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Course Overview

Course Overview

Course Description

The Turning Manufacturing Process course teaches the use of the
Manufacturing Application for creating Lathe tool paths.

The course is taught within the context of an NC/CNC programming session
and emphasizes the programming organization and efficiency that the
Manufacturing Application provides. The purpose of this class is to teach you
how to use the Turning software as you would in your work environment.

Intended Audience

This course is intended for Manufacturing Engineers, Process planners and
NC/CNC Programmers who use the Unigraphics Turning Manufacturing
Application.

Prerequisites

The required prerequisites for the course are:

o Practical Applications of Unigraphics or CAST equivalent

o Mill Manufacturing Process course or the current CAM Transition
course

« Basic understanding of the Master Model concept

A working knowledge of the following:

e The Unigraphics software interface
e Part file saving conventions

e Experience as an NC/CNC programmer

©EDS Turning Manufacturing Process -1
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Special Considerations

When you select lathe_mill as the Configuration and lathe as the CAM Setup,
the system will create the mill planer and drill templates in your setup as well
as the lathe templates. This course will discuss the lathe templates and options.
Mill Manufacturing is a prerequisite to this class, and therefore, you should be
familiar with planar milling and drilling (as they pertain to milling) concepts.

The user interface is common to all of Manufacturing. The general use of the
user interface is taught in the Mill Manufacturing Process and CAM Transition
course. The specific differences in Turning are discussed in this course.

Objectives

After successfully completing this course, you will be able to perform the
following activities in Unigraphics:

e create Face, Rough, Finish and Thread operations
e create Lathe cross-sections
e create Lathe tools

e create and assign Programs, Geometry, and Methods to organize
programming information

e use the In-Process Workpiece to track the remaining material on your
part

Student Responsibilities

e Be on time

Participate in class

Focus on the subject matter

Listen attentively and take notes

Enjoy the class

-2
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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
(3 characters)

\

FrEE XXXXXXXXXXXXXXXXXXXX.prt

\ /

extension
underscore delimiter (4 characters)

part name
(1 — 120 characters)

When you save a part file for your later use. Use your initials (***) to replace
the course name initials. Save these files to your 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.

NOTE Notes provide you with information to help you
understand the new concepts.

©EDS Turning Manufacturing Process =3
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The Arrow Symbol (-)

When you see the arrow symbol (- ), it means that you choose an option, then
immediately choose another option (stacking the option selections). For
example, Tools — Operation Navigator — Toolpath — Replay means:

o put the cursor on Tools on the main menu bar
e press mouse button #1 to display the pull-down menu

o slide the cursor down to Operation Navigator (continuing to press
mouse button # 1)

« slide the cursor down to Toolpath
« slide the cursor down to Replay
« release mouse button #1

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: FORMATS)

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

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

Layers 151 — 180, Manufacturing (Category: MFGQG)

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

-4
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Colors

The following colors are preset to indicate different object types:

Object Valid colors
Bodies
Solid Green
Sheet Yellow
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:

sketch preferences

commonly used expressions

layer categories

user-defined views and layouts

part attributes

parent groups (Tools, Geometry, Method and Program)

Engages and Retracts, From, Start and Return Points

©EDS Turning Manufacturing Process
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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
included in most
e Project lessons

e Summary

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

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.

Workbook Overview

The workbook contains a project that requires lathe programming. You will
start with facing operations, create several OD and ID roughing operations and
then finish the part.

It is the intent of this project to allow you to apply the skills taught in this
course. At any point when progress is not being made, ask your instructor for
help.

Turning Manufacturing Process ©EDS Unigraphics NX
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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:

©EDS Turning Manufacturing Process -7
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Student and Workbook Parts

The parts for this class are stored in the class Parts directory. There are two
sub-directories located in the Parts directory, the Students_parts and
workbook_parts.

The Student_parts sub-directory contains the parts that you will use when
working on activities in the Student Manual.

The workbook_parts sub-directory contains the parts that you will use when
working on the project within the workbook.

System Privileges

You do not have the system privilege to modify any of the part files. If you
attempt to do so, you will get a message saying that the file is Read Only.
However, this does not restrict you from working in these files.

You can use the File — Save As ... option to save the current part file using your
initials. For example, the part file tmp_any.prt rename would be (your
initials)_any.prt.

Saving Assembly Parts

When you save an Assembly part file in the directory provided by your
instructor, you may need to change the Load Option (File — Options - Load
Options) to As Saved. This will allow you to open your part and the associated
assembly components.

The Parts that are available in the class room have their Load Option (File -
Options — Load Options) set to, From Directory. This limits the search for
associated assembly files to the directory in which the associated assembly files
reside.

Turning Manufacturing Process ©EDS Unigraphics NX
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The steps necessary are as follows:

Step 1 Change the Part File Load Options.

You are going to change the Part File Load Options from From
Directory to As Saved.

1 Choose File — Options — Load Options.

J%. Unigraphics NX -
File Toolz Assemblies Information  Preferences &

[ Mew... Chrl+M
= Open... Chrl+0

Save [ptinns..

[nteroperate. ..

Ltilitie= L
Execute UG/Open r

Recently Opened Parts  #

E uit

The Load Options dialog is displayed. You change the Load
Options by specifying the Load Method.

Load Options

Load Method ———
Change the T Az Saved

" Search Directones

1 Choose As Saved from the dialog.

Load Method ———
™ Az Saved

™ From Directans

" Search Directones

©EDS Turning Manufacturing Process -9
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The flow chart below shows the typical Manufacturing process when using the
Unigraphics Manufacturing software.

Unigraphics Manufacturing Process

Turning

Select Machining Environment
Determine CAM Session Configuration

CAM Setup for Lathe

Analyze/Create
Geometry

Y

Create/Modify

Program

Parent Groups

Y Y

Tools Geometry

Method

-10
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Create/Modify
Operations

Y

Generate Tool Path

Y

Verify

Y

Postprocess
Shop Documentation
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Terminology

The following terms are presented along with a brief definition so that you will
be somewhat familiar with the Turning terms as used in the Unigraphics

environment.

CAM Files
Template Part File — any part file that contains CAM
information such as, tools, methods and operations that can be
retrieved through the template mechanism into another part
file.

Operation/Tool Path

Blank — is the uncut material.

In Process Workpiece — is the geometry that represents the
shape of the work piece at each stage of cutting during the
machining process.

Level Angle — defines the direction of cut relative to the WCS.

Cut Type or Cut Method — predefined machining methods such
as level zigzag, contour rough zig or plunge.

Stepover — the distance the tool travels between passes.

Material Side — is the side of the part surface that is not to be
cut.

Radial Move — is motion defined perpendicular to the
centerline.

Radial Clearance — is a line or level defined parallel to the
centerline.

Axial Move — is motion defined parallel to the center line axis.

Axial Clearance —is a line or level defined perpendicular to the
centerline.

©EDS Turning Manufacturing Process =11
All Rights Reserved Student Manual



Course Overview

Auto Detection — identifies regions to be cut based on part
geometry, In-process Workpiece, cut parameters, and tool
shape.

Containment — are radial and axial positions that limit the area
to be cut.

Teach Mode — is a cut type that enables you to define the
motions of the operation step by step. This is comparable to
manual programming.

Cleanup — creates an additional pass to clear excess material
left after the rough cuts.

Geometry

Reversal— Any geometry that turns away from the cut motion.

The tool will create a ramping motion into the material to cut

the reversal.

Undercut— The tool motion will determine whether the

geometry is a reversal (which may be cut) or an undercut (which

is not cut).

Reversal <«—— Tool Motion
E— Undercut
Centerline
Tool Motion
Undercut
| «—— Reversal
Centerline
-12 Turning Manufacturing Process ©EDS Unigraphics NX
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Reversal

C—I Tool Motion

E‘_ Reversal

Centerline

~
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Lathe Cross Sections

Lathe Cross Sections

Lesson 1 /S

/
717

Y,

PURPOSE

Lathe Cross Section allows you to create associative
curves that represent a 2D cross section of a solid
body to be used for Lathe Programming.

The body can be rotational symmetrical (e.g., cylindrical, cone, etc.) requiring a

Simple cross section, or non-symmetrical (e.g., a cam shaft hex, etc.) requiring a
Complex cross section.

OBJECTIVES

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

e create Simple and Complex Cross Sections

¢ identify the Body and the Rotation, Projection and
Section Planes

This lesson contains the following activities.

Activity

Page
1—-1 Creating a Simple Cross Section .............. 10-4
1-2 Create a Simple Cross Section Unassisted . ... .. 1-10
1-3 Create a Complex Cross Section .............. 1-11

©EDS Turning Manufacturing Process 1-1
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Lathe Cross Sections

The Lathe Cross Section Feature

S ..

7 The two cross-sectioning methods are:

/ . . .

Y, Simple — The Simple method uses a single section plane. The

resulting cross-sectional curves lie in the plane used to create
the cross section. This is intended for symmetrical parts.

Complex — The Complex method uses multiple section planes.
The cross—sectional curves are rotated about a specified axis
(axis of rotation) onto a projection plane. This is intended for
non-symmetrical parts.

Simple Cross Section

Complex Cross Section \/
Look at the Lathe Cross Section dialog that follows.

Lathe Cross Section Use these icons to define the
body, axis, projection plane,
and section plane of the
cross section

"Definitinn Steps

These icons define the
section type:

eSimple
eComplex
Defaults
Fixis MCS_SPINDLE  * These options
I = J define the axis,
Prajection |mcs_spnplE 7] projection plane,
S and section plane
|MC5_5F'INDLE =l for the section cut
[T Confirm Upon Apply
] | Apply | Cancel |
1=2 Turning Manufacturing Process ©EDS Unigraphics NX
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Lathe Cross Sections

Activity 1—1: Creating a Simple Cross Section

/4

/ /
/ 17
. . Y,
In this activity, you are going to create two simple cross sections on the shaft

shown below. You will cross section the blank and then the part geometry. The

cross sections that you create will be used in a following lesson when you create
lathe boundaries.

Step1 Open and rename the part, then enter the Manufacturing
application.

1 Open the part tmp_crs_sec_1.prt.

1
apl
I
[

=
=

1 Save the part file with your initials *** _crs_sec_1.prt.
1 Choose Application — Manufacturing.

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.

©EDS Turning Manufacturing Process 1=-3
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Operation Mavigator - Progr3 |

S

/ 1 f Marne
y /’ MC_PROGRAM
7S [ NONE

« | 2

Step 2 Check the location of the MCS.

Check the location of the WCS and MCS before you start since
many of the cross sections are created using the default MCS
XY-Plane.

1 Visually check the WCS and MCS locations.

Note that the WCS and MCS are both in the same location. You
must also check the MCS_SPINDLE Parent Group.

Change the Operation Navigator view.

1 Choose the Geometry View icon.

b, 5% PR

1 Double click on the MCS_SPINDLE Parent Group in the
Operation Navigator.

The TURN_ORIENT dialog is displayed.
1 Visually check the MCS location.

The XM is along the Spindle axis and the YM is parallel to the
face of the chuck.

1 Choose Cancel to dismiss the dialog.

Turning Manufacturing Process ©EDS Unigraphics NX
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Step 3 Specifying the Body.

You first select the solid bodies and then define a section plane. ;//1//5

/
/

J Choose Tools — Lathe Cross-Section. 2 A

The Lathe Cross Section dialog is displayed.

1 Choose the Simple Section icon.

Simple
Section

Before creating any cross sections, note the work layer. It is
layer 50. You will create each cross section on it’s own layer.
This will allow you to display cross sections as required.

Now you will select the body or bodies to cross section. In this
case, you are going to cross section the Blank geometry.

It will be helpful to eliminate some of the geometry that you are
not going to need.

Use the Hidden Edge option to hide the extra geometry that is
not needed at this time.

1 Use MB3 in the work view to choose Hidden Edges —
Invisible option on the pop up menu.

©EDS Turning Manufacturing Process 1-5
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Your part should look similar to the part shown below.

7,
; 1 / Blank geometry
Y, e
Z€C _xc
\Tail Stock
Front Work

You can use the Hidden Edges option in any of the views that
you will be using.

1 Select the blank geometry as shown below.

A

Choose this cylinder

Front Work
The cylinder is highlighted and displayed in red.

This is the only body that you are going to select.
J Choose OK.

The plane symbol is displayed at MCS XY-Plane.

Turning Manufacturing Process ©EDS Unigraphics NX
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Step 4 Specify the Section Plane

The Section Plane icon is selected.

Lathe Cross Secktion

Definition Steps

s X | &

Dis

Defaulks

Projection

Seckion

M5 _SPINDLE

w
—
w
—

M5 _SPINDLE

[Mcs seroLe Jaam

[T Confirm Upon Apply

] | Apply | Ear‘u:ell

Section Plane

— Define the Section
Plane here

The Cue line prompts you to Specify the section plane(s).

You are going to use the default Section, MCS XY-Plane.

J Choose OK.

The cross section is created and displayed in orange.

o

YC

7C

1

XC

If you used the Hidden Edge option to hide the extra geometry,
undo it now.

©EDS
All Rights Reserved
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1 Choose Hidden Edges — Visible.

;////5 You will create a cross section of the part geometry. Before you
/ 17 begin, change the work layer.
Y

1 Choose Format — Layer Settings from the Menu Bar.
The Layer Settings dialog is displayed.

1 Key in 55 in the Work field and select the Make Work button
below the list box.

Now you will make layer 50 invisible. This is the layer that
contains the blank cross sections.

1 Double click on Layer 50.

You no longer need the blank cylinder geometry. You will make
it invisible as well.

1 Double click on layer 53.
J Choose OK.

You are returned to the Lathe Cross Section dialog. Layer 55 is
now the work layer and layer 50 and 53 are invisible. Your part
should look similar to the part shown.

'.I_\_ B

I \ —d
:j - _/_u_ll
i

You are ready to create the part geometry cross section.

1 Choose the Simple Section icon if it is not already selected.

1 Select the part geometry as shown.

| ] [ ] ¢ || ) Ili )
j [/ IR N

1

All of the part geometry is selected to cross section and is
highlighted in red.

Turning Manufacturing Process ©EDS Unigraphics NX
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Step 5

J Choose OK.

/
A plane symbol is displayed at the MCS XY-Plane and the ;/1//2
Section Plane icon is selected on the Lathe Cross Section dialog. “

The Cue line prompts you to specify the Section Plane.

You will use the default MCS XY-Plane again.
J Choose OK.

The cross section is created.

Change the layer settings to ease geometry selection.

You are going to make layer 1 invisible.
1 Choose Format — Layer Settings from the Menu Bar.
The Layer Setting dialog is displayed.

1 Double click on Layer 1 (contains the part geometry) to
make it invisible.

J Choose OK.

——
P

You now have associative curves that you can select for your
lathe boundary creation.

Next you will make layer 50 selectable.

1 Choose Format — Layer — Settings from the Menu Bar.
The Layer Settings dialog is displayed

1 Double click on Layer 50 and choose OK.

J Choose File —» Save from the Menu Bar.

©EDS Turning Manufacturing Process 1-9
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/ 1/ 2 Activity 1—2: Create a Simple Cross Section Unassisted
/ /

Y,

In this activity, you will create a Simple Cross Section with limited instruction.

Step1 Open and rename the part.

1 Open the part file tmp_crs_sec_2.prt.

1 Save the part file using Save As , *** crs_sec_2.prt, where
*** represents your initials.

Step 2 Create the Cross Section geometry for this part.
1 Put the Cross Section geometry on Layer 53.
If you have any questions, ask your instructor.

1 Save the part file.

1 Close All part files.

Turning Manufacturing Process ©EDS Unigraphics NX
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Activity 1—3: Create a Complex Cross Section

/4

i
A,

In this activity, you will create a complex cross section.

You will create a plane that intersects the outermost edges of a solid, and then
rotate the resulting edge curve to the MCS XY plane.

To create the edge curve, you must select a solid body and specify a Cross
Section plane that intersects the outer edge of the solid.

To project the curves, you must specify the axis of curve rotation (usually
around the MCS X axis) and the Projection plane to which the curves are
rotated (usually the MCS XY plane).

Step1 Open and rename the part.

1 Open the part file tmp_crs_sec_3.prt.

1 Save the part file using Save As, *** _crs_sec_3.prt, where
“** represents your initials.

1 Choose Application — Manufacturing.

©EDS Turning Manufacturing Process 1-11
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Step 2 Create the Complex Cross Section geometry which

/////5 represents the largest OD or swing of the part.
;1 7

/ - .

///A 1 Choose Tools — Lathe Cross-Section.

The Lathe Cross Section dialog is displayed.

1 Choose the Complex Section icon.

Lathe Cross Secktion

|'DeFiniI:i|:|n Steps

BN

Complex Section

—k
s

Notice under the Definition Steps label, the Body icon is
highlighted. You are prompted to choose the body.

1 Use the cursor to select the part body.

Select the part body

J Choose OK.

Turning Manufacturing Process ©EDS Unigraphics NX
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Under the Definition Steps label, notice that the Axis icon has
been selected. You are prompted to specify the axis of rotation /S

for the cross section curves. 21 7

Y,

Lathe Cross Secktion

[Defini%;% %
\ Axis

Also note that the Axis label is highlighted. The default
MCS_SPINDLE is correct for this part.

J Choose OK.

Note that under the Definition Steps label, the Projection Plane
icon is highlighted. You are prompted to specify the plane to
which the cross section curves are to be rotated.

Lathe Cross Secktion

|'DeFiniI:i|:|n Skeps

@RS
\ Projection Plane

Also note that the Projection label is highlighted. The default
MCS_SPINDLE is correct for this part.

J Choose OK.

©EDS Turning Manufacturing Process 1-13
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Note that under the Definition Steps label, the Section Plane

7 @con is highlighte;d. You are promptqd to specify the plane that
71 / intersects the axis and the cross section curves.
Y,

Lathe Cross Secktion

|'DeFiniI:i|:|n Skeps

< RIS

/

Section Plane

Also note that the Section label is highlighted.

1 Change the Section to User Defined.

Defaults
#ils MCS_SPINDLE ¥
Frajection MCS_SPINDLE ¥

i You will define the
2ection MCS—SPINDLE ; Section Plane

. MCS_SPIMDLE

Confirm Upon 47— /

R Radial Planes. ..

User Defined,,, |

nk I M

J Choose Three Points.

1 Choose the Arc/Ellipse/Sphere Center icon.

Poinkt Construcktor

Arc/Eliipse/ ArcjElipsefSphere Center

SphereCeﬁ /;: _+_ + / “t d\
1020

1 As shown in the following illustration, choose the three arcs.

Turning Manufacturing Process ©EDS Unigraphics NX
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Because the fillets at the corners are equal, the center points of

'/////5 these three arcs will create a plane through:
.17 A The MCS X axis
Y

B and C The two arcs representing the outermost part of
the part (on one end).

Note that you could have chosen:

A As any other arc centered on the MCS X axis.

B and C As any of the three other of the outer pairs of
arcs.

1 Choose No when you are prompted to define more planes.
Note the plane symbol on the part.

1 On the Lathe Cross Section dialog, choose Apply.

N

AN
\
\
_ \
/7 \i" \
/ O % Correctly

i projected
|
\

Correctly K;S

projected

The outermost edges of the curves are rotated to the MCS XY
plane. Note that the smaller end shows the cross section in the
MCS XY plane, but without any curve rotation. You will add
these curves next.

Step 3 Remove the cross section curves.

1 Choose Edit — Delete.

Turning Manufacturing Process ©EDS Unigraphics NX
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Step 4

Step 5

1 Use the Chain option to select all of the curves.

1 Choose OK to delete the curves and return to the Lathe ;// 1//§
Cross Section dialog. L
Y,

Respecify the cross section curves.

1 Again, choose the solid body and then OK to accept it.
1 Choose OK to accept the default rotation Axis.

1 Choose OK to accept the default Projection Plane.

1 Change the Section to User Defined.

1 Specify the arcs as before, but choose Yes when you are
prompted to define additional cut planes.

Create the Cross Section geometry for the smaller
rectangular end of the part.

J Choose Three Points.
1 Choose the Arc/Ellipse/Sphere Center icon.

1 As shown in the following illustration, select the three arcs.

Choose

Note the Cross Section plane symbol displayed in the plane of
the three points (arc centers).

©EDS Turning Manufacturing Process 1-17
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1 Choose No when you are prompted to define more planes.

S

17 1 On the Lathe Cross Section dialog, choose Apply.

Y,

Now the curves, on both ends of the part, are projected to the
MCS XY plane. The cross section curves can be used in another
operation to rough turn the rectangular ends and rough or finish
the cylindrical middle of the part.

Step 6 Change the width of the part geometry using an
expression and view the updated cross section.
1 Choose Tools —» Expression from the menu bar.

The Expressions dialog is displayed. Note the list of part
expressions.

Lisk by IName j
Filter I *
Filker Ackion IIncIude vI

Sawve Current Filker |

heightsmallblock=1 -
lengthsmallblock=1.5

lawerblock=2.00

1 Choose the lenghtsmallblock=1.5 expression.

Turning Manufacturing Process ©EDS Unigraphics NX
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NOTE

The expression displays in the expression list box. The slot width
value displays in the value window. Use the expression list box
to edit the slot width. After you have made the change, you can
use the return key to enter the change and continue making
edits. Use OK to accept the edits.

1 Change the lenghtsmallblock to 1.00 and press the return
key.

1 Choose OK from the Expressions dialog to accept the slot
change.

Note that the part geometry has changed, but the cross section
curves have not yet updated. You need to redisplay the Lathe
Cross Section dialog and then Cancel to update the curves.

J Choose Tools — Lathe Cross-Section.

1 Choose Cancel from the Lathe Cross Section dialog to
update the curves.

1 Save the part file.
1 Close all of the part files.

The cross section only updates while in the
Manufacturing application. If the model changes outside
of the Manufacturing application, and these changes
affect the cross sections, they will be updated only when
you re-enter the Manufacturing application.
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Lathe Cross Sections

S
Y ”
1 7

Y,

SUMMARY Geometry can be created very easily by the use

of Lathe Cross Sections. The symmetrical cross
sections are associative and are automatically
updated when geometry of the part model is
modified. The following functions are used to
create Lathe Cross Sections:

e Simple Cross section function

e Complex Cross section function

DS
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Retrieving and Creating Tools

Lesson 2
PURPOSE This lesson is a review of Tool Retrieval. It also S,
includes the process for creating new tools. When the / /
tool that you need to cut your part is not in the 2

Unigraphics provided Tool Library, you will create it
using the Create Tool feature of Manufacturing.

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

e retrieve tools from theUnigraphics Tool Library

e create tools using the Create Tool dialog

This lesson contains the following activities:

Activity Page
2—1 Retrieving Tools from the Library ............. 2-4
2—2 Creating New Tools ......................... 2-10

©EDS Turning Manufacturing Process 2—-1
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The Create Tool dialog

The types of tools that you can create are controlled by the Machining
Environment Setup. In the case below, the Type selection is turning because
that was the Machining Environment Setup. The tool types that you create can
only be used for turning (Rough, Finish, Centerline-Drill, Thread, Teachmode).

Create Tool

Determines the types 4 T¥F2 Iturning j
of tools you can

—Subtype

2 o 7 ARAR
77 ﬂ%ﬂﬂﬁi
P00

Parent Group | GENERIC_MACHINE v |

Hame ISPDTDRILLING

0k Apply | Cancel |

Retrieving Tools from the Unigraphics Library

The Unigraphics supplied Tool Library is accessed using the Retrieve Tool
button. The retrieval process uses various search criteria to locate tools.

Type I kurning j
—Subtype

ABRAG
ek P &

Parent Group [GenERTC_MACHNE | |
Mame ISPDTDRILL ING Retrieve Tool
button
0k, Apply | Cancel |
Turning Manufacturing Process ©EDS 1 ]
2-2 & Studen% Manual All Rights Reserved Unigraphics NX



Retrieving and Creating Tools

You will use the Library Class Selection and the Search Criteria dialogs to enter
the search criteria information.

Library Clasz Selection

& Miling

Drilling 0D Turning
= Turning N
----- a0 Turning w

----- D Turring 777
----- 00 Grooving K // /

----- ID Groaving R=eL
----- Farting Unitz
..... oD F'r,:,ﬁﬁng ’}? Ihches = Millirmeters

----- [D Prafiling

Libref
----- 0D Threading e _"

/ 4
Y,

After you enter tool search criteria, the tool list is displayed. This search
procedure is typical of other libraries within Unigraphics.
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Activity 2—1: Retrieving Tools from the Library

In this activity, you will define the search criteria required in to retrieve turning
tools from the Unigraphics Library.

Step 1 Open the part file and enter Manufacturing.

1 Open the part file tmp_tools_1.prt.
iz

’
/
/2/

/ /
Y R
\_k -5 —_—

H -

1 Save the part file as ***_tools_1.prt.

1 Choose Application — Manufacturing.
The Machining Environment is the Lathe Configuration and the
Turning Setup.

Step 2 Enter the search criteria.

1 Change to the Machine Tool View in the Operation
Navigator.

1 Choose the Create Tool icon 'E,g

The Create Tool dialog is displayed.

0 Choose the Retrieve Tool icon @E , and then choose

APPLY.

Turning Manufacturing Process ©EDS Unigraphics NX
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The Library Class Selection dialog is displayed.

1 Expand Turning, in the list.

N

v Wil
¥ [islng
T

00 Tisvang
0 Tuming
0D Gresrswng
I L3 e
Paiting
OO Ficllirg 7
B Froiig 4

DOE Thawesdng

/ /
/
1 Highlight OD Turning. 77

J Choose OK.

The Search Criteria dialog is displayed.

Search Criteria

QD Turning

A
R=TL

Linits
’}? Inches = Milimeters

Libref
(R} Mose Radius

[A) Mose Angle a0

il

Inscribed Circle

1 Enter 80 into the Nose Angle field.

] Choose the Count Matches button.

Three matches are found.

©EDS Turning Manufacturing Process 2-5
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Retrieving and Creating Tools

Step 3 Retrieve and display the tools.
J Choose OK.

The Search Results window is displayed.

Search Reszult

00 Turking
A
Ro=TL
Libref Description [R] Nose ERadius (L) Nose Angle [CL)
ugtillol 008 ©Ob Turning Right 80 Deg. 0.01575 a0
ugtiolol 011 oD Turning Left 50 Deg. 0.01575 S0
ugtinlnl 012 oD Turning Right 80 Deg. 0.01575 a0

1 Choose the tool ugti0101_012 on the list and then choose
Display.

Notice in the graphics window, the tool is displayed at the WCS.
You may need to change the part from a shaded model to wire
frame to see this clearly and you may have to adjust the screen
position to view the tool.

1 Choose the middle tool (ugti0101_011) on the list, and then
choose Display.

J Choose OK.

The tool is retrieved into the part. If there had been other tools
in the part, this tool would have been appended to the bottom
of the tool list in the Operation Navigator.

1 Save the part file.

2—-6
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Creating New Turning Tools

You can also create new tools using the tool templates. First, choose the tool
Subtype and then choose OK.

— Subtype

[ERAY | Vo Lol
Sl Gl 9| |
P (89

Then, adjust the tool parameters on the tool dialog.

:////,

/ 4
Y,

Turning Tool-Standard

o o

IS0 Insert Shape
|cipiamondgoy  ~|

Mose Angle g0. 0000
(R} Mose Radius 0.0310

(oA} Orient Angle 95,0000

L

Size

|cutEdgetength >|[ 0.5937

Thickness

IEIS vI 0.1250

Relief Angle

IBI:S]I vI S.0000

Insert Position

g |

Define Tracking

©EDS Turning Manufacturing Process 2-7
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Retrieving and Creating Tools

Selection from the insert shape list defines a wide range of insert/tool

standards.

Turning Tool-5tandard

o o

IS0 Inzert Shape

|CDiamand 80 =]

F

C [Diarmond 100]

O [Diamond 55]

E [Diamond 75)

H [Hexagon 120]

K. [Parallelogram 55]

L [Rectangle]

b [Driamond 8E]

0 [Octagon 135]

F [Pentagon 108]

R [Round)

5 [Sgquare] -
T [Triangle]

Y [Diamond 351 7|

You can change the tool radius, orientation or size as shown on the 80 degree
diamond dialog, shown below. Each different insert/tools have similar options

that you can define to fully create the tool that you need.

Mose Angle g0. 0000

(R} Mose Radius 0.0310

il

(DAY Crient Angle a5, 0000
Size

|cutEdgetength >|[ 0.5937

Thickness

IEIS vI 0.1250

Relief Angle

IBI:S]I vI S.0000

Insert Position

g |

2-8 Turning Manufacturing Process ©EDS
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Tool Tracking

You can also change the tool tracking point.

The tool path will be output according to the tracking point. Changing the
tracking point from center to bottom left for an OD tool will translate the tool
path by the tool nose radius to the left and down.

Tracking Definition

Tracking Point
™ off ] = ,

—~ /717
™ Yol s / /
I DIUSTRes [ (O[T 7Y
™ CUTCOM Reg I_ o

|

(] Back

=) [

O

= [

You can display the tool to verify the shape. The tool is displayed at the WCS,
which represents the tracking point.

T ool katernial

Dizplay Tool

Back Cancel i

At this time you should enter the tool, offset register and adjust register
numbers for use when postprocessing.

©EDS Turning Manufacturing Process 2-9
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Activity 2—2: Creating New Tools

In this activity, you will create two OD Turning tools using the Create Tool
dialog. This procedure is valuable for following tool standards.

Step 1 Open the part file.

/ " / 1 Continue using *** _tools_1.prt.

;27
////

Step 2 Retrieve the tool template and name the first tool.

1 Change the Operation Navigator to the Machine Tool View.

1 Choose the Create Tool icon 'E,j .

1 Choose the OD_80_L Tool Type from the Subtypes.

— Sul:ut_lrlpe

[ZRAYE || ofe Lol
_Iﬂﬂ_l_l_l
P (89

You are first going to create a button tool. This is accomplished
by changing the insert type.

1 Enter the name of the tool, button_.250.

1 Choose APPLY at the bottom of the Create Tool dialog.

The Turning Tool-Standard dialog is displayed.

Turning Manufacturing Process ©EDS Unigraphics NX
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Step 3 Change the insert type and enter the tool dimension.

1 Choose the ISO Insert Shape arrow, then choose R (Round).

o OA,
IS0 Inzert Shape :////;
. / /
|CDiamand 80 =] Y
................................................. 7/

C [Diarmond 100]
O [Diamond 55]
E [Diamond 75)
H [Hexagon 120]
K. [Parallelogram 55]
L [Rectangle]
b [Driamond 8E]
0 [Octagon 135]
F [Pentagon 108]
R [Round)

5 [Sgquare]

T [Triangle]

Y [Diamond 35]

Turmning Tool-5tandard

HW

O

~|
The template for a button tool is displayed.

150 Inzert Shape

|F (Round)

[

1 Enter the following tool dimensions into the appropriate

value field:

.. Diameter
Holder Angle
Holder Width . ...

©EDS
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Note that the Orient Angle is 90 degrees. Each tool type has a d
Orient Angle. You may need to adjust this for specific cutting
situations.

1 Choose Display Tool.

The tool displays at the XC-YC origin.

Step 4 Examine the Tool Tracking Options.

77 Observe the various tracking options.
/
/

/

4 / Choose the Define Tracking button.
S - &

The Tracking Definition dialog is displayed.
1 Choose the Tracking Point arrow, then examine the choices.

Notice that this tool will track from the center point of the
insert. You can change the tracking position by selecting one of
the icons on the list.

Notice the Offset and Cutcom settings that are available.

Tracking Definition

Tracking Point

[T Hoff

[ *off
[T ADJUST Reg

[T CUTCOM Reg

(] Back

[ ]
L

1 Cancel the dialog, since you will not change the tracking
position.

Turning Manufacturing Process ©EDS Unigraphics NX
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This option
allows you to

define a I
different tool ™~

material

Step 5

You will now define the tool material.

J Choose the Material button.

Catalog Murmber

T~ baterial: CARBIDE

Dizplay Toal
The Tool Material Search Results dialog is displayed. ;//2//$
/
/
1 Highlight Carbide Coated and then choose OK. ZL

The Turning Tool-Standard dialog is displayed.

1 Choose OK from the Turning Tool-Standard dialog to accept
the tool definition.

Retrieve the tool template and name the second tool.

1 Choose the Create Tool icon.

1 Choose the OD_55_L Tool Type from the Subtypes.

— Subtype M

T glARER
M EFPLEE
LEEE

You are going to create a diamond type tool.

1 Choose the APPLY at the bottom of the Create Tool dialog.

©EDS Turning Manufacturing Process 2-13
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Step 6 Change the insert size.

J Choose Inscr. Circle (I.C.) for the Size.

Turning Tool-Standard

O

A,

] x
IS0 Insert Shape
|D(piamond 55 |

Mose Angle 55 . 0000

(R} Mose Radius 0.0310

El

(A Orient Anole 107. 5000

Size

Inscr, Circle (123 j I 0.2500
Zuk Edge Length

iInscr, Circle (12,0

0.2500 Dia.

i 1 M
‘___/-‘L‘ Cut Edge Length

The Inscr. Circle (I.C.) option allows you to key in the diameter
of the inscribed circle as illustrated above.

The Cut Edge Length option allows you to key in the length of
the cutting edge as shown above.

The I.C. ANSI option allows you to key in an ANSI code (a
positive integer denoting eighths of an inch).

2-14
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Step 7

NOTE

J Enter 0.2500 for the diameter of the inscribed circle.
1 Choose Display Tool.

