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Overview

Welcome

Welcome to the exploration of
SmartCAM Advanced Wire
EDM. Before you begin this
exploration, take afew minutesto
read through this introduction.

SmartCAM Advanced Wire EDM
provides extremely accurate
wirepath for both 2- and 4-axis
wire EDM machines. It offers the
flexibility and functionality that
you need today plus along-term
growth path for your future needs.
Like all SmartCAM applications,
Advanced Wire EDM does more
than reduce your programming
time, it helps you improve your
machining processes and move
your products to market faster.

Using Your Exploring Manual

Thismanual is designed to be
used, not simply read. It is yours
to keep. It is organized into units
that cover different parts of the
system. Theindividual lessonsin
each unit contain the following
material:

m  Lesson Objectives
m  Feature Overviews
m  Pointsto Remember
s Challenge Projects
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Exploring Prerequisites

While SmartCAM is easy to understand and operate, you will benefit from having
some experience with computers and machine tools. You will find it helpful to be
familiar with Microsoft Windows and its corresponding commands.

You should also be familiar with these topics:

Hard disk organization
Computer Numerical Control (CNC) programming practices

Basic machine tool terminology

Following SmartCAM Advanced Wire EDM Exploring Program

SmartCAM Advanced Wire EDM exploring sessions are intended to give you a
broad introduction to the SmartCAM Advanced Wire EDM software features
while helping you build a solid foundation of skills.

Thiswill enableyou to easily learn more advanced skills as you use SmartCAM,
on your own, to accomplish specific work requirements.

Exploring Advanced Wire EDM Objectives

Become acquainted with SmartCAM.
Work with SmartCAM.

Use job operations.

Work with elements.

Generate and verify 4-axis tool path.
Generate code.

Apply advanced techniques.

Learning SmartCAM Technology

SmartCAM consists of several modules that work together to provide asingle
method for changing a design into machine code. These modulesare shown inthe
following figure and are described in the next section.
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Design System s m a rtCA M technology

~
CNC Process Mode!
SmartCAM Application

Machine Define

Communicate]

Y
NC Machine

SmartCAM CNC Process Modeling

The SmartCAM approach to CNC machining captures the mental model you
have when you create a part and display it on your computer screen as a graphic
model. This enables you to create, change, and interact with the model of the
manufacturing process. This model is called the CNC Process Model. The part
geometry and toolpath are incorporated as you build the model, and you can view
the tool path at any time. When the machining process is correct, you generate
code directly from the model.

Considerations such as feeds and speeds, tool availability, fixtures, and machine
idiosyncrasies are part of the model. When changes are required, you can easily
revise the model and generate code again.

When you add a new machine, you simply select the new machine and template
files and regenerate the code.

SmartCAM’s Components

Each SmartCAM application is composed of two pieces that work together: a
CNC Process Model and ajob operations setup.

Exploring SmartCAM Advanced Wire EDM  w-iii
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CNC Process Model

A SmartCAM CNC Process Model isadynamic, sequential tool path database.
Part geometry isimmediately converted into toolpath, sequenced in the way the
machine will cut the part. Any changes you make to the model immediately
update the database.

Because there is no separation of part geometry and tool path, you do not need to
wait until you finish creating the geometry to specify its sequence and properties.
You can make changes at any time and instantly view the resulting tool motion.

Asyou build a CNC Process Model, you incorporate the following:

m  Sequence (when the operation should occur)—the order that machining
operations and toolpath become part of the model.

= Properties (how the operation should occur)—machining parameters, such
as tool selection, depths, tool offset direction, and machine-control behavior,
are assigned to the toolpath.

»  Geometry (where the operation should occur)—elements defining the
toolpath, such as linear or circular cutting, rapid traverses, and lead-in
moves, are added to the model.

As you build and save a model, it is stored in a process model file. All process
model files have gpm4 extension.

Job Operations Setup

An important part of the CNC Process Model is the information about the tools
and operations you use to machine the part. This information, knownjab the
operations setup, is stored in the job operations file. All job operations files have
a j of extension. Each process model is linked focd -file.

The job operations setup links tools and operations togetipeoaess steps. As

you develop a process model, you assign steps to the toolpath elements. Each step
contains all the parameters for a specific tool and a specific operation. When you
generate NC code, SmartCAM accessesjthé file and uses the tool and

operation parameters. This information can be printed and used by the machine
operator to set up the machine.
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Applications

Your SmartCAM application provides the graphic environment for creating a
CNC Process Model and NC code. Use the various tools available in the
application to define the process for machining the part. Change the sequence,
properties, or geometry as needed, and view the results before you create code.
When the model is complete, select the Code option from the Process menu to
generate machine-ready NC code from the process model.

Edit Plus

Edit Plusisan ASCII text editor that you can use for avariety of editing tasks.
Edit Plus’s features include search and replace, repeat with axis increments, and
absolute-to-incremental conversion. These features speed up the editing process.

Communicate

For Windows users, Communicate provides various ways to communicate with
your CNC machine using RS-232 or parallel communication formats. You can
punch a tape, read a tape, or send code directly to or from a machine’s controller.

CAM Connection

CAM Connection translates files from CAD systems into information
SmartCAM can use to create geometry for a CNC Process Model.

Machine Define

Machine Define specifies and configures a machine file that sets the parameters
relating to your machine’s code requirements. Machimar{ ) files for several
popular CNC machines come with your SmartCAM system. If these do not fit
your needs, you can easily modify them to do the job.

SmartCAM Visual CTK

SmartCAM Visual CTK is a drag-and-drop WYSIWYG (what you see is what
you get) development environment that enables you to create dialog boxes and
control panels for your macros. This helps you to integrate your customized
productivity solutions into the SmartCAM interface.

Using the Documentation

Your SmartCAM documentation package also includes these documents:

= |nstallation Guide for All SmartCAM Products contains instructions on how
to install the SmartCAM software and customize your SmartCAM display.
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These documents can now be found online:

m  User Guide provides information about the tools you use to create a CNC
Process Model.

= SmartCAM Edit Plus User Guide describes how to use the SmartCAM text
editor.

= SmartCAM Communicate User Guide provides an overview of RS-232
communications and an explanation of how to use the Communicate utility.

= SmartCAM CAM Connections shows how to convert both CAD-prepared
drawing filesinto SmartCAM CNC Process Model files and SmartCAM
CNC Process Moddl filesinto CAD files.

= SmartCAM CAM Connection Reference Manual provides information about
how the CAM Connection application translates CAD input filesinto CAM
output files. It aso contains information about customizing the CAM
Connection environment and running the application non-graphically.

= SmartCAM Code Generation Guide provides in-depth information about
generating NC code from your CNC Process Modél, reference sections for
machine files and template files, and an explanation of how to use the
Machine Define utility.

= SmartCAM Customization Manual contains information on how to
customize SmartCAM windows, hot keys, icons, and macro commands.

Using Online SmartCAM Manuals

SmartCAM manuals are available for use online. You can search for a specific
term, see graphics that explain advanced applications, look for an explanation of
a specific error message, and more. Online documentation is quick and easy to
use, and it answers your questions as they come up while you are working at the
computer. The online reader provides an opportunity to search all or any of the
manuals at one time for words, phrases, even wild card expressions.

Using Online Help

You can find more information about atopic or an input field using these
methods:

= Use context-sensitive Help by performing these tasks:

a. PressShift +Fltodisplay a m cursor. Place the cursor anywhere, and
click the left mouse button. A Help topicis displayed with an overview.

b. Tolearn more about the topic you chose, select the underlined text for
thistopicin Help. A Help topic is displayed that has an overview and
buttons for Fields and How To. Each input field is described in Fields.
The How To provides operational information about how to perform a
process.
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Use Search to find information about specific input fields. You enable Search
when you press F1, select Search, and then enter the word to learn about.

Use Glossary to find aword and how it is used. You can also press F1 and
select thetitle Glossary. The Glossary contains conceptual information.

Documentation Conventions

Information in SmartCAM manualsis presented in a consistent way, using the
following conventions:

Inch and metric formats are both given where appropriate. The metric
measurement is enclosed in square brackets ([ ]) following the inch
measurement, for example, 4.700 [120].

Samplefiles are provided in both inch and metric formats. File names for
metric models are similar to the corresponding inch file names except that
they begin with the letter m. Metric files are stored in directories named with
an _m The metric parts are not exact conversions; they are similar parts with
appropriate metric tooling.

Points to Remember are at the end of every lesson. This provides an
opportunity for you to review the important parts of each lesson.

Self-Tests are at the end of Advanced Wire EDM units. These tests enable

you to check your understanding of the Points to Remember. Some self-tests
contain Challenge Projects, which enable you to apply your new skillsin a

challenging and practical project.

Commands are presented exactly as you should enter them. Be sure to
include all spaces.

If your keyboard has a Return key, press that key whenever instructed to
press Enter.

Combinations of keys appear with aplus (+) between the keys; for example,
Alt+4 or META+4 means you should hold down the ALT or META key and
press the 4 key at the same time.

On some keyboards, the META key islabeled EXTENDED CHAR.

Selections you should make to move through a procedure appear in bold
typeface.

A series of selections used in directions will appear as in the following
example:

Select Edit—Geo Edit—Blend.

This tells you to select Edit from the top menu bar, Geo Edit from the Edit
menu, and then Blend from the list of Geo Edit modeling tools.
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Becoming Acquainted
Overview with SmartCAM

It isimportant for you to become
acquainted with the SmartCAM
environment before you
performWire EDM operations.
This unit introduces you to the
basic SmartCAM workplace,
terms, files, and view

manipul ation techniques.

Lessons for This Unit

m  Learning the SmartCAM
Workplace
m  Working with Files

= Manipulating the View

Exploring SmartCAM Advanced Wire EDM 1-1






Learning the SmartCAM
Workplace

Objectives

This lesson shows you how to perform these tasks:
s Start SmartCAM.
= |dentify and define SmartCAM workplace areas.

= |dentify and define SmartCAM controls.

Overview

You can use the menu bar to access most of the tools in SmartCAM. You can
select itemsin the menu bar to open pull-down menus. When you select an item,
alist of itemsis displayed that enables you to open toolboxes, dialog boxes, and
submenus. When you choose a toolbox, itstitle is displayed on the workbench.
Depending upon your screen resolution, the last three to five toolboxes you used
are displayed on the workbench. A list of toolsis displayed in the toolbox, which
is below the workbench.

Starting SmartCAM
If SmartCAM isnot installed on your computer, see the Installation Guide for All
SmartCAM Products for directions on installing the software.
Perform these tasks to start SmartCAM:

1. Locatethe SmartCAM Advanced Wire EDM icon Ellj inthe SmartCAM
program group.

Exploring SmartCAM Advanced Wire EDM 1-3
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2. Usethe left mouse button to select the icon (double-click in Windows NT
3.5.1 or single-click in Windows NT 4 or Windows 95).

The SmartCAM application window is displayed on the screen.

Using Workplace Areas

Many of the terms used to describe the SmartCAM workplace are based on
common terms and procedures used in the CNC machining world.

Figure 1-1

Identify the different parts of the SmartCAM workplace.

product name  jobname  job units meny bar icon bar

“r SmartCAM Adv. wed Wire EDM - untitled - [Metric)

,m. work-

i ! bench
2l % m]F | 22| BB S]] N e =0 o] 8 |- B1L 8] 32| ME] 5 ccomery ﬁ
Geo Edit
!W Order Path
i Transform
Curves
I
! Botate ‘ IOOI bOX
! Mirror Image
I Scale
1 Project
I
I
graphic view
ELEMENTS
[ 0 0iigin |3
——————————————————————————————————————— E ey ist
| X view
!
I
i Group
! status
I
' control panel
Insert property bar /'/ p
I
M 4ninl! ® 3| Z [ 0.0000]
To Point: % v | ™ copies: [1
Destination Plane: [ NiC " Sort by Teols =1 Snap
[=] =2kl L[0.0000 %] P ' - 1[xy PLANE ,iCOﬂS
[Open the Wk Plane menu ] 0/0 I_* [8] 2 iG]

Menu Bar

|Ei|e Edit Create View Utility WWorkplane Process  Macro Helpl

The menu bar is displayed across the top of the SmartCAM workplace. Select
items from the menu bar to open pull-down menus, from which you can open
toolboxes, dialog boxes, or submenus. Take afew minutes to get acquainted with
the layout of each pull-down menu.

Some menu choices are dimmed (alight shade of gray) and cannot be selected for
one or more of these reasons:
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Geo Edit:
Transform::

Order Path::
Property Chg )

Name Elmts...
Explode... Ctrl+E
Define Sub M

Remove Sub...

Becoming Acquainted with SmartCAM

m  Thejob operationsfileis not active.
= Thefunction requires an active group.
m  The process model is empty (no geometry).

= Thefunction requires alayer or a step to be active.

Pull-Down Menus

Pull-down menus are accessed through the menu bar. Perform these tasks to
select from the Edit pull-down menu:

1. Useone of these methods to open the Edit pull-down menu:

= Usethe mouse to position the cursor over the Edit topic in the menu bar
and press the left mouse button.

m  Usethekeyboard by pressing the Alt key and the underlined letter (E) in
the name of the menu item.

2. Slide the cursor down the list of items, and select the one you want. For
example, select Geo Edit from the Edit pull-down menu. Notice that Geo
Edit is displayed on the workbench, the tools for editing geometry are
displayed in the toolbox, and the control panel for the highlighted tool is
displayed at the bottom of the screen.

You can access these elements from pull-down menus.

m  Toolboxes areindicated by a sguare made of four dots after the item name.
When thisitem is selected, alist of toolsis displayed below the workbench.
If you select Geo Edit, anew list of toolsis displayed on the side of the
screen.

m  Dialog boxesareindicated by an ellipsis(...) after the item name. When this
type of item is selected, adialog box is displayed. You can move the dialog
box anywhere on the screen by placing the cursor onitstitle bar, pressing and
holding the left mouse button, and moving the mouse. If you select a menu
option, such as Edit—Name EImts, adialog box is displayed at the bottom of
the screen.

m  Submenusareindicated by atriangle after the item name. When a submenu
item is selected, another menu is displayed. You can then select an item from
this second menu. For example, if you select Edit—Property Chg, asubmenu
isdisplayed on the side.
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Figure 1-2
Set the values
on the Choose
Icon Bar dialog
box.

Figure 1-3
Set the values
on the Open
dialog box.

Icon Bar
Ee [ el il ] e s R e R s A B e e A P EE A

& 3%
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Theicon bar provides shortcuts for accessing SmartCAM menus, macros,
toolboxes, modeling tools, and functions. You can position it at different locations
in the SmartCAM workplace, add icons to it, and size it to meet your needs. You
have three size choices: small, medium, and large (represented above,

respectively).

Selecting an Icon Bar

You can choose to display a different icon bar on the screen. Perform these tasks
to select an icon bar to display:

1. Select Utility—Icon Bar—Choose. The Choose Icon Bardialog box is
displayed.

Choose Icon Bar

| CASMANSHAREDVCONAY Sl i Ns7.1; | File Select..

| Cancel | | Accept |

2. Select the File Selectbutton to choose the icon bar to work with. The Open
dialog box is displayed.

Open HE
Laok in: |a|00n j gl l__

a_zimple ] empty 2] smartcam

afab fm Z] surface

anill ] full 2] toolbox

aturn geametry a tranzfrm

awedm prill Wi

dema =] ptum

File name: | m
Files of type: IAII BAR Files*.BAR) j Cancel |

3. Select an icon bar file.

4. Select the Open button. The Choose Icon Bardialog box becomes active.

5. Select the Acceptbutton.
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Adding an Icon to the Icon Bar
Perform these tasks to add an icon to the icon bar:

1. Select Utility—Icon Bar—Button Add . The Add Bar Button dialog box is

displayed.
Figure 1-4
Set the values Bar Name= Full Predefined Buttons
on the Aqd Bar Bar File=  full.BAR
Button dialog Defaults=  SMARTCAM.BAR
box.
I Aux Turn Params
BarHide
BarSave
| Macro... | | Delete | | Cancel | | Accept |
2. Select the icon to add from the Predefined Buttonslist.
3. Select the Accept button.
Note  Shift-clicking an existing or blank icon also enables you to add or
replace an icon.
Configuring an Icon Bar
Perform these tasks to set the position and size of the icon bar:
1. Select Utility—Icon Bar—Configure . The Configure Icon Bar dialog box
isdisplayed.
Figure 1-5
Set the values o
on the Configure Bar File [Blank]
Icon Bar dialog Defaults=  [Blank]
box.
Bar Name: | I Visible
Position: lcon Size:
! Float ) Small
T Top ) Medium
| Bottom I Large
I Left
I Right

2. Turn on a Position option switch to specify where on the screen to display
theicon bar.

Exploring SmartCAM Advanced Wire EDM 1-7



Becoming Acquainted with SmartCAM

3. Turn on an | con Size option switch to specify the size of theicons. The
smaller theicon size, the more graphic view space is available.

4. Turn on the Visible on/off switch to make the icon visible.

5. Select the Accept button.

Viewing Large Icon Bars

The. bar filessupplied with SmartCAM may contain more icons than you can
display at certain combinations of screen resolution, bar position, and icon size.
Perform these tasks to view the entire icon bar:

1. Select Utility—Icon Bar—Configure . The Configure Icon Bar dialog box
isdisplayed.

2. Set the Position option switch to Float.
3. Select the Accept button.

Note If you have not used the floating icon bar before, it will appear with
only six iconsvisible.

4. Move your cursor over the edge of the icon bar.

5. When your cursor changes to adouble arrow shape, click with your left
mouse button and drag the icon bar box out until all the icons are displayed.

Editing an Icon Bar

You can change any of theiconsthat are displayed on theicon bar. Oneway isto
openyour . bar filein atext editor and edit it in that way. However, you can
perform these tasks to edit your icon bar from within SmartCAM:

1. Shift-click anicon. The Edit Icon Bar dialog box appears.

Note  This procedure replaces the selected icon with the newly selected
icon. The original icon will not be shifted over, it will be replaced.

2. Select the name of the icon you want to display in its place.

3. Select the Accept button.

Snap Icons
N T s 1

Snap icons enable you to use selection modes and point settings to enter
coordinate valuesin input fields and snap to existing geometry.

Snap Selection Modes

Snap uses these selection modes:
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= Snap moderequiresthat you activate the Snap Modeicon < 1. When Snap
mode is on, the pointer is displayed as a short cross hairs. Use the Snap Point
Settings icons, which are on the readout line, to set the active point settings
and then snap to an element.

Note If no snap points are found within the element picking distance,
Snap returns the coordinates of the last point that you selected.

m  Free Coordinate mode requires that you activate the Free Coordinates
Mode icon EI When Free Coordinate mode is on, the pointer is displayed
asalarge cross hairs. Asyou move the cross hairs across the graphic view,
the coordinates are displayed on the readout line. The Linear Increment
setting in the Increment dialog box determines the interval at which
coordinates are updated.

= Automatic moderequiresthat you activate the Snap Modeicon and the Free
Coordinates Mode icon. The system switches between the modes depending
on the distance of the pointer from the nearest available point. When the
pointer iswithin the pick limit from an existing point, the Snap modeisin
effect. You are able to snap only to those element types that are indicated by
the Snap Point Settings icons.

Snap Point Settings

Snap uses these point settings, any or all of which can be active at one time:

_f Endpoint uses the snap points at the start and end points of al elementsin
the process model.

Midpoint uses the snap points at the midpoint of al elementsin the
process model, except for polylines and splines.

the process model.

-
()| Center Point usesthe snap points at the center point of all arc elementsin
x

I nter section uses the snap points at each intersection of linesor arcsin the
process model. | ntersection does not recognize the intersection of
polylines and splines.

4| Control Point usesthe snap points at each control point on a spline or
polyline element in the process model.

Readout Line
'Add elements to active group 040 |

The readout lineis always visible below the graphic view. The information
displayed to the left depends on the task in progress. As you move the cursor over
any menu, icon, toolbox, or tool, the readout line displays a short statement
identifying its use. The readout line displays information about the selected
element when you use Snap mode.
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Theinformation displayed to the right is the group status. The number to the left
of the slash reflects the quantity of entitiesin the active group. The number to the
right of the slash reflects the total number of entities in the model.

Insert Property Bar
=7 -m | [=] & -o+~] L[0.000[7] Pl0.000[~] clo.100 7] &>y |

The Insert property bar is positioned either below or above the graphics view. It
displays information about the insert position, assignment, association, and
properties.

Its appearance changes somewhat between inserting with a step or on alayer
because not all fields apply to both conditions.

=7 29 | [=] b2 | L o.000[7] Plo.000]7] DA

Chapter 2 presents detail ed information about the Insert property bar.

Insert Positions
Theseicons control where the new geometry resides:
Database L ocation

w
The Befor e icon inserts geometry into the database before the current
position.

w
The After icon inserts geometry into the database after the current
position.

