able to:

e Import an STL file into Unigraphics

e Generate tool paths on faceted geometry

This lesson contains the following activity:

Activity Page
6—1 Machining of Faceted Geometry. ........... 6-3
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Direct Machining of Facets

7
/ 6 It is extremely important for designers and manufacturing departments of a
Y, company to be able to reverse engineer a product, when exact math data may

not be available, to be competitive in the marketplace. These examples are
ideal situations for Direct Machining of Facets (DMF). The process of scanning
or digitizing a part creates a cloud of points, which can be converted into a
faceted model. This faceted model can then be imported into Unigraphics for
modeling and or machining applications.

Real life examples such as the machining of dies and discrete part
manufacturing lend themselves to DMF.

The DMF allows you to generate tool paths on faceted part geometry without
the need to create surface geometry. DMF can be used with Fixed Axis Surface
Contouring, Cavity Milling and Z-Level Milling operations by allowing the
selection of Faceted Bodies as valid part geometry for tool path generation.

Advanced Mill Applicati ©EDS Unigraphics NX
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Activity 6— 1: Machining of Faceted Geometry /0

/ /
/ 6
o . - ZZ
In this activity you will generate Cavity Milling tool paths on faceted geometry

imported into Unigraphics. All geometry will be created with a metric database.

Step 1 Create a metric Unigraphics base file used for importing
the faceted model.

1 Choose File—=New and name the part file ***_DMF, where
*%% represents your initials.

1 If necessary, change the units to millimeters.

J Select OK.

A new part file has been created which will be used to
import the faceted model of the cavity of a plastic hair dryer.
The faceted model is in STL format.

Step 2 Import the faceted model.
1 Choose File— Import— STL

The Import STL dialog is displayed.

[+ Hide Smooth Edges
Angular Tolerance

" Coarze

= Medium

™ Fine

STL File Urits

= Meters

= Milimeters

™ Inches

[~ Dizplay Infarmation

ak. Back | Ear‘u::ell
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Machining Faceted Geometry

1 If necessary select Angular Tolerance Medium and STL File

S Units Millimeter.
/ /

76

////A 3 Choose OK.

The Import STL File Selection dialog is displayed.

Import STL HE3 |

Lockin: | - k|

B |am a_facet_model. st

File namme: Iama_facet_mu:udel.stl ak I
Filez of bype: IStereu:u Lithography Files [zt j Cancel |

1 Select ama_facet_model.stl.

The faceted model data file usually has an “.stl” file
extension.

J Select OK.

The file is imported into the Unigraphics “base” file which
you previously created.

1 Change the display to solid and fit the view to the screen.

Advanced Mill Applicati ©EDS Unigraphics NX
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Step 3 Create the Cavity Milling operation necessary to machine

the imported faceted model. 777,
-
. L 6
Enter the Manufacturing Application. /
a g APP 7/

The Machining Environment dialog is displayed.

1 Select mill_contour as the CAM Session Configuration,
select mill_contour for the CAM Setup and then select
Initialize.

The Operation Navigator is displayed.

1 If necessary, change the view of the Operation Navigator to
the Program View.

1 Select Create Operation from the CAM Create toolbar.

@B v &) =

The Create Operation dialog is displayed.

Create Operation
Type

ImHLchnur *I
Subtype

e T eE Y
SEL D
SRRSO
(A==

Pragram |NC_PROGR&M x|

Iz Geometry IWDHKF’IEEE vI
IJze Tool INDNE 1.I

Use Method {41 |_FinisH -]

r arne FIZED CONTON

k. Apply | Cancel |

1 Select the Cavity_Mill subtype.

©EDS Advanced Mill Applications 6-=5
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///6//5 Type | rill_cantour vI
/
/ — Subtype

7 & ¢ g8 = g0y
B P HE
o ) OB g
P

J Select OK.

The Cavity Mill dialog is displayed. You will use an 8mm ball
tool, ugt0203_003, to rough out the cavity. Other parameters
used will be default parameters. You will now select the
geometry to machine the part.

1 Choose the Select icon from the Geometry section of the
Cavity_Mill dialog.

CA¥ITY_MILL

[ain IMcnre IGrn:nupsI

Geomekry

Edit I Sele Displas |

Zuk Method

©EDS Unigraphics NX
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1 Select Facets from the Part Geometry dialog.

'//////

Part Geometry / 6 ;

Name Y,
(lopalogy

|
Flia W aterial Bide |
Cugtarn D'ata |

Achor Made I'.-j,'ppen,j vI

Selection Options

a
Filter Methods IFaceted Bodies j
Select Al |

You will now select all of the faceted geometry of the part.

1 Choose Select All from the Part Geometry dialog.

J Select OK.

Step 4 Generate the tool path.

1 Choose the Generate icon and generate the tool path.

1 Close the part.

~ ©EDS Advanced Mill Applications 6-=7
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S
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76

Y,

SUMMARY Direct Machining of Facets (DMP) in

Unigraphics provides an easy and efficient
method of machining parts that have been
reversed engineered and are converted to STL
data files.

In this lesson you:

e Imported an STL file into Unigraphics,
creating a faceted model

e Directly machined a faceted model using the
Cavity Milling operation type

DS
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High Speed Machining

Lesson 7

PURPOSE This lesson will introduce you to the concepts of High

Speed Machining (HSM), which increases ,
productivity and improves the quality of the final part // 77
being machined. HSM achieves these results through Y
the use of consistent volume removal concepts and /77
smooth cutter path generation.

OBJECTIVES Upon completion of this lesson, you will be able to:

e Generate High Speed Machining operations

e Generate Nurbs output

This lesson contains the following activities:

Activity Page
7—1 Creating a High Speed Machining Operation .. 7-5

7—2 Mixed Cut Directions .............couvu... 7—17
7=3 NURBS . ... . 7-21
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High Speed Machining- An Overview

The concept of High Speed Machining (HSM) is not new. In fact, it was
demonstrated over 75 years ago. The original concept was conceived by Dr.
Carl Salomon in 1924 and was patented (German patent) in April of 1931. In
recent years, the concept was further developed through United States Air
Force research funding and has slowly been brought out of the classified world
into the everyday commercial applications.

HSM technology has shown increases in productivity and improved part quality.
Characteristics of HSM are high spindle speeds, fast feed rates, light cuts,
smooth tool movement and constant volume removal. Due to the rapid changes

// v /; in dynamics of chip removal at these very high speeds, cut methods and

;7 characteristics of the tool path are critical factors in the success of the cutting

/ . .

Y process. Factors such as sudden stops, sharp corners, reversal of cut direction
and erratic tool movements will directly affect the speed at which cuts are
made.

There are two basic goals for HSM. They are:

e Maintain constant material volume removal

e Generate smooth tool moves throughout the entire cutting path

Applications abound in the aerospace and mold and die industry for HSM
technology. Cutting thin wall parts in the aerospace industry is a typical
application. In the mold and die industry, contoured surface cutting can be
accomplished at high spindle speed and feed rates. Incorporating very small
stepovers results in very fine finishes that generally require no hand finishing
work. Since tool deflection is at a minimum, greater accuracies can be achieved.

Basic requirements

HSM is currently being used in a variety of applications. Chip removal
characteristics translates into very high spindle speeds, typically 25000-100000
rpm. Corresponding feed rates from 250 -1200 ipm are typical. Due to these
high spindle speeds and feed rates, heat is dissipated through the chip, allowing
the cutting tool to run cooler and being able to keep its cutting ability for longer
periods of time. The higher spindle speed results in faster feed rates that will in
turn maintain the proper chip load per tooth. At these rates, the depth of cut
can be reduced and high volume removal rates can be maintained. The reduced
depth of cut minimizes tool and part deflection which results in better control
of surface finishes and part dimensions. HSM allows the roughing of parts to
net sizes and shapes. The reduced cutter stress afforded by this process also
minimizes the risk of cutter breakage and allows for longer production runs and
unattended machining.

Advanced Mill Applicati ©EDS Unigraphics NX
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HSM also has the potential of reducing the time to manufacture. Normally,
much of the cost and time delay in manufacturing is due to two primary factors.
First is the time that it takes to design the casting or forging, and then the time
to do the manufacturing. Due to the higher material removal rate associated
with HSM, consideration can be given to manufacturing parts from plate and
bar stock rather than castings and forgings, saving the wait time to normally
procure the material.

HSM technology is actually placing a burden on programmers and the methods
which they use to produce tool paths. This is primarily a result of the NC/CNC
programs being so much longer because of shallow depths of cut and fine
stepovers. Also, HSM machinery can cut parts faster and therefore reduce cycle
times.

Methods for most High Speed Machining applications

The following methods should always be considered when doing HSM:

e Constant volume removal - an ideal goal is to maintain consistent
volume removal. With this goal, care must be taken when making
stepover moves.

e Smooth tool movement - due to high feed rates, it is imperative to
avoid abrupt starts and stops as well as sharp corners. Acceleration at
starts and deceleration into stops are crucial. All corners should be
rounded or rolled, that is the cutter should make changes in its
direction by going through arc moves.

e Rounded or rolled exterior as well as interior corners.

e Multiple roughing tools and depth ranges - for deep cavities and
pockets, the preferred method of cutting is to use multiple tools with
progressively longer lengths. Shorter tools are rigid and can cut well
when taking deeper cuts. The depth of the feature(s) that are being
cut is divided into ranges that match the longer tool lengths.

e For roughing passes, use helical engage with a ramp angle of between
5-10 degrees. For semi-finish and finish cuts, use circular engages.

e When finishing, scallops must be kept to a minimum. Keep these
heights as low as 0.00005” and set Intol/Outol between 0.0005 and
0.00005”. This will substantially increase the size of the program but
will greatly decrease the amount of hand finishing (if any) that must be
done.

©EDS Advanced Mill Applications 7=-3
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High Speed Machining

e Optimization of tool paths - for tool paths cutting multiple regions,
engaging and retracting within those regions, optimization of the order
of those regions is necessary.

e Multiple pocket cutting order - must be able to specify the order of the
pocket or feature being cut to reduce part stress and warpage.

e When cutting thin wall multi-pocket or cavity parts, always cut the
level first in all multiple features before progressing to the next level.
This should be done in both roughing and finishing so as to maintain
rigidity in the thin walls.

/S
/ 7 4

/ / High Speed Machining vs Conventional Machinin
2 gn op g g

Conventional machining normally uses high speed steel or carbide cutters,
cutting up to 700 surface feet per minute (SFM), with feed rates up to 50 inches
per minute (IPM). Tremendous heat is generated in the process. This excess
heat is transmitted to the cutter and workpiece and is dissipated through the
use of large amounts of coolant.

High speed machining usually uses small, solid carbide, or large carbide
inserted tools. Cutting begins at 1000 SFM, with feed rates of 90 to 100 inches
per minute without the use of coolant. With the use of coolant, feed rates in
excess of 1000 IPM can be achieved.

The key to successfully perform high speed machining are various methods used
in the cutting operations. Techniques such as roughing at a shallow depth with
maximum width of cut promotes longer tool life and higher cutting accuracy. In
some cases, semi-finish passes can be completely eliminated. Tool paths, which
are generated for these types of applications, need to use very fine Intol/Outtol
values (.0001”) for optimum finishes. Scallop height needs to be kept at a
minimum with stepover values set to .00005” or less.
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Activity 7—1: Creating a High Speed Machining Operation

In this activity, you will edit a conventional pocketing operation, changing
parameters that will make the operation ideal for High Speed Machining.

Step1 Open, then rename a part file and review an existing
operation.

1 Open the part file ama_hsm_1.prt.

4
/

1 Save As *** hsm_1.prt where *** represents your initials.

1 Enter the Manufacturing Application.

This part file contains an operation that roughs a pocket with
default template settings and a clearance plane .100 above
the part. You will edit the operation and change numerous
parameters that will make the operation applicable to High
Speed Machining.

You will review the existing operation prior to making any
modifications.

1 If necessary, change the view of the Operation Navigator to
the Program View.

“%|ﬁﬂ% &, 5 |
w

1 Select the operation, pocket_standard, use MB3 and select
Toolpath — Verify.

©EDS Advanced Mill Applications 7-=5
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High Speed Machining

The tool path for the pocket_standard operation is
displayed. Pay particular attention to the method of
engagement, the sharp corners generated within the tool
path, the depth of cut, etc. The tool path display has been
intentionally slowed so that you may observe the various
movements.

You will now edit the pocket_standard operation and modify
parameters that are applicable for High Speed Machining.

77 Step 2 Edit the existing operation and modify parameters
i / suitable for High Speed Machining.

/ /
/
Y O Double click on the operation, pocket_standard.

Operation Mavigator - Program Order
Mamne I Toolchange

M _PROGRAM

The ROUGH_FOLLOW dialog is displayed.
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" Method : MILL_ROUGH
= Geometry : wWORKPIECE
" Tool: UGTIO201_079

Edit I Hexelectl Drizplay I

Geametry Contral Points I
% — Engage/Retract
’% T : & % Method | Aukomatic |
Edit I Fezelect I Dizplay I i | el |
[T Save 2D In-Frocessworkpiece c | fovcid |
orner voidance
Cut Methad : y i/
Jﬁ[j Feed Rates | Machine | / g
""" / /
Stepover ITu:u:uIDiameter 'I ////A
Percent IM
Aaditiofal Fasses I 0 3
IE gﬂ Erx @ E
Part Stock, I 0.0300
Final Floor Stack I o.o100 I ok I [ Apply ] [ Cancel ]

Currently, all parameters set are default parameters. You
will now change parameters for High Speed Machining.

1 From the Stepover pull down menu, select Tool Diameter and
then change Percent to 10. This will minimize the stepover
value to 10% of the effective cutter diameter and will help
maintain constant tool loading conditions.

Ut pmariod

Stepoyver

Fercent

Sdditiornal Basses

Fart Stock I 0.0300
Final Floor Stock I 0.0100

You will now change the parameters used for engagement
from one cut level to the next to Helical.

1 Select Automatic under Engage/Retract.
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:////,
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Engage/Retract
Methiod (I Aubomatic |D
S ——
Zukking | Cut Depths I
Corner | Avoidance I
Feed Rates | Machine I
|—T|:u:|| F'atl"|_|—|

The Automatic Engage/Retract dialog is displayed.

Helical.

Automatic Engage/Retra

Ramp Type O Lines "I
Cn Lines
Famp Angle
P And on Shape

Helical miameter %

H-||=|k

Min Ramp Length-Dia % 0.aago

Autornakic Type Circular ™

arc Radius 0.2500

Activation Range 0.10a00

Cwverlap Distance 0.1500

Fetract Clearance 0.0500

ililiadi

—_—

I Ok, H Back. “ Cancel

1 Select the Ramp Type pull down menu and then select

Changing the Ramp Type to Helical insures that tool
engagement at the next cut level, will be with a helical move.
This will keep forces on the cutter consistent, more so than if

you were to plunge to the next level.

Note: Cutter geometry determines specific ramp angles and

overlap distance requirements.

1 Change the Activation Range to .0001.
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High Speed Machining

Automatic Engage/Retra

Ramp Type Helical -
Ramp angle 15.0000
Helical Diameter s 90.0000

Min Ramp Length-Dia % 0.aago

e

Autornakic Type Circular ™
fArc Radius 0.2500
Ackivation Range 0.0001 D
Cwverlap Distance 0.1500

Fetract Clearance 0.0500

i

—_—

I Ok, H Back. “ Cancel

Changing the Activation Range to this small value insures
that the cutter will not engage the part as it approaches the
walls.

J Choose OK.

1 Select Cutting and change the Intol parameter to .00005 and
the Outtol parameter to .0005.

Engage/Retract
Methiod | Aubomatic I
< Zukking P Cut Depths |
Corner | Avoidance I
Feed Rates | Machine I
|—T|:u:|| F'atl"|_|—|

As the machine tool travels faster and very accurately, a
much finer surface finish can be achieved. The movement
per block can be shorter to obtain the best dimensional
accuracy.

J Choose OK.

] Select Corner.

©EDS Advanced Mill Applications 7—-9
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High Speed Machining

Engage/Retract
Methiod | Aubomatic I
Zukking | Cut Depths I
Avoidance I
Feed Rates | Machine I
|—T|:u:|| F'atl"|_|—|

This option will add a fillet at all corners (corner roll) which
eliminates sharp and sudden moves.

1 Select All Passes from the Fillets pull down menu and accept
the default of .020 for Fillet Radius.

Conves Carner

I.-i‘-.u:ld Arcs *I

[Eampensatian Fastons

il

el i

[ Circular Feedrate Comperisation

I &.0000

Fillsts

Fillet B adiuz

b inirnum B adiuz

[T Slowdowns

Ferzent Tioal
S ar =

Humtern OF Steps

Length I Percent Tool *I

-

1 Select Slowdowns (checked). Change Number of Steps to 10.

7-=10 Advanced Mill Applications
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High Speed Machining

Minirnum R adius r Q.0000
(!v‘ Sluwduwm)

Leng IF‘ern:ent Toal j

Percent Toal 110.0000

Slowdoan % I 10.0000
Mumber COF Steps <I 10 )

Carner Angle

—-— -

: v,
Slowdown is used to slow the feed rates as you approach / /
corners or obstructions in the tool path. Slowdown can be 0/
controlled by length, starting location and the rate of
slowdown. Number Of Steps allows you to set the abruptness
of slowdown. The greater the number, the more even the
slowdown.

J Choose OK.

1 Select Cut Depths.

The Depth of Cut Parameters dialog is displayed.

szer Defined j
bl airnLirn Im
FelirvirnLim I Q. 1000
I mitial I 0.0aoao0
Final I 0. oooo

Increrment Side Stock

I 0.0000000000000000
[+ Top Off lslands

k. Back | Eancell

1 Change the Maximum and Minimum values to .050.

©EDS Advanced Mill Applications 711
All Rights Reserved Student Manual



High Speed Machining

IJzer Defined j

b asirnLirn @

kirirnim ‘ 0.0500 )
[ itial I 0.o0o000

Final I 0.00a0

[ncrement Side Stock,

S, | 0.0000000000000000
y / [ Top Off Islands
/
77
] Back | Eancell

Reducing the depth of cut while increasing feed rates is a
core process change of High Speed Machining. More
material can be removed in less time. An advantage of a
shallower depth of cut is the cutter will take less power to cut
through the material.

J Choose OK.

] Select Feed Rates.

Engage/Retract
Method | Automatic

I
Zukking | Cut Depths I
I
I

Carner Avnidance
( Feed Rates Machine
——

|—T|:u:|| Path -

The Feeds and Speeds dialog is displayed.

Advanced Mill Applicati ©EDS igraphics NX
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Surface Speed (st [IE 0T
Feed per Tooth finch] | 0.0000
Spindle Speed fpm) | 0.0000
Spindle Mode Im
Pl [ 0.0000 fiem =
Approach [ 0.0000 [ipm =]
Enoage [ 0.ooo0 [iem -
Fistbut [0, o000 [im =
stepliver [0 oooo [im =
L [10.0000 fiom =]
Traversal [0, oooo [im =
Fetaet [ 0.o000 [iem =
— [ o.o00a [ipm

You now want to change your feed rate and spindle speed to
the maximum values that your HSM process can address; in

this example you will set the feed rate to 750 inches per

minute and the spindle RPM to 85000.

1 Change the Spindle Speed to 85000 and all Feed Rate values

to 750.

©EDS
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High Speed Machining

Surface Speed [zfm)] I 0.0000
Feed per Tooth [inch] I 0.0000

Spindle Speed [rpm) IBEEIEIEI .ao
Spindle Mode I =TS .-I

Rapid |75|:| 000 |ipm 7|
fpproach — f750, 000 [ipm ]
c :
) .nEIﬂEIE [7s0.000 [ipm
; ; First Cut I".-‘EIII.EIEIEI Iipm
7/ Step Over [750.000 [ ipn

= [7s0.000 [ipm

Traverzal I".-‘EIII.EIEIEI IiFIITI

Led Led Led Lo Lo Lo

HEtraCt I’?ED.DDD Ilpm -
0. coo) | ENE
prm
Set Hon-Cut Units o ™
Set Cut Units pm =
Rezet frarm T able I
] Back | Cancel |

Changing all the feed rate values to the same feed rate
insures a constant load on the cutting tool.

J Choose OK.

Step 3 Create the tool path.

1 Choose the Generate icon and generate the tool path.
Examine the various motions. Once you generate the 1st cut
level, you may want to stop the display motion and change
the Path Display speed to 10. After generating the tool path

at all cut levels, list the tool path and examine the feed rates.

1 Choose OK to accept the operation.

Advanced Mill Applicati ©EDS igraphics NX
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1 Save the part file.

You have completed this activity and will be using this part
file in the activity on mixed cut directions.

7,
/ /
7L

~ ©EDS Advanced Mill Applications 7-15
All Rights Reserved Student Manual
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Mixed Cut Directions

Cut patterns for high speed machining must allow constant volume removal and
eliminate burying the cutter into material. They must also provide a smooth
transition from level to level, eliminating constant retracting, traversing and
engaging.

Mixed cut directions are useful when large open areas are cut and you want the
cutter to cut back and forth instead of beginning each cut at the same end of
the part. This will minimize the time that is spent traversing between the
S, various cut levels and from the end of one cut to the beginning of the next.
/ 4

/ 4
7 The next activity will familiarize you with using mixed cut directions and making
direct moves when cutting between levels in a Zlevel cutting operation.

- Advanced Mill Applicati ©EDS igraphics NX
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Activity 7—2: Mixed Cut Directions

In this activity, you will use the part file from the previous activity and explore

the use of the Mixed Cut Direction option.

Step 1 Edit the existing operation and modify parameters so that
the tool is in constant contact with the part.

1 Continue with the part file *** _hsm_1.prt.

1 Double click on the operation, zlevel_profile.

Operation Mavigator - Program Order

Marne

Tu:u:uln:hangE

M F‘RDGF{AM

'D (i8] PROGRAM

----- % POCKET_STAMDARD ﬁ

The ZLEVEL PROFILE dialog is displayed.

1 Replay the tool path.

Notice that the tool retracts and engages for each cut level.

©EDS
All Rights Reserved
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_High Speed Machining

You will now change the cut parameters to allow the cutter to
move directly from one cut level to the next without engaging,
traversing and retracting.

1 Refresh the graphics display.
1 Choose Cutting.

1 Set the Cut Direction option to Mixed and the Level to Level
option to Direct on Part.

:////,

y Cut Parameters

/ /

7 Cut Order Depth First |
iZut Directio I Mixed -

Lewvel bo Levl pivect on part -

Trimn by ISiIhDuette j

-

Rer “dar ™ g

1 Choose OK to accept the Cut Parameters.

Step 2 Create the tool path.

1 Choose the Generate icon and generate the tool path.

Notice how the cutting tool engages the part, feeds down the
wall of the part to get to the next level, and alternates the
direction of cut from one level to the next.

- Advanced Mill Applicati ©EDS igraphics NX
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1 Refresh the graphics display.
1 Choose OK to complete the operation.

1 Save the part file.

You have completed this activity and will be using this part
file in the activity on NURBS.

7
;7
Y,
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High Speed Machining

Nurbs

Many machine tool controllers have the option of creating non uniform rational
B-splines, commonly referred to as NURBS. NURBS output will cause the tool
to drive along these spline curves (degree 3, cubic splines) instead of line/arc
segments. The result is a very smooth and accurate surface cut (particularly on
contoured surfaces) that may result in reduced output for the machine tool
controller.

Not all controllers can handle NURBS, and those that do normally use
different formats. Currently, Fanuc, Seimens, Heidenhain, or Fidia controllers
are support for Nurbs input.

NURBS are available only for fixed axis machining methods of Fixed Axis
Surface Contouring, Planar Milling, and Cavity Milling.

7-20
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Activity 7—3: NURBS

In this activity, you will use the part file from the previous activity and explore
the use of the NURBS option.

Step 1 Edit the existing operation and modify parameters
suitable for the output of NURBS data.

1 Continue with the part file ***_hsm_1.prt. ;/ /7//2
/
1 Double click on the operation, pocket_standard. L

Operation Mavigator - Program Order

Mame I Tu:u:uln:hange_
MC_PROGRAM

The ROUGH_FOLLOW dialog is displayed.

©EDS
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High Speed Machining

" Method : MILL_ROUGH
= Geometry : wWORKPIECE
" Tool: UGTIO201_079

Edit I Hexelectl Drizplay I

Geometmy

ASddiional Fagzes
Part Stock.

Final Floor Stock

Al

Control Points

0.0300

0.0100

J Select Machine.

The Machine Control dialog is displayed.

7-22
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% — Engage/Retract
% R ‘u' & % Method | Aukornatic |
Edit I Reselect I Dizplay I Cutting | Ut Depths |
[T Save 2D In-Frocessworkpiece .
Carner | Avoidance |
Cut Method
m j Feed Rates | Machine |
Stepaver ITu:u:uIDiameter 'I Tool Path
o I
Percent o) E

% .y

[

(0] 4 “ Apply “ Cancel ]

©EDS

All Rights Reserved

Unigraphics NX
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Machine Control
Toal Axiz

b otion Output
I Circular - Perp to Ta j

[T | Startup Eammatds

Retrieve | E dit |
[T | End-af-Fath Cammatds
Retrieve | E dit |
7
Cutter Compensation | /////;
/ /
/
] 4 Back | Eann::ell ///A

1 Choose Nurbs from the Motion Output pull down menu.

Machine Control

T ool Axis

b ation Oytouk

< —

S ——
[0 Startup Bammatds

Retnewve | Edit I
[0 End-af-Path Eammands
Retrigve | Edit I

Cutter Compenzation |

QK Back | Ear‘u:ell
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The Nurbs Motion dialog is displayed.