1 Choose OK from the Turning Tool-Standard dialog to accept
the tool definition.

Create an ID cutting tool unassisted.

1 This time create a Standard ID_55_L turning tool with the Il
following dimensions. 72
/
. Nose Radius ........ .0625 ///A
Inscribed circle . ..... .50
Tool Material ........ TMCO0_00004 Carbide ,

Coated (Indexable).

The Cut Edge Length defines the insert size.

The tools are displayed in the Operation Navigator in the Tool
View.

Step 8 Save and Close the part file.

©EDS Turning Manufacturing Process 2-15
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SUMMARY Lathe tools can be retrieved from existing
libraries or can be created as required. The

y i/ flexibility and robustness of the Create Tool
y / dialog allows the creation of numerous turning
7/ tool types.

DS

Turning Manufacturing Process ©EDS Unigraphics NX
2-16 Student Manual All Rights Reserved graphics



The Create Geometry Dialog

The Create Geometry Dialog

Lesson 3

PURPOSE This lesson gives you detailed information about the
Create Geometry dialog as applicable to Turning.

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

e Specify the MCS (MCS Spindle)

e (Create Blank and Part boundaries

This lesson contains the following activities: 27
/ 4
Activity Page ;///2

3—1 Selecting / Using Geometry .................. 3—-12
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The Create Geometry dialog

The Create Geometry dialog allows you to:

e Select geometry (Part, Blank and Containment) to be machined

e Create one or more Machine Coordinate Systems (MCS)

Each of these items and how they are used will be discussed in detail.

- In turning you can create:
Type [turming <] MCS Spindle
Subkype \é\;or{kplece
|7| i" @ @ ﬁﬁ' Containment
z

MCS Spindle ﬁ_.

%
’ 3 / This option allows you to define and store a Machine Coordinate System
/) (MCS). These are used for all Turning Operations.

MCS_SPIMNDLE

MLC5 MLCS MLCS RLCS

MCS will display theﬁ MCS/RCS

CSYS Constructor
Save MCZS |

Lathe Wark Plane
{7 use ¥M-YM

% use ZM-1xM
{~ Undefined

LavoutfLaver

You can change the Orientation, Origin, Rotation, and display the MCS.

The Lathe Work Plane options allow you to directly specify XM—YM or
ZM—XM as the desired lathe work plane. If the XC—YC plane is parallel to
the XM—YM or ZM—XM work plane, the system defaults to the XM—YM or
ZM—XM work plane.

Turning Manufacturing Process ©EDS Unigraphics NX
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If the XC—-YC plane of the WCS is not parallel to the XM—YM or ZM—-XM
lathe work plane, you can directly specify XM—YM or ZM—XM as the desired
lathe work plane. In the following figure, choosing “use ZM—XM?”, specifies
ZM—XM as the lathe work plane regardless of the orientation of the WCS.
This is the plane in which cross section curves and tool paths will be created.

MCS_SPIMDLE

|[TMcs M5 MEs RS

5 L

[ Link MCS/RCS
Save M5 1

r Lathe Work Plane — M
| use ¥M-YM
L use ZM-EM |

Lnderined

©EDS Turning Manufacturing Process 3-3
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The Create Geometry Dialog

If you choose the first MCS icon at the top of the dialog, you will display the
CSYS Constructor dialog.

C5YS Constructor

Inferred

R e N
e L i i e
[~

tEd

Filker I Ay
7 - 7
Dieftars o0.pooo

Deltav I 0.0oooa0
Delta-2 I 0.0oooa0

Show/E dit Congtraints |

-

—

] Back. | Eancell

The CSYS Constructor allows you to create an MCS.
72 ’
'3
YIS TIP Use the TOP view. Orient the MCS and WCS if necessary.

Note the Save Layout/Layer button located at the bottom of the
MCS_SPINDLE dialog.

Layout/Layer

[¥ Sawve Layer Settings
Layout Mame

[MCS_SPINDLE 1 LAY1

Save Lapout/Laper

This option allows you to save the current Layout and associate it with the
defined MCS. This is useful if you rotated or oriented your part in any other
view. You can then retrieve this view using the Switch Layer/Layout option on
the MB3 menu. This option is available on all of the other Geometry dialogues.

Turning Manufacturing Process ©EDS Unigraphics NX
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The Create Geometry Dialog

Workpiece @

The WORKPIECE includes the Part and/or Blank geometry. These Parent
Groups are used for passing geometry information to operations. This also
provides Part and Blank geometry among all operations for use in Verification.

The WORKPIECE Parent Group is used to pass Part
and Blank information to operations

Part | Elank

Select | Display |

~
Part Boundary

Edit | Select | Display |
Makerial /
| 74
LavoutfLaver / /
VIS

¥ Save Layer Settings

Lavouk Mame

[WORKPIECE 1_LAY1

Save Lavouk/Laver |

ak Back | Ear‘u:ell

You will notice in the Geometry view, in the Operation Navigator, that the
MCS SPINDLE and the first WORKPIECE (if expanded) are created for you.
The WORKPIECE contains no information. At this point you can edit the
WORKPIECE that has been created by the system or create a new one.

©EDS Turning Manufacturing Process 3-5
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The Create Geometry Dialog

In order to define Part or Blank Geometry within the WORKPIECE dialog,
you choose the Select button. This displays the Part Boundary or Select Blank

dialog. If the geometry is already selected, you can also edit or reselect it from
this dialog.

WORKPIECE
Select button ~— Blank

\ Select Display |

\

Part Select Blank
Edit | Select

[@ile] o

Mounking Position

Material

Note that if you define the Part Material from this dialog, that selection will
override a Part Material selection made using the Menu Bar Tools — Part

Material.
7//// Blank
; 3 ; Select | Display |
7/// Part Boundary
Edit | Select | Display |
Material <—|‘ Part Material
The PART dialog is similar to that of the WORKPIECE dialog, but does not
include the Blank geometry and Material definition options. Part Parent
Groups are used for passing Part geometry information to operations.
36 e Moo Al Rights Reserved Unigraphics NX



The Create Geometry Dialog

The PART Parent Group is used to pass Part
boundary information to operations

Part_—’Part Boundary

Edit | Select | Display

Layaout/Layer
[¥ Save Layer Settings

Lawout MName

[PART La¥1

Save LavoutfLayer I

] Back | Ear‘u:ell

Turning Tip

When used in conjunction with WORKPIECE parent groups, PART parent
groups help you to organize your geometry as recommended below.

. L o 77
The first geometry parent group defined is the MCS_SPINDLE. Within the /
MCS is the WORKPIECE parent group which defines the material and blank ////2
geometry. Within the WORKPIECE parent group are the PART groups that
define various Part boundaries.

Operation Mavigator - Geomekry

Marne
GECMETRY
MOME
=+t MCS_SPINDLE
1 ([ WORKPIECE
([ PART_ID

- ([DPART_OD_L

“ ([ PART_OD_R

NOTE Naming or renaming the Geometry Parent Groups with
meaningful names can alleviate a great deal of confusion
when creating programs.

Example:
WORKPIECE Parent Group Contains only Blank geometry
PART_OD Parent Group Contains only the OD geometry
PART _ID Parent Group Contains only the ID geometry

©EDS Turning Manufacturing Process 3-7
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Selecting Blank Geometry

e Bar Stock (mount position and blank parameters)
e Tube Stock (mount position and blank parameters)
e From Curve (existing geometry created by lathe cross section)

e From Workspace (references in-process workpiece)

Tube Stock

From Curve
/
Bar Stock\
\ I 4 ‘/E;,.‘
‘\

Mounking Pasition

—— From Workspace

Select | Display |

Paint location
s At Headskock,

;/é//g " fway from Headstock,
7 Length I—m
Diarmeter m
Inner Diameter m

Display Blank

Mounting Position
e Select (select a point where the material begins)

e Point Location (at or away from the head stock)

Turning Manufacturing Process ©EDS Unigraphics NX
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Boundaries

The shape of each Blank and Part is defined using boundaries. Blank
boundaries are created by keying in values for tube stock, bar stock, by selecting
curves, or by referencing the in-process workpiece. Part boundaries are created
by selecting faces, curves, or points.

Select Blank Part Boundary

Main |Custu:um [Daka I

@ & E;:g Filker Twpe

B
E=

The From Workspace option —=—! allows you to reference the In-process
Workpiece (IPW) as the work piece is transferred from one spindle to another
or turned around in the spindle. When the work piece is remounted, the IPW
referenced from the previous workspace defines the blank geometry in the
current workspace. This allows the system to progressively remove material
while the work piece is passed from one workspace to the next.

7
/

/ /

s
Defining the Blank and Part Boundary e

The Blank Boundary defines the stock that is to be removed.

The Part Boundary defines the finished part.

Blank Boundary

Center Line

©EDS Turning Manufacturing Process 3—9
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There are several characteristics of the boundary display:

e asmall circle is displayed marking the start of the boundary

e arrows show the direction of the boundary

Boundary offset
e cquidistant (adds same amount of offset to elements)
e face (adds offset only to faces)

e radial (adds offset only to radial elements)

Selecting Part Geometry

This dialog is the same as the one you used in Milling to define Part boundaries.
You have filter options ( Faces or Curves) as well as Ignore options (Holes,
Islands and Chamfers). You also must define the Material Side.

/,
,/é//j Notice that the default boundary type is set to Open. Your Part boundary may
;/ o /’ be either Open or Closed.

Part Boundary

Main |Custu:um [Daka I

Filker Twpe

Foint Method
F 8

Zhaining |

Zlass Selection |

[¥ Ignore Holes
¥ Ignore Islands
[¥ Ignore Chamfers

—Plane
£~ Manual {* Aukomatic

—Type
{" Closed % Open

—Material Side
{* Left " Right

Turning Manufacturing Process ©EDS Unigraphics NX
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The Create Geometry Dialog

Material Side

Material Side is Inside or Outside for closed boundaries and Left or Right for
open boundaries. For open boundaries, when you look in the direction of the

boundary, if the material to remain (the part) is to the right then the Material
Side will be Right.

@ then material side
is RIGHT @ L
boundary direction

@ then material side
is LEFT

@

boundary direction

7
/

/ /

YIS
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Activity 3— 1: Selecting | Using Geometry

In this activity, you are going to select the Blank and Part geometry. Then you
will create operations and choose the appropriate geometry for each type of
operation.

Step1 Open and rename the part file and enter the
Manufacturing application.

1 Open the part file tmp_geom_1.prt

-]

777
/ /
/ /

YIS

-]

1 Save the part file as ***_geom_1.prt where *** represents
your initials.

1 Enter the Manufacturing application.

This session has been initialized using the Lathe configuration
and the Turning CAM setup.

Turning Manufacturing Process ©EDS igraphics NX
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The Create Geometry Dialog

Step 2 Change the Operation Navigator view to the Geometry

View.

1 Choose the Geometry View icon to change the Operation
Navigator to the Geometry View.

Step 3 Examine the MCS_SPINDLE Parent Group.

1 Double click on the MCS_SPINDLE Parent Group on the
Operation Navigator.

J Choose the MCS icon. I _(LI =

MCS5_SPINDLE

MCS will display the i MESAES

CSYS Constructor — |nfenfd ://///
e || | ef ;/3//:
%1 e 8| 24| L] ‘

Step 4

The MCS is in the correct position, so you can accept the
default setting. It is always good practice to check the MCS
position each time you start a session or follow someone else’s
work.

1 Select the work plane symbol on the part to be sure the MCS
is orientated exactly to this plane.

1 Choose OK twice to accept the MCS.

Select the Blank geometry.

You will select the blank geometry.

1 Expand the MCS_SPINDLE.

1 Double click on the Parent Group name WORKPIECE.

©EDS Turning Manufacturing Process 3—-13
All Rights Reserved Student Manual



2
/ /
/ /

YIS

The Create Geometry Dialog

Select button

The WORKPIECE dialog is displayed.

WORKPIECE

Blank,

\ Select | Display

Part Boundary

Edit | Select | Display |

Material

J Under the Blank label, choose the Select button.

The Select Blank dialog is displayed.

] Choose the From Curve icon.

Select Blank

Qo RE

Select From Curve

The Select Blank dialog changes to display the options available

for the From Curves selection.

1 Choose the Select button on this Select Blank dialog.

The Blank Boundary dialog is displayed.

Blank Boundary

You are ready to select the geometry for the Blank Boundary.

1 Choose the Curve Boundary icon.

J Select the curves as shown, then choose OK.

3-14
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The Create Geometry Dialog

Step 5

Start here below the
mid-control point

-

The Select Blank dialog is displayed. Display the newly created
boundary.

1 Choose the Display Blank button, from the lower portion of
the dialog.

ol
T

o Blank

/ Boundary
| \ AN Ao

The Blank boundary is displayed. The system will automatically
close the boundary.

1 Choose OK twice.

Create a new PART Geometry Parent Group, rename and
create an open part boundary.

You are going to create a new PART Geometry Parent Group,
rename it and create an open part boundary that defines only
the outside diameter.

1 Choose the Create Geometry icon from the Manufacturing
Create toolbar.

1 If necessary, change the Type to Turning.

1 Choose the PART icon from the Create Geometry dialog.

©EDS Turning Manufacturing Process 3—-15
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The Create Geometry Dialog

1 In the Name field type part_od.

1 Choose WORKPIECE as the Parent Group for PART_OD.

This PART_OD Parent Group must be created under the
WORKPIECE Parent Group that defines the blank boundaries
in order to utilize inheritance and the In-Process Workpiece.

Create Geomekry _
Type Iturning T L PART
Subtype
ﬁ @ @ ﬁ? - Parent Group for
z the new PART
Parent Group WORKPIECE
Marne Ipart_nd \\N
ame
] Apply | Cancel |
7,
y 3 / 1 Choose OK from the Create Geometry dialog.
VIS

The PART dialog is displayed. You are ready to select the OD
part geometry for the boundary.

2 Under the Part Boundary label, choose Select from the
dialog.

The Part Boundary dialog is displayed.

Curve Boundary

Part Boundary

Foint Method
F 8

Zhaining |

1 Choose the Curve Boundary icon.

Turning Manufacturing Process ©EDS Unigraphics NX
3-16 Student Manual All Rights Reserved 8srap:



The Create Geometry Dialog

Step 6

1 Check that the boundary type is Open.
1 The Material Side should be Left.

1 Select the geometry as shown.

Start here

- e

1 Choose OK from the Part Boundary dialog.
Display the newly created boundary.

1 Under the Part Boundary label, choose Display.

7/
J Choose OK. // /

/ /

YIS

Create a new PART Parent Group, rename and create an
open part boundary with limited assistance.

You are going to create a new PART Parent Group, rename it
and create an open part boundary that defines only the inside
diameter.

This time create the PART and select the geometry on your
OWn.

Here are a few hints:

e the Parent Group for the PART _ID should be
WORKPIECE

e the Boundary Type must be defined (open)

e Material Side must be defined correctly

©EDS Turning Manufacturing Process 3—-17
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1 Select the geometry as shown.

You have created the necessary geometry to program the first
set up position of this part. The Operation Navigator should
look similar to the one shown below.

GECOMETRY

E--E@J WORKPIECE

- ([i PART_OD
277 (D 2ART_ID
;3
224

Step 7 Edit the WORKPIECE parent group and create a closed
part boundary.

You are going to delete the PART_OD and PART _ID parent
groups and create a single closed part boundary within the

WORKPIECE parent group that includes both the inside and
outside diameter.

1 In the Geometry view of the Operation Navigator, delete the
PART_OD and PART_ID objects.

1 Double click on the Parent Group named WORKPIECE.
The WORKPIECE dialog is displayed.

1 Under the Part Boundary label, choose the Select button.

Turning Manufacturing Process ©EDS Unigraphics NX
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Select button_

YWORKPIECE

Blank,

Reselect | Display

Part Boundary
Edit Select | Display |

Material

The Part Boundary dialog is displayed.

1 Choose the Curve Boundary icon.

1 Choose Closed for the Type and be sure Inside is specified as

the Material Side.

—Type
% Closed & Cpen

—Material Side
% Inside { Cutside

1 Choose the Chaining button.

J Select the curves as shown, then choose OK.

2
/

/ /

YIS

N

w\

/

Select here second

J Choose OK.

©EDS
All Rights Reserved

Select here first
L above the
mid-control point
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The Part boundary is displayed.

Part
Boundary
P
ﬁﬁ
2
73 wi o 4

2 Choose OK to complete the WORKPIECE.

1 Close the part file.

Y : L
//3 / This concludes this activity.
/ /
YIS
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The Create Geometry Dialog

Turning Geometry Selection and Types

Determine Blank
Geometry Type

-
Diameter Chain
Length Curves
OD diameter
ID diameter
|
. '
Define
Position
I - * <
. 7
Define Part Geometry /737
/ /
v
Best Practices: Additional
» Open or Closed Boundaries
» Correct Material Side
* One Boundary per Parent Group
 Separate OD and ID Parent Groups
* Blank is Parent Group of OD and ID Parent Group
» Do not reselect Blank geometry
Containment
Required ? No
Y
Define Containment
with ID or OD as Parent Group
YI <
Finished
©EDS Turning Manufacturing Process 3-21
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Containment

Ei

CONTAINMENT restricts the cut region by allowing you to position axial and
radial trim planes and trim points. Trim points allow you to constrain the cut
region in addition to the limits imposed by axial and radial trim planes. They

allow you to be very specific about the areas you wish to cut.

When defined in a geometry parent group, the containment constrains the cut

regions for all operations contained within the parent group.

Trim Planes

7
/

/

S Trim Points

Geometry Containment

»>Trim Planes

I Trim  padial 1 0.0000

[T Trim  padial 2 O.0o00o0

[T Trim  Awial 1 0O.o0o0oo0

[T Trim  fwial 2 0O.o0o0oo0

> Ttirm Poinks

[ Trim Paint 1 Salect |

[T Extend Distance 0.0000

r .ﬁ.nglell 0.00o0o0

angle Offset 0.00oo0

[¥ Check Part Geometry

[ Trim Paint 2 Select |

[T Extend Distance 0.0000

I~ FmgleEl 0.0000
angle GFFSEI:I 0.00oo0

[¥ Check Part Geometry

Display Containment

3-22 Turning Manufacturing Process ©EDS

Student Manual

All Rights Reserved

Unigraphics NX
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An axial containment plane can avoid collisions with the chuck. A radial
containment plane can avoid cutting to the center line.

: Axial ™
L ——
I
_I_LH_-#‘“_F-
! A Radial
- i i 7M.

Trim points can further constrain the cut region to very specific areas.

7
/

/ /

YIS

Trim Point 1

Trim Paint 2

©EDS Turning Manufacturing Process 3-23
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The Lathe Method dialog

The Lathe Method dialog contains many of the same options as the Mill
Method dialog, but there are some differences. The Cut Method references
Turning Cut Methods rather than Milling. Minimum Distance allows you to
establish a safety zone around the work piece for engages and retracts.

Cut Method used for
system generated
Speeds and Feeds

2
/

/

YIS

3-24 Turning Manufacturing Process
Student Manual

LATHE_METHOD

[ Display collisions

Minimurm Diskance

Automatic Engage/Retract

|| 0.0050

Intol

I 0.0010

All Rights Reserved

Ctkal I o.0010
[T Zut Method : TURM, POIMT |
(] Back | Cancel |
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The Create Geometry Dialog

SUMMARY This lesson examined the Create Geometry

options and how it is use with respect to the
Turning application.

In this lesson you:

e created three different Geometry Parent
Groups and assigned geometry and an MCS
to the Parent Groups

e selected the Blank and Part geometry within

the appropriate geometry Parent Group
7
/

/ /

YIS

DS
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(This Page Intentionally Left Blank)

2
/

/ /

YIS
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Turning Operation Types

Lesson 4

PURPOSE This lesson introduces the types of Turning operations
that you can create.

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

e Select the appropriate type of operation for the
geometry that you are to machine.

7
¢ 4

/ /
v
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Turning Operation Types

There are several basic operation types in Turning:
e Roughing
e Finishing
e Drilling
e Grooving
e Teach Mode
e Threading
e Machine Control

e User Defined

For some of the Operation Types, additional templates have been created. The
templates (called Subtypes on the Create dialog) are designed to provide a
quick and easy way to create new operations.

Tvpe I turning |
—5ubbype

@ B Bu Bu e e
Subtypes Mﬂl@ ’EE % i %

1
//2//; % “am T T
/ / 1 —w.w.J E‘
Z g ©F Be
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Roughing Subtypes:

Tvpe I turning |

Roughing

Roughing

e ROUGH TURN OD ............. IE

e ROUGH BACK TURN .......... 'i—:ﬂ
e ROUGH BORE ID .............. E
—-—alll
e ROUGH BACK BORE .......... =L
-4
e GROOVEOD................... iy
777
| '3
e GROOVEID ................... _mi 7/
e GROOVE FACE ................ ‘ %..l
©EDS Turning Manufacturing Process 4-3
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Finishing Subtypes:

4

Type I turning
—5ubbype

3 ) Finishing

Finishing

e FINISH TURN.OD .............. ‘%

e FINISH BOREID ............... [

e FINISH BACK BORE ........... =

-4
77
Y,
7SS
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Drilling Subtypes:

Drilling

Tvpe I turning

’_
e BBoo B0p

——

-

TETE =

CENTERLINE BREAKCHIP

CENTERLINE_REAMING .

CENTERLINE_TAPPING ...

©EDS
All Rights Reserved

...........

...........

..........

..........
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Teach Mode Subtypes:

Type I turning hd

—5ubbype

0 B Bo B 2= B

Teach Mode
e TEACH MODE ........... Eal
e PART OFF ................ ﬂﬁl
d
Threading Subtypes:
Type Iturning |l
—5ubbype
B e [
9 B B = e
7/
v 4 7
/ /
/Y
Threading ( -
e THREAD OD ............. _.-.-.-.-.1]
e THREAD ID.............. —-.-.-.-.;J
4—6 Turning Manufacturing Process
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Turning Operation Types

Other templates available in the Subtype area are Machine Control Operations.

Machine Control Subtypes:

Subtypes

e BAR FEED STOP

e LATHE CONTROL

e LATHE USER

Tvpe I turning

—5ubbype

----------

........

.............

©EDS
All Rights Reserved
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Turning Operation Types

SUMMARY In this lesson you learned to identify the
different Turning cut types (Subtypes).

7/,
777
v 4 7
/ /
v
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Facing Operations

Facing Operations
Lesson 5

PURPOSE This lesson teaches you how to create Facing

Operations. In a typical lathe programming session,
one of the first operations that you perform is facing
the end of the blank.

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

e create Facing Operations
e define Containment in an operation

e use Autodetection options

This lesson contains the following activities:

Activity Page
5—1 Creating a Facing Operation . ................. 5-6
S
/ /
/ S’
Y
©EDS Turning Manufacturing Process 5—-1
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Facing Operations

Facing Operations

The Facing Operation type is one of the Roughing Operation Types. It is used
to remove material from faces (material that is perpendicular to the centerline
of the part). Many of the options found on the Facing template are common to

other roughing operations.

Facing is considered a

Roughing Operation \

FACING

Main |Mu:ure I Groups I Viewing I

! o 0
[~ ,_u{;@wg sl

Cuk Regions

Containment | Display |

Autodetection Control |

Level Angle | |2".-‘III.IIIIIIIIIIIIIZ (T,

Direction (Forward)

«l»

Reversal Mode
Zuk Depth
Mimirmur
Mairnurm

¥ Cleanup

IOmit vI
I'-.-'arial:ule Ay, VI
I 0.oooo
I 0.1000

All -

[~ additional Profiling

EngageRetract |

Zukking | Profiling

Carner

Feed Rates |

Machine

Avoidance

|
| Skock, |
|
|

| Local Return

Tool Path

g8 EL

=2 2. fb 5

I (0] “ Apply “ Zancel ]

5=-2
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The In-Process Workpiece

The system tracks the shape of the Workpiece at the end of each cutting
operation (In-Process Workpiece). The In-Process workpiece is the remaining
shape of the workpiece at each stage of the cutting process. Each In-Process
Workpiece is used by the next operation. This reduces the need to select
geometry for each operation.

Cut Regions and Automatic Cut Region Detection

Roughing (and Finishing) operations use automatic cut region detection. The
system detects the remaining material between the In-process Workpiece and
the part surface and then uses the cut region for the subsequent operation.

The material that can be removed by a single operation depends on the:

e shape of the In-Process Workpiece
e part boundary
e blank boundary

e tool shape

©EDS Turning Manufacturing Process 5-3
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Containment

The Containment option restricts the cut region by allowing you to position
axial and radial trim planes and trim points. Trim points allow you to constrain
the cut region in addition to the limits imposed by axial and radial trim planes.

They allow you to be very specific about the areas you wish to cut.

Containment limits
the cutting area /]

ROUGH_TURN_OD

Main |Mu:ure I Groups | Viewing |

PR -
==
i

@
= &=

" Geometry Containment

e I

L )
i

= &

/ Conkainment

Cuk Regions

Trim Planes

[ Trim  padial | | 0.0000
! [T Trim  padial 2 | | O.00o00
1/‘: [~ Trim  axial 1 |

I 0.oooo

Autodetection Cd

=

Level Angle | |18III.

Direction (Forward)

[an]

[T Trim  ayial 2 |

I O.0o00a

Trirn Poinks

Reversal Mode

Cut Depth m’l
Mimirmur

Mairnurm

v Cleanup I all

[~ additional Profiling

[~ Trim Poaint 1

[~ Trim Poink 2

To define a trim plane, turn on the Trim option and then choose the

Engage/Retr3c
Cukking
Carner |
Feed Rates |
Avoidance | Log:

Select |

I-!\ [T Extend Distance I 0.0000
T ™ angled || 0.0000
I-- angle Offset I 0. ooao

[¥ Check Part Geometry

Select |

[T Extend Distance I 0.0000
| © angez | [ 0.oooo
‘ angle Offset I O.oo0o

[¥ Check Part Geometry

Display Containment |

corresponding Radial or Axial button. The Point Constructor dialog is
displayed, allowing you to define the containment as a point on an axis or

radius.

5-4

Turning Manufacturing Process
Student Manual

©EDS
All Rights Reserved

Unigraphics NX



Facing Operations

The example below shows an axial selection on a face.

o]

Autodetection Control
Autodetection Control is used to change and adjust auto-detected cut regions.

Autodetection Control
Prevents cut

motion for small _uk Region Parameters

cut regions. \

A [inirmunn Area 0.a010

Adjusts the start —
and end of the Start Offset 0.00ao0
cut regions by a _—
distance offset End Offset 0. o000
Skart Angle 0.00ao0

Adjusts angle of —
the start and end End Angle O.oooo

line segment

I ok ” Back “ Cancel ]

Minimum Area

The Minimum Area can be used to eliminate small cut regions whose area is
less than the minimum area value. This option prevents the generation of
unwanted cut motion for small cut regions. The area is measured in square
inches/millimeters. If you are having a problem detecting a small amount of
material, you can reduce the minimum area.

. . S
The Start/End Offset and Start/End Angle options apply only in the case of y /
open contours, and only if a containment has not been set. ’///A
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Activity 5—1: Creating a Facing Operation

In this activity, you will create an operation to cut the face of the part. You will
generate the tool path using only the default settings. Then you will reject the
operation and set some of the options available on the Facing dialog and
re-generate the tool path.

Step 1 Open the part file and enter Manufacturing.
1 Open the part file tmp_face_1.prt.

Sligge

AN

0

Note that the cross sections have been created for you.

1 Save the part file as ***_face_1 where *** represents you
initials.

1 If necessary, enter the Manufacturing application.

1 If necessary, undock the Operation Navigator and display it
in a separate window.

This session has been initialized using the Lathe configuration
and the Lathe CAM setup.

1 Choose the Create Operation icon from the Manufacturing
Create toolbar.

The Type may be set to mill_planar. The system will not track
the Configuration or Set up after the part is saved and closed
the first time. You may need to set the Type to Turning.

1 Change the Type to turning, if necessary.

Turning Manufacturing Process ©EDS Unigraphics NX
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Step 2 Define the Parent Groups for the operation.

Step 3

1 Choose the Facing icon from the Create Operation dialog.

1 Set the following Parent Groups:

Program PROGRAM
Use Geometry RIGHT_END_OD
Use Tool OD_80_L

Use Method  LATHE_ROUGH
J Choose OK.

The Facing dialog is displayed.

FACING

Main |Mu:ure I Groups I Viewing I

NIRRT
K_,;—\.g 1 312
w
3'{251
Eﬁfﬁ

Cuk Regions

Containment | Display |

Autodetection Control |

Level Angle | |2".-‘III.IIIIIIIIIIIIIZ (T,

Examine the part Containment.

By pre-defining the geometry (Part and Blank) the system can
track the material that needs to be removed. You can display the
area to be removed.

1 Choose the Display option located in the Cut Regions area.

The cut region is displayed.

/7
A
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This is the area that
| L will be cut

o I

Step 4 Limit the area the tool will cut.

You want to cut only the face of the part. The cut region
indicates that the entire OD is going to be cut in this operation.
You will use a trim plane to contain the cut region.

1 Choose Containment from the dialog.

Cut Regionz
Containment *l\DiSpIa_I,I | Geometry Euntainmentﬁ%@

Trim Flanes

I~ Trim  padial 1 | | 0. 0000
[ Trim  Radial 2 | Im
[~ Trim  fvial 1 | I 0.0000
[~ Trim  pwjal 2 | I 0.0000

The Geometry Containment dialog is displayed. You are going
to specify an axial containment for this operation.

Autodetection Control

1 Check the Trim option next to Axial 1.

1 Choose the Axial 1 button.

S
/B2

/ /

A

Turning Manufacturing Process ©EDS Unigraphics NX
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Choose the
Trim button

[~ Trim

[~ Trim
™ Trim

[~ Trim

Geometry Containment
Trirn Planes
Radial 1 O.oo0o0o0
Radial 2 O.oo0o0o0
Axial 1 O.0oo0o0o0
Axial 2 O.oo0o0o0

The Point Constructor dialog is displayed. You define the
containment as a point on an axis. The default is an inferred
point, and you will use that setting. You will use the cursor to

select the containment location.

1 Select the face of the part as the axial containment line as

shown.

J

Select the Face

A point labeled Axial 1 is displayed on the face of the part. The
Geometry Containment dialog is displayed.

J Choose OK.

©EDS
All Rights Reserved
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Step S Examine at the Stock options.

1 Choose the Stock button in the Machining Parameters area.

Fough Stock,

Equidistant 0.0000

Face 0.0z200

il

Radial 0.0300

Profile Skock,

Equidistant I 0.0000

Fare I 0.ooo0

Fadial I 0.oooo
Blank Skock.

Equidistant 0.0000

Face 0.0000

Radial 0.0oooa0

il

The Stock dialog is displayed.

1 Dismiss the dialog.

Step 6 Display the Cut Region, again.

It is always a good practice to display the cut region before
generating a path. You will then see what the tool will cut.

1 In the Cut Region area, choose Display.

The cut region is displayed.

S
/B2

/ /

A
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Step 7 Generate the Operation.

] Choose the Generate icon located at the bottom of the
dialog.

"

[1'C |

7K \ e ¥

The tool path is generated. The tool cuts the face of the part
leaving the defined (default) stock on the face.

1 Choose OK to accept the tool path.

1 Save and Close the part file.

7
; 5
7
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SUMMARY In this lesson you learned how to create Facing
operations.

In this lesson you:

e specified a Cut Region Containment area to
be machined in a Facing operation

e cxamined default Rough Stock values

S
/B2

/ /

A

DS
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Verification

Lesson 6 /777,
/ /
/ 6 /
A,

PURPOSE You will use the Verification feature to visually
validate single and multiple tool paths.

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

e use the Show 2D and 3D options to view the
In-Process Workpiece

e use the Show 3D option to compare the finished
part to the current (In-Process Workpiece) part

¢ use Toolpath Visualization to verify cutting and
non-cutting tool motions

This lesson contains the following activities.

Activity Page
6—1 Verification Using Show 2D and 3D Options . ..... 6-3
6—2 Verification Using Toolpath Visualization ...... 6—8

©EDS Turning Manufacturing Process 6-—1
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In-Process Workpiece

7
y 6 7 You can display the In-Process Workpiece in 2D or 3D.
Y
Verifying Cut Motion and Blank Material
You can visually examine the cut motion and the remaining material of one or
more operations in Turning using Toolpath Visualization.
Verifying the In-Process Workpiece Using Show 2D /
3D
You can graphically display the In-Process Workpiece. Since the sequence of
operations is important, it is best to select the operation in the Program Order
view of the Operation Navigator. If operations are reordered, the system
recalculates the In-Process Workpiece.
Zuk
Copry
Delete
Rename
aenerate
Replay
Insert k
Cbject »
Toolpath »
_ Shaw 30
Information
) Save as...
Properties r
6—2 Turning Manufacturing Process ©EDS Unigraphics NX
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Activity 6— 1: Verification Using Show 2D and 3D Options

/7

76
A,

In this activity, you will use the Show 2D and Show 3D options to examine the
in-process workpiece.

Step 1 Open the part file.

1 Open the part file tmp_verify_1.prt.

1 Enter the Manufacturing application.
1 If necessary, change to the Program Order View.

1 In the Operation Navigator, highlight the operation
ROUGH_TURN_OD.

== FACING

CEMTERLIME _DRILLIMG

=
% ROUGH_BORE_ID
% FIMISH_BORE_ID

FINISH_TURM_COD
% GROOYE_OD

=L L T L - L L

©EDS Turning Manufacturing Process 6-=3
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1 With MB3, choose Workpiece — Show 2D.
727
/ /
/ 6 /
“ B e
ik

Copy
Delete

Rename

Generate
Replay

Insert ]

Cbject k

Toolpath k

"."'.'I ar I-::FI | ECE m
Shaw 30

Information
) Save as...
Properties

The results are displayed in the graphics window. The red
geometry is the cut region. The white geometry is the in-process
workpiece (refresh dismisses the results).