Association

The Element icon specifies that the insert positionisrelative to an
element.

| The Profile icon specifiesthat the insert position is relative to a profile.

----- The Layer icon specifies that the insert position isrelative to alayer.

Ef » The Step icon specifies that the insert position is relative to a step.

The Tooal icon specifiesthat the insert position is relative to atool.

Element Property

The Match Element icon updates the properties of an inserted element
to match those of an element that you select.

=

The Don't Match Element icon does not match the properties of an
inserted element to another element.
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Insert Assignments

Theseicons control what the new geometry will be assigned to:

The On Layer icon assigns the new geometry to alayer.

M With Step Aﬁgnment
On Layer
Edit Step... [ Yam L
Add Step... ———
Add Layer... h?i'

Pl0.000 |7

The With Step icon assigns the new geometry to the chosen step, but it
does not match the properties of an inserted element to another element.

Edit/Add

These menu items enable you to manipulate step and layer information from the
Insert property bar:

The Edit Step... item opens the Edit Process Step dialog box, which enables you
to view or change step properties.

The Add Step... item opens the Add Process Step dialog box, which enables you
to create new process steps.

The Add Layer... item opens the Add Layer dialog box, which enables you to
create a new layer with full control over layer properties.

Insert Properties

Offset

Offset isrelative to the direction of the geometry. These icons control the
properties of the new geometry, and they are available only when you insert with
astep:

The Offset L eft icon setsthetool to the left of the geometry.
The Offset Right icon sets the tool to the right of the geometry.
The No Offset icon centers the tool on the geometry.

Level

The L selector switch accepts avalue for the level of the geometry on a specific
workplane. You can enter avalue in theinput field, snap to alevel in the graphic
view, use the default level, or select one of the five different most recently used

levels.

Profile Top

The P selector switch accepts a value for the top of the material. You can turn it
on or off. If you turn it on, you can select one of the five different most recently
used profile top settings, or enter avaluein the input field.
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clo.100][~]

| xv

Geometry

| Geo Edit

Order Path

Trim{Extend
Group Trim
Profile Trim
Blend

| Chamfer
Split
Lead InfOut
Modify
Delete

ELEMENTS

8 Line
9 Text

- 11 Line

Clear

The C selector switch accepts a value for the height the tool retracts between
profiles. If you turn it on, you can select one of the five different most recently
used profile top settings, or enter avalue in the input field. Thisisavailable only
if you are inserting with a step.

Work Plane

Thisinput field accepts a value for the workplane to which the insert will
correspond. The list view displays defined workplanes when you select thisinput
field. Thisfield accepts both keyboard input or an input made by selecting from
the defined workplanes displayed in the list view.

Workbench

The workbench provides quick access to frequently used sets of procedures,
called toolboxes. Depending upon your screen resolution, the three to five most
recently used toolbox titles are resident on the workbench. To add a new toolbox
title to the workbench, select it from amenu. You can select any of the five last
used toolboxes by pressing the Alt key and numbers 1, 2, 3, 4, or 5.

Toolbox

The toolbox that is displayed corresponds to the active workbench selection
(toolbox title). The toolbox contains sets of modeling tools that you can use to
create and change the model that you are building. When you select atool from
the toolbox, thelist view and the control panel that correspond to it are displayed.

List View

Thelist view displays information for the tool that you select from the open
toolbox. For example, Element Seq isthe selected tool, so element informationis
displayed sequentially in the list view.

Graphic View

The graphic view provides avisual representation of the process model.
Additions or changes you make to the graphic view are reflected immediately.
The displayed model may be viewed from any angle, and rotated, moved,
enlarged, or panned. You can aso view the toolpath and make changes quickly
and easily.
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Control Panel

From 0 | From Point: X |2.0000 | ¥ [3.0000 | Z|0.0000 Undo
] *To Point: % | 4.0000 | Y [6.0000 |* |2 " copies: [1
Destination Plane: | NfC J=Sort by Tools

Control panels are displayed at the bottom of the screen. Each tool has its own
control panel. In the upper left corner of each control panel is a copy of the tool's
icon image.

An asterisk (*) in the control panel indicates that after you set that switch or field,
SmartCAM has enough information to complete the action.

Dialog Box
jopen |
[ CASMIMILLYMDAT A TTETTER File Select.. |
File Type [Process Model [pm4] X

Dialog boxes open temporarily to enable you to select or control specific events.
A dialog box can be displayed anywhere on the screen. It is closed when its action
is complete or is cancelled. If a dialog box is open, you must complete it or cancel
it to do anything else with the model. For example, this dialog box is opened
when you select Open from the File menu. It remains open until you press the
Accept button or the Cancel button.

Using Controls

GSMILL1

Controls interact with SmartCAM control panels and dialog boxes.

Action Buttons

Action buttons initiate a specific action or function.

Select a button by placing the cursor over it and pressing the left mouse button or
by pressing the Tab key until the button is highlighted and then pressing the Enter
key.

Input Fields

Use input fields to enter information, such as names and numbers. Select the field
by placing the cursor over it and pressing the left mouse button. Then enter the
desired name or number. You can switch between input fields by pressing the Tab
key.

Selecting the name of the input field highlights its contents. If the current
information in the input field is highlighted, it is deleted when you enter a new
value.
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Figure 1-6
Delete or edit
information in
input fields.

" Show Path
I_Disp Code

@ Linear
! CYW Circ
1 CCY Circ

Y ou can delete highlighted information.

GSMILL1

Y ou can edit information that follows a cur sor.

| GSMILL1|

Selecting in the input field places the cursor to theright of the last character inthe
input field. If only aflashing bar (cursor) isvisible, the current value can be
appended to or edited by using the arrow and Backspace keys.

Most of the input fields accept expressions in place of direct input. SmartCAM
solves the expression and uses the solution. For example, to specify aZ
coordinate location that is one inch from the end point of an existing element,
perform these tasks:

1. Select the Z input field label to make the input field active.

2. Select the end of the existing element (with Snap on) to enter the Z
coordinate of the existing element end point.

3. Enter +1 in theinput field after the element input coordinate.

When you accept the coordinates, SmartCAM solves the expression and uses the
resulting Z coordinate.

On/Off Switches

On/Off switchesturn afunction or aninput field on or off. The switch hasan X in
the box when it isturned on, and the box is empty when the switch is turned off.
Use the mouse to place the cursor over the switch, and pressthe left mouse button
to turn the switch on or off. In this example, Show Path ison and Disp Codeis
off. You can have both on/off switches on at the same time.

Option Switches

Option switches turn on one option from agroup. Place the cursor over the option
switch, and press the left mouse button to toggle the switch on or off. Unlike on/
off switches, only one option switch can be on at atime. In this example, With
Step ison and On Layer is off.

Selector Switches

Selector switches contain a short list of options or choices for afield. Selector
switches are displayed in many control panels and dialog boxes. Choosing the
selector switch causes the option list to be displayed.
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Use these methods to set selector switches:

= Movethe cursor over the name of the selector switch, and then press the
mouse button to cycle through the different options.

= Movethe cursor over the selector switch option, and then press the mouse
button to display thelist of options. Select the option you want. If there are
many options, use the scroll bar to display all the options.

m  Pressthe Tab key until the selector switch is highlighted, and then pressthe
Up or Down arrow key to set the correct option.

Using Hot Keys

Many SmartCAM tasks are assigned to hot keys that provide a quick way of
performing atask or setting a mode of operation. [Alt]+[L etter] selects apull-
down menu from the menu bar. [L etter] should bethefirst Ietter of the pull-down
menu you want to display. Press[Alt] and the appropriate letter key at the same
time.

For information about customizing hot key assignments, refer to the shortcut key
topic in the online Help.

Points to Remember@

|:| You cannot select dimmed menu items.

|:| There are several types of controls that you can use to interact with control
panels and dialog boxes: action buttons, input fields, on/off switches, option
switches, and selector switches.

|:| Theicon bar can be thoroughly customized to meet your needs. It can be
resized, moved, reorganized, and changed.

|:| An asterisk (*) in the control panel indicates that after you set that switch or
field, SmartCAM has enough information to complete the action.

|:| Each tool hasits own control panel.

|:| To enter information in an input field, you must first select it.
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Working with Files

Objectives

This lesson shows you how to perform these tasks:
= |dentify SmartCAM file types.

= Open afile.

s Saveafile

m  Createanew file.

Overview
Now that you are familiar with the SmartCAM workplace, you are ready to
experiment with SmartCAM files using the model files provided with SmartCAM
Advanced Wire EDM.

Learning SmartCAM File Types

SmartCAM creates and uses process model and job operations files.

Process Model

The process model file graphically represents the part, material block, clamps,
and fixtures. It also contains the sequence of machine operations.

Job Operations File

Thejob operations file contains all of the step information used in ajob: tool
information, feeds, and speeds.
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Opening a File

Eil Model File: AWFORM .PM4

When you first open your application, most of the options on the menu bar and
theicon bar are dimmed, and you cannot select them. Thisis because you have
not yet opened amodel file.

Thefiles referenced in this manual areinthe\ t r ai n directory of your
SmartCAM CD. If your CD driveislabeled drive d, the files with English unit
dataareind: \trai n\ wi r e_e, and metric datafilesarein
d:\train\wire_m

Note  The model file referencesin this book are to English unit files.
Although the metric unit filesare not directly referenced, the metric
file naming convention is such that a metric file name can easily be
derived from the name of the referenced English unit file. An"m"
has been added as the last character before the period in the metric
file name. For example, where the English unit file nameis
AWFORM PM4, the metric file name would be AWFORMM PMVA4.
If the English file name already uses the limit of 8 characters and
needs to be truncated to add the "m," the metric name has been
altered some to maintain its mnemonic significance.

If your CD driveislabeled differently, insert that letter in place of "d.” If you have
copied these filesto alocal or network drive, it is hecessary to know that path to
use the files referenced in this book.

Open afile by performing these tasks:

1. Accessthe Open dialog box by performing one of these tasks:
m  Select Open from the File menu.

m  Select the File—Openicon EJ_J .

2. Select the Process Model. pn¥) selector switch. The 2-D (. sh2) and
3-D (. sh3) options are used for converting files created in previous
versions of SmartCAM.

3. Select File Selectto display alist of available filesin the Open dialog box.
4. Select model file AWFORM PM4.
5. Select the Accept button.

1-18 Exploring SmartCAM Advanced Wire EDM



Becoming Acquainted with SmartCAM

Figure 1-7
Open
AWFORM.

Saving a File

To avoid losing your work, save your model frequently while you are working on
it. Avoid saving model files that are shipped with the software because they are
often used for multiple lessons. However, if you do save changesto one of these
files on your local drive, you can returnto the\ t r ai n directory of your
SmartCAM CD for a clean copy of thefile.

There are two ways to save files: File—Save and File—Save As.

Using File—Save

When you select Save from the File menu, the open process model file and job
operations setup file are saved immediately with the current filenames, which
overwrites the existing file.

Note Use File—Save As if you want to save the file with a different name.

Using File—Save As

When you select Save Asfrom the File menu, adialog box opens, enabling you to
save the process model file, the job operationsfile, or both with anew file name.
This enables you to create a new file without changing the file already on disk.
The new file and path you assigned in the Save As dialog box become the active
file and path for SmartCAM.
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Creating a New File

Use New to create anew CNC Process Model. When you select New, the existing
process model closes, and SmartCAM opens a new, untitled process model.
Perform these tasks to create and save a new file:

1. Select File—New.
2. Select File—Save As

Points to Remember@

|:| Process model files graphically represent the part.

|:| Job operation files contain step information.

|:| Use File—Save to overwrite the existing file.

|:| Use File—Save As to save a file with a new name.

|:| A clean copy of each training file is in thé r ai n directory of your CD.
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Objectives

Overview

Manipulating the View

This lesson shows you how to perform these tasks:

Window in.

Name views.

Get views.

Change the orientation of the view.

Change the display of the view.

Use the View menu to change the view of the model.
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Using the View Menu

Use the View menu to change the graphic view of your model.

Figure 1-8 View
rom e view IR 8
menu. Window...  Shift+F9
Zoom... Shift+F2
Pan... Shift+F3
Full Shift+F8

Last View Shift+F4
Get View... Shift+F5

MName View...
Dynamic Yiew... Fb
View Angle... Shift+FB
Base

Envelope...

Show Path... Shift+F¥

Using Window

Model Filee AWFORM.PM4

Use Window to magnify part of the graphic view to show more detail. Perform
these tasks to practice using Window:

1. Open the model file AWFORM PM4.
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Figure 1-9
Open
AWFORM.

2. Select View—Window. The Window dialog box is displayed.

Specify the first
and second
corners of a
window. <Second Corner of Window>
3. Usethe mouse to select the first corner of the window, and then drag the
mouse, stretching a box around the area to magnify.
Using Zoom

%l Model File: AWFORM.PM4

Use Zoom to magnify a specific area. Perform these tasks to use Zoom:

1. Select View—Zoom. The Zoom dialog box is displayed.
Figure 1-11

Specify a zoom

magnification IE—

factor in the .
Zoom dialog <View Center>

box.

2. Set the Zoom Maghnification Factor input field. The <View Center>
prompt is highlighted.
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3. Select apoint in the graphic view. The graphic view is zoomed around this
point.

Using Pan

@}*I Model Filee AWFORM.PM4

Use Pan to move the view along the distance between two points you specify.
Perform these tasks to use Pan:

1. Select View—Pan. The Pan dialog box is displayed.

Specify a point
to pan from and
apointto pan to.

<Pan To>

2. Select apoaint in the graphic view to pan from.

3. Select apoint in the graphic view to pan to. The graphic view pans from the
first point to the second point.

Using Full

Model File: AWFORM.PM4

Select View—Full. SmartCAM fits al of the non-hidden geometry into the
graphic view.

Using Last View

[ Model File: AWFORM.PM4

Select View—Last View. The previousview isdisplayed. You can usethisoption
to alternate between two convenient views.
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Using Get View

2

e e

Figure 1-13
Open
AWVIEWSI.

Model File: AWVIEWS1.PM4

Usethe Get View feature to view different orientationsthat you saved. By defaullt,
four different views are available (Top, Right, Front, Isometric). Y ou can use the
Get View dialog box or these hot keys to view your model from different orien-
taions:

F9—Change the graphic view to the full Top view of the part.
F10—Change the graphic view to the full Front view of the part.
F11—Change the graphic view to the full Right view of the part.
F12—Change the graphic view to the full Iso view of the part.

Perform these tasks to use the Get View dialog box:

1. Open the model file AW/I EWE1. PM4.

v
|
|
|
|

ATd

2. Select View—Get View. The Get View dialog box is displayed.

3. Select the view you want.
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Figure 1-14
Specify the view
that you want.

Using Name View

Figure 1-15
Set the Name
input field to
save the new
view.

Views:

Model File: AWVIEWS1.PM4

Use the Name View feature to save different orientations by assigning them
names. You can access these views later using Get View. Perform these tasks to

use Name View:

1. Create the view for your current display.

2. Select View—Name View. The Name View dialog box is displayed.

Views:
TOP +
RIGHT J
FRONT
IS0
4]
* froR

" Remove

Cancel

3. Set the Nameinput field to save the new view.
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Using Dynamic View

@

Model File: AWVIEWS1.PM4

Use the Dynamic View feature to change the orientation of the view in the active
window. You can rotate, spin, pan, or zoom using the mouse. Perform these tasks
to use Dynamic View:

1. Select View—Dynamic View. The Dynamic View dialog box is displayed.
Figure 1-16

Specify a way to

move the view in [ 2. Flat Spin 3. Pan 4. Zoom

the Dynamic

Viewdialog box. - warkplane [iv_PLANE
|Base| | Match gview | | Revert | | Cancel I | Accept |

2. Select Rotate, Flat Spin, Pan, or Zoom:

= Rotate movesthe view as athree-dimensional object around a center
point.

= Flat Spin movesthe view as atwo-dimensional object around its visual
center point.

m  Panshiftsthe view on the screen.
= Zoom magnifies or shrinks the view.

3. Select and hold the left mouse button while moving the mouse. The dynamic
view changes.

4. Select the Accept button when you are satisfied with the view.

Using Display Modes

g Model File: ELECTRODE.PM4

Use the Display Modes dialog box (Utility—Display Modes) to control how
geometry is displayed in the graphic view.

Perform these tasks to use Display Modes:
1. Open the model fileEL ECTRCODE. PM4.
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Figure 1-17
Open
ELECTRODE.

Figure 1-18
Set the values
on the Display
Modes dialog
box.

2. Select Utility—Display Modes. The Display Modesdialog box is

displayed.

Display Modes

Show:
7 Vertical Line Frequency:| 2
I \Wark Plane Indicator Relative Screen Size: | 0.1000
I Grid Grid Increment:| 1.0000
F \world XYZ Axes
" Rulers
Curve Segment Count:| 20
World Coordinates: Draw Tools |No Tools ﬂ
I Element_Display Element Marking |Arrow g
|_Input

= Auto Redraw Cancel I Accept I

3. Set the values on the dialog box. Although you typically accept most default
settings, the following list contains commonly changed settings:

Thicknessdisplays the distance between the Z level and the Prof Top

values when turned on.

Work Plane Indicator displaysthe work plane indicator when turned

on.

World XYZ Axes displays the World Coordinate System when turned

on.

Element Marking displays elements in the active group with one of

these options: Arrow , Dotted, or Both.
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Points to RememberG

|:| Use the View menu to access options for manipulating the view.
|:| Window and Zoom magnify specific areas of the view.

|:| Pan and Dynamic View manipulate the orientation of the view.
|:| Save aview with Name View.

|:| Use the Display Modes feature to control how the geometry is displayed in
the graphic view.

|:| You can show thickness, work plane, grid, world area, and rulers.
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Self-Test

Directions

Test your understanding of the concepts and procedures in this section by
answering the following questions. The answers for each self-test arein Appendix
A of this manual.

1. It ispossibleto select dimmed menu items.

a) true
b) fase

2. What does an asterisk (*) in the control panel indicate?

a) SmartCAM enters a system default for that switch or field.

b) SmartCAM requires one more digit for that switch or field.

¢) SmartCAM completes the action after you set that switch or field.

d) SmartCAM completesthe action after you enter one more value and set
that switch or field.

3. Which of these wor kplace items does each control panel correspond to?

a) workbench
b) toolbox

c) tool

d) dialog box

4. What do process model files graphically represent?

a) part

b) feed

¢) machine code
d bandc
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5. What do job operation files contain?

a) layer information
b) step information
¢) bothaandb

d) neither anorb

6. Which View features magnify specific areas of the view?

a) Window

b) Zoom

¢) bothaandb
d) neither anorb

7. Which View features manipulate the orientation of the view?

a) Window

b) Zoom

c) bothaandb
d) neitheranorb

8. What feature do you useto control how the geometry isdisplayed in the
graphic view?

a) Show/Mask

b) Display Modes
¢) Increment

d) Status
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Working with SmartCAM

Overview

After you become acquainted
with SmartCAM and can perform
basi ¢ tasks such as navigating in
the workplace, opening files, and
mani pulating the view, you are
ready to work with SmartCAM.
This entails manipulating
elements, which represent
toolpath or boundary definitions
and element properties.

Lessons for This Unit
m  Inserting Elements and
Setting the Active Step/Layer

m  UsingLevels, Clearance, and
Profile Top

m  Working with Work Planes
and Tool Planes

m  Using Snap
m  Grouping Elements

m  Using Edit Filters
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Objectives

Overview

Inserting Elements and
Setting the Active Step/
Layer

This lesson shows you how to perform these tasks:

Using the Insert property bar to set the insert position.

Using the Insert property bar to set the insert assignment.

Elements represent tool path or boundary definitions within the model database. If
aprocess step is assigned to an element, it is tool path.

A process step is a combination of tool information and an operation. Any
geometry created with a process step represents toolpath. Tool information
includes these qualities:

Tool (wire electrode or hole electrode)

Type)

Diameter

Optional custom tool graphics

Operation information, which includes the following:
- Feedrate

- Spindle speed
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Figure 2-1

A step is made
of operation and
tool information.

Figure 2-2
These are
element
samples.

Figure 2-3
The Insert
property bar is
very important
for creating
elements.

=] 7
Operation Information Tool Information

\\qep/

When you need to model part boundaries, fixtures, or other details that are not
toolpath, assign elementsto different layers. Layer informationis CAD geometry.
Each layer in amodel has one of 16 colors, and the maximum number of layersis
99. Items such as clamps, fixtures, and material boundaries are examples of
geometry to draw on layers because they do not represent toolpath. In addition,
no tool or operation information is associated with layer geometry.

Elements are displayed in the following figure.