MNurbs Motion |

[~ Jain Segments

dngleloleranze Im

Fitting Contral

Talerance 0.0010

amoag
5

v Tighter - Loozer
;7
////A )4 Back | Cancel |

Join Segments determines whether or not the separate curve
segments join together into one curve to form a single Nurbs
for each cut.

The finished part should not deviate from the design
geometry more than the specified Intol/Outtol if the defined
Fitting Control Tolerance is within the Intol/Outtol band. If a
smoother path is desired, specify a tighter Fitting Control
Tolerance. When this option is used, the tool displays only at
the beginning and end of each cutting pass regardless of the
specified Display Frequency.

In addition to determining the degree of smoothness applied
to angles (as described above), Fitting Control Tolerance also
determines how accurately the tool path follows the NURBS.
A tighter tolerance (defined by a smaller value) causes the
tool path to follow the NURBS more accurately.

The Fitting Control Tolerance may be specified by either
keying in a value or by moving the slider bar.

Fitting Control Tolerance and Join Segments can be used
together to achieve the desired “polished” finished surface
by not only smoothing the surface, but also avoiding sharp
turns and irregular movements. By using a tight Fitting
Control Tolerance and an Angle Tolerance of less than five
degrees, you can fit to a smooth single NURBS tool path.

Advanced Mill Applicati ©EDS igraphics NX
724 Advanced M Applieations Al Rights Reserved Unigraphics
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Angle Tolerance is available when Join Segments is toggled
ON. This option allows you to determine which angles
formed between the joined curves forming the NURBS will
be smoothed. Angles smaller than or equal to the specified
Angle Tolerance will be smoothed. Angles greater than the
specified Angle Tolerance will not be smoothed. To obtain
reliable results, you should use an Angle Tolerance of 5 or
less degrees.

Angles Smaller than the Specified Angle Tolerance are
Smoothed.

Larger Fitting Control Tolerance Creates a Smoother Blend.

1 Choose Join Segments (checked) from the Nurbs Motion
dialog.

You will accept the other options as defaults.

J Choose OK, twice.

Step 2 Create the tool path.
1 Choose the Generate icon and generate the tool path.

1
s

Notice the tool path listing for NURBS, it will be similar to
the following:

GOTO/-1.9522,0.3426,—0.3950
GOTO/-1.9522,0.6165,—0.3950
GOTO/-1.9589,0.6739,—0.3950
NURBS/

KNOT/1.0000000
CNTRL/-1.9721,0.7307,—0.3950
CNTRL/-2.0055,0.7816,—0.3950
CNTRL/-2.0522,0.8165,—0.3950
PAINT/COLOR,37

RAPID

1 List the tool path output by selecting the Listing icon.

1 Close the part file.

You have completed this activity and the lesson.

©EDS Advanced Mill Applications 725
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High Speed Machining

SUMMARY High Speed Machining technology has shown
dramatic increases in productivity and

/Y improved part quality. The characteristics of
y / HSM such as high spindle speeds, fast feed
7/ rates, light cuts, smooth tool movement and

constant volume removal are obtainable
through various parameter settings.

In this lesson you:

e Explored various parameters within
operations that lend themselves to High
Speed Machining concepts

e Generated operations, using parameters that
were conducive to HSM

e Explored parameters and techniques for
generating NURBS output

DS
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NC Assistant

Lesson 8

PURPOSE This lesson will familiarize you with the functionality

of the NC Assistant. The NC Assistant is a very useful
tool used to analyze corner and fillet radii, draft
angles and cutting depths. Analyzing these features
will aid you in the determination of the tool
configuration needed to cut the part.

OBJECTIVES Upon completion of this lesson, you will be able to:

e Use the NC Assistant 7?//,
/ /

. . . / /

e Determine cutter geometry based on information 77

feedback from the NC Assistant

This lesson contains the following activities:

Activity Page
8—1 Usingthe NC Assistant .. .................. 8§—4

©EDS Advanced Mill Applications 8§—1
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Overview of the NC Assistant

The NC Assistant is an analysis tool that assists you in the selection of the
proper tool needed for machining various geometric configurations. The
Assistant provides you with information on planar levels (depths), corner radii,
fillet radii, and draft angles. The information provided is color coded for easy
detection on the model (model must be shaded) along with an information
listing giving pertinent data concerning the geometry being analyzed. This
information is useful in deciding the cutting tool parameters which are
necessary to machine the selected part geometry.

The NC Assistant is activated once you are in the Manufacturing Application
from the Main Menu bar by choosing Analysis—NC Assistant.

NC Assistant

Analyziz Type I Levels ...I
Eeference Yectar |
Reference Plane |
/// Tolerances
/8 , Digtance 0.o0i00
///// Angle I 0.0100
Lirnits
Finirnurn Lewvel I—lEIEI.IIIEIEI
b axirumn Lesvel |1EIEI.EIIIIEIEI
Results
Dizplay | Irforrmation |
[T SaweFace Colors
] 4 Apply | Cancel |
You select the geometry to be analyzed and then set the various parameters.
Currently four Analysis Types are available: Levels, Corner Radii, Fillet Radii,
and Draft Angles.
When analyzing Levels, information is provided on the distance of planar levels
from a reference plane. If a reference plane is not specified, the MCS is used as
a basis. This information can be used as an aid in determining the length of the
tool(s) that is needed.
8§-=-2 Advanced Mill Applications ©EDS Unigraphics NX
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Analysis of Corner Radius provides information on the minimum corner radii
of the faces selected. This information will aid you in determining the proper
tool diameter.

Analysis of Fillet Radius will show the minimum fillet radius of the selected
faces with reference to a vector. This information will help you to determine the
tool nose radius, required if any.

Analysis of Draft Angle will determine the slopes of the faces selected with
reference to a specified vector. This information will help you to determine the
taper of the tool (also can be a quick aid in determining various areas of draft
on a casting or injection mold).

When analyzing the various types, limits can be set. For example, if you wanted
to check for all corner radii that were greater than .500 inches and less than
.750 inches, values can be set for the minimum of .500 and maximum of .750.

2
/

/ ’
v
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Activity 8—1: Using the NC Assistant

In this activity, you will become familiar with the various features of the NC
Assistant. You will use the NC Assistant to determine the length, cutting
diameter and corner radius of the tool(s) necessary to finish all pockets of the
part. Since you will only be analyzing this part, there is no need to rename or
save 1t.

Step 1 Open the part file and enter the Manufacturing
Application.

1 Open the part ama_nc_assistant.prt.

v 175

/ ’
v

1 Enter the Manufacturing Application.

Step 2 Activate the NC Assistant.

You will need to determine the tool configuration(s)
necessary to finish machine all pockets in this part. Visually,
it is difficult to detect draft, if any on the pocket walls. It
would be cumbersome to verify all corner radii and floor
depths. To make your job easier, you will use the NC
Assistant, to analyze the geometry configuration. You will
now activate the NC Assistant.

1 From the Main Menu Bar select, Analysis — NC Assistant.

- Advanced Mill Applicati ©EDS igraphics NX
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.ﬁ.nalysif! Preferences  Application  Wir
I+—

e
RN &ngleu@
arc Length. ..
Minimurn Radius. ..
Geomektric Properties. ..
@ Dreviatian. ..
E Edge Deviation, ..
E Deviation Gauge. ..

Mass using Solids. ..
Mass using Curves and Sheets, .,

Assembly \Weight Management. ..

Units |b - in L4

Show Hidden Analysis Objects

@%

The NC Assistant Dialog is displayed.

/7
NC Assistant // ;

: / /
Analysiz Type Levels - s/

Beference Y estar

]

Reference Flane

Tolerances
Distance
Angle I 0.0100
Lirnits
Finirnurn Lesel I—lEIEI.IIIEIEI
b aimurn Lewvel |1EIEI.EIIIIEIEI
Results

Dizplay | Irforrmation |

[T SaweFace Colors

] 4 Apply | Ear‘u:ell
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Step 3 Use the NC Assistant to determine cutter length.

The first item for consideration is to determine the length of
the cutter that will be needed. For this determination you
will use the NC Assistant to determine the various Levels. If
you now look at the cue line, you will see that you are being
asked to set parameters or select faces. You will accept the
defaults for all parameters and select the entire part for
faces.

1 Use MBI and drag a rectangle around the entire part.

1 Choose Apply.

An Information Window is displayed containing the results
of the Level analysis.

A nformation

Eile  Edit
o e e e e e e e e e ;I
NC Assistant - Analvysis BEesults
Information Units Inches
Analysis Type Levels
Distance Tolerance = 0.01000000000
Angle Tolerance = 0.01000000000
Miniwum Value = -100. 00000000000
Maximun Value = 100, 00000000000
Color Nutber of faces Distance
Color Zet No. 1
1 (ELUE)
= 0. 30000000000
2 [(GREEMN) 1
= -0. 62500000000
3 O (CYLMN) 1
= -0.30000000000
4 (RED) 1
= O.oooooooooon
'.\'i\".\".\".\'?.‘?.‘?.".\".\".\".\".\".\".\".\".\'?.'?.'?.".\".\".\".\".\".\".\".\'?.'?.‘?.".\".\".t".\".\'tttttttwtwtttttttttwtttt "I
4 * _.é
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Notice the color set number, the color associated with the
color set number, number of faces and distance. Compare
the colors with those now displayed in the graphics window.
By examining the distance values, the deepest level or floor is
located .800 below the top of the part (blue). Therefore the
length of the tool is .800 plus whatever clearance value that
you would want to use.

Step 4 Use the NC Assistant to determine cutter diameter.

The second item for consideration is to determine the
diameter of the cutter that will be needed. For this
determination you will use the NC Assistant to determine
the various corner radii of the part.

1 Choose Corner Radii from the Analysis Type pull down
menu.

NC Assistant
Analyziz Type Levels ,I 7////
/

Levels

Reference / 4
: - S
Peference | Fillet R adi
Drraft &ngles
Tolerances
Diztance I 0.0100
Angle I 0.0100
Lirnits
Mininurn Level I—lEIEI.EIEIEI
I aximum Lewvel IlIZIIII.EIEIEIEI
Rezults
Dizplay | Infarmation |

[T Save Face Colors

Q. Apply | Cancel |
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The dialog for Corner Radii analysis is displayed.

NC Assistant

Analysiz Tupe

Corner B adii|ji

Beference Yectar

Reference Flane

Tolerances
R adiuz Im
Angle I 0.0100
Lirnits
Mirirurn B adius I—lEII:I.IIIIIIIII
b axirmumn B adiuz IlDIII.EIEII:IEI
Results

Drizplay | Information |

[T Save Face Colars

] Apply | I:ann::ell

Notice the limits for Minimum and Maximum Radius. If you
now look at the cue line, you will see that you are being
asked to set parameters or select faces. You will change the
Radius and Angle tolerances and select the entire part for
faces.

Change the Radius value to .0001.
Change the Angle value to 10.0.
Use MBI and drag a rectangle around the entire part.

Choose Apply.

An Information Window is displayed containing the results
of the Corner Radii analysis.
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[ information

File  Edit

t##ﬁ#ﬁ##ﬁ#1:##1:#wﬁﬂ'ffﬂ'ffﬁ#1:*#1:#1:*#1:#1:1:##ﬁ#t##ﬁ####t##ﬁ##ﬁ#ﬁ##ﬁ#ﬂ
NC Assistant - Analysis Results

Information Units Inches

Analysizs Tvpe Corner Radii

Distance Tolerance = O.00010000000

Angle Tolerance = 10.00000000000

Minirmuwnm Valus = =100, 0ooaogoooog

Maximuwunm Values = 100, a0000aoo0an

Color Nurkber of faces Radius

Color Set No. 1

1 [(ELUE)
= 0.23000206915

Z [ZREEN) 4 ////
= 0.27206335441 ’/8 ;

3 [CTAM) 3 ; /
= 0.27375340094 2444

4 [RED) 31
= 0. 30000000000 —

o e e el e ol e e e el e e - e e e el e el e -

1| | _I" o

Notice the color set number, the color associated with the
color set number, number of faces and radius. Compare the
colors with those now displayed in the graphics window. By
examining the corner radii values, the largest is .300 (red),
the smallest .230, the closest standard size end mill required
would be .4375 inches.
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Step 5 Use the NC Assistant to determine cutter corner radius.

The third item for consideration is to determine the corner

radius of the cutter that will be needed. For this

determination you will use the NC Assistant to determine
the various fillet radii of the part.

1 Choose Fillet Radii from the Analysis Type pull down menu.

Analysiz Tope

NC Assistant I

Comer Badi 'I

Eeference

Levels

8§-10
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Corner Badi
Feference

Tolerances
R adius I 0.0001
Angle I 10.0000
Lirnits
Finirnurm B adius I—lEIEI.IIIEIEI
b amirmumn B adiuz M
Results

Dizplay I Information I
[ Save Face Colors

] Apply | Cancel |
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The dialog for Fillet Radii analysis is displayed.

NC Assistant
Analysis Type Filet Radi B2

Reference Wector |

Keference Blane

Tolerances
R adiuz I 0.0001
Ergle I 10.0000
Lirnit
kinirnum B adius Im
b axiriim Fadius M
Fesults

Dlisplay | Information I

[T Save Face Colors

] 4 Apply Cancel
— 4
: : / 4
If you now look at the cue line, you will see that you are 0

being asked to set parameters or select faces. You will accept
all defaults and select the entire part for faces.

1 Use MBI and drag a rectangle around the entire part.

1 Choose Apply.

©EDS Advanced Mill Applications 8—11
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An Information Window is displayed containing the results
of the Fillet Radii analysis.

[ information
File Edit
el e el i el el e e i i el el e e el e el e el e ﬂ
IC Assistant - Analysi=s Results
Information Units Inches
Analysis Twvpe Fillet Radii
Distance Tolerance = O.00010000000
Angle Tolerance = 10. 00000000000
Minimum Values = —100. 00000000000
Maximum Values = 100. 00000000000
Color HNukber of faces Radius
Color Set HNo. 1
/77772 |
/
; ; o e e e e e el e e e e e el el e e el e e e e e e e e e e e e i e e
S
1| | M

Notice that there were no Fillet Radii displayed.
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NC Assistant

Step 6 Use the NC Assistant to determine draft angle on walls.

The fourth item for consideration is to determine any draft
angles on the part that are machinable through the use of an
angle cutter. For this determination you will use the NC
Assistant to determine the draft angles.

1 Choose Draft Angles from the Analysis Type pull down
menu.

NC Assistant
Analyziz Type Fillet Fiadi vI

Lewels

Reterence Y oo Fradi

S eferer e | Fillet Badi
Tolerances
Radius Im
Sngle Im
Lirriitz 7////
Mimirnur R adius Im y 8 /
M axirnumn Fadius M (g
Fesult:

Dizplay | Infarmation |

[ Save Face Calars

(] Apply | Eancell
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NC Assistant

The dialog for Draft Angles analysis type is displayed.

NC Assistant

Analysis Type Draft Angles

Feference Yector

Heferenee Flate

Tolerances
Distatice I O.0001
Angle I 10.0000
Lirnits
Firirmum Angle I—lDIII.EIIIIIII
b a=iruarn Angle IlEIEI.EIEIIIIIII
Results

Dizplay | Information |

[~ Save Face Colors

7/
//8 ; Ok Apply | Cancel |

/ ’
v

If you now look at the cue line, you will see that you are
being asked to set parameters or select faces. You will
change the Angle tolerance to 1.0 degree, accept all other
defaults and select the entire part for faces.

1 Under Tolerances, change Angle to 1.0
1 Use MBI and drag a rectangle around the entire part.

1 Choose Apply.
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NC Assistant

An Information Window is displayed containing the results
of the Draft Angles analysis.

[ nformation

Fil=  Edit

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnd

HZ ALzsistant - Analysis Fesults

Information Units Inches

bnalysis Type Draft Angles

Distance Tolerance = O.00010000000

Angle Tolerance = 1.00000000000

Minimam Value = —100. 00000000000

Maximum Value = 100, 00000000000

Color MNurber of faces Angle

Calor 3et HNo. 1

1 (BLUE) 1
= 90, 00000000000 ////

2 [(GREEN) q ’/8 ;
= 2 .a0oooooooon / /

3 (CTLH) 7 S
= S.o0oooooooon

4 [(RELY 1z
= SO0, 00000000000

**1‘1‘1‘1‘****1;****#*##ttt************ﬂ'*******####ttt**********ﬂ'_

1 | Pl

Notice the color set number, the color associated with the
color set number, number of faces and angle. Compare the
colors with those now displayed in the graphics window. The
green faces represent 2 degrees draft, the cyan 5 degrees. All
other walls have no draft. Two different angle cutters would
be necessary or a ball tool could be used to profile the draft
angle onto the wall.

1 Cancel the NC Assistant dialog and dismiss the Information
window.

1 Close the part.

You are finished with this activity and also with the lesson.
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NC Assistant

SUMMARY The NC Assistant is an efficient tool to use for

analyzing part geometry for various corner
radii, fillet radii, floor depths and draft angles.
This information is beneficial in the
determination of cutter parameters used for
cutting your part.

In this lesson you:

e Became familiar with the functionality of NC

Analysis
e Performed various analysis functions which
v were used to determine cutter length,
y 8 / diameter, corner radius and draft angle
424

DS
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Templates

Templates

Lesson 9

PURPOSE

OBJECTIVES

Templates contain predefined parameters that enable
you to quickly and easily define new operations and
group objects tailored to your specific needs.
Templates eliminate the tedious task of redefining
parameters from a set of standard defaults each time
you define a new operation or group object.

Upon completion of this lesson, you will be able to:

e Create and use templates

e Use a sequence of operations template to create
numerous operations automatically for similar
parts

This lesson contains the following activities:

Activity Page

9—1 Creatinga Template ...................... 9-12
9—2 UsingaTemplate ................covn... 9-18
9—3 Using the Die_Sequence Template ........... 9-26
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Templates

Templates Overview

Templates are operations and group objects within part files that contain
predefined parameters that allow you to define new operations and groups
quickly and easily for specific tasks. They eliminate the laborious procedure of
redefining parameters from a standard set of system defaults each time a new
operation or group is defined.

Type I mill_conbour *I

— Subtype
SO E LY
@ '@’E ‘@ f \qﬂﬂ Templates are represented
[:!jﬁ &‘5\ @ﬂ @)ﬂ &&) m by Subtype icons

7

Pragram Create Program |
TP T LI Create Method |
Usze Toal LS Create Tool |

N Create Geometry

Ilze Method
Parert Su Tupe Imill_u:u:untc:ur vI
e Parent [ I-E Sublype
M ame
R R
0K, ame
[k

Name Farent Group IGEDMETHY vI
k.
M arne: Im

0K

| QE. I Apply | Ear‘u:ell

Templates are represented as subtype icons which are available in the various
Create dialogs (also referred to as object dialogs). They define operation
parameters including numerical values such as part Intol/Outol, feed rates, etc.
and can display customized object editing dialogs.

In addition, templates determine the operations and groups that initially appear
in the Operation Navigation Tool when you first enter the Manufacturing
Application.

9-2
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Template Part Files

A template part file contains a collection of predefined operations and groups
(referred to as templates) from which you may select. Template part files
appear in the CAM Setup portion of the Machining Environment dialog and
are listed as Type options in the operation and group creation dialogs.

Machining En¥ironment

: : : In this example, mill_contour is a
CAM Session Configuration: o

Template Part File containing
predefined operations and groups
represented by the Subtype icons

mill_mulki-axis
mill_planar

mill _planar_hsm -

shops_diernald Type I rnill_contour "I
shops_machinery  Gubtupe
wire_edm - P

Browse % "E. 'E. "E.E "!.D ‘HD

DUFESFL

mi!IJ:uIanar f\!jﬁ &B\. \\E}ﬂ &;\)ﬂ @ m
ﬁglle_makjng ?‘

die_sequences

ZaM Setup:

mold_sequences Program INE PHDGH,&,Mj
Use Geometry [MILL_ORIENT =]

Browse | Use Tacl [EM-1.00.08 <

Initialize l Iz etk |p-—*' —r =l

7
79 /

7
/e

©EDS Advanced Mill Applications 93
All Rights Reserved Student Manual



Templates

Template Sets

A Template Set is a collection of template part files. Template Sets are specified
from within the Configuration files. Basic Template Sets are provided and
maintained in every software release. Template Sets may also be created,
customized and maintained by users. Template Sets created by users may use
any valid naming convention and may be located in any directory. They must
have a .opt file extension. Supplied Template Sets reside in the
\mach\resource\template set directory.

These are files with “.dat” extensions that
contain the location of template files for:
operations, documentation, posts, user
defined events and library locations.
These files are located in the
\mach\resource\configuration directory.

Machining En¥ironmen Example: mill_contour.dat.

CAM Session Configuration: / ? TEMPLATE OPERATION,${UGIL_CAM TEMPLATE

TEMPLATE DOCUMEHTATION,5{UGLI_CAM SHOP )
TEMPLATE POST,5{UGII_CAM POST DIR}templ
USER_DEFINED EVENTS,${UGILI_CAM USER DEF
TEMPLATE CLSF,${UGIT_CAM TOOL PATH DIR}

mill_mulki-axis
mill_planar

mil_planar_hsm LISTING FORMAT ,${UGII CAM TOOL_PATH DIR
shops_diemaold LIBRARY TOOL,5{UGII CAM LIERARY TOOL AS
shops_machinery LIBRARY MACHINE,S${UGII_ CAM LIBRARY MACH
wire_edm hd LIBRARY FEEDS SPEEDS,5{UGII_CAM LIBRARY
LIBRARY PART MATERIAL,S5{UGII CAM LIBRAR

s LIBRARY TOOL MATERIAL,${UGII CAM LIBRAR

LIBRARY CUT METHOD,${UGII CAM LIBRARY F
WIZARD ,${UGII CAM WIZARD DIR}wizard mil

ZaM Setup:

mill_planar This is the contents of a template set. It is a
drill list of part files that contain parameters
hole_making used to generate the option. The template
die_sequences set is a file with a “.opt” extension. These

mold_sequences files are located in the

\mach\resource\template_set directory.
Example: mill_contour.opt

Browse | S{UGII CAM TEMPLATE PART EHGLISH

]
| ${UGII_ CAM TEMPLATE PART EHGLISH ]
${UGII_ CAM TEMPLATE PART EHGLISH ]

]

]

Initialize

S{UGII CAM TEMPLATE PART EHGLISH .
S{UGII CAM TEMPLATE PART EHGLISH .
#Hit

S{UGII CAM TEMPLATE PART METRIC_D.
${UGII_CAM TEMPLATE PART METRIC D
S{UGII_ CAM TEMPLATE PART METRIC D
S{UGII_ CAM TEMPLATE PART METRIC D
S{UGII_ CAM TEMPLATE PART METRIC D
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You can specify the Template Set by selecting Preferences—Manufacturing and
then selecting the Configuration tab. You can browse and or specify the
directory and name of where the template set is located. When you specify a
template set, the available Type options in the object dialogs change to reflect
the new template set files. You may also select template files with the browse
option in the Type option list.

Manufacturing Preferences

Yizualize | Operation Mavigatar |
Gerneral | Geometny
Operation Configuration

Configuration File

Browse Rezet

[+ Fun Process dssistant

Template Set

IE W TIGS180 machh resou

Browze I Rezet |

ak. Apply | Eancell

When creating a new operation, you specify the template part by choosing a
Type and then the template by choosing an operation type (subtype icon) in the
Create Operation dialog. The template parameters are then copied into the
new operation.

When creating a new Group, you specify the template part by choosing a Type
and then specify the Group Template by choosing the appropriate subtype icon 7222/
in the Create Program, Create Tool, Create Geometry or Create Method Group /7 9

dialog. ///////

Creating and Using Template Sets

Template Sets make template part files available for selection from within
dialogs. This prevents you from having to browse for individual part files. A
Template Set is an text file (.opt extension) which list the part files which
contain the templates that are to be utilized. The default Template Set is
determined by the Configuration file. There is a limit of 30 part files in a
Template Set.

©EDS Advanced Mill Applications 9_5
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Templates

When creating operations or groups in part files that are members of a
Template Set you may also want to customize the operation dialogs so that only
specific options are displayed creating operations using the template (be sure
that MB3—Object—Template Setting—Template has been toggled to ON).

Once the template files have been created and saved, they are then grouped
together into a Template Set. A Template Set is simply an ASCII text file that
contains the directory path and file name of each template file in the set. This
file will always have a .opt extension associated with it.

The following flowchart, for the mill_planar default Template Set, shows the
relationship between various files used in Template Sets and their dialogs.