LT

]

'

F K \\ A ¥

Turning Manufacturing Process ©EDS Unigraphics NX
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Step 2 Examine the cut motion results in 3D mode.

1 Refresh the graphics window.

1 In the Operation Navigator, highlight the operation
ROUGH_BORE_ID.

= U [BIPROGRAM

- | B FACING
=2 FacCING FINISH
2 [ oUGH_TURM_OD
2 CENTERLIME_DRILLING
% WOLIGH_BORE D
% FIMISH_BORE_ID

% FIMISH_TURM_OD

GROOVE_CD

=L T L - LT T L)
1

1 Change to the Trimetric View.

1 With MB3, choose Workpiece — Show 3D.

Show 30

The in-process workpiece is displayed in 3D.

1 With MB3, choose Display Mode — Shaded.

©EDS Turning Manufacturing Process
All Rights Reserved Student Manual
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S

/ /

767

2000

Step 3 Compare the part to the In-Process Workpiece.
You will compare the solid finished part to the In-Process
Workpiece. The part has been modeled as a solid and is
displayed. The solid model is located on a different layer. You
will make the layer visible and then use Show 3D to compare
the part to the In-Process Workpiece.
1 Choose Format - Layer Settings.
1 Double click on layer 110.
J Choose OK.
6—6 Turning Manufacturing Process ©EDS Unigraphics NX
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The solid part is displayed. Note that the yellow portion shows
the finished part and the green shows the In-Process Workpiece /. /,

part. 76 7
Y,

1 Do not Save or Close the part file.

©EDS Turning Manufacturing Process 6-—="7
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Activity 6—2: Verification Using Toolpath Visualization

S
Y ”
76

Y,

In this activity, you will use Toolpath Visualization to animate the tool
movement and display the in-process workpiece of one and then several
operations.

Step 1 Visualizing a Single Operation

1 Continue to use the same part file, tmp_verify_1.prt.

1 In the Operation Navigator, highlight the operation
ROUGH_TURN_OD.

1 With MB3, choose Toolpath - Verify or choose the Verify

Toolpath icon. @ \

The Toolpath Visualization dialog is displayed.

Turning Manufacturing Process ©EDS Unigraphics NX
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1 Choose the 2D Material removal option. This will display the

Choose 2 D Material
Removal

1 At the bottom of the dialog, slide the animation

4

blank material.

Toolpath ¥isualization

1

Replay |D';.=namin: I Skatic I

FROM]3,474,2,527,0,000
GOTO)E.0351,2,625,0,000
GOTO}S.000,2.625,0,000
GOTO-0.031,2.625,0,000
GOTO-0.031,2.750,0.000
GOTO)-0.009,2,772,0.000
GOTO}3.0351,2,772,0.000
GOTO}3.031,2,500,0,000
GOTO}S.000,2.500,0,000

3
M
1

Feed Rate 0.000000

11

Display Opkions

Tool

N[ 2D Material Remaoval

I Solid hd I

speed to 7.

Slow Animation Speed

Animation Speed

/S
Y ”
7 6 7

Y,

7
i
- |
1 10
2 Run the animation using thePlay Forward button.
Change to the Top View.
1 Choose Format - Layer Settings.
©EDS Turning Manufacturing Process 6-=9
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1 Double click on layer 110.

2
76 2 1 Choose OK.

/
2000
1 Choose the top line in the GOTO list.

Toolpath ¥isualization

Choose the top Iine\ Replay |Dynamic I Skatic I

FROMIZ.474,2.527,0.000
GOTO)E.0351,2,625,0,000
GOTO}S.000,2.625,0,000
GOTO-0.031,2.625,0,000
GOTO-0.031,2.750,0,000
GOTO)-0.009,2,772,0.000

GOTO)3.051,2.772,0000
GOTO}3.031,2,500,0.000
GfiTﬂl’ﬂ.l’ll’ll’l.?.Hl’ll’l.l’l.l’ll’ll’l _ILI
4 [ 3

O Run the animation using the Play Forward | | | button.

The tool path is replayed.

The Stop Animation message dialog allows you to end the
animation before it has finished playing.

Turning Manufacturing Process ©EDS Unigraphics NX
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O Choose the| 4 [ button. This will replay the tool path
— /7

backwards. 2 6 ;
Y,

J Choose OK.

Step 2 Visualizing a Sequence of Operations.

1 In the Operation Navigator, highlight the operations
FACING through ROUGH_BORE_ID.

1 With MB3, choose Toolpath - Verify or choose the Verify
Toolpath icon. @\
1 Choose the 2D Material removal option.

1 Change the animation speed to 8.

O Run the animation using the Play Forward | | | button.

The tool paths are replayed in sequence in their entirety.

J Choose OK.
1 Do not Save the Part.

] Close the Part File.

©EDS Turning Manufacturing Process 6-—11
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76
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SUMMARY In this lesson, you used three different methods

to verify operations. Two of the methods
displayed the In-Process Workpiece.

In this lesson you:

o visually inspected the operations and
In-Process Workpiece using Show 2D

o visually inspected the operations and
In-Process Workpiece using Show 3D; this
method displayed the In-Process Workpiece
as a 3D solid

e replayed and visually inspected several
operations in the program using Toolpath
Visualization

e compared the solid part to the In-Process
Workpiece

DS
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Common Options

Lesson 7
PURPOSE The purpose of this lesson is to introduce you to many 77
of the procedures that you will use in creating tool / /
paths. These are procedures that do not depend upon 22

the type of operation you choose, but are general
requirements for all or most operations.

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

e use From, Return, and Start points within an
operation

¢ add and remove rough stock in an operation

e use the tool Engage/Retract options within an
operation

e set the feed rates within an operation

This lesson contains the following activities.

Activity Page
7—1 Stock and Avoidance Options ................ 7—6
7—2 Engage and Retract Moves ................... 7-18
©EDS Turning Manufacturing Process 7-1
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The Common Options Discussed in this Lesson

e stock
e avoid — Return and Start Point, From Point
e cngage/retract

e feed rates

:/ 77 Common Options in Turning

/

/ /
Y, Turning Common Options

Teach

Option Rough Finish Thread Drill Mode

Level Angle

Reversal Mode

Containment

Autodetection

Engage/Retract

Cutting

Corner

X| X| X| X

Feed Rates

Profile

Stock

Machine

Avoidance

X| X| X| X| X| X| X| X| X| X| X| X| X
X| X| X| X| X| X| X| X| X| X| X| X

Local Return

Turning Manufacturing Process ©EDS Unigraphics NX
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Stock

The Stock function allows you to leave material on the part.

e Rough Stock — leaves material after roughing

e Profile Stock — leaves material after profiling

e Blank Stock — adds material to the work piece

Defines the same Rough Stock,
stock for all elements o —_—
A E quidiztant 0.00ao0
Defines stock to__——1 Face 0.0z00
faces only _ e —
|, Fadial 0.0300

Defines stock to/ Profile Stock
radial elements . e
only E quidistant a.0a0o0
Face Q.0000
R adial 0.0o000

Blank Stock,
E quidistant 0.00ao0
Face 0.0o000
R adial 0.0o000

(] Back | Cancel |
©EDS Turning Manufacturing Process 7-3
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Common Options

Avoidance Geometry

The Avoidance option enables you to define clearance motions for the tool as it
moves foward or away from the part. You can specify points or planes to help
you define these clearance motions.

Avoidance Paramekters

Clearance
I Use Radil | 0.0000
|_ Use  fxial O.oaooo
Display
&voidance
[~ From Paink Seleck
[~ Start Paink Seleck
Mation ko Skark Poink
IDiFE.'Et (-
[T Return Paint Seleck
Mation ko Return Paoink
IDiFE.'Et (-
[~ Gohome Paink Seleck
all selected items
Display | Specify | Info |
] Back | Cancel |

FROM Point defines the initial cutter location at the start of a tool path. The
FROM/ command is output as the first entry in the tool path, but there is no

tool movement. It is advisable to specify a FROM point when using the GPM
for postprocessing the tool path since the first GOTO point is removed from

the output.

7-4
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Start Point defines the tool position location in the cutter start up sequence. If
a From Point has been defined, the cutter will rapid from it to the Start Point.
The Start Point outputs a GOTO/ command at the rapid feed rate after the
FROM/ and post commands and before the first Engage move.

Return Point defines the tool location at the end of a cutting sequence. The
Return Point outputs a GOTO/ command at the Rapid feed rate following the
Final Retract motion.

GOHOME Point outputs a GOHOME/ command as the final entry in the tool

path. The From Point is often used as the GOHOME point. S,
;7
Clearance defines a safe distance from the workpiece along the radial or axial 77

positions, for positioning moves to the Start and Return points.

Creating Associative Points

Points, Vectors, and Planes (usually used for avoidance geometry) can be
created as associative geometry so that when the referenced geometry is
modified, the associated geometry is also modified.

©EDS Turning Manufacturing Process 7-5
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Activity 7—1: Stock and Avoidance Options

In this activity, you are going to create an operation to finish the face of the
part by removing the Rough Face stock. You will edit the Rough Face operation,
add a From point, a Start point, and a Return point in order to gain more tool
control between operations.

Step 1 Open the part, rename it and enter the Manufacturing

y i/ application.

/ /

;//7// 3 Open the part tmp_common_1.prt.
7/

Sligge

AN

0

1 Save the part file as ***_common_1.prt where ***
represents your initials.

1 Choose Application — Manufacturing.

Step 2 Replay the existing operation.

1 In the Operation Navigator, display the Program Order
View, if necessary.

1 Expand the Parent Group objects.
The operation ROUGH_FACE is listed.

1 Highlight the ROUGH_FACE operation name in the
Operation Navigator, then choose the Replay Toolpath icon.

Turning Manufacturing Process ©EDS Unigraphics NX
7-6 Student Manual All Rights Reserved 8srap:



Common Options

The tool removes material in two passes leaving .02 (the
roughing default) stock on the face.

T
B
T 77

/ 4
/Y
PR D M N@

Step 3 Add a From, Start, and Return Point to this operation.
1 Double click on the ROUGH_FACE operation.
You are going to add several Avoidance settings.

J Choose Avoidance.

1 Check the Start Point and Return Point options.
You can specify the Start and Return points in one step.

1 Choose Specify from the dialog.

©EDS Turning Manufacturing Process 7-7
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1 Using the Inferred Point method, place your cursor in the
graphics window and click twice.

4

7
;7
Y,

g

M

The point indicators are placed on top of each other.

You should always create a From point in the first operation of
your program in order to orient the tool.

1 Check the From Point option.

1 Choose Specify from the dialog.

In many cases, you may have a specific From point location that
you use with each machine. In this case a position is provided
for you.

1 Enter the following values:

XC ... 6
YC ... 5

J Choose OK.

The cue line indicates that you can now specify a new Start
point. The point location for the previously defined Start Point
is displayed in the Base Point area. You can choose Cancel or
OK. If you choose Cancel you can reselect a new Return point.
If you choose OK the displayed location will be used.

1 Choose OK until you return to the FACING dialog.

] Choose the Generate icon.

Turning Manufacturing Process ©EDS Unigraphics NX
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Step 4

Step 5

1 Choose OK to accept the tool path.

The ROUGH_FACE tool path is generated. Note the tool
moves from the From Point then to the Start point, returning to
the Return point.

You will copy this tool path, edit the method and stock, and then
generate the path.

Copy and rename the operation.

You are going to copy the operation. When you copy the
operation, the Avoidance parameters you just defined will
already be set.

1 Highlight the ROUGH_FACE operation name in the
Operation Navigator, then (using MB3) choose Copy.

The operation is copied. Now you will paste it into the list on
the Operation Navigator.

1 With the ROUGH_FACE operation name highlighted in the
Operation Navigator, use MB3 to Paste the copied
operation.

Change the operation name. This step will help distinguish it
from other operations.

1 Make sure that the operation that you just copied is
highlighted, using MB3, Rename, rename the operation to
finish_face.

Edit the operation.

1 Double click the FINISH_FACE operation name in the
Operation Navigator.

The Facing dialog is displayed. The first option you will change
is the Method.

1 Choose the Groups tab at the top of the Facing dialog.

J Choose Method.

©EDS Turning Manufacturing Process 7-9
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J Choose Reselect.

The Method dialog is displayed.

1 Choose LATHE_FINISH from the list, and then OK.
The FACING dialog is displayed.

FACIMG

Main  Groups |'-.-'iewing|.

7//// {* Method : LATHE_FINISH
; 7 ; " Geametry | RIGHT _END_OD
7/ ¢ Tool : OD_g0_L

Edit Reselect Display

Step 6 Edit the Stock values of the operation.
J Choose the Main tab.
] Choose Stock.

The Stock dialog is displayed. You are going to remove the stock
values from the Rough Stock area.

1 Enter 0 into the Face and Radial values fields.

Rough Stock
E quidistant I 0.00ao0
Face .
Enter 0 in to
. th fiel
B adial ese fields
J Choose OK.

Step 7 Display the Cut Region.

It is always a good practice to display the cut region before
generating a path.

Turning Manufacturing Process ©EDS Unigraphics NX
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Step 8

Step 9

1 In the Cut Region area, choose Display.

The cut region is displayed.

Generate the tool path.
] Choose the Generate icon.

The tool path is generated.

- s
;7
Y,

You are going to edit the Start point in the FINISH_FACE
operation.

Edit the Start Point.

1 Choose Avoidance.

The Avoidance Parameters dialog is displayed.

1 Choose Reselect next to the Start Point option.

The Point Constructor dialog is displayed. This Start point is
going to be a smart Start point. You will associate the Start point
to the End point of the Blank. If the Blank size changes, the
Start point will also change, preventing the tool from crashing

into the Blank.

1 Change the Offset to Rectangular.

©EDS Turning Manufacturing Process 7-11
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] Choose the End Point icon.

1 Choose the end point of the blank geometry as shown.

—
=

B

C |

R oY

J Enter 1.00 into the XC value field.

1 Enter .25 into the YC value field.

Poiré Conchucim

——— | End Point icon

E niter i3 ofsed Offset values
Chala-<IC |1 /
-
DiedeT  [.25
[P P |n.rn'|rn'|rr\-'|nm:n
& WDE " Aluokis / Offset
Ciifest Hecinrup iy
1 Choose OK.

The Start point is displayed by ST on the graphics window.

7-12
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ST

|
]

R oY

1 Choose OK to return to the FACING dialog.

:////,

Generate the tool path. y 4
- P /7

T I

The tool moves to the Start point above centerline and then
moves to the first cut position.

You are going to remove the From point since this is not the first
operation in the program.

Step 10 Removing the From Point.

1 Choose Avoidance.

1 Choose the From Point option so that there is no longer a
check mark in front of it.

1 Choose OK to return to the FACING dialog.

©EDS Turning Manufacturing Process 7-13
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:////,
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1 Generate the tool path.

T'C |

m\ W

XM

1 Choose OK to accept the tool path.

£

J Save and Close the Part file.

This will complete this activity.
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Engage and Retract Moves

Engage and Retract moves control the tool motion to bring the tool safely into
contact with the Blank and Part to begin each machining pass. They also control
tool retract motion safely from the work piece at the end of each machining
pass. For each engage or retract situation, you see the selected strategy together
with the specified parameters.

Engage/Retract %‘

Engage / Retrack

:////,

/ /
/
Engage | Fetract I ///A

| Profiling Lewvel/Blank. |
Situation LeveliPart |  Levelisafe |
Plunge | 15t Plunge |

Strategy ———1= _:f:/? _/ 1:;“ dei \:%u \/

Yeckor (%) 0.000o0

Yeckor (%) 0.000o0

¥ Use automatic values

angle 0.000o0

Parameters —
Fadius d.0000
Poink
Seleck | Display |

Extend Distance || 0.0000

[T Direct engage ko krim paint

ak Back | Ear‘u:ell
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The engage and retract conditions are defined as follows:

Engage and Retract Situations

Option Description

Profiling The engage/retract that is applied to the start or
end of a profile pass.

The engage is applied when a roughing pass cuts only
blank material (does not contact any part material)
Level/Blank
/e The retract is applied when the rough pass cuts to the
y / end of the blank, without cutting any part material.

/ 4
Y,

Level/Part The engage is applied whenever a rough pass in a
reversal engages to part material.

The retract is applied whenever a rough cut stops at
part geometry. The retract motion is applied after a
rough cut or — if applicable — after the cleanup cut.

The engage that is applied to the last pass of roughing

Level/Safe when that pass contours the part shape.

The engage/retract that is used in the plunging passes

Plunge . .
in grooving.

Gives separate control for engage and retract for the

1st Plunge first plunge pass.

Turning Manufacturing Process ©EDS Unigraphics NX
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Engage and Retract Strategies

Each of the previous listed Engage and Retract options allows you to define
specific Engage/Retract Strategies. Below is a table that indicates which
Strategy options are available for each Engage/Retract Situation.

Engage/Retract Strategies

Option Profile Efgﬁll(/ Lg;ﬁ” Slé?(\a/ ?:1/0 Z:lléln%:t
Retract) | Plunge
Auto Circular X
Auto Linear X
Vector X
Angle/Distance X
Relative Linear X
oa Pacl)iFr)n?(rr]tet()eng) X X X (noxret)
Two Circles X
2 Pt. Tangent X X
©EDS Turning Manufacturing Process 7-17

All Rights Reserved

Student Manual

7,
/ /
7L



Common Options

Activity 7—2: Engage and Retract Moves

In this activity, you are going to edit an existing operation and examine the
automatic engage and retracts. You will then change and add different engage
and retract moves, then examine the results. The purpose of this activity is to
introduce some of the many methods of engagement and retracting.

Step 1 Open the part, rename it, and enter Manufacturing.

/e

7 /
/ 7 /
v Ly 3 Open the part tmp_common_2.prt.
7

7 8

e ——
b ,
el X F £l
_—
o [T

1 Save the part file as ***_common_2.prt where ***
represents your initials.

1 Choose Application -~ Manufacturing, if necessary.
This session has been initialized using the Lathe Configuration
and the Lathe CAM setup.

Step 2 Replay the existing operation.

1 In the Operation Navigator Program Order view, expand the
Parent Groups.

Turning Manufacturing Process ©EDS Unigraphics NX
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1 Highlight the ROUGH_TURN_OD operation name in the
Operation Navigator, then choose the Replay Toolpath icon.

Default engage
and retract moves

The tool path is replayed. Notice the default engage and retract
moves. All engages and retracts are Auto Linear except those
for the Profile cut which uses Auto Circular.

Auto Linear
II Engage
[
1y
i e R uyg
\ [ L
\\/l‘_l\ Auto Linear
I Engage

[ Auto Circular
\ / Engage
NG

You will now change some of the engages and retracts.

Step 3 Create an Engage move on a Profile pass.

You will change the engage move to use the Relative Linear
strategy. The tool will use this move when engaging the part
material on a profile pass.

©EDS Turning Manufacturing Process 7—-19
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1 Double click on the ROUGH_TURN_OD operation.

1 Choose Engage/Retract.

The Engage Retract dialog is displayed. The default engage for
Profiling is Auto Circular.

g Click the Relative Linear icon.

Engage / Retract

Engage | Fetract I

://7//; LeveliBlank |

/ / Lewvel/Part | Lewvel{Safe |
/
z Plunge | 1t Plunge |

\

sha g \:y.“
ié/“ s | wiad

Choose
Relative Linear

1 Enter the following values:

Angle 90
Distance .05

1 Choose OK to return to the ROUGH_TURN_OD dialog.

1 Generate the tool path.

I This is the correct engage

-/ for Relative Linear = 90°

The tool path is generated. The tool now engages at 90 degrees
into the material on the Profile pass.

Turning Manufacturing Process ©EDS Unigraphics NX
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Step 4 Create an Engage move when engaging the Blank

material.

This time you will disable the automatic setting on the linear
engage type and input manual values.

1 Choose Engage/Retract.

J Choose Level/Blank.

The default engage for Level/Blank is Auto Linear.

1 Deselect the Use automatic values option. ,/ /7//;
4 /
/
1 Enter the following values: I
Angle 255
Distance .05

1 Choose OK to return to the ROUGH_TURN_OD dialog.

1 Reject the current tool path and Generate the new tool path.

);I\
If The new

engage move
into the Blank

Step 5

I
___________ | = material
| |
I
I

The tool path is generated. The tool now engages at 255 degrees
into the Blank material.

Create a Retract move.

1 Choose Engage/Retract.

1 Choose the Retract tab.

©EDS Turning Manufacturing Process 7=-21
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1 Be sure Profiling is selected.
J Choose the Vector icon.

1 Enter the following values:

Vector X 0
Vector Y .15

Step 6 Create a Retract move when exiting the Part material.

/Y
Y A J Choose Level/Part.

/ /
Y,
1 Choose the Angle/Distance icon.

1 Enter the following values:

Angle 90
Distance |

1 Choose OK to return to the ROUGH_TURN_OD dialog.

Now you are ready to generate the tool path with the new
settings.

1 Reject the current tool path and then select Generate.

The first retract is the Level/Blank retract. It is using the default
Auto Linear.

The second pass retract uses the Level/Part retract, which uses
Angle/Distance to define the move.

The last pass retract is the Profiling pass which uses a Vector to
define the move.

Note that the retracts look the same. When you specified a
Vector of X=0 and Y=.15 for the Profile retract and
Angle/Distance of 90 and .1 for the Part retract move, they
produce the same result. The result is a direct move along the Y
axis. The only difference is that the profiling move is longer than
the Part Retract move.

Turning Manufacturing Process ©EDS Unigraphics NX
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h he E R . ,
Step 7 Change the Engage and Retract types 7
/ 7 /

J Now try some of the other Engage and Retract strategies, / /
ry gag g 7

such as To or From a Point. Examine the results.

J Save and Close the Part file.

This completes this activity.

©EDS Turning Manufacturing Process 7-23
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Feed Rates

The Feed rates dialog contains a variety of feed rate control parameters that
allow you to “fine-tune” the Turning tool path results. You access the options

using one of the tabs at the top of the dialog.

/7

/ /

/ 4
Y,

The dialog is broken into
several categories. The first

tab contains Surface
Spindle Speed adjustments.

The second tab contains feed
rate adjustments for each type
of tool move and cut/

Surface Speed

Spindle Speed

i1

0.oooo

0.0oooa0

Spindle Direction

¥ Automatic

Set Mon-Cut Lnits

Set Cuk Units

Reset all from Table

LW =
ipm
ipr ~

7-24
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Feeds and Speeds
dditicnal I

]—D . Iipm j
Approach I 0.o0ooo Iipm j
Engage | 0.0000 fipr ¥
Cut | o.0zo0 fer <]
Retract I 0o.0300 Iipr j
Traversal I 0.0oo000 Iipm j
Return I O.oooo Iipm j
Clear I 0.o0ooo Iipm j
Fstcut | 0.0000 fier v
Step Orver I O.oooo Iipr j

©EDS
All Rights Reserved

The third section contains
feed rate adjustments for
Roughing and Profiling

passes. \

Speeds I GENErS

o)

Fough Feed Rates

.ﬁ.cceleratel 0.0oo000 Iipr j
| 0.0000 finch ~|
Deceleratel 0.0oo000 Iipr j
| 0.0000 finch ~|

Lenagth

Lenagth

Profile Feed Rates

tnear | 0.0000 fer ]
Face | o.o000 fer ~]
Diameter | 0.0000 fipr v
Circular cw I 0.0oo000 Iipr j
Circular u:u:wl 0.0oo000 Iipr j

Approach Distance Limik

[T Max. Length I 0.0000
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SUMMARY In this lesson, you learned to use some of the
options that are commonly used within

Turning. /Y
/ /
/ /
In this lesson you: /77
e discussed and used some of the Stock
options

e defined the From, Start, and Return points
in an operation

o used several different Engage and Return
moves within an operation

o discussed the different types of feed rate
options available within Turning

DS
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:////,

/

/ /
/77
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On Center Drilling Operations

Lesson 8

PURPOSE

OBJECTIVES

This lesson will describe the use of On Center
Drilling operations.

You will create several Lathe Drilling operations. You will specify
the tool start point, the drill depths and learn how to use the break
chip methods.

Upon completion of this lesson, you will be able to:
7
e create On Center Drilling operations , 8 ;

, YIS
e use the Break Chip method

This lesson contains the following activities.

Activity Page
8—1 Centerline Drilling — Spot Drilling ............ 8§-9

8—2 Centerline Drilling — Standard Drilling ........ 8—14
8—3 Centerline Drilling — Unassisted .............. 8§-21

©EDS Turning Manufacturing Process 8—1
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Drilling Operation Templates

b
Drilling (\ <l E %u %{_{ # gﬂ)

77
/ 4

/

0 o CENTERLINE_PECKDRILL ..........
o CENTERLINE_BREAKCHIP ..........

e CENTERLINE REAMING ............

el B R R

e CENTERLINE TAPPING ............. %’“’

Turning Manufacturing Process ©EDS Unigraphics NX
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The Create Drill dialog

The following topics are discussed in this lesson:

e Dirill Geometry
Start Point
e Total Depth
Depth
Break Through
e Chip Removal
Method
Increment Type

e Minimum Clearance

©EDS
All Rights Reserved

Turning Manufacturing Process
Student Manual
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Drill Geometry

Main | Groups I
Criling Geametry
v futomatic Start Position

Select | Display
Tokal Depth | 0.1000

Automatic Start Position determines the start position based on the current
IPW and tool shape.

When you choose Select or Reselect, under the Drilling Geometry label, the
Point Constructor dialog is displayed. You are then prompted to specify a Start
Point. The Start Point is the point at which the tip of the drill first contacts the
part.

2
/

/ Start Point
777y /

+ @jﬂ:

Turning Manufacturing Process ©EDS Unigraphics NX
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Total Depth

The total depth option is used to specify the depth that the drill will cut.

Main | Groups I
Criling Geametry
v futomatic Start Position

Select | Display

0. 1000

| Tokal Depth I

There are 6 options available:

Total Depth

Depth j
Depth (End Paint jooo
Erd PolSross Hole Data e

ross Hole =
Diamet shoulder Depth ooo

Countersink Diameter I
Distance | o.oooo

Depth requires that you key in a positive value next to the Depth label. This
value is applied along the drill axis (parallel to the centerline through the Start

Point).

End Point uses the Point Constructor dialog to specify the drilling end point.

Shoulder Depth allows you to specify the drilling depth by referencing the
shoulder of the tool. The tracking point is established at the tip of the tool by
adding the calculated tool tip length to the specified shoulder depth.

Countersink Diameter determines the cut depth by allowing you to specify the
diameter to be cut by the spot drilling tool.

©EDS
All Rights Reserved
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2
/ /
/ /

YIS

Cross Hole Data requires that you enter values for:

Diameter the diameter of the cross hole.

Distance the distance between the drill Start Point and the
intersection of the cross hole axis with the drill
axis (parallel to centerline through the start
point).

Angle the angle that the cross hole axis makes with the
drill axis (parallel to the XM or YM axis).

Cross Hole Axis ™~ Diameter
Angle
\ Start Point
Distance

When you enter the data to define the cross hole, the depth value is calculated.

Cross Hole allows you to select an existing circle as a cross hole. The drilling
depth is based on the distance from the start point along the drilling axis to the
selected cross hole. The drill depth is calculated such that the drill fully pierces
the side of the cross hole and then retracts. It allows you to specify the Cross
Hole:

e using the cursor
e entering the depth

e specifying an end point

Break Through

The Break Through option controls the distance that the tip of the tool can
exceed the specified drilling depth.

Start Point

S

Break

Through -+ ——=} Cut Depth

8-6
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Chip Removal

You can use the templates provided or change the Chip Removal option within
the Standard Drill dialog.

Methods

The Break Chip or Peck Drill method is used for clearing chips.

Break Chip periodically retracts the tool a short distance at the
feed rate you specify to break the chip.

Peck Drill periodically withdraws the tool from the hole at the
departure feed rate to clear off the chips.
Increment Type

After you specify a method, you must specify whether the distance that the drill
will move before clearing the chips (Increment Type) is Constant or Variable.

Increment refers to the distance the drill moves forward with

each move.
Departure Distance refers to the distance the drill moves 7
backward. 78

Number of Cuts refers to the number of times you wish to L

repeat the specified Variable Increment.

Minimum Clearance

The Minimum Clearance is a safety zone around the workpiece for non-cutting
tool moves.

The tool will Rapid to the Minimum Clearance distance from the specified
Start Point, and then proceeds at the cut feed rate.

Min. Clear.
<n. &

@ Start Point

At the end of the drilling operation, the tool returns to the Minimum Clearance
distance before going to the Return and/or GOHOME points.

©EDS Turning Manufacturing Process 8§—7
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Entrance Diameter

Entrance Diameter uses the diameter of an existing drilled hole to adjust the
contact point of the drill with the material. The calculations are made using the
defined entrance diameter and the drill point angle.

— New Start Point
/ Original

Entrance Start Point
Diameter _1 ( ,
/g\
AN

1 N

9-

-

Dwell

This option allows you to specify a dwell interval (Delay) in tool motion at the

727 end of a machining pass to relieve tool pressure.

/8 | | |

224 You must first specify the units (SECONDS or REVOLUTIONS) and then the number
of units.

e when Chip Removal is set to None or Break Chip, the DELAY/
command is output after the drilling to depth is complete and before
the final move out of the drilled hole

e when Chip Removal is set to Peck Drill, the DELAY/ command is
output after each move out of the drill hole

Turning Manufacturing Process ©EDS Unigraphics NX
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Activity 8— 1: Centerline Drilling — Spot Drilling

In this activity, you are going to create an operation to spot drill the face in
preparation for a standard drilling operation. The tools for this operation are
contained within the part file. You will define the Parent Groups, select the
geometry and examine the Total Depth options.

Step 1 Open the part file and enter the Manufacturing
application.

1 Open the part file tmp_drill_1.prt.

2
/ /
/ /

YIS

1 Save the part file as ***_drill_1.prt where *** represents
your initials.

The cross section geometry has been pre-defined for this
operation.

1 If necessary, enter the Manufacturing application.

Step 2 Define the Parent Groups for this operation.

1 Choose the Create Operation icon.

1 If necessary, change the Type to Turning.

©EDS Turning Manufacturing Process 8§—-9
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1 Choose the CENTERLINE_SPOTDRILL icon from the
Create Operation dialog.

The tool for this operation is a .500 center drill.

1 Set the following Parent Groups:

Program = PROGRAM

Use Geometry = ID

Use Tool = SPOTDRILL_.500

Use Method = LATHE_CENTERLINE

J Choose OK.
The CENTERLINE SPOTDRILL dialog is displayed.

1 Choose the Groups tab.

1 Choose the Geometry button, then choose Display.

Zs
78 TH
YIS
C
i
?ﬂ\ LA xhd T
J Choose the Main tab.
Step 3 Define the drilling geometry.
You may define the geometry that will determine the drilling
start point or allow the system to do so automatically.
1 With the Automatic Start Position option turned ON, choose
Display.
The start position is determined automatically based on the
current [IPW and tool shape.
8—10 Turning Manufacturing Process ©EDS Unigraphics NX

Student Manual All Rights Reserved



On Center Drilling Operations

Step 4

Pl
<
7 \\ E m

End Point

\ Start Point

1 Turn the Automatic Start Position option turned OFF.

] Choose Select.

The Point Constructor dialog is displayed. You will select the
horizontal line (centerline).

1 Select the line towards the right end as shown.

ZZ
7 8
S

Select here

as the start

point

The CENTERLINE_SPOTDRILLING dialog is displayed.

Examine the Total Depth for the Spotdrilling operation.

Examine the default depth value that is defined for a
spotdrilling operation.

Rezelect

- Default total
Drizplay depth setting

Total Depth |

0.100

The default depth is .100. You will use this setting.

©EDS
All Rights Reserved Student Manual
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The horizontal line that you selected is displayed along with the
start and end point indicator.

T
c End Point
n— Start Point
7R ue i ,’ /

Step S Generate the tool path.

] Choose the Generate icon.

2
/ /

YIS

7R, e ‘.-.’I:d__<
| ——

The tool path is generated. The tool moves along the centerline
to the end position (.100 from the blank material).

Step 6 Change the depth value for the end point.

You are going to change the drill depth for this spotdrill
operation.

1 Choose the Total Depth button in the Drilling Geometry

area.
Turning Manufacturing Process ©EDS igraphics NX
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1 Enter .150 into the value field and then choose OK.

Enter Depth j
M arne
Drepth m
Distance 0.0000

Step 7 Generate the tool path.

1 Reject the tool path.

] Choose the Generate icon.

2
78

YIS

?ﬁ\- LA

:-:M__<
R

The tool path is generated. The tool moves along the centerline
to the end position (.100 from the blank material).

Step 8 Save the part file.

This completes this activity.

©EDS Turning Manufacturing Process 8—13
All Rights Reserved Student Manual



On Center Drilling Operations

Activity 8—2: Centerline Drilling — Standard Drilling

In this activity, you are going to create a standard drilling operation. You will
define the geometry, the total depth and then examine the Chip Removal
options.

Step 1 Open the part file and enter the Manufacturing
application.

1 Continue to use the part file ***_drill_1.prt.

2
/ /
/ /

YIS

Step 2 Define the Parent Groups for this operation.