Hole e @ 3 Part boundary

assignedto a

|
Arc e

Line

Use the Insert property bar to add new elements to the database at a specified
insert location with the specified properties.

||—>Z|f'|m B ERE -e+=| L[0.000[*] P[0.000]] clo.100(x] &>y _ |

You can set insert locations with either a process step or alayer. Just remember
that geometry associated with a process step represents tool path and geometry
associated with alayer does not. Use one of the methodsin the Insert property bar
to set theinsert location. A horizontal linein the list view indicates the insert
location. You can use the Insert property bar to set the active process step or layer,
and the offset, work plane, level, prof_top, and clear values.

The active settings on the Insert property bar affect only element creation. To
change the insert sequence for existing elements, use Edit—Order Path. To
change other insert properties for existing elements, use Edit—Property Change.
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Inserting Geometry
Model Filee AWFORM.PM4

Perform these tasks to insert geometry:
1. Open the model file AWFORM PM4.

Figure 2-4
Open
AWFORM.

- i,
2. SettheBeforeicon | #* | or After icon —*4 onthelnsert property bar
toindicateif theinsert point is to be before or after the selected el ement,
process step, tool, layer, or profile.

3. Specify with an Association icon on the I nsert property bar, the insert
position that is relative to atool. Theseicons are valid options:

! ¥ | Element

| Profile

..... Layer

Tool

Notice that the list view is updated to correspond to the icon you select.

4. Select from thelist view or graphic view the element, profile, layer, process
step, or tool to insert the element before or after.

5. Set the With Step icon or the On Layer icon onthelnsert

property bar.
6. Select the step or layer to use from the list view or graphic view.
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Figure 2-5
Identify the
insert location in
the list view.

ELEMENTS

-a—— Insert Location

24 Line +

10.

11.

Set the L (Level) input field on the Insert property bar. Thisisthe Z-axis
position for the geometry.

Set the C (Clear) input field on the I nsert property bar. Thisisthe primary
retract plane for the tool. You can set this value only when you insert with a
step. Setting a clearance value for a step ensures that subsequent uses of
inserting on alayer use this data for layer geometry.

Set the P (Profile Top) input field on the Insert property bar. Thisidentifies
the material top level for geometry.

Set one of the Offset icons on the Insert property bar to indicate the offset
property for the new geometry along its direction:

The Offset L eft icon sets the tool to the left of the geometry.
The Offset Right icon sets the tool to the right of the geometry.
The No Offset icon centers the tool on the geometry.

Note  Offseticons areavailable only if you are inserting with a step.

Use the Create menu to build the geometry, see Creating Elements, on page
4-3.
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Points to Remember@

|:| Layer geometry is not associated with a step and cannot generate code.
|:| Toolpath geometry is created with a step and can generate code.

|:| The Offset and Clear selector switches are available only when you insert
with astep.

|:| To input the number of aprofile, step, layer, or an element, use the Before or
After iconswith step and layer input fields.
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Objectives

Overview

Figure 2-6
Notice the Clear,
Profile Top, and
Level ofa simple
operation.

Using Levels, Clearance,
and Profile Top

This lesson shows you how to perform these tasks:

Uselevels.

Define the clearance height.
Define the profile top.

Set the Insert property bar.

Use levelsto set the Z-height of the geometric elements you draw. When you
draw an element with astep, SmartCAM setsthe Z-height for thetip of thetool to
the level you set in the Level input field.

When you draw an element with a step, you use the C (Clear) selector switch to
set the Z-height for how far the tool retracts after making a cut. You use the P
(Profile Top) selector switch to identify the material top for geometry.

og— Clear

Profile Top

a+— Lewel
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Figure 2-7

Notice the Clear,

Level, Full

Depth, and Tip

Depth of a SRR G ) P E— L

simple drilling |

operation. L—id 4— Level
w‘__ Full Depth

——_ | TipDepth

Setting the Insert Property Bar

When you set level, clearance, and profile top on the Insert property bar, you must
turn on the on/off option for the Clear and Prof_Top fields to be active.

Setting Levels, Clearance, and Profile Top
Perform these tasks to set levels,clearance, and profile top:

- w
1. Activate the Beforeicon a—t or After icon | _"‘. onthe Insert
property bar to indicateif the insert point isto be before or after the selected
element, process step, tool, profile, or layer.

2. Select the Element icon on the Insert property bar.

3. Fromthelist view or graphic view, select the element that you want to place
the new element before or after.

4. Make sure the Don't Match Element icon|_™=_| is active on the Insert
property bar. This prevents the new element from adopting the properties of
the preceding element.

5. Activatethe With Stepicon '?1 ontheInsert property bar, and select a
wire tool from the list view.

6. SetthelL (Level) selector switch on the Insert property bar. It specifies the
Z-level at which the tip of the tool cuts.

7. Turnon C (Clear), and set the selector switch on the Insert property bar. It
specifies how far the tool retracts after making a cut.

8. Turn on P (Profile Top), and set the selector switch on the Insert property
bar. It specifies the top edge of the element.
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Checking Levels, Clearance, and Profile Top
Model File: AWFORM .PM4

When you insert on alayer, SmartCAM usesthe levels, clearance, and profile top
valuesthat you set in astep to create geometry. You can verify thisby performing
these tasks:

1. Open the model file AWFORM PM4.

Figure 2-8
Open
AWFORM.
2. Setthe With Step icon M4
3. Select the step for which to set the levels, clearance, and profile top.
4. Select Utility—Element Data. The Element Datadialog box is displayed.
5. Noticethat thelevel, clearance, and profile values are the same as the values
that you entered when you inserted with a step.
Figure 2-9
Verify your data 3] FMT: [4 |_Funtist_| [ cancel |
with the Element ELii= 94 Type= Line Layer= 8 !
Data dialog box. Clear= OFF Prof Top= OFF Work Plane= 30DEG
Start X=-0.45 ¥=6.17% Z=1.0
End X=-0.45 ¥=1.161 Z=1.0
Length= 5.014 Angle= 270.0 ¥

6. Select Utility—Status. The Quick View Statusdialog box is displayed.

This dialog box lets you view the operation’s status during SmartCAM
operation without interrupting the current task or losing control panel inputs.
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Figure 2-10
View the status
of the current
operation with
the Quick View
Status dialog
box.

Quick Yiew Status

Step = 61 Roughing

Tool = b1 0.008 dia. Wire Electrode
Offset =None Lewel = 0.0000
Work_Plane = XY _PLANE Clear =

Tool_Plane = XY PLANE  Prof Top =

7. Select the Cancel button when you finish viewing the status.

Points to Remember@

|:| Clear defines the height to which the tool retracts after making a cut.
|:| Level definesthe Z-level at which thetip of the tool cuts.

|:| Profile Top defines the Z-height of the top of your part.

|:| Use Status to view the operation’s status.

|:| Using Status does not interrupt the current task or lose control panel inputs.

2-12 Exploring SmartCAM Advanced Wire EDM



Objectives

Overview

Figure 2-11
Use the
Workplane
menu.

Working with Work Planes
and Tool Planes

This lesson shows you how to perform these tasks:
= Understand work plane and tool plane terminology.
= Create work planes.

m  Delete work planes.

Work planes determine the plane orientation of planar elements such as lines,
arcs, and elipses. SmartCAM has three pre-defined work planesthat are
reserved: XY, YZ, and XZ. You cannot modify these pre-defined work planes.
You can assign any work plane the reserved status. You can also define work
planes that are not reserved by defining the position and orientation of the Local
Coordinate System (LCS). AnLCShasared Z axis, ablue X axis, and agreen Y
axis. SmartCAM also has a World Coordinate System (WCS), which isthe
system origin point.

Use the Workplane menu to create or manipulate work planes.

| workplane [N

Define Plane... Ctrl+F3
Change Name...

Plane Data...

Reserve Plane...

Kill Plane...

Merge Plane...
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Creating Work Planes

L]

Figure 2-12
Open

AWWKPLANE.

Figure 2-13
Set the values
on the Define
Plane dialog
box.

Model Filee AWWKPLANE.PM4

You can create work planes when you transform elements and have the Suppress
Planes option turned off. You can aso create work planes in one of these ways:
three points, line and angle, and rotation.

Use Define Plane to create a new work plane for the model. When you define and
accept awork plane, it becomes the active work plane. To make an existing work
plane active, use the Insert property bar.

Defining a Work Plane from Three Points

Perform these tasks to define awork plane from three points:

1. Open the model file AWNKPLANE. PMV4.

2. Select Workplane—Define Plane The Define Planedialog box is
displayed.

Define Plane

@ 3 Points Origin Point % [2.0000 ¥ [3.0000 Z [2.0000
O LinefAng = From World Plus X Point X [3.0000 ¥ [4.0000 Z [2.0000
T Rotation Third Point % [5.0000 Y |8.0000 Z | 4.0000
Plane Name: [ Ord [2Bc [3]  Angle &: B: c:
Z kxis |POS [ﬂ Resell Cancel I | Accept I

3. Turn on the 3 Pointsoption switch.

4. Turn on the From World on/off switch to use the WCS as the reference for
setting the new work plane tool paths. When this on/off switch is turned off,
the points are positioned using the active work plane as a reference.
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5. Set the Origin Point, Plus X Point, and Third Point input fields.

6. Togglethe Z Axis selector switch to change the orientation of the Z-axis
work plane (POS or NEG).

7. Turnonthe Match Plane on/off switch. Thisensuresthat the work plane has
the same plane as the tool plane.

8. Enter aname for the plane in the Plane Name input field. Notice that the
Tool Plane input field has the same plane name when you press the Enter

key.
9. Select the Accept button.

Defining a Work Plane from a Line/Angle

Perform these tasks to define awork plane from aline and an angle:
1. Select Workplane—Define Plane The Define Planedialog box is

displayed.

Figure 2-14
Set the values L

on the Define @ 3 Points Origin Point X |2 0000 Y | 3.0000 Z | 2.0000
Plane dialog ) LinefAng = From World Plus X Point % | 3.0000 Y | 4.0000 Z | 2.0000

box ) Rotation Third Point X [5.0000 Y [8.0000 Z [4.0000

’ Plane Name: | Ord [2BCc [#]  Angle A: B: c:
Z Axis (POS [ﬂ Resell Cancel I | Accept I

2. Select Line/Ang.

3. Turn on the From World on/off switch to use the WCS as the reference for
setting the new work plane@rigin Point input fields. When this switch is
toggled off, the points are positioned using the active work plane as a
reference.

4. Set theDrigin Point by using theX, Y, andZ input fields.
5. Set thePlus X Point by using theX, Y, andZ input fields.

6. SettheAngle A input field to indicate the angle of rotation for the work
plane. The angle A is rotated around the X axis.

7. Toggle theZz Axis selector switch to change the orientation of the work
plane.

8. Turn on theviatch Plane on/off switch to enable the work plane to have the
same plane as the tool plane.

9. Enter a name in tH@lane Name input field.

10. Select théccept button.
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Defining a Work Plane for a Rotation

Perform these tasks to define awork plane for arotation:
1. Select Workplane—Define Plane The Define Planedialog box is
displayed.
Figure 2-15

Set the values

on the Define C! 3 Points Origin PUinl X |2.0000 ¥ | 3.0000 Z [2.0000
Plane dialog C Line.lf\ng = From World Plus- be Pn!m % [3.0000 v [4.0000 Z [Z.0000
box. @ Potation Third Point X | 5.0000 Y | 8.0000 Z | 4.0000
Plane Name: [ Ord [ABC [¥]  Angle A:[30.0000 | B:[45.0000 60]
Z Axis |PO3 w Reset I Cancel I Accept I

2. Turn on the Rotation option switch.

3. Turn on the From World on/off switch to use the WCS as the reference for
setting the new work plane toolpati®sigin Point, Plus X Point, and
Third Poaint input fields. When this switch is turned off, the points are
positioned using the active work plane as a reference.

4. Use theDrigin Paoint input fields to indicate the Origin Point.

5. Use theAngle A, B, andC input fields to indicate the angles of rotation for
the work plane. The angles A, B, and C are rotated around the X, Y, and Z
axes, respectively.

6. Toggle theOrd selector switch if you want to change the order in which the
angles are rotated.

7. Toggle theZz Axis selector switch to change the orientation of the work.

8. Turn on theM atch Plane on/off switch to ensure that the work plane has the
same plane as the tool plane.

9. Enter a name in tH@lane Name input field.

10. Select théccept button.

Killing a Plane

% Use Kill Plane to delete work planes that have no elements associated with them.
This frees computer memory so you can add more elements to the model. Only
unused work planes are shown in the dialog box list. You cannot kill reserved
work planes. Perform these tasks to kill a plane:

1. SelecWorkplane—Kill Plane TheKill Plane dialog box is displayed.
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Figure 216 I
Select the plane

to. delete on the 3 PT PLA

Kill Plane dialog

box.
Plane—Tool Plane

& Select R¥Z PLANE XY PLANE ﬂ
1 Un-select R XZ PLANE XY PLANE

T D

Sort List by:
f® Plane

) Tool Plane L
! Reserved +

| Resetl | Cancel | | Accept |

2. Select the name of the tool plane to delete from the Plane—Tool Planelist.
3. Pressthe Enter key.
4. Select the Accept button.

Points to Remember@

|:| Work planes determine the orientation of geometry.
|:| Delete unused work planes using Kill Plane.
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Objectives

Overview

Using Snap

This lesson shows you how to perform these tasks:
= Learn Snap selection modes.

s Use Snap.

Snap enables you to use points and other element properties from existing
geometry to enter coordinate values in input fields. When you use it, the cursor
snapsto the place identified by the active point setting. Use the Snap Modeicons,
which are on the readout line, to set the mode and the active point settings.

Snap Selection Modes

Snap controls whether the system uses points on elements or specific coordinates
when you select coordinate values from the graphic view. Snap uses these
selection modes:

= Snap moderequiresthat you activate the Snap Modeicon. When Snap mode
ison, the pointer is displayed as a short cross hairs. Use any of the snap point
settingsicons (End Point, Midpoint, Center Point, and so forth), which are on
the readout line, to set the active point settings and then snap to an element.

Note If no snap points are found within the element selection distance,
Snap returns the coordinates of the last point you selected.
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Free Coordinates mode requires that you activate the Free Coordinates
Mode icon in afeature that permitsit, such as Create Geometry. When Free
Coordinates mode is on, the pointer is displayed as alarge cross hairs. As
you move the cross hairs across the graphic view, the coordinates are
displayed in the readout line. The Linear Increment setting in the Increment
dialog box determines the interval at which coordinates are updated.

Automatic mode requiresthat you activate the Snap Modeicon and the Free
Coordinates Mode icon. The system switches between modes depending on
the distance of the pointer from the nearest available point. When the pointer
iswithin the selection limit of an existing point, Snap mode isin effect. You
are able to snap only to those element types that are indicated by the Snap
Point Settings icons.

Operating Snap

Figure 2-17
Open
AWSNPGRP.

Model File: AWSNPGRP.PM4

Snap point settings control which element points are used for snap points. You
can use any combination of the snap point settings, but you must always have at
least one setting turned on. Practice using Snap mode and the Snap point settings
by performing these tasks:

1. Open the model file AWBNPGRP. PM4.

b4

. Select the Snap Modeicon - | and the Free Coordinates M ode icon

i that you are in Automatic Mode.

3. Select Create—Geometry—Line, and select an input field. Notice that

large cross hairs are displayed in the graphic view.
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4. Select the End Point icon ,,H' and snap to the start and end points of all
elements in the process model.

5. Select the Midpoint icon & o snap to the midpoint of all elementsin the
process model, except for polylines and splines.

6. Select the Center Point icon | (] to snap to the center point of all arc
elements in the process model.

7. Select thel ntersection icon | & | and snap to theintersection of linesor arcs
in the process model. Intersection does not recognize the intersection of
polylines and splines.

8. Select the Control Point icon | £ and snap to points at each control point
on aspline or polyline element in the process model.

9. Keep the model file open.

Incrementing with Snap

Model File: AWSNPGRP.PM4
(0] 1€

Use Increment, which is on the Utility menu to set the precision of coordinates
and pointer movement in the graphic view, the pick distance for Snap, and the
default behavior for Z-level settings on the Create control panels.

You increment the pointer coordinates and angles in the graphic view when you
adjust the Linear Increment and Angular Increment values on the Increment
dialog box. To increment coordinates and angles in the graphic view with Snap,
perform these tasks:

1. Open the model file AWBNPGRP. PM4.
2. Select Utility—Increment . The Increment dialog box is displayed.

Figure2-18 [

Set the values

on the
Incrementdialog I—mﬁ
box.
Angular Increment:l 5.0000
Snap Pick:l?-l]—
Automatic Pick:l 3
Cancel | | Accept |
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3.

Set Linear I ncrement to the minimum distance for pointer movement
between coordinate display updates when you are using Snap Free
Coordinate mode. Set this distance to the smallest value necessary for the
precision required by the part geometry.

Set Angular Increment to the minimum degrees for pointer movement
between angle display updates. Set this distance to the smallest value
necessary for the precision required by the part geometry.

Set Snap Pick to the maximum distance in pixels that the pointer can be
from an element to select it when you use Snap in Snap mode. Thisvalueis
also used by the Group arrow and it is normally about 30 pixels.

. Set Automatic Pick to the distance in pixels that the pointer must be from

existing elements to switch from Snap mode to Free Coordinate mode when
you use Snap in automatic mode. This value is normally between three and
five pixels.

Note  The acceptability of the Snap Pick and Automatic Pick valuesis
affected by your monitor resolution.

Points to Remember@

[

[]
[]

Snap enables you to use points and other element properties from existing
geometry to enter coordinate values in input fields when you create or edit
geometry.

If no snap points are found within the element picking distance, Snap returns
the coordinates of the last point that you selected.

You can use any combination of the snap point settings, but you must always
have at least one setting turned on.

You increment the pointer coordinates and angles in the graphic view when
you adjust the Linear Increment and Angle Increment values on the
Increment dialog box.

Select Snap Pick or Automatic Pick to set the Snap mode distance.

The acceptability of the Snap Pick and Automatic Pick valuesis affected by
your monitor resolution.
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Grouping Elements

Objectives

This lesson shows you how to practice these tasks:
= Group elements using the Group Arrow icon.
= Group elements using the Group tool palette.

= Includeand restrict the types of elementsthat you group using the Group tool
palette.

Overview

Use the Group icon or the Group tool palette to create an active group of
elements.
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Using the Group Arrow Icon

h

Use the Group Arrow icon to add, edit, or delete elements from the active group
or to create a new active group if you operate without the Group tool palette
showing.

Select the Group Arrow icon in the readout line below the graphic view. The
arrow stays active until you initiate a different function by selecting a control
panel or clicking an input field in the active control panel.

Elements in the active group are marked with arrowheads or as dotted lines. To
change the active group indicator, change the Element Marking setting in the
Utility—Display Modes dialog box; see Using Display Modes, on page 1-27.

Note  You cannot group hidden or filtered elements. To add hidden elementsto
agroup, first use Utility—Show/Mask to make them visible; see Using
Show/Mask, on page 4-52. To change the filtering criteria, select the Edit
Filter icon | == | from the readout line or the Group tool palette to open
the Edit Filter dialog box.

Using the Group Tool Palette

Figure 2-19
Learn to identify
the icons in the
Group tool
palette.

Model File: AWGROUP.PM4

Use the Group tool palette anytime to group elements, profiles, boxes, steps,
layers, or tools. You can activate the Group tool palette by selecting the Group
Tool Palette icon that is on the readout line. You can place the Group tool palette
anywhere on the screen, and it remains open until you close it.

Group Element icon————#» E ﬂ& Group by Stepicon

Group by Layer icon ——p» .+ .3 +&—Tool icon

Select Allicon——— 4= || = & —RemoveAllicon

g —
Add Filtered Elements icon-s ? 7 “®—RemoveFiltered Elements
= icon
Ll |
Use Edit Filter icon 7| = ¢ set Edit Filter icon

Add Named Group icon—pm ':? 'EI-_Remove Named Group
icon

==

Name Group icon——p- 1411
il
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Figure 2-20
Open
AWGROUP.

Working with SmartCAM

Thisisthe basic procedure for using the Group tool palette:

1. Open the model file AWGROUP. PMVA.

Creating a Croup
Element Box Range
= w10
\’” e —
B e —_—
-+ — E—
- = | 20—
Profile Step or Tool | Layer
Layer |
@ Layer 2
ayer 3
2. Select the Group Tool Paletteicon , which is on the readout line.
3. Select the Group Element , Group by Step |’_'||'.}|,Tool & |, or Group

by Layer icon to group

ements. Use the Group by Step, Tool, or

Group by Layer icon to indicate the step, tool, or layer to work with from
either the graphic view or the list view.

Note

Press the Control (Ctrl) key while performing any of the following

selection methods to remove elements from the active group. Each
selection method behaves the same for ungrouping as as it does for
grouping.

Element—Single-click an element to add it to the group.
Profile—Double-click an element in a profile to add it to the group.