22
' 9
4
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Templates

Template Set / Dialog Relationships (mill_planar)

Machining Environment

\

CAM Session Configuration
mill_planar.dat
(\mach\resource\configuration)

Y

CAM Setup
mill_planar.opt
(\mach\resource\template_set)

Machining Emdironment

CAk Sezzion Configuration:

cam_general

7 roill
mill_conkour
mmiill_rilti-amis

mill_planar_hsm
shopz_diermold

Browse

Setup:

orill

mill_planar.prt

${UGIl_CAM_TEMPLATE_PART_ENGLI

Y

drill.prt

{UGII_CAM_TEMPLATE_PART_ENGLISH_DIR}

face_milling
planar_mill
planar_profile
rough_follow
rough_zigzag

rough_zig
cleanup_corners
finish_walls
finish_floor
thread_milling
mill_contour

mill_user

subtype (operation type)

Y

Create Operat
Type

I mill_planar *I

e =
E IE?,

Subtype

@ & [
=
s

Program

INE_F'FEEIGH.-’-‘-.M *I
IMES_MILL *I
INEINE 'I

|Jze Geometmy

|Jze Tool

lze Method IMETHDD

FIXED CONTOU

I ame

] I Apply | Eancell

subtype (operation type)

spot_facing
spot_drilling
drilling
peck_drilling
breakchip_drilling
boring

reaming

counterboring
countersinking
tapping
thread_milling
mill_control

mill_user

7
79 /

7
/e
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Templates

Once a template set has been created, you may select which template set to use
when creating new operations by selecting Preferences— Manufacturing, select
the Configuration tab, and then selecting the Browse button under Template
Set. You can then browse to the location of your template set.

Manufacturing Preferences

Yizualize | Operation Mavigatar |
Gerneral | Geometny |
Operation Configuration

Configuration File

Browse Rezet

[+ Fun Process dssistant

Template Set

dE W TIGS180 machh resou
p

Browze I Rezet |

ak. Apply | Eancell

The Template Set that has been selected determines the Type and Subtype
options which appear in the Create Operation and Group dialogs.

72
79 7

7
e
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Templates

Type option corresponds to the
Template file name.

The Subtype option corresponds
to the Operation within the
Template file.

The selected Type determines the
Subtype options (icons) that are
available.

The Name field indicates the name
of the Operation or Group created. (

< Type § Imill_n:n:untn:uur *I

J

E~1 g2 = gH -
4= P AbyS
GG ENREIN
a

Program

[NC_PROGREM <]
[MILL_ORIENT 7]

Ilze Geometry

Use Tool [EM100.05 <
Ilze Method IMETHDD vI
M arne ) FIXED CONTOU

k. Apply | Eancell

The creation of tools within an operation will occur only if the template has
Load with Parent set to ON. If the template loads a tool with the same name
but different parameters as a tool in the current part file, a new tool with
different name is created with the new operation.

You can reset the current Template Set back to the default operation Template
Set by using the Reset button in the Manufacturing Preferences Configuration
tab dialog. The default Template Set is determined by the Configuration file.

Manufacturing Preferences

Browsze I

“izualize I Operation Mawvigator I
General | Geametnys |
Operatian Configuration

Configuration File

Feszet I

I+~ R

un Process Assiztant

Template Set

IE UGS 130 mach) resou
Browse I(, Reszet I
Pal
N
(N ] I Apply | Cancel |
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Templates

Creating a Template

As discussed earlier, a template is a predefined operation or group within a
part file. Template files can be new or can be copied, customized and/or
renamed from existing template files.

Template files can contain many operations and groups. You can specify which
operations and groups are used as templates by choosing the Template Setting
option in the Operation Navigator.

x|_Name oeg. peelPah Template setting
Cuit
Copy .
= Paste I Trarsform.. [~ Load with parent
...... & %Fﬁ-‘«EE MiLL Caste Inside Infarrmation
- ﬁl I% SF'EIT__DFH Delete Dizplay L k. Back | Cancel |
g I@ Egll_lLrlilTNEGHI Generate Customize. ..
" Replay T emplate 5 etting. .
It Switch LayerdL ayout
Object . Inheritance List. ..
Update List...
Toolpath 3
. Start Poszt. .
werEEse b End Fast...
Feedrates. .

Highlight the desired operations and/or groups in the Operation Navigator and
with MB3 choose OBJECT—Template Setting. This will display the template
setting dialog which contains the Template and Load with Parent toggle
settings.
277 &
79 7
7.,/ If the template option is toggled ON (checked) the highlighted operations or
I : : : .
group will be available as a Template whenever the particular part is used as a
Template Part file. All operations and groups for which the template option is
toggled ON (checked) will appear as subtype icons in the appropriate Create
dialogs.

Ad d Mill Applicati ©OEDS Unigraphics NX
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Templates

Template setting

[ Load with parent

(1] 4 Back. | Eanu:ell

The Load with Parent option allows the determination of which operations and
groups that will appear in the Operation Navigator when Setup is initially
selected from the Machining Environment dialog. It allows the specification of
certain operations and/or groups in addition to the current Parent Group being
created. For example, any time that an MCS Geometry group is created, a
WORKPIECE Geometry group is also created within the MCS Geometry
group when Load with Parent is specified for the WORKPIECE.

Template setting

[¥ Load with parest

]9 Back | Ear‘u:ell

Load with Parent allows the automatic loading of operations when creating
groups. This is useful when loading a predefined sequence of operations. The
operations which are loaded may have four parents (Program, Tool, Method
and Geometry) but only are loaded when creating Geometry groups. For
example, if you specify Load with Parent in the Machine Tool view, the Parent
group, Tool will not load the operations. The Parent group, Geometry will.

The Load with Parent option also allows the determination of which operations
and groups in a template part file will appear in the Operation Navigator when
the template part file is specified as a Setup in the Machining Environment
dialog. The Setup is the initial template part file which is selected when first
entering the Manufacturing Application. When Load with Parent is specified
for a continuous sequence of operations and groups beginning at the parent
root level, all of the operations and groups are created when the part is selected
as a Setup and will appear in the Operation Navigator. An easy way to
remember the Load with Parent option function is use to the following analogy:
“Whenever you create my Parent group, I will be created also.”

©EDS Advanced Mill Applications 9-11
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Templates

Activity 9—1: Creating a Template

In this activity, you will create rough and finish pocketing operations in an
existing part file. You will use this part file as a template for machining pockets
with different geometry in the next activity. This activity establishes the
template file settings.

Step1 Opening a part file.

1 Open ama_single_pocket.prt.

S—

1 Save As *** single pocket .prt where *** represents your
initials.

1 Enter the Manufacturing Application.
This part file contains several tools and Blank geometry
which surrounds the part. The Configuration used is

7//// cam_general and the Setup is mill_planar.
/9 7

/ / 1 As shown below, select the Create Geometry icon from the
L Create toolbar.

=& o® oy
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The Create Geometry dialog is displayed.

1 Make sure the Type is set to mill_planar.

Create Geometry

Type I mill_planar 'I

" Subtpgpe———

@ =@l X
Parent Group Im

M arne WORKFIECE 1

] Apply | Eann::ell

Step 2 Create a Geometry Parent Group to contain a sequence of
Operations.

1 From the Create Geometry dialog, choose the Mill_Bnd
icon. m|

1 Choose WORKPIECE as the Parent Group.

1 Change the Name to my_pocket_geom.

Create Geomektry

Tvpe I mill_planar j

/,

74
Parent Group IWORKPIECE ,I ; 9 ;
Mame Imgr_pncket_ge /////

I (0] “ apphy “ Cancel ]

1 Choose OK twice.

Step 3 Create three template pocketing operations.

1 As shown below, select the Create Operation icon from the
Create toolbar.

~ ©EDS Advanced Mill Applications 913
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Templates

UERE@’@%\

The Create Operation dialog is displayed.

1 Choose the Rough_Follow icon.

1 Set the following:

e Program: PROGRAM

e Use Geometry: MY_POCKET_GEOM
e Use Tool: UGTI0201_025

e Use Method: MILL_ROUGH

Type I mill_planar 'I

— Subtype
%@L@FE
B L Ll
Program [PROGRAM =]
Use Geomelry| 4y POCKET_GEOM -
0/ Use Tool [uGTIOZm_025 -]
/
279 7 UseMethod — [piL pouGH -]
e Name [rouGH_FoLLOW
] Apply | Carcel |
J Choose OK.

You do not want or need to create a tool path for this
Template part file. You will create a tool path in a later part
having different geometry and will use this template
operation to generate the tool path.

- Ad d Mill Applicati ©EDS igraphics NX
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J Choose OK.

You will now create a template operation for finishing the
pocket floors.

1 Select the Create Operation icon from the Create toolbar.

UERE@’@%\

The Create Operation dialog is displayed.

1 Change the Tool to UGTI0201_012.

1 Change the Method to MILL_FINISH.

J Choose OK.

Again, you do not want or need to create a tool path in this,
or any, template part file.

J Choose OK.

Next, you will create an operation for finishing the pocket
walls.

0 Select the Create Operation icon from the Create toolbar. 76///
/9 7

UERE@’@%\

The Create Operation dialog is displayed.

7
/e

1 Choose the Finish_Walls icon.

1 Change the Tool to UGTI0201_011.

~ ©EDS Advanced Mill Applications 915
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1 Choose OK twice.

You have created a simple sequence to machine pockets. The
sequence can be automatically created in a later part file if
the Load with Parent and Template setting, for that
particular operation, is active. You will do this next.

Step 4 Making the sequence available in other part files.

You will want the operations that you have just created to be
used in another part. These operations will be created only if
the option, Load with Parent, is toggled ON.

1 Highlight the three operations ROUGH_FOLLOW,
FINISH_FLOOR, and FINISH_WALLS.

Operation Mavigator - Program Order
Mamne I Toolchange I Path

M _PROGRAM

1| |

1 Use MB3 - Object — Template Setting to set Template, Off;
and Load with Parent, On.

///g//; Template setting
// /
S ¥ Load with parent

Ok Back | Eancell

J Choose OK.

The Load with Parent setting assures that the three
operations will be created in a subsequent part file if the
Geometry Parent Group (MY_POCKET_GEOM) is
created. Next you will make the Parent Group,
MY_POCKET_GEOM, Load with Parent.

- Advanced Mill Applicati ©EDS igraphics NX
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1 Change the display of the Operation Navigator to the
Geometry View.

1 Choose the MY_POCKET_GEOM Parent Group and toggle
the Template and Load with Parent, ON (check mark the
boxes).

Template setting

[+ Load with parent

(1] 4 Back. | Eanu:ell

J Choose OK.
The template setting will create an icon in the Create
Geometry dialog in part files using this particular template
file. The Load with Parent setting will automatically create
the Parent Group.

1 Save and Close the part file.

Be sure to save and close the part file since it will be used as
a template in the next activity.

22
9
Y
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Activity 9—2: Using a Template

In this activity, you will use the part file that you just created as a pocketing
template file to machine new pocket geometry. Since you specified most options
in the template file, including the operations, you will not need to respecify
them in the new part file.

Step1 Open a new part file.

1 Open ama_multi_pocket.prt.

)
(G,
i

Save As *** multi_pocket.prt where *** represents your
initials.

L

Choose Application — Manufacturing.
The CAM Session Configuration should be cam_general.

The CAM Setup should be mill planar.
74 v -
/ /

7
e

Choose Initialize.

U o U o o

In the Program Order View of the Operation Navigator, note
that no operations are listed.

NC_PROGRAM
- EINONE
/B FROERER

1 Change to the Tool View of the Operation Navigator and
note that no tools are present.

Ad d Mill Applicati ©EDS Unigraphics NX
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GENEHIE_M.-‘E-.EHINE Genenc Machine
L JEE] MOME mill_planar

1 Change to the Geometry View of the Operation Navigator
and note that the MCS_MILL and Workpiece Parent Groups
were created by the selection of mill planar as the Setup.

GEOMETRY

-2 4% MCS_MILL
Since you chose mill_planar as the Setup file, it is the current

template being used for this part.

Step 2 Change template files.

Another method of choosing a template is to change the
Type in the create dialogs. When using this method you are
limited to the options that are available in the template file.

1 Select the Create Geometry icon from the Create toolbar.

=& 0® gy =

The Create Geometry dialog is displayed.

1 In the Create Geometry dialog next to the Type label, change
mill planar to Browse and choose ***_single_pocket.prt. 7////
/9 7

7
/e

Create Geometry

Type mill_planar *I

mill_planar
mill_c:orkaur
rnill_rwilti-gxiz
il

lathe
wire_edm

Parent Group

Mame

] Apply | Cancel |
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Notice that the only available Subtype is
MY_POCKET_GEOM. This is a direct result of the options
chosen when the original template was created.

Create Geometry
Tyvpe I*** _single_p-:n:ketj
|:Subtyp3J
Parent Graup IWDHKF’IEEEj
Mame
(] Apply | Cancel |

Step 3 Specifying Part, Blank, and Floor geometry.

You will create a Parent Group named
MY_POCKET_GEOM and specity the Part, Blank, and
Floor geometry.

1 Choose the MY_POCKET_GEOM icon. |m

1 Choose WORKPIECE as the Parent Group.

J Choose OK.
The MY_POCKET_GEOM dialog is displayed.
7/
79 7
/ /
v
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My _POCKET_GEOM
Geometry

e EEE
ot [Fan] Select || Displey |

Fart Offzet Im

LayoutdLayer

[+ Sawve Layer Settings

Lapaout Mame

[rv_PocKET GEOM Liv1

Save LayoutsLayer |

O, Back | Ear‘u:ell

1 In the MY_POCKET_GEOM dialog, choose the Part icon
and then Select.

] Choose the Material side as Outside.

1 Using the Face Boundary method, select the top face of

the part.

Uy

[

= 7%
— )
J Choose OK.

1 Choose the Floor plane icon %I and then Select.

The Plane Constructor dialog is displayed.

©EDS Advanced Mill Applications 921
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1 Select the floor of any pocket.

1 Choose OK twice.

You have specified all of the information needed to generate
the tool paths.

Step 4 Generating the tool paths

1 In the Geometry View of the Operation Navigator, expand
all Parent Groups.

Note that the operations were created to rough and finish
the part.

GEOMETRY
{ZEI MONME
=g t% MCS_MILL
=G WORKPIECE
==Y POCKET _GEOM

- QHE ROUGH_FOLLOW Mone  UGTIOZ. MILL_Fl.. PROGRAM
242 Q[EE FINISH_FLOOR Mone  UGTIOZ. MILL_Fl.. PROGRAM
79 7 - GIEE FINISH_wALLS None  UGTIOZ.. MILLFl.. PROGRAM

oy
v
1 Choose MY_POCKET_GEOM and using MB3 Generate the
tool paths.

The Tool Path Generation dialog is displayed.
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[ Pausze After Each Patk
[+ Refrezh Before Each Path
v Accept Path

[+ Cantirie
Replay | Lizt |
QK Back | Cancel |

1 Choose OK as necessary to continue generating the tool
paths.

The ROUGH_FOLLOW operation creates a tool path
similar to the following illustration.

22
9
Y
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The FINISH_FLOOR operation creates a tool path similar
to the following illustration.

. oy

-~

U

5

TH
1.4

"y ™,
.
- )
T | |7
Y
g i
- ™,
b
‘_\--ﬁ:\_-\_\- | |
T

The FINISH_ WALLS operation creates a tool path similar
to the following illustration.

s 7 3
!
iR - d |
S il W f —
?ﬁ\ —
£ L — I
— T i L
- e vl 7 I oy
e,
RN g — 2 4

1 Choose OK to accept the tool paths.

1 Save and Close the part file.

You are finished with this activity.
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Review of the Procedure

This is a good time to review the several steps you took in creating the
pocketing sequence used for machining the previous activity. After this review,
you will see that you can also create a sequence of operations for machining
complex geometry just as easily. This complete sequence is built upon the same
principles you used in creating the previous pocketing sequence.

These are the steps that you took in building the pocketing sequence:

In the Template part file, you:

e Created the geometry Parent Group, MY_POCKET_GEOM which
contains the sequence of operations used to machine the part.

¢ You changed the MY_POCKET_GEOM Template setting to ON. This
creates the Subtype MY POCKET GEOM in the Create Geometry
dialog when using this template in another part.

e You created Template Operations under the Parent Group
MY_POCKET_GEOM which roughed and then finished the floor and
walls of the pockets. The Load with Parent setting was toggled to ON
and the Template setting was toggled to OFF.

In the part file that used your template you:

e Used mill_planar as the Setup to Initialize the CAM session.

o Selected ***_single_pocket.prt as the Type (Template) using the
Browse feature.

e Created the MY_POCKET_GEOM in the Create Geometry dialog ///g//;

(created by the template) which was used to choose the part and floor 7 v
geometry. v

o Created three pocketing operations by just selecting the part and floor
geometry. Most of the effort in creating these operations was through
the use of templates.
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Activity 9—3: Using the Die_Sequence Template

This activity shows the use of a die machining sequence of operations, included
in the Manufacturing Application, to machine more complicated part geometry.
This sequence, is used to rough, semi-finish and finish machine a part based on
die machining practices.

Step 1 Open the part file.

1 Open ama_deep_core.prt.

1 Save the part as, *** deep_core.prt where *** represents
your initials.

///g //; 1 Choose Application - Manufacturing.

o7
/
L 1 The CAM Session Configuration should be mill_contour.

1 The CAM Setup Template should be die_sequences.

This is the template that contains the die machining
sequence.

1 Choose Initialize.
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The CAM Process Assistant for Die Machining is
displayed.

Welcome to the CAM Process Assistant

& Creating a Die Procezz Setup

K, to continue with aszistant
CAMCEL to skip the assiztant

LCancel |

The Process Assistant guides you in selecting the geometry
for the machining sequence.

J Choose OK.

The Process Assistant Step 1 dialog is displayed, asking for
the selection of the MCS. By selecting OK, the MCS is set to
the WCS.

| MILL_ORIENT I

Process Asgiztant Step: 1

Select the b achine

Coordinate Syztemn

MLCS MLCS MLCS RLCE

W Link MCS/RCS
Save MCS |

] I Back | Eancell

22
9
Y

J Choose OK.

The Process Assistant Step 2 dialog is displayed. The part
and blank geometry were selected automatically. The
Process Assistant was designed to select the part and blank
geometry by searching for geometry with assigned attributes
of those names. The attribute names were assigned by the
designer. You do not need to select part or blank geometry
for any operation in the machining sequence.
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MILL_ORIENT

Process Asziztant Step: 2

Select the Clearance Plane

For Roughing O perations

All zelected items

Diigzplay | Specify | Ifo |

] Back | Eancell

1 In the Process Assistant Step 2: dialog, choose Specify and
then create a clearance plane .250 above the face as shown.

Create a clearance plane
.250 above this face

1 Choose OK until the Process Assistant Step 3 dialog is

displayed.
///g//; O In the Process Assistant Step 3: dialog, choose Display.
/////2 The part geometry is displayed.
J Choose OK.

The Process Assistant Step 4: is displayed.
1 In the Process Assistant Step 4: dialog, choose Display.
The Blank Geometry is displayed.

J Choose OK.
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A dialog window appears, referring you to an information
window for further instructions. The information window
which is displayed, gives the steps necessary for creating a
machining sequence and/or individual operations.

[Anformation

File Edit

To create a machining sequence:

Step 1: Select the Create Geometry icon

Z: Belect the parent geometry group as WORKFPIECE
Step 3: Select the regquired sequence icon

4: 3Zelect Create

Step 1: Select the Create Operation icon

Step Z: 3et the type to mill contour, will planar, or drill.
Step 3: Select the icon for the desired Operation

Step 4: Select the parent geometry group

Step 5: Select the tool

Step 6: Select the machining method

Step 7: Select the program

Step 8: Select Create

J Choose OK.
The Operation Navigator is displayed.

1 Select the Create Geometry icon from the Create Toolbar.

=& 0® gy = “

The Create Geometry dialog is displayed. ///////
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Create Geomektry

Type I die_sequences j

Subkype

=l
(150 % 0, %
Parent Group Im

Mame |sEQUENCE_zIG

I (0] “ Apply “ Zancel ]

Notice the various Subtype icons on the Create Geometry
dialog. Each represents a cutting sequence ( Zigzag, Zlevel,
Profile 2D, Profile 3D).

Step 2 Creating the Sequence.

1 In the Create Geometry dialog, choose
SEQUENCE_ZLEVEL. E&

1 Choose the WORKPIECE as the Parent Group.

J Choose OK.

A new Process Assistant starts.

| MILL_AREA I

Process Azsistant Step: 1

Select the contour cut area

Cut Area Geometmy

///g//; Edt | Seleat | Display |
Y 7
/1 Ok Back | Cancel |

The Process Assistance asks for the selection of the cut area.
If you do not, specify a cut area, all part geometry will be
machined by default.

1 At the prompt, to select the cut area geometry, choose OK to
cut all of the part geometry.

The Process Assistant Step:2 dialog is displayed asking you
to specify the trim area.
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| MILL_AREA I

Frocess Assistant Step; 2

Select the contour Trim area

Trim Boundary
pat | seleet | Dipn |
OF Back | Cancel |

You can specify the trim boundary which limits the tool path
to the area inside or outside of the boundary. You will put a
trim boundary around the outside of the part to prevent the
tool from “water falling” down the side of the part.

At the prompt to select the trim boundary, choose Select.
Set the Trim Side to Outside.

Select the bottom of the part and choose OK twice.

The Process Assistant Step:3 dialog is displayed asking you
to specify optional operations for cutting the part.

FLOWCUT_REF_TOOL

Process Assistant Step @ 3

Cptional Operations

Select the operations to

be included in the sequence

[T ZL_FIN_FLOWACUT _30RT
[T ZL_FIN_FLOWACUT _LORT

I Ok, “ Back “ Cancel ]

Choose OK.

Choose OK for any other Process Assistant Steps.
The machining sequence of operations is created.

In the Operation Navigator Program Order View, expand
PROGRAMI and note the operations.
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Operation Mavigator - Program Order
Mamne I Toolchange

M _PROGRAM

= (PEE] PROGRAMI
~AEZL PRE_ROUGH
7| RoOUGH_ZLEVEL STEEP

~cth z1_sFIN_NOM_STEEP_45
Y ZL_FIN_ZLEVEL_STEEP i
et zL_PFIN_FLOWCUT
AL FIN_FLOWCUT
1 ZL_FIN_NOM_STEEP_135

1 Save and Close the part file.

Step 3 Viewing the tool paths.

At this point, you could generate the tool paths to see the
sequence of operations. However, it is faster to switch to
another part file that is identical to this one except that the
tool paths have been generated and are ready for Replay.

1 Open ama_deep_core_with_paths.prt.
/,
7
' 9
e

1 Choose Application -~ Manufacturing.

1 Expand PROGRAMI and note the operations.

Advanced Mill Applicati ©EDS igraphics NX
9-32  Advnced Ml Aplications Al Rights Reserved Unigraphics I



Templates

Operation Mavigator - Program Order
Mamne I Toolchange

M _PROGRAM

- (=] PROGRAM1

-~ YL ZL_PRE_ROUGH
(8 ZL_ROUGH_FLEVEL_STEEP
At 7L _ROUGH_FLOWCUT
~ADh ZL_SFIN_FLOWCUT
ARyt ZL_ROUGH_NON_STEEP_135
A2y 7L_SFIN_ZLEVEL_STEEF

22
9
Y

1 Close the part file.

You are finished with this activity.
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More on Templates

Changing the Machining Environment

The option Tools — Operation Navigator — Delete Setup can return you to the
Machining Environment dialog. You will delete all CAM information in the
part file and then choose another Machining Environment. Note that if you use
this option, all of your operations, tools, etc. will be permanently removed.

The option Preferences — Manufacturing - Configuration tab, selecting a
configuration file, changes the CAM Session Configuration without changing
the Setup. The current data is preserved while the Configuration data (e.g.,
templates available, etc.) changes.

The option Preferences — Manufacturing -~ Configuration tab, Reset button
under Configuration File does not change Setup but it does restore the original
CAM Session Configuration.

Template Operations

The Template status for all Tools, Methods, Geometry and Programs is Off (by
default).

The Template status for Operations is On (by default).
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SUMMARY The Template function provides an efficient

means to customize your CAM environment.
Numerous parameters used by various
operations, custom operation sequences, tool
and postprocessor availability, and numerous
other items that are used repeatedly, can be
included into custom templates. The
possibilities are only limited to your
imagination.

In this lesson you:

e Created a sequence of template operations

e Interacted with a supplied template
containing a sequence of operations to
machine part geometry

e Became familiar with the advanced concepts
of using templates

22
9
Y
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Libraries
Lesson 10

PURPOSE

OBJECTIVES

This chapter introduces you to the concept of
libraries as they pertain to the Manufacturing
Application. Libraries are used to access data for
cutting tools, machine tools, part materials, tool
materials, cut methods and speeds and feeds.
Libraries contain predefined entries, such as cutting
tools and part materials, and can be modified with
user defined entries. Pre-V16 tool libraries contained
in part files can also be converted and utilized in NX.