1 Choose the Create Operation icon.

1 Choose the CENTERLINE_DRILLING icon from the Create
Operation dialog.

The tool for this operation is a .470 standard drill.
You only need to change the drill for this operation.
1 Change the following Parent Group:

Tool = DRILL_.470

J Choose OK.

Turning Manufacturing Process ©EDS igraphics NX
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Step 3 Define the drilling geometry.

Step 4

You must define the geometry that will determine the drilling
start point.

1 Turn the Automatic Start Position option turned OFF.

] Choose Select.

The Point Constructor dialog is displayed. You will select the
horizontal line (centerline) to define the Start point.

1 Select the centerline towards the right end as shown.

Select here
as the start /
point Y ///
£ '8
S

The CENTERLINE DRILLING dialog is displayed.

Specify the Total Depth for the Drilling operation.

Examine the depth value that is defined for a drilling operation.
It is set to 0.

Total Depth
is set to 0O for

tandard
Tiefel Dl | 0.0000 e

operation

Select Drizplay

1 Choose the Total Depth button in the Drilling Geometry
area.

The Total Depth dialog is displayed.

You want the tool to drill through the part.

©EDS Turning Manufacturing Process 8—15
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1 Check the Break Through option located at the bottom of
the dialog.

Check the Break Through
option before setting any
other parameters

Mame I
¥ Break Through I 0.0000

Display |

You will specify a Point to determine the drill depth.

1 Change the Total Depth to End Point. This option is located
at the top of the dialog.

1 Choose Select.
The Point Constructor dialog is displayed.

, ] Select the centerline towards the left end as shown and
// 7 //; choose OK.

/

YIS

Select the left
end of the

horizontal line \

The CENTERLINE DRILLING dialog is displayed.

Turning Manufacturing Process ©EDS Unigraphics NX
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Step S Generate the tool path.

Step 6

Step 7

] Choose the Generate icon.

7 i W

L C—

The tool path is generated. The tool moves along the centerline
to the end position, drilling through the part.

;
kY

Change the Chip Removal setting.

You can change the Chip Removal setting (Break Chip or Peck
Drill) within an operation.

1 Change the Chip Removal to Peck Drill.
1 Choose Settings and change the Increment Type to Variable.

1 Enter the following values in order into the list:

Number of Cuts 2 Increment .35
Number of Cuts 4 Increment .25
Number of Cuts 4 Increment .15
Number of Cuts 2 Increment .05

Note the Safe distance option. This determines how far the tool
will retract between each cut. Use the default setting of .100.

J Choose OK.

Generate the tool path.

1 Reject the tool path.

] Choose the Generate icon.

©EDS Turning Manufacturing Process 8§—17
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Step 8

The tool path is generated. The tool moves along the centerline
to the end position, drilling through the part using the values
that you entered. Note the last passes of the tool path. You
specified two cuts at .05. The tool used these values, but there
was material remaining. The system continued to cut to the
specified depth using the last specified value (.05).

Examine the Minimum Clearance setting.

Examine the Minimum Clearance setting in the tool path listing.

J Choose the List icon at the bottom of the
CENTERLINE DRILLING dialog.

The data is listed in the window.

8§-18
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TOOL PATH/CENTERLINE DRILLING, TOOL,DEILL .470

TLDATAL/DRILL,LATHE,O.4700,0.0000,5.0000,115.0000,4.5000

M3¥3/0.0000,0.0000,0.0000,1.0000000,0.0000000,0.0000000,1

PAINT/PATH
PAINT/ZPEED, 9
PAINT/ TOOL
PAINT/COLOR, 1
RALPTID

GOTOS 2. 6000,0.

PAINT/COLOR, &

0ooo, 0.

FEDRAT/IPR,0.0300

GOTO/2.5000,0.

PAINT/COLOR, 3

GOTO/2.1500,0.

PAINT/COLOR, 7
FEDRAT/O.0500

GOTOS 2. 6000,0.

PAINT/COLOR, 1
RALPTID

GOTO/2.2500,0.

PAINT/COLOR, &
FEDRAT/O.0300

GOTO/2.1500,0.

PAINT/COLOR, 3

GOTOS1.8000,0.

PAINT/COLOR, 7
FEDRAT/O.0500

GOTOS 2. 6000,0.

PAINT/COLOR, 1
RALPTID

GOTOS1.9000,0.

PAINT/COLOR, &
FEDRAT/O.0300

GOTOS1.8000,0.

PAINT/COLOR, 3

GOTO/1.5500,0.

PAINT/COLOR, 7
FEDRAT/O.0500

GOTOS 2. 6000,0.

PAINT/COLOR, 1

0ooo, 0.

0ooo, 0.

0ooo, 0.

0ooo, 0.

0ooo, 0.

0ooo, 0.

0ooo, 0.

0ooo, 0.

0ooo, 0.

0ooo, 0.

0ooo, 0.

oaoo
oaoo
oaoo
Move to a Minimum
Clearance from the
aoon blank material
oaoo
oaoo
oaoo
Move to the
/ Minimum Clearance
oaoo

Move to a Minimum

/ Clearance distance
the last cut th
o0oo above the last cut dep

aoao

oaoo
Move to a Minimum

/ Clearance from the
qooo blank material

©EDS
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The tool cuts to 2.15 then rapids to the minimum clearance
distance of 2.6000. (The 2.6000 value is .100 from the face of the
blank material). The tool then rapids to a minimum clearance
distance of .100 away from the previous cut depth. The tool
continues to cut in this manner until the tool clears the back of
the part material.

] Dismiss the Information window.

1 Choose OK to complete the operation.

Step 9 Verify the tool path

1 Highlight the Program name in the Operation Navigator.

1 Choose the Verify Tool Path icon on the Manufacturing
Operations tool bar.

J Choose 2D Material Removal.
1 Choose the Play Forward button.

1 Choose OK to complete the Tool Path verification.

Step 10 Save the part file.

This completes this activity.

8§-20

Turning Manufacturing Process ©EDS Unigraphics NX
Student Manual All Rights Reserved grap



On Center Drilling Operations

Activity 8—3: Centerline Drilling — Unassisted

In this activity, you are going to create an operation to remove the material
within the larger ID. You are going to create this activity using fewer
instructions.

Step 1 Open the part file and enter the Manufacturing
application.

1 Continue to use the part file ***_drill_1.prt.

Step 2 Choose the CENTERLINE_DRILL icon and define the
Parent Groups for this operation. Use the .612 diameter

drill.
Step 3 Define the following options for this operation. 7////
/
Set the following options: ; 8 ;
Drill Geometry 44
Total Depth

Chip Removal (Optional)
Dwell (Optional)

Step 4 Generate and accept the tool path.

Step S Save and Close the part file.

This completes this activity.

©EDS Turning Manufacturing Process 8§=-21
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SUMMARY [

this lesson, you created spot drilling and

standard drilling operations to remove material
from the ID of the part.

In

this lesson you:
defined the Drill Start Point

specified the drill Cut Depth using the Point
method and the Depth method

set the Break Through option
used the Chip Removal option
set the Chip Removal Increments option

examined Minimum Clearance moves

8§-22
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Roughing Operations — OD Work

Lesson 9

PURPOSE

OBJECTIVES

The roughing options in Turning allow you to remove
large amounts of material and leave sufficient
material for finishing operations.

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

e create a Rough Turn Outer Diameter operation

e change the Cut Pattern

¢ identify the appropriate Cut Depths

e add and remove Cleanup passes

e create additional Profiling passes (spring pass)

e add a Local Return Point to the Spring pass

e add Post Commands to Local Return moves

e apply Single and Multiple Ramping Cut Strategies 76///
/ /

e cdit Part Boundary parameters from within an y /
operation. v

This lesson contains the following activities.

Activity Page
9—1 Creating a OD Rough Turn Operation . ........ 9-9

9—2 Creating Additional Profile Passes . ............ 9-19
9—3 Creating Ramping Cut Patterns ............... 9-27
9—4 Custom BoundaryData ...................... 9-32

©EDS Turning Manufacturing Process 91
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Roughing Options

Program Tools Geometry Method
Blank
Y Y ? Y
Part

i

ROUGH_OD
ROUGH_BACK_TURN

3

* ROUGH_BORE_ID
*Choose Rough Type — « BACK_BORE_ID
* GROOVE_FACE
* GROOVE_OD
* LINEAR CUTTING TYPES * GROOVE_ID
+ CONTOUR CUTTING TYPES —— *Choose Cut Pattern
* PLUNGE CUTTING TYPES
*Cut Depth
*Level Angle

Reversal Mode

* Cleanup
77
79 7 Cut Region * CONTAINMENT
/ / * AUTO DETECTION
Y4
e CUTTING Engage/Retract
* CORNER
 FEED RATES
* AVOIDANCE
* PROFILING — Machining Parameters
* STOCK
* MACHINE
* LOCAL RETURN * indicates unique
Complete options to Roughing
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Cut Patterns

ROUGH_TURN_OD

Main |r'-'1|:|re I Garoups I Yiewing I

iy @ﬂ_,.—\.l::':lgzll_‘lllgllTllE
= = dAt LA

t Pattern
Cut Patterns '::':'_.@ Lﬁﬂzg
o= = = Ly

v

“— Linear Zig is a straight cut in one direction. Each pass is parallel to the
previous pass.

&
E Ramping Zig is for inclined/declined cuts in one direction.

i
EI Contour Zig are parallel contour cuts in one direction. Each pass follows
the parts profile.

L
351

&4 Plunge Zig are typical plunge cuts in one direction within the cut region.

0
1z
i~4| Plunge Alternate cuts with alternating stepover direction. Each
subsequent plunge is applied to the opposite side of the first plunge.

i
——| Linear Zig-Zag is a straight cut with each subsequent pass cutting in an
alternating direction.

@
E Ramping Zig-Zag is for inclined/declined cuts in alternating directions.

o
EI Contour Zig-Zag are parallel contour cuts with alternating direction.
Each pass follows the part profile.

©EDS Turning Manufacturing Process 9_3
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ﬁ Plunge Zig-Zag is for repeated plunge cuts to a specified level and in
alternating directions.

(]
BYZE]

Plunge Castling is a unique plunge pattern which leaves pillars between
plunges, then returns to cut the pillars. The result is even cutting pressure on

the tool.

Stepover (Cut Depth)

Stepover (for Plunge cuts) and Cut Depth (for Zig and Zig_Zag cuts)
determine how the tool will move from one cut level to the next. The cut
pattern determines which types are available.

Stepover/Cut Depth Types and Cut Patterns

Stepover/Cut Depth Types
Tvoes Linear Linear Contour Contour Plunge Plunge Plunge
yp Zig Zig Zag Zig Zig-Zag Zig Alternate | Castling
Constant X X X X X X
Variable Max. X X X X
Variable Avg. X X X X
# of Levels X X
# of Passes
Individual X X
Constant specifies the maximum depth of cut to be made on each roughing
pass. This value is used as many times as possible and then any remaining
material is removed in one pass.
Cut Depth I Constant j
Depth | | 0. 1250
9—4 Turning Manufacturing Process ©EDS Unigraphics NX
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Variable Max. determines the cut regions, cuts at the maximum value as many
times as possible, and then removes the remaining material in one pass if it is
greater than or equal to the minimum within each separate region.

Cut Depth ariable Max, j
Minimur 0. 0000
b aximum a.0000

Variable Avg. calculates the minimum number of passes required based on
never cutting more than the maximum or less than the minimum for each
region.

Cut Depth Yariable Avg. j
Minimum D.DDDD@
b airnLam 0.0o000

# of Levels produces equal depths of cut by allowing you to define the number
of levels for linear roughing.

Cut Depth IND. of Levels j

Mo. of Levels I I 0
# of Passes allows you to define the number of contour passes to be taken to /24
remove the material. N

/ /
/e

Cut Depth I Mo, of Passesj

Mo, of Pazses I I ]

©EDS Turning Manufacturing Process 9_5
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Individual produces a series of differing cut depths by allowing you to define
the number of passes at each cut depth.

Murnber of Passzes Increment
o # [ o.oooo
o 0.0000
o 0.0000

Cleanup

The Cleanup pass is designed to remove material (steps in most cases) left from
roughing passes. The cleanup pass is applied at the end of a cut to remove the
material (such as a step) left by the previous cut.

Cut Depth I Constant - I
Depth [ 0.1250

Level Angle | |1a|:| . 0000 Al but Steep
Lewvel Only

\ Reversal Mode I'&'S Level vI /."1"." bt Level
v Cleanup All Do |:|r'||_l,.l

Per Reversal

[~ Additional Profiling

All creates a cleanup pass on all contours.

Steep Only creates a cleanup pass on only the steep elements. Steep parameters
are defined using the Contour Types located under the Cutting button.

All but Steep creates a cleanup pass for all geometry that does not qualify as
steep.

Level Only creates a cleanup pass on geometry that is defined as level only.
Level parameters are defined using the Contour Types located under the
Cutting button.

9-6
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All but Level creates a cleanup pass on all geometry except the geometry that

does not qualify as Level.

Down Only creates a cleanup pass in a down direction. This option is commonly

used in grooving.

Per Reversal creates a cleanup pass in the reversals only.

Contour Types

The parameters that define Faces and Diameters are located on the Contour

Types dialog. This dialog is accessed when you choose Cutting — Settings.

Zukking Prafiling | “I
1
i
':'”"'3"\(]5 Cutting
Feed Rates | Tolerances
Inkol 0.0010
Ckkal o.0010

Cutter Clearance Angles

First Cutting Edge Z.0000
—

Last Cutking Edg

Minim| Face
From Diarneters [ Min, Angle g0.0000
From Faces Mazx. Angle 100. 0000

Cuk| Diarneter
[~ Minimum Denl i angle 350.0000
[~ Minimum Len| g2 angle 10,0000
iZuk Control

Conbour Twpes Settings
Safe Distance I 0.1000

©EDS Turning Manufacturing Process 9_7
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Cutting

The options that are located under the Cutting button allow you to add
additional tool control.

Tolerance

Tolerances allows you to set values for Intol and Outtol. The tolerance is
applied to the Part boundary and determines the acceptable amount of
deviation from the boundary.

Cutter Clearance Angles

This option is used as a clearance for the Lead and Heel Angle. This option is
used to prevent the tool from gouging.

Minimum Clearance

Minimum Clearance defines a safe clearance distance away from the blank
boundaries. You can define individual distances for both:

e diameters

e faces

Minimum Clearance ensures that positioning moves between cutting regions or
during a traversal move, clears the In-Process Workpiece.

1
/79 7

v ” Cut Constraints
v

These options allow you to define a Minimum depth of cut and Minimum
length of cut for the operation. These options only apply to the Linear cutting
options.

Cut Control

The Cut Control option allows you to control the extent of the tool’s entry into
undercut areas on your workpiece.

Turning Manufacturing Process ©EDS Unigraphics NX
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Activity 9—1: Creating a OD Rough Turn Operation

In this activity, you are going to create a Rough Turn operation to cut the OD of
the part. You will use the default settings to generate the tool path the first
time. You will then reject the path and use some of the Cut Patterns available in
Roughing. You will also use the Cleanup options and other options specific to
Roughing operation types.

Step 1 Open the part file and enter the Manufacturing
application.

1 Open the part file tmp_rgh_od_1.prt.

Slipge

AN

0

1 Save the part file as ***_rgh_od_1.prt where *** represents
your initials.

1 If necessary, enter the Manufacturing application.

Step 2 Define the Parent Groups for this operation.

1 Expand the PROGRAM_RGH_OD Parent Group in the
Operation Navigator.

1 Choose the Create Operation icon in the Manufacturing
Create toolbar.

Note that Type might be set to mill planar. The Configuration
or Set up will not be tracked after the part is saved and closed
for the first time. You may need to set the Type back to Turning.

©EDS Turning Manufacturing Process 99
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1 If necessary, change the Type to Turning.

1 Choose the ROUGH_TURN_OD icon from the Create
Operation dialog.

1 Set the following Parent Groups:

Program PROGRAM_RGH_OD
Use Geometry RIGHT_END_OD
Use Tool OD_80_L
Use Method LATHE_ROUGH
J Choose OK.

The ROUGH_TURN_OD dialog is displayed.
Next you will verify the geometry.

1 Choose the Groups tab at the top of the dialog, choose the
Geometry button, then Display.

722 \
29 7 b e @
vy

1 Choose the Main tab at the top of the dialog.

Step 3 Generate the tool path.
Generate the tool path using the default setting.

1 Choose the Generate icon located in the lower portion of the
dialog.

The Cut Pattern is Linear Zig.

Turning Manufacturing Process ©EDS Unigraphics NX
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Se==—=—=—=-—"="—"—"="-="-="°>">"°>=">"=
| 1 T — I —
-
- ]
I__I ______
| - - — — —
\ e —
2
=
M

Step 4 Changing Cut Patterns.

You will reject this tool path and regenerate it using a different
Cut Pattern.

1 Choose the Reject icon.
1 Choose the Linear Zig-Zag icon.

1 Choose the Generate icon.

The tool lifts from the material then feeds back in at the same
point. Note this pattern is not acceptable for this part/tool
combination. You will try a different cut pattern.

-~
] 7/
— / 9 /
; Vs
| I
Q
o
1 Choose the Reject icon.
©EDS Turning Manufacturing Process 9-11
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1 Choose the Contour Zig icon.
2 Key in 0.100 for the Depth.

] Choose the Generate icon.

The tool path is generated and looks very different. This time
the tool cuts in a contour pattern following the shape of the
finished part. This pattern could work very well for a
non-stepped profile, but for this deeply stepped part, the tool
will bury into the faces.

1 Choose the Reject icon.

1 Change the Cut Pattern back to Linear Zig.

Now examine the Cleanup option. This option is unique to
Roughing Operations.

///g//; Step 5 Examine the results of the Cleanup option.

’,/ / /// The Cleanup pass is designed to remove material (steps in most
‘ cases) left from roughing passes. First, you are going to examine
the results of the cleanup option.

1 Generate the tool path.

1 Examine the tool path.

The tool path continues the pass along the contour of the part
in order to remove the material left from the previous pass. If
you were to turn the Cleanup option OFF, no cleanup pass
would be created.

Turning Manufacturing Process ©EDS Unigraphics NX
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Step 6

- —

w— Cleanup pas

1 Reject the tool path.
1 Turn OFF the Cleanup option.

1 Generate the tool path.

The cleanup pass is not generated. The tool path leaves material
on the faces of the part.

N /7
i 9
v
1 Choose OK to accept the operation.

Visually Examine the tool path.

You are going to examine the results of the tool path using the
Show 2D option.

1 Highlight the ROUGH_TURN_OD operation name (if

©EDS Turning Manufacturing Process 913
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Material left
by the tool

Step 7

necessary) and choose Workpiece — Show 2D.

The In-Process Workpiece shows the material remaining. The
cleanup pass in the previously generated path removes this
material.

Try viewing the Workpiece in the 3D mode.

1 Highlight the ROUGH_TURN_OD operation name (if
necessary) and choose Workpiece — Show 3D. Change to the
trimetric view, for easier viewing.

Edit the ROUGH_TURN_OD tool path.

1 Double click the ROUGH_TURN_OD operation name in the
Operation Navigator.

The ROUGH_TURN_OD dialog is displayed. You are ready to
continue examining the Cleanup options.

/777 1 Click on the Cleanup option to turn it on.
/
/ .
/ 9 / 1 Next to the Cleanup option, choose Steep Only.
v
Al but Steep
_ Lewvel Only
All bt Level
Iv' Cleanup Al Drawary Only
I_ Additional F'n:ufiling PE-'[ HE-'"-"E-'[SE'
Steepness is a parameter that you can define.
9-14 Turning Manufacturing Process ©EDS Unigraphics NX
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The steepness options are located in the Contour Types area
under the Settings button.

1 Choose Cutting.
The Cutting dialog is displayed.

1 Choose the Settings button next to Contour Types.

Cutkirg

Prafiling | |||

Cukking

— Tolerances

Carner

Feed Rates

Inkal 0.0010

il

Ouktal 0.0010

Cutter Clearance angles

First Cutting Edge 2.0000

i

Last Cukting Ed
e Contour Types

Minim|l Face
Fram Diameters | Min, Angle g0.0000
From Faces Max. Angle 100.0000

Zuk| Diameter

ail 4

I~ Minimum DER e Angle 350.0000
I Minimurm Leny pgo.. Angle 10.0000
/,
ut Conkrol /g///
/ /
Conbour Tvpes y y
7

Safe Distance I 0.1000

Notice the options available. You will not make any adjustments
to the steep parameters.

1 Choose Back until you return to the ROUGH_TURN_OD
dialog.

1 Generate the tool path.

©EDS Turning Manufacturing Process 915
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Only the steep areas (faces) area cleaned up.

Cleanup paSS/

't b

N

1 Change the Cleanup back to All.

1 Generate the tool path once again.
Note that the tool cuts slightly into the thread relief and groove.

1 Choose OK to accept the operation.

1 Save the part file.

This completes this activity.

77
' 9
4
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Profiling

Profiling options provide additional Spring Passes. This option is different from
the Cleanup option in that the Spring Pass follows the part boundary, where as

the Cleanup option only removes step material.

Additional Profiling

activates the
Profiling options\

you define

ROUGH_TURN_OD

Main |Mu:ure IGru:uupsI

¥ g,

{;@‘_
u—.u—sﬁ.&fL
===
= = =

Cuk Regions

Conkainment | D

Autodetection Con

Level Angle | |18III .0

Direction (Forward)

Reversal Mode IE

Zuk Depth I Variat
Minirmurm I_
Maximurm I_

Profiling Options

NS

Hi
Y

Fillets

I.ﬁ.u:ld inka Diamekers j

apring Passes

[~ alkernate

Direction (Forward)

o

¢l»

[T Cwerride Aukodeteckion

Lacal Return

Setbings |

Note that you must turn the Additional Profiling option ON in order to use the

Profile option that you defined.

The Profiling options allow you to make finish passes within a Roughing

operation.

©EDS

All Rights Reserved

¥ Cleanup Al ak. Back | Cancel |
\~|7 additional Profiling A
Engage/Retract |
Zukking | Profiling
Corner | Skock, |
Feed Rates | Pachine |
Avoidance | Local Return |
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Override Autodetection

After the roughing passes, the system re-evaluates the material and the
In-Process Workpiece (using a second cut region detection process) and then
performs the profiling cuts.

Override Autodetection eliminates the second cut region detection and allows
the tool to cut exactly the same region that the roughing pass cuts.

Override Autodetection requires Rough and Profile Stock to be identical.

If rough and profile stock differ, the activated toggle to override the second cut
region detection process would cause the processor to execute the profile cut
with the wrong offset setting.

Local Returns

Local Return moves are available in Roughing, Finishing and Threading
operations. Local Return in Roughing can be defined separately for Rough and
Profile passes.

9-18
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Activity 9—2: Creating Additional Profile Passes

In this activity, you are going to create a Rough Turning operation and add
additional Spring passes to cut to the part stock dimension. You are also going
to add a local return and two post commands when enabling the Additional
Profiling passes option.

Step 1 Open the part file and enter the Manufacturing

application.

1 Continue to use the part file *** _rgh_od_1.prt.

Slipge

N

0

1 If necessary, enter the Manufacturing application.

Step 2 Edit an existing operation. ///g//;
oy
O Expand the Program name PROGRAM_PROFILE. v

1 Double click the ROUGH_TURN_OD_PROFILE operation
name in the Operation Navigator.

The ROUGH_TURN_OD dialog is displayed.

1 Display the geometry.

1 Replay the tool path.

©EDS Turning Manufacturing Process 9-19
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The tool path is generated. Note the roughing cuts. You are
going to add a Profiling pass to the operation and examine the
results.

Step 3 Create an Additional Profiling pass (spring pass).

You can create additional spring passes for your operation.
There are several steps necessary to add spring passes.

The processor will calculate a Cut Region for the Rough Stock
and execute the rough cuts, then calculate a Cut Region using
Profile Stock and then execute that cut.

1 On the ROUGH_TURN_OD dialog, turn ON the Additional
Profiling option.

/,
77 )
/ 9 / Turn ON Additional

oy Profiling to create ¥ Cleanup Al -
v the Spring Pass\ J
v Additional Profiling

1 Choose Profiling.

The Profiling Options dialog is displayed.

Turning Manufacturing Process ©EDS Unigraphics NX
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BEEES

Fillets I.-'l'-.du:l into Diameters ¥ |

You are going to use the default Cut Pattern (Profile All) the
first time and add one spring pass to this operation.

1 Enter 1 into the Spring Passes value field.

1 Choose OK from the Profiling Options dialog.
The ROUGH_TURN_OD dialog is displayed.

1 Generate the tool path.

—_— -

e == === = = — — — — — — —

g R R——————— |-
____________ I
____________ I

1
" v/
9
The Spring Pass is created. Note that the rough pass left the v

stock defined in the Stock — Rough Stock settings (.02 face and
.03 radial). Also note that the final pass cuts to finish depth.
This is due to the Stock — Profile settings being set to 0 Face
and 0 Radial. This is an example where a Rough turn operation
can have a finish pass.

©EDS Turning Manufacturing Process 921
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Step 4 Add a Local Return Point and an operator message.

You are going to add a local return point to the Profile pass
only. This is accomplished by defining the Local Return option
inside of the Profiling Options dialog. You can also add a Local
Return to the rough pass. To apply the Local Return to the
rough pass you select the Local Return button on the
ROUGH_TURN_OD dialog.

1 Choose Profiling.
The Profiling Options dialog is displayed.

1 Choose the Settings button next to the Local Return label, at
the bottom of the dialog.

J Turn ON the Local Return.

1 Turn ON the Local Return Point option, then choose the
Select button.

1 Enter the following values:

XC 4
YC 4
J Choose OK.

1 Choose Display from the Local Return Point area.

The point is displayed.

+ Lacal FReturn P1{,

i
Il 7 R T (Y
j_r]

Now you are going to add an Opstop and an Operator message.
Note in the Resequence output list that these commands are in
brackets. As you pick the options to activate them, the brackets
will be removed.

9-22
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Resequence Output

] [Operator Meszage)
| [Return Move)
} [Dpztop]

7
2.
3.
4.1 [Dweell]

2| 3
1 Turn On the Opstop and Operator Message options.

1 In the Operator Message text field type Check Part
Diameters.

Further Optionz

[¥ Opstop
[¥ Dperator Meszage

IChEn:}-: Part Dia:metersl

Step 5 Resequence the commands.

You can resequence the commands that you have activated
using the Resequence Output window and arrows. Notice that
the commands that you selected are no longer in brackets.

1 Highlight Operator Message in the Resequence Output area.

1 Use the down arrow to move the Operator Message below V77
7
Opstop. ,/ 9 /

/ /
You are ready to generate the spring pass changes, the local v
return and additional commands.

1 Choose OK until you return to the ROUGH_TURN_OD
dialog and then Generate the tool path.

The tool path is generated. The tool cuts the part including a
cleanup cut. Before cutting the spring pass the tool moves to the
Local Return Point, then cuts the spring pass.

List the tool path data.

©EDS Turning Manufacturing Process 923
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J Choose the List icon.

1 Scroll until you see the Opstop and Message commands in
the text.

ﬂlnfurmal:iun
File Edit

GOTO/ 2 .9444,1.54693,0.0000
PAINT/COLOR, 7
FEDRAT/O.0300

GOTO/ 2 .9776,1.5800,0.0000
PAINT/COLOR, 4

RALPTID

z 4.0000,4.0000,0.0000
(orsTOR)

DISPLY/CHECE PART DIAMETERS
PAINT/COLOR, 1

RALPTID
GOTO/3.1406,1.2813,0.0000

1 Dismiss the Listing window.

This Local Return Point that you have just created is only
applied to the Profile pass. Remember, on the main
ROUGH_TURN _OD dialog you can define a Local Return.
This Local Return is applied at the end of each Rough pass.

1 Test this yourself by putting in an a different message and
/272 different return position using the Local Return located on
79 7 the ROUGH_TURN _OD.

/ /

v
1 Turn Off the Additional Profiling options.
1 Choose OK to accept the operation.

1 Save the part file.

Turning Manufacturing Process ©EDS igraphics NX
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Ramping

Ramping cut strategies can prolong tool life (particularly ceramic inserts) and
reduce machining time when rough cutting hard materials. Notching effects on
the insert can be effectively reduced or even completely avoided through
ramping which leads to savings in tooling costs and machining time.

By ramping every pass or every other pass in the roughing cut pattern, the hot
point on the cutting edge of the insert moves continually, distributing stress and
heat and extending the life of the insert.

2
9
Y

i

In cases where a single ramp over the length of a cut is ineffective due to a
shallow cut depth, multiple ramping achieves the desired effect of a constantly
changing depth by generating a “sawtooth” or “wavy” cut pattern.

©EDS Turning Manufacturing Process 9_25
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Ramping Zig Q ramps into or out of the part in one cut direction.

@
Ramping Zig-Zag J ramps into or out of the part in both cut directions.

The following ramping modes are used in combination with Ramping Zig and
Ramping Zig-Zag.

Famping Mode

E

[ Multi Ramp Pattern

I

—

[ Omit Last Pass

ARIRANLY

| oc N Back [N

Ramp Out on Every Other Pass starts with a deep cut and diminishes the depth
of cut. This is followed by a level cut.

Ramp In on Every Other Pass starts at the surface of the work piece and ramps
downward into the material. this is followed by a level cut.

Ramp Out First alternately ramps every cutting pass with the first pass
ramping out.

Ramp In First alternately ramps every cutting pass with the first pass ramping
in.

9-26
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Activity 9—3: Creating Ramping Cut Patterns

In this activity, you are going to create single and multiple ramping cut
patterns.

Step 1 Open the part file and enter the Manufacturing
application.

1 Open the part file tmp_ramp_1.prt.

i X kA

—
5l

1 Save the part file as *** _ramp_1.prt, where *** represents
you initials. /24
9
1 If necessary, enter the Manufacturing application. Y

Step 2 Specify a Ramp Zig cut pattern.

1 Expand the PROGRAM Parent Group in the Operation
Navigator.

1 Double click on the ROUGH_OD icon in the Operation
Navigator to edit the operation.

©EDS Turning Manufacturing Process 9_27
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M _PROGRAM

= 'D (& PROGRAM
: WaLGH Qb
- BB RolGH_0D_t

1 Choose the Ramping Zig icon.

ROUGH_TURN_OD

Main |Mu:ure I Groups I Viewing I

(“:I 21 312
Eﬁ
:::_'. ﬁ 3HZH

1 Choose Cutting.

1 Choose Settings next to Ramping.

¥ Undercut
Ramping Settings

1 Choose OK to accept Ramp Out on Every Other Pass

-
as the Ramping Mode.

1 Choose OK to accept the Cutting dialog.

7
29 7 O Generate the tool path.
YIS,
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Step 3

1 Choose OK to complete the operation.

Specify a Multi Ramp pattern

Multi Ramp patterns are useful in cut regions that are long and
shallow where ramping over the length of the cut is ineffective
because the inclination is nearly horizontal.

1 Double click on the ROUGH_OD _1 icon in the Operation
Navigator to edit the operation.

1 Choose the Ramping Zig icon.
1 Choose Cutting.
1 Choose Settings next to Ramping.

3 Turn the Multi Ramp Pattern option ON and key in 0.500 in
the Max. Ramp Length field.

©EDS Turning Manufacturing Process 929
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Notice that the default Multi Ramp Pattern is Ramp Out Only.

Ramping Mode

v Mulki Ramp Pattern 1
L S

Mazx, Ramp Length | 0.5000

[ Omit Last Pass

1 Choose OK to accept the ramping parameters.
1 Choose OK to accept the Cutting dialog.

1 Generate the tool path.

Step 4 Omit the last pass

The Omit Last Pass option suppresses the final linear pass along
the part surface.

1 Choose Cutting.
1 Choose Settings next to Ramping.
1 Turn the Omit Last Pass option ON.

1 Choose OK to accept the ramping parameters.

Turning Manufacturing Process ©EDS Unigraphics NX
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1 Choose OK to accept the Cutting dialog.

1 Generate the tool path.

1 Choose OK to complete the operation.

1 Save the part.

This completes this activity.

2
9
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Activity 9—4: Custom Boundary Data

You can edit part boundary and member parameters for individual operations
in cases where the parameters must differ from those defined at the geometry
group level. These parameters include custom stock, cut feed rate, and machine
control events.

Step 1 Open the part file and enter the Manufacturing
application.

1 Continue to use the part file *** _ramp_1.prt.

i X kA

—
5l

1 If necessary, enter the Manufacturing application.

1 Display the Geometry View in the Operation Navigator and

7//// expand the objects.
' 9
/1 {32 MOME
=-34% SPINDLE1
= (D PARTL

- U =2 poucH_oD
0 ErouH_op_t

Step 2 Verify the Part Boundary.

You will verify that the part boundary has been defined in the
PART1 geometry parent group.

Turning Manufacturing Process ©EDS Unigraphics NX
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Step 3

1 Display the Geometry View of the Operation Navigator.

1 Double click on the PART1 geometry group.
The part and blank boundaries display.

N

1 Choose Cancel to dismiss the TURN_ BND dialog.

Edit Boundary Parameters

You will see how the part boundary parameters can be edited
from within the operation.

1 Double click on the ROUGH_OD icon to edit the operation.
J Choose the More tab.

1 Choose Edit under part boundary.

7/,
ROUGH_TURN_OD / 9 /
Main Garoups I Yiewing I v

Cuskom Boundary Data

Part Boundary

Display |

The Part Boundary dialog displays allowing you to apply Stock
and Cut Feedrate to the entire boundary, but only for the
current operation. The Stock you apply here overrides the
Custom Boundary Data Offset specified in the geometry group.