Layer or Step—Triple-click any element associated with the desired
layer or step to add it to the group.

Range—Single-click the first element in the range, and Shift-click the
last element in the range to add it to the group.

All Visible Geometry—Double-click in an area that does not contain
geometry.

Elements Partially in a Box—Click and drag from one corner of the box
tothe opposite corner. All elementsat least partially in the box are added
to the active group.
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= Elements Completely in a Box—Shift-click and drag from one corner

of the box to the opposite corner. All elements completely within the box
are added to the active group.

4. Usethe Remove All icon =_|to remove all elements from the active
group.

Grouping Geometry by Element

m Model File: AWGROUP.PM4

Grouping by element enables you to group or ungroup single elements from the
screen as you use the mouse. Perform these tasks to group geometry by element:

1. Open the model! file AWGROUP. PMVA.

Figure 2-21 .
Open Creating a Group
AWGROUP.
Flement Box Range
— 10
X‘J ———— S
—_ _—
. — E—
S 20%77
Profile Step or Tool | Layer
Layer 1
@ Layer 2
Fayer 3

2. Select the Group Tool Paletteicon . The Group tool paletteis
displayed.

3. Select the Group Elementicon EI

4. Move your cursor over an element and select it by clicking your left mouse

button, which adds it to the group. Otherwise, Control-click on a grouped
element to remove it from the group.

You can select an element in one of these ways:

= Select the element from the graphic view.

m  Select the element from the list view.
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Grouping Geometry by Box

Grouping by box groups or ungroups multiple elements by defining a region or
box on the screen with two corner locations. Elementsinside or crossing the
boundary of the box are grouped or ungrouped. Perform these tasks to group by
box:
1. Select the Group Tool Paletteicon . The Group tool paletteis
displayed.
2. Select the Group Element icon EI

3. Click and drag the cursor in the graphics view to create a selection box to
select geometry. There are two variations on box selection:

»  Box Completeisinvoked by pressing the Shift key while making the box
selection. This adds only elements that are entirely within the selection
box.

m  Box Partial isthe default method of box selection. This adds all
elements with any part inside the box.

Note  Holdthe Control (ctrl) key while performing either aBox Complete
or aBox Partial selection to ungroup items.

Grouping Geometry by Step

Grouping by step enables you to group or ungroup al elements that are defined
with a selected step number. Perform these tasks to group geometry by step:
1. Select the Group Tool Paletteicon . The Group tool paletteis
displayed.
2. Select the Group by Step icon I’_'I@' from the Group tool palette.

3. Select the step to add or remove. You can select a step in one of these ways:
m  Select an element associated with the step from the graphic view.
m  Select the step from the list view.

Grouping Geometry by Layer

Grouping by layer enables you to group or ungroup al elementsthat are on the
selected layer. Perform these tasks to group geometry by layer:
1. Select the Group Tool Paletteicon . The Group tool paletteis
displayed.
2. Select the Group by Layer icon —|from the Group tool palette.

3. Select the geometry.
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= Add geometry to the active group by selecting, from the list view, the
layer that contains geometry you want added, or select geometry in the
graphics view that is on the layer you want added to the active group.

= Remove geometry on alayer from the active group by pressing the
Control key while selecting geometry from that layer in the graphics
view or selecting that layer in thelist view.

Saving Grouped Geometry

Save grouped geometry by performing these tasks:
1. Select the Group Tool Paletteicon . The Group tool paletteis
displayed.

2. Select agrouping method and group your elements.

3. Select the Name Group icon 1231 on the Group tool palette. The Name
Group dialog box isdisplayea.

Figure 222

Set the values
on the Name
Group dialog Groups:
box. N |
RESULT M Delete
4]

4. Set the Nameinput field, for example, rst.
5. Pressthe Enter key.

Adding and Removing Grouped Geometry

Retrieve grouped geometry by performing these tasks:

1. Select the Group Tool Paletteicon . The Group tool paletteis
displayed.

2. Select the Add Named Group icon ':? on the Group tool palette. The
Add Named Group dialog box is displayed.
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Figure 2-23 Add Mamed Group

Set the values
on the Add
Named Group Groups:

dialog box. +
RESULT
+
st

3. Set the Name input field to rst, or select rst from the Groupslist.

Note  Thisisonly an option if you named a group rst in the saving
grouped geometry lesson above.

4. Pressthe Enter key.
5. Select the Remove Named Group icon % The Remove Named Group
dialog box is displayed.

Figure 2-24 Aemove Named Group

Setthe values on

the Remove

Named Group Groups:
dialog box. +
RESULT

+

i<t

6. Setthe Nameinput field to rst, or select rst from the Groupslist.

7. Pressthe Enter key.
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Points to Remember G
|:| You must create a group before you can perform procedures that involve
more than one element.
Tools that require groups are dimmed if no group is active.
Group by element, box, range, profile, step, tool, or layer.
You can place the Group tool palette anywhere on the screen.
Single-click an element to add it to a group.
Double-click a profile to add it to a group.

Triple-click any element associated with the desired layer or step to add it to
the group.

Control-click items to remove them from a group.

N O O Y I O

Hold the Shift key when using the group box feature to toggle from partial
select to complete.
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Objectives

This lesson shows you how to perform these tasks:
= Activate edit filters.

= Turn edit filters on and off.

= Add filtered elements.

m  Removefiltered elements.

Overview

Use Edit Filter to set the selection filtering criteriawhen you select an active
group, view element data, or use Snap mode to enter coordinate values. When
you use the filter, group, snap, and element data recognize only the element types
that you specify in the Edit Filter dialog box.

Activating Edit Filters for an Active Group

| |
- Model File: AWSNPGRP.PM4

Perform these tasks to activate edit filters:
1. Open the model file AWBNPGRP. PM4.
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Figure 2-25
Open
AWSNPGRP.

Figure 2-26
Enter Include
and Restrict
values on the
Edit Filter dialog
box.

2.

Select the Group Tool Paletteicon to open the Group tool palette.

3. Select the Edit Filter icon | == | from the Group tool palette. The Edit

Filter dialog box is displayed.

Edit Filter
Include Restrict to
oEEr Layer]
-] "“*'I@ e Step:l
il B B
E Waork F‘Iane:l

Cancel I Accept I

4. Under the I nclude heading, specify the element types for the system to

recognize for the group functions. You can choose all element types by
selecting the All button or exclude all element types by selecting the None
button.

Note  All element types are activated by default. To select one element
type, select the None button. Then specify the element type to
include.

Under the Restrict to heading, you can choose to limit element selections by
a specific layer, step, or work plane.

Select the Accept button.

2-32 Exploring SmartCAM Advanced Wire EDM



Working with SmartCAM

Activating Edit Filters for Snapping

=

Figure 2-27
Open
AWSNPGRP.

Figure 2-28
Enter Include
and Restrict to
values on the
Edit Filter dialog
box.

Model File: AWSNPGRP.PM4

Perform these tasks to activate edit filters:
1. Open the model file AWBNPGRP. PM4.

4

-

¥ Polyline

2. Select the Group Tool Paletteicon to open the Group tool palette.

3. Select the Edit Filter icon| == | from the Group tool palette. The Edit

Filter dialog box is displayéed.

Edit Filter
Restrict to
Layer:
Step:
Work Plane: I
| Cancel | | Accept |

4. Include only polyline elements.
5. Select the Accept button.

6. Set the Snap mode to Automatic, and turn on all of the snap point settings
that are on the readout line.

7. Select Create—Geometry—Line

8. Movethe cursor in the graphic view. Notice that the automatic snapping
recognizes only the polyline element because the edit filter is on.
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Turning Edit Filters On and Off

3 The on/off switch for using the edit filter is turned on when you compl ete the Edit
Filter dialog box and select the Accept button. However, you can turn the filter on
and off manually by selecting the Use Edit Filter icon.

Adding Filtered Elements

- Select the Add Filtered Elementsicon, which is on the Group tool palette. You
+* can select these elements:
= Points
= Holes
m Lines
= Arcs

s Text

s Splines

= Polylines
m  Ellipses
m  Helixes

s User Commands

= SubCals

= Layers

s Work Planes
s Steps

= Poly5x

Removing Filtered Elements

= If necessary, use the Remove Filtered Elements icon to remove elements that are
- defined by the Edit Filter dialog box.
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Points to Remember@

|:| Select the Set Edit Filter icon to quickly open the Edit Filter dialog box.

|:| Select the All button on the Edit Filter dialog box to include all element types
in agroup.

|:| Restrict element selection by a specific layer, step, or work plane.

|:| You can use the Snap modes alone or with the Edit Filter dialog box to limit
the element types that you snap to.
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Self-Test

Directions

Test your understanding of the concepts and procedures in this section by
answering the following questions. The answers for each self-test arein Appendix
A of this manual.

1. Layer geometry gener ates code.

a) true
b) fase

2. Step geometry gener ates code.
a) true
b) false

3. Which input field definesthe height that thetool retractsto after
making a cut?

a) Leve
b) Clear
c) Prof _Top
d) Insert

4. Which input field definesthe height of the top of your part?

a) Leve
b) Clear
c) Prof _Top
d) Insert

Exploring SmartCAM Advanced Wire EDM 2-37



Working with SmartCAM

5. What type of plane deter minesthe orientation of geometry?

a kil
b) tool
c) work
d) home

6. Which SmartCAM feature enables you to use points and other element
properties from existing geometry to enter coor dinate valuesin input
fieldswhen you create or edit geometry?

a) Group

b) Snap

c) EditFilters
d) Kill Plane

7. Using Statusinterruptsthe current task.

a) true
b) fase

8. How do you know if toolsrequire groups if there are no active groups?

a) Toolsare dimmed.

b) Geometry isdimmed.
¢) bothaandb

d) neitheranorb
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Using Job Operations

Overview

This unit shows you how to use
the Job Operation Planner to build
anew job operations setup, add
process steps and tools, and print
the Job Operations Setup Reports.

Lessons for This Unit

m  Using the Job Operation
Planner
m  Using the Material Librarian

m  Printing Job Operations
Setup Reports
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Objectives

Overview

Using the Job Operation
Planner

This lesson shows you how to perform these tasks:

m  Creaea. j of file

= Add and edit process steps.

= Remove and move steps and tools.
= Renumber steps.

= Sort steps and tools.

Use the Job Operation Planner to enter the units and machinefiles to use for code
generation. You can also useit to create and edit process steps, which are
combinations of tool and operation information. All of the step information you
enter isthen contained in a Job Operation File (. j of ). SmartCAM generates a
. j of when you save your model file (. prma).

Every .jof includes some general information about the job to be completed. The
Job Information section of the Job Operation Planner contains this data. Much of
the datain this section is optional. Y ou can leave it out to save time creating the
process model and generating code. However, you must set the unitsin the Job
Information section. It is also helpful to set the machine files at this point. Y ou
must also set the speed and feed information on the Edit Process Step dialog box
to view tool path.
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?I'T)e Job Information section includes the following basic information about the
job:

= Units

= Part description

= Machine Definefile (.smf)

= Machine Template file (.tmp)

= Material description

The steps used in the process model include the following information:

m  Feedrate and units

=  Spindle speed and units
= Turret and tool number
s lLeadangle

m  Tool shape and size

Creating a .jof File
Perform these tasks to create a .jof file:

1. If you use the same units for every job, perform these tasks:

a. Select Utility—System Units. The System Unitsdialog box is

displayed.
Figure 31
Select Utility— Changes do NOT affect the current Job
System Units to
display the

System Units Mew Job Units: @ .
dialog box. ) Metric

I Ask during next File New

| Cancel | | Accept |

b. Set the New Job Unitsoption switch to Inch or Metric .
c. Turn off the Ask during next File Newon/off switch.
d. Select the Accept button.
2. If you use different units for different jobs, perform these tasks:

a. Select File—New The New Job Units dialog box is displayed.
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Figure 3-2
File—New
invokes the New
Job Units dialog
box.

Figure 3-3
File—Planner
invokes the Job
Operation
Planner dialog
box.

Using Job Operations

New Job Units:

% Ask during next File New

@ Inch
I Metric

Cancel I

Accept I

b. Setthe New Job Units option switch to Inch or Metric.

c. Select the Accept button.

3. Select File—Planner. The Job Operation Plannerdialog box is displayed.

4"Juh Dperation Planner
| Tooruist |
Step:61 + Add
Tool:61 0.008 dia. Wire Electrode Edit...
Duplicate..
Step:b2
Tool:62 0.007 dia. Wire Electrode
Remove...
Move...
Step:81 Renumber...
Tool:81 0.009 dia. Wire Electrode
Sort
By IStep Num lé
Step:82
Tool:82 0.009 dia. Wire Electrode
Step:101
Tool: 101 0.012 dia. Wire Electrode
Step:102 —d
Tool:102 0.011 dia. Wire Electrode +
Close I

4. Select the Job Info button in the upper right corner of the Job Operation
Planner dialog box. The Job Information dialog box is displayed.
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Figure 3-4
The Job Info
button invokes
the Job
Information
dialog box.

Figure 3-5

The General tab
invokes the
General page.

Figure 3-6

The Machine tab
invokes the
Machine page.

Job Information

Job Operations File=awform.jof Date Created=09/07{92
Revisions=2 Date Revised=04110{97
General Machine Material
Machine Type=Yire EDM Units =Inch
Created by: |
Part Description: | =}- .0005
Job Notes:
SDRC/CAMAX Y
=}-.0005 =
2 cuts, all dias. of wire -
Jg2et -2t +
| Cancel ” Accept |

5. Select the General tab. The General pageis displayed.

.I[ General ,' Machine .'Material

Machine Type=Yire EDM Inch
Created by: |
Part Description: |
Job Notes:
point T
agie die ]—
[

6. Set the Created by, Part Description, and Job Notes input fields. These
fields are optional.

7. Select the Machine tab on the Job I nfor mation dialog box. Input fields for
machine defined files and templates files are displayed.

General Machine ,' Material
Path = CASMI\WIREAMWSMR File Select..
le_agic2 TMPFile:[e_agie2

Description: | Wire EDM

8. Placethecursorinthe SMF Fileinput field, and select the File Select button.
The Open dialog box is displayed.
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Figure 3-7
Select an SMF
file to use from
the AWSMF
directory.

Figure 3-8

Use the Material
page to set the
material
description.

Figure 3-9

Use the Choose
Material dialog
box to specify
the kind of
material to use.

Using Job Operations

Open
Look ir: I 4 Awmf
P E_mak2 tmp
E_mak4.tmp
E_mitzuZ trp
E_char2tmp E_mitsud.trp
E_chard.tmp Edmda.tmp
E_elow trap
File: narne: IAgiep‘I trap Open I
Files of type: IAII tmp Files[* tmp] j Caricel |

9. Select an SMF file to use from the AWSMF directory (for example:
AG EP1. SMF).

Select the Open button.
. With the cursor still inthe SMF Fileinput field, press the Enter key, or click

the right mouse button. The TM P Fileinput field isthen set. The name of the

template fil
12.

e used is taken from question #1 of the .smf file.

Select the Material tab. The Material pageisdisplayed.

,'General l| .IMac

hine l| .'Material ll

Library Name=
Part Material=
Data File=

Material Desc:
Material Thickness:

{unspecified>
[not found)

Choose Material...

Material Notes...

13. Select the Choose M aterial button. The Choose M aterial dialog box is

displayed.

Choosze Material

Materials:

[<unspecified> |}

Sample Data

+

| Cancel || Accept |

14. Select the name of the material to use.

Exploring SmartCAM Advanced Wire EDM  3-7



Using Job Operations

Note  Material options are set in the Material Librarian. For more
information about setting these options, see Setting Up a File with
the Material Librarian, on page 3-27.

15. Select the Accept button.

16. Set the Material Desc input field with the description of the material that
you will process the part from. This step is optional.

17. Select the Accept button on the bottom of the Job I nformation dialog box,
see Figure 3-4.

Adding a Process Step

=Tt
g Remember, a step is a combination of tool and operation information. Y ou must
e complete the tool description and feed/speed values to create a complete step.
Creating a Step Using Add
Perform these tasks, using anew file and either the valuesthat are displayed in the
first two stepsin Figure 3-10 or values that you choose:
1. Select File—Planner. The Job Operation Plannerdialog box is displayed.
Figure 3-10
File—Planner
invokes the Job | Toat st} 2ob nfo
Operation Step:61 Add...
Planner dlalog Tool:61 0.008 dia. Wire Electrode [ Edit. |
box. Duplicate..
Step:62
Tool:62 0.007 dia. Wire Electrode Hemoro
Move...
Step:81 [ Renumber... |
Tool:81 0.009 dia. Wire Electrode . o |
Sort
By IStep Num [é
Step:82
Tool:82 0.009 dia. Wire Electrode
Step:101
Tool:101 0.012 dia. Wire Electrode
Step:102 —d
Tool:102 0.011 dia. Wire Electrode +
Close I

2. Select the Add button in the Job Operation Plannerdialog box. The Add
Process Steplialog box is displayed.
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Figure 3-11
Select tool
information with
the Add Process
Step dialog box.

Figure 3-12
Select the
Accept button to
open the Edit
Process Step
dialog box.

Using Job Operations

Add Process Step
Op Category:

‘Wire EDM Ocratinn

Op Type:

WEDM Roughing
YWEDM Finishing
Start Hole Making

Tool Category: Tool Type:
Wire EDM Tools ‘Wire Electrode
Hole Electrode

3. Complete the Add Process Step dialog box by selecting one operation or
tool from each of the four fields:

s Op Category sets the operation category to use (for example, Wire

EDM Operation).

m  Op Typesetsthe operation typeto use. Thelisted operation type depends
on the operation category (for example, WEDM Roughing).

= Tool Category setsthetool to use. Thelist of tool categories dependson
the operation category selected (for example, Wire EDM Tools).

= Tool Type setsthetool typeto use. Thelist of tools depends on the
selected tool category (for example, Wire Electrode).

4. Select the Accept button on the bottom of the Add Process Step dialog box.
The Edit Process Step dialog box is displayed.

Edit Process Step

Ll
Description:
Doft:[123
Operation \, Tool )I
Type = Wire Electrode Units = Inch
Tool Number:| 123
Wire Diameter: | 0.0000
Tool Material m
Tool Notes...
Description=  Wire Electrode Update Desc
CTG FiIe:l CASMAWIREVWWWCTG) File Select.
| New Tool... || Choose Tool... I
Cancel I Accept I

5. Set the Process Step # input field if needed; otherwise, adefault valueis

placed in theinput field.
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Figure 3-13
Use the
Operation page
to enter
operation
information for
the process
step.

Figure 3-14
The Process
Step List page is
updated.

Note  During each session, SmartCAM assigns colors to any steps that
have numbers greater than 255. However, color assignments are not
saved with these steps. Therefore, the colors for these steps may be
different for each SmartCAM session.

6. Select the Tool tab, and complete the Tool page.
7. Select the Operation tab, and complete the Oper ation page.

Note  The Feed and Speed input fields are for Show path (displaying the
toolpath) purposes only. Code output depends on your machine,
.smf file, and .tmp file.

|| Operation | ,lTqu |

Type= WEDM Roughing Units= Inch

Finish Allowance: | 0.0000
Power Register: |1
Kerf Width:| 0.0020

Feed:|1.0000
Wire Speed:| 0.0000 Flush Type |Coaxial g
\Wire Tension:| 0.0000 Pressure || ow g
Description= Roughing
| New Operation... | Calculate I

8. Select the Accept button on the bottom of the Edit Process Step dialog box,
see Figure 3-12. A new stepislisted in the Process Step List page.

_Il Process Step List UTqu List l,
0.002 dia. Wire Electrode
Step:2
Tool:2 0.004 dia. Wire Electrode
Step:3
Tool:3 0.005 dia. Wire Electrode
Step:4
Tool:4 0.006 dia. Wire Electrode
Step:5
Tool:b 0.008 dia. Wire Electrode —
+
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Figure 3-15
File—Planner
invokes the Job
Operation
Planner dialog
box.

Using Job Operations

Creating a Step Using Duplicate

Y ou can create a step using the Duplicate button on the Job Operation Planner
dialog box only if other steps exist. When you select the Duplicate button, the
selected step is copied to anew number. Y ou can then change either the operation

values or the tool parameters.

Perform these tasks to duplicate a step:

1. Select File—Planner. The Job Operation Plannerdialog box is displayed.

4"Juh Dperation Planner
| Tooruist |
Step:61 + Add...
Tool:61 0.008 dia. Wire Electrode Edit...
Duplicate..
Step:b2
Tool:62 0.007 dia. Wire Electrode
Remove...
Move...
Step:81 Renumber...
Tool:81 0.009 dia. Wire Electrode
Sort
By IStep Num lé
Step:82
Tool:82 0.009 dia. Wire Electrode
Step:101
Tool: 101 0.012 dia. Wire Electrode
Step:102 —d
Tool:102 0.011 dia. Wire Electrode +
Close I

2. Select the step to duplicate from the Process Step Listab. The stepis

highlighted.