Upon completion of this lesson, you will be able to:

e Understand the concept and functionality of CAM
libraries and data files

e Add entries to existing libraries

e Convert existing tool part file libraries to NX tool
libraries

This lesson contains the following activities:

Activity Page

10—1 Preparation for modifying CAM Libraries . ... .. 10-5

10—2 Inserting Pre-existing Tools . .................. 10-13

10—3 Machine Tool Libraries ...................... 10-22

10—4 Part Materials Libraries ..................... 10-28

10—5 Cutting Tool Materials Libraries .............. 10-32 v/
10—6 Cut Method Libraries ................c....... 10-37 710
10—7 Feedsand Speeds . ......... ..o, 10-42 ////A
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Overview of CAM Libraries

Libraries are a convenient and easy tool that are used to access reference data.
Currently libraries can access information related to:

e Cutting tools

e Machine tools

e Part materials

e Cutting tool materials
e Cut methods

e Speeds and feeds

The configuration selected at the beginning of your CAM session (i.e.
mill_contour) defines the location of the various external libraries. Each
external library is represented by one line of information which identifies
library type and points to the Event Handler (file with .tcl extension) and
Definition file (file with .def extension) that are used for the Data Base
Connection (DBC). The Definition file is used to establish a class hierarchy
(the way tools are organized) and associated mechanism for queries, establishes
dialog layout definitions, attribute mappings, option menu definitions, library
reference names and delimiters.

7
710
7
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Sample Configuration file (mill_contour.dat)

LIBRARY_TOOL,${UGIl_CAM_LIBRARY_TOOL_ASCII_DIR}dbc_tool_ascii.def,$
{UGII_CAM_LIBRARY_TOOL_ASCII_DIR}dbc_tool_ascii.tcl
LIBRARY_MACHINE,${UGIl_CAM_LIBRARY_MACHINE_ASCII_DIR}dbc_machine_ascii.def,$
{UGII_CAM_LIBRARY_MACHINE_ASCII_DIR}dbc_machine_ascii.tcl
LIBRARY_FEEDS_SPEEDS,${UGI|_CAM_LIBRARY_FEEDS_SPEEDS_ASCII_DIR}eeds_speeds.def,$
{UGII_CAM_LIBRARY_FEEDS_SPEEDS_ASCII|_DIR}feeds_speeds.tc|
LIBRARY_PART_MATERIAL,${UGIl_CAM_LIBRARY_FEEDS_SPEEDS_ASCII_DIR}part_materials.def,$
{UGII_CAM_LIBRARY_FEEDS_SPEEDS_ASCII_DIR}part_materials.tcl
LIBRARY_TOOL_MATERIAL,${UGIl_CAM_LIBRARY_FEEDS_SPEEDS_ASCII_DIR}tool_materials.def,$
{UGII_CAM_LIBRARY_FEEDS_SPEEDS_ASCII_DIR}tool_materials.tcl
LIBRARY_CUT_METHOD,${UGII_CAM_LIBRARY_FEEDS_SPEEDS_ASCIl_DIR}cut_methods.def,$
{UGII_CAM_LIBRARY_FEEDS_SPEEDS_ASCII_DIR}cut_methods.tcl

All library files are located in the Mach\resource\library directory.
Subdirectories, under this directory, are categorized for feeds and speeds,
machine and cutting tools. Each subdirectory also contains additional
subdirectories of ASCII or GENIUS/4000 files.

Included in each release of Unigraphics are the access mechanisms to the
ASCII text and optional GENIUS/4000 database files. Sample ASCII based
libraries are provided. GENIUS/4000 libraries are optional.

For this lesson we will only be using the ASCII libraries provided with the
system.

If your tool requirements include hundreds or thousands of tools, consideration
should be given to the optional Genius/4000 Tooling Database Manager.

7
210’
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Library Data File locations

cut_methods.dat
feeds speeds.dat

asciil part_materials.dat
tool_materials.dat
feeds speeds\
genius\
asCii\ e=——| machine database.dat
Mach\resource\library\ machine\ <
genius\
ascii\
english\ tool_database.dat
tool\

genius\

graphics\

7ZAN

metric\ | tool database.dat

The following pertains to library files in general:

e Some library files are opened and read by the system only the first
time they are read for performance reasons

e When you edit library files, keep the library references (library
references are names given to every entry in the library) unique

e After editing library files, reset the configuration to force any changes
to be read

e Not all the information located in the library files are retrieved into
the part file; extra fields are used to aid in selection by UGPOST and
Shop Documentation

7
710
7
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Activity 10— 1: Preparation for modifying CAM Libraries

In order to modify libraries, you will need read/write access to the library
directory structure. Due to the number of students in this class and the need to
customize library files, it is more conducive for each student to have a copy of
the library files in their home directory. In this activity you will make a copy of
the mach\resource directory structure to your home directory and modify the
directories for read/write access. Instructions are presented for Windows NT
and Unix separately.

Windows NT:

Step 1

Step 2

Copying the Mach\resource directory.

1 On the Unigraphics Main Menu Bar, select
Help - Unigraphics NX Log File to verify the Mach directory
being used by looking for the environment variable
UGII_CAM_BASE DIR.

2 Open a Windows NT Explorer window and locate the
directory from the previous action item.

1 Highlight the Mach\resource directory, right click on
Mach\resource directory and select Copy.

1 Highlight your home directory, right click on your home
directory and select Paste.

Copying the UG environment file, ugii_env.dat to your
home directory.

1 From the Explorer window locate the ugii_env.dat file located
in the instal directory.

1 Highlight the ugii_env.dat file, right click on the ugii_env.dat
file and select Copy.

o . - . S
1 Highlight your home directory, right click on your home 210
directory and select Paste. 7
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Step 3 Edit the ugii_env.dat file to redefine your Mach\resource
directory location.

1 Highlight the ugii_env.dat file from your home directory, right
click on the ugii_env.dat file and select Open With—Notepad.

1 Scroll down the file until you find the following line:
UGII_CAM_RESOURCE_DIR=${UGII_CAM_BASE_DIR}
resource\ and change the line to
UGII_CAM_RESOURCE_DIR=${Homedrive }resource\
where Homedrive is the letter designator of the disk drive
where your home directory is located.

1 Save the file and exit from Notepad.

Step 4 If necessary, change the Read-only protection on your just
created local \Mach\resource\library.

1 With the Windows Explorer, locate your home
\mach\resource\library directory.

1 Highlight the directory and with MB3 select Properties.

1 Uncheck Read-Only.

7
710
7
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Unix:

library Properties

Ganesal IShet'ng] Secuiily |
= _l librany
Type: Fikz Fokder
Lacation:
Size 2. 74ME [2 992 253 bytez)

Coart

e Filegz, 12 Foldessz

MEDOS namme: ibrans
Created: Marday. Auguest 21, 2000 12 4803 P

Step 5 Restart Unigraphics

Step 1

d
d

Exit Unigraphics and then restart Unigraphics.

On the Unigraphics Main Menu Bar, select
Help - Unigraphics NX Log File to verify that your resource
directory is being used.

Copying the mach/resource directory.

4

On the UnigraphicsMain Menu Bar, select

Help - Unigraphics NX Log File to verify the mach directory
being used by looking for the environment variable
UGII_CAM_BASE DIR.

Open a terminal window making sure that your default
directory is set to your home directory.

Copy the mach/resource directory to your home directory.
The path for the file will be the value obtained for
UGII_CAM_BASE DIR. The format will be similar to the

following: ;// o /’,
2107
cp /usr/ugsnx/mach/resource . ////A
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Step 2

Step 3

Step 4

Step 5

Copying the UG environment file, .ugii_env to your home
directory.

1 Copy the .ugii_env file located in the instal directory to your
home directory. The format will be similar to the following:

cp /usr/ugii/.ugii_env .
Edit the .ugii_env file to redefine your mach/resource
directory location.

1 Edit the .ugii_env file from your home directory using the vi
or other Unix editor.

1 Find the following line in the .ugii_env file
UGII_CAM_BASE_RESOURCE=${UGII_CAM_BASE_DIR }resource/
and change the line to
UGII_CAM_BASE_RESOURCE=${Home}/resource/

1 Save the changes and exit from the editor.

If necessary, change the Read-only protection on your just
created local /mach/resource directory to rwed.

1 Change the directory protection by typing the following
command.: chmod 777 ${HOMZE }/mach/resource

Restart Unigraphics.

1 Exit Unigraphics and then restart Unigraphics.

1 On the Unigraphics Main Menu Bar, select
Help - UG Log File to verify that your resource directory
(based from your home directory) is being used.

This completes this activity.

10-8
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Cutting Tool Libraries

Cutting Tool Libraries contain information related to all cutting tools used in
the generation of a tool path from an operation.

To access information in the cutting tool library, from the Create Tool dialog,
selection of the Retrieve Tool button (@), displays the Library Class Selection
menu for selection of the particular type of tool required for the operation
which you are about to create (milling, drilling, turning). Once the type of tool
is selected (@), the Search Criteria (®)dialog is displayed, which allows you to
search for tools based on certain parameters. The search is then performed
based on information contained within the fool_database.dat file (modification
of this file, for the addition of your own tool entries, will be explained later in
this lesson) and a listing of the Search Results (®) is then displayed. Tools can
then be selected for retrieval into your part file for later use (®).

Create Tool [oec bl il

Type ) |m|||_Tmur;[ @ | Im

" Sublype————

T ool |(crmm—

Tt i 1.1 "4 Fac
Farent Group | zFNERIC_MACHINE x| atear A4 1= 12
4LE = - d : 2] Fa
Name MILL e hen . "
LE 1.1 #q FIL
e F
0k I &pply | Cancel | I:Li o b
1 (F
e s rar
Library Class Selection - i
L i € Millmelers i . ;
Tool o - e i :-
= Milling N e |7 rtter L 2020 , Mp— e
----- End Mill [non indexable] heen e o S o ot
----- End Mill [indexable] ] Driamesien | " =
----- B all ill [non indexable]
_____ Face Mil [indexable] IFL| Fhat= Lﬂ‘lﬂ" |..l'III|I aphics Mo aciur g
----- T-Slat Mill [non indexable] IF) Ciorwtt Flache: e Edit Vhew Ingert Foymal Jook Assembles WIS [riomation Ansbuis Phefeier
----- Barrel Mil
i g
----- UG 5 Parameter Ml Malerdd [y Dﬁﬂ@ﬂ X .%%'ﬁﬂﬁﬁg
----- UG 7 Pararneter Mill Holde i | e y i
----- UG 10 Parameter Mil l—_ HB- IE'|5| ﬁ&h-"‘h_ » B ol = _b 82 B B
&1 Dilling Addtonl Seach Libe | oy | Descipion | Path | Georeiyy | Method | Grdes Group |
(- Turning | él:‘”.l—l—:l. MECHINE Gerwin Machine
—I 1 HOME mll_conboun
ol Bac | Eaes) | ; | ] UGTIOAN_ . End Wil 14" @
] UGTI02m End kil 142
Count Matchas i UGTI0Am End Mil 1"
] UGTIO2N_ . End Ml Z'A.25 4
Bach ] UGTIOAT_ . EndMil 2" ,/// /j
M UGTIOZN_ . EndME1 1/ 210
i UGTIOAN . End Ml 14" /
[l UGTIDZ0_ . End M@ 38" ///A
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Cutting tool data is located in the Mach\resource\library\tool\ directory.

Library Data File locations
Cutting Tool Entries
cut_methods.dat
.. feeds_speeds.dat
ascii\ - :
part_materials.dat
tool_materials.dat
feeds_speeds\
genius\
ascii\ machine_database.dat
Mach\resource\library\ machine\
genius\
ascii\
english\ tool_database.dat
tool\
genius\
graphics\
metric\ tool_database.dat

This directory contains the following five subdirectories:

e ascil ----- contains Definition and Event Handler files for ASCII text
databases. These files are used for the Data Base Connection and
usually are not modified by the user.

e english--contains the ASCII text database file (tool_database.dat)
which contains all the data records used for English tool descriptions.
This file is edited by the user when adding or modifying tool data entries to
the library.

e genius---contains the Definition and Event Handler files for Genius
databases. These files are not modified by the user.

;/////
710 e graphics-contains part files of tool assemblies used for advanced
7./ replays with a solid tool. These assemblies are provided with each
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release.

e metric---contains the ASCII text database file (tool_database.dat)
which contains all the data records used for metric tool descriptions.
This file is edited by the user when adding or modifying tool data entries to
the library.

The tool_database.dat files contains a list of tool data records that defines
parameters used for tool definition. This is the only file that needs to be
modified when you want to enter new tools.

A data record consists of a record type and associated parameters.

There are three record_types represented in this file. They are:

e # which indicates a comment, the record is ignored.

e FORMAT which describes the type of parameters of subsequent
DATA records.

e DATA which consists of parameters which describe the tool.

For example:

FORMAT LIBRF T ST DESCR MATREF MATDES HLD HLDDES
DIA FLEN FN HEI

describes the following data record:

DATA |ugt0201_001|02|01|End Mill|TMCO_00006|HSS—Co5—TiN | 320 |
Steep Taper 20 | 10.5 | 35.3| 4| 55

Tool entries can be added to the Tool Libraries by two different methods. Data

records, as described previously, can be added to the tool_database.dat file by

simply editing the file. Or existing tools from current or legacy part files can be

extracted by activating the Shop Documentation Icon (Information —>

Documentation) and selecting Export Tool Library to ASCII datafile from the

dialog box. This will export all tooling data to the file that you designate. You

then will cut the tool data record(s) from the designated file and paste it into the

tool_database.dat file. 77
ALY
7/
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The following is an example of the various attributes used with the Tool Library
formats. All fields are documented within the file. Note that they are not the
same for each tool.

Tool Library Format

# LIBRF —Library Reference

#T —Tool Type

# ST —Tool SubType

DESCR — Description

MATREF — Reference to cutter material table
MATDES - Cutter material description

HLD —Holding system (Type of Machine Adapter)
HLDDES - Holding system description

DIA —Diameter

FLEN —FluteLength

FN —Number of Flutes

HEI —Height

HLD -Tool Holding System

HLDDES - Tool Holding System Description
DIA —Tool Diameter

FN — Tool Flutes Number

HElI  —Tool Length (Height)

ZOFF —Tool Z Offset

DROT -Tool Direction (3=clockwise, 4=counter clockwise)
FLEN —Tool Flute Length (Cutting Depth)
TAPA —Tool Taper Angle

COR1 -—Tool Cornerl Radius

HDIA —Tool Holder Diameter

HLEN —Tool Holder Length

HTAP —Tool Holder Taper

HOFF —Tool Holder Offset

FORMAT LIBRF T ST DESCR MATREF MATDES  HLD HLDDES
DIA FNHEI ZOFF DROTFLEN TAPA COR1 HDIA HLEN HTAP HOFF
DATA |ugti0201_011|02|01|End Mill /4"  [TMCO_00006|HSS-Co5-TiN|300|Steep Taper
SKG30|.25 |2].90551 |-2.87402|3 |.51181| (0.0 |.5315 |1.21654/31. 0.0

HHEHFHFHFHBFHRHFHFHFHTEFREHRHFHHHHRHHFH

Note that the MATREF attribute is a reference to the cutter material located in
the file \MACH\resource\library\feeds_speeds\ascii\tool_materials.dat.

Advanced Mill Applicati ©EDS Unigraphics NX
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Activity 10—2: Inserting Pre-existing Tools

Cutting tools within part files can be extracted and inserted into tool libraries.
This procedure will work with pre-V16 as well as NX part files. The following
activity will take you through the process of inserting tools from a part file into

a tool library.

Step 1 Open the pre-existing part file containing tool entries.

1 Open the part file ama_lib_tools.prt

Step 2 Enter the Manufacturing Application.

Step 3

1 Choose Application — Manufacturing

Export the existing tool entries to an ASCII data file.

The Part Documentation dialog is displayed.

Part Documentation

Aaillable Templates

Operation Lizt by Method [HTRL] =]
Jnique Tool List by Program [TE=T]
Jnique Tool List by Program [HTRL]
Advanced Operation List [HT L)
Toolz and Operationz [HTRL]
Advanced Web Page [HTHL]

E:i:p-:urt Tool Libramy to 45CIH datafile | =
4 4

Specify an Output File

Browsze | I
Dutput Uit Ilnchll.'Fh'{-,'HT ...I

[ Lizt Output

Ok, Apply | Eancell

1 Select Export Tool Library to ASCII datafile.

The Operation Navigator and the Create Operation dialogs are
displayed.

1 Choose Information — Shop Documentation (or select the
Shop Documentation Icon).

7
210’
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Part Documentation

Ayvailable Templates

Operation List by Method [HTRL] =]
IInigue Tool Lizt by Program [TE=T]
IIrigue Tool List by Program [HT L]
Advanced Operation List [HTRL]
Tonlz and Operations [HT ML)
Advanced \web Page [HTRHL]

:i:pcurt Tool Library to 45C1H datafile =
4

*

Specify an Output File

Browse | I
Cutput Uitz ||r‘||:h.-"F'.-'l‘-.F|T ..I

[+ List Output

(]9 Lpply | Cancel |

1 Accept the default name.

Part Documentation

Ayallable Templates

Operation List by Method [HTHL] =]
IJrique Tool Ligt by Program [TE=T]
IInique Toal List by Program [HTHL]
Advanced Operation List [HT L]
Toolz and Operationz [HTHL)
Advanced Web Page [HTRL)

E:i:pu:urt Tool Library to ASCIH datafile =
4

*

Specify an Dutput File

Browse | [ama_lib_tools.html

Output Units IInn:h.-"F'.ﬂ.HT 1rI

[+ List Output

Ok Spply Cancel

Two files are created with a “.html” and “.dat” extension. The
“.html” file is displayed in the information window when you
select OK, the “.dat” file contains entries that you will use to
insert into the tool_database.dat file.

J Choose OK.

10-14
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Examine the listing window to see what tools have been
exported to the data file. Note at the end of the listing window
the location and name of the “.dat” file.

Step 4 Importing the tool data into the “tool_database.dat” file.

1 Open the file, tool_database.dat, in your home
MACH \resource\library\tool\english directory (use the
Notepad editor).

7
210’
7
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2 Open the data file, ama_lib_tools.dat, created from Step 3, and scroll to

the area that begins with FORMAT
LIBRFE.

# ASCII Database File : lib_tools.dat

# Creation date : Thu May 4 14:08:00 2001
# Unit : English

# Created from Part file : lib_tools.prt

# UG 5 Parameter Mill

# Thistypeisfor legacy tools which were converted from old
# partfile tool libraries

# LIBRF —Tool Library Reference

#T —Tool Type

# ST —Tool SubType

# DESCR - Description

# MATREF —Tool Material Code

— Tool Material Description

FORM T ST DESCR MATREF MATDESDIA FN HEI ZOFF
DROT FLENT HDIA HLEN HTAP HOFF
#

+ ——t + + —
b 4
DATA |[EM—1.250-12|02/90Milling Tool-5 Parametery | [L.25/6[35/0.0[1 [3. [0.0[.120.0
0.0 0.0 [0.0
DATA |[EM—750-06 [02|90|Milling Tool-5 Parametersy | |.7543.500.0[1 |3. [0.0].06]0.0
0.0 0.0 [0.0
DATA |[EM—500-06 [02|90|Milling Tool-5 Parameters, | |5 [4]3.0.01 [2.75/0.0].06 0.0
0.0 0.0 [0.0
DATA |[EM—375-03 |02/90Milling Tool-5 Parameteryy | 3754 [25/0.0[1 [2. [0.0.03]0.0
0.0 0.0 0.0
DATA |[EM—1.00-50 [02]90|Milling Tool-5 Parametery | |1 [2[25/0.0[1 |2. [0.0]5 0.0
0.0 0.0 [0.0
DATA |[EM—1.00-06 [02|90|Milling Tool-5 Parametery | [1. [4|3.50.0[1 [3. [0.0].06]0.0
0.0 0.0 [0.0

1 Select the lines beginning with FORMAT LIBRF and ending
with DATA |EM—-1.00-06 (hold down MB1 and drag the
mouse through the lines).
10-16 Advanced Mill Applications ©EDS Unigraphics NX
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Select MB3, then Copy.

Select the Notepad Window containing the contents of the
file tool_database.dat (this file was previously opened).

Select MB3, then Paste the contents into the file
tool_database.dat (You can paste anywhere in the file, but it
is suggested that you paste prior to the first FORMAT line).

Save the contents of the tool_database.dat file.

7
210’
7
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Tool Graphics Library

The Tool Graphics Library contains information related to the display of tool
assemblies configured for CAM.

Tool assemblies, which are part file assemblies, are provided in the Advanced
replay (Solid Tool) option. The Advanced replay mode displays the Tool Path
Replay dialog when an operation is Replayed. The options allow you to set
preferences such as display, tool path animation and material removal. The
Advanced replay option can be found in Preferences — Operation Path Replay
Options, Replay Mode.

Assemblies are provided for turning and milling. These files are stored in the
graphics subdirectory.

Tool Library Graphics

TURNING TOOLS
UGTIO10L 011 00 Turning Left 80 Dey. 0.01358 J.0023
UGTD101 001 0 Turning Left 80 Degy. 0. 0037 J.0025

TOOL HAME DESCRIETION DIAMETER  COR RAD

UGTTO201 023 End Mill 2 2. 0000 0.0000 2.0000 1]

UGTIO202 019 Insert Cutter 2° 2. 0000 0.06%2 0.6100 1]

UGTIO0203 008 Ball End 2' 2. 0000 1.0000 2.5000 1]

UGTIN203 016 Ball End 1/2° 0. 5000 0.2500 1.0236 1]

UGTD201 020 End mill 50 mm 1.96835 0.0000 1.9683 1]

UGTD202 001 Ingert Cutter 40 mm 1.57148 0.0315 D.6063 1]

UGTD203 009 Ball End 50 mm 1.9685 0.9643 1.9685 0

UGTD203 005 Ball End 12 mm 0.4724 0.2362 1.0236 0
,/1/0/’, For drilling and milling the tool axis is oriented in the X+ direction. For lathe
y the holder is oriented in the X+ direction, the tool in the XY plane.
7
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Machine Tool Libraries

Machine Tool libraries contain information related to various machine tools
configured for CAM. This information is used for postprocessing.

To access information from the Machine Tool libraries, from the Machine Tool
View of the Operation Navigator, editing the Generic_Machine object (@),
displays the Generic Machine Selection dialog box. Selection of the Replace
Machine button (®) from this dialog box, presents the Library Class Selection
menu (®). Selection of the Machine type creates a query to the
machine_database.dat file (modification of this file, for the addition of your own
machine entries will be explained later in this lesson) with a listing of the Search
Results (®). Machine Tools can then be selected for later use (®).

Farnfdachinem

Fie Edk yww kgt Fomel Jods senbhe: WOS |womsior Anches Prelerer

D@E&- XMk AADOC
Ii-_"l ﬁ'ﬁ'l E:L E% E‘gﬂl = rgf E';ﬂ Bew (9)  Retrieva Tooks

¥ Retrieve Tool Pocket Data

Marme [ Dovptim | Poth | Groometiy | Mothod | Drm ey
ﬂ GEMERIC_MSCHIME  Gsresnt: ik
T MONE il corous @
Lt RN _ ErFed bl 144
LIETINZ0 _ Ersd Ml 103"
LG T _ Erad b4l 17
LIETIngm _ Ered Ml 7' R 25
LIGTIOZAN_ . Erd b 2*
LTI Erd Ml 1 12"
LIGTIOZNT_ . Erel Ml 244"
LIt P10 Erad Ml 282

Seacniesn 0k | _Back | _cancel |

MILL L
Libeer DescripTion Corcrol HapufacTaEsr
mamUI0101 D0l 3 Axam Hall Homne= Exmmp le
EDIOIOL D024 xis KLl e
miEn0 20101 OO 5 Axis Hill Mo

Edbs B WVisw Ioget Fogredl Tools  dpsembles WOS  Indoimskon  Andleis  Prsbesen

HeEd& X BEE Rapoid
e | Oy B‘%"iaﬂn '%E’&lﬁ h"yi‘.-,ih

rr\-I:.'rr-l:I'.'.Ill:l'l:l:lH 3 A¥im Hill Fre=losded Tools

il

| Beck |
= NE=AMPLE-] &5 3
BB KO HE 3 fear Wil Prain
-} i CARAIERT  Tosl Canie 1
POCKE Pockei 1
FOLEE Pocket 2 @
POCKE.. Pocket ]

POCKE Pockst 4
POCKE Pockal: 5

POCEE Pockel & ;/////
ALY
AL

Machine tool data is located in the Mach\resource\library\machine\ directory.
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Library Data File locations
Machine Tool Entries
cut_methods.dat
. feeds_speeds.dat
ascii\ - .
part_materials.dat
tool_materials.dat
feeds_speeds)\
genius\
ascii\ = machine_database.dat
Mach\resource\library\ e——__ machine\ <
genius\
ascii\
english\ tool_database.dat
tool\ B
genius\
graphics)\
metric\ tool_database.dat

This directory contains the following two subdirectories:

e ascii-----contains Definition and Event Handler files for ASCII text
databases. These files are associated with the Data Base Connection
(DBC) and usually are not modified by the user. It also contains the
machine_database.dat file. This file describes the various machine
tools configured for CAM. Attributes within this file reference
machine type, machine tool manufacturer, machine description,
machine controller and postprocessor which is displayed on the Post
Process dialog.

e genius---contains the Definition and Event Handler files for Genius
databases. These files are not modified by the user.