©EDS Turning Manufacturing Process 9_33
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1 Turn the Stock option ON and key in 0.300 in the Stock field.

Custom Boundary Data

W Stack | 0. 30000

Step 4 Edit Member Parameters

You will see how the member parameters can be edited from
within the operation.

1 Choose Edit in the Part Boundary dialog.

0.0000 INDne;

Edit Information

The Edit Member dialog displays allowing you to apply Stock,
Cut Feedrate, and machine control events to individual
boundary members. The Stock you specify here overrides the
Custom Member Data Offset specified in the geometry group.

1 Choose OK twice to return to the ROUGH_TURN_OD
dialog.

Step S Generate the tool path

7227 You will generate the tool path and see how the 0.300 stock has
/ 9 2 been applied to the part boundary.
v

1 Choose the Main tab and Generate the tool path.

The 0.300 stock is applied to the entire part boundary.

Turning Manufacturing Process ©EDS igraphics NX
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Step 6

Step 7

1 Choose OK to complete the operation.

Create a new operation.

You will create a new roughing operation to see how the part
boundary stock you specified earlier does not apply to this
operation.

1 Choose the Create Operation icon in the Manufacturing
Create toolbar.

1 Choose the ROUGH_TURN_OD icon from the Create
Operation dialog.

1 Set the following Parent Groups:

Program PROGRAM

Use Geometry PART1 /,

Use Tool oD 80 L //g///
Use Method LATHE_ROUGH /

Dy
v
1 Choose OK to begin creating the operation.

1 Choose OK to complete the operation.

Generate the tool paths

You will generate the tool paths for the entire program and see
how the final tool path removes the stock you specified in the
first operation.

©EDS Turning Manufacturing Process 9_35
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1 In the Program Order View of the Operation Navigator,
choose the PROGRAM icon and MB3 — Generate.

M _PROGRAM

1 Choose OK to generate each of the three tool paths.

Notice that the last tool path removes the part boundary stock
you specified in the ROUGH_OD operation.

1 Choose OK to complete the operation.

7/,
4
/ / 1 Save the part.
v
This completes this activity and the lesson.
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SUMMARY

In this lesson, you learned how to create a
roughing operation to cut the OD of the part.

In this lesson you:

e created roughing operations
e used several different roughing Cut Patterns

e removed and added a cleanup pass to an
operation

e created an additional pass (spring pass) and
adjust the profiling options for that pass

e added a Local Return and post commands
that were applied to a spring pass

e apply Single and Multiple Ramping Cut
Strategies

e cdit Part Boundary parameters from within
an operation

DS
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(This Page Intentionally Left Blank)
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Roughing Operations — ID Work

Lesson 10

PURPOSE This lesson is designed to teach you how to create

roughing operations to remove ID material. These
operations are similar to OD roughing operations.
This lesson will also allow you to use some of the
options that you have used previously in a little
different context.

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

e create a roughing operation to remove material
from the part ID

e use Containment to limit the cut area
e manually specify a Cut Region

o use the different Reversal Mode options to remove
material from part reversals

This lesson contains the following activities.

Activity Page
10—1 RoughingtheID ..... ... ... ... ... .. .. ... 10—-4
10—2 Roughing the ID — Reversals ................. 10-13
e
/10’
Y
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Roughing Operations for ID Work

ROUGH_BORE ID operation subtypes have the same options available as
ROUGH_TURN_OD operation subtypes.

ROUGH_BORE_ID

Main |Mu:ure I Groups I Viewing I

= % o Lk

_. {—_::‘_; ﬂ 24zl

Cuk Regions

Zontainment | Display |

Autodetection Control |

Level Angle | IlBEI.EIEIEIEIIZ ({:

Direction (Forward) & F

I.ﬁ.s Level 'I
Cut Depth I'u'arial:ule A, 'I

Minirmurm I 0.0000
Maxirmurm I 0.1000

v Cleanup all -

Reversal Mode

[~ additional Profiling

Engage|Retract |
Zukking | Profiling |
Carner | Stock, |

Feed Rates | Machine |
Ayoidance | Local Return |

Level Angle/Step Angle

In Rough Turn operations, the Level Angle (Zig and Zig—Zag cuts) and Step
Angle (Plunge cuts) options define the angle at which the rough cuts are made.
They are accompanied by a visual indicator that graphically displays the cut
angle. The cut angle is measured counterclockwise from the spindle centerline.

10-2
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Le;eZI.AngZIe fOCr Ztig MULDUTUTI LU S ) W I Visual IndicatOr
and Zig—Zag Cuts
Lexvel Angl | IlBD.DDDDE i i
Step Angle for IR (; gLrJ?F;rrlwlgle:a”y displays
Plunge Cuts Direction (Farward) & F
Determines Forward
Dauaresl Mada . . 1

and Backward cut
direction along the
cut angle

The Forward/Backward direction arrows determine the cut direction along the
cut angle. The Forward Direction arrow cuts in the direction indicated by the
Level Angle visual indicator. The Backward Direction arrow cuts in the
opposite direction indicated by the Level Angle visual indicator.

There are two methods of determining the cut angle:

e Specifying an existing line using the selection ball

e Entering a value

When you select a line to determine the cut angle, the angle is based on the
location of the cursor relative to the line’s midpoint.

In the following activities you will create a ROUGH_BORE _ID operation to
remove most of the ID material. You will use several Reversal Mode options
and examine the tool path results.

7
210’
7
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Activity 10— 1: Roughing the ID

In this activity, you are going to create two operations to remove material on
the ID of the part. You will limit the tool path using Containment, observe how
the system automatically determines which of several cut regions to use, and
learn how to manually specify the desired cut region.

Step 1 Open the part file and enter the Manufacturing
application.

1 Open the part file tmp_reducer_1.prt.

1 Save the part file as ***_reducer_1.prt where *** represents
your initials.

The cross section geometry has been pre-defined for this
operation.

1 If necessary, enter the Manufacturing application.

7
710
7
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Step 2 Define the Parent Groups for the first ID operation.

Step 3

1 Choose the Create Operation icon.
1 If necessary, change the Type to Turning.

1 Choose the ROUGH_BORE_ID icon from the Create
operation dialog.

The Parent Groups for this program have been pre-defined for
you.

1 Set the following Parent Groups:

Program PROGRAM
Use Geometry WORKPIECE
Use Tool ID 80 L

Use Method  LATHE_ROUGH

J Choose OK.
The ROUGH_BORE_ID dialog is displayed.

1 Choose the Groups tab.

1 Choose the Geometry button and then choose Display.

[
|~

-t
t

Display the Cut Region.
It is always a good practice to display the cut region before
generating a path. You will then see what the tool will cut. S
/ 4
210,
] Choose the Main Tab. ’///A
©EDS Turning Manufacturing Process 10-=5
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1 In the Cut Regions area, choose Display.

Notice that two cut regions are displayed.

?‘ / Cut Region

[T C Return Point of
N /;! previous operation

i3 s ¥h W\

! +

Cut Region

An operation can use only one cut region. If the operation does
not contain a Start Point, the cut region closest to the Return
Point of the previous operation is used. In this case, the cut
region you wish to use is the one closest to the Return Point of
the previous operation.

Step 4 Limit the area the tool will cut.

You are going to add containment to this tool path. The back
portion of the part (taper and bore) will be cut in a different
setup. You only need to machine the three ID diameters and the
two tapers.

\

1 Choose Containment from the Cut Regions section of the

Cut only this area

dialog.
The Geometry Containment dialog is displayed. You are going
'/////, to specify an axial containment for this operation.
710
’///A 1 Check the Trim option next to Axial 1.
10—6 Turning Manufacturing Process ©EDS Unigraphics NX
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1 Choose the Axial 1 button.

The Point Constructor dialog is displayed. You define the
containment as a point on an axis. The default is an inferred
point; you will use that setting. You will also add an offset to this
axial position.

1 Next to the Offset label, change the option to Rectangular.

1 Select the containment position as shown below.

Choose the line at
this end

You are going to add an .100 offset to the axial containment.
1 Enter the negative number -.100 into the Delta-XC value

field and choose OK until you return to the
ROUGH_BORE ID dialog.

Step 5 Avoid cutting the reversal.

1 Change the Reversal Mode option to Omit.

Step 6 Define the Avoidance geometry.

] Define a Return Point at the end of the horizontal line as
shown.

7
210’
7
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i
o
Return Point
7 i | i T e

Step 7 Generate the tool path.
] Choose the Generate icon.

The tool path is generated. The tool cuts the ID and the axial
trim you defined. The tool also omits the reversal.

1 Choose OK to complete the operation.

Step 8 Define the Parent Groups for the second ID operation.
1 Choose the Create Operation icon.
1 If necessary, change the Type to Turning.

1 Choose the ROUGH_BORE_ID icon from the Create
Operation dialog.

7%
/ 10/ The Parent Groups for this program have been pre-defined for
Y, you.

10-8 Turning Manufacturing Process ©EDS Unigraphics NX
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1 Set the following Parent Groups:

Program PROGRAM
Use Geometry WORKPIECE
Use Tool ID 55 L

Use Method  LATHE_ROUGH

J Choose OK.

The ROUGH_BORE_ID dialog is displayed.

Step 9 Display the Cut Region.

It is always a good practice to display the cut regions before
generating a path. You will then see what the tool will cut.

1 In the Cut Regions area, choose Display.

)\

>
7

™
FA x| \‘.- [ \m I /

Cut
Regions

An operation can use only one cut region. If the operation does
not contain a Start Point, the system uses the cut region closest
to the Return Point of the previous operation. In this case, the
cut region you wish to use is not the one closest to the Return
Point of the previous operation.

Step 10 Generate the tool path.
7SS

] Choose the Generate icon. 710 /

A
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[\ e

xr‘ wk

This is not the cut region you wish to machine. You must
manually specify the other cut region.

Step 11 Specify the other cut region.
1 Choose Containment under Cut Regions.
The Geometry Containment dialog displays.

1 Choose Select Manually and then Select under Cut Regions.

1 Select near the desired cut region as illustrated below.

)\

LN
T\

1 Choose OK to accept the cut region.

;////// Step 12 Generate the tool path.
7107
’/// 77 1 Choose the Generate icon.
10—10 Turning Manufacturing Process ©EDS Unigraphics NX
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The tool path is generated. The tool now cuts the correct region.

1 Choose OK to complete the operation.

Step 13 Save the part file.

This completes this activity.

7
210’
7
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Reversal Mode

The Reversal Mode determines which reversal of a cut region will be cut first.

ROUGH_BORE_ID

Main |Mu:ure I Groups I Viewing I

U0, 8 4.0
¥ 8,9, sy2H

= = = fﬁ L As Level completes cutting at one level
within a reversal before moving to the
next reversal within a cut region

Cuk Regions

Containment | Display |

Autodetection Control |

Level.ﬁ.nglel |18EI.IIIIIIEIEI ({:

Inverse reverses the cut order

Direction {Forward) L] |T Closest cuts the reversal that
is closest to the current tool
Reversal Mode as Level - position

Cut Depth I'u'arial:ule A, 'I
Minirmurm I u.oooo

Cut Later completes cutting
the first reversal it comes to
then moves to the next
reversal

Omit does not cut the reversals

7
710
7
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Activity 10—2: Roughing the ID — Reversals

In this activity, you are going to edit an existing tool path. You are going to
replay the tool path and note that the tool stops cutting before it reaches the
end of the part. You are going to adjust this to cut past the end of the part. You
are then going to examine the different reversal mode options.

Step 1 Open the part file and enter the Manufacturing
application.

1 Open the part file tmp_bearing_sleeve_1.prt.

Hi

1 Save the part file as ***_bearing_sleeve_1.prt where ***
represents your initials.

The cross section geometry has been pre-defined for this
operation.

Step 2 Edit an existing operation.

1 Expand the Program Parent Group.

1 Double click the ROUGH_ID_REVERSAL operation name
in the Operation Navigator.

. o 77
3 Choose the Groups tab and examine the settings in this 210
operation. ’///A
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The tool is a 55 degree diamond and the Return Point has been
set.

1 Display the geometry.

™ |
b N o

Wi vl W pA Y

i

Replay the tool path and note that the tool stops cutting before
it reaches the end of the bore.

1 Choose the Main tab and Replay the tool path.

Step 3 Adjust the Autodetection settings.
1 Choose Display in the Cut Regions area.
Notice the material to be cut.

1 Choose Autodetection Control in the Cut Regions area.

7
710
7
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Step 4

Cut Regions

Containment Drizplay

Autodetection Cantral

’

This option allows you to
change the cut region
parameters

The Autodetection dialog is displayed. You are going to enter an
End Offset to force the cutter to cut past the end of the part.

1 Enter 1.0 into the End Offset field and a then choose OK.

Minimum Area

Start Offzet

End Offzet

Cut Region Parameters

a.0500
a.oaoa

b .oooo

1 Choose Display in the Cut Regions area.

Notice the material to be cut.

Generate the operation and observe the change in the

cutting procedure.

] Choose the Generate icon.

The tool makes several cuts to remove the material from the ID
and cuts past the end of the bore. The offset changes you made
are reflected in the cut region display. Look at the left end of
the cut region. The tool moves further to the left with positive
values until the cut region ends with the blank shape. Values
beyond that limit have no further influence on the cut region

shape.

Replay the tool path. This time note the cut into the reversal

arcas.

1 Choose Replay from the dialog.

The tool moves into the first reversal area and cuts to the ;//////

maximum depth for that reversal. The tool then moves to the / 10/

second reversal and removes the maximum material. 7./
©EDS Turning Manufacturing Process 10-—-15
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Step 5 Change the Reversal Mode option.

1 Next to the Reversal Mode label, change to Inverse.

1 Generate the tool path.

The tool cuts the reversals in the opposite order.
1 Change the reversal Mode to Omit.

The most commonly used Reversal option is Omit.

1 Generate the tool path.

2
Wi b
o
The tool path is generated. The tool does not cut into the
reversals.

1 Change the reversal Mode to Closest.

To show the use of this option, you will change the cut type to

;////// Linear Zig-Zag. This option is designed to cut the reversal that
/ 10’ is closest to the current tool position. This tool may not be the
7./ best selection. This is for illustration purposes only.

10—16 Turning Manufacturing Process ©EDS Unigraphics NX
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This reversal
is cut first

Step 6

1 Change the cut type to Linear Zig-Zag, ¥

—_—

[

1 Generate the tool path, and then choose OK to accept the
tool path.

The tool cuts the ID in a Zig-Zag cut type. The first reversal is
the reversal closest to the current tool position. In this case it is
the left hand reversal.

w—|
N

X X

i )

Now change the cut depth and examine the tool path results.

1 Change the Depth to .250.

1 Generate the tool path.

This time the right hand reversal is cut first since the closest tool
position was nearest to the right hand reversal.

Save and close the part file.

This completes the activity and the lesson.

7
210’
7
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SUMMARY In this lesson, you saw that OD and ID

roughing operations are similar. The tool (type
and orientation) and the part geometry
determine if it is OD or ID cutting.

In this lesson you:

e created a roughing operation to remove
material from the ID of the part

e used the Containment option to limit the cut
area of the operation

o identified reversals and used the reversal
mode options to cut reversals

7
710
7
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Finish Operations OD and ID Work

Lesson 11 /777,
v ”
/ 11
A,

PURPOSE The Finish operation type is used to remove the

remaining material after the rough operations. It also
uses the In-Process Workpiece (automatic detection)
to track the remaining material on the part.

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

e create a Finish operation to cut the part OD
e create a Finish operation to cut the part ID

¢ use the Corner Control options to finish the part
CONvex Corners

This lesson contains the following activities.

Activity Page
11—1 Creating a Finish OD Operation .............. 11-6
11-2 Creating a Finish ID Operation ............... 11-16
11-3 Using Corner Control ....................... 11-19
©EDS Turning Manufacturing Process 11-1
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Creating Finishing Operations

Program Tools Geometry Method
Blank
Y Y ¢ \V/4
Part
N A
1% 47 Y
* FINISH_TURN_OD
* DIAMETERS ONLY *Choose Rough Type * FINISH_BORE_ID
« FACES ONLY * FINISH BACK_BORE
* DIAMETERS FIRST, THEN FACES
* FACES FIRST, THEN DIAMETERS_|
« TOWARDS CORNERS *Choose Cut Type
* INTO CORNERS
+ DOWN ONLY
* FINISHALL .
Spring Pass
. * CONTAINMENT
Cut Region * AUTO DETECTION
. CUTTING Engage/Retract
* CORNER
* FEED RATES
* AVOIDANCE .
« PROFILING Machining Parameters
s STOCK
* MACHINE
* LOCAL RETURN Complete * indicates unique options
to Finishing
11=2 Turning Manufacturing Process ©EDS Unigraphics NX
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The FINISH_TURN options

These options allows you to create Finish passes, including spring passes.

Main |Mu:ure I Groups I Viewing I
=@ L e B [HE
=5 ITI% Iz‘lﬁ
& & e

Cuk Regions

Containment | Display |

Autodetection Control |

Cut Angle | IlBEI.EIEIEIEIE ({:

Direction (Forward) i IT

[~ Omik Reversals

Spring Passes I u]

[T Alternate
Fillets I.ﬁ.dd into Diameters j

EngageRetract |

Cukting

Zarner | Stock,

|
I
Feed Rates | Machine |
|

Avoidance | Local Return

Finish Cut Patterns

The cut patterns found on the Finish dialog are the same cut patterns available
for Profile passes on the Rough dialog.

1%'

=l = keEd |He
| L ] e

©EDS
All Rights Reserved
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|

=

r| 1
=0

|TE

Finish Faces Only creates finish cuts on faces only.

Finish Diameter First, then Faces creates finish cuts on all of the
diameters, then creates finish cuts on the faces.

Finish Faces First, then Diameters creates finish cuts on all of the
faces, then creates finish cuts on the diameters.

Towards Corners creates finish cuts towards the corners. This is
accomplished with two cut moves. The retract move applied in this
cut pattern is an automatic retract.

Into Corners creates finish cuts into the corners. This is
accomplished with two cut moves. The engage and retract moves
share the same angle value which is computed automatically.

Down Only create finish cuts that always cut towards the bottom of
the groove.

Finish All creates finish cuts that contour the boundary in a
contiguous pass.

11-4
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Spring Pass

7
The Spring Pass option allows more than one finish pass. /117

Y,

Spring Pass allows more

than one finish pass\

\Spring Passes I o

[T Alkernate
Fillets

I.ﬁ.u:lu:l inka Diarmeters |

Alternate

The Alternate option alternates Finish spring passes in a Zig Zag cut pattern.

Direction

The Direction arrows invert the cutting direction for Finishing and Spring
passes with respect to the boundary direction.

©EDS Turning Manufacturing Process 11-=5
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/ 1 /1 /, Activity 11—1: Creating a Finish OD Operation
/ /

/
Z — . N .
In this activity, you are going to create an OD Finish operation using several of
the available Cut Types.
Step 1 Open the part file and enter the Manufacturing
application.
1 Open the part file tmp_bearing_sleeve_2.prt.
|
s

The cross section geometry has been pre-defined for this

operation.

1 Save the part file as ***_bearing_sleeve_2.prt where ***
represents your initials..

1 If necessary, enter the Manufacturing application.

Step 2 Examine the Rough Tool Path.

1 Double click on the ROUGH_TURN_OD_1 tool path name
in the Operation Navigator.

1 Choose Display in the Cut Regions area to display the
material.

1 Replay the tool path.

11—6 Turning Manufacturing Process ©EDS Unigraphics NX
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Step 3

Step 4

The tool removes the material in the reversal. You are going to
create an OD Finish operation.

1 Cancel the operation.

Create a Finish operation to cut the OD.

Define the Parent Groups for this operation.

1 Choose the Create Operation icon.

1 Choose the FINISH_TURN_OD icon from the Create
Operation dialog.

The Parent Groups for this program have been pre-defined for
you.

1 Set the following Parent Groups:

Program PROGRAM

Use Geometry PART

Use Tool OD _55_L

Use Method LATHE_FINISH
J Choose OK.

The FINISH_TURN_OD dialog is displayed.

1 Choose the Groups tab, the Geometry button, and then
Display.

Generate the tool path and examine the results.

1 Choose the Main tab, set the Tool Display to 2-D, and
Generate the tool path.

©EDS Turning Manufacturing Process 11=-7
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The tool removes the remaining material and cuts into the

77 reversals. The tool does not cut the back side of the left reversal.
7117 You will cut that later. The cut type is set to Finish All, so the
/ tool cuts material on all faces and diameters.
Y .
Notice that the tool cuts the front face of the part. Also, at the
end of the tool path, the tool cuts deeper into the blank material
after it passes the part geometry.
M
Trim Points will allow you to constrain the cut region to avoid
cutting these areas.
Step 5 Create Trim Points.
Trim points allow you to constrain the cut region so that you can
be very specific about the areas you wish to cut.
1 Choose Containment under Cut Regions.
] Turn on Trim Point 1 and choose Select.
11-8 Turning Manufacturing Process ©EDS Unigraphics NX
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Trim Points
W Trim Paint 1 Select | 2/1/1/2
Trim points should be defined on the part boundary. If you Y,

define a point slightly off the boundary, the point projects to the
part boundary at a minimum distance.

] Select the end of the horizontal line near the front of the
part.

I N

The point is labeled TP 1.

] Turn on Trim Point 2 and choose Select.

[v Trim Paint 2 Select |

] Select the end of the horizontal line near the back of the
part.

©EDS Turning Manufacturing Process 11-9
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7Y
; 11~/
Y,

The point is labeled TP 2.

1 Choose OK to accept the trim points.

Step 6 Generate the tool path and examine the results.

1 Generate the tool path.

Pl B el |

o = T

1 Zoom in on the trim points.

Notice that the tool cuts a short distance before the first trim
point and a short distance after the second trim point.

Turning Manufacturing Process ©EDS Unigraphics NX
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Step 7

Step 8

277
; 117
A,

£
o

Because trim points are associative to the geometry from which
they were created, the tool cuts along the associated geometry
as it approaches the first trim point and continues cutting along
the associated geometry after it passes the second trim point
until it cuts through the in-process workpiece.

g

i

You can control the distance the tool cuts before the first trim
point and after the second trim point.

Retracting directly from the Trim Point.

You will eliminate the unwanted cutting move that occurs after
the second trim point.

1 Choose Settings under Engage/Retract.
1 Choose the Retract tab.

1 Turn on Direct retract from trim point.

Extend Diztance I a.0000

[ Direct retract frarm trim point

When Extend Distance is set to 0.0, the cutting move to the
second trim point is completely eliminated. Entering a value for
Extend Distance determines the length of the cutting move
following the trim point.

1 OK the Engage/Retract dialog.

Generate the tool path and examine the results.

1 Generate the tool path.

©EDS Turning Manufacturing Process —
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The tool now retracts directly from the second trim point.

722
711

Y,

Next, you will define Avoidance geometry.

Step 9 Define the Avoidance geometry.

There are no Start and Return points defined. Define both for
this operation.

] Define a Start and Return Point as shown.

Start and

+ST/Return Point
Ity B

Step 10 Change the Cut Type for this operation.

The Cut Types are the same options available when defining
Profiling passes in a Roughing operation. The default is Finish
AlL

1 Change the Cut Type to Diameters Only.

Turning Manufacturing Process ©EDS Unigraphics NX
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x
e

L) L el 7
& E] e i

Examine the remaining material.

Diameters Only — |

1 Choose Display in the Cut Regions area to display the
material.

; Display the Cut Region
Cut Regionz

Containment | Diigplay

Autodetection Control |

The cut region is displayed.

Step 11 Generate the tool path.

1 Choose the Generate icon.

The tool path is generated. The tool cuts to the finish dimension
of the part omitting the faces.

1 Change the Cut Type to Profile All.

Ll 1 lal zin |_— Profile All

SR

@ |
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All Rights Reserved Student Manual 11-13



Finish Operations OD and ID Work

Step 12 Using Omit Reversal.

;/1/1/5 You can only “Omit” Reversals in finish operations. In this
/

y / operation most of the material has been removed from the
Y reversal and you are now ready to finish that area. Note the
effect of using the Omit Reversal option in this case.

1 Turn the Omit Reversals option ON.

1 Once again, choose Display in the Cut Regions area to
display the material to be cut.

Notice the different Cut Regions. Only the front Cut Region is
to be cut even though you might expect that the tool would
continue cutting through the reversal area at the current level.
However, the tool would be “cutting air” because the material in
the reversal area has already been removed.

This finish operation will cut the region closest to the last tool
location. You can use a Start Point to position the tool close to
the region you want to cut.

Step 13 Generate the tool path.

1 Choose the Generate icon.

1 Choose OK to accept the path.

Step 14 Create a second operation to cut the second region on the
part.

1 Highlight the FINISH TURN_OD operation that was just
developed and choose Copy and then Paste.

Turning Manufacturing Process ©EDS Unigraphics NX
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1 Double click on the copy.

7

7117

Step 15 On your own Edit and Generate the operation to cut the ’///A
second region.

1 Save the part file.

This completes this activity.

©EDS Turning Manufacturing Process 11-=15
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Finish Operations OD and ID Work

Activity 11—2: Creating a Finish ID Operation

In this activity, you are going to create a ID Turning operation with limited

assistance.

Step 1 Continue to use same the part file.

1 Continue to use the part file***_bearing_sleeve_2.prt.

Hi

Step 2 Choose the finish bore Subtype.

1 Choose the Create Operation icon.

1 Choose the FINISH_BORE _ID icon.

Step 3 Define the Parent Groups.

Program . .... PROGRAM
Use Geometry PART

Use Tool ID_ 55 L

Use Method LATHE_FINISH

Step 4 Define the following options for this operation.

Set the following options:
Start And Return Point
Omit Reversals ON

Step S Generate the tool path.

Step 6 Save and close the part file.

11-16 Turning Manufacturing Process ©EDS

Student Manual All Rights Reserved

Unigraphics NX



Finish Operations OD and ID Work

Corner Control

. : /7
The Corner Control option allows you to control tool motion when the tool cuts 749 /

into the workpiece at the boundary corners. You can remove a specified amount //// /
of material or none at all. 7

AN

FINISH_TURM_OD

Main |Mu:ure I Groups I Viewing I

|
SE LE R o
= Lfl—’ I‘_f; 8l Corner Control
1& |12 K9 |5
L= I‘ﬁ UE Marmal Carmers
Cut Regions | IS Roll around "’:I
Containment | Dis| I
: Break ek /Had! I d.0000
Autodeteckion Cankr
Cut.ﬁ.nglel |1a|:|.|:uj Shallow Carners
Direction {forvard) | Min. Cormer Angle II:LEIII.EIEIEIEI

A /
¥ it Reversals Tupe IHD" amundj/
Spring P
pring Passes - Ereah Dist/Had! | 0.0000
[T Alternate
Fillets I.ﬁ.dd into Dian oK Back | C | |
ac ance

EngageRetract

Cutting/
Zarner /I/ Stock,

Feed Rates | Machine

Avoidance | Local Return

Type Options

Roll Around Corners — keeps the tool in constant contact with the material by
inserting an arc into the tool path to keep the tool tangent to the boundary as it
moves around the corner.

Clear Corners — causes the tool to leave the Part Boundary at the corners.

Round Corners — adds a radius to the corner. You enter the desired radius
value.

Break Corners — allows chamfering of corners. The tool moves the specified
distance in a straight line across the corner.

©EDS Turning Manufacturing Process —
All Rights Reserved Student Manual 11-17



Finish Operations OD and ID Work

Roll Around Corners Clear Corners
N
7/ Z 7
/1/1/4 Tool leaves /
y / corner sharp Tool Path—"
s Bt p
Tool Path Part _/
Round Corners Break Corners

Break
Distance

Tool Path /

Part —/

A\

Shallow Corners

This option allows you to control tool motion when convex corners has an
included angle larger than 180 degrees.

Shallow Corner \

Turning Manufacturing Process ©EDS Unigraphics NX
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Activity 11—3:

Using Corner Control ;/1/1/4
/ /

In this activity, you are going to edit an operation and examine the Corner

Y,

Control option. Corner Control allows you to control the edge break on convex
corners which is an important feature when turning parts.

Step 1 Open the part file and enter the Manufacturing

Step 2

Step 3

application.

1 Open the part file tmp_fin_od_1.prt.
D 1

-]

1 Save the part file as ***_fin_od_1.prt where *** represents
your initials.

1 If necessary, enter the Manufacturing application.

Edit an existing operation.

1 Double click the FINISH_TURN_OD operation name in the
Operation Navigator.

1 Choose Replay from the FINISH TURN_OD dialog.

The tool path is displayed in the graphics window.

Examine the corner option results.

The Corner option allows you to control the edge break on
convex corners. You can roll around corners, which is the
default or you can break, clear, or round the corners.

©EDS Turning Manufacturing Process —
All Rights Reserved Student Manual 11-19



7Y
; 11~/
Y,

Finish Operations OD and ID Work

1 Look at the resulting tool path displayed in the graphics
window.

The tool rounds the corners. This is the default setting for the
Corner Control option. Change the setting for the Normal
Corner option and compare the results.

- Tool rounds all corners

N

1 Choose the Corner button.

The Corner Control dialog is displayed.

1 In the Normal Corners area, change the Type to Clear and
then choose OK.

Marmal Carmers

Type Clear j
Rall around

/ Choose Clear

Break Dizt. /Fad.

Round
Shallow Ca Break

tin. Corner Angle |12 0.00ao0

Type I Rall arnundj

1 Generate the tool path.

The tool clears the edge of the Normal convex corners on the
part. The tool still rolls around the Shallow Corner (the edge of

the chamfer).

Turning Manufacturing Process ©EDS Unigraphics NX
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Normal Corners are cleared by the
tool

'//////
7117
Normal Corner ////A

\ —
Normal Corner
1 Shallow Corner /

Generally, you have the round the sharp corners and push the
burr in front of the tool. Change the option to Round, and
observe the results. You will specify a radius when using this
option.

1 Again choose the Corner button.
1 In the Normal Corners area, change the Type to Round.
J Enter .05 into the Break Dist/Rad value field.

J Choose OK.
The FINISH_TURN_OD dialog is displayed.
1 Generate the tool path.

The tool path is generated. The tool rounds the Normal corner
using a .05 radius and rounds the corner of the shallow corner.

Normal Corners are rounded by the tool

—

Normal
Corner

_J/'

Normal

Corner / | \\/

Shallow Corner

Step 4 Accept and verify the tool path.

Accept the tool path and verify that the tool path cut the .05
corner.

©EDS Turning Manufacturing Process —
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1 Choose OK to accept the tool path.

S

2117 Verify the rounded corners.

/
7
Z 1 If necessary, highlight the operation name

FINISH_TURN_OD in the Operation Navigator.

1 Using MB3 choose Workpiece — Show 2D.

]

Note the
rounded corner

You can see that the tool rounds the corner removing .05
material.

Step 5 Save the part file.

This completes this activity.

Turning Manufacturing Process ©EDS Unigraphics NX
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Fillets

7
The Fillets option determines when fillets will be cut. This works in conjunction  / 117
with the cut patterns Diameters First, Then Faces and Faces First, and Then ///A

Diameters options.

FINISH_TURN_OD
Main |Gr|:n_||:|5 I Yiewing I
Y= TR
L B L
2 Y8
/
Fillets I.ﬁ.u:lu:l into Diameters j

apring Passes I o

Add into Faces
iddd into Diameters

& o

7 | it

Add into Faces — cuts the fillets when cutting the adjacent face. For example, if
you selected Diameters First, Then Faces as the cut type, the fillets are cut
when the adjacent faces are cut.

Add into Diameters — cuts the fillets when cutting the adjacent diameters. For
example, if you selected Diameters First, Then Faces as the cut type, the fillets
are cut when the adjacent diameters are cut rather than the face.

Split — cuts half of the fillet when cutting the adjacent face and the other half
of the fillet when cutting the adjacent diameter.

Omit — does not cut the fillets at all.

The following illustrations show the fillet options for “Diameters then Faces”
with auto circular engage and auto linear retract.

©EDS Turning Manufacturing Process —
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R Start
L N/

[T mT T |

7Y . k

117 | \ |

Y, : -
; Add into N 2" Start
! Diameters

Add into'Faces

-
|
|
|
|
|
q
|

|
|
|
|

Split R A

Omit
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; 117
A,

SUMMARY Finish operations remove material from
previous turning operations.

In this lesson you:

e created a Finish OD and ID operation

e used the Corner Control option

DS
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Grooving
Lesson 12

PURPOSE Grooving is a roughing operation that is used to

remove material in grooves or undercut areas.

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

¢ identify the different groove methods
o identify the options unique to grooving
e specify Stepover and Cut Depth

e manually specify the cut region

e create GROOVE_OD, GROOVE_ID, and
GROOVE_FACE operations

This lesson contains the following activities:

Activity Page
12—1 Creating an OD Groove Operation ............ 12—-6
12—2 Creating an Angled OD Groove Operation .. ... 12-13
12—3 Creating a Face Groove Operation ............ 12-17
12—4 Creating an ID Groove Operation ............. 12-21
©EDS Turning Manufacturing Process 12-1
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The Groove options

The Groove options located on the three dialogs are the same with the

exception of the Step angle. This option determines the angle at which the tool

will cut. You can adjust the Step Angle within each operation.