3. Select the Duplicate button on the right side of the Job Operation Planner
dialog box. The Edit Process Steplialog box is displayed.
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Figure 3-16
Select the
Duplicate
button to open
the Edit Process
Step dialog box.

Edit Process Step

Description:
Doff:

Operation \, Tuul\l
Type = Wire Electrode Units = Inch

Tool Number:| 123

Wire Diameter: | 0.0000
Tool Material IErass :]

Description=  Wire Electrode Update Desc
CTG File:| CASMIYWIREWAWCTGY File Select..

[130)

22 |

Tool Notes...

| New Tool..

|| Choose Tool... I

Cancel I Accept I

4. Change either the operation parameters or add new tool parameters.

Note

Changes you make to the operation parameters are reflected only in
the new step you create. However, changes you make to tool
parameters are reflected in every step that uses that tool. Therefore,
it is not advisable to change tool parameters when you duplicate a
step. If you need adifferent tool for your step, select a different
number tool for your new step or create anew tool. For more
information about new tools, see Using the New Tool Button, on
page 3-14.

= |f you want to change operation parameters, perform these tasks:

a

b.

Select the Oper ation page.

Make changes to the input fields as needed. The Process Step #
input field incrementsto the next available number. You can change
it to any number not used by a step.

= |f youwant to add new tool parameters, perform these tasks:

a

b.

Select the Tool page.

Select the New Tool button. The Choose Tool Type dialog box is
displayed.

Select anew tool.
Select the Accept button.

Complete theinput fields on the Tool page to describe the new tool.
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5. Select the Accept button.

Editing a Process Step

Y ou can edit any step using the Job Operation Planner. Y ou can use the Edit
button or you can double-click a step to access the Edit Process Step dialog box.

By using the Edit button to edit a step, you can change the operation and tool
descriptions to new values. Perform these tasks to edit a process step:

1. Select File—Planner. The Job Operation Plannerdialog box is displayed.

Figure 3-17
F/le—Planner | ToolList | Job Info...
invokes the Job
Operation Step:61 Add...
Planner dlalog Tool:61 0.008 dia. Wire Electrode Edit...
box. Duplicate..
Step:62
Tool:62 0.007 dia. Wire Electrode R
EMOVE...
Move...
Step:d1 Renumber...
Tool:81 0.009 dia. Wire Electrode - o
Sort
By IStep Num [é
Step:82
Tool:82 0.009 dia. Wire Electrode
Step:101
Tool: 101 0.012 dia. Wire Electrode
Step:102 —d
Tool:102 0.011 dia. Wire Electrode +

Close I

2. Select the step to edit. The step is highlighted.

3. Select the Edit button on theright side of the Job Operation Plannerdialog
box. The Edit Process Steplialog box is displayed.

Exploring SmartCAM Advanced Wire EDM 3-13



Using Job Operations

Figure 3-18
Select the Edit
button to open
the Edit Process
Step dialog box.

Figure 3-19
File—Planner
invokes the Job
Operation
Planner dialog
box.

Edit Process Step

Ll
Description: |
Doft:[123
Operation Tool
Type = Wire Electrode Units = Inch
Tool Number:| 123
Wire Diameter: | 0.0000
Tool Material [Brass .
Tool Notes...
Description=  Wire Electrode Update Desc
CTG File: [ CASMIYWIREMWCTGY File Select.
New Tool... || Choose Tool... ‘
| Cancel H Accept |

4. Make changes to the input fields on either the Tool or Operation page.

5. Select the Accept button when you are done.

Using the New Tool Button

Use the New Tool button on the Tool page of the Edit Process Step dialog box to
use a new tool when you edit an existing step. For example, you can switch from
aroughing tool to afinishing tool. Perform these tasks to select a new tool to use:

1. Select File—Planner. The Job Operation Plannerdiaog box is displayed.

r Job Dperation Planner

Tool List
0.008 dia. Wire Electrode
Step:62
Tool:62 0.007 dia. Wire Electrode
Step:81
Tool:81 0.009 dia. Wire Electrode
Step:82
Tool:82 0.009 dia. Wire Electrode
Step:101
Tool: 101 0.012 dia. Wire Electrode
Step:102 —
Tool:102 0.011 dia. Wire Electrode +

Job Info...

Add...
Edit...
Duplicate..

Remove...

Move...

Renumber...
Sort
By [Step Num |3

Close
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Figure 3-20
Select the Edit
button to open
the Edit Process
Step dialog box.

Figure 3-21
Use the Choose
Tool Type dialog
box to select a
new tool
category and

type.

Using Job Operations

2. Select astep to edit. The step is highlighted.

3. Select the Edit button on theright side of the Job Oper ation Planner dialog
box. The Edit Process Step dialog box is displayed.

Edit Process Step

[130)

Description:

Do:[T23 |

Operation \l Tlml\I
Type = Wire Electrode Units = Inch

Tool Number:| 123

YWire Diameter: | 0.0000
Tool Material IErass :]
Tool Notes...
Description=  Wire Electrode Update Desc
CTG FiIe:l CASMIYWIREVWCTG) File Select..
| New Tool... || Choose Tool... |
_Cancel | Accept |

4. Select the Tool tab. The Tool pageis displayed.

5. Select the New Tool button on the bottom of the Tool page to define a new
tool to use with this step. The Choose Tool Type dialog box is displayed.

Choosze Tool Type
Category: Type:

“ire EDM Tools ‘Wire Electrode

Hole Electrode

Cancel I Accept I

6. Select anew tool category. Remember, the availabletool categories are based
on the operation that you chose when you created the step.

7. Select anew tool type.
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Figure 3-22
Select the
Accept button to
open the Edit
Process Step
dialog box.

8. Select the Accept button on the bottom of the Choose Tool Type dialog box.
The Edit Process Step dialog box is displayed.

Edit Process Step

[130)

Description:

Doft[iza |

Operation ‘l TDO|"I
Type = Wire Electrode Units = Inch

Tool Number:| 123

Wire Diameter: | 0.0000
Tool Material IErass :]

Description=  Wire Electrode Update Desc
CTG File:l CASMAWIREVAWCTG) File Select..

Tool Notes...

| New Tool... || Choose Tool... |

Cancel I Accept I
9. Complete the input fields on the Tool page to describe the new tool.

10. Select the Accept button.

Using the Choose Tool Button
Use the Choose Tool button to use an existing tool when you edit astep. Y ou can

either copy an existing tool to anew tool number or useit directly. Perform these
tasks to choose atool:

1. Select File—Planner. The Job Operation Planner dialog box is displayed.
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Figure 3-23
File—Planner
invokes the Job
Operation
Planner dialog
box.

Figure 3-24
Select the Edit
button to open
the Edit Process
Step dialog box.

Using Job Operations

d.l'Jub Dperation Planner
Tool List Job Info...
Step:61 + Add...
Tool:61 0.008 dia. Wire Electrode Edit...
Duplicate..
Step:b2
Tool:62 0.007 dia. Wire Electrode
Remove...
Move...
Step:81 Renumber...
Tool:81 0.009 dia. Wire Electrode
Sort
By |Ste|:| Num | ¥
Step:82
Tool:82 0.009 dia. Wire Electrode
Step:101
Tool: 101 0.012 dia. Wire Electrode
Step:102 —
Tool:102 0.011 dia. Wire Electrode +

2. Select astep to edit. The step is highlighted.

3. Select the Edit button on theright side of the Job Oper ation Planner dialog
box. The Edit Process Sep dialog box is displayed.

Edit Process Step

Ll
Description: |
Doft:[123
Operation Tool
Type = Wire Electrode Units = Inch
Tool Number:| 123
Wire Diameter: | 0.0000
Tool Material [Brass .
Tool Notes...
Description=  Wire Electrode Update Desc
CTG File: [ CASMIYWIREMWCTGY File Select.
New Tool... || Choose Tool... ‘
| Cancel H Accept

4. Select the Tool tab. The Tool page is displayed.

5. Select the Choose Tool button on the bottom of the Tool page to select an
existing tool to use with this step. The Choose Tool dialog box is displayed.
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Figure 3-25

Use the Choose
Tool dialog box LHUIVE) Gl VIR | Sl EaLe t
to select an
existing tool. Tool:62 0.007 dia. Wire Electrode

Tool:81 0.009 dia. Wire Electrode

Tool:82 0.009 dia. Wire Electrode

Tool:101 0.012 dia. Wire Electrode

Tool:102 0.011 dia. Wire Electrode

Tool:121 0.014 dia. Wire Electrode +

= Filter Min Diam: |
Max Diam:| Duplicate || Use || Cancel I

6. Set Filter tolist thetool types you need to view.

Filter on causesthis dialog to display only tools that match the original
tool. For example, if the tool being edited is awire electrode, only
existing wire electrodes will be listed.

Filter off causes all toolsin the current job (those listed in the Job
Operation Planner) to be listed.

7. Select atool from thelist of existing tools.

8. Select either the Duplicate or Use button. The Edit Process Step dialog box
isdisplayed. Valuesfor the selected tool are set in the input fields, asfollows:

The Duplicate button uses the attributes of the selected tool to create a
new tool and assigns a new tool number to this new toal.

The Use button applies the existing tool to the step.
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Figure 3-26
Select the
Duplicate or Use
button to open
the Edit Process
Step dialog box.

Using Job Operations

Edit Process Step

[130)

Description:

pom[1z3 |

Operation \, Tuul\l
Type = Wire Electrode Units = Inch

Tool Number:| 123

Wire Diameter: | 0.0000
Tool Material IErass :]

Description=  Wire Electrode Update Desc
CTG File:| CASMIYWIREWAWCTGY File Select..

Tool Notes...

| New Tool... || Choose Tool... I

Cancel I Accept I
9. Select the Accept button to complete the edit process.

Finding Help About Tool and Operation Tabs

If you are using the Edit Process Step dialog box, you can find more information
about atool or one of the input fields using these methods:

m  Use context-sensitive Help by performing these tasks:

a.  PresssHIFT +F1todisplay a m cursor. Place the cursor anywhere on
the Tool or Operation tab and click. A Help topic about Edit Process
Step is displayed with an overview of information. If you select the
Fields button for thistopic, anew Help topic is displayed that describes
the input fields for the general parameters.

b. Tolearn more about either the Tool or Operation tab, select the
underlined text for atab in the Help topic. A Help topicis displayed that
has an overview and buttons for Fields and How To. Each input field is
described in Fields. The How To provides operational information about
how to change the tab.

m  Use Search to find information about specific input fields. You enable
Search when you press F1, select Sear ch, and then enter the word to learn
about.

m  UseGlossary to find aword and how it is used. You can also pressF1 and
select thetitle Glossary. The Glossary contains conceptual information that
appliesin abroad context. Use Search or the Fields button when you need
information about specific input fields.
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Removing Steps and Tools

Y ou can remove unused steps and tools from the Job Operation Planner dialog
box. Only the steps or tools that are not used or selected as active are listed for
possible removal.

Perform these tasks to remove unused steps and tools from the Job Operation
Planner dialog box:

1. Select File—Planner. The Job Operation Planner dialog box is displayed.

Figure 3_27 4"Juh Dperation Planner
File—Planner
. | Tooruist |
invokes the Job
Operation Step:61 + Add...
Planner d/alog Tool:61 0.008 dia. Wire Electrode Edit...
box. Duplicate..
Step:b2
Tool:62 0.007 dia. Wire Electrode
Remove...
Move...
Step:81 Renumber...
Tool:81 0.009 dia. Wire Electrode - -
Sort
By IStep Num [é
Step:82
Tool:82 0.008 dia. Wire Electrode
Step:101
Tool:101 0.012 dia. Wire Electrode
Step:102 —
Tool:102 0.011 dia. Wire Electrode +
| Close |

2. Select the Removebutton on the right side of the Job Operation Planner
dialog box. The Removedialog box is displayed.

Figure 3-28

Use the Remove Process Steps ]I Tools ],
dialog box to

if " Step:bl +
Specily steps or Tool:61 0.008 dia. Wire Electrode
tools to remove
from th._e Job * Step:130
Operat/on Tool:61 0.008 dia. Wire Electrode
Planner.

I Step:b2 W
Remove I Remove All I

3. Select the Process Stepsab to remove a step, or select the Tools tab to
remove individua tools.

4. Select the step or tool to remove.
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5. Select the Remove or Remove All button:
= The Remove button removes the highlighted step or tool.

»  TheRemove All button removes all unused steps or tools, depending on
the tab that is sel ected.

Moving Steps and Tools

Y ou can seguence one step or tool at atime using Move.

Moving Steps

Perform these tasks to move a step to a different place in the sequence:

1. Select File—Planner. The Job Operation Planner dialog box is displayed.

Figure 3_29 4"Juh Dperation Planner
e Planner | Tooltist |
invokes the Job
Operation Step:61 T Add...
Planner d/alog Tool:61 0.008 dia. Wire Electrode Edit...
box. Duplicate..
Step:b2
Tool:62 0.007 dia. Wire Electrode
Remove...
Move...
Step:81 Renumber...
Tool:81 0.009 dia. Wire Electrode — o .
Sort
By IStep Num lé
Step:82
Tool:82 0.009 dia. Wire Electrode
Step:101
Tool: 101 0.012 dia. Wire Electrode
Step:102 —d
Tool:102 0.011 dia. Wire Electrode +
Close I

2. Select the Process Step Listab to move a step.
3. Select the step to move.

4. Select the Move button on the right side of the dialog box. The Move
Process Steplialog box is displayed.

Figure 3-30

Use the Move

Process Step @ after step #: [
dialog box to I2 O To beginning.
specify where to I To end.

move the step.

Cancel I Accept I
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5. Specify where to move the step. You can move the step to these locations:
m  After aspecified step number
= Tothe beginning of thelist of steps
m  Totheend of thelist of steps

6. Select the Accept button. The step is moved to its new location.

Moving Tools

Perform these tasks to move tools after a specified tool number, to the beginning
of thelist of tools, or to the end of thelist of tools:

1. Select File—Planner. The Job Operation Planner dialog box is displayed.

F"gure 3_31 ti.'.lnh Operation Planner [ %]
Flle—P/anner Process Step List ‘l Tool List ‘
invokes the Job
Operation Toolk:61 0.008 dia. Wire Electrode + Add...
Planner dialog Edit...
box. Tool:62 0.007 dia. Wire Electrode | Dl |
Tool:81 0.009 dia. Wire Electrode |_Remove.. |
Tool:82 0.009 dia. Wire Electrode
Sort
By |Process § E
Tool:101 0.012 dia. Wire Electrode
Tool:102 0.011 dia. Wire Electrode
Tool:121 0.014 dia. Wire Electrode
Tool:122 0.013 dia. Wire Electrode hd
Close I

2. Select the Tool List tab to move atool. The Tool page is displayed.
3. Select thetool to move.

4. Select the Move button on the right side of the dialog box. The M ove Tool
dialog box is displayed.

Figure 3-32

Use the Move

Tool dialog box @ after tool #: [
to specify where ] ) To beginning.
to move the tool. C To end.

Cancel I Accept I
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5. Specify where to move thetool. You can move the tool to these locations:
m  After aspecified tool number
= To the beginning of thelist of tools
m  Totheend of thelist of tools

6. Select the Accept button. The tool is moved to its new location.

Renumbering Steps

Perform these tasks to update or adjust step numbers:

1. Select File—Planner. The Job Operation Planner dialog box is displayed.

Figure 3_33 4"Juh Dperation Planner
File—Planner | Tooruist |
invokes the Job
Operation Step:61 T Add...
Planner d/alog Tool:61 0.008 dia. Wire Electrode Edit...
box. Duplicate..
Step:b2
Tool:62 0.007 dia. Wire Electrode
Remove...
Move...
Step:81 Renumber...
Tool:81 0.009 dia. Wire Electrode — o .
Sort
By IStep Num lé
Step:82
Tool:82 0.009 dia. Wire Electrode
Step:101
Tool: 101 0.012 dia. Wire Electrode
Step:102 —d
Tool:102 0.011 dia. Wire Electrode +

Close I

2. Select the Process Step Listab. The Process Step List pageis displayed.

3. Select the Renumber button on the right side of the dialog box. The
Renumber Process Stepmlialog box is displayed.

Figure 3-34 Renumber Process Step

Set the start and
increment o]
numbers by Incrementing by: I 10
which to
renumber steps.
Cancel I Accept |

4. Set the starting value for renumbering. Thisisthe number of the first step.
5. Set the value to increment by between each step.
6. Select the Accept button.
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Sorting Steps and Tools

Y ou can sort steps and tool sin different ways. Sort steps by the step number or the
order used in the process model. Sort tools by the stepsthey are used in, the order
they are used in the process model, or by the tool number.

Sorting Steps
Perform these tasks to sort steps:

1. Select File—Planner. The Job Operation Planner dialog box is displayed.

Figure 3-35
F/le—Planner | ToolList | Job Info...
invokes the Job
Operation Add..
Planner dlalog 0.008 dia. Wire Electrode Edit...
box. Duplicate..
Step:62
Tool:62 0.007 dia. Wire Electrode R
EMOVE...
Move...
Step:d1 Renumber...
Tool:81 0.009 dia. Wire Electrode - o
Sort
By IStep Num [é
Step:82
Tool:82 0.009 dia. Wire Electrode
Step:101
Tool: 101 0.012 dia. Wire Electrode
Step:102 —d
Tool:102 0.011 dia. Wire Electrode +
Close I

2. Select the Process Step List tab to sort the steps.

3. Set the By selector switch to one of the following methods for sorting the
steps:

s Sep Num to sort by the step numbers
m  Proc Mdl to sort by the order used in the process model
4. Select the Sort button to sort the steps.
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Figure 3-36
File—Planner
invokes the Job
Operation
Planner dialog
box.

Sorting Tools

Perform these tasks to sort tools:

Using Job Operations

1. Select File—Planner. The Job Operation Planner dialog box is displayed.

li.".lub Dperation Planner
Process Step List ‘ll Tool List ‘
Tool:61 0.008 dia. Wire Electrode Add...
Edit...
Tool:62 0.007 dia. Wire Electrode |_Duplicate.. |
Tool:81 0.008 dia. Wire Electrode |_Remove.. |
Tool:52 0.009 dia. Wire Electrode
Sort
By |Process S
Tool:101 0.012 dia. Wire Electrode
Tool:102 0.011 dia. Wire Electrode
Tool:121 0.014 dia. Wire Electrode
Tool:122 0.013 dia. Wire Electrode
| Close |

2. Select the Tool List tab to sort the tools.

3. Set the By selector switch to one of the following methods for sorting the

tools:

= Sep Num to sort by the step numbers they were used in

= Process Stepo sort by the step numbers they were used in

= Proc Mdl to sort by the order used in the process model

= ToolNumber to sort by the tool number

4. Select the Sort button to sort the tools.
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Points to Remember@

|:| Machine files must be set on the Job Information dialog box.

|:| A tool description and feed/speed values must be set to complete a process
step.
|:| A step must exist if you want to use the Duplicate feature.

|:| If you make changesto atool parameter when you use the Duplicate feature,
the changes are reflected in every step that uses that tool.

|:| Only the steps or tools that are not used or selected as active are listed for
possible removal.

|:| You can move only one step or tool at atime using the Move feature.
|:| Sort steps by step number or order used in the process model.

Sort tools by the steps they are used in, the order they are used in the process
model, or the tool number.
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Objectives

Overview

=

Using the Material Librarian

This lesson shows you how to perform these tasks:

= Setup amateria librarian file, which contains process options based on a
specific part material.

= Open the materia librarian file in the Job Operation Planner.

Usethe Materia Librarian to build and edit material information that the Job
Operation Planner can use to calcul ate process step information like feeds and
speeds. This keeps you from entering and reentering the same tool and process
information for a specific material type. In some cases, if the Materia Librarian
does not contain an exact match, the resulting process options may beinterpolated
from available information.

Setting Up a File with the Material Librarian

Perform these tasks to set up afile with the Material Librarian:

= Add material.

m  |nsert aparameter set.

= |nsert anested parameter set.