You can add or modify machine tool information by editing the data records in

;///// the machine_database.dat file. Data records consist of library reference

710 (LIBRF), machine type (T), machine tool manufacturer (MNF), description of

7./ the machine tool (DESCR), machine controller (CNTR) and the postprocessor
10-=20 Advanced Mill Applications ©EDS Unigraphics NX
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data file. Specifying the postprocessor data file specifies a specific post for that
machine tool.

Machine Tool Library Format

## Thefollowing key wordsfor Attributeids are defined
# LIBRF —uniquerecord identifier
— Machine type — 1-Mill machines
— 2-L athe machines
— 3-Wedm machines
— 9-Mixed machines
# MNF —Manufacturer
# DESCR —Short description ( for example 3 Axis Mill)
# CNTR —indicating the controller of the machine
# POST —theconfiguration file name with thelist of postprocessorsfor this machine
H (The path WI|| befound from the search path environment varlable)

EHEE
—

FORMAT LIBRF T MNF DESCR CNTR POST
DATA|mdmO010101_001|1|Examplel3AxisMill[Nonel${UGI1_CAM_POST_DIR}mill_3 axis.dat
DATA|mdmO010101_002|1|ExampleldAxisMill[Nonel${UGII_CAM_POST_DIR}mill_4 axis.dat
DATA|mdmO010101_003|1|Examplel5AxisMill[Nonel${UGI1_CAM_POST_DIR}mill_5 axis.dat
DATA|mdmO010101_004|1|Examplel3AxisMillPreloaded-
Tools|Nongl${UGII_CAM_POST_DIR}mill3ax_preloaded.dat
DATA|mdmO010102_001|2|Examplel2AxisL athelNonel${UGII_CAM_POST_DIR}lathe 2 axis.dat
DATA|mdmO010103_001|3|Examplel2AxisWireEDM |[Nonel{UGII_CAM_POST _DIR}wedm.dat
DATA|mdmO010109 001|9|ExamplelGenericM aching|Nongl${UGII_CAM _POST_DIR}tem-

plate post.dat

7
210’
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Activity 10—3: Machine Tool Libraries

In this activity you will become familiar with the procedure to access Machine
Tool data from CAM Libraries. You will see how this library is used in
conjunction with the Post Process dialog by replacing the Available Machines

with a 5-axis postprocessor.

Step 1 Open the part file.

1 Open the part file, ama_lib_function.prt.

1 If necessary, enter the Manufacturing Application.

Step 2 Review available machines in the Post Process dialog.

J Select the Post Process Icon.

&£ (&
= @E

The Post Process dialog is displayed.

Aeailable M achines

WIRE EDM 2 45

MILL 3_&x15

MILL_3_~x15_NURES

MILL 4_&x15

MILL 5_&xl5

MILL 5_&x15

LATHE 2_&x15 TOOL_TIP

LATHE 2 &S TURRET_REF =]

Specify an Output File

Browze | I
COutpt Uitz IInu:h.-"F'.-’-‘-.FET vI

¥ List Output

f ak. Apply | Cancel |
7SS I
/ /
/ 10 /
////A J Choose Cancel or Ok.
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Step 3 Change the Post Process dialog to show a 5-axis machine
tool only.

1 If necessary change the Operation Navigator to Machine
Tool view.

1 Highlight the GENERIC_MACHINE, then MB3, and select
edit.

The Generic Machine dialog is displayed.

Generic Machine

¥ Retrieve Tool Pocket Data

Fretrieve Tools |

Edit Tool kounting |

)4 | Back. | Eancell

1 Select the Replace Machine button.

The Library Class Selection Menu is displayed.

Library Class Selection

] | Back | Ear‘u:ell

1 Highlight MILL, then select OK.
The Search Result listing is displayed.
1 Highlight mdm010101_003 5-Axis Mill, then select OK until

you are back to the Create dialog. /S

710/

1 Select the Post Process Icon. ’///A
©EDS Advanced Mill Applications 10=23
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The Post Process Dialog is displayed.

Ayvalable Machines

Specify an Output File

Browse | I
Output Unitg Ilncha"P.ﬁ.FlT TI

[+ List Output

k. Apply | Eann:ell

Notice that only the MILL 5 AXIS machine is displayed in the
Post Process dialog.

1 Choose the Cancel button.

You are finished with this activity and will be using this part file
in the next activity.

7
710
7
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Part Material Libraries

Part Material libraries contains information which is used in the calculation of
feeds and speeds. This is not the same as Part Material used in Modeling.

To select the Part Material for a Set-up, select from the main menu bar Tools —
Part Material. Select the desired Part Material from the Search Results list.

El_lnigraphics - Manufacturi

File Edit “iew Inzert Faormat Azzemblies WCS  Information  Analyzis  Preferences  #
Tl = Expreszion... Ctil+E

DEeE& Visual Editar... 2] O @

.&I_E ‘ F@E @E @E %]E Spreadsheet. . E#- g(ﬂ Eﬁl 5 E

Geometric Tolerancing. ..

 atenal Properties. .. rder Grou
2EeE Model Havigator 3

: NOME Baxis M Azzembly Navigatar 3
UGETIOZN3 ... BalEnd Enowledge Fuzion 3
UGTIOZ03 ... Bal-End

7] UGTIO203_... BalEnd HG/Manager 4
M acro J
Cuztomize...
Operation Mawvigator 3
Lathe Crosz-Section Cheladilbas
Fart b aterial. .
CLSF... Library Esfsrsnce Cods P Ward
EATD 00D 1185 CARAON 5 TEIL 150
Prepare EEDmEtL" BETH OUEIg 118% ArHIRN HTELL 101
HATD 0013 %140 ALLOT STEEL 5=
Eﬂuﬂdaf}'..- METO O00LS 4140HE  ALLOY STEEL 200
RATD 00124 4120 ALLOT ETEEL 173
fah HETD Of0ic& LT E1] AL1GY STEEL 2Th
Unisim... RATD_00109 4150 ALLOT STEEL 223
HETD Ofics %150 ALLGY ATEEL 175
RATD 00174 &340 HT STEEIL 229
RETD d0iTE 140 HE STELL 1 [eli]
RATD O01TE %340 HT STELIL 10
RETD_ 0045 &q0C STATHLIAS ITEEL Z:5
AATD 00123 4104 ETAIHLENE ETEEL 173
RETD_Oiisd4 His TooOL STEEL iEd
E“'.l_l\.".l.'l:' T80 ALTAINTA 2
HETD _gdo2di 210 COFFER 10—
1

Part Material can also be selected for individual Geometry Groups. Part
Material data is located in the Mach\resource\library\feeds_speeds \ directory. s

210’
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Library Data File locations
Part Material Entries
cut_methods.dat
. feeds_speeds.dat
ASCIi\ — - .
part_materials.dat
tool_materials.dat
feeds_speeds\
genius\
ascii\ machine_database.dat
Mach\resource\library\ machine\
genius\
ascii\
english\ tool_database.dat
tool\ B
genius\
graphics)\
metric\ tool_database.dat

This directory contains the following two subdirectories:

e ascii-----contains Definition and Event Handler files for ASCII text
databases. These files are associated with the Data Base Connection
(DBC) and usually are not modified by the user. It also contains the
part_materials.dat file. This file defines part material used in the
calculation of feeds and speeds.

e genius---contains the Definition and Event Handler files for Genius
databases. These files are not modified by the user.

You can add or modify Part Material information by editing the data records in
the part_materials.dat file. Data records consist of material code (MATCODE),
material name (MATNAME), material description (PARTMAT), material

;/1 /0 //; hardness (HARDNESS) and part material library reference (LIBREF).
7
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Part Materials Library Format

## The following key words for Attribute ids are defined

#t MATCODE material_code —Material Code

# MATNAME material_name —Material Name (appear s on the label)
# PARTMAT material_description — Material Description

#t HARDNESS material_ hardness —Material Hardness

# LIBREF partmaterial_libref —Uniquerecord identifier

et (Library Reference)
# + +

FORMAT MATCODE MATNAME PARTMAT HARDNESS LIBRF

# + +

DATA|1116|CARBON STEEL|FREE MACHINING CARBON STEELSWROUGHT - Low Carbon Resulfu-
rized|150-200|M ATO_00002

DATA|1116|CARBON STEEL|FREE MACHINING CARBON STEELSWROUGHT- Low Carbon Resulfu-
rized|100-150|M ATO_00001

DATA|4140|ALLOY STEEL|ALLOY STEELSWROUGHT — Medium Carbon|54-56|M ATO_00103
DATA|4140SE[ALLOY STEEL|FREE MACHINING ALLOY STEELS, WROUGHT — Medium Carbon Resulfu-
rized|200-250 |[M ATO_00059

DATA|4150|ALLOY STEEL|ALLOY STEELS, WROUGHT — Medium Carbon|175-225|M AT 0_00104
DATAJ4150|ALLOY STEEL|ALLOY STEELS, WROUGHT — Medium Carbon|275-325|M AT 0_00106
DATAJ4150|ALLOY STEEL|ALLOY STEELS, WROUGHT — Medium Carbon|225-275|M AT 0_00105
DATAJ4150|ALLOY STEEL|ALLOY STEELS, WROUGHT — Medium Carbon|375-425|M AT0_00108
DATAI4340|HS STEEL|HIGH STRENGTH STEELS, WROUGHT —{225-300|M AT0_00174

DATAI4340|HS STEEL|HIGH STRENGTH STEELS, WROUGHT —300-350|M AT0_00175

DATAI4340|HS STEEL|HIGH STRENGTH STEELS, WROUGHT —|350-400|M ATO0_00176
DATAI440C|STAINLESS STEEL [STAINLESS STEELS, WROUGHT — Martensitic|225-275 HB|M AT0_00153
DATAI440A|STAINLESS STEEL [STAINLESS STEELS, WROUGHT — Martensitic|375-425 HB|M AT 0_00155
DATA|H13|TOOL STEEL|TOOL STEELS, WROUGHT — Hot Work|150-200 HB [MAT0_00194
DATA|7050|JALUMINUM |ALUMINUM ALLOYS, WROUGHT —|75-150 HB |[M ATO_00266
DATA|210|COPPER|COPPER ALLOYS|10-70 HRB |[MATO0_00281

7
210’
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Activity 10—4: Part Materials Libraries

In this activity you will become familiar with accessing Part Material from the
Library.

Step 1 List all part materials which are available for selection.

1 Continue with the opened part, ama_lib_function.prt.
1 If necessary, enter the Manufacturing Application.

] Select Tools — Part Material from the Main menu bar.

The Search Results List is displayed.

Part Matmisd
Library Refacrasnce Codes ik Hardoess IaacEipeion
HATD DaQOZ 1116 CARFEDOM STEIL 1S0=-2Z00 FREE HACHINIHNG CAREBON STEELS; §ROUISHT -

T MATD_O0O01 1116 CARBON STEEL  100-150  FREE HACHINING CARBON STEELS, WROUGHT- L

MATD 00103 3140  ALLOY STEEL 54-56 ALLOY STEELS, WRODGHT - Mediwm Carbon
HATD D53 4149053E ALLOY STEEL 2iDD-2Z 50 FEEE HaCHINING ALLOYT STEELS; WROUTHT -
]].TI:I::I: 104 4150 ALLOY STEEL I7FE=225 ALLOY STEELS, ERODBGEHT Mediws Carban
NATD 00106 4150  ALLUY 3TEEL 275-325 ALLOY 3TEELS, WROUGHT - Medium Carbon
MATL De1ils 4150 ALLUT FIEEL S A ALLAOYT STEELS; WEUE:HT - Hedium Carbon
HATD OeDl08 4150 ALLOY ETEEL ATE-4Z5 ALLOYT STEELS, BEOGRZHT - Mediusm Carhaomn
H.i.'.l'l'l:.-l:1-.'q 4540 HS =TEEL 2Es=300 HIGH ITRENGTH STEEL3, WROUGHT =
MATD 00175 4340 M8 STEEL 3 00-350 HIGH STRENGTH STEELS, WROUGHT -
MATO DD176 4340 NS STEEL A 50-400 HMIGH STRENGTH STEELS, WROUGHT -
]].TD::C[EE q 90 STLIMLESS STEEL Z22E5=275 HE ESTAINLEIS STEELS, WROUJHT Aarcenaitic
NATD 00155 340A  STAINLES3 3TEEL 375-425 HE STAINLES3 STEELS, VROUGHT - Bactensaitic
NATL ah19a K13 Tl STEEL L0200 HBR  TooL STEELS, WREOD:EHT - Hot Hock
]].TD_:I:.EEE Tos0d ALUAINIHE TE=150 HE ALDOHEINUHN ALLOYE, WROUGHT -
H.i.TI'I_.":.F:FH =10 COFFER i0=7T0 HEE COFFER ALLOYS

1 |

| | Back

Step 2 Select the desired part material.
1 Select MATO0_00105 from the Search Results list

J Choose OK.

;/////
7107 You are finished with this activity and will be using this part file
////A in the next activity.
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Cutting Tool Material Libraries

Cutting Tool Material libraries contains information which pertains to the
cutting tool material type used in the calculation of feeds and speeds.

To access information from the Cutting Tool libraries, in the Machine Tool View
of the Operation Navigator, editing any tool object (@) displays the 7ool
Parameter dialog. Selection of the Material: button (®) from this dialog, creates
a query of the tool_materials.dat file (modification of this file, for the addition of
your own tool materials entries will be explained later in this lesson) with a
listing of the Search Results. Cutting Tool Material can then be selected from
this list (®).

EHunigraphics Manulaciuring
Fda [Ect Mww Inpst Fornel Jook Acerble: WS [nlomslion Acalrss Pielesnca: Agplcalion 'Wingow Help

D@Ed@ X BEEBaAadol @ + 883G O 0D
E gl [ b E PR RS . s 44

Hame | Descrption | Pat | Geomeny | Hetod | e Growp |
BEMERIC_MALCHME Gnin: Machica

T HONE mil_conia !
.. EndM@l”

CONTY MILL el FROGRAM [T Cutcom fe.,
Cud
Eepy @ [™ Tool Number | @
Pl
Eatin insida Catalog Mumber
e [ugriozo1_o13
imremsls :
Fieclay Material: HS5 COATED |
Iz ¥ Digplay Tool |

S chi Resull

ool Maleiid
Library Reference HNaverial Name MNacerial Description

| THCO 00001 ] Wes ] Migh Speed Steel
THOD D002 Carbide Carbide, Uncoaced [Brazed and Solid)
THCOD 00003 @ Cmthidm Carbide, Uncoated [Indswabrle)
THOO CDood Carbide Carbide, Costed [(Indexable - Tilk, Ti0, and Alum:z
THOD D008 H3S Coated High Speed Jveal Coated
il
1 I Back | Cancel
. : : : . S
Cutting Tool Material data is located in the Mach\resource\library ‘10"
. /
\feeds_speeds\ directory. /
- 7/
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Library Data File locations
Cutting Tool Material Entries
cut_methods.dat
ascii\ feeds_speeds.dat
part_materials.dat
tool_materials.dat
feeds_speeds\
genius\
ascii\ machine_database.dat
Mach\resource\library\ machine\
genius\
ascii\
english\ tool_database.dat
tool\
genius\
graphics\
metric\ tool_database.dat

This directory contains the following two subdirectories:

e ascii-----contains Definition and Event Handler files for ASCII text
databases. These files are associated with the Data Base Connection
(DBC) and usually are not modified by the user. It also contains the
tool_materials.dat file. This file describes cutting tool material which
is used in feed and speed calculations. This file is used in conjunction
with the tool_database.dat file which is used for the definition of
cutting tools.

e genius---contains the Definition and Event Handler files for Genius
databases. These files are not modified by the user.

You can add or modify Cutting Tool Material information by editing the data

s records in the tool_materials.dat file. Data records consist of cutting material
210 code (LIBREF), material name (MATNAM) and material description
/
7/ (MATDESC).
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Tool Materials Library Format

## Thefollowing key wordsfor Attributeids are defined

HH
# LIBREF material_code —Uniquerecord identifier
H#i (Library Reference)

# MATNAM material nhame —Material Name (appearson the label)
##MATDESC materlal descrlptlon Materlal Descrlptlon

FORMAT LIBRF MATNAM MATDESC

# + +

DATA|TMCO_00001|HSS|High Speed Steel

DATA|TMCO0_00002|Car bide|Car bide, Uncoated (Brazed and Solid)
DATA|TMCO_00003|Car bide|Carbide, Uncoated (I ndexable)

DATA|TMCO0_00004|Car bide|Car bide, Coated (Indexable—TiN, TiC, and Aluminum Oxide)
DATA|TMCO_00006|HSS Coated|High Speed Steel Coated

7
210’
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Activity 10—5: Cutting Tool Materials Libraries

In this activity you will become familiar with the Cutting Tool Materials data.
Cutting Tool Materials are used in the calculation of feeds and speeds.

Step 1 Accessing the Cutting Tool Material library.

1 Continue with the opened part, ama_lib_function.prt.
1 If necessary, enter the Manufacturing Application.

1 If necessary, change the view of the Operation Navigator to
the Machine Tool view.

EXAMPLE 5 415 MILL Example. 5 Asis Mil
- EEINONE 5 dis Mil
- UGTID203_D16 Bal-End Cutter 1/2"

E| UGTI0Z03_017 Ball-End Cutter 348"
A FLOW_CUMB_COMY_MIXED  FLOWCUT_SINGLE Mone MILL_&RE&,_GEOMI
A FLOWICUT_AREA_TRIM FLOWCUT_SINGLE Mone FLOW_CUT_ARE&
=[] UGTID203_ 018 Ball-End Cutter 1/4"

(@ ZLEVEL PROFILE ZLEWVEL_PROFILE_STEEP Mone Z_LEWEL_MILL

1 Highlight UGTI0203_017, select MB3, then Edit.

The Cutting Tool Parameter list is displayed.

7
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J Select the Material button.

Tool Malenal
Library B=fsrence Haterial Nems HBaterial Deacription
THCO_00003 A== High Jpesd Scesl
THZO 00002 Carkide Carbide, Uncoaced (Brazed and Jalid)
THCO 00003 Carbiide, Uncoaced
'I'.|'IC|:|_|:||:||:|I:I+ Caribids Carbide, Coaced (Indexaboles = TiN, TiC, and Alumipos Oxide)
THCO_0000S BEE Coated High Speed Sceel Coatced
4l | =
oK | Black | Carce |

The Cutting Tool Material Search list is displayed.

2 Select the TMCO0_00003 Carbide, Uncoated (Indexable) as
the material type.

1 Choose OK until your are returned to the Create Operation
Menu.

You are finished with this activity and will be using this part file
in the next activity.

7
210’
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Cut Method Libraries

Cut Method libraries contain information which pertains to the Cut Method
type and is used in the calculation of speeds and feeds.

To access information from the Cut Method libraries, from the Machining
Method View of the Operation Navigator, editing any of the method objects
(®) displays the Method dialog. Selection of the Cut Method: button (®) from
this dialog, creates a query of the cut_methods.dat file with a listing of the
Search Results. A Cut Method can then be selected from this list (®).

!'||I:|I apnics

Mand aciuring

Fie Edt Yiew Inget Fognal [ook fssembbes WS |niomation Arasic Prefererce: Apobcalion
Wirgow el
N@EH&- X Bk 4 5 | B @
’ I‘IEI Eﬂ ﬁl.l % ”t I?':Ill ﬁ .ﬁhlg Part Shack [ 0.0%00 h@ I__. F
FTE k% Il | 0.0010
.“'Pl .!..QB.E.H.\-’ “-l G ‘nm @ [ n.ons0
x| Hame | Pai L T e Gscup
dM':IHIJL‘I Cut Method | END MILLING |
-'_'EMIIHE =1 |
[ : s
{EE MILL_SEMI_FINIEH Sl =
i (B MILL_FINISH ':':; | o || Baek || Coned |
DA LTHOD
Al DFILL_METH il
Pl |
@ Disbate Cutting Wethesd
Hanaate Library Fefersnce HNode HNHams
Fle=plegy CETO 00007 HILL EWC HILLIEG |
CREDO CO0ces HILL SLOTTIRG
Ingert J DEDO_D000E HILL FACE HILLIMG
um N .'.lFTl'I_I'!'IH'.I'I ATLL SIPE/SLOT AILL
Tockuh | I
Wolipiece ¢ | Bach | e J
MET| | F||

Cut Method data is located in the Mach\resource\library \feeds_speeds\

directory.
e
7107
Y
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Library Data File locations
Cut Method Data Entries

cut_methods.dat
feeds_speeds.dat

asCil\ =——— .
\ part_materials.dat
tool_materials.dat

genius\

feeds_speeds\

ascii\ machine_database.dat
Mach\resourcel\library\ machine\

genius\

ascii\
english\ tool_database.dat

genius\

tool\

graphics)\
metric\ tool_database.dat

This directory contains the following two subdirectories:

e ascii-----contains Definition and Event Handler files for ASCII text
databases. These files are used for the Data Base Connection (DBC)
and usually are not modified by the user. It also contains the
cut_methods.dat file. This file describes the “Cut Method” used for
the Machining Method in UG/CAM. The library reference is used for
feed and speed calculations.

e genius---contains the Definition and Event Handler files for Genius
databases. These files are not modified by the user.

7
210’
7

©EDS Advanced Mill Applications -
All Rights Reserved Stadent Mamual | © 10-35



Libraries

Cut Methods Library Format

# + +
FORMAT LIBRF MODE NAME DESCRIPTION
# ~+ +

DATA|OPDO_00002|DRIL L [BORING|O
DATA|OPDO_00011|DRILL [DRILLING|O
DATA|OPDO_00007|MILL|END MILLING|O
DATA|OPDO_00008|M ILL |SLOTTING|0
DATA|OPDO_00006|M I L L|FACE MILLING|O
DATA|OPDO_00010|M I L L|SIDE/SLOT MILLI0
DATA|OPDO_00003|L ATHE|TURN, CUTOFF|0
DATA|OPDO_00001|L ATHE|TURN, POINT|0
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Activity 10—6: Cut Method Libraries

In this activity you will become familiar with the Cut Methods library.

Step 1 Accessing the Cut Method library.

1 Continue with the opened part, ama_lib_function.prt.
1 If necessary, enter the Manufacturing Application.

1 If necessary, change the view of the Operation Navigator to
the Machine Method view.

1 Highlight MILL_ROUGH, select MB3, then Edit.

7
210’
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The Mill_Method dialog is displayed.

+ 9

J Select the Cut Method button.

Search Result

Cutting kethod
Library Reference Mode Name
QFPDO 00007 MILL END MILLING
OPDO_0000g MILL SLOTTING
OPDO_0000a MILL FLZE MILLING
OFPDO_0O0010 MILL SIDESSLOT MILL
. | 2]
] | Back | Cancel |

The Cutting Method Search list is displayed.
3 Select the OPD0_00010 MILL SIDE/SLOT MILL method.
] Choose OK and notice the label on the Cut Method button.
1 Close the part.
You are finished with this activity.
S
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7
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Feeds and Speeds Libraries

Feeds and Speeds libraries contains information which pertains to feeds and
speeds used in the generation of an Operation.

Feeds and speeds information can be accessed while editing an operation or
from any of the Operation Navigator views. Select or highlight the operation,
use MB3 and choose Object — Feedrates (©). The Feeds and Speeds dialog is
displayed. Selection of the Reset from Table button (®) from this dialog, will
calculate the feeds and speeds based on data obtained from the feeds speeds.dat
file, part material, tool material, cut method chosen for the operation
(modification of this file will be explained later in this lesson) and Depth of
Cut.

E.' b gl s [ 5T et o]

E;HH-«-I-#WI#;”N:E: S
D&« ¥ BxE Qa0 @ v 8333

rHpr el [k BANS FRLLLHD 1. %
AL SR AL Y-

| Plae [ Toeen | Pl Tow | Gemy | Webudd |
HL_PPOIAN
e Foods ami Spesdts |
- & T PR 5 ece Seeed [ |_o.000f ?r%erlrclj
Fasad pest Toosodh [k | 0. 000D table
SpndeSpesdipn] | o.0000
5 pindls Weade FIFt =
Engge "5 pooo s o] Cal-
- MACA [ Goonoo [en o | £ CUlated
S Treestan.
; b e (2 [10.0000 [ea =
et »
T Refract [ 0.oooo fee 5|
Curtomioa.
Tarwplta Satng Sl Misn St Lt [Heree =]
Stz | g, gl
5 et Cut Uriks [om 3]
Upeietn Liv Bl oen T abe |
Srt Pt
iy [0 ] Back | o |
N
Ef cobpinc-h i wesst Ireisn b e ivn i
//////
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Feeds and Speeds data are located in the Mach\resource\library \feeds_speeds\

directory.
Library Data File locations
Feeds and Speeds Data Entries
cut_methods.dat
. feeds_speeds.dat
ascii\ -
part_materials.dat
tool_materials.dat
feeds_speeds\
genius\
ascii\ machine_database.dat
Mach\resource\library\ machine\
genius\
ascii\
english\ tool _database.dat
tool\
genius\
graphics\
metric\ tool _database.dat

This directory contains the following two subdirectories:

e ascil----- contains Definition and Event Handler files for ASCII text
databases. These files are associated with the Data Base Connection
(DBC) and usually are not modified by the user. It also contains the

feeds_speeds.dat file. This file is used for defining feeds and speeds in
an operation.

e genius---contains the Definition and Event Handler files for Genius
databases. These files are not modified by the user.