The Step
Angles differ

(

GROOYE_OD

Main |Mu:ure I Groups I Viewing I

Wl .o

8]
{;@W -

[

= &= ik uil

Cuk Regions

Containment | Display |

todetection Control |

Step Angle |

Direction (Forward)

S0.0000c ({:
[
I'-.-'arial:ule Ay, VI

M. Step |75.|:u:u:u:| [ ]

I Down Only ™ I

Settings |
Settings |

Engage/Retract |

Stepover

¥ Cleanup
[~ additional Profiling

[~ First Plunge
[~ chip Conkral

12-2
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GROOYE_FACE

Main |Mu:ure I Groups I Viewing I

b L

&
{;@W -

[

= &= ik uil

Cuk Regions

Display |

gutudetectiun Zontrol |
Step Angle | a0, 0000c (‘F

Direction (Forward) i F

I Yariable Avg, * I

M. Step |75.|:u:u:u:| [ ]

Conkainment |

Stepover

W Cleanup all -
[~ additional Profiling

[~ First Plunge

Settings |
Settings |

EngageRetract |

[~ chip Conkral
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Cut Patterns

There are four plunging cut patterns.

GROOYE_OD
Main |Mu:ure I Groups I Viewing I / Plungmg cut pattems
N
J L] z
— == 3i1 21%
@ 2 ¥ ﬁ 24zl
= U;E L#LH:‘
b )" 4
s

Plunge Zig are typical plunge cuts in one direction within the cut region.

Plunge Alternate cuts with alternating stepover direction. Each subsequent
plunge is applied to the opposite side of the first plunge.

Plunge Zig-Zag causes the tool to plunge to a specified depth of cut, then
perform a series of plunge cuts to remove all the material at that depth. It then
plunges again to the cut depth, and removes all material at that level. These
series of cuts are performed back and forth in a zig zag pattern until the bottom
of the groove is reached.

Plunge Castling is a unique plunge pattern which leaves pillars between plunges
and then returns to cut the pillars. The result is an even cutting pressure on the
tool.

There are six cut patterns that cut by level.

Ziq & Zig-Z t patt GROOYE_OD

| 1g-Zag cut patterns

9 9 9 P \ Main |Mu:ure IGru:uupsI'-.-'iewingl

L] '] (]
6 BN :E71 z12
¥ 8,9, sy2H
\F —
—

Linear Zig creates linear cuts by level in one direction within the cut region.
Ramping Zig is for inclined/declined cuts in alternating directions.

Contour Zig creates cuts by level that follow the contour of the groove in one
direction within the cut region.

©EDS Turning Manufacturing Process 12=-3
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Linear Zig-Zag creates linear cuts by level in both directions within the cut

region.

Ramping Zig Zag is for inclined/declined cuts in alternating directions.

Contour Zig-Zag creates cuts by level that follow the contour of the groove in

both directions within the cut region.

Stepover

The Stepover determines the amount that the tool moves over between plunges.

You have three Stepover methods.

_uk Regions

Conkainment Display

autodetection Conkral

Skep Angle | |1EIII.IIIIIIIIIIIIII ({:

Direction (Forward) 4 F

Skepover I'-.-'arial:ule Avg,

-
—

-
—

Maxx. Step | 75.0000 [%

The Stepover options are defined in the table below.

(Constant

Y ariable M ax.
Yariable Ay,

Stepover

Option Description

pass.

Constant Specifies the maximum depth of cut to be made on
each roughing pass. This value is used as many times
as possible and then remaining material is cut in one

Determines the cut regions, cuts at the maximum value
as many times as possible, and then cuts the remaining

Variable Max. Y Iy
material in one pass if it is greater than or equal to the
minimum within each separate region.
Calculates the minimum number of passes required
Variable Avg. based on never cutting more than the maximum or less
than the minimum for each region.
12—4 Turning Manufacturing Process ©EDS Unigraphics NX
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The Step value is based on a percentage of the tool width or a specified value in

inches.

First Plunge

The first plunge of the grooving tool path is automatically determined. The
option, First Plunge, allows you to reposition the first plunge.

[¥ First Plunge S ettings tlﬁ
[T Chip Contral Cettinas |

I?_

Fist Plunge Positon |
Al [ b.oooo
Radil [ 0.0000
/F Specify | Drizplay |
Point Constructor Back Cancel
Inferred Paoint

H | 23 A

/ ':j Or use a point to define the
@ Z\ﬁ First Plunge location

#L

Baze Paint

0.000000000o0

Chip Control

You can
define an
Axial or
Radial
position

The typical plunge cut is one non-interrupted cutting motion. Chip Control
allows you to interrupt each plunge cut to clear the chips from the groove.

| st Planee Settings | — _

[¥ Chip Contral

Sethings ' ariable Break

Caonztant Clear
Chip Control

Yariable Clear
Zanskant Break [

Conskant Increment O.aoao

Mumber of Passes Increment
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Activity 12— 1: Creating an OD Groove Operation

In this activity, you are going to create a simple outside diameter grooving
operation.

Step 1 Open the part file and enter the Manufacturing
application.

1 Open the part file tmp_grv_all_1.prt.

1 Save the part file with as ***_grv_all_1.prt where ***
represents your initials..

1 If necessary, enter the Manufacturing application.

Step 2 Create an Outside Diameter Grooving operation.

You will create a simple GROOVE_OD operation. Define the
Parent Groups for this operation.

1 Choose the Create Operation icon.

1 If necessary, change the Type to Turning.

Turning Manufacturing Process ©EDS Unigraphics NX
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1 Choose the GROOVE_OD icon from the Create Operation
dialog.

1 Set the following Parent Groups:

Program PROGRAM

Use Geometry PART

Use Tool GROOVE_OD

Use Method LATHE_GROOVE
J Choose OK.

The GROOVE_OD dialog is displayed.

Step 3 Verify the Geometry.

Step 4

Next you will verify the part and blank geometry.

1 Choose the Groups tab at the top of the dialog, choose the
Geometry button, then choose Display.

LA

T

i ~.

7H \ NTh Wi E]

Both the Part and the Blank geometry have been defined in
parent groups.

1 Choose the Main tab at the top of the dialog.

Display the Cut Regions.
1 Choose Display under Cut Regions.

Notice that there are multiple cut regions.

©EDS Turning Manufacturing Process 12-7
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A turning operation can only cut a single region. In cases like
this one where there is more than one cut region, you can
manually select which region to cut.

Step 5 Specify the Cut Region

1 Choose Containment under Cut Regions.
1 Choose Select Manually and then Select under Cut Regions.

1 Use Cursor Location to select near the desired cut region as
illustrated below.

.
5

1 Choose OK to accept the cut region.

Step 6 Change the Cut Type.

You will plunge using alternating stepover directions.

12-8
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Step 7

Step 8

1 Choose the Plunge Alternate icon.

Generate the tool path.

] Choose the Generate icon.

Notice that the tool collides with the part as it traverses from

the last operation.

Wi

<

You can correct this by defining Avoidance parameters.

Define Avoidance Parameters.

You will define a Start Point, a Return Point and motions that
prevent the tool from colliding with the part.

J Choose Avoidance.

] Define a Start and Return Point as shown.

% o7

L

J Choose Radial — Axial for Motion to Start Point and

Motion to the Return Point.

©EDS
All Rights Reserved
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1 Choose OK to accept the Avoidance Parameters.

Step 9 Generate the tool path.
] Choose the Generate icon.

The tool no longer collides with the part.

/e = [‘

|

V77770 & = ol ==
[0 ]

Step 10 Create an Additional Profiling Pass.

An additional profile pass allows you to perform a cleanup of
the part surface after rough cuts have been made.

1 Choose Additional Profiling.

The specific profiling movement that is used is determined by
the Profiling option.

1 Choose Profiling.

Notice by default that a Down Only motion will be used and
fillets will be added when cutting around corners.

1 Choose OK to accept the Profiling Options.

Step 11 Generate the tool path.
] Choose the Generate icon.

The tool now cleans up the groove with an additional profile
pass and cuts around the corners.

Turning Manufacturing Process ©EDS Unigraphics NX
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1 Choose OK to complete the operation.

1 Save the part file.

This completes this activity.

©EDS Turning Manufacturing Process
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Step Angle

The Step Angle allows you to create plunge cuts at any angle. Plunge cuts are

perpendicular to the step angle line and are generated in sequence in the

direction of the Step Angle line, indicated in the dialog by a red arrow.
/s

I-----.-----h .‘-----.-----.
;12

Y DEORORC: @ @ @@

—"

Yy Y vy Yy Y vy

0° Step Ancle Li 180° Step Angle Line
° Step Angle Line
— —ty

i =
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Activity 12—2: Creating an Angled OD Groove Operation

In this activity, you are going to create an outside diameter operation that cuts
an angled groove using plunge cuts.

Step 1 Continue to use the same part file.

1 Continue to use the part file ***tmp_grv_all_1.prt.

1 Choose the Create Operation icon.

1 Choose the GROOVE_OD icon from the Create Operation
dialog.

1 Set the following Parent Groups:

Program PROGRAM

Use Geometry PART

Use Tool GRV_45_DEG
Use Method LATHE_GROOVE

1 Keyin GRV_ANGLE for the name.

J Choose OK.

©EDS Turning Manufacturing Process —
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Step 2

The GROOVE_OD dialog is displayed.

Change the Step Angle.

You will change the Step Angle so that the plunges cut directly
into the groove.

1 Key in 315 next to Step Angle.

Step.ﬁ.nglel |315.EIIIIIIIIII ("; ||

The angle is measured counter clockwise from the centerline
and defines the orientation and the direction of progress for the
plunge cuts. Notice that the arrow indicates the cut angle for
visual reference.
Step 3 Display the Cut Regions.
1 Choose Display under Cut Regions.
Notice that there are multiple cut regions.
L
i
11z
™,
RN ¥C M
A turning operation can only cut a single region. In the previous
operation, you manually selected the cut region. In this
operation, you will allow the system to automatically determine
the cut region to use based on the Start Point position.
Step 4 Define Avoidance Parameters.
You will define a Start Point and Return Point.
12—-14 Turning Manufacturing Process ©EDS Unigraphics NX
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Step 5

Step 6

Step 7

J Choose Avoidance.

] Define a Start and Return Point as shown.

1 Choose OK to accept the Avoidance Parameters.

The system will use the cut region closest to the Start Point.

Change the Cut Type.

You will plunge cut using alternating stepover directions.

1 Choose the Plunge Alternate icon.

Create an Additional Profiling Pass.

An additional profile pass allows you to perform a cleanup of
the part surface after rough cuts have been made.

1 Choose Additional Profiling.

The specific profiling movement that is determined by the
Profiling option.

Generate the tool path.

] Choose the Generate icon.

©EDS Turning Manufacturing Process 12—15
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1 Choose OK to complete the operation.

1 Save the part file.

This completes the activity.

12-16
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Activity 12—3: Creating a Face Groove Operation

In this activity, you are going to create an operation that cuts a groove into the
front face of the part using a linear zig-zag cut motion.

Step 1 Continue to use the same part file.

1 Continue to use the part file ***_grv_all_1.prt.

1 Choose the Create Operation icon.

1 Choose the GROOVE_FACE icon from the Create
Operation dialog.

1 Set the following Parent Groups:

Program PROGRAM
Use Geometry PART
Use Tool RTJ_GROOVE_TOOL
Use Method LATHE_GROOVE
J Choose OK.

The GROOVE_FACE dialog is displayed.

©EDS Turning Manufacturing Process —
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Step 2

Step 3

Step 4

Step 5

Display the Cut Regions.
1 Choose Display under Cut Regions.

Notice that there are two cut regions.

™\

You will allow the system to automatically determine which cut
region to use based on the Start Point position.

Change the Cut Type.

In this operation, you will rough out the groove one level at a
time using a zig-zag motion.

1 Choose the Linear Zig-Zag icon.

Specify the Cut Depth.

The Cut Depth determines the depth of each zig-zag cutting
pass.

1 Be sure Constant is specified as the Cut Depth and key in 0.1
for the Depth.

Cut Depth I Constant j

Depth I a.100a0

Create an Additional Profiling Pass.

An additional profile pass allows you to perform a cleanup of
the part surface after rough cuts have been made.

12-18
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1 Choose Additional Profiling.

Step 6 Define Avoidance Parameters.

You will define a Start Point and Return Point.

J Choose Avoidance.

] Define a Start and Return Point as shown.

S R

1 Choose OK to accept the Avoidance Parameters.

Step 7 Generate the tool path.

] Choose the Generate icon.

©EDS Turning Manufacturing Process
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1 Choose OK to complete the operation.

1 Save the part file.

This completes the activity.

12-20
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Activity 12—4: Creating an ID Groove Operation

In this activity, you are going to create a simple outside diameter grooving
operation.

Step 1 Continue to use the same part file.

1 Continue to use the part file ***_grv_all_1.prt.

1 Choose the Create Operation icon.

1 Choose the GROOVE_ID icon from the Create Operation
dialog.

1 Set the following Parent Groups:

Program PROGRAM

Use Geometry PART

Use Tool ID_GRV_TOOL

Use Method LATHE_GROOVE
J Choose OK.

The GROOVE _ID dialog is displayed.

©EDS Turning Manufacturing Process —
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Step 2 Display the Cut Regions.
1 Choose Display under Cut Regions.

Notice that there are two cut regions.

L

=

S, I
;12
77

v

[T

You will allow the system to automatically determine which cut
region to use based on the Start Point position.

Step 3 Change the Cut Type
You will plunge using alternating stepover directions.

1 Choose the Plunge Alternate icon.

Step 4 Specify the Stepover.

When plunging, the stepover determines the maximum amount
of material that can be removed on each cutting pass. This value
is used as many times as possible and then any remaining
material is cut in one pass.

1 Choose Constant for the Stepover and key in 50 for the Step %.

Skepover I Conskant

Step | 50.0000 [%

-
—
-
—

Step 5 Define Avoidance Parameters.

You will define a Start Point, a Return Point and motions that
prevent the tool from colliding with the part.

1 Choose Avoidance.

Turning Manufacturing Process ©EDS Unigraphics NX
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] Define a Start and Return Point as shown.

¢ BT

J Choose Radial — Axial for Motion to Start Point and
Motion to Return Point.

1 Choose OK to accept the Avoidance Parameters.

Step 6 Generate the tool path.

] Choose the Generate icon.

1 Choose OK to complete the operation.

Step 7 Save and Close the part file.

This completes the activity and the lesson.

©EDS Turning Manufacturing Process
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SUMMARY Grooving removes material in grooves or
undercut areas.

In this lesson you:

e learned the different cut patterns

e learned about the unique options in Groove
e learned to specify Stepover and Cut Depth
e learned to manually specify the cut region

e learned to create GROOVE_OD,
GROOVE ID, and GROOVE _FACE
operations

DS
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Teach mode

Lesson 13

PURPOSE

OBJECTIVES

Teach Mode allows you to manually define the cut
sequence by selecting the Drive geometry. This
method of selecting the geometry and other
non-cutting moves allows for very precise finish
cutting.

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

o identify the different types of sub-operations
e determine the sequence of the sub-operations
¢ identify the Drive geometry

o identify the Check geometry

©EDS Turning Manufacturing Process 13—-1
All Rights Reserved Student Manual

7/
43 ;
S



7/
//13 /
S

Teach mode

The Teach Mode options

Teach Mode allows you to create a sequence of sub-operations used to drive the
cutter. The Main dialog is where you define the type of sub-operations.

Icons define the
Sub-Operation types\\

The list box shows the
existing Sub-Operations

13-2
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Teach mode

Sub-Operation Types

There are 6 Sub-Operation types:

e Linear Rapid | #
e Lincar Feed | #
yd

e Engage Setting U'll
e Retract Setting ‘3 |

e Follow Curve Motion

ﬁ

e Machine Control Events ||gEgzs

©EDS
All Rights Reserved
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Teach mode

Linear Rapid
Linear Rapid allows you to define a point to which the tool will position in
Rapid mode.
Rapid Motion Outputs additional retract
Makion 4 motion before the actual
Defines Radial SR B rapid motion
and Axial e y
movement | e ET.,‘ ﬁ ;,d_.,: ﬁ
End Paint [ Autamatic
’}:' Paink " Curves b arwial
Select
Initial Retract |N,:,,.IE >|
fngle Z225.0000
Distamce 0.0465
Display |

The option, Pop-away Move, allows you to specify an additional retract motion
from last tool position which is output before the Rapid motion. The retract
motion can be specified by its angle to the positive rotation axis and the motion
length. These values can be inferred from the selected tool or can be specified
by the selection of Automatic or Manual. It is disabled by selecting the option
menu entry None.

Turning Manufacturing Process ©EDS Unigraphics NX
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Teach mode

Linear Feed

Linear Feed defines a motion from the current tool position to a new position

in Cut Mode at a specified feed rate. You can apply different feed rates to the
cut motions.

Linear Feed Mokion

Defines Radial |'M':'t":"'I ES

and Axial % Y
movement .;":T-., EF. .;.-é-j g\ ﬁ -E-ﬁp;ﬂaech
—End Paink WH hract
F Pl:lirlt r CLIF'-.-'E.'S Departure
Traversal
Select Return
Custam
Feed Rate Lk ;’[
Custorn | 0.0000 fipr x|
Display | 7////
/13
/ /
I (8]'4 ” Back “ Zancel ] /)
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Teach mode

Engage and Retract Setting

The Engage Setting dialog is used to specify a modal engage move that is used
by the subsequent Follow Curve Sub-Operations.

Engage Setting

Engage and
Retract type

J}_/Ly dﬂ\X\/’

S

Yeckor (%) 0.0
Fal ol d,
Yeckor () 0.0 fa _/ L/ dei \n{ \/
v Llse At kic Wal —
[ sz utenimiic Yalues Yectar (3] 0. o000
Angle 0.0 —_—
Yeckor (%) 0.000o0
Distance 0.0
¥ Use Automatic Yalues
Engage from Poink ———
angle 0.000o0
Seleck Display —
Radius 0.0o000
Extend Drive Curve
Fetract ko Paink
{* By Walue " ToEBlank
Seleck Display

Extends the
Engage/Retract
moves

Extend Diskance I Q.0

Extend Drive Curve

L

{* By Value

™ ToBlank

Extend Diskance

I a.oaoa

Extend Drive Curve is used to create overlapping tool paths on the drive curve
starts/ends within the In-process Workpiece. This will allow the tool to engage

TO rather than INTO the blank.

You can manually or automatically extend the drive curve at the start and end
by distance (manual) or to the blank geometry (automatic).

Both the Engage/Retract settings need to be set prior to the motion

Sub-Operation(s).

13-6
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Teach mode

Follow Curve Motion

Follow Curve allows you to interactively define the drive geometry. This allows
you to machine selected segments.

Follow Curve

Main | Startstop |

Drive Geametry

Specify the ff| { Previous Check Curve

geometry ' ¥ Previaus Drive Curve
to cut

T Mew Drive Curve

Follow Curve

— Main  Start/stop |
Specify where you want
[¥ Start/Stop on unaltered I:u:uunu:lary/,/ the tool to start cutting

Starting Position Method

| Paint j%
v &pply Engage Setting _

Start Coordinate

7/
15
Epara— VIS

Poink
Reselect Display |Check Curve
Last Conkour Position

Start Check Geometry

; i |} Specify where you want
Edit Select | Display | Stock LA the tool to stop cutting

Stopping Position Methu:ul:l/
Paint | '\
v &pply Retract Setting

Stop Coordinake
Paink

Reselect Display [Check Curve
Last Conbour Pasition

Stop Check Geometry:

: : Tool engages to first point
Edit Select | Display | Stock on drive geometry that can

be reached without gouging
check geometry

ak Back | Ear‘u:ell

©EDS Turning Manufacturing Process 13-7
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Teach mode

Drive Geometry

Drive Geometry

Option

No Previous
Follow Curve

Previous Follow
Curve

Previous Check Curve

Uses check
geometry as stop
position method

Previous Drive Curve

Uses same
geometry as
previous Follow
Curve

New Drive Curve

Selects new
curve to machine

The start/stop positioning method “Point” gives you better control of the
starting/stopping positions. This is useful in controlling when a tool should roll
around a corner that is selected as a start/stop position.

When selecting the point where to start/stop, you can also specify

corresponding geometry that defines a position from where engage or retract.

13-8
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Teach mode

Check Geometry

Check Geometry is used to prevent the tool from gouging the part or fixture.
You can specify a Check Curve as a Starting Position and a Stopping Position as

shown below.

Drive Curwe Skark
Poink

Last Conkour Posikion _ B
(1) Choose Starting Position Method

Check Gurve IEheck Curve j
¥ Apply Engage Setting
Start Coordinate
Select Drizplay
@ Select the Check Geometry _ | Start Check Geometry
~elect | Edi | Display | Stock

Stopping Pozition kMethod

Check Curve j

¥ Apply Retract Setting
Stop Coordinate

Select Drizplay

Stop Check Geametmy

Select Edit | Dizplay | Stock

©EDS Turning Manufacturing Process
All Rights Reserved Student Manual
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Teach mode

SUMMARY This lesson is an introduction to Teach Mode.

In this lesson you:

e learned the different types of sub-operations
and how they are used

e learned the sequence that you use to
typically define the sub-operations

13-10
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Threading Operations

Threading Operations
Lesson 14

PURPOSE This lesson teaches you how to create OD and ID
threading operations.

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

e define the thread geometry
¢ identify the thread root

¢ identify the crest line

e specify the pitch

e define the cut increments
e create finish passes

e create chase passes

This lesson contains the following activities. /727
/
147
Activity Page e
14—1 OD Threading .............ccciiiininina... 14-9
14—2 ID Threading ............ ..., 14-18

©EDS Turning Manufacturing Process 14-1
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Threading Operations

Threading Operations

Threading operations can be developed to cut both straight and tapered
threads. They can be single start or multiple start threads which are either
internal, external, or face threads (such as the thread advance used in a

three-jaw chuck).
Developing a Threading Operation

Select Crest Line /— selecting this end
(Ir\ determines
PART ]

P,Emﬂ_St]art

@

Select Root Line |_| e

¥

(set Total Depth)

©)

Specify Pitch, Lead, or Threads Per Inch

Crest Line

The Crest Line represents the outer tip of the thread.

The Start Point is the point at which the threading motion begins.

Unigraphics determines the length and angle of the thread based on the
selected line, and displays “*START” and “*END” at each end of the line.

Root

The Root Line determines the depth of the thread.

14-2
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Threading Operations

Pitch

The Pitch is the distance between corresponding points measured from one
thread to the next. You specify the Pitch by defining the Pitch and Lead or by
defining the Threads Per Inch.

Lead and Pitch —
\4

f\k

Pitch/Lead/Tpi

1

Iéﬁ

|

TPL

You must specify the Pitch, Lead or Threads Per Inch.

You must specify
the Pitch. Lead or

Th Per Inch
Pitch/Lead/Tpi Specify reads Per Inc

Fitch 0.0500

The Number of Starts determines the Pitch and Lead as shown in the following
example of a 1/4-20 thread:

Threads Per Inch = 20
Pitch = (1 (inch) / 20 )= .05
Lead = .05 x 1 (No. of Starts)

In this case, the Pitch and Lead are .050 because there is only one Start. If
there were two Starts, the Lead would be .100, or twice the Pitch.

©EDS Turning Manufacturing Process 14=3
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Threading Operations

When you choose the Specify button, the following dialog is displayed. You can
define the following options from this dialog.

Variable Pitch/Lead/T pi S R

D efining W alues J Start & End
IEDnstant j

Start & Increment
[rpuat Lt I Pitch j %
Pitch 0.0500 :

End

Output it Pitch

Thread/lnch

Thread Geometry

Thread Geometry defines the Start and End Point of the thread.

Thread Geometmy
Select Drizplay |

Offsets/End Line |

/2
14 .
7 Offset/End Line
Offset/End line adjusts the start point and end point for the thread motion.
Positive Offset values increase the thread length; negative Offset values shorten
the thread length.
14—4 Turning Manufacturing Process ©EDS Unigraphics NX
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Threading Operations

Offsetz/End Line |

Offzetz

Start | | o.00o00
End | 0.0000

[mitiate End Offget from T ool |

End Line
Select | Dizplay | Hemnvel

Offsets are measured along the thread angle, which is dependent upon the
method of depth specification.

Start
End
Init From Tool

End Line

Total Depth

adjusts the Start Point of the thread.
adjusts the End Point of the thread.

causes the system to calculate the End Offset so
that the tool clears the thread.

defines the end of the thread by selecting a line
which intersects the Crest Line.

Total Depth determines the thread root line.

The Total Depth gives you options to establish a Root Line by using the cursor
to select a line, or by entering Depth and Angle values.

{Constant

Fercentage
%ﬂl Consktank "I

Tolerance

Total Depth
IFU:u:uI: Line j

Rook Line

= §

Select | Display

Depth 0.00o0a0

0.oooo

i

Thread Angle

Increment
Settings
0., oago

i

iR.ook Line
Depth & Angle

Each Increment method provides a Tolerance option which allows you to
specify the increment for the last roughing pass.

©EDS
All Rights Reserved
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Threading Operations

Constant — Specify a single increment value that is used
throughout the tool path. You may wish to use this method
when specifying relatively few roughing passes since tool
pressure rapidly increases with each pass. The tool moves the
input distance as it cuts along the thread angle until it reaches
the start of the Finish Passes.

Variable — Specify a set of variable increments and the number
of times each is to be repeated. This allows the greatest control
over individual passes.

If the sum of the increments does not equal the start of the
Finish Passes depth, the system repeats the last non-zero
increment value until the appropriate depth is reached. If the
sum of the increments exceeds the start of the Finish Passes
depth, the system ignores the excess increments.

Percentage — This method is particularly useful in roughing
threads because it resembles the finishing technique (even
allowing you to bypass that option and using the Chase option
instead) and is easily modified to accommodate different
materials, thread pitch, RPM changes, etc.

This method allows you to specify the increment depth of each
pass as a percentage of the total roughing depth that remains at
the time of the pass. This causes step distances to decrease as
the tool moves deeper into the thread.

Crest Line Total Depth
Root Line — _I
N— 1
‘ l l— Finish Passes
14—6 Turning Manufacturing Process ©EDS Unigraphics NX
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Threading Operations

Finish Passes

You can specify a number of finish passes and increments when cutting your
threads.

When you generate a thread tool path, the tool cuts to the Roughing Thread
Depth using the number of passes determined by the Increment Method and
data specified under the Total Depth option. The tool then proceeds to the
Finish Thread Depth using the number of passes determined by the Finish
Passes data you specified.

Mumber of Pazzes [ncrement

p & 0.0000
p & 0.0000
p & 0.0000
p & 0.0000
p & 0.0000

g & 0.0000

] Back Cancel

Chase Passes /74

You can specify a number of spring passes to control size of thread and
minimize tool deflection using the Chase Passes option. The passes are made at
the Total Thread Depth.

You can also specify the number of OPSTOPS to be output and a local return
move.

Chase passes are always bracketed by OPSTOP, OPSKIP/ON and
OPSKIP/OFF commands.

©EDS Turning Manufacturing Process 14-7
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Threading Operations

Mumber of Chases ]

Mumber of Opstops ]

¥ Local Return

Return Maove

Direct -

Local Return Paink

Select | Display

I

ok ” Back “ Cancel ]

14-8
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Threading Operations

Activity 14—1: OD Threading

In this activity, you will create an operation to cut an external thread. This will
include defining the necessary thread parameters, such as pitch, Offset/End
lines ,crest, and root geometry.

Step 1 Open the part file, save as and enter the Manufacturing
application.

1 Open the part file tmp_thread_1.prt.

1 Save the part file as ***_thread_1.prt where *** represents 7727
your initials. 214 ¢
/

1 If necessary, enter the Manufacturing application.

This session has been initialized using the Lathe configuration
and the Lathe CAM setup.

©EDS Turning Manufacturing Process 14—9
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Threading Operations

Step 2 Define the Parent Groups for this operation.

1 Choose the Create Operation icon.
1 Change the Type to Turning, if necessary.

1 Choose the THREAD_OD icon from the Create Operation
dialog.

1 Set the following Parent Groups:

Program PROGRAM

Use Geometry oD

Use Tool THREAD_EXT

Use Method THREAD_METHOD
J Choose OK.

The THREAD_ OD dialog is displayed.
Verify the geometry.

1 Choose the Groups tab, choose the Geometry button, and
then choose Display.

The geometry boundaries are displayed.

Turning Manufacturing Process ©EDS Unigraphics NX
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Threading Operations

Step 3 Define the Pitch. This determines the thread size.
] Choose the Main Tab.

1 Choose Specify next to the Pitch/Lead/Tpi label.

Fitch/Lead T pi Specify |

Pitch 0.0500

The Variable Pitch/Lead/Tpi dialog is displayed. The default is
Constant value and Pitch. You will define the Pitch value.

Yanable Pitch/Lead/Tpi

Defining Yalues

I Constant j

[rpuat Lt I Pitch j
7/,
Fitch I a.0500 4/4//;
1 Choose Constant from the dialog. ’/////’

The methods of specifying the pitch are displayed.

Yanable Pitch/Lead/Tpi Start & End

Defining Walues Skart & [ncrement
Constant é ‘

1 Again, choose Constant.

©EDS Turning Manufacturing Process —
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Threading Operations

1 Next to the Pitch label, key in 18 in the value field.

J Choose OK.

Step 4 Define the crest line.

The crest line is the top of the thread. This is defined using the
Thread Geometry selection.

1 Choose the Select option in the Thread Geometry area.

Thread Geometmy
Select Drizplay |

Offsets/End Line |

] Select the crest line as shown.

The start and end of the thread are defined.

S
4’
Y4
The THREAD_ OD dialog is displayed.
Step 5 Define the Total Depth the tool will cut
1 Choose the Settings button under Total Depth.
14—-12 Turning Manufacturing Process ©EDS Unigraphics NX
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Threading Operations

The Total Depth dialog is displayed. You will first define the
Total Depth and Thread angle by keying in values. You will then
define the Total Depth by selecting the root line.

1 Choose Depth & Angle and key in 0.0334 for the Depth and
180 for the Thread Angle.

Total Depth

IDepth & Angle j

Select

Roak Line

Display

Depth

Thread Angle

0.0334

150.0000

The Increment defines how the tool will cut from the crest line
to the final depth. Percentage is one of the most common
methods used to define the Increment.

1 Change the Increment to Percentage and choose Settings.

Percentage ™

Talerance

Increment

Settings

I a.oaoa

The Percentage Increment dialog is displayed. You must specify
the Percentage and the Maximum and Minimum values.

1 Set the following values:

Percentage = 30

Maximum = .04
Minimum = .005
J Choose OK.

The Tool Depth dialog is displayed.

1 Choose OK to accept the total depth.

©EDS

All Rights Reserved
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Threading Operations

1 Generate the tool path.

Now, you will see how to define the Total Depth by selecting a
root line.

1 Choose the Settings button under Total Depth.

1 Choose Root Line for the Total Depth and choose Select.

Total Depth
I Rook Line j

Roak Line

Select | Display |

You can now select the appropriate geometry.

7227 1 Choose the Thread Root Line as shown below.

Select this line

The root line is highlighted in the graphics screen and the Total
Depth dialog is displayed.

Turning Manufacturing Process ©EDS Unigraphics NX
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Threading Operations

Step 6

1 Choose OK to accept the total depth.

The Total Depth and Thread Angle have been calculated from
the selected root line.

Tokal Depth
Depth 0.0334

Thread Angle ({: 180.0000

Define an Offset for the Start of the Thread.

1 Choose Offsets/End Line in the Thread Geometry area.

Thread Geometmy
Reselect Drizplay |

Offsets/End Line |

The Offsets/Endline dialog is displayed.

1 Key in 0.100 in the Start field.

Offsets;/End Line

Offsets

Skart a.100a0

End a.oaoa

J Choose OK.

The THREAD_ OD dialog is displayed.

You are ready to generate the tool path.

1 Generate the tool path.

©EDS Turning Manufacturing Process —
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Threading Operations

\ -

Step 7 Specify a Finish Pass.

J Choose the Finish Passes button.

1 Enter 2 passes of .002.

Muriber of Passes Increment

| z & | 0.0020

1 Choose OK to return to the THREAD OD dialog.

Step 8 Specify a Chase Pass.

1 Choose the Chase Passes button.

1 Enter 2 Chase passes.

1 Choose OK to return to the THREAD OD dialog.
1 Reduce the Path Display speed.

1 Generate the tool path.

Turning Manufacturing Process ©EDS Unigraphics NX
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Threading Operations

\ -

The tool path is generated with the Finish and Chase Passes.
1 Save and Close the part file.

This completes this activity.

©EDS Turning Manufacturing Process —
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Threading Operations

Activity 14—2: ID Threading

In this activity, you will create an operation to cut an internal thread. This time
you will have fewer instructions.

Step 1 Open the part file and enter the Manufacturing
application.

1 Continue to use the part file ***_thread_1.prt.

Step 2 Choose the THREAD _ID icon and define the Parent
Groups for this operation.

Step 3 Define the Parent Groups.

Program PROGRAM

Use Geometry ID

Use Tool THREAD_INT

Use Method THREAD_METHOD

Step 4 Define the following options for this operation.

Set the following options:
Pitch and Constant value

7/// Crest Line

214 Root Line

/ / Total Depth and Increment
v

Step S Generate the tool path.

Step 6 Edit the operation and define the following options:

Set the following options:
Final Pass
Chase Pass
Engage and Retract
Avoidance Geometry

Turning Manufacturing Process ©EDS Unigraphics NX
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Threading Operations

Step 7 Generate the tool path.