= Add atool diameter parameter set.
s Definethe process parameters.

m  Duplicate a parameter set, if necessary.
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Adding Material

1. Select the Material Librarian icon from the SmartCAM program group.
The SmartCAM Material Librarian is displayed.

Figure 3-37 | |
Open the File Edit “iew Help
SmartCAM SRR
Material Material List —Material Properties
Librarian. : 0
ame I
Descriminnl
Process Parameter Sets
=
2. Select File—Open Library. The Open Material Library dialog box is
displayed.
ngure 3-38 Open Material Library
Open the Open
M_aterlal Library Turning Material Library
dialog box. Advanced Wire EDM Material Library

Advanced Fabrication Material Library Ll

Units System
# Inch

" Metric Cancel |

3. Select Advanced Wire EDM Material Library .

4. Specify the Units Systemto use as the defaullt.

5. Select the OK button. The updated SmartCAM Material Librarian dialog
box is displayed.

6. Select Edit—Add Material .

7. Change the name of the material. The new material is added in aphabetic
order.

8. Enter the material description.
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Figure 3-39 | SmartCAM Material Librarian - Advanced Wire EDM Material Library [Inch)
Set the name File Edit View Help

and description. HEINGE R EE R ‘?W’”

Material List — Material Properties
[<unspecified> - -
[Brass Cutting Small Diameters Name IBrass Cutting Small Diameters
Sample Data

Description |Brass Finishing .125—.5 Material Thickness|

Process Parameter Sets
----- Root Parameter Set

Tree View

& &

9. Keep the Material Librarian open and continue with the next procedure.

Inserting a Parameter Set

1. Highlight Root Parameter Set, which isdisplayed in the tree view, see
Figure 3-39.

2. Select Edit—Insert Parameter Set The Choose Parameter Set Type
dialog box is displayed.

Figure 3-40 Choose Parameter Set Type

Open the

Choose -5 Part Attributes

Parameter Set -8 Tools & Attributes

Type dialog box. @-@¥ Operations & Process Attributes

e Cancel

3. Select the plus sign that is next to Operations & Process Attributes The
section is expanded.

4. Select Operation from the list.
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Figure 3-41
Select
Operation from
the list.

Figure 3-42
Set the
Operation
selector switch.

Choose Parameter Set Type

£-E% Operations & Process Attributes ﬂ
-7 Finish Allowance
@8 Kerf Width

% Cut Feed

-7 Flush Pressure
@R Flush Type

@ Power Register
@7 Wire Speed

-{§ Wire Tension

0K I Cancel

Ll

5. Select the OK button. The parameter set is added, and the Choose
Parameter Set Type dialog box is closed.

6. Set the Operation selector switch to Finishing. This specifies the operation
type for the parameter set.

| SmartCAM Material Librarian - Advanced Wire EDM Material Library [Inch)

File Edit Miew Help
=8| o|x[m| sl's[+] 2]

Material List — Material Properties

|<unspecified) - T
Brass Cutting Small Diameters Name IBrass Cutting Small Diameters

Sample Data Description IBrass Finishing .125-.5 Material Thickness |

Process Parameter Sets

E|-- Root Parameter Sei Operation : Finishin{
-{@% Operation : Finishing

= Operation EEIFCTTIN -

7. Keep the Materia Librarian open and continue with the next procedure.

Inserting a Nested Parameter Set

1. Select Operation: Finishing from the root parameter set in the tree view.

2. Select Edit—Insert Parameter Set The Choose Parameter Set Type
dialog box is displayed.

3. Select the plus sign that is next to Tools & Attributes. The sectionis
expanded.

4. Select Wire Diameter from thelist.
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Figure 3-43
The Tools and
Attributes
section is
expanded.

Figure 3-44
Set the Wire
Diameter value.

Using Job Operations

Choose Parameter Set Type

E-=F Part Attributes
=8 Tools & Attributes
¥ Tool Assembly
§ Tool Type
% Tool Length
? Wire Tool Material

Eg /irc Diamcter

o |

Cancel

-- Operations & Process Attributes

Select the OK button. The parameter set is added, and the Choose

Parameter Set Type dialog box is closed.

parameter set.

7. Press Enter.

i SmartCAM Material Librarian - Advanced Wire EDM Material Library [Inch)

File Edit View Help

. Set the Wire Diameter input field to .006. This specifiesthe diameter for the

=|8| ox[B| sl's[]| 2%l

Material List

<unspecified>
Brass Cutting Small Diameters |
Sample Data

—Material Properties
Name IBrass Cutting Small Diameters

Description |Brass Finishing .125—.5 Material Thickne;

Process Parameter Sets

(%) =

=2 Root Parameter Set

Wire Diameter :

=1 &38[Operation : Finishing

Wire Diameterl.l]l]ﬁl

dialog box is displayed.

8. Keep the Material Librarian open, and continue with the next procedure.

Adding a Tool Diameter Parameter Set

1. Select Wire Diameter: .006 from the tree view.

2. Select Edit—Insert Parameter Set The Choose Parameter Set Type

3. Select the plus sign that is next to Part Attributes . The section is expanded.
4. Select Material Thickness from thelist.
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Figure 3-45
Select Material
Thickness. =-=F Part Attributes
% Matcrial Thickness
---E“" Tools & Attributes
&% Operations & Process Attributes
0K I Cancel
5. Select the OK button. The parameter set is added, and the Choose
Parameter Set Type dialog box is closed.
6. Setthe Material Thicknessinput field to .125.
Figure 3-46 i SmartCAM Material Librarian - Advanced Wire EDM Material Library [Inch)
Set the Material Ele Edit Yiew Hep
Thickness = | »|x|m| |5 ‘?|'\‘?|‘
value. . : ;
Material List —Material Properties

{unspecified>

[Brass Cutting Small Diameters | Mame IBrass Cutting Small Diameters
Sample Data

Description IBrass Finishing .125-.5 Material Thickneg

Process Parameter Sets

-E Root Parameter Set
E|-- Operation : Finishing
=-7¥|Wire Diameter : .006

7. Press Enter.

8. Keep the Materia Librarian open and continue with the next procedure.
Defining Process Parameters
Process parameters are the last level of information that you add to a material
library.

1. Select Material Thickness: .125 from the tree view.

2. Select Edit—Insert Process ParameterThe Choose Process Parameter
Type dialog box is displayed.
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Figure 3-47 Choose Proceszs Parameter Type

Open the

Choose Process E-5F Part Attributes

Parameter Type &-8¥ Tools & Attributes

dialog box. &% Operations & Process Attributes

= Cancel

3. Select the plus sign that is next to Operations & Process Attributes. The
section is expanded.

4. Select Cut Feed.
Figure 3-48

Select Cut Feed.

=@ Operations & Process Attributes ﬂ
--@H Operation

-7 Finish Allowance
87 Kerf Width

&% Flush Pressure
&% Flush Type

-7 Power Register
-7 Wire Speed

-7 Wire Tension

0K I Cancel

5. Select the OK button. The process parameter is added, and abox is drawn
around it, indicating that this process parameter is the active parameter set.

L]

6. Set the Cut Feed input field to the feed rate that you want to use.
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Figure 3-49 | SmartCAM M aterial Librarian - Advanced Wire EDM Material Library [Inch)
Set the Cut Fil= Edit ¥iew Help

Feed inputfield | @|&| w[X[=] sls(e] 2]

to the rate that . _ _
Material List —Material Properties
you want to use. fied
<unspecified> : z
Brass Cutting Small Diameters ] Name IBrass Cutting Small Diameters

Sample Data

Description IBrass Finishing .125—.5 Material Thickness

Process Parameter Sets

€ Operation : Finishing | [Cut Feed :
=-§% Wire Diameter : .006
=-4#[Material Thickness
{7 Cut Feed :

-

1 | »

@ E Cut FBBdI_dI—

7. Repeat steps 2 through 6, substituting Wire Speed to set the speed.

Duplicating a Parameter Set
A material library can be simple or complex. To reduce the time it takes to build

acomplex library, build aninitial parameter set. Then duplicate the parameters, so
you can change their attributes.

1. Select Wire Diameter: .006 from the tree view.

2. Select Material Thickness: .125 from the edit list.

Note  You can edit only valuesthat are displayed in thislist.

Figure 3-50 i) SmartCAM Material Librarian - Advanced Wire EDM Material Library [Inch)
Select Material ~_Fle_Edit ¥iew Help
Thickness: =|&| ofx|®| ols)w] 28| Edit List
'12,5 ,from the Material List ~Material Properties
edit list. < TS
unspecifie " "
Brass Cutting Small Diameters Name |Brass Cutting Small Diameters
Sample Data Description |Brass Finishing .125—.5 Material Thickness

Process Parameter Set!
- §%|wire Diameter : .006 =]
e+ Material Thickness
@7 CutFeed: .4
.{17 Wire Speed : .05

4 | B
E Material Thickness|_1 25

3. Select Material Thickness: .125 from the edit list.

‘Material Thickness

-

4. Select Edit—Duplicate to copy the Material Thickness: .125parameter set
and all of its parameters. A new Material Thickness parameter set is
displayed below the first onein the edit list.
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Figure 3-51

Set the feed and
speed for the
new Material
Thickness.

5. Set the Material Thicknessinput field to .5.

6. Press Enter.

Using Job Operations

7. Select Cut Feed or Wire Speed from the edit list and update those values.

8. You have completed defining parameters for a finishing operation with a cut
feed of .4 and materials with thickness of .125 and .5.

Note Although you have not defined every possible value for feed and speed,
SmartCAM interpolates these values.

File Edit “iew Help

i) SmartCAM Material Librarian - Advanced Wire EDM Material Library [Inch)

=@ o[x|=] Slxle] 2]

Material List

— Material Properties

<unspecified>

Brass Cutting Small Diameters |

Sample Data

Name IBrass Cutting Small Diameters

Description IBrass Finishing .125—.5 Material Thicknes

Process Parameter Sets

8% Wire Diameter

d Cut Feed

4

;006 2| [cut Feed : .55

'Material Thickness : .b

g Wire Speed : .15
£-%* Material Thickness : .1|25|;|
»

Wire Speed : .15
1 .65 J

&

Wire Spcedlﬁi

Viewing Results

Toview thematerial that you added to the material library, sel ect the plus sign that
isnext to Material Thickness: .125 from the tree view.

Saving and Exiting

To save the material library and exit the Material Librarian, perform these tasks:

1. Select File—Save Changeso save thefile.

2. Select File—Exit to close the Material Librarian.

Opening a Material Librarian File

Onceyou set amaterial librarian file, you can openitin the Job Operation Planner.
To open amaterial librarian file, perform these tasks:

1. Select File—Planner from the Advanced Wire EDM application. The Job
Operation Planner dialog box is displayed.
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Fl'gure 3_52 d.l'Jub Dperation Planner
File—Planner :
) Tool List Job Info...
invokes the Job
Operation Step:61 T Add...
Planner dlalog Tool:61 0.008 dia. Wire Electrode Edit...
box. Duplicate..
Step:b2
Tool:62 0.007 dia. Wire Electrode
Remove...
Move...
Step:81 Renumber...
Tool:81 0.009 dia. Wire Electrode
Sort
By |Ste|:| Num | ¥
Step:82
Tool:82 0.009 dia. Wire Electrode
Step:101
Tool: 101 0.012 dia. Wire Electrode
Step:102 —
Tool:102 0.011 dia. Wire Electrode +

2. Select the Job I nfo button. The Job I nformation dialog box is displayed.
Figure 3-53

The Job Info Job Operations File=awform.jof Date Created=09/07{92
button invokes Revisions=2 Date Revised=04110{97
the Job
. General Machine Material
Information
d/a/og box. Machine Type=Yire EDM Units =Inch
Created by: |
Part Description: | =}- .0005
Job Notes:
SDRC/CAMAX Y
=}-.0005 =
2 cuts, all dias. of wire -
Jg2et -2t +
| Cancel ” Accept |

3. Select the Material tab. The Material page isdisplayed.

Figure 3-54 ,'General ,'Machine ,' Material
Use the Material

page to set the Library Name=

material Part Material=<unspecified>
description. Data File=[not found)

Material Desc:|
Material Thickness: | 0.

Choose Material...

Material Notes...
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Figure 3-55
Use the Choose
Material dialog
box to specify
the file that you
set up in the
Material
Librarian.

Using Job Operations

4. Select the Choose Material button. The Choose M aterial dialog box is
displayed.

Choose Material

Materials:
Sample Data
+
| Cancel || Accept |

5. Select the name of the file that was set up in the Material Librarian.
6. Select the Accept button.

7. Select the Accept button on the Job I nfor mation dialog box.

8. Select the Close button on the Job Operation Planner dialog box.

Points to Remember@

|:| The Material Librarian iconisfound in the SmartCAM program group and
not in the Advanced Wire EDM application.

|:| The Material Librarian enables you to choose tools, operations, and
processes for specific material.

|:| AccessaMateria Librarian file from the Material tab of the Job Information
dialog box.
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Objectives

Overview

Printing Job Operations
Setup Reports

This lesson shows you how to perform these tasks:

= Print ajob information report.
= Print atooling report.
= Print astep report.

Use reports to provide operator instructions and machine setup information.

Select File—Print—Report to open the job operations setup reports submenu.
There are three types of reports you can create in the job operations setup:

= Job Infoopens the Print Job Info Report dialog box so you can print general
information, machine information, and part material information.

= Tool Info opens the Print Tooling Report dialog box so you can print
information about the tools in the job operations setup.

= Step Info opens the Print Step Report dialog box so you can print
information about the steps in the job operations setup.
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Figure 3-56
Select File—
Print—Report,
and specify the
type of report to
work with.

New...
Open...
Merge...
Save Ctrl+F
Save As...

Delete File...

Load Job File...
Save Job File...

Planner...

Keep Defaults...

1. GEOPRACT.PMA4
2. BASIC.PM4
3. CRANK.PM4

4, GSMILL2.pm4

E it

Graphics...
Data...

Job Info...
Tool Info...
atep Info...

Printing a Job Information Report

Use Job Info to print job information or create areport file that contains job
information for the open process model. The report can contain job information,
machine information, and part material information.

Printing Job Information

Perform these tasks to print job information:

1. Select File—Print—Report—Job Info to open the Print Job Info Report

dialog box.

2. Specify the path and filename of the report format file, or use File Selectto
choose afilename from thelist of .f nt fileson disk.

3. Specify thedestination for thereport, Printer or File. If you select File, enter
the path and filename in the corresponding input field, or use File Selectto
choose a filename from the list of .r pt files on disk.

4. Select the Accept button to produce the report.
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Figure 3-57
Use the Print
Job Info Report
dialog box to
create operator
instructions.

Using Job Operations

WIREVJOSHFP JOBRPT.FM

1w Printer
C File: |

| File Select.. | | Cancel | | Accept |

Printing Machine Setup, Operation, and Tool Information

To print reports with full information for machine setup and operation, use the
Step Info Report. To print reports about the toolsin the job operations setup, use
the Tool Info Report.

A standard set of format filesislocated in the report subdirectory of the
SmartCAM installation directory. To search for aformat (. f nt ) file, place the
cursor in the Format File input field and then select the File Select button.

Printing a Tooling Report

Use Tooling Report to seeinformation about the toolsin the active job operations
setup or to create areport file that contains tooling information. Y ou can view
information about al toolsin the job operations setup, or you can limit the report
to only those tools used in steps or in the active process model. Y ou can sort the
tooling report using one of these options:

= current order
= tool number
m  steplist order

m  process model order
To print atooling report, perform these tasks:

1. Select File—Print—Report—Tool Info to open the Print Tooling Report
dialog box.
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Figure 3-58
Use the Print
Tooling Report
dialog box to
limit the report.

All 4]
Sorted by |By current order H

I Include Job Info
Format file: | REVWOSRPTYWTOOLRPT.FMT

@ Printer
C File: |

| File Select.. I | Cancel | | Accept |

2. Enter the name of the format file to use for the report. To search for afile,
select the File Select button.

3. Select Printer to print a paper copy of the report or Fileto print to afile. If
you print to afile, enter the path and name of thefile.

4. Turn on the Include Job Info on/off switch to include general job
information with the tooling report. When the switch is off, the report prints
only the tooling information.

5. Select the Accept button to print the tooling report or create the print file.

Printing a Step Report

Use Step Report to see information about the steps used in the active job
operations setup or to create areport file that contains step information. Y ou can
print information about all stepsin the job operations setup or limit the report to
only those steps that are used in the active process model. Y ou can sort the step
report using one of several options.

1. Select File—Print—Report—Step Info to open the Print Step Report
dialog box.
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Figure 3-59

Use the Print

Step Report All E
dialog box to Sorted by [By current order EX]
limitthe reportto

specific steps. I Include Job Info

Format file: I IREWOSRPTYWSTEPRPT.FMT

@& Printer
Ol File: |

File Select.. I Cancel I Accept I

2. Select the scope and sorting criteriafor the report from the selector switches.

3. Enter the name of the format fileto use for the report. To search for afile, use
the File Select button to choose fromthe . f mt fileson disk.

4. Turn on the Include Job Info on/off switch to include general job
information with the step report. When the switch is off, the report prints
only the step information.

5. Select the Printer option switch to print a paper copy of the report.
Otherwise, select the File option switch to print to afile. If you print to afile,
enter the path and name of thefile.

6. Select Accept to print the step report or create the print file.

Points to Remember@

|:| Usethe Job Information Report to print job information or create areport file
that contains job information for the open process model.

|:| Use the Tooling Report to print information about the tools in the active job
operations setup or to create areport file that contains tooling information.

|:| Use the Step Report to print information about the steps used in the active
job.
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Self-Test

Directions

Test your understanding of the concepts and procedures in this section by
answering the following questions. The answers for each self-test arein Appendix
A of this manual.

1. What pieces of job information arerequired?

a) unit

b) machinefile
¢) bothaandb
d) neither anorb

2. What values must be set to complete a process step?

a) unit

b) machinefile
¢) bothaandb
d) neither anorb

3. How many stepsor tools can you move at atimewhen you usethe Move
feature?

a o0
b 1
c 2
d) unlimited

4. You cannot remove active stepsfrom ajob.

a) true
b) fase
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5. Where do you define material information that you want to useon a
regular basis?

a) Material tab of the Job Information dialog box
b) Material Librarian

¢) Job Information Report

d) anywherein the planner

6. Once material information is set up, how do you accessit from
Advanced Wire EDM?

a) Material tab of the Job Information dialog box
b) Materia Librarian

¢) Job Information Report

d) anywherein the planner

7. Which report should you print if you want to know about the job
information for the open process model ?

a) Job Information Report

b) Tooling Report

c) Step Report

d) Open Process Model Report
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Overview

A

Working with Elements

Elements are the entities that
SmartCAM placesin the
database, displaysinthelist view,
and displaysin the element data
list. Element typesinclude: lines,
arcs, polylines, splines, user
events, sub calls, holes, points,
ellipses, and helixes.

Lessons for This Unit

Creating Elements
Viewing Element Data
Editing Geometry

Changing Properties and
Attributes

Using Show Path

Using Order Path
Transforming Geometry
Importing a CAD File
Exporting a SmartCAM File

Exploring SmartCAM Advanced Wire EDM
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Objectives

Creating Elements

This lesson shows you how to perform these tasks:

Create lines.
Create arcs.

Create wall offsets.
Create holes.
Create rapid points.

Create start profiles.

Create line profiles.
Create arc profiles.
Create polylines.
Create splines.
Create ellipses.
Create user events.
Create rectangles.
Create polygons.
Create lead ins/lead

outs.
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Working with Elements

Overview

With SmartCAM, you can create a variety of geometric elements from various
points. Before you create geometry, use the Insert property bar to identify the
insert location and the properties for the new geometry. If astep is active, the
geometry resultsin CNC code when you use the Generate Code feature. Create
geometry when alayer is active to describe non-coded areas of a part, such as
fixtures, clamps, material boundaries, and construction geometry.

Using the Geometry Toolbox

'- Use the Geometry toolbox modeling tool s to create point rapid, hole, line, and arc
elements.
Figure 4-1 | PointfRapid
Use the Hole
Geometry =
toolbox to create Line
geometry. Arc
Wall Offset
Text
Sub Call

Creating Lines

/‘ I Model File: AWLINES.PM4

UseLineto insert asingle line element. To create aline, you do not always need
to know all of the valuesin the control panel before SmartCAM can solve for it.
Perform these tasks to create lines:

1. Open the model file AWLI NES. PMVA.
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Figure 4-2
Open AWLINES.

Figure 4-3
Set the Insert
property bar.

Figure 4-4
Set the values
on the Line
control panel.

Working with Elements

and Angle

A
.@Q
/ KSB deq.

Tangent Arc

O

Two Points Two Points Tangent to Twa Arcs| Start Point,
[ntermediate Point
. O sond length
Q
e
- 1O <
N
Point, Length Foint and [ntermediate Point,

Angle, and Length

2. Set theinsert location.

- w
m  Setthe Beforeicon or After iconl =4 toindicateif theinsert

point is to be before or after the selected element, process step, tool, or

layer.

m  Select the Element icon , and select the element to be before or
after in thelist view or graphic view.

m  Select the On Layer icon @ or the With Step icon .

= |f youinserted onalayer, set the Layer Number input field on the Insert
property bar. If youinserted on astep, set the step number inthelist view.

= |If you areinserting with a step, set the L evel, Prof Top, Clear, and
Offset input fields on the Insert property bar.

m Ifyouareinserting onalayer, set thelL evel and Prof Top input fieldson
the Insert property bar.