7
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You can add or modify Feeds and Speeds information by editing the data
records in the feeds_speeds.dat file. Data records consist of (LIBREF), Cut
Method Library reference (OPERTYPE), Part Material Library reference
(PARTMAT), Tool Material Library reference (TOOLMAT), Depth of Cut
(DPT_CUT_IN or DPT_CUT_MM), Surface Speed (SURF_SPEED_FPM or
SURF_SPEED_MPM) and Feed per Tooth (FEED_IPT or FEED_MMPT).

When adding entries for Feeds and Speeds, be sure that the Library Reference
for the Part Material (located in part_materials.dat), Tool Material (located in
tool_materials.dat) and Cut Method (located in cut_methods.dat) exist, are
unique and of the correct type.

Be sure to reset the configuration to force the update of the files that have been

modified.
Feeds and Speeds Library Format
# LIBRF —Uniquerecord identifier
# (Library Reference)
# OPERTYPE —cutmthd_libref Cut Method Library Reference

# PARTMAT  —part_material_libref Part Part Material Library Reference
# TOOLMAT  —tool_material_libref Tool Material Library Reference
# DPT_CUT_IN —dpth_of_cut Depth_of_cut(inch)

# DPT_CUT_MM —dpth_of_cut Depth_of _cut(mm)

# SURF_SPEED FPM -surface speed Suface Speed(FPM)

# SURF_SPEED MPM -surface speed Suface Speed(MPM)

# FEED_IPT —feed_per_tooth Feed per Tooth(IPT)

# FEED_MMPT —feed_per_tooth Feed per Tooth(MMPT)

#

™

FORMAT LIBRF OPERTYPE PARTMAT TOOLMAT DPT_CUT_INDPT_CUT_MM IN-
DEX1INDEX2 SURF_SPEED_FPM SURF_SPEED_MPM FEED_IPT FEED_MMPT

+H
DATA|FSDO_00001/OPDO_00001|M ATO_00001|TM CO_00001/.040]1.]|[200./60.8|.007|0.1778
DATA|FSDO_00002/0OPDO_00001|M ATO_00001|TM CO_00001].150|4.|150.|45.6|.015/0.381

©EDS Advanced Mill Applications —
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Activity 10—7: Feeds and Speeds

In this activity, you will set the options necessary for system generated feeds
and speeds. You will then change some of these settings to see how they affect
feeds and speeds which are calculated by the system.

Step 1

Step 2

7
710
7

Opening the part file.

1 Open the part file ama_lib_act_feeds_speeds.prt and then
rename it to ***_lib_act_feeds_speeds.prt.

1 Enter the Manufacturing Application.

The Operation Navigator is displayed.

Defining the Part Material.

You only need to define the Part material once.

1 Change the Operation Navigator to the Geometry View.

1 Highlight Workpiece, then MB3, Edit.
The Mill_Geom dialog is displayed.
J Choose the Material button.

The Search Result window is displayed. You will select the
material type from here.

Advanced Mill Applicati ©EDS Unigraphics NX
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Soarch Hesul
P b slesial
Libcacy Beference Code = Hardn=ss= ==cripkion

HATO .I:IZIZCE 111& CLREOH STEEL 150=200 FREE HARCHINING CARBON ET‘EELE:
HATO_00001 1115 CARBON STEEL 100-150 FREE HRCHINING CARBON STEELE,
HATO Q0103 4140 LLLOY =TEEL L4-5& ALLOY STEELS, VAGUSHT - Hadiuve
HI.I.TEI:CCE 55 41405E ALLOY STEEL 200-250 FREE HRCHINING ALLOY STEELE,
HATO 00104 4150 ALLOYT STEEL 1T5-225 ALLOY STEELS, WROUGHT - Hadii
H:A.TIZI:CC 106 150 ALLOY STEEL 275-325 ALLOY STEELS, WROIGHT - KE=dii
HATO Q0105 q150 ALLLOY STEEL ARE-278 RLLOY STEELS, WROUGHT - MHadii
HIA.TIZI_CC 103 4150 ALLDY EBTEEL 375425 ALLOY STEELS; WRIINFHT - He=di
HA'T‘I'I_I':I'H 74 4340 H=% =TEEL AEE_300 HIGH STREHGTH STEELS, WREOIM-HT
HATO QO17E 4340 HE ETEEL J00-350 HIGH 3TRENGTH 3TEEL3, WROIRGHET
KaTu_Uol'fe g3 30 HS STEEL Ja0-%00 HlirH STHENSTH STEELD, WRGK=H
HATO J0153 40 BETAIMNLEEE STEEL 225-275 HE STAINLE33 3TEEL3; WRIRFFHT - I
RATO U132 408 STAINLESS STEEL JI7Vo-4%20 HE STARINLESS STEELS, WBRQR-HT - I
HATO J01549 Hi3 TOOL BTEEL 150-200 HE TOOL STEELI, WROUGHT - Hot W
RATO_ DS 6 0 ALURAINDA Wo=-150 HB ALUHINTN ALLGYE, WRLPGEHT -
H:.!LTIZI_CC.EEJ. 2 1D COFFER iD=70 HRE COPPFER ALLOYS

| | il |

I | Back | Cancel |

J Select Aluminum from the list and then choose OK until the
Create Operation dialog is displayed.

Step 3 Defining the Cut Method.

You will now define the Cut Method by editing the Mill Rough
Method.

1 Change the Operation Navigator to the Method View.

1 Highlight Workpiece, then MB3, Edit.
The Mill Method dialog is displayed.

] Choose the Cut Method button.

7
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Step 4

The Search Result dialog is displayed.

Search Result

Cutting kethod

Library Reference Mode Name

QOFDO Qooow MILL END MILLING
OPDD_DDDDB MILL SLOTTING
OPDD_DDDDE MILL FACE MILLIMNG
OPDD_DDDID MILL SIDE/SSLOT MILL
1] |
] | Back | Cancel |

From this dialog, you can choose the type of cutting.

1 Select End Milling and then choose OK until you return to
the Create dialog.

Defining the Tool Material.

You can define the tool material when you first create a tool or
when editing an existing tool.

In this case, you are going to edit an existing tool.

1 Change the Operation Navigator to the Tool View.

1 Highlight the UGTI0201_013 tool name, then MB3, edit.
The Milling Tool - 5 Parameters dialog is displayed. Note the
lower portion of the dialog. This is where you define the Tool
Material. Right now the material type is HSS COATED.

1 Choose the Material button.

The available tool material types are displayed.

10-44
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Tool Matenal

Library Reference

Hateriml MNeme HBacerial Description

THCO_00O01 [F High Spesd Scesl
THZO 00002 Carkide Carbide, Uncoaced (Brazed and Jalid)
THCO 00003 CarDlde Carbide, Uncoaced |Ibdexadle
'I'.|-ICl:|_|:||:l|:l|:l-I. Caribids Carbide, Coaced (Indexaboles = TiN, TiC, and Alumipos Oxide)
THCO_DODOS BEE Coated High Speed Sceel Coaced
il | =
oK | Black | Carcel |
2 Select TMCO_00002 Carbide on the list, then choose OK
until you return to the Create menu.
Remember, you could have also changed the Material type from
within the operation by editing the tool description.
Step 5 Defining the Cut Depth.

This option is set from within the operation and is used in the
calculation of feeds and speeds.

You are now going to edit an existing operation.

1 Change the Operation Navigator to the Program View.

1 Highlight the operation named Cavity Mill,then MB3, edit.
The Cavity Mill dialog is displayed.

1 Select the Cut Levels button under Control Geometry.
The Cut Levels dialog is displayed.

1 Under the Depth per Cut box, key in .375.

Cut Levels

L
+-

I a.3750

Depth per Cuk

Reference -
ITDD»LE."-.-'EJ J 77
. o 710
1 Choose OK until the Create Operation dialog is displayed. ’///A
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Step 6 Setting the Feeds and Speeds.

1 Highlight the Cavity_Mill operation.

1 Use MB3 and choose Object — Feedrates.

The Feeds and Speeds dialog is displayed.

J Choose the Reset from Table button.

7
710
7

Feeds and Speeds

Surface Speed [zfm)]

[ o.ooag|
Feed per Tooth [inch) I o.0000

Spindle Speed [rpm]

I 0. oooo

Spindle Mads Im
Engage | o.oooo [ipm 7]
Firzt Cut IIII.IIIIIIIIIEI Iipl'l'l j
Lt [10.0000 [iem -
Retract IIII.IIIIIII:IIII Iipm j

Set Mon-Cut U nitz
Set Cut Units

Rezet from T able

IHDne 'I

iprT

-

1] Back | Eancell
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NOTE

Step 7

The feeds and speeds parameters are calculated and displayed
in the value fields.

Feeds and Speeds

Surface S pead [2im] | 102. 0000
Feed per Tooth (inch) | 0.0108

Spindle Speed [pm) |*1 13.0000

Erngage [16.0200 [em |
JEEEE 10.6800 [em 7]
Cut [17.8000 [om =
Retact 0.0000 I'F'““ j
Set MoreCut Units Iw
Set Cut Llnits om =
L= Resetfom [able .. J

0K | Back | Cancel |

1 Choose OK to return to the Create Operation dialog.

Resetting the speeds and feeds turns off the inheritance
of feed rates from the method parent.

Changing the tool material and adjusting the Feeds and
Speeds.

You are going to change the tool material then recalculate the
Feeds and Speeds for the operation.

1 Change the Operation Navigator to the Machine Tool View.

1 Highlight the UGT10201_013 tool name, then MB3, edit. 0

/ /
210/
3 Choose the Material button. 7
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The Search Result dialog is displayed.

3 Select TMCO_00001 HSS on the list, then choose OK until
you return to the Create menu.

1 Change the Operation Navigator to the Program View.
1 Highlight the Cavity_Mill operation.
1 Choose Object — Feedrates.

J Choose Reset from Table.

Feeds and Speeds

Surface Speed [zim] | S0 . 0000
Feed per Tooth [inch] | 0.0090

Spindle Speed [ipm) |3*H . 3000

Engage [11.1600 [om =
First Cut

| 7.2400 [om (7|

Cut |1z.q|:||:u:l om =

Rstract I 0.0000 I":'“" j
Set NorCut Units I”':“'"E .|
St Cut Unite om =

Notice the change in the speeds and feeds
1 Save and close the part file.

You have completed the activity and the lesson.
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SUMMARY

Libraries are used for numerous applications in
the Manufacturing Application. Libraries are
convenient and easy tools that can be used to
access reference data with respect to cutting
tool, machine tool, part material, cutting tool
material, cut method and feeds and speeds.

In this lesson you:

Reviewed Cutting Tool Libraries

Inserted pre-existing cutting tools into
libraries

Reviewed the Tool Graphics Library

Reviewed the Machine Tool, Part Material,
Cutting Tool Material and Cut Method
Libraries

Changed various option settings to show
their effect on feeds and speeds

DS
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Hole Making

Hole Making
Lesson 11 /777,
; 11/
A,

PURPOSE In this lesson, you will learn how to create and
optimize a Hole Making program.

OBJECTIVES Upon completion of this lesson, you will be able to:

e Create a hole making program that machines
simple, countersunk, and counterbore holes

e Identify where tools must be edited or created and
apply the necessary changes

e Tag simple geometry so it will be recognized as
machinable features

e Optimize the program

This lesson contains the following activities:

Activity Page
11-1 Machining Holes ........................... 11-6
11-2 TaggingPoints . ............ .. .. .. . ....... 11-35
11-3 Optimizing a Spot Drill Subprogram ........... 11-40
©EDS Advanced Mill Applications 11-1
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Hole Making

Hole Making Overview

Hole Making is an advanced Manufacturing application that automates the
creation of operations such as spot drilling, drilling, countersinking,
counterboring, reaming, tapping, and deburring through the use of intelligent
models containing manufacturing features (User Defined Features, User
Defined Attributes, and UG Based Features) and embedded machining rules.

=
BE
';E? "’;-T*I"
.-'--.--- -
T 4z
Ly
\

Manufacturing features contain information that allows the CAM system to
make machining decisions based on rules defined in templates and applied
through Knowledge Fusion. Manufacturing features most commonly consist of
Unigraphics modeled features such as simple, countersunk, and counterbore
holes and simple geometry such as points and arcs that contain attributed
information describing the shape and size of holes. The system groups similar
features together (simple holes of a particular diameter, for example), creates
appropriate operations, chooses appropriate tools, specifies cut methods and
machining parameters, and outputs optimized tool paths.

Advanced Mill Applicati CEDS Unigraphics NX
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Templates
77

A template is a part file that contains predefined manufacturing features, 2 117
feature groups, tools, operations, machining rules, and adopted operations. The Y,
feature groups defined in the template contain features modeled in various

ways that the Hole Making processor will recognize in your part. A countersunk

hole, for example, can be a fully modeled feature or simply a point with

attributed information that describes its shape and size. The system makes

intelligent decisions about how to machine these feature groups based on

Knowledge Fusion Rules.

Feature Properties

General |Feature aktributes I

Feature Mame

ICDTJI'-ITE F_STUNE HOLE I )(l

Knowledge Fusion Rules are associated with feature groups through Adopted
Operations displayed in the Knowledge Fusion Navigator. This association
allows the system to apply specific machining rules to feature groups so that the
features can be machined correctly.

©EDS Advanced Mill Applications 11-=-3
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Hole Making

Feature Groups

The Geometry view of the Operation Navigator associates manufacturing
features with feature groups. Feature groups organize operations according to
feature type. The feature group named SIMPLE HOLE for example, contains
all operations (spot drill, drill, ream) that need to be performed on simple holes
of a particular diameter.

= B WORKPIECE
=[5} SIMPLE_HOLE

-G SPOT_DRILL_SIMPLE_HOLE
-l PRE_DRILL_SIMPLE_HOLE
-} DRILL_SIMPLE_HOLE

HETo521_010
aTasE01 _0a9
aTasE01_010
HaToE61 _021

SPOT_DRILL_SIMPLE_HOLE_1
-l PRE_DRILL_SIMPLE_HOLE 1
-} DRILL_SIMPLE_HOLE _1

HETo521_010
aTasE01 _0a9

E
3
NHX XXHX

The Knowledge Fusion Navigator

The Knowledge Fusion Navigator displays adopted operations. Adopted
operations are operations to which machining rules have been applied using
Knowledge Fusion.

When you create a program to machine simple hole features for example, the
adopted operations that apply to the machining of simple holes are copied into
the part file. The machining rules embedded in these adopted operations
determine which operations to use in the NC/CNC program based on the
properties and attributes of the features in the part. The operations that are not
needed are suppressed and are not displayed in the Operation Navigator.
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=| DRILL C5 HOLE l{ug_n:amJ:uaram]l 77
=] DRILL_SIMPLE_HOLE {ug_cam_param) ; 11 ;

EL DRILL:SVMECJLI _THREAD {uqg_carm_patarn) ,/// /
- &L DRILL_THD_CE_WOLE {ug_cam_param) “

Part

Knowledge x-TEl DEBLUR_SIMPLE_BIOLE & {ug_cam_param)
Fusi_on +- £l DEBUR. SIMPLE

Navigator - T, DRILL_SIMPLE_HOLE {ug_cam_param)
E, DRILL_SIMPLE_HOLE_1 {ug_car_parar)
#1-TEL DRILL_SIMPLE_HOLE_Z fug_cam_param)
E, DRILL_SIMPLE_HOLE 3 {ug_cam_param)
E, DRILL_SIMPLE_HOLE_4 {ug_car_parar)
- TEL DRILL_SIMPLE_HOLE_S fug_cam_param)
E, DRILL_SIMPLE_HOLE & {ug_cam_param)

E, DRILL_SIMPLE_HOLE 7 {ug_cam_param)
T AT T T CTRAMI C LIl T feem more oot

e

e

To display the Knowledge Fusion Navigator you would choose
Application — Knowledge Fusion from the menu bar. You would then choose the
Knowledge Fusion Navigator tab in the resource bar.

Editing Knowledge Fusion Rules requires a working knowledge of the language
in which the Knowledge Fusion Rules are written and is typically not done by
the end-user, so the Knowledge Fusion Navigator will not be emphasized in this
course.

©EDS Advanced Mill Applications 11-5
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Activity 11—1: Machining Holes

722
711

Y,

In this activity, you will create hole making operations that machine simple,
countersunk, and counterbore.

Step 1 Open an existing part, save with a new name and enter
the Manufacturing Application.

1 Open the part ama_holemaking.prt.

1 Use the Save - As option under File on the menu bar and
rename the part to ***_holemaking.prt where *** represents

your initials.

1 Choose Application -~ Manufacturing.

Step 2 Define the Machining Environment.

The Machining Environment dialog displays because the
part has not been saved in the Manufacturing application.
The CAM Setup you choose determines the template that
will be used to define the machining environment.

11-6

Advanced Mill Applicati ©EDS nigraphics NX
N o Manmal All Rights Reserved Unigraphics



Hole Making

1 Choose cam_general as the CAM Session Configuration.

;/////
O Choose hole_making as the CAM Setup. 7117

Y,

Machining Environmenk

CAM Session Configuration:

cam_iman_libr

cam_library

hiole_making

lakhe

lathe_mill

rnill_conkour

rnill_rnulki-axis ;I

Browse |

CaM setup:

mill_planar
mnill_conkour
rnill _rnulki-axis
drill

furning R

wire_edm

Hole_making is the standard CAM Setup supplied with the
system. Other setups may also be available depending on
your working environment.

1 Choose Initialize.

Step 3 Display Feature Properties.

You will display the feature name of a countersunk hole.

] Choose the Select Features icon. %

©EDS Advanced Mill Applications 11=-7
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] Select the countersunk hole illustrated below.

'//////
7117
Y
=
>
>
1 Choose MB3, then select Properties.
In the Feature Properties dialog, the feature name is
COUNTER_SUNK HOLE.
zeneral |Feature Attributes I
Feature MName
COUNTER,_STUNE HOLE X |
Because the hole making template also contains a feature
called COUNTER_SUNK_ HOLE, the system will recognize
this feature and will apply the appropriate machining rules
based on the shape, size, and surface finish of the feature.
1 Cancel the Feature Properties dialog.
Step 4 Display Object Properties.
You will display the properties of an attributed point.
‘ Pl e
1 Choose the Select General Objects icon. o
11-8 Advanced Mill Applications ©EDS Unigraphics NX
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1 Select the point illustrated below.

277
; 117
A,

M
g\l

1 Choose MB3, then select Properties.

1 In the Point Properties dialog, choose the Attributes tab.
Notice the feature name is SIMPLE_HOLE.

Point Properties

General  attributes |
Title Yalue
DIAMETER &0, 000000
CEPTH 110,000000
TIP ANiGLE 115.000000
I 0.000a00
] 0, 000000
k. 1.000000
SURFACE FIMISH R.zb

IC.':'.M_FE.':'.TLIF{E_NP.ME SIMPLE_HOLE
1 | |

Since the hole making template also contains an attributed

point called SIMPLE_HOLE, the system will recognize this
point as a feature and will apply the appropriate machining
rules based on the attributes.

1 Cancel the Point Properties dialog.

©EDS Advanced Mill Applications 11-9
All Rights Reserved Student Manual



Hole Making

Step 5 Examine the Hole Making Template.

;////5 You will take a look at the Hole Making template.
/ 117 Remember, you specified this template when you chose
Y, hole_making as the CAM Setup. You will see that this

template contains a countersunk hole feature and an
attributed point similar to the ones you just looked at in your
part.

J In the menu bar, choose Window — More Parts.

1 Choose hole_making in the Change Displayed Part dialog
and then choose OK.

1 Choose the Select Features icon. ‘ %

J Select the countersunk hole illustrated below.
gu L_:JH u v

WL

1 Use MB3, choose Properties.

- Advanced Mill Applicati ©EDS ‘ ics N.
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1 In the Feature Properties dialog, notice that the feature
name, COUNTER_SUNK_HOLE, is the same as the onein  ////,
/

your part. 7117

/
Y,
Feature Properties

General | Feature Attributes I

Feature Mame

|t: OUNTEE_SUNE HOLE | X |

Because your part contains machinable features called
COUNTER_SUNK_ HOLE, the system will recognize all
occurrences of this feature and will apply the appropriate
rules for machining.

1 Cancel the Feature Properties dialog.

Pl
b

1 Choose the Select General Objects icon.

1 Select the point illustrated below.

1 Use MB3, choose Properties.

1 In the Point Properties dialog, choose the Attributes tab.
Notice the feature name is SIMPLE_HOLE.

©EDS Advanced Mill Applications
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|
S :
/ / eneral  Attributes |
/ 11/
///A Title Yalue
DIAMETER &.000a00
DEPTH 55.000a00
TIP AMGLE 115,000000
TOLERANCE H7
|CP.M_FEF'.TLIF1E_NP.ME SIMPLE_HOLE
Because your part contains attributed points called
SIMPLE_HOLE, the system will recognize all occurrences of
this point as a machinable feature and will apply the
appropriate rules for machining.

1 Cancel the Point Properties dialog.

1 In the menu bar, choose Window — *** holemaking to
display the part.

Step 6 Specify an Appropriate Tool Axis.
You will specify a tool axis allowing the system to create tool
paths for holes at any angle (this would be applicable for a
5-axis machine only).

1 Double-click the Operation Navigator tab in the resource
bar and undock the Operation Navigator (using the Ctrl key)
so it displays in a separate window.

1 Choose the Geometry View icon in the toolbar to display the
Geometry View of the Operation Navigator.

1 Double-click on the MCS icon in the Operation Navigator.

11-12 Advanced Mill Applications ©EDS Unigraphics NX
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k|
Marie =
GECMETRY
{28 MOME
ol
Iy WONNPTECE

1 Be sure the Tool Axis option is set to All Axes.

Tool &xis

|| all bxes "’Il ‘

I rleararnca | | mustar | irmik

1 Choose OK to accept the tool axis.

Step 7 Specify the Part Geometry.

You will specify the solid body as the part geometry.

1 Double-click on the Workpiece icon in the Operation

Navigator.

Operation Mavigator - Geomekry |

Marne
GECMETRY

SRy e

1| | |

] Be sure the Part icon is chosen and choose Select.

277
; 117
A,
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1 Select the solid body.
'//////
7117
Y

1 Choose OK to accept the Part Geometry.
1 Choose OK to accept the MILL_GEOM dialog.

Step 8 Create Operations to Machine Simple Holes.

You are now ready to create the operations that machine the
simple holes.

1 Choose the Create Geometry icon in the toolbar. @

1 Choose the SIMPLE_HOLE icon and be sure the Parent
Group option is set to Workpiece.

—5ubkype
j
1= 1
O
1 1 1
s
1 1
Parent GFDLII:I ORKPIECE | ™
Mame PLE HOLE

1 Choose OK to create the operations.

N
[
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1114 Advanced Ml Applicaiions Al Fights Reserved Unigraphics



Hole Making

The system will take a few moments to process.

1 Once the processing is complete, choose OK in the ,/1/1/4
SIMPLE_HOLE dialog to accept DIAMETER as the y %
classification criteria. 7S

By choosing Diameter as the classification criteria, you have
specified that each feature group will contain operations
associated with simple holes of a particular diameter.

1 Display the Geometry view of the Operation Navigator and
expand the feature groups.

Notice in the Operation Navigator that two simple hole
feature groups, SIMPLE HOLE and SIMPLE HOLE 1
were created. The simple holes in this part had only two
diameters. The simple holes of one diameter require spot
drilling, pre-drilling, drilling, and deburring. The simple
holes of the other diameter require spot drilling, pre-drilling,
and drilling.

Operation Mavigator - Geomektry
Path | Tool

=

=- % WORKPIECE
El @SIMPLE HOLE
A} SPOT_DRILL_SIMPLE_HOLE
-l PRE_DRILL_SIMPLE_HOLE
-} DRILL_SIMPLE_HOLE
; @ |- DEBUR _SIMPLE_HOLE
B @SIMPLE HOLE_1
@ SPOT_DRILL_SIMPLE_HOLE_1
----@-ﬂ— PRE_DRILL_SIMPLE_HOLE 1
@ CRILL_SIMPLE_HOLE 1

1| | i

NOTE Your results may differ slightly from those
illustrated above. Since the system assigns feature group
numbers randomly, the operations listed in one feature
group here (SIMPLE_HOLE) might be listed in the other
feature group in your part.

HETo521_010
aTa3501 _009
aTasE01_010
HaToE61 _021

HETo521_010
aTasE01 _0a9

M M

©EDS Advanced Mill Applications -
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Step 9 View the Information Window.

//1/1/5 The Information window displays a record of the data that
y / was processed and the output that was generated.
2000

1 Enlarge the Information window and examine the contents.

The processor used the SIMPLE HOLE template, found ten
simple hole features in the part and classified these features
into two feature groups according to diameter.

Instantiating Feature Geometry Template : SIMPLE HOLE

e e e e e e

Identifying all features of name: |SIMPLE HOLE

10 features were found] with feature naane: SIHPLE_HGLE

Claszifving features according to the following crite

DILAMETER

2 groupi(s) were found]after classification criteria

] Dismiss the Information window.

Step 10 Examine the Feature Groups.