Step 8 Save and close the part file.

©EDS
All Rights Reserved
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Threading Operations

SUMMARY In this lesson, you created an operation to cut

threads on the OD of the part. You also
created threads on the ID of the part.

In this lesson you:

e selected the thread geometry

defined the root and crest line of the threads

specified the thread pitch

defined the cut increments

specified finish and chase passes

14-20
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The In-Process Workpiece

The In-Process Workpiece

Lesson 15

PURPOSE

OBJECTIVES

This lesson shows you how to create a new setup
using the In-Process Workpiece. When you program
the opposite side of the part, normally you would use
a new machine setup, requiring a new part file.
Within this new setup you can use the In-Process
Workpiece that was created in the first setup as your
blank material for machining the opposite side of the
part.

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

use the Workpiece — Show 2D option

e save the In-Process Workpiece

e create a Manufacturing assembly

e add components to a Manufacturing assembly
e orient the view

e use some of the Turning programming features

This lesson contains the following activities:

Activity Page
15—1 Examining the Part and Operations . ........... 15-4
15-2 Verification Using Show 2D Option ........... 15-8
15—3 Using the Workpiece Save As Option .......... 15-17
15—4 Creating the Manufacturing Assembly ......... 15-22
15—5 Using the Turning Options ................... 15-30

©EDS Turning Manufacturing Process
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The In-Process Workpiece

The In-Process Workpiece

The system tracks the shape of the Workpiece at the end of each cutting
operation (In-Process Workpiece). The In-Process workpiece represents the
shape at each stage of the cutting process.

The In-Process Workpiece is used for the next operation. This reduces the need
to select geometry for each operation.

To have the In-Process Workpiece function, the Blank geometry must be
specified in a WORKPIECE Parent Group with the Part geometry specified
under that WORKPIECE.

The Setup

A setup is a single clamping and orientation of the part. Typically one part file is
used per setup.

The Lesson Activities

In the following activities, you will create a setup to finish machine the part
displayed below. The first setup on this part has been created. The part has
been programmed completely with the exception of one finish OD pass.

The steps you will take to complete these activities include:

e cxamining the operations that have been created in the first setup
e creating a finish pass on the OD of the first setup

e using Save As under the Workpiece option to save the In-Process
Workpiece as a new part

e retrieving the saved part as a component in an assembly
e orienting the WCS and the view

e programing some of the operations in the second setup

Turning Manufacturing Process ©EDS Unigraphics NX
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The In-Process Workpiece

Chuck jaws will hold part for both
setups here

hex-stock (blank
material) shown as
translucence

Setup Two

Setup One
Part

The blank material is precision hex-stock. You will hold the workpiece on the
hex-material for each setup.

7
/15
7
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The In-Process Workpiece

Activity 15— 1: Examining the Part and Operations

In this activity, you will examine the operations that have been created in the
first setup.

Step 1 Open the part file and enter Manufacturing.

2 Open the part file tmp_ipw_1_mfg.prt.

1 Enter the Manufacturing application.

The Operation Navigator is displayed.

Step 2 Examine the blank and part.

Examine the blank and part.

1 Use the Rotate feature to rotate the part and look at the OD
and ID of the part. Also note the hex-stock.

7
; 157
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The In-Process Workpiece

Step 3 Examine the operations in this Part file.

1 Change to the TOP view.

1 Expand the Program Parent Group.

The operations are listed.

= U [EIPROGRAM
- U B2 FacING i3 |
. ) EB ROUGH_TURN_OD
. 1) B2 CENTERLINE_SPOTDRILL
- 1 B CENTERLINE_DRILL
g CENTERLINE_DRILL 2
i
i
=]

ROUGH_BORE_ID

2]
% FIMISH_BORE_ID i |
i

GROOVE_ID

AN

1 Highlight the Program name in the Operation Navigator.

_ . . S
1 Choose Replay either using MB3 or choosing the Replay 715
icon. ’///A

©EDS Turning Manufacturing Process 15=5
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The In-Process Workpiece

The tool paths are replayed. The part is programmed
completely with the exception of a finish pass to the OD.

In the next activity, you are going to examine the In-Process
Workpiece and then create the finish pass on the part OD.

1 Close the part file.

This completes this activity.

7
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The In-Process Workpiece

Verifying the In-Process Workpiece Using Show 2D /
3D

You can display the In-Process Workpiece in 2D or 3D.

You can graphically display the In-Process Workpiece. The results are displayed
in two colors. Pink represents the cut area of the material removed for each
operation and white represents the In-Process Workpiece.

You can choose any operation in the list to obtain the cut area and to view the
current state of the In-Process Workpiece.

By choosing the Program name you will see the cut area for each operation as
well as the final state of the In-Process Workpiece.

Choosing the last operation will show you the cut area of the operation selected
and the total results of the In-Process Workpiece.

You will see the difference in results in the next activity.

If operations are reordered, the system recalculates the In-Process Workpiece.

Edit...
—uk
Copy
Delete
Fename

Generate
Replay

Inserkt ]

Cbject b

Toolpath b

Warkpiece Show 2D '
Show 30 // 7
715

Information

Sawve as..,

Properties T ////A
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The In-Process Workpiece

Activity 15—2: Verification Using Show 2D Option

In this activity, you will use the 2D verification option to display the cut area for
the selected operation and the In-Process Workpiece. You will also create the

finish OD tool path.

Step 1 Open the part file.

2 Open the part file tmp_ipw_2_mfg.prt.

1 Enter the Manufacturing application.

1 If necessary, change to the Program Order View and expand
the Program Parent Group.

Step 2 Use the Show 2D option to examine the cut and
In-Process Workpiece results.

1 In the Operation Navigator, highlight the operation
ROUGH_TURN_OD.

M _PROGRAM

CEMTERLIME _SPOTDRILL

AL
y 157/ _EMTERLIME_DRILL o
/ :
Y
158 e e Al Fighs Roserved Unigraphics NX



The In-Process Workpiece

1 With MB3, choose Workpiece — Show 2D.

Edit...
—uk
Copy
Delete
Fename

Generate
Replay

Inserkt ]

Cbject b

Toolpath b

Workpiece Shaw 20

Show 30

Information

Sawve as..,

Properties

The results are displayed in the graphics window. The pink cut
area is displayed. The white geometry is the material remaining
after the generating the operations (In-Process Workpiece).

Refresh dismisses the results.

White shows the current In-Process Workpiece

Pink shows the cut
area for the
ROUGH_TURN_OD
operation

1 Refresh the graphics window.

©EDS
All Rights Reserved

7
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7
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1 Highlight the Program name.

Operation Mavigator - Program Order
Mamne I Toolchange I Path

M _PROGRAM

= an

1 With MB3, choose Workpiece — Show 2D.

The In-Process Workpiece is displayed in white. It shows the
Workpiece as it would be after the material is removed by all the
operations. The Pink shows the material that is to be removed
for all of the operations in the selected Program Parent.

White shows the current In-Process Workpiece after all operations

NN
-

[ThT ] 1

\ |

1l 1 : \ R\\

{
il { &‘ Pink shows the cut areas
{ for all of the operations

[ [

T_'”__ / .[ ! -

WAL t 5 i
|
_ { !
7
/ 15 / - -
////A 1 Refresh the graphics window.
Turning Manufacturing P ©EDS . .
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Step 3

1 Highlight Groove_ID operation name in the Operation
Navigator.

1 With MB3, choose Workpiece — Show 2D.

The In-Process Workpiece is displayed in white. It shows the
Workpiece as it would be after the material is removed by the
selected operation. The Pink shows the material that is to be
removed for that operation.

White shows the current In-Process Workpiece

P

Pink shows the cut

2l ~~area for the

|_~"GROOVE_ID
Operation

/

Create a finish pass on the OD of the part.

You will complete the programming for the first setup by
creating a finish pass on the OD of the part.

1 Choose the Create Operation icon.
1 Change the Type to Turning, if necessary.

1 Choose the FINISH_TURN_OD icon from the Create
Operation dialog.

The Parent Groups for this program have been pre-defined for
you.

1 Set the following Parent Groups:

Program PROGRAM
Use Geometry PART_OD
Use Tool OD_80_L
Use Method LATHE_FINISH .
: 7
/ 15 /
J Choose OK. ’/// A
©EDS Turning Manufacturing Process 15—-11
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The FINISH_TURN_OD dialog is displayed.

1 Choose the Groups tab at the top of the dialog, then the
Geometry button, and finally choose Display.

o USRI | FINISH_TURN_OD

Groups Tab mt}mups |'u'iewing|

Choose the
Geometry N ™ Method : LATHE_FINISH

button N+ Geometry : PART 0D
{~ Tool : Q0D _80_L Choose the

J Display button
Edit | Reselectl Displa':.-'/r

The part and blank boundaries are displayed.

n. .|| .
. | I

.

il
Py

1 Choose the Main tab at the top of the dialog.

Step 4 Display the Cut Region.

It is always a good practice to display the cut region before
generating a path.

1 In the Cut Regions area, choose Display.

Two cut regions are displayed.

7
; 157
7
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Cut Regions displayed

=

L ———

A turning operation can only cut a single region. By default, the
cut region is determined automatically based on the Start Point
position and is the cut region closest to the Start Point.

Step S Define the Avoidance geometry.

There are no Start and Return points defined. Define both for
this Operation.

1 Choose Avoidance from the Machining Parameters area.

Cukting |

Corner | Skock, |

ChO_OSG the . \ Feed Rates | Machine |
Avoidance option ™S\ avoidance | Local Return |

The Avoidance Parameters dialog is displayed.

1 Set the Start Point option to ON.

Avoidance
Check the Start .
Point option ~ [~ From Point Seleck
v start Point Select
Motion ko Stark Poink
IDiFE.'Et (-
You will change the method that the tool will move to the Start ;//////
Point. Use the pull down menu that is located above the Start / 15
Point name. /Y
©EDS Turning Manufacturing Process 15—-13
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1 Change Direct to Axial — Radial.

This method will cause the tool to move along the X axis first
and then along the Y axis to the Start Point.

1 Turn the Return Point option ON.

Check the Return

Point option
\F Return Point Select

Maokion to Rekurn Poink

I Direct 7

You can specify the Start and Return points in one step.

1 Choose Specify from the dialog.

1 Using the Inferred Point method, place your cursor in the
graphics screen and click twice.

The point indicators are placed on top of each other.

1 Choose OK to accept the Avoidance Geometry.

7
; 157
7
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Step 6 Generate the tool path.

1 Choose 2-D for the Tool display.

1 Choose the Generate icon.

- ddd___}E
7 ]__% i
o]

_ f

The tool path is generated. The tool cuts to the finish dimension
of the part.

1 Choose OK to complete the operation.
1 Refresh the graphics window.

1 Highlight the FINISH_TURN_OD operation name in the
Operation Navigator.

1 With MB3, choose Workpiece — Show 2D.

The In-Process Workpiece is displayed in white.

You have finished Programming the first setup. In the following
activity you will save the In-Process Workpiece. This will allow
you to use it as your blank material for your second setup.

1 Close the part file.

This completes this activity. ;//////
/ 15
Y
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The Workpiece Save As Option

This option allows you to save the 2D or 3D In-Process Workpiece associated
with the highlighted operation as a separate 3-D part. The In-Process
Workpiece is saved to a specified directory.

Edit...
—uk
Copy
Delete
Fename

Generate
Replay

Inserkt ]

Cbject b

Toolpath b

Wor I-:ZpiE!l:E! Show 2D

_ Show 3D
Information
Properties
;/////
/ 157
7
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Activity 15— 3: Using the Workpiece Save As Option

In previous activities, you examined the operations and completed the
programming for the first setup on the part. Now you are ready to start
programming the second set up. You are going to use the Workpiece Save As
option to save the In-Process Workpiece to use as your blank material in the
second setup.

Step 1 Open the part file and enter the Manufacturing
application.

1 Open the part file tmp_ipw_3_mfg.prt.

1 If necessary, change to the Program Order View and expand

the Program Parent Group.

1 Highlight FINISH_TURN_OD operation name in the
Operation Navigator.

F

SRAS

CEMTERLIME_DRILL_Z
ROLGH_BORE_ID

FIMISH_BORE_ID
'{j GROCVE_ID

o CEMTERLIME_DRILL
-
-

F

F

F

INISH_TURMN_OD

=]

1 With MB3, choose Workpiece — Show 2D.

The In-Process Workpiece is displayed in white.

Step 2 Save the In-Process Workpiece.

You will save the In-Process Workpiece using the Save as option.

©EDS Turning Manufacturing Process 15-17
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1 Using MB3, choose Workpiece — Save as.

The Save Workpiece As dialog is displayed. Use this dialog to
specify where you want to save the part. You are going to save
the part in the current directory.

1 In the name field, enter your initials ***
ipw_saved.

and the part name

J Choose OK.

The In-Process Workpiece is saved into the specified directory.

Step 3 Examine the In-Process Workpiece that you just saved.

1 Open the part file ***_ipw_saved.prt.

1 Choose the Fit icon to size the part to the graphics window.

T

The In-Process Workpiece is displayed. Notice that the
hex-stock is not represented as a hex shape, but the In-Process
Workpiece does use the largest diameter of the hex-stock. This
will give you accurate programming results.

Now you will create an assembly and use this part as a
component.

1 Save this part file.

v/, 1 Close this and all other parts.
/ /
;- Thi letes this activit
1S completes tnis acuvity.
Y P Y
15—18 Turning Manufacturing Process ©EDS Unigraphics NX

Student Manual All Rights Reserved



The In-Process Workpiece

Review of Assembly Modeling and the Master Model
Concept

A Unigraphics assembly is a part file containing links to other part files that are
pieces of an assembly. Geometry used to define the parts of the assembly reside
in the original part file and are referenced but not duplicated in the assembly
file.

The link in the assembly file is referred to as a component object. The
component object stores pertinent information about the part, such as
attributes, display parameters, location, orientation, permissions, and
relationships to other parts.

Since the Master Model file is referencing the original part, changes to the
original part will update the entire assembly.

The Master Model in Manufacturing

Manufacturing personnel have the need to design fixtures, define and generate
machining operations, create NC/CNC programs and shop documentation and
then save this data within their models. By creating a manufacturing assembly
and adding a component to it, application specific data can be generated in a
separate part file which references the master geometry. This avoids
duplication of model geometry and allows the simultaneous or concurrent use
of the Master Model.

The Manufacturing Assembly

A typical assembly in manufacturing consists of stock (billet, casting, or
forging), the part manufactured from stock, various fixtures plates, mounting
plates, tooling plates, clamps, bolts, hold downs, locators, and when used in a
Turning application, the chuck and tail stock.

7
; 157
7
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View Orient Option

The Orient option on the View pull down menu that you will use aligns the view
based on system coordinates. You define the coordinate system that defines the
orientation point.

Eile Edit QUCHY Insert Fommat Tools  Assemt
-~ Refrezh F5
[ @ o
peration
==
L5k @l Yizualization
|

The CSYS Constructor allows you to define the coordinate system you will use:

CSYS Constructor Options

Option Description

Origin, X—Point, Y=Point | Defines a coordinate system by specifying its origin and
two other points that determine the X and Y axes.

Select two intersecting lines to determine the X and Y

X=AXIS, Y—=AXIS axes of the coordinate system.

Selects two intersecting lines to determine the direction of

X=Axis, Y-Axis Origin the X and Y axes, then specify a point for the origin.

Z—Axis, X—Point Defines a CSYS based on a point and a Z—axis that you
define.

Defines an associative CSYS from the CSYS of a selected

CSYS of Object curve, plane, or drafting object.

Point Perpendicular Defines a CSYS through a point and perpendicular to a
Curve curve.

Defines a CSYS based on a selected plane and a vector

Plane and Vector that you select or define.

Three Planes Defines a CSYS based on three selected planes.

Defines a CSYS based on specified delta—x, y, and z dis-

Offset from CSYS tances from a coordinate system that you select.

s Absolute CSYS Creates a CSYS at Absolute (0,0,0).
/ /
y 15/ CSYS of Current View | Creates a CSYS at the current view.
Y,
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The Manufacturing Assembly Activity

When creating the assembly, consideration should be given to the assembly’s
organization and appearance. For example, a typical manufacturing assembly
consists of the following:

e the main assembly (all components together)

the actual part

blank material for the part

the fixturing

In this activity, you will create a part file that will be used as the main assembly.
You will then add the actual part and the blank (In-Process Workpiece
previously created).

You will also re-orient the WCS, then orient the view to reflect the orientation
needed for programming.

Your finished assembly should look similar to the diagram shown below.

e r
ey
/ 15/
7
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Activity 15—4: Creating the Manufacturing Assembly

In this activity, you will create an assembly that can be used to program the
second side of the part.

Step 1 Open a new part file and enter the Assemblies
application.

1 Open a new part file and save it as ***_ipw_assembly.prt
where *** represents your initials.

This is a metric part. You will need to change the Units to
Metric.

g Click on Millimeters in the Units area.
J Choose OK.

1 Choose Application — Assemblies.

Step 2 Add the assembly components to the main assembly.

You are going to add the part and the In-Process Workpiece to
the main assembly.

1 Choose Assemblies — Components —Add Existing.

| assemblies

Delay Interpart Updates
IUpdake Session

Conkext Conkrol

Components

Exploded Yiews %" Create Mew, .,
S _
; 15 ; SeguUences 55% reate Arrawv...
/
ALY,
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The Select Part dialog is displayed. The list box is empty. You
will need to locate the parts needed to build the assembly.

Select Park

hoose Part File

Choose loaded part

tmp_adaptor
ipw_3_mfg

mill remkonw

J Choose the Choose Part File button.

The Part Name dialog is displayed. The list includes the parts
that are needed to build the assembly.

1 Choose tmp_adaptor.prt and then OK.

The Add Existing Part dialog is displayed.

Add Existing Park
[~ Multiple Add

Component name

| tmp_adaptor

Reference Set Enkire Part j

1 Change Layer Options to Original and choose OK.

Positioning Ahbsaoluke

-
Laver opkions Wark -

WWhark,

Lawver

| A5 Specified

[ P

J Choose Reset in the Point Constructor menu to locate the

part to Zero, and then OK. v/
/ /
/ 157
Y
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1 Choose the Fit icon to size the part to the graphics window.

The part has been added to the assembly as a component.

Step 3 Move the WCS.

Before you add the In-Process Workpiece to the main assembly
you are going to move the WCS so that the In-Process
Workpiece will align properly.

1 Choose WCS — Origin from the Menu Bar.

The Point Constructor is displayed. You will move the WCS to
the left end of the part.

1 Choose the Arc/Ellipse/Sphere Center icon.

1 Choose the Arc Center on the left side of the part as shown.

Choose the arc on the T
left end of the part

The WCS is repositioned to the arc center.
;/////
/ 157
7/
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Step 4

Y

X

J Choose Cancel from the Point Constructor.

Add the blank (or In-Process Workpiece that you saved)
to the main assembly.

The Add Existing Part dialog is still displayed. Now you will add
your saved In-Process Workpiece.

Move the In-Process Workpiece to a different layer. One
method is to change the current work layer.

1 In the Menu Bar, change the Work Layer to 2 and press the
return key.

Now you are ready to add the second component. The Add
Existing Part dialog should still be displayed.

1 Choose Back from the Add Existing Part dialog.

J Choose the Choose Part File button.

Chooge Part File

Chooze loaded part
I

1 Choose ***_ipw_saved.prt from the list, and then OK.

This time you will change the Layer option so that the Part and
Blank are on different layers.

: ;/////
1 Change Layer Options to Work and then OK. 715/

A
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Laver opkions

Mk
Crriginal
e | Az Specified
iml's | I T T =T 1
] Press Reset in the Point Constructor menu, and then OK to
locate the blank at Zero.

Crriginal _:J

Laver

The In-Process Workpiece is now added as a component to the
assembly.

Now you need to orient the part and blank to the desired
programming orientation.

1 Choose Cancel from the Add Existing Part dialog.

Step 5 Orient the view.

You are going to orient the view. You will first orient to the
WCS. You need to orient the WCS to the position in which you
want to orient the view.

1 Choose WCS — Origin from the Menu Bar.

The Point Constructor dialog is displayed. You will move the
WCS to the right end of the part.

1 Choose the Arc/Ellipse/Sphere Center icon.
;/////
/ 15/
v
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1 Choose the Arc Center on the right side of the part as
shown.

T

Choose the arc here

A #‘E
i)
[ vy

|
L"ur

The WCS is repositioned to the arc center.

TE

J Choose Cancel from the Point Constructor.
You will need to Rotate the WCS.
1 Choose WCS — Rotate from the Menu Bar.

You will rotate about the YC axis, ZC to XC, 180 degrees. This
will put the WCS in a typical position for programming lathes.

7
; 157
7
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1 Choose +YC Axis: ZC — XC.

Rotate WCS5 about._.

 + 20 Aniz: #C - %C
= -ZC Axis: WC -» WE
£+ %0 Anis: ¥C > ZC
= %L Axis 20 -» YT

Q & +YC s ZC -5 XC

& -YC Az ¥C-» ZC

1 Key in 180 in to the Angle value field.

Rotate about

- +YC 180
Angle |1a|:| .oopp~|  degrees
] Apply | Cancel |
J Choose OK.
T
The WCS is rotated
o ™

You are ready to Orient the view.
1 Choose View — Orient from the Menu Bar.
The CSYS Constructor is displayed.

] Choose the Offset From CSYS icon.
;/////
715
7Y,
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C5YS Constructor

Infemred
Z 2| < e
S & Bl K
Filter v

I.-'-‘-.n_lrl

-

The Offset values are set to 0. This is correct.

J Choose OK to orient the view.

The View is oriented to a typical programming position. You are
ready to start your NC/CNC programming session.

| LK™

Eae

1 Save and Close the part file.

This completes this activity.

©EDS
All Rights Reserved
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Activity 15—5: Using the Turning Options

This activity is designed to give you the opportunity to use some of the Turning
programming features. To help you get started, detailed steps showing you how
to define the MCS for this program have been included. Most of the remaining
steps are suggestions.

The necessary cross sections have been created.

Step 1 Open a new part file and enter the Manufacturing
application.

1 Open the part file tmp_ipw_assembly_2 mfg.prt.

A

A e Jlr |

&, ar S —
T ]E /—L_I“ |

Notice that the cross sections are displayed in this part file.

1 Choose Application — Manufacturing.

Step 2 Change the MCS in the MCS_SPINDLE Parent Group.

You will examine the MCS_SPINDLE parent group, then create
the MCS for this setup in the correct location.

77 1 Change to the Geometry view in the Operation Navigator
7’1 5’; and expand the Geometry Parent Group.
/
v
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1 Double Click on the MCS_SPINDLE Parent Group.

Tl The MCS is in the orientation
used in the first setup.

e s

L\; KEM M

The MCS is not in the orientation needed in this setup. It is
always a good practice to check the MCS position each time you
start a session.You will create the MCS necessary for this
MCS_SPINDLE Parent Group.

1 Choose the MCS icon from the TURN_ORIENT

dialog. I-:E

The CSYS Constructor dialog is displayed.

MCS will display the Sl CS 'S Constructor

CSYS Constructor Irfered
4 S |
ﬁtc: *2, k' ’i T(:': r&ﬂ@

o s 8|24 |

tEd

You are going to create an MCS at the same location as the

WCS.

] Choose the Offset From CSYS icon.
;/////
/ 15
Y,
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C5YS Constructor

Inferred

R L A

#

%) &<l L

Filter %y ]

] Check that the Delta X, Y, and the Z are 0 and choose OK.

The MCS is now located to the WCS on the part. Now each
time you create an operation that is listed under this MCS, the
output will be in reference to this MCS.

1 Choose OK from the TURN_ORIENT dialog.

Step 3 Create the Part and Blank geometry.

You will need to define the Blank and Part boundaries in the
WORKPIECE parent group.

1 Create the following:

Geometry Parents:
Workpiece .......... Blank boundary
Workpiece .......... Part boundary

Step 4 Create the operations required to cut this part.

Operations that you might create:
Face
Rough Turn OD
Drill
Rough Bore ID
Finish Turn ID
Grooving

Step 5 Save and Close the part file.

This completes the activity and the lesson.

Turning Manufacturing Process ©EDS Unigraphics NX
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SUMMARY

In this lesson, you learned how to created an
assembly containing the In-Process Workpiece
as a component. You then oriented the view
which displayed your assembly in a view that is
familiar when programming lathes.

In this lesson you:

used the Show 2D visualization option
created a Finish tool path

used the containment display option
saved the In-Process Workpiece
created an assembly

change the current view using the
View - Orient option

used some of the different Turning features
to program your part

DS

©EDS Turning Manufacturing Process
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(This Page Intentionally Left Blank)
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Using Multiple Spindles

Lesson 16 /S
;16§
Y,

PURPOSE This lesson will teach you how to create Complex

Cross Section curves relative to multiple MCS objects
and how to use those curves to define part geometry
for parts mounted at each spindle of a multiple
spindle machine.

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

e create Complex Cross Section curves relative to
multiple MCS objects

e define part geometry for parts mounted at each
spindle of a multiple spindle machine

e generate a roughing tool path at one spindle

e generate a finishing tool path at the other spindle

This lesson contains the following activities.

Activity Page
16—1 Using a Multiple Spindle Setup ............... 16—-4
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MCS Objects Available for Lathe Cross Sections

7
/ 16, The spindles defined in the Operation Navigator by MCS objects are available
Y for selection in the Axis, Projection, and Section option menus of the Lathe

Cross Section dialog.

Lathe Cross Secktion

|'DeFiniI:i|:|n Skeps

S8

GECOMETRY
{28 MOME
Defaulks E|® EL\-ANK
o (-3 SPINDLE
s SPINDLE1 |l +).34% SPINDLEZ
Projection SPIMDLEL -
Section SPINDLE] |
Confirm L
[ Confirm Upon 428 DiE>
Radial Planes. ..
ak. APl User Defined. ..

This allows you to create complex cross section curves for parts mounted at
each spindle of a multiple spindle machine.

Turning Manufacturing Process ©EDS Unigraphics NX
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= 7
716 7

‘ Y,
™
Spindle 1 W (I

—Ir

"

|

.-__,_-'

i [
Spindle 2 7 P

T
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Using Multiple Spindles

Activity 16— 1: Using a Multiple Spindle Setup

You are going to create Complex Cross Section curves relative to two MCS
objects, each defining a spindle. You will use these cross section curves to
define part geometry at each spindle. You will then rough the part on one
spindle and finish it on the other spindle.

Step 1 Examine the Setup for a Two Spindle Machine.

1 Open the part tmp_turn_assy.prt.

T

1 Save the part file as *** turn_assy.prt where ***

your initials.

represents

1 Choose Application — Manufacturing.

1 Display the Geometry view of the Operation Navigator and
expand the objects.

Turning Manufacturing Process ©EDS Unigraphics NX
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GECMETRY
- [EEINONE 7777
El@ BLAMNE 716 ;
445 SPINDLEL 7/

- E-(PaRTI

- (HEE ROUGH_TURN_OD
=38 SPINDLEZ

=- ([ PaRTZ

Step 2 Display the Blank Boundary.
The blank boundary has been defined in the BLANK object.

1 Double-click the BLANK icon in the Operation Navigator to
display the blank boundary.

T

The blank boundary will be used at Spindle 1 for the roughing
operation. The In Process Workpiece will then be used at
Spindle 2 for the finishing operation.

©EDS Turning Manufacturing Process 16=5
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1 Cancel the WORKPIECE dialog.

7
716,
’///A Step 3 Display the spindles
Each spindle is defined in the assembly model by an MCS.
1 Double click on the SPINDLE?2 icon in the Operation
Navigator to display the second MCS.
Spindlet
Spindle2
= M
1 Cancel the MCS_SPINDLE dialog.
Step 4 Create Cross Section curves at the First Spindle.
You will create cross section curves for the part mounted on
SPINDLEI. The section plane has been rotated to avoid
intersecting the keyways.
J Choose Tools — Lathe Cross-Section in the menu bar.
1 Choose the Complex Section icon.
16—6 Turning Manufacturing Process ©EDS Unigraphics NX
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_- v
Complex /////4
¥ }- Section y 16/
F Y,
_-

3 Select the body mounted at the first spindle.

T

1 Choose OK to accept the body.

1 Choose OK to accept SPINDLE] as the rotation axis.

‘ Az SPINDLET |

1 Choose OK to accept SPINDLE] as the projection plane.

| Frojection SPIMOLET j |

1 Choose User Defined to define the section plane.

©EDS Turning Manufacturing Process 16=7
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, Section SPINDLET |
S
/ / . SFINDLET
716/ [~ Canfirm Upan &
/ / SPIMDLEZ
Y Radial Planes...
ok B e Defined,
1 Choose Existing Plane in the Plane dialog.
1 Select the plane symbol at SPINDLEI.
v
AN
1 Choose No to specify that you do not wish to select
additional planes.
1 Choose OK in the Lathe Cross Section dialog.
16—8 Turning Manufacturing Process ©EDS
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The cross section curves are created for the part mounted on
the first spindle. v/
/16,
i .

Cross Section

Step 5 Create Cross Section Curves at the Second Spindle

You will now create cross section curves for the part mounted
on SPINDLE2.

3 Select the body mounted at the second spindle.

1 Choose OK to accept the body.

©EDS Turning Manufacturing Process 16—=9
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J Choose SPINDLE2 as the rotation axis.
7
ALY |
. Ais SPINDLEZ |

Frojection SPINDLET
Section Uszer Defined...

1 Choose OK to accept the rotation axis.

1 Choose SPINDLE2 as the projection plane.

Al SPINDLEZ
Projection CPINOLE T

Section sPIMDLEN
[~ Confirm Upan .-'-‘-.ﬂ Uszer Defined... \

1 Choose OK to accept the projection plane.

L4 ] |

1 Choose User Defined to define the section plane.

Section SPINDLET |

SPINDLE1
SPINDLEZ

R adial Planes...
OF. 'EI_I ser Defined...

[T Canfirm Upon 2

1 Choose Existing Plane.
1 Select the plane symbol at SPINDLE2.

1 Choose No to specify that you do not wish to select
additional planes.

1 Choose OK in the Lathe Cross Section dialog.

Turning Manufacturing Process ©EDS Unigraphics NX
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The cross section curves are created for the part mounted on
the second spindle. v/
rr
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1 Cancel the Lathe Cross Section dialog.

Step 6 View the Cross Section Curves

You will now change to a top view and display only the cross
section curves.

1 Choose Format — Layer Settings from the menu bar.
1 Choose layer 2 and then Invisible.
1 Choose OK in the Layer Settings dialog.

1 Choose MB3 - Replace View - Top.

©EDS Turning Manufacturing Process —
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Step 7 Define Part Geometry for the Roughing Operation.

You will now define the part geometry at Spindlel for the
ROUGH_TURN_OD operation.

1 In the Geometry view of the Operation Navigator, double
click on the PART1 object.

1 Choose the Select button under Part Boundary.

1 With the Curve Boundary icon chosen, choose Closed under
Type. Be sure Material Side is Inside.

1 Choose Chaining.

1 Select the horizontal line at the approximate position
illustrated below.

Turning Manufacturing Process ©EDS Unigraphics NX
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1 Select the angled line.

b
&=

1 Choose OK twice to create the part geometry.

©EDS Turning Manufacturing Process 16—13
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Step 8 Generate the Finishing Tool Path
1 Choose ROUGH_TURN_OD in the Operation Navigator
and MB3 - Generate.
16—14 Turning Manufacturing Process ©EDS Unigraphics NX
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Step 9
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1 Choose OK to complete the tool path.

Define Part Geometry for the Roughing operation.

You will now define the part geometry at Spindle?2 for the
FINISH_TURN_OD operation.

1 In the Geometry view of the Operation Navigator, double
click on the PART?2 object.

1 Choose the Select button under Part Boundary.

1 With the Curve Boundary icon chosen, choose Closed under
Type. Be sure Material Side is Inside.

1 Choose Chaining.

1 Select the horizontal line at the approximate position
illustrated below.

©EDS Turning Manufacturing Process 16-—15
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1 Select the angled line at the left end of the horizontal line.

1 Choose OK twice to create the part geometry.

Step 10 Generate the Roughing Tool Path

1 Choose FINISH TURN_OD in the Operation Navigator
and MB3 - Generate.

1 Choose OK to complete the tool path.

Step 11 Save and close the part file.

This completes the activity and the lesson.

Turning Manufacturing Process ©EDS Unigraphics NX
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SUMMARY In this lesson, you learned how to create

Complex Cross Section curves relative to
multiple MCS objects and how to use those
curves to define part geometry for parts
mounted at each spindle of a multiple spindle
machine.

In this lesson you:

e created Complex Cross Section curves
relative to two MCS objects

e defined part geometry for parts mounted at
each spindle of a two spindle machine

e generated a roughing tool path at one
spindle

e generated a finishing tool path at the other
spindle

DS
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Mill-Turn

Lesson 17

PURPOSE This lesson will teach you how to create a program

that contains milling and turning operations. You will
also learn how to apply the turning IPW to
subsequent milling operations.

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

e define the MCS for milling operations
e save the turning IPW as a separate part file
e add the turning IPW to the assembly

e define the milling blank geometry using the turning
IPW

e add milling and drilling operations to the program

e postprocess the program

This lesson contains the following activities.