[P I

[=] Peie]q

|-+~ 1o.0000]7] ]

M|

|=| &]xv PLANE|

3. Select Create—Geometry.

4. Select Line from the toolbox. The Line control panel is displayed.

/ Start Point: Y Z 5 Tan Arc: Undo | Reset
End Point: x Y 7z E Tan Arc: "which Sol
Int Point: % Y 4 Line Angle: Length:l

5. Createthelinesin the mode file by setting point valuesin the input fields or
by using apoint, a distance, and an angle. Lines can be made tangent to arcs
by using the S Tan Arc and E Tan Arc input fields.
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Figure 4-5
This line has two
known points.

Figure 4-6
This line has two
known points.

Figure 4-7
This line is
tangent to two
arcs.

Figure 4-8
This line has a
known start
point,
intermediate
point, and
length.

Two Points

——X Point1
|
|
|

¥ Point 2
s Start Point: X [2.5000 | ¥ [6.5000  Z [0.0000 5 Tan Arc: [Undo |[Reset |
End Point: % [2.5000 |~ [FHg Z [ 0.0000 E Tan Arc: I swhich Sol
Int Point: x Y Z | 0.0000 Line Angle: Length:l
Two Points
~+Point 1
~
~
o
>~ Point 2
/ Start Point: X [5.0000 | ¥ [6.5000 | Z [0.0000 S Tan Arc: [Undo [ Reset]
End Point: ¥ [7.0000 [* |5.0] Z |0.0000 E Tan Arc: I Which Sol
Int Point: % Y Z |0.0000 Line Angle: Length: |
Tangent to Two Arcs
< /Q
/// -
O
/ Start Point: X Y Z | 0.0000 S Tan Arc:| 16 Undo ||M
End Point: x Y Z | 0.0000 * 17 " '\Which Sol
Int Point: % Y Z | 0.0000 Line Angle: Length:l
Start Point, .
Intermed ate Point
~and length
N
&)
02
74
~
N
/ Start Point: X [13.0200 | ¥ [4.6050 | Z [0.0000 S Tan Arc: | Undo || Reset |
End Point: x e Z |0.0000 E Tan Arc: "\Which Sl
Int Point: X [14.1400 | Y [5.2850 Z | 0.0000 Line Angle: Length: [ 2.5
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Figure 4-9
This line has a
known start
point, length,
and angle.

Figure 4-10
This line has a
known end or
intermediate
point, and a
tangent arc.

Figure 4-11
This line has a
known
intermediate
point. Specify
any angle and
length.

Working with Elements

Point, Length
and Angle
Q/>
s
N
//S 35 deq.
S
~
/ Start Point: X [0.7500 | ¥ [0.7500  Z [0.0000 S Tan Arc: _Undo || Reset|
End Point: X % Z [0.0000 E Tan Arc: I Which Sol
Int Point: X Y Z |0.0000 Line Angle:| 35.0000 Length:|2.5
FPoint and
Tangent Arc
7
Ve
e
e —
/ Start Point: X Y z S Tan Arc: | Undo || Reset|
End Point: X [5.0000 | Y [1.0000 Z [0.0000 E Tan Arc: I"which Sol
Int Point; % Y Z |0.0000 Line Angle: Length:l
Intermediate Point,
Angle, and Length
7/
/
!
/
7/
/ Start Point: 3¢ Y zZ S Tan Arc: Undo | Flesetl
End Point: x e Z |0.0000 E Tan Arc: "\Which Sl
Int Point: X [10.0000 | ¥ [1.5600 Z | 0.0000 Line Angle: | 35.0000 Length: [ 2.5

Creating Arcs

'

Model File: AWARCS.PM4

If you associate an arc with a step, acircular cutting move results. Perform these
tasks to create full or partia arcs:
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Figure 4-12
Open AWARCS.

Figure 4-13
Set the Insert
property bar.

Figure 4-14
Set the values
on the Arc
control panel.

1. Open the model file AWARCS. PM4.

Center Point Point and Tangent to 2 Lines| Point
and Radius Tangent Line and a Radius de Tanget Arc

N EENPAIRS

Start and End Point|  Three Points Tangent to 3 Lines | Tangent 1o 3 Arcs

Radius Value —_— O
-

Y

—+

L N oo

2. Set the insert location.

w w
Set the Beforeicon or After icon| = onthe Insert property

bar to indicate if the insert point is to be before or after the selected
element, process step, tool, or layer.

Select the Element icon on the Insert property bar.
Select the element to be before or after in the list view.

Select the On Layer icon or the With Step icon .

If you areinserting with astep, select atool from thelist view. If you are
inserting with alayer set the Layer Number input field on the Insert
property bar.

If you areinserting with a step, set the Level, Prof Top, Clear, and
Offset input fields on the Insert property bar. If you are inserting with a
layer, set theWork Plane, Layer, L evel and Prof Top input fieldson the
Insert property bar.

| EPEE (=] pEHn [ze+~] 1[o.0000]7] F] =] ] [=] v PLANE]

3. Select Create—Geometry.

4. Select Arc from the toolbox. The Arc control panel is displayed.

(- X | Y | Radius:l— Tangent EImt Reset
Start Ang: Start Point: \d 5:
EndAng:[ | End Point: X Y E: ArcDir [cw |3
FullArc | IntPaint: X Y I; ™ which Sol

5. Locate the position of theline by inserting X and Y valuesin theinput fields

for the arc’s center point. Use tihangent Element input fields to define
tangent conditions for the arc.

6. Set theArc Direction selector switch t&€W or CCW:
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Figure 4-15
Create an arc
that has a
known center
point and any
radius that you
specify.

Figure 4-16
Create an arc
that has a center
point and a
tangent line.

Figure 4-17
Create an arc
that is tangent to
two lines and
has any radius
that you specify.

s CW generates aclockwise arc.

s CCW generates a counterclockwise arc.

7. Set the Radiusinput field.

Working with Elements

8. Set the Start Ang and End Ang input fields or select Full Arc.

Center Point

and Radius
[
~
- x [2 v [5.65 Radius:[ 5 Tangent Elmt
Start Ang: Start Point: X Y S:
End Ang: End Point % ¥ E: Arc Dir |Cw :]
Int Point: X % I: " which Sol
Foint and
Tangent Line
— T~
/
[ - \
\ /
~ ~
(- X | v | Radius:l Tangent Elmt Reset
Start Ang: Start Point: X [5.25 Y |5.25 5:]16
End Ang: End Point: Y E: Arc Dir |CW #
Full Arc Int Point: % ¥ I: " Which Sol
Tangent to 2 Lines
and a Radius [
(- x | Y | Radius:ll Tangent Elmt
Start Ang: Start Point: X Y S 17
End Ang: End Point: % Y E:[18 Arc Dir |CW :]
FullArc | IntPoint x Y I; " which Sol
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Figure 4-18 Point
Create an arc %md Tanget Arc
that has a
known center
point and that is ST
tangent to an N
arc. N v
. x[1285 | v [5.15 Radius:| Tangent Elmt
Start Ang: Start Point: X Y S: 23
End Ang: End Point: % Y E: Arc Dir |CW :]
Int Point: X ¥ I: " Which Sol
Figure 4-19 Start and End Point
C(eate an arc Radius Vel u
with a start .7 N
point, end point, N s
and radius. ' +
4+
I x| v | Radius:[0.5000 Tangent Elmt
Start Ang: Start Point: % |1 ¥ [1.25 5:
End Ang: End Point: X | 2.75 Y2 E: Arc Dir [cw 3]
Full Arc Int Point: % Y I: "which Sol
Figure 4-20 Three Points
Create an arc
with a known
intermediate PN
point, startpoint, . o
. .
and end point. \
W
{- X | Y | Radius:l Tangent Elmt Reset
Start Ang: Start Point: X | 50000 ¥ |1 5:
End Ang: End Point: X | 7 Y [1.75 E: ArcDir [cw |
Full Arc Int Point: ¥ [ 575 v [2.25 I: 'Which Sol
Figure 4-21 Tangent to 3 Lines
Create an arc
that is tangent to T
three lines. *
'\
(- X | 4| Fladius:l Tangent Elmt Reset
Start Ang: Start Point: X Y S:19
End Ang: End Point: x Y E: |20 Arc Dir | Cw :]
Int Point: % Y HE] "'which Sol
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Figure 4-22
Create an arc
that is tangent to
three arcs.

Working with Elements

Tangent to 3 Arcs

(- * | Y | Radius:l— Tangent Elmt
Start Ang: Start Point: ¥ h'd 5] 24
Endang:[ | EndPoint X Y E:[ 25 ArcDir [cw |3
Int Point: X Y I:[ 26 I Which Sol

Creating Wall Offsets

=

Figure 4-23
Open
AWOFFSET.

Model File: AWOFFSET.PM4

Use Wall Offset to create parallel geometry that is offset from the original
geometry. Create offset geometry from an existing element, group of elements, or
profile. The properties of the new geometry can match the existing geometry, or
you can specify different properties with the Insert property bar. Perform these
tasksto create awall offset:

1. Open the model file AWOFFSET. PMA.

svall Offset

2. Set theinsert location:

Exploring SmartCAM Advanced Wire EDM 4-11



Working with Elements

Figure 4-24
Set the Insert
property bar.

Figure 4-25
Set the Wall

Side, Distance,

and Wall
Repeats.

- i,
Set the Beforeicon or After iconl_"..n. on the Insert property

bar to indicate if the insert point is to be before or after the selected
element, process step, tool, or layer.

Select the Element icon on the Insert property bar.
Select the element to be before or after in the list view.
Select the With Step '?‘ icon.

Set the Level, Prof Top, Clear, and Offset input fields on the Insert
property bar.

[2Z]7 =129 (=] pafeh @+~ L[o.0000]~] P =] ] |=] ta[>xv PLANE|

3. Select Create—Geometry.

4. Select Wall Offset from the toolbox. The Wall Offset control panel is

displayed.
ﬂ Element in F‘rl.inIe: 10 1| Group Walll Undo
Wall Side [Mouse [3] Distance: [0.2500 I Match Properties | Reset

5. Set the Element in Profile input field, and select a profile.

6. Set the following fields on the control panel as necessary.

Set the Wall Side input field.
Set the Wall Repeatsinput field to the desired number.
Set the Distanceinput field to the correct offset.

Turn on the Match Properties on/off switch to force the wall offset

geometry to use the same offset, level, clear, and Prof Top properties as
the original geometry. When set to off, the wall offset geometry usesthe
offset, level, clear, and Prof Top properties set on the Insert property bar.
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Figure 4-26

This is a result of Wa}ul OffS@t

creating wall
offsets.

\

Creating Holes

@‘ Model File: AWHOLES.PM4

Use Hole to create a hole-making operation using the active step and related
properties. Hole enables you to create holes at selected locations, or in aradial or
linear pattern on the part. Perform these tasks to create a hole:

1. Open the model! file AWHOLES. PMA.

Figure 4-27 ;
Open |
AWHOLES. i
|
|
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Figure 4-28
Set the Insert
property bar.

Figure 4-29
Set the values
on the Hole
control panel.

Figure 4-30
Use anchor
points to define
a hole.

2. Set theinsert location.

w w
m  SettheBeforeicon or After iconl_"'..l. on the Insert property
bar to indicate if the insert point is to be before or after the selected

element, process step, tool, or layer.
= Select the Element icon on the Insert property bar.
= Select the element to be before or after in the list view.

m  Select the With Step '?‘ icon, and select a hole electrode from the
list view.

m  Setthel evel, Prof Top, and Clear input fields on the Insert property bar.
[2Z1 7 =] 29 (=] pEHn [ze+~] 1[o.0000]7] F] =] ] [=] v PLANE]
3. Select Create—Geometry.

4. Select Hole from the toolbox. The Hole control panel is displayed.
5. Set the Tip Depth input field to the depth of the hole.

@ Hole Point: % Y Tip Depth:l 1.0000 " Which Sol [ Undo
Anchor Point: 3

Y
Distance: Angle:|

Reset

6. Locate the position of the hole by setting the Hole Point input fields or by
setting the Anchor Point, Distance and Angle input fields. Multiple hole
operations can be performed at a single location.

Note Theholesizeis determined by the properties of the tool used to

create it.
Hole
X
Distance
Anchor
Point
(x,¥)
! X-axis

7. These additional fields on the control panel can be set for further contol of
the hole.

= Turn on the Which Sol on/off switch if you want to choose between
multiple possible solutions before accepting your geometry.
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Creating Rapid Points

Figure 4-31
Set the values
on the Point/
Rapid control
panel.

A rapid point isathree-dimensional location in space. Rapid points are often used
to move the tool to a safe location at the start or end of the program or at tool
changes. If you assign arapid point to a step, the resulting point becomes a rapid-
positioning move.

1. Open amode file.

2. Set theinsert location:

v w
m  SettheBeforeicon or After iconl_"'..l. on the Insert property
bar to indicate if the insert point is to be before or after the selected

element, process step, tool, or layer.
m  Select the Step icon ? ¥l on the Insert property bar.
m  Select the step to be before or after in the list view.
m  Select the With Step icon.
m  Select Step #3 to make this arapid move with atool.
3. Select Create—Geometry.

4. Select Point/Rapid from the toolbox. The Point/Rapid control panel is
displayed.

Point: X | 3.0000 Y | 4.0000 Distance: "“&hich Sol Undo I
Anchor Point: X Y Angle: ™ Project to Clear [ Reset

5. Set the Clear input field on the Insert property bar.

6. Locatethe position of the point by setting the Point input fields or by setting
the Anchor Point, Distance,and Angle input fields.

Using the Profiles Toolbox

-
ﬁ

Use the Profiles toolbox modeling tools to create a continuous profile of line and
arc elements. These modeling tools can solve relati onshi ps between el ements that
you cannot define completely with the available information, enabling you to
maintain a continuous profile even if some elements on it are unsolved or
pending. SmartCAM can have up to two pending elements at a time before it
must solve them with the information you provide for athird element.

Information about pending elementsis listed under Pending Elems on the
workbench. SmartCAM tracks the information for pending elements, and as soon
asit can solve for a pending element, it automatically does so and updates the
model. Thisintelligent-solution capability speeds up the profiling process.
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Figure 4-32
Use the Profiles
toolbox to create
profiles.

You can create open and closed profiles. An open profile has a separate start point
and end point. You can useit to define the outline of apart or afeature. In aclosed
profile the start point and the end point are at the same coordinate location, thus
creating a closed feature such as a cut-out.

There are two methods for creating a profile:

m Use Create—Profiles—Arc and Line Profiles to create the profile elements
sequentially.

= Create each profile element independently. Use Group to place the elements
in an active group, and then use Edit—Geo Edit—Profile Trim to create a
profile from them.

Start Profile
Line Profile
Arc Profile

Pending Elems

Creating Start Profile Points

Figure 4-33
Set the Insert
property bar.

Use Start Profile to identify the start of the first element in a profile. If you do not
specify a start profile point, SmartCAM uses the end point of the element
occurring before the current insert position as the start of the profile. If you use
the With Step option in the Insert property bar, the finished profile is a continuous
toolpath.

Use values that you want as you perform the tasks in this procedure:

1. Open a model file.

2. Set the insert location:

w
m  Set theAfter iconl —*a onthe Insert property bar to indicate if the
insert point is to be before or after the selected element, process step,

tool, or layer.
m  Select theElement icon on the Insert property bar.
m  Select the elemel(l3) to be before or after in the ligtew.

m  Select thaVith Step icon '?‘ and select a tool from thist view
(10).

m  Setthel evel, Prof Top, Clear, andOffset input fields.

[/ ~J29 =] pERh [e>~] L[o.0o00]7] ¢ =] [=] &lxy PLANE

3. SeleciCreate—Profile.
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4. Select Start Profile from the toolbox. The Start Profile control panel is
displayed.

Figure 4-34 Start Prof Point: X (27500 * [0 Distance:
Anchor Point: 3 ' Angle:

Set the values

g?atr?i (’:n' r(;ZI/e 5. Locate the start position by setting the Start Prof Point input fields, or by

panel selecting the input field and using the snap icons. It is easiest to use Snap
pick mode and the Snap Endpoint icon to select the right end of the lower
line. When the cursor turnsinto a Snap pick mode cursor (short cross hairs),
press the left mouse button.

6. Keep the model file open.

Creating Line Profiles

Use Line Profile to create aline that istangent to or intersects the previous
element in the profile. If thelineis not completely defined, it is displayed as
dashed. Use the Advance button to move to the next element.

Use the values you want as you perform the tasks in this procedure:
1. Continue from the start profile.

2. Select Line Profile from the toolbox. The Line Profile control panel is

displayed.

Figure 4-35 Start Point X=2.75% Y=0.0 Z=0.0 Advance
Set the values End Point: X | 7.0000 i] Z [0.0000 Undo

: 21 Tangent 1st Int Point: X Y Line Angle: Reset
on the Line o —

] @ Intersect 2nd Int Point: ¥ Y Length:

Profile control
panel. 3. Locate the end position by setting the End Point input fieldsto 7, 0, or you

can define the line using an angle and a tangent element.

4. Select the Advance button. Thisisuseful if you cannot fully define the line
element.

Creating Arc Profiles

Use Arc Profile to create an arc that is tangent to or intersects the previous
element in the profile. If the arc is not completely defined, it is displayed as
dashed. Use the Advance button to move to the next element.

Use values that you want as you perform the tasks in this procedure:
1. Continue from thelast line profile.

2. Select Arc Profile from the toolbox. The Arc Profile control panel is
displayed.
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Figure 4-36 Center Point: % | v | 1st Int Point: % Y Advance

Set the values Start Point X= 2.75 Y=0.0 Znd Int Point: x ¥ Undo

on the Arc ) Tangent End Point: x | | 3rd Int Point: % v ,E
Profile control @ Intersect Radius:l— End Ang:l— m

panel. 3. Set these values on the control panel:

m  Select theTangent option switch.

m  Setthe Arc Direction selector switch to CCW.

m  Setthe Radiusinput field to .5[12.7].

m  Setthe Center Point input fieldsto 7 [177.8], 1.75 [44.45)].
4. Select the Advance button and then define the next element.

Completing the Profile

To complete the profile, perform these tasks:

1. Select Line Profile from the toolbox.

2. Select the End Point input fields, and snap to the endpoint, which istheright
end of the upper horizontal line. The completed profile is displayed.

Challenge Project

Directions

Use the Profile feature to generate the part shown in Figure 4-37 by performing
these tasks:

1. Set the start profile point at the origin.
2. Createthe line and arc profilesin the clockwise direction.

3. If you want additional practice, create the profiles again, but use the counter-
clockwise direction.

Note  You need to use the Advance button due to the lack of information
on the part print.
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Figure 4-37 M

Use the Profile = 6 . O {
feature to

generate this

part.

Using the Curves Toolbox

Use the Curves toolbox modeling toolsto create polyline, spline, elipse, and
helix elements.
Figure 4-38 I Polyline
Use the Curves o
toolbox to create spline
polylines, Ellipse
splines, ellipses, .
and helixes. Helix
Poly5hx
Polyarc Fit

Creating Polylines

v’\ Use Polyline to create an element made up of a sequence of line segments. Use
polylines when you need to create multiple straight line curves or stock boxes.
Polylines help reduce the number of line segmentsin complex models.

Use values that you want as you perform these tasks to create a polyline:

1. Set theinsert location:
"’_.I i,
s SettheBeforeicon [ #« or After icon| ™" on the Insert property

bar to indicate if the insert point is to be before or after the selected
element, process step, tool, or layer.

m  Select the Element icon on the Insert property bar.

m  Select the element to be before or after in the list view.
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Figure 4-39
Set the Insert
property bar.

Figure 4-40
Set the values
on the Polyline
control panel.

b

i

m  Select the On Layer icon
Insert property bar.

or the With Step icon '?‘ on the

m |f youinserted onalayer, set the Layer Number input field onthe Insert
property bar. If you inserted on astep, set the step number inthelist view.

s Setthelevel, Prof Top, Clear, and Offset input fields on the Insert

property bar.

EAPEIE [=] [Ele]q |-+~ 1 0.0000]7] F]

M|

|=] ta[>xv PLANE|

2.

Select Create—Curves.

3. Select Polyline from the toolbox. The Polyline control panel is displayed.

P x] /] z]
@ Insert Control Point:l of

! Change << I (<=1 [>> I Erase |

I Close Ends Group Vertexl Go
™ Restrict Level Undo
Max Vertex Length: | Reset

4. Set the Polyline Pointinput fields for each of the pointsin the polyline.

5.

Select the Go button.

Fitting a Polyline with a Polyarc

Figure 4-41

Set the values
on the Polyarc
Fit control panel.

Use Polyarc Fit to transform the conventional point data of apolylineinto a
polyarc.

Perform these tasks to create a polyarc fit:

1.
2.

Set the insert location.