1 Double-click on the SIMPLE HOLE feature group icon in
the Operation Navigator.

345 MCS
=1 Gy WORKPIECE
W=l TMPLE_HOLE
A SPOT_DRILL_SIMPLE_HOLE

| ¥ UGETO0321_010
(Al PRE_DRILL_SIMPLE_HOLE ¥ UaT0301_009

LA DT STMDIE HIE M I =Th=nd ndn

Advanced Mill Applicati ©EDS igraphics NX
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The associated features, all of which have the same
diameter, are highlighted on the part. Again, your results
may be different for this particular feature group because the
system numbers the feature groups randomly. If
double-clicking on SIMPLE_HOLE does not highlight the
holes illustrated below, double-click on SIMPLE _HOLE 1.

N/

1 Choose Cancel to dismiss the Simple Hole dialog.

Step 11 Perform a Tool Query.

The Machining Method view allows you to perform a tool
query which displays the attributes the machining rules used
when selecting tools for each machining method.

1 Choose the Machining Method View icon in the toolbar to
display the Machining Method view of the Operation
Navigator.

1 Expand the Machining Method Groups.

1 Double-click on the SPOT_DRILL._METHOD group icon.

-2kl HOLE_MILL_METHOD
=E-POT_DRILL_METHOD
A} SPOT_DRILL_SIMPLE_HOLE

(D SPOT_DRILL_SIMPLE_HOLE_1
-l PRE_DRILL_METHOD

©EDS Advanced Mill Applications -
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1 Choose Class under Tool Query.
'//////
2117
’///A Tl Query

Class }J QLY |

I ok ” E)an:k “ Cancel ]

The Library Class Selection dialog indicates that Spot Drill is
the class of tool used for spot drilling operations.

Library Class Selection

Tool

- Milling

=I- Crilling

« Twist Dill
- Care Drill
— Cenker Dril
- Bare

1 Cancel the Library Class Selection dialog.

1 Choose Query under Tool Query.

This dialog displays the parameters for this tool class and the
specific Knowledge Fusion Rule that was applied. Editing
these items requires a working knowledge of the language in
which the Knowledge Fusion Rules are written and is
typically not done by the end-user, so it will not be covered
here.

1 Cancel the Query from Method dialog.

1 Cancel the hole making dialog.

Step 12 Generate the Spot Drill Tool Paths.

You will display the tools and generate the tool paths for the
Spot Drill operations.

- Advanced Mill Applicati ©EDS igraphics NX
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1 Display the Program Order View of the Operation

Navigator. /S
7117
1 Double-click on the SPOT_DRILL SIMPLE HOLE ’///A

operation to display the operation dialog.

é--@ DRILL

'E' -Q—DF{ILL_SIMF‘LE_HCJLE

1 Choose the Edit Display icon under Tool Path and set the
Tool Display option to 3-D.

1 Choose OK to accept the Display Options.

1 Generate the tool path. Your tool path might differ slightly.

Ty
?@iir” A

Notice at the end of the part that only the outermost
horizontal holes are spot drilled and that the operation does
not attempt to incorrectly spot drill the inner holes. This
occurs because each pair of holes (the two holes drilled from
the left and the two holes drilled from the right) was
correctly modeled as a single feature.

©EDS Advanced Mill Applications —
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7Y
; 11~/
Y,

Single Feature

1 OK to accept the operation.

Step 13 Generate the Pre-Drill Tool Path.

You will display the tools and generate the tool path for the
PRE_DRILL SIMPLE HOLE operation.

1 Double-click on the PRE_DRILL SIMPLE HOLE
operation to display the operation dialog.

----- @ SPOT_DRILL_SIMPLE_HOLE_1

- {AEEIDRILL

~F

| E_DRILL_SIMPLE_HOLE_1
-} DRILL_SIMPLE_HOLE_1

1 Choose the Edit Display icon under Tool Path and set the
Tool Display option to 3-D.

1 Choose OK to accept the Display Options.

1 Generate the tool path.

Notice that the tool is not long enough to drill through the
fork at the end of the part. This is a case where you will need
to edit the length of the tool.

- Advanced Mill Applicati ©EDS igraphics NX
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Step 14 Edit the Tool Length.

1 Choose the Groups tab.

1 With Tool:UGT0301_009 chosen, choose Edit.

HOLE_MAKING

Main  Groups |

~ Method : FRE_DRILL_METHOD
" Geaometry | SIMPLE_HOLE
{* Tool | UGTO301_009

Edit 14 Reselect Display

) Toal Query

1 Choose OK to the warning message.

1 Change the Length to 425.

LB} _arner Radils I (AR RN EIE)

(L} Length 4z 5,0000

PaY Brintk Annle |1 182 Anon
1 Choose OK.

©EDS Advanced Mill Applications
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1 Choose OK to the warning message.

'////// .
7117 3 Choose the Main tab.

/
2000
1 Generate the tool path.

The tools are now long enough to drill the full depth of the
holes.

1 OK to complete the operation.

Step 15 Generate the Drill Tool Path

You will display the tools and generate the tool path for the
DRILL_SIMPLE_HOLE operation.

1 Double-click on the DRILL_SIMPLE HOLE operation to
display the operation dialog.

1 Choose the Edit Display icon under Tool Path and set the
Tool Display option to 3-D.

1 OK to accept the Display Options.

1 Generate the tool path.

Advanced Mill Applicati CEDS Unigraphics NX
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Again, the tool is not long enough to drill through the fork at
the end of the part. You will need to edit the length of the /S
/

tool as you did before. 7117

Y,

1 Change the length of the tool to 425 and regenerate the tool
path as you did before.

-
agy‘g’%?

=
B
I;E? - KIE ’Tl_
- d i -
L
= 3
n,

1 Choose OK to complete the operation.

©EDS Advanced Mill Applications
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Step 16 Generate the Spot Drill Tool Path.

//1/1/4 You will display the tools and generate the tool path for the
y / SPOT _DRILL SIMPLE HOLE 1 operation.
Y

1 Double-click on the SPOT_DRILL SIMPLE HOLE 1
operation to display the operation dialog.

1 Choose the Edit Display icon under Tool Path and set the
Tool Display option to 3-D.

1 Choose OK to accept the Display Options.

1 Generate the tool path.

N\ R =M

This operation spot drills the 60 mm diameter holes defined
by attributes. If you look closely, you will notice that there
are no hole features modeled.

1 Choose OK to accept the operation.

Step 17 Generate the Pre-Drill Tool Path.

You will display the tools and generate the tool path for the
PRE_DRILL SIMPLE HOLE 1 operation.

1 Double-click on the PRE_DRILL SIMPLE HOLE 1
operation to display the operation dialog.

- Advanced Mill Applicati ©EDS igraphics NX
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1 Choose the Edit Display icon under Tool Path and set the

Tool Display option to 3-D. /S
7117
1 Choose OK to accept the Display Options. ’///A

1 Generate the tool path.

=
Y
Y W

S

7 T
? _.-'H|
£ g_,"'l" -
i et Th L
=l
e
‘“H‘T =
1%

Y

1 Choose OK to complete the operation.

Step 18 Generate the Drill Tool Path.

You will display the tools and generate the tool path for the
DRILL_SIMPLE _HOLE 1 operation.

1 Double-click on the DRILL_SIMPLE HOLE 1 operation
to display the operation dialog.

1 Choose the Edit Display icon under Tool Path and set the
Tool Display option to 3-D.

1 Choose OK to accept the Display Options.

1 Generate the tool path.

©EDS Advanced Mill Applications
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This time you receive an error message stating that no tool
///// has been specified.

2117

//// Operation Paramek

Q Mo tool is specified.

ak.

The hole making template does not contain the tool required
to drill the 60 mm diameter holes.

1 Choose OK to the error message.

1 Choose OK to the operation.

Step 19 Adding a Tool.

You should check to be sure that every operation contains a
tool. The best way to do this is to look at the Geometry View
of the Operation Navigator. You can then add the required
tools.

1 Display the Geometry View of the Operation Navigator.

1 Expand the SIMPLE HOLE feature groups until you find
the operation that does not have a tool.

hadls MCS
= % WORKPIECE
@SIMPLE HOLE
- U} sPOT_DRILL_SIMPLE_HOLE
1} PRE_DRILL_SIMPLE_HOLE
Y |l DRILL_SIMPLE_HOLE
= |- DEBUR_SIMPLE_HOLE
B @SIMPLE HOLE_1
« ! - SPOT_DRILL_SIMPLE_HOLE 1

PRE_DRILL_SIMPLE_HOLE 1
I DRILL_SIMPLE_HOLE 1

1 You can display the diameter and depth of the holes defined
by the attributed points by selecting one of the points and
choosing MB3 - Properties as you did earlier.

HETo521_010
aTasE01 _0a9
aTasE01_010
HaToE61 _021

HETo521_010
aTa501 _009

ML XAl

Advanced Mill Applicati ©EDS igraphics NX
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You will find that the holes have a diameter of 60 and a
depth of 110. Now you can create the required tool. /S
/

2117

ey o /
Double-click the DRILL_SIMPLE_HOLE_1 operation icon 7/

to edit the operation.

Choose the Groups tab.
Notice that the Tool option says NONE.

Choose Select.

Main  Groups |

{~ Method : STANDARD_DRILL_METH
" Geometry : SIMPLE_HOLE 1

IE- Toal : NORE I

Edit | Select‘\L Display |
‘N(

Toal Query

Choose New.

Choose the STD_DRILL icon and then OK to accept it.
Key in 60 in the Diameter field.

Key in 200 in the Length field.

Choose OK to create the tool.

Choose the Main tab.

©EDS Advanced Mill Applications —
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1 Generate the tool path.

'//////
7117
Z S
s
s
v
.-__-'
.
M~
-
.-__-'
1 Choose OK to complete the operation.
Step 20 Creating Operations to Machine the Counterbore Holes.
Next, you will create the operations that machine the
counterbore holes.
1 Choose the Create Geometry icon in the toolbar.
1 Choose the CB_HOLE icon and be sure the Parent Group
option is set to Workpiece.
—5ubkype
MES —d 7! 1
L& [ IS
H H H H kA
aw e
[T
Parent GFDLII:I ORKPIECE | ™
Marne ~ HOLE
1 Choose OK to create the operations.
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The system will take a few moments to process.

. : /////
1 Once the processing is complete, choose OK in the / 7117/
CB_HOLE dialog to accept HOLE DIAMETER and // /)

C-BORE DIAMETER as the classification criteria.

] Dismiss the Information window.

Notice that one of the operations does not have a tool.

E-@ca HOLE
..... @ sPOT_DRILL_CE_HOLE
..... @-ﬂ— DRILL_CB_HOLE
..... @ CBORE_CB_HOLE
..... @-ﬂ— DEBLUR_CE_HOLE

HETo521_010
aTasE01 _059

us%um

M,

Step 21 Adding a Tool.

You must first identify the features that are associated with
the CB_HOLE feature group. You can then analyze the
feature to identify the diameter and depth of the holes.

1 Double-click on the CB_HOLE feature group icon.

T N

Ak SPOT_DRILL_CE_HOLE

UGTO321_010
A DRILL_CE_HOLE

iaTO301 _059

>

. X

----- @ CBORE_CB_HOLE x> -
*

..... @-ﬂ— DEEUR_CE_HOLE UGTO361_021

1 Choose Display.

©EDS Advanced Mill Applications -
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7Y
; 11~/
Y, =)

The vector clearly identifies one of the features associated
with the CB_ HOLE feature group.

1 Cancel the CB_HOLE dialog.
1 Choose Information — Feature from the toolbar.

] Select the counterbore hole illustrated below.

1 OK the Feature Browser dialog.

The Information window indicates that the counterbore
diameter is 50 and the counterbore depth is 20.

Advanced Mill Applicati ©EDS Unigraphics NX
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Feature Parameters for: COUNTER EBEORE HOLE (51

______________________________________________ '/////5
Feature Type - COUNTER BORE HOLE (51) THRU ;11 /
Chore Diameter = 50. 00000000000 Y,

Chore Depth = Z20.00000000000
] Dismiss the Information window.

Now you can create the required tool.

1 Double-click the CBORE_CB_HOLE operation icon to edit
the operation.

1 Choose the Groups tab.
Notice that the Tool option says NONE.

1 Choose Select.
J Choose New.

1 Choose the COUNTER_BORE icon and OK to accept it.

Tvpe I hole_making =

Z A7
Ol L
i

1 Key in 50 in the Diameter field.

] Choose OK to create the tool.

1 Choose OK to complete the operation.

©EDS Advanced Mill Applications —
All Rights Reserved Student Manual 11-31



7Y
; 11~/
Y,

Hole Making

All of the operations within the CB_ HOLE feature group
now contain tools.

=i CB_HOLE
D) SPOT_DRILL_CE_HOLE > | uaTo3z1 010
@l DRILL_CE_HOLE > | usTo301 059
D) CBORE_CE_HOLE > | COUNTER _EORE
- (| DEBUR_CB_HOLE > | uaTozel o021
Step 22 Generate the Tool Paths for the Counterbore Holes.
1 Highlight the CB_HOLE feature group and choose
MB3—Generate to generate the tool paths.
¥ EEDRILL_SIMPLE_HDLE_I ~  STD_DRILL
=1 @ Edit...
[ P UGT03Z1_010
..... . > UGTO301 059
----- oRY ¥ COUMTER_BORE
----- Delete ® UGTOZ61 021
Renare
Replay ‘/.\‘g
1 Choose OK to accept each one of the tool paths.
.---. 1
p
-
-
-
.-_.-'
=
1 Save the part file.
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You have completed this activity.

Next, you will learn how to tag simple geometry such as ,/1/14

points and arcs so that the hole making processor recognizes 7 /’

them as machinable features. 7S
©EDS Advanced Mill Applications 11-=-33
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Tagging

The hole making processor recognizes NX based features such as simple holes,
countersunk holes, counterbore holes, and symbolic threads as machinable
features and applies appropriate machining rules based on their shape, size,
and other attributes such as surface finish. Simple geometry such as points and
arcs, however, can only be recognized by the hole making processor if they are
tagged. Recall in the previous activity that you were able to machine holes
where only tagged points represented the holes.

=
T ¢
W

4]

{1
et

=
g Y

7 T
? _.-'H|
£ _l_,"'l" -
i et Th L
=l
e
‘“H‘T =
I‘:{C

Y

You were able to machine these points because they had been previously tagged
as simple holes with a specific diameter and depth. Tagging allows you to apply
attributes such as feature name, diameter, depth, tip angle, and surface finish
so that the system can recognize simple geometry as machinable features and
apply appropriate machining rules.
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Activity 11—2: Tagging Points

In this activity, you will learn to tag points so that the hole making processor
recognizes them as simple holes.

Step 1 Tag Points with Attributes.

1 Continue using *** _holemaking.prt.
1 Choose Tools — Tagging — Point Tagging from the menu bar.

1 Display the menu options next to Feature Name to see the
different feature names that can be attributed.

Main | Cthers I

Feature Mame

SIMPLE_HOLE

Feature Descripkion |3 e
THREADED _SIMPLE_HOLE

Feature Templates  |COUNTER_BORE_HOLE
THREADED _COUNTER_EORE_HOLE
COUMTER,_SUMK_HOLE
THREADED _COUMTER_SUMK_HOLE

| &.0 |30 Wy FEATURE
|&.0 | S0 IIe T

| Diamneter | Deg

1 Be sure SIMPLE _HOLE is specified as the Feature Name.

Main | Cthers I

Feature Mame SIMPLE HOLE
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1 Fill in the following values in the Tagging Attributes to Points

7 dialog. Be sure the Surfz}ce Finish field has been blanked out
7117 and that the Tolerance field says H7.
Y,

Depth [s0. 0000 | Rd

Tip&ndle [115.000 || |

Surface Finish I I -

Tolerance IH-I.- I -

Specifying a tolerance of H7 will cause the hole making
processor to include a reaming operation.

1 Select the point as illustrated below.

1 Choose Apply.

1 Select each of the remaining three points, choosing Apply
after selecting each point so that the attributes are applied to
each one.

1 Choose OK to accept the Tagging Attributes to Points dialog.

1 Choose OK to the message dialog to complete the tagging.

- Advanced Mill Applicati ©EDS igraphics NX
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Hole Making

Step 2 Create Operations to Machine the Simple Holes.

holes. 2 11
Y,

You can now create the operations that machine the simple s /j

1 Choose the Create Geometry icon in the toolbar.

1 Choose the SIMPLE_HOLE icon and be sure the Parent
Group option is set to Workpiece.

Create Geomekry
Tvpe hole_making =
—5ubkype

& (LN
I Al
T

1 Choose OK to create the operations.

1 Once the processing is complete, choose OK in the
SIMPLE_HOLE dialog to accept DIAMETER as the
classification criteria.

] Dismiss the Information window.

=i SIMPLE_HOLE 2
A | SPOT_DRILL_SIMPLE_HOLE 2

HETo521_010
o501 _0ay
aToE03_021
HaTo561_015
HaToE41_313

F

----- @ PRE_DRILL_TOL_SIMPLE_HOLE_Z

F

Eﬁ-ﬂ— DRILL_TOL SIMPLE _HOLE 2

----- (3| DEBUR_SIMPLE_HOLE 2

F

----- @ REAM_TOL_SIMPLE_HOLE_2

F

SERNANAN

Step 3 Generate the Tool Paths for the Simple Holes.

1 Highlight the SIMPLE_HOLE 2 feature group and
MB3—Generate to generate the tool paths.

©EDS Advanced Mill Applications -
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1 Choose OK to accept each one of the tool paths.

S . _ .
2117 If you like, you can double-click on each operation, choose
/// 77 A the Edit Display icon under Tool Path, set the Tool Display

option to 3-D and Replay the tool path to see the tools.

'H.H\
-
-
1 Save the part file.
You have completed this activity.
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Optimization
7
Optimization improves machining efficiency by consolidating tools to minimize 7 117
. : o /
the number of tools used, reordering operations to eliminate redundant tool Y,

changes, and resequencing features to minimize the tool travel distance.

= 1 3L OPTIMIZED _MC_3 T
'5-”—SPDT_DRILL_SIMF‘LE_HDLE_E >

W {JF 5POT_DRILL_SIMPLE_HOLE_7

W {J 5POT_DRILL_CB_HOLE 2

W {J SPOT_DRILL_CB_HOLE &

W {JF SPOT_DRILL_C5_HOLE_3

The Optimization dialog displays three options:

¢ Consolidate Tools causes the program to use as few tools as possible
without compromising the effectiveness of the machining.

e Minimize Tool Changes reorders operations to minimize the number
of tool changes that occur within the program. The system does this
without violating operation order constraints. For instance a drilling
operation will never be placed before a spot drilling operation.

e Create Optimization Group creates groups containing operations that
define an optimal tool path. Features cut with the same tool are
resequenced to minimize tool travel distance within and between
operations.

©EDS Advanced Mill Applications -
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..., | Activity 11—3: Optimizing a Spot Drill Subprogram
711

/
Z _— N - |
In this activity, you will examine an unoptimized spot drill subprogram and then
observe how optimization improves efficiency.
Step 1 Open an existing part, save with a new name and enter

the Manufacturing Application.

1 Open the part ama_optimization.prt.

1 Use the Save - As option under File on the menu bar and
rename the part to ***_optimization.prt where **%*
represents your initials.

1 Choose Application -~ Manufacturing.

Step 2 Generate the Unoptimized Tool Paths.
You will generate the tool paths for the existing
SPOT_DRILL suboperation to illustrate the inefficiency of
the tool movements.
In the Program Order View, notice the excessive number of
tool changes.
11-40 Advanced Mill Applications ©EDS Unigraphics NX
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U [ 5POT_DRILL

« U {} sPOT_DRILL_SIMPLE_HOLE '/////5
- SPOT_DRILL_SIMPLE_HOLE 1 / 11
Ak SPOT_DRILL_SIMPLE_HOLE 2 Y,

- sPOT_DRILL_SIMPLE_HOLE_3
- sPOT_DRILL_SIMPLE_HOLE_4
- sPOT_DRILL_SIMPLE_HOLE_S
- sPOT_DRILL_SIMPLE_HOLE &
- sPOT_DRILL_SIMPLE_HOLE_7
I sPOT_DRILL_CB_HOLE

Al sPOT_DRILL_CB_HOLE 1

A sPOT_DRILL_CB_HOLE_2

A sPOT_DRILL_CB_HOLE_3

Al sPOT_DRILL_CB_HOLE 4

A sPOT_DRILL_CB_HOLE_S

A sPOT_DRILL_CB_HOLE & 7
I sPOT_DRILL_C5_HOLE 7
- sPOT_DRILL_C5_HOLE 1

i A sPOT_DRILL_CS5_HOLE 2 E;

Yl SPOT_DRILL_C5_HOLE_3

o —

1 Choose the SPOT DRILL suboperation icon and
MB3 - Generate.

2

=V E

-~ 0 JFsrot_pry  EdiE..
{Fseor orr S
A sPoT_DRI “OPY¥
Al sroT DRI Delete
1k SPOT_DRI - Rename

i Ak SPOT_CRI |

0 Ak SPOT_CRI %

O fFspor prr  Femlay

] Turn the Pause After Each Path and Refresh Before Each
Path options off.

1 Choose OK to generate and display all of the tool paths for
the DRILL suboperation.

1 Choose OK to accept the tool paths.
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Notice the excessive and somewhat disorganized non-cutting

/777 tool movements.
;11 /
A, ,

b, P rl

Vo '.:

| eI S

B N

B S

. T q U

o} TR 1

It is much more efficient to use one tool where possible
regardless of feature type and to minimize tool changes and
traversals. You will see how optimization can accomplish
this.

Step 3 Optimize the Program.

Optimization should be done in the Program Order view.
This will allow you to observe the reordering of operations
and the creation of Optimization groups.

1 Choose the SPOT_DRILL subprogram icon in the
Operation Navigator and choose MB3 — Object — Optimize.

- Advanced Mill Applicati ©EDS igraphics NX
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g [FE] PROGRAM
MOMNE

T

~ Y sPoT_DRILL
JFspot_pri_ W
{FspoT_DRILL CORY
{FsroT_oRL_ Delete
Ak SPoT_DRILL_ Rename

Ak SPOT_DRILL_

Generate
Ak SPOT_DRILL_

Replay

Ak SPOT_DRILL_
Ak SPOT_CRILL.  Insert

- W sroT DRI ——
R Obiect
m .

SO DRILL Edit |

Transfarm. ..

IA!

N

Cuskomize, ..

Templake Setking, ..
Switch LayerLayouk

Inheritance List. ..
Update Lisk, ..

Sktark Posk, ..
End Past, ..

1 Be sure all three options are turned on and then choose OK

to begin the optimization.

The system will take a few moments to process.

1 When processing is complete, expand the Optimization

groups.

The number of tool changes has been reduced to four.
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MC_PROGRAM
- I (] PROGRAM

MOMNE

T

'-'S:- -Q

FEEE

[
-

FEEE

@@@G@o@@@@@@@ﬂ%@w@@@

-1 {8 SPOT_DRILL
= i.?} %DPTIMIEED N

- sPOT_DRILL_SIMPLE_HOLE
- sPOT_DRILL_CB_HOLE

Al sPOT_DRILL_CB_HOLE_S
-ﬂ-SF‘GT DRILL_CS_HOLE_2
OPTIMIZED _MC_1

-ﬂ-SF‘GT DRILL_SIMPLE_HOLE 1
SPOT_DRILL_SIMPLE_HOLE_5S
PTIMIZED MNC 2
SPOT_DRILL_SIMPLE_HOLE_2
SPOT_DRILL_SIMPLE_HOLE_3
SPOT_DRILL_SIMPLE_HOLE_4
SPOT _DRILL_CE_HOLE 1
SPOT_DRILL_CE_HOLE 3
SPOT _DRILL_CE_HOLE 4
SPOT_DRILL_CS_HOLE

SPOT _DRILL_CS_HOLE 1
PTIMIZED MC 3
SPOT_DRILL_SIMPLE_HOLE_6
SPOT_DRILL_SIMPLE_HOLE_7
I sPOT_DRILL_CB_HOLE_2
I sPOT_DRILL_CB_HOLE &
Yk SPOT_DRILL_CS_HOLE_3

=

]

chichchchichchchck

]

chick

Step 4 Generate the Optimized Tool Paths.

©EDS
All Rights Reserved

1 Choose the OPTIMIZE_NC 3 icon and then choose
MB3 - Generate to generate the tool path for this
optimization group.
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o) : 22
il spoT DRILL oimp Edite.. /11 y
il {F sPoT_DRILL_StMp S 7,/

-l Ak sPOT_DRILL_CB_ R SORY
W {lsPoT_DRILL_CE ¢ Delete
Y SPOT_DRILL_CS_+  Rename

S| DRILL |
S| COUNTERSINE W
& COUNTERBORE b

1 Choose OK to complete the tool path generation.

The system no longer machines manufacturing features in
order according to feature type. Now, as illustrated below, all
manufacturing features that can be cut by the same tool
regardless of feature type are grouped and an optimal tool
path is generated to minimize tool travel distance.

L~

. o
Countersink -

Simple T
A
Simple ™

|
Counterbore

1 Choose the SPOT_DRILL icon and then choose
MB3 - Generate to generate tool paths for all of the
optimization subprograms.