Activity Page
17—1 Creating a Mill-Turn Program . ................ 17-3
17 —2P0OStprocessing .. ........euoeumeueunenennenn.. 17-19
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Overview of Creating a Mill-Turn Program

A mill-turn program requires the definition of at least two machine coordinate
systems; one for the milling program and one for the turning program. This is
required since turning programs and milling programs utilize machine
coordinate systems differently. Turning operations typically generate the tool
path in the ZM-XM plane with the ZM axis along the spindle centerline, while
milling operations typically generate the tool path in the XM-YM plane.

138 MCS_SPINDLE
= ([ ELANE,

= ([ PART
- BB FACING

) ROLGH_TURM_CD
i SPOT_DRILL

0 B BREAKCHIP

i % ROLGH_BORE_ID
0 1g

FINISH_ECORE_ID

-3 MCS_MILL
=gy BLANK _M1

/

YM

The turning IPW (in-process workpiece) can be used as blank geometry for the
subsequent milling operations by saving it as a separate part file and then

importing it back into the assembly.

The process defined in this lesson describes how to set up the machine
coordinate systems and how to utilize the turning IPW in the subsequent
milling operations to create a simple mill-turn program. It also describes how to

postprocess the mill-turn program.

17-2
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Activity 17—1: Creating a Mill-Turn Program

In this activity, you are going to create a program that first turns and then mills
a part. The turning operations have been provided. You will begin by defining
the MCS and geometry groups for the milling operations. You will then save the

turning IPW as a separate part file. You will add the turning IPW to the

assembly and use it to define the blank geometry for the milling operations. You
will then create the milling and drilling operations and generate the tool paths.

Step 1 Open the part file and enter the Manufacturing
application.

1 Open the part file tmp_mill_turn_assy.prt.

1 Save the part file as ***_mill_turn_assy.prt where ***
represents your initials.

1 Enter the Manufacturing application.

1 Enter the Assemblies application.

©EDS Turning Manufacturing Process
All Rights Reserved Student Manual
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Step 2 Examine the MCS_SPINDLE orientation.

1 In the Geometry view of the Operation Navigator, choose
MCS_SPINDLE and MB3 — Object — Display.

You will define the milling MCS at the same location and
orientation as the turning MCS.

Step3 Create a MCS_MILL object.

Mill operations must use a MCS separate from the one defined
for the turning operations.

1 Choose the Create Geometry icon.J

1 Set the Type option to mill_planar.

MCE

J Choose the MCS icon.

1 Set the Parent Group option to Geometry.

Turning Manufacturing Process ©EDS Unigraphics NX
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1 Keyin MCS_MILL in the Name field.
1 Choose OK to begin creating the MCS_MILL object.

MCE

J Choose the MCS icon.

EE\
J Choose the Offset from CSYS icon.

1 Select the existing coordinate system as illustrated below.

/s
217;
77

This coordinate system defines both the location and
orientation of the MCS_SPINDLE.

1 Choose OK twice to create the MCS_ MILL coordinate
system.

The MCS_SPINDLE and MCS_MILL coordinate systems are
at the same location and have the same orientation.

©EDS Turning Manufacturing Process 17=5
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Step 4 Create Blank and Part geometry groups.

You will create geometry groups for milling of the part and
blank geometry. Later, you will define the geometry within these
groups.

1 Choose the Create Geometry icon.J

Choose the WORKPIECE icon.ﬂ
:////,
217
77

Set the Parent Group option to MCS_MILL.
Key in BLANK_M1 in the Name field.

Choose OK to begin creating the BLANK M1 object.

U o o o o

Choose OK to complete the object.

- ) B BREAKCHIP

- [ 22 RoUGH_BORE_ID
U SFINIsH_BoRE_ID
=-3d% MCS_MILL

Choose the Create Geometry icon.
Set the Parent Group option to BLANK_MI1.
Key in PART_M1 in the Name field.

Choose OK to begin creating the PART M1 object.

U O O o o0

Choose OK to complete the object.

- ) = BREAKCHIP
ROUGH_BORE_ID
- v U B FINISH_BORE_ID
-3 MCS_MILL
=gy BLANK_M1

" @ I
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Step S Move the WCS to the MCS_SPINDLE.

You will move the WCS to the MCS_SPINDLE location. The
location of the WCS is important since the IPW references the
WCS when imported into the assembly.

The orientation of the WCS is such that XC is aligned with the
spindle centerline and YC is the cross-axis.

J Choose WCS — Orient from the toolbar.

J Choose the Offset from CSYS icon.

1 Choose the coordinate system as illustrated below.

1 Choose OK to complete the move.

Notice that the WCS has changed orientation. ZC is aligned
with the spindle and XC is the cross-axis.

©EDS
All Rights Reserved
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Step 6 Rotate the WCS.

The WCS must be orientated so that XC is aligned with the
spindle and YC is the cross-axis as it was originally.

J Choose WCS — Rotate from the toolbar.
1 Turn the —YC Axis: XC—ZC option on.
1 Be sure 90.000 appears in the Angle field.
1 Choose Apply.

iy, 1 Turn the —XC Axis: ZC—YC option on.

217 J Choose OK.
77

Step 7 Exporting the turning IPW.

You will highlight the last turning operation and save the IPW
for the turning subprogram as a separate part. Later, you will
import this part back into the assembly and use it as blank
geometry for the milling operations.

1 Highlight the last turning operation (FINISH_BORE ID)
and MB3 — Workpiece — Save as.

g FACING Toolpath ¥ | W
ROUGH_TURM_OD S
0 B2 spoT_DRILL ol ::':'W ig
s
fi' BREAKCHIP Infarmation =

Propetties

i % ROLUGH_BORE_ID
@'ﬂh IMISH_BCRE_ID

1 Save the part file ***_ipw.prt where *** represents your
initials.

Turning Manufacturing Process ©EDS Unigraphics NX
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1 Choose the check mark next to tmp_swug_mill_turn_blk in
the Assembly Navigator to remove the blank material from
the display.

Only the part should be displayed in the assembly.

"' b

¥
v
17
/Y
rdl

Step 8 Look at the IPW part file.

You will open the ipw part file and observe the orientation of
the WCS.

2 Open the part file ***_ipw.prt and view it in TFR_ISO.

Notice that XC in the exported IPW is aligned with the
centerline of the spindle and YC is the cross-axis. When you

export the IPW, the system assumes your turning work plane
(ZM-XM) is an X-Y work plane.

"' b

Assembly *** jpw.prt

©EDS Turning Manufacturing Process 17-9
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Step 9 Add the turning IPW to the assembly.

You will add the turning IPW part to the assembly and then use
it as the blank material for the milling operations. The part will
be imported into the assembly relative to the WCS.

1 Choose Window— *** _mill_turn_assy.prt in the menu bar to
display the assembly.

+
Choose the Add Existing Component icon. @

7
17
7,

Choose *** _ipw.prt in the listing window.
Choose OK to accept the selected part.

Set the Positioning option to Reposition.
Choose OK to accept it.

Choose Reset to zero out the Base Point values.
Be sure the WCS option is turned on.

Choose OK to add the component to the assembly.

O o0 o oo dJ o o o0

Cancel the Reposition Component dialog to complete the
assembly.

The IPW (displayed in green) is superimposed on the part.

hd

Zhd

Turning Manufacturing Process ©EDS Unigraphics NX
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Step 10 Select the IPW as the blank geometry.

You will select the IPW as the blank geometry for the milling

operations.

1 Double click on the BLANK M1 icon in the Operation

Navigator.

34l MCS_MILL

PA&RT_M1

1 In the Workpiece dialog, choose the Blank icon and Select.

1 Select the turning IPW (displayed in green) as the blank

geometry and then choose OK.

1 Choose OK to complete the editing of the BLANK M1

object.

1 Choose the check mark next to ***ipw_.prt in the Assembly
Navigator to remove the blank component from the display.

Only the part should be displayed in the assembly.

Step 11 Select the part geometry.

You will define the part geometry by selecting the solid body.
Although the body is not used by the planar mill operations, it is

necessary for gouge checking.

©EDS
All Rights Reserved
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1 Double-click on the PART M1 icon.

38l MCS_MILL
=gy BLANK_M1

F'.F!.T_r'-'11

1 In the Workpiece dialog, choose the Part icon and Select.

1 Select the part and choose OK.

1 Choose OK to complete the editing of the PART_M1 object.
Step 12 Begin creating the first milling operation.
You will create a Planar Mill operation that machines one of the
slots on the front face of the part.
1 Choose the Create Operation iconJ in the toolbar.
1 Set the Type option to mill_planar.
@D\
1 Choose the PLANAR_PROFILE icon.=
1 Set the following Parent Groups:
Program TAPE_12345_A
Use Geometry PART_M1
Use Tool EM_1.25_.03
Use Method MILL_FINISH
1 Choose OK to begin creating the operation.
17-12 Turning Manufacturing Process ©EDS Unigraphics NX
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Step 13 Define the part boundary.

Set the Type option to Open.

Choose Two Lines.

U U o0 o0 oo

Choose the Part icon E and Select.

Set the Mode option to Curves/Edges.

Set the Plane option to User-Defined.

Select the two lines illustrated below.

1 Set the Material Side option to Right and be sure the Tool

Position option is set to Tanto.

1 Choose the line for the boundary toward the bottom as

illustrated below.

1 Choose OK to create the boundary.

©EDS
All Rights Reserved
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1 Choose OK to complete the boundary geometry.

Step 14 Define the remaining operation parameters.

1 Choose the Floor icon @ in the PLANAR_PROFILE
dialog and Select.

1 Set the Filter option to Face.

] Select the face as illustrated below and OK to define it as the

floor.

1 Be sure the Cut Depth option is set to Floor Only.

1 Choose the Edit Display icon and set the Tool Display option

to 3-D.

17-14
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1 Generate the tool path.

1 Choose OK to complete the tool path.

7
17
7,

1 Choose OK to complete the operation.

Step 15 Create the second milling operation.

You will create a Planar Mill operation that machines the
second slot. You will do this by copying the first operation and
defining a new part boundary.

1 Highlight the PLANAR_PROFILE operation in the
Operation Navigator and MB3 — Copy.

1 With the PLANAR PROFILE operation still highlighted,
use MB3 — Paste.

o b MCS_MILL
=1 BLANK_M1
-Gy PART M1
O (MR BLARAR PROFILE
LANAR PROFILE COPY

©EDS Turning Manufacturing Process —
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Step 16 Redefine the part boundary.

You will redefine the part boundary so that the operation
machines the other slot.

1 Double click on the PLANAR PROFILE_COPY icon in the
Operation Navigator to edit the operation.

1 Choose the Part icon and Reselect.

1 Choose OK to the warning.
77

/ 1 7/; 1 Create the boundary illustrated below as you did before.
7SS

1 Generate the tool path.

1 Choose OK to complete the operation.

Turning Manufacturing Process ©EDS Unigraphics NX
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Step 17 Create the drilling operation.

You will create an operation that drills the holes in the slots.

1 Choose the Create Operation icon in the toolbar.

1 Set the Type option to drill.

J Choose the DRILLING icon E from the Create
Operation dialog.

1 Set the following Parent Groups:

Program TAPE_12345_A
Use Geometry PART_MH1
Use Tool DRL_.250
Use Method DRILLING

1 Choose OK to begin creating the operation.
Step 18 Define the drilling geometry.

1 Choose Select in the Point dialog.

J Choose the Holes icon and Select.

J Select the two holes.

1 Choose OK to accept them.

©EDS Turning Manufacturing Process
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1 Choose OK to the Point dialog.

Step 19 Define the remaining operation parameters.

J Choose Standard Drill.

Standard Drill, .. j
|Brealk Chip. .. -

Skandard Text... 0
Standard Dr?II,Csink. 2, g
Skandard Drill,Deep. ..
1 Choose OK to accept 1 as the Number of Sets.
J Choose Rtrcto - None.
1 Choose Distance.
1 Key in 1.000 in the Rtrcto field and OK to accept it.
1 Choose OK in the Cycle Parameters dialog.
1 Generate the tool path.
1 Choose OK to complete the operation.
1 Save the part file.
17—18  Turning Manufacturing Process ©EDS Unigraphics NX
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Activity 17—2: Postprocessing

In this activity, you are going to postprocess the mill-turn program and view the
output.

Step 1 Postprocess the mill-turn program.

1 Display the Program Order View of the Operation

; /s
Navigator. {' 7 /
/ /
O Highlight the TAPE_12345_A program. ZL
MiZ_PROGRAM
MOPME
SRS | APE_12345 A
- B FACING

= ROLIGH_TURM_OD
0 g SPOT_DRILL

o LA

. 3
1 Choose the UG/Post Postprocess icon in the toolbar.@
1 Choose MILLTURN_3_AXIS in the Available Machines list.

1 Specify the directory and file name. The system will save the
file as *** _mill_turn_assy.prt in the current directory by
default.

] Choose OK to create the file.

Step 2 View the output.

1 Scroll through the Information window to where the milling
operations begin.

At this point, a milling tool is used and the spindle functions as
a rotating table top to accommodate the milling operations.

©EDS Turning Manufacturing Process —
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ﬂlnfurmal:iun

File Edit

=10l x|

Wz2050 94 GO0 ZZ.
Wz2020 X3.0354
W2100 91 G235 Z0.
12110 TE7 MOo

93215

]

WNz21z20 TOS
Na1l30 594 0 G50 X5.1615 ¥YO.0 C-51.11 30 MO3

W2140 343 Z.1 HZ7T
W2150 Z-.4
W21l60 31 Z2-.5 F10

W2180 &1 X3.507:2
W2200 G0 2.1

W2220 Z-.4

W2230 31 Z2-.5 F10
W2240 X4.96035 CO.
W2250 X3.5072

WZ2270 391 G235 Z0.
(2280 ToOs MOo
Wz220 TOZ

NﬁSSD C—20,
4

. MOS

c-290,

Wz2210 ¥5.16153 C-1.11 30 MO3

]

Wz2260 &3 Z3.3037 I0.0 J-.25

]

T

W2170 &3 Z4.9608 I-5.4115 J-4.9605

Wz2120 &3 Z3.3087 I-3.7572 J-3.5072

W2300 G0 &390 ¥4.25 YO.0 CO.0 30 MO3
W2310 43 Z-.5 HOS
W23z20 351 Z-Z.5751 B-.4 F10.

] Dismiss the Information window.

1 Save the part file.

This completes the activity and the lesson.
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SUMMARY

A mill-turn program allows you to perform
both milling and turning operations in a single
program.

In this lesson you:

e defined the MCS for milling operations
e saved the turning IPW as a separate part file
e added the turning IPW to the assembly

e defined the milling blank geometry using the
turning IPW

e added milling and drilling operations to the
program

e postprocessed the 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.

b

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.

©UG Solutions Turning Manufacturing Process 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.

Turning Manufacturing Process
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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

©UG Solutions Turning Manufacturing Process GL-3
All Rights Reserved Student Manual -

v
- GL

77



v
- GL

77

Glossary

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.

Turning Manufacturing Process
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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 v
to as the “absolute coordinate system.” Any other coordinate system may be + GL
thought of as a rotation and/or translation of the absolute coordinate system. v
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.

©UG Solutions Turning Manufacturing Process 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.

Turning Manufacturing Process
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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.

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 Vé{/
parts which cannot be found in the process of opening an assembly. Y
/

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.

©UG Solutions Turning Manufacturing Process 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.

Turning Manufacturing Process
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CAM Specific Terminology

The following terms are presented along with a brief definition so that they
will be somewhat familiar the Turning terms as used in Unigraphics
environment.

CAM Files
Template File — any part file that contains CAM information
such as: Tools, Methods and Operations that can be copied
into another part file.

Operation/Tool Path

Blank — is the uncut material.

In Process Workpiece — is the geometry that represents the
shape of the Workpiece at each stage of the cutting during
the N/C process.

Level Angle — defines the direction of cut relative to the

WCS.

Cut Type or Cut Method — predefined machining methods ,
such as level zigzag, contour rough zig or plunge. /é{/
Stepover — the distance the tool travels between passes. 77

Material Side — is the side of the part surface that is not to
be cut.

Radial Move — is motion defined perpendicular to the
centerline.

Radial Clearance — is a line or level defined parallel to the
centerline.

Axial Move — is motion defined parallel to the centerline
axis.

Axial Clearance —is a line or level defined perpendicular to
the centerline.

Auto Detection — is functionality that identifies regions to be
cut based on part geometry, In-process Workpiece, cut
parameters, and tool shape.

Containment — are radial and axial positions that limit the
area to be cut.

©UG Solutions Turning Manufacturing Process GL-9
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Teach Mode — is a cut type that enables you to define the
motions of the Operation step by step. This is comparable to
manual programming.

Cleanup — creates an additional pass to clear excess material
left after the rough cuts.

Geometry
Reversal— Any geometry that turns away from the cut
motion. The tool will create a ramping motion into the
material to cut the reversal.
Undercut— The tool motion will determine whether the
geometry is a reversal (which may be cut) or an undercut
(which is not cut).
Reversal <«———— Tool Motion
E— Undercut
S Centerline
+ GL
v
Tool Motion
Undercut
| «—— Reversal
Centerline
Reversal

~—1 Tool Motion

E‘_ Reversal

Centerline

-
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Index

Index

A

ABS, GL-1

Absolute Coordinate System, GL—1
Active View, GL-1

Angle, GL-1

Arc, GL-1

ASCIIL, GL-1

Aspect Ratio, GL—1

Assemblies, GL—1

Associativity, GL—1

Attribute, GL—1

Body, GL-1
Bottom—Up Modeling, GL—1
Boundary, GL-2

C

Category, Layer, GL—-2
Chaining, GL-2
Circle, GL-2

common options
avoidance geometry, 7—4
clearance, 7—5
engage and retract moves, 7—15
engage and retract strategies, 7—17
feed rates, 7—24
from point, 7—4
gohome point, 7—5
return point, 7—5
start point, 7—5
stock, 7—3

Component, GL-2
Part, GL-2

Cone
Direction, GL-2
Origin, GL-2

Constraints, GL—2

Construction Points, GL—2

Control Point, GL—2
Convert, Curves to B-Curves, GL—-2

Coordinate Systems, GL—3
Sketch, GL-7
Counterclockwise, GL—-3
From Point, From Point, Avoidance Geometry, 7—8
Smart Point, Start Point, Avoidance Geometry,
7-11
Creating Geometry, 3—2
Blank geometry, 3—8
boundaries, 3—9
containment, 3—22
defining blank and part boundary, 3—9
lathe method, 3—24
material side, 3—11
MCS SPINDLE, 3-2
Lathe Work Plane, 3—2
selecting part geometry, 3—10
WORKPIECE, 3-5
defining part material, 3—6
defining the PART, 3—6

Creating tools, 2—2
creating new tools, 2—7
retrieving from a library, 2—2
tool tracking point, 2—9
types of, 2—2

Current Layout, GL-3
Cursor, GL-6
Curve, GL-3

D
Defaults, GL-3 7///,

Defining Points, GL—3 ; IN :
Degree-of-freedom Arrows, GL—3 /4
Design in Context, GL—3

Dimension Constraints, GL—3

Direction, Cone, GL-2

Directory, GL-3

Best Practice, 5—10, 10-5, 10-9
MCS, 15-31
Cut Region, 7—-10, 15—12

Displayed Part, GL—3

E

Edit in Place, GL-3
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Emphasize Work Part, GL-3 cut patterns, 12—3
. by level
Endpoint, GL.—3 contour zig, 12—3
Expressions, GL—3 contour zig—zag, 12—4
Names, GL-5 linear zig, 12—3

linear zig—zag, 12—4
ramping zig, 12—3

F ramping zig—zag, 12—4
plunge alternate, 12—3
Face, GL—3 plunge gastling, 12-3
plunge zig, 12—3
facing operations, 5—2 plunge zig—zag, 12—3
autodetction control, 5—-5 first plunge, 12—5
automatic cut region detection, 5—3 options, 12—2
containment, 5—4 step angle+, 12—12
cut regions, 5—3 stepover, 12—4

in—process workpiece, 5—3
minimum area, 5—5

Features, GL—4

Guide Curve, GL—-4

File, GL-4 H
Filtering, GL—4 Half Angle, GL—2
finish operations — Od and ID
corner control, 11—-17
type options I

break corners, 11—17
clear corners, 11—17
roll around corners, 11—17
round corners, 11—-17
shallow corners, 11—18 Inflection, GL—4
fillets, 11—-23
add into diameters, 11-23

in process workpiece, 15-2
verification of, 15-7
workpiece save as option, 15—16

add into faces, 11-23 K
omit, 11-23
split, 11—-23 Knot Points, GL—4

finish cut patterns, 11-3
finish turn options, 11-3

' spring pass, 11—-5 L
7//// Font Lathe C Secti
s IN - athe Cross Section
/ ’ Box, GL—4 complex, 1-2
S Character, GL—4 creating, 1-3
Line, GL—-4 simple, 1—2
Free Form Feature, GL—4 Layer, GL—5
Best Practices, Best Practices, 7—8 Layout, GL—5
Listing Window, GL-5
G Loaded Part, GL-5
Generator Curve, GL—4 M
Geometric Constraint, GL—4
Grid. GL—4 Best Practice, MCS, 3—13
Grooving Menu, GL-5
chip control, 12—-5 Mill—-Turn, overview of creating, 17—2
IN=-2 Turning Manufacturing Process ©EDS
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Model, GL-6
Model Space, GL-5

multiple spindles, lathe cross sections, 16—2

O

Object, GL-5
Offset Surface, GL-5
On-Center Drilling operations
break through, 8—6
chip removal, 8—7
drill geometry, 8—4
drilling operation templates, 8—2
dwell, 8—8
entrance diameter, 8—8
minimum clearance, 8—7
start point, 8—4
total depth, 8—5

Origin, Cone, GL-2

P

Parametric Design, GL—5
Part, GL-5, GL-6

Partially Loaded Part, GL—6
Point Set, GL—6

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

Roughing Operations — ID work, 10—2
level angle/step angle, 10—2
reversal mode, 10—12

Roughing operations — od work, 9—2
cleanup, 9-6
contour types, 9—7
cut constraints, 9—8
cut control, 9—8
cut patterns, 9—-3
cutter clearance angles, 9—8
cutting, 9—8

All Rights Reserved

local returns, 9—18

minimum clearance, 9—8
override autodetection, 9—18
profiling, 9—17

ramping, 9-25

roughing options, 9—-2
stepover, 9—4

tolerance, 9—8

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
String, GL—7
Sub-assembly, GL—7
Surface, GL-7
System, GL—-7

T

teach mode, 13-2
sub—operation types, 13—3
check geometry, 13—9
drive geometry, 13—8
engage and retract setting, 13—6
follow curve motion, 13—7
linear feed, 13—-5
linear rapid, 13—4

Temporary Part, GL—7
Tfr-1SO, GL-4
Tfr-Tri, GL-7

threading operations
chase passes, 14—7
crest line, 142
development of, 14-2
finish passes, 14—7
offset/end line, 14—4
pitch, 14-3
pitch,lead, threads per inch, 14—3
root, 14—2
thread geometry, 14—4
total depth, 14-5

Top—Down Modeling, GL—7
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Trim, GL-7 Trimetric, GL-7

Turning operation types, 4—2 Work, GL—8

drilling sub—types, 4—5
finishing sub—types, 4—4

machine control sub—types, 4—7 W
roughing sub—types, 4—3

teach mode sub—types, 4—6 WCS, GL-8
threading sub—types, 4—6 Work Layer, GL—8

Work Part, GL-8

U

Unigraphics, GL—7 X
Units, GL-7
Upgrade, Component, GL—7

vV Y

XC-Axis, GL—8

. YC-Axis, GL-8
verification, in—process workpiece using 2D/3D, IS
6-2
Version, GL—8 Z
View, GL—-8
Isometric, GL—4 ZC-Axis, GL-8
77
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Reference Chart Tear Outs

These tear out reference charts are provided for your convenience.

Turning Manufacturing Process

©EDS Student Manual

All Rights Reserved



(This Page Intentionally Left Blank)

Turning Manufacturing Process ©EDS Unieraphics NX
Student Manual All Rights Reserved 8rap



NX Turning Manufacturing Process Course Agenda

Day 1 Morning
Overview — Workbook (Section 1)
Lesson 1 L athe Cross—Section — Workbook (Section 2)
Lesson 2 Retrieving and Creating Tools
Afternoon
Lesson 3 The Create Geometry Dialog — Workbook (Section 3)
Lesson 4 Turning Operation Types
Day 2 Morning
Lesson 5 Facing Operation
Lesson 6 Verification — Workbook (Section 4)
Lesson 7 Common Options
Afternoon
Lesson 8 On Center Drilling Operations — Workbook (Section 5)
Lesson 9 Roughing Operations— OD Work —Workbook (Section 6)
Day 3 Morning
Lesson 10 Roughing Operations—- D Work — Workbook (Section 7)
Lesson 11 Finishing Operations— OD and 1D Work — Wbrkbook (Section 8)
Lesson 12 Grooving — Workbook (Section 9)
Lesson 13 Teach Mode — Workbook (Section 10)
Afternoon
Lesson 14 Threading Operations — Workbook (Section 11)
Lesson 15 In—Process Workpiece
Lesson 16 Using Multiple Spindles
Lesson 17 Mill-Turn
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STUDENT PROFILE

In order to stay in tune with our customers we are requesting that you take a little time to answer
these questions. This information will be kept confidential, and will not be shared with anyone out-
side of Education Services. PLM Solutions Education Services thanks you for your participation and
hopes your training experience will be an outstanding one. Please print the following:

Your Name Date

Course Number CourseTitle

Employer

When isyour planned departuretime? U.S. citizen?_Qves| ano|

1. Please select the job that best describes your present one.

1 Designer MFG (1 Designer Product (1 Designer Tooling O Quality Engineer

1 Engineer MFG 1 Engineer Product (1 Engineer Tooling [0 Process Planner

1 NCDies 1 NC Other 1 NC Tooling O Supplier Quality

] Drafter MFG 1 Drafter Product (O Drafter Tooling 1 Workflow Admin.

(1 Manager Design (O Manager Engineering | [ Manager Shop 1 Collaboration Admin.

Floor

O Sys. Admin Local Net- O Sys. Admin Enter- 1 Systems Manager 1 Configuration Ana-

work prise lyst

2. Your job responsibilities are:

Reason for training

What other CAD/CAM/CAE /PDM software have you used?

o > w

What types of parts/data do you model/analyze or store?

6. Haveyou ever had any other instructor—ead/ on-ine or self—paced classes for the following:

Subject From Whom When Course Name
1 Unigraphics

O |-deas

1 Imageware

[ Teamcenter Manufacturing

(1 Teamcenter Engineering (I-Man)

(1 Team Center Enterprise (Metaphase)

1 Dimensional Management / Visualization

Turning Manufacturing Process
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Please list your CAD/CAM/CAE/PDM experience and indicate the level of under standing by using the
terms novice, inter mediate or advanced.
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Class Layers and Categories

The following layer and category standards will be followed in this class.

Model Geometry
Object Type Layer Assignment Category Name
Solid Geometry 1-20 SOLIDS
Inter-part Modeling 15-20 LINKED_ OBJECTS
Sketch Geometry 21-40 SKETCHES
Curve Geometry 41-60 CURVES
Reference Geometry 61-80 DATUMS
Sheet Bodies 81-100 SHEETS
Drafting Objects
Object Type Layer Assignment Category Name
Drawing Borders 101-110 FORMATS
Engineering Disciplines
Object Type Layer Assignment Category Name
Mechanism Tools 121-130 MECH
Finite Element Meshes |131—-150 CAE
and Engr. Tools
Manufacturing 151-180 MFG
Quality Tools 181-190 QA

©EDS
All Rights Reserved
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Hot Key Chart

Hot Key Function Hot Key Function
Ctrl-A Assembly Navigator Ctrl-N File, New
Ctrl-B Edit, Blank Ctrl-O File, Open
Ctrl-C Copy Ctrl-P File, Plot
Ctrl-D Delete Ctrl-Q
Ctrl-E Tools, Expression Ctrl-R View, Operation, Ro-

tate (full menu)

Ctrl-F Fit View Ctrl-S File, Save
Ctrl-G Grip Execute Ctrl-T Edit, Transform
Ctrl-H Ctrl-U Execute User Function
Ctrl-I Information, Object Ctrl-vV Paste
Ctrl-J Edit, Object Display Ctrl-W Application, Gateway
Ctrl-K Ctrl-X Cut
Ctrl-L Format, Layer Settings |Ctrl-Y
Ctrl-M Application, Modeling |Ctrl-Z Edit, Undo

Ctrl-Shift-A

File, Save As

Ctrl-Shift-N

Format, Layout, New

Ctrl-Shift-B

Edit, Blank, Reverse
Blank All

Ctrl-Shift-O

Format, Layout, Open

Ctrl-Shift-C

View, Curvature Graph

Ctrl-Shift-P

Tools, Macro, Playback

Ctrl-Shift-D

Ctrl-Shift-Q

Quick Shaded Image

Ctrl-Shift-E

Ctrl-Shift-R

Tools, Macro, Record

Ctrl-Shift-F

Format, Layout, Fit All
Views

Ctrl-Shift-S

Ctrl-Shift-G

Debug Grip

Ctrl-Shift-T

Preferences, Selection

Ctrl-Shift-H

High Quality Image

Ctrl-Shift-U

Edit, Blank, Unblank
All Of Part

Ctrl-Shift-I

Ctrl-Shift-V

Format, Visible In View

Ctrl-Shift-J

Preferences, Object

Ctrl-Shift-W

Ctrl-Shift-K

Edit, Blank, Unblank
Selected

Ctrl-Shift-X

Ctrl-Shift-L

Ctrl-Shift-Y

Ctrl-Shift-M

Model Navigator

Ctrl-Shift-Z

View, Operation, Zoom
(full menu)

©EDS
All Rights Reserved
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Hot Key Function Hot Key Function
Alt-Tab Toggles Application Ctrl-Alt-W | Application Assemblies
Alt-F4 Closes Active Window | Ctrl-Alt-

F1 Help on Context Ctrl-Alt-M | Application Manufac-
turing
F3 View Current Dialog Ctrl-Alt-O | Operation Navigator
F4 Information Window Ctrl-Alt-X | Tools, Lathe Cross—
Section
F5 Refresh Ctrl-Alt-C Tools, CLSF
F6 Quick Zoom Ctrl-Alt-B Tools, Boundary
F7 Quick Rotate Ctrl-Alt-N Tools, Unisim
Turning Manufacturing Process ©EDS Unigraphics NX
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DS
Leveal 1 Evaluation

Course Code Course Date Instructor
1. STRONGLY 2. DISAGREE 3. SOMEWHAT 4. AGREE 5. STRONGLY
DISAGREE AGREE AGREE

Content:

1. The course objectives were clear [r_l2 3 4 15 |
3. Thegoals and objectives for this course were met (x| [3 14 15 |
4. The course flowed in alogical and meaningful manner (1| [3 14 15 |
5. The course was the appropriate length for the info taught [ [ [3 14 15 |

. |
Materials:

1. Thetraining materials supported the cour se objectives (r_ 12 13 14 15 |
2. Thetraining materials were logically sequenced (r 2 3 14 15 |
3. Enough information was provided to complete workshops (r 2 3 14 15 |
4. The course materials provided clear and descriptive directions____ (1| [3 14 15 |
5. The exercises and workshops supported the learning experience__ [ [ [3 14 15 |
6. The materials were easy to read and under stand [ [ [3 14 15 |

Instructor:

1. Theinstructor was knowledgeable about the subject

2. He/She answered my questions appropriately (r 2 3 14 15 |
3. He/Shewas well prepared to deliver the course (r 2 3 14 15 |
4. He/She was organized and well spoken (r 2 3 14 15 |
5. Theinstructor encouraged questionsin class (1| [3 14 15 |
6. Theinstructor made good use of the training time (1| [3 14 15 |
7. Theinstructor completed the course (1| [3 14 15 |
8. Theinstructor used examples relevant to the course (r 2 3 14 15 |
9. Theinstructor provided enough time to complete the exercises (r 2 3 14 15 |
10. Theinstructor used review tests and gave feedback (r 2 3 14 15 |

. |
Student Self-Evaluation:

1. | met the prerequisites for the class (I had the skills| needed)_ (r 2 3 14 15 |
2. | will be ableto usethe skills| have learned on my job (r 2 3 14 15 |
3. My expectations for this course were met (r 2 3 14 15 |
4. | am confident that with practice | will become proficient (r 2 3 14 15 |
Facilities:

1. Thecomputer equipment was reliable (r 2 3 14 15 |
2. The software performed properly (r 2 3 14 15 |
3. Theoverhead projection unit was clear and working properly_____ (r 2 3 14 15 |
4. Theregistration and confirmation process was efficient [ [2 3 14 15 |
5. Thetraining facilities were comfortable and clean and provided a

good learning environment (r 2 3 14 15 |

Qver)
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Hotels: (Optional)

1. Wasthishotel recommended during your registration process? a a
YES NO

If not how was it chosen

2. Wasthe hotel clean? D D
YES NO

3. Did it have a full-serverestaurant? D D
YES NO

4. Overall impression of the Hotel (r 12 3 14 15 |

5. What was the name of the hotel?

ease check this box if you would like your comments below featured in our training publications.
0O Pl heck thisbox if y Id likey below f ed i ining publicati
(Your nameisrequired at the bottom of this form)

O Please check this box if you would like to receive more information on our other courses and services.
(Your nameisrequired at the bottom of this form)

We would appreciate it if you would take a minute to add some personal comments on this form. These comments help usto
better under stand the ever—changing student needs.

Thank you for choosing EDS PLM Education Services, and we hope we can be of help to you in the future.

Comments:
Name Optional: L ocation
Softwar e Version
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