1 Save the part file.

You have completed this activity and the lesson.
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SUMMARY Hole Making is an advanced application that

automates the creation of operations such as
spot drilling, drilling, countersinking,
counterboring, reaming, tapping, and deburring
through the use of intelligent models
containing manufacturing features (User
Defined Features, User Defined Attributes,
and NX Based Features) and embedded
machining rules.

In this lesson you:

e Created a hole making program that
machines simple, countersunk, and
counterbore holes

o Identified where tools must be edited or
created and applied the necessary changes

o Tagged simple geometry so it would be
recognized as machinable features

e Optimized a program

DS
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Glossary

ABS — Absolute coordinate system.

Absolute Coordinate System — Coordinate system in which all geometry is located
from a fixed or absolute zero point.

active view — One of up to 49 views per layout in which you can directly work.

angle — In Unigraphics, an angle measured on the X-Y plane of a coordinate
system is positive if the direction that it is swept is counterclockwise as viewed from
the positive Z axis side of the X-Y plane. An angle swept in the opposite direction
is said to be negative.

arc — An incomplete circle; sometimes used interchangeably with the term “circle.”

ASCII — American Standard Code for Information Interchange. It is a set of 8-bit
binary numbers representing the alphabet, punctuation, numerals, and other
special symbols used in text representation and communications protocol.

aspect ratio — The ratio of length to height which represents the change in size of a
symbol from its original.

assembly — A collection of piece parts and sub-assemblies representing a product.
In Unigraphics, an assembly is a part file which contains components.

assembly part — A Unigraphics part file which is a user-defined, structured
combination of sub-assemblies, components and/or objects.

associativity — The ability to tie together (link) separate pieces of information to
aid in automating the design, drafting, and manufacture of parts in Unigraphics.

attributes — Pieces of information that can be associated with Unigraphics
geometry and parts such as assigning a name to an object.

block font — A Unigraphics character font which is the default font used for
creating text in drafting objects and dimensions.

body — Class of objects containing sheets and solids (see solid body and sheet body).

bottom-up modeling — Modeling technique where component parts are designed
and edited in isolation of their usage within some higher level assembly. All
assemblies using the component are automatically updated when opened to reflect
the geometric edits made at the piece part level.

©EDS Advanced Mill Applications GL-1
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boundary — A set of geometric objects that describes the containment of a part
from a vantage point.

CAD/CAM — Computer Aided Design/Computer Aided Manufacturing.

category, layer — A name assigned to a layer, or group of layers. A category, if
descriptive of the type of data found on the layers to which it is assigned, will assist
the user in identifying and managing data in a part file.

chaining — A method of selecting a sequence of curves which are joined
end-to-end.

circle — A complete and closed arc, sometimes used interchangeably with the term
“arc.”

component — A collection of objects, similar to a group, in an assembly part. A
component may be a sub-assembly consisting of other, lower level components.

component part — The part file or “master” pointed to by a component within an
assembly. The actual geometry is stored in the component part and referenced, not
copied, by the assembly. A separate Unigraphics part file that the system associates
with a component object in the assembly part.

cone direction — Defines the cone direction using the Vector Subfunction.
cone origin — Defines the base origin using the Point Subfunction.

half angle — The half vertex angle defines the angle formed by the axis of the cone
and its side.

constraints — Refer to the methods you can use to refine and limit your sketch.
The methods of constraining a sketch are geometric and dimensional.

construction points — Points used to create a spline. Construction points may be
used as poles (control vertices), defining points, or data points. See POLES,
DEFINING POINTS, and DATA POINTS.

control point — Represents a specific location on an existing object. A line has
three control points: both end points and the midpoint of the line. The control
point for a closed circle is its center, while the control points for an open arc are its
end and midpoints. A spline has a control point at each knot point. A control point
is a position on existing geometry. Any of the following points: 1. Existing Points 2.
Endpoints of conics 3. Endpoints and midpoints of open arcs 4. Center points of
circles 5. Midpoints and endpoints of lines 6. Endpoints of splines.

convert curve — A method of creating a b-curve in which curves (lines, arcs, conics
or splines) may be selected for conversion into a b-curve.

GL=2 Advanced Mill Applications ©EDS Unigraphics NX
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Coordinate System — A system of axes used in specifying positions (CSYS).

counterclockwise — The right-hand rule determines the counter- clockwise
direction. If the thumb is aligned with the ZC axis and pointing in the positive
direction, counterclockwise is defined as the direction the fingers would move from
the positive XC axis to the positive YC axis.

current layout — The layout currently displayed on the screen. Layout data is kept
in an intermediate storage area until it is saved.

curve — A curve in Unigraphics is any line, arc, conic, spline or b-curve. A
geometric object; this may refer to a line, an arc, a conic, or a spline.

defaults — Assumed values when they are not specifically defined.
defining points — Spline construction points. Splines created using defining points
are forced to pass through the points. These points are guaranteed to be on the

spline.

degree-of-freedom arrows — Arrow-like indicators that show areas that require
more information to fully constrain a sketch.

design in context — The ability to directly edit component geometry as it is
displayed in the assembly. Geometry from other components can be selected to aid
in the modeling. Also referred to as edit in place.

dimensional constraint — This is a scalar value or expression which limits the
measure of some geometric object such as the length of a line, the radius of an arc,
or the distance between two points.

directory — A hierarchical file organization structure which contains a list of
filenames together with information for locating those files.

displayed part — The part currently displayed in the graphics window.
edit in place — See design in context.

emphasize work part — A color coding option which helps distinguish geometry in
the work part from geometry in other parts within the same assembly.

endpoint — An endpoint of a curve or an existing point.
expression — An arithmetic or conditional statement that has a value. Expressions
are used to control dimensions and the relationships between dimensions of a

model.

face — A region on the outside of a body enclosed by edges.

Glossary
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feature — An all-encompassing term which refers to all solids, bodies, and
primitives.

file — A group or unit of logically related data which is labeled or “named” and
associated with a specified space. In Unigraphics, parts, and patterns are a few
types of files.

filtering — See object filtering.

font box — A rectangle or “box” composed of dashed line objects. The font box
defines the size, width and spacing of characters belonging to a particular font.

font, character — A set of characters designed at a certain size, width and spacing.
font, line — Various styles of lines and curves, such as solid, dashed, etc.
free form feature — A body of zero thickness. (see body and sheet body)

generator curve — A contiguous set of curves, either open or closed, that can be
swept or revolved to create a body.

geometric constraint — A relationship between one or more geometric objects that
forces a limitation. For example, two lines that are perpendicular or parallel
specifies a geometric constraint.

grid — A rectangular array of implied points used to accurately align locations
which are entered by using the “screen position” option.

guide curve — A set of contiguous curves that define a path for a sweep operation.

virtual intersection — Intersection formed by extending two line segments that do
not touch to the position that they cross. The line segments must be non-parallel
and coplanar.

inflection — A point on a spline where the curve changes from concave to convex,
OT Vice versa.

interactive step — An individual menu in a sequence of menus used in performing a
Unigraphics function.

isometric view (Tfr-ISO) — Isometric view orientation — one where equal distances
along the coordinate axes are also equal to the view plane. One of the axes is
vertical.

knot points — The defining points of a spline. Points along a B-spline, representing
the endpoints of each spline segment.

GL—-4 Advanced Mill Applications ©EDS Unigraphics NX
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layer — A layer is a partition of a part. Layers are analogous to the transparent
material used by conventional designers. For example, the user may create all
geometry on one layer, all text and dimensions on a second, and tool paths on a
third.

layout — A collection of viewports or window areas, in which views are displayed.
The standard layouts in Unigraphics include one, two, four or six viewports.

layouts — Standard layouts are available to the user. These include:
L1 — Single View,

L2 — Two Views,

L3 — Two Views,

L4 — Four Views,

L6 — Six Views.

Information window — The window used in listing operations, such as Info.

loaded part — Any part currently opened and in memory. Parts are loaded explicitly
using the File — Open option and implicitly when they are used in an assembly being
opened.

menu — A list of options from which the user makes a selection.

model space — The coordinate system of a newly created part. This is also referred
to as the “absolute coordinate system.” Any other coordinate system may be
thought of as a rotation and/or translation of the absolute coordinate system.

name, expression — — The name of an expression is the single variable on the left
hand side of the expression. All expression names must be unique in a part file.
Each expression can have only one name. See expression.

objects — All geometry within the Unigraphics environment.

offset face — A Unigraphics surface type created by projecting (offsetting) points
along all the normals of a selected surface at a specified distance to create a “true”
offset.

options — A number of various alternatives (functions, modes, parameters, etc.)
from among which the user can choose.

origin — The point X = 0, Y = 0, Z = 0 for any particular coordinate system.

parametric design — Concept used to define and control the relationships between
the features of a model. Concept where the features of the model are defined by
parameters.

part — A Unigraphics file containing a .prt extension. It may be a piece part
containing model geometry, a sub-assembly, or a top-level assembly.

©EDS Advanced Mill Applications GL-5
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part or model — A collection of Unigraphics objects which together may represent
some object or structure.

partially loaded part — A component part which, for performance reasons, has not
been fully loaded. Only those portions of the component part necessary to render
the higher level assembly are initially loaded (the reference set).

point set — A distribution of points on a curve between two bounding points on that
curve.

Point Subfunction Menu — A list of options (methods) by which positions can be
specified in Unigraphics.

read-only part — A part for which the user does not have write access privilege.

real time dynamics — Produces smooth pan, zoom, and rotation of a part, though
placing great demand on the CPU.

Refresh — A function which causes the system to refresh the display list on the
viewing screen. This removes temporary display items and fills in holes left by Blank
or Delete.

right-hand rule, conventional — The right-hand rule is used to determine the
orientation of a coordinate system. If the origin of the coordinate system is in the
palm of the right fist, with the back of the hand lying on a table, the outward
extension of the index finger corresponds to the positive Y axis, the upward
extension of the middle finger corresponds to the positive Z axis, and the outward
extension of the thumb corresponds to the positive X axis.

right-hand rule for rotation — The right-hand rule for rotation is used to associate
vectors with directions of rotation. When the thumb is extended and aligned with a
given vector, the curled fingers determine the associated direction of rotation.
Conversely, when the curled fingers are held so as to indicate a given direction of
rotation, the extended thumb determines the associated vector.

screen cursor (cursor) — A marker on the screen which the user moves around
using some position indicator device. Used for indicating positions, selecting
objects, etc. Takes the form of a full-screen cross.

sheet — A object consisting of one or more faces not enclosing a volume. A body of
zero-thickness. Also called sheet body.)

sketch — A collection of geometric objects that closely approximates the outline of
a particular design. You refine your sketch with dimensional and geometric
constraints until you achieve a precise representation of your design. The sketch
can then be extruded or revolved to obtain a 3D object or feature.

Advanced Mill Applications ©EDS Unigraphics NX
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Sketch Coordinate System (SCS) — The SCS is a coordinate system which
corresponds to the plane of the sketch. When a sketch is created the WCS is
changed to the SCS of the new sketch.

solid body — An enclosed volume. A type of body (see Body).

spline — A smooth free-form curve.

stored layout — The last saved version of a layout.

stored view — The last saved version of a view.

string — A contiguous series of lines and/or arcs connected at their end points. v
 GL
sub-assembly — A part which both contains components and is itself used as a /)

component in higher-level assemblies.

surface — The underlying geometry used to define a face on a sheet body. A
surface is always a sheet but a sheet is not necessarily a surface (see sheet body).
The underlying geometry used to define the shape of a face on a sheet.

system — The Unigraphics System.

temporary part — An empty part which is optionally created for any component
parts which cannot be found in the process of opening an assembly.

top-down modeling — Modeling technique where component parts can be created
and edited while working at the assembly level. Geometric changes made at the
assembly level are automatically reflected in the individual component part when
saved.

trim — To shorten or extend a curve.

trimetric view (Tfr-Tri) — A viewing orientation which provides you with an
excellent view of the principal axes. In Unigraphics 11, the trimetric view has the
Z-axis vertical. The measure along the X-axis is 7/8 of the measure along Z, and the
measure along the Y-axis is 3/4 of the measure along Z.

Unigraphics — A computer based turnkey graphics system for computer-aided
design, drafting, and manufacturing, produced by UGS.

units — The unit of measure in which you may work when constructing in
Unigraphics. Upon log on, you may define the unit of measure as inches or
millimeters.

upgraded component — A component which was originally created pre-V10 but has
been opened in V10 and upgraded to remove the duplicate geometry.

©EDS Advanced Mill Applications GL-7
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version — A term which identifies the state of a part with respect to a series of
modifications that have been made to the part since its creation.

view — A particular display of the model. View parameters include view orientation
matrix; center; scale; X,Y and Z clipping bounds; perspective vector; drawing
reference point and scale. Eight standard views are available to the user: Top,
Front, Right, Left, Bottom, Back, Tfr-ISO (top-front-right isometric), and Tfr-Tri
(top-front-right trimetric).

view dependent edit — A mode in which the user can edit a part in the current work
view only.

view dependent modifications — Modifications to the display of geometry in a
particular view. These include erase from view and modify color, font and width.

view dependent geometry — Geometry created within a particular view. It will only
be displayed in that view.

WCS — Work Coordinate System.

WCS, work plane — The WCS (Work Coordinate System) is the coordinate system
singled out by the user for use in construction, verification, etc. The coordinates of
the WCS are called work coordinates and are denoted by XC, YC, ZC. The XC-YC
plane is called the work plane.

Work Coordinate System — See WCS.

work layer — The layer on which geometry is being constructed. You may create
objects on only one layer at a time.

work part — The part in which you create and edit geometry. The work part can be
your displayed part or any component part which is contained in your displayed
assembly part. When displaying a piece part, the work part is always the same as
the displayed part.

work view — The view in which work is being performed. When the creation mode
is view dependent, any construction and view dependent editing that is performed
will occur only in the current work view.

XC axis — X-axis of the work coordinate system.

YC axis — Y-axis of the work coordinate system.

ZC axis — Z-axis of the work coordinate system.
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Degree-of-freedom Arrows, GL—3
Design in Context, GL—3
Dimension Constraints, GL—3

Direct Machining of Facets
digitizing data, 6—2
facet part geometry, 6—2
Operation types used with, 6—2
Overview, 6—2
Reverse engineering, 6—2
scanning data, 6—2

Direction, Cone, GL-2
Directory, GL—3
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Index

Displayed Part, GL—3

E

Edit in Place, GL-3
Emphasize Work Part, GL-3
Endpoint, GL-3

Expressions, GL—3
Names, GL-5

F

Face, GL-3

Feature Groups, 11—4
Features, GL—4

File, GL-4

Filtering, GL—4

Fixed Contour
drive geometry, 3—2
drive methods
area milling, 3—5
boundary, 3—5, 3—45
part containment, 3—47
pattern, 3—48
concentric arcs, 3—50
follow periphery, 3—48
parallel lines, 3—49
profile, 3—48
radial lines, 3—49
standard drive, 3—50
curve/point, 3—5
flow cut, 3—7

climb, conventional, mixed direction, 3—27

reference tool, 3—29
options, 3—30
cut type, 3—30
hookup distance, 3—30

maximum concavity, 3—30
minimum cut length, 3—30

overlap distance, 3—31

reference tool diameter, 3—31

sequencing, 3—30

sequencing Inside—Out, 3—30
sequencing Inside—Out Alternate, 3—31
sequencing Outside—In, 3—30
sequencing Outside—In Alternate, 3—31
sequencing Steep First, 3—31
sequencing Steep Last, 3—31

steep, 3—32
stepover distance, 3—30
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using cut area and trim boundary geometry,

3-27
radial cut, 3—6, 3—89
spiral, 3—5, 3—63
surface, 3—6, 3—68
tool path, 3—6, 3—88
User Function, 3—7, 3—88
drive points, 3—2
gouge check, 3—90
multi depth cutting, 3—59
tolerance values, 3—59
traversal, 3—59
non-—cutting moves, 3—90
collision checking, 3—91
operation types, 3—10, 3—11
contour_area, 3—10
contour_surface_area, 3—10
fixed_contour, 3—10
flowcut_ref tool, 3—11
parent groups, 3—7
MILL _AREA, 3-8
MILL BND, 3-7
MILL GEOM, 3-7
terminology, 3—3
check geometry, 3—3
drive geometry, 3—3
drive method, 3-3
drive points, 3—3
part geometry, 3—3
projection vector, 3—4
use of, 3—2

Font
Box, GL—4
Character, GL—4
Line, GL-4

Free Form Feature, GL—4

G

Generator Curve, GL—4
Geometric Constraint, GL—4
Grid, GL—4

Guide Curve, GL-4

H

Half Angle, GL-2

High Speed Machining
application of, 7-2
basic requirements, 7—2
characteristics, 7—2

comparison with conventional, 7—4
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methods for, 7—3

mixed cut directions, 7—16, 7—17

nurbs, 7—20
controllers which use, 7—20
fitting control tolerance, 7—24
join segments, 7—24

Overview, 7—2

specific goals, 7—2

Hole Making

feature groups, 11—4

knowledge fusion navigator, 11—4

optimization, 11—-39

tagging, 11—34

Templates, 11-3

use of, 11-2

In Process Workpiece, overview, 5—2
Inflection, GL—4

K

Knot Points, GL—4
Knowledge Fusion Navigator, 11—4

L

Layer, GL-5
Layout, GL-5

Libraries
cut methods, 10—34
cutting tool, 10—9
cutting tool material, 10—29
feeds and speeds, 10—39
machine tool, 10—19
overview, 10—2
part material libraries, 10—25
tool graphics , 10—18

Listing Window, GL—-5

Loaded Part, GL-5

M

Menu, GL-5

Mixed Cut Directions, 7—17
Model, GL—-6

Model Space, GL—5

N

NC Assistant

activation of, 8—2

analysis types available, 8§—2
cornor radius, 8—3
draft angle, 8—3
fillet radius, 8—3
levels, 8—2

Overview, 8—2

O

Object, GL-5

Offset Surface, GL-5
Optimization, 11—-39
Origin, Cone, GL—-2

P

Parametric Design, GL—5
Part, GL-5, GL-6

part material data location, 10—25 7///,
Partially Loaded Part, GL—6 ; IN :
Point Set, GL—6 v

Point Subfunction, GL—6

R

Read-Only Part, GL—6
Real Time Dynamics, GL—6
Refresh, GL—-6

Right Hand Rule, GL—6
Rotation, GL—6

S

SCS, GL-7
Sheet, GL—-6

Sketch, GL—-6
Coordinate System, GL—7

Solid Body, GL—-7
Spline, GL—-7

Stored Layout, GL—7
Stored View, GL—-7
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String, GL—7 W
Sub-assembly, GL—7

WAVE Geometry Linker
Surface, GL—7 Assemblies and Wave, 1—7
System, GL—7 At Timestamp, 1-2, 1-5

Blank Original, 1-3

Create Non—Associative, 1—3
T definition of, 1-2

deleting parent geometry, 1—6
editing links, 1—4

Tagging, 1134 Extracted feature, 1-5

Templates geometry types, 1-3
changing the machining environment, 9—34 how to access, 1—-2
creating of, 9—10 how to inable, 1-3
definition of, 9—-2 linking procedure, 1—14
Overview, 9—2 Links
subtype icons, 9—2, 9-5, 9—10 Break Links, 1-5
template operation settings, 9—34 broken, 1-5
template part files, 9—3 deleting of, 1-7
template sets, 9—4 newly broken, 1—6

creating a group, 9—5 simplify, 1—18
creating an operation, 9—5 Simplify Body, 1-19
creating and using, 9—5 WCS, GL—8

creation of tools, 9—9
location of, 9—4
specification of, 9—5

7///, subtype, 9—8

Wire EDM
cut types, 4—2
external trim, 4—29
internal trim, 4—11

/ IN - type, 9—8
/ / template settings SuEtYiES, 4—29 ”
v load with parent option, 9—11 ac hum’ Z "
template option, 9—10 rough pass, &—
trim, 4—12
Temporary Part, GL—7 no core, 4—3
Tfr-ISO, GL—4 profile, 4—34
. geometry, 4—38
Tir-Tri, GL—7 corner control, 4—42
Top—Down Modeling, GL—7 add arcs, 4—43
. English D Loop, 4—43
Trim, GL—7 loop radius, 4—43

maximum angle, 4—43
minimum angle, 4—43
U extend tangent, 4—43
fillets, 4—44
Unigraphics, GL—7 fillet radius, 4—44
. maximum angle, 4—44
Units, GL—7 minimum angle, 4—44
Upgrade, Component, GL—7 parameters, 4—38
2 Axis, 4—41
4 Axis Solid, 4—42
V 4 Axis Wireframe, 4—41
commands at end, 4—40
commands at start, 4—40

Version, GL—-8 edit members, 4—39

View, GL—8 edit post commands, 4—40
Isometric, GL—4 material retained, 4—38, 4—42
Trimetric, GL-7 select/reselect, 4—41
Work, GL-8 stock, 4—39
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tolerances, 4—39 upper plane / lower plane, 4—45
type, 4—38 wire diameter, 4—45
wire position, 4—39 Overview, 4—2
mach@n@s supported, 4—2 Work Layer, GL—8
machining parameters
backburn distance, 4—44 Work Part, GL—8

cutoff distance, 4—44
cutoff stock, 4—45

distance, 4—45 X
finish passes, 4—44 ‘
no core stock, 4—44 XC-Axis, GL-8

number of passes, 4—44
pass cut direction, 4—46

rough passes, 4—44 Y
stepover, 4—46
stepover type, 4—46 YC-Axis, GL—8

% of wire, 4—46
absolute stock, 4—46

distance, 4—46 Z
variable, 4—46
stop point, 4—45 ZC-Axis, GL-8
77,
JIN,
VI,
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Reference Chart Tear Outs

These tear out reference charts are provided for your convenience.
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Student Profile
DS Advanced Mill Applications

Name Date

Employer

U.S. citizen? Yes/ No

When is your planned departure time? am/pm

Please answer the following questions as honestly as you can. We are concerned about providing training that
meets your needs. If you have any additional comments please write them on the back of this form.

1.
2.

Job title:

Current responsibilities:

How long have you held these responsibilities? Years Months
How long have you been working with CAD/CAM/CAE systems? Years
What other CAD/CAM/CAE systems are you familiar with?

Are you currently using Unigraphics? Version Hours per week?

What is the function of your CAD/CAM/CAE system (documentation, modeling, analysis,
translation interface, etc.)?

8. What do you model in your Unigraphics part files (castings, assemblies, floor plans, etc.)?
9. Please list other completed CAD/CAM/CAE courses and the provider including Unigraphics CBT
and CAST:
Course Provider
10. Please check the box that best describes your current skill level in the various Unigraphics
disciplines listed below.
none novice intermediate | advanced future use
Wireframe Modeling
Solid Modeling
Parametric Modeling
Drafting
Assemblies
Manufacturing
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Advanced Mill Applications
Class Agenda

Day 1 Morning
® Introduction and Overview
® |essonl Wave Geometry Linker in Manufacturing
e Workbook Section 1 Project Description
Afternoon
e Workbook Section 2  Process Planning
® Workbook Section 3  Manufacturing Operation Preparation
® |esson?2 Cavity Milling
® Workbook Section 4 Cavity Mill

Day 2 Morning
® |esson3 Fixed Contour
e Workbook Section 5  Fixed Contour
Afternoon
® |esson3 Fixed Contour
o Workbook Section 6 Flowcut
e Workbook Section 7 Fixed Contour Finishing
® |esson4 Wire EDM
Day 3 Morning
® |esson5 In—Process Workpiece
® |esson 6 Machining Faceted Geometry
® |esson7? High Speed Machining
® |esson8 NC Assistant
Afternoon
® |esson9 Templates
® |esson 10 Libraries
® |esson 1l Hole Making
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Advanced Mill Applications
DS Training Course Evaluation

Name (Optional) Date

Instructor Location NX Version 1

Please give your honest opinion about the training you have received during this class. Provide additional
comments on the reverse side of this evaluation form.

[(_Please check the box if you would like your comments, regarding the training you just received, featured in our
training publications. We will contact you if more information is needed.

Hotel Accommodations (if applicable) Hotel name

What was your overall impression of this hotel? Poor 2 3 4 5 6 7
Facilities — How would you rate the training facilities? Poor 2 3 4 5 6 7
Instruction — How would you rate the instruction? Poor2 3 4 5 6 7
Was the instructor knowledgeable of the subject? Poor 2 3 4 5 6 7
Comments

1. Were the course objectives clearly defined and were they met? Yes No
Please explain:

2. Were concepts effectively communicated so that you understand how to apply the software?  Yes
No Please explain:

3. How well prepared do you now feel to use the functions covered in this course in your day to day
activities? Please explain:

4. Were the student activities effective in learning the Manufacturing Process? Yes No Please
explain:
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5. What additional topics would you like to see covered in this course? Please explain:

6. Do you have any other suggestions on how the course could be improved? Yes No
Please explain:

7. In order to continually improve our courseware, a post class survey is conducted; would you be

Willing to participate in this survey. D (If you checked this box, make sure that your name is on this sheet.)

Course — What was your overall impression? Poor 2 3 4 5 6 7

Additional Comments
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