Select Create—Curves—Polyarc Fit

3. Select Polyarc Fit from the toolbox. The Polyarc Fit control panel is

displayed.

g Fit Tolerance: Long Line:

Sharp Angle:

=
I Match Properties

Go I Undo I Resetl

4. Group the polylines that you want to fit.
5. Set the Fit Tolerance input field.

6.
-
8

Set the Sharp Angleinput field.

the new polyarcs are created.

. Set the Long Line input field to the length beyond which chords are not fit.

. Turn off the Keep Original on/off switch to erase the original polylines after

Select the Go button. The resulting polyarcs are displayed in the Elements

list asline or arc profiles.
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Creating Splines

‘hU Use Splineto create a smooth element through multiple points. Splines are useful
when you need a smooth flowing surface.
Figure 4-42
Compare initial
spline points to a
completed
spline. Initial Spline Points
Completed Spline
Perform these tasks to create a spline:
1. Set theinsert location:
- i,
= SettheBeforeicon or After icon I —*a onthelnsert property
bar to indicate if the insert point is to be before or after the selected
element, process step, tool, or layer.
m  Select the Element icon on the Insert property bar.
= Select the element to be before or after in the list view.
m  Select the On Layer icon pA or the With Step icon "?‘ on the
Insert property bar.
m |f youinserted on alayer, set the Layer Number input field in thelist
view. If you inserted on a step, set the step number in the list view.
s Setthelevel, Prof Top, Clear, and Offset input fields on the Insert
Figure 4-43 property bar.
Set the Insert 2|2 =[29 =] b [o=~] Llo.0000[7] ] =] cT [F] &l PLANE]
property bar.

2. Select Create—Curves.
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Figure 4-44
Set values on
the Spline
control panel.

3. Select Spline from the toolbox. The Spline control panel is displayed.

f\" Spline Point: 3 | ' | a | " Close Ends GmuE Vertexl Go
@ Insert Control Point:l of " Restrict Level Undo
C! Change ’_j Max Vertex Lenglh:l | Reset
Start Vector: [ Y | a l— Start Length: [ |
End Vector: X Y z End Length:[ |

4, Set the Spline Point input fields to the value for each of the points.
5. Select the Go button.

Creating Ellipses

Figure 4-45
Construct an
ellipse from
different
locations.

Figure 4-46
Set the ellipse
values.

Use the Ellipse control panel to create an ellipse. You need to indicate a center
point, angle of inclination, primary axis|ength, secondary axislength, start point,
start angle, and an end angle.

2nd Axis Length

st Axis Length

'/Start and End of 0

\Start Point

Center Point

Once you set the insert location and elect to insert with a step or on alayer,
perform these tasks:

1. Select Create—Curves.

2. Selectllipse from the toolbox. Th&llipse control panel is displayed.

Ellipse Dir[cw  [#] Undo || Reset |
| Center: % 'S
1st Axis Length: Start Point: X Y Start Ang:
2nd Axis Length: End Point: X Y End Ang:

3. Select a clockwiseCW) or a counterclockwiseCCW) ellipse direction.

4. Specify the position of the center point.

5. Select thénclination Angleinput field. This is the angle of the primary axis
of the ellipse, which is parallel to the X axis and has positive angles that are

measured in the counterclockwise direction.
6. Set thelst AxisLength input field.
7. Set thend AxisLength input field.
8. Set theStart Point input fields.
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9. Set the End Point input fields.

10. Setthe Start Angleand End Angleinput fields. To createafull elipse, enter
0 for the start and end angles.

Creating a Five-Axis Polyline

1}_\) Model File: AWPOL Y5X.PM4

A 5-axis polyline is a sequence of line segments with vectors at each segment end
point, which is a control point. Use Poly5x to create a 5-axis polyline that
controls the angle and direction the wire moves during a4-axis wire EDM
operation. With Poly5x, you identify control points and the angle of the wire at
those points. You also specify the direction of the toolpath between control
points.

You can also modify the 5-axis polyline using the Edit—Geo Edit—M odify
feature. For automatic 5-axis polyline creation, see Creating Links, on page 5-6.

Perform these tasks to create a 5-axis polyline:
1. Open the model file AWPOLY5X. PMA.

Figure 4-47
Open
AWPOLY5X.

2. Select Create—Curves

3. Select Poly5x from the toolbox. The Poly5x control panel is displayed.
Figure 4-48 ]).\/l Polyline Point: X Iu.uquu ¥ [2.0000 I Close Ends Go
Set the values @ Insert Control Pulnt:l of 0 Prof Top:| 1.5000 Undo
on the Poly5x 0 Change E Erasei Level: | 25.0000 Reset

Vector Input [uy :] Offset: U | 0.0000 Angle Q:

control panel. Angle R

4. Turn on the Insert option switch.

5. Set the Level input field to the polyline’s Z-height for the active work plane,
in this case;0.25[6.35].
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6. Set the Prof Top input field to represent the top of the surface defined by the
polyline. This must be different from L evel. Enter 1.5.

7. ldentify the work plane and step for the polyline.

8. SetthePolylinePoint input fieldsto 0, -2[-50.8] , 0, 0 (Offset U, Offset V, X,
Y) to identify the location of the first polyline point. Thisis the first control
point.

9. Set the Vector input field to identify the offset for the first control point.

10. Set the second control point to 1, -2[-50.8] , 0, 0. The readout line helps you
establish the correct location. For the second control point, you must use the
UV offset option for the wire’s vector position. Once you create the second
control point in a different location from the first, a move (segment) is
defined and the vector angle QR option is available.

Note  As you enter control points, SmartCAM displays the segments and
vectors for the 5-axis polyline. It displays each vector as a line from
the control point and wire vector, with an identification circle and
an arrow marker.

11. Create these additional control points and related vectors:
» Third—1[24.5], -2[-50.8], 0, -.75[-19.05]
= Fourth—2[50.8], -2[-50.8], .75[19.05], -.75[-19.05]
= Fifth—2[50.8], 2[-50.8], .75[19.05], .75[19.05]
= Sixth— -2[-50.8], 2[50.8], -.75[-19.05], .75[19.05]
= Seventh— -2[-50.8], -2[-50.8], -.75[-19.05], -.75[-19.05]
= Eighth— -1[-24.5], -2[-50.8], 0, -.75[-19.05]
= Ninth— -1[-24.5], -2[-50.8], 0, 0
= Tenth—o0, -2[-50.8], 0, 0

12. Select the Go button. SmartCAM displays the segments and vectors for the
5-axispolyline. It displays each vector as aline from the control point, at the
defined angle, to the height set by the Prof Top input field.

Note If the vector lines are not displayed, select Utility—Display Modes.
Turn on Thickness and turn on Auto Redraw.
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Figure 4-49
This is a result of
Poly5X.

Using the User Elements Toolbox

—

Use the User Elements toolbox modeling tools to create user-specific commands,
rectangles, and polygon elements.
Figure 4-50 | User Event
Use the User Rectangle
Elements
toolbox. Polygon
Gear

Creating a User Event

e ﬁ' Use the User Event control panel to insert a machine-control event at a specific
point in the process model. These commands can include program stops,

comments, callsto template file selections, and other machine functions. Perform
these tasks to create a user event:

1. Set theinsert location for the user event.
2. Select Create—User Elmts

3. Select User Eventfrom the toolbox. The User Eventcontrol panel is
displayed.
Figure 4-51 4 l [Ge J0oo]

Enter a Location Point: X | v |

command inthe 4 Enter the command that you want in the Event Text input field.
Event Text input

field. 5. Setthe X and Y coordinates of the Location Point for the point in the
graphic view where the user event is displayed.

6. Select the Go button. The user event record is displayed in the list view.
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Creating a Rectangle

I:I Use the Rectangle control panel to create the rectangle shown by entering a
length, width, corner position, and an angle. To generate a true rectangle with
sguare corners, you must enter 0 in the Corner Radius input field.

Figure 4-52
Draw this
rectangle.
i
Perform these tasks to create the rectangle:

1. Set theinsert location.

2. Select Create—User Elmts

3. Select Rectanglefrom the toolbox. The Rectanglecontrol panel is

displayed.

Figure 4-53 l:l Rectangle Corner: X |1.0000 Y |1_|]|]|]|] Lewvel:| 0.0000 | Go | Undo
Enter rectang/e Length:|5.0000 Yidth:| 3.5000
information. Angle:| 30.0000 Corner Radius:| 0.0010

4. Enter valuesin the Rectangle Corner Length (along X axis), Angle (from
X axis, positive is counterclockwise), Width (along Y axis), Corner
Radius, and Levelinput fields. The Level sets the Z-height of the rectangle.

5. Select the Go button.
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Creating a Polygon

G‘ Use the Polygon control panel to create a polygon with a specific number of

sides.
Figure 4-54
Draw this
polygon.
Polygon Center(3,2.5)
Perform these tasks to create a polygon:
1. Set theinsert location.
2. Select Create—User Elmts
3. Select Polygonfrom the toolbox. The Polygoncontrol panel is displayed.
Figure 4-55 & Polygan Center: % [3.0000 | Y [2.5000 Level:[0.0000 [Ge_J[unio |
Enter po/ygon Inscribed Circle Dia:| 3.0000 Number of Sides: |10
information.

4. Enter the Polygon Center Inscribed Circle Dia, Number of Sides and
Level input fields.

5. Select the Go button. The results are grouped automatically.

Creating Gears

Job File: AWGEAR.JOF

Use Gear to create gear geometry with straight (nonhelical) involute spline teeth.
You can specify adifferent pressure angle for each gear you create.

Perform these tasks to create a gear:
1. Select File—New.
2. Select File—Load Job File.
3. Openthejob file AWGEAR. JOF.
4. Select Create—User Elmts

Exploring SmartCAM Advanced Wire EDM 4-27



Working with Elements

Figure 4-56
Set the values
on the Gear
control panel.

Figure 4-57
This is a result of
creating a gear.

5. Select Gear from the toolbox. The Gear control pand is displayed.
Gear Center Point: Y | z |I].I]I]I]I]
Number of Teeth: Clearance:
Pitch Diameter: Pressure Angle: | 14.5 ii I Use Insert Properties

10.

11.

12.

Set the coordinates for the Gear Center Point input fieldsto 0,0,0.

Set the Number of Teeth input field to 14. Thisis the number of teeth that
the gear will have.

Set the Pitch Diameter input field to 10.

Set the Clearance input field to .01, which is the clearance val ue (backlash)
to use on the gear.

Select the Pressure Angleinput field, and enter the pressure angle of the
tooth.

Choose whether to turn on the Use I nsert Properties on/off switch:
»  On—Usethe settings from the Insert property bar.

m  Off—Usethe default settings.

Select the Go button to create the gear.

Note  You must enter a setting for all theinput fields on the control panel.
If asetting is missing, SmartCAM will prompt you for the value.

Geo Edit Toolbox

—
(=& =)

_i..p

The Geo Edit toolbox contains modeling tools that enable you to change, add, or
delete geometry elements.

4-28 Exploring SmartCAM Advanced Wire EDM




Working with Elements

Leading In/Out

l= Mode File AWLEAD.PM4

']

Use Lead In/Out to create lines or arcs to produce gradual tool-feed movement
into and out of a profile. The start and end elements of the profile must be lines,
arcs, polylines, or ellipses.

Thelead is created on the same side as the profile offset. If there is no offset, the
lead will be created on theright. SmartCAM automatically sequences the lead-in
and lead-out moves relative to the profile.

Leading In/Out for an Open Profile

Figure 4-58
Compare the Line leadin m owe

line and arc \(
Length
[P erp. Distanice T

lead-in moves.
Arcleadinmowe

Perform these tasks to create alead in or alead out for an open profile:
1. Open the model file AWLEAD. PM4.

Figure 4-59
Open AWLEAD.

2. Select Edit—Geo Edit.

3. Select Lead In/Out from the toolbox. The Lead In/Out control panel is
displayed.
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Figure 4-60
Enter the Lead
In/Out
information.

k.

l— Angle: | 90.0000 l_Change Start Undo
Clln @ Line Length: I Line Offset Match Reset
T Qut I Arc Radius:
@ Both O Both  Perp Distance: Ref Point: X | v | " on

If the Ref Point on/off switch isturned on, set Ref Paoint to the point for the
lead-in and lead-out moves to start and end.

If the Ref Point on/off switch isturned off, set these input fields:
= Set Angleto the sweep angle of the arc.

m  Set Length to the length for lead-in and lead-out line moves. You can
leave thisfield blank and specify a value in the Perp. Distance field
instead.

m  Set Radiusto aradius for lead-in and lead-out arc moves. You need to
turn on Arc or Both (from the Line, Arc, Both column) to enable this
field.

Select the Element in Profileinput field and an element in the profile where
you want the lead-in and lead-out moves to be done.

Turn on the I n, Out, or Both option switch:

= |n placesalead-in move on the profile.

= Out places alead-out move on the profile.

= Both places both alead-in move and alead-out move on the profile.
Turn onthe Line, Arc, or Both option switch:

m  Lineuseslinesfor thelead-in and lead-out moves.

m  Arcusesarcsfor thelead-in and lead-out moves.

= Both places aline before an arc lead-in move and after an arc lead-out
move.

= Set Perp. Distanceto the perpendicul ar distance from the profile where
the lead-in and lead-out moves will begin and end.

Turn on the Change Start on/off switch to reorder the elementsin a profile
before placing the lead-in and lead-out moves.
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Points to Remember G
|:| Identify the insert location and the properties for the geometry before
creating new geometry.

Y ou do not need to know all the values on a control panel to create profiles.
SmartCAM can solve for some data.

Associating geometry with a step resultsin CNC code.
Associating geometry with alayer does not result in CNC code.

Use Wall Offset to create geometry that is parallel to existing geometry.

N I R

Insert a machine-control event at a specific point in the process model with
the User Event feature.
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Objectives

This lesson shows you how to find information about element coordinates and
properties.

Overview

Use the Element Data feature to view information about the element coordinates
and properties for each element in amodel. Viewing element data does not affect
the geometry database.

Using Element Data

i Model File: AWNOCORE.PM4
Use the Element Data dial og box to view the modeling data for each elementina
model. Hidden elements are not displayed. Perform these tasksto view visible
modeling data:

1. Open the model file AWNOCORE. PM4.
Figure 4-61
Open
AWNOCORE.

5 d &
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2. Select Utility—Element Data, or press F7. The Element Datadialog box is

displayed.
Figure 4-62
Set the values FMT: [4
EL#=74 Type= Arc CW Layer= 10
on the Element Clear= 0.0 Prof Top= OFF Work Plane= XY PLANE n
Data dialog box. Start X=-0.035 Y=-0.141 Z=0.0 Start Prof
End X=-0.035 Y=-0.141 Z=0.0
Center X= -0.035 v=-0.135 7= 0.0 Radius= 0.006 |
St. Angle= 270.0 End Angle= 270.0 +

3. Usetheinput fields, list view, or graphic view to select an element.

4. Select the Full List button to display afull screen of the element data for the
model.

5. Select the Cancelbutton when you are finished viewing the data.

Points to Remember@

|:| You can view modeling data for each element in a model.
|:| Viewing element data does not affect the geometry database.
|:| Hidden datais not displayed in the Element Data dialog box.
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Overview

Editing Geometry

This lesson shows you how to perform these tasks:
= Trim and extend geometry.

= Trimagroup of elements.

= Trimaprofile.

= Explode an element.

m Blendlinesand arcs

s Create achamfer.

= Splitacurve.

= Modify the shape of elements.

s Delete elements.

Use Trim/Extend to trim elements or extend disconnected elements to an
intersection point. Elementsto be trimmed or extended must be on the same work
plane. Trim/Extend does not work on complex curves, such as splines and
helixes.
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Using the Geo Edit Toolbox

—
O =}

_i..p

Figure 4-63
Use the options
in the Geo Edit
toolbox.

Usethe modeling toolsin the Geo Edit toolbox to change, add, or del ete geometry

elements.

| Trim{Extend
Group Trim
Profile Trim
Blend
Chamfer
Split
Lead InfOut
Modify
Delete

Trimming and Extending Geometry

—

Figure 4-64
Open
AWTRIMEX.
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Use Trim/Extend to trim elements or to extend disconnected elementsto an
intersection point. Elementsto be trimmed or extended must be on the same work

Model Filee AWTRIMEX.PM4

plane. Perform these tasks to trim or extend geometry:
1. Open the model file AWIRI MEX. PMA.

Lines

Lines and Arcs

2. Select Edit—Geo Edit.




Figure 4-65
Set the values
on the Trim/
Extend control
panel.

Figure 4-66
Trim the lines.

Working with Elements

3. Select Trim/Extend from the toolbox. The Trim/Extend control panel is

displayed.
EN 1stKeep Side [Mouse [¥] Reset
1 2nd Element: 2nd Keep Side |Mouse g " Which Segments

4, Set these values on the Trim/Extend control panel:

= Turn on the Which Segments on/off switch to view all solutions for
trimming and extending the elements you select.

m  Setthelst Keep Sideselector switchtothesideof thefirst curveto keep.
Typicaly, thisis set to M ouse to keep the portion of the curve you select.

m  Setthe 2nd Keep Side selector switch to the side of the second curve to
keep. Typically, thisis set to M ouse to keep the portion of the curve you

select.

m  Select the 1st Element input field.

m  Select the geometry to trim.
m  Select the 2nd Element input field.

(=
| =
--Second Element
4
First Element 1st Keep Side[RIGHT
2nd Keep Side| RIGHT
lst Keep Side| LEFT
Znd Keep Side|LEFT [:Leg

[
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Figure 4-67
Extend the lines.

Figure 4-68
Specify the
segments that

you want to use.

A

1st Keep Side| RIGHT

2nd Keep Side| LEFT

5. Select the geometry to trim. The Which Segments dialog box is displayed.

Int#:l 1 Prev
2nd [L (3] Next

Cancel I Accept I

6. Set these values on the Which Segments dialog box:

m  Select the Previous or Next buttons until the solution you want is
displayed.

= Select the Accept button when you have selected asolution. If you do not
want any of the solutions, select the Cancel button.

Trimming a Group of Elements

7!

Model File: AWTRIMGP.PM4

Use Group Trim to trim the elements in the active group to their intersections
with a selected profile or element. You can trim a single element or a group
consisting of lines, arcs, or polylines. Group Trim does not enable you to extend
elements. Perform these tasks to trim a group of elements:

1. Open the model file AWFRI MGP. PM4.
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Figure 4-69
Open
AWTRIMGP.

Figure 4-70
Set the values
on the Group
Trim control
panel.

Working with Elements

Groun Trim

Al

|
|

<

2. Group the elements to trim.

3. Select Edit—Geo Edit.

4. Select Group Trim . The Group Trim control panel is displayed.

7

@ Trim 1] Keep Side [RIGHT [ [LGo | [undo |

1 Split

5. Set these values on the Group Trim control panel:

Select the element to trim to.
Turn on the Trim option switch.

Turn onthe Keep Sideselector switch to control which element partsare
affected.

Select the Element in Trim Profile input field, and select an element
with which to trim.

6. Select the Go button. If the results are not what you want, select the Undo
button to remove the incorrect solution.
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Figure 4-71
This is the result
of trimming the

group. Group Trim

;f?? <7 NS

NAAVARY

|

Trimming a Profile

Model File: AWTRIMPF.PM4

Use Profile Trim to intersect, trim or extend, and sequentially order groups that
are on the same level and work plane. Profile Trim is useful for creating profiles
from unconnected elements imported from a CAD system or created by planar
cuts. Perform these tasks to trim a profile:

1. Open the model file AWIRI MPF. PMVA.

Figure 4-72

Open Profile Trim 5

AWTRIMPF. \ 7 \
Keep Side
Indication Point

2. Group the geometry to change.

Figure 4-73 3. Select Edit—Geo Edit.

Set the Profile

and Keep Side 4. Select Profile Trim from the toolbox. The Profile Trim control panel is

Indication input displayed.

fields on the

Profile Trim A Profile and Keep Side Indication: X [7.0500 | ¥ [1.2500 Go | [Undo

control panel. T [3
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5. Set these values on the Profile Trim control panel:
m  SettheProfileand Keep SideIndication input fields.
m  Set thelntersect Extension Tolerance input field.

Note Identify the Profile and Keep Side Indication by either entering the
coordinatesinthe X and Y fields or selecting a position in the
graphics view.

6. Select the Go button. The profileis trimmed.

Figure 4-74

Th/S/garesu/tof Profile Trim
trimming the

profile. e

Exploding an Element

‘}' Model File: AWBLEND.PM4
m

Use Explode to convert elements in the active group into primitive elements
(arcs, lines, or polylines). This lets you control the arc tangencies or polyline
segments that represent curved portions of profiles.

1. Open the model file AWBLEND. PMVY.

Figure 4-75

Open B‘ ehd"’ mg CUFV@S Expl ode polyline
AWBLEND. /
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Figure 4-76
Set the values
on the Explode
dialog box.

2. Select Group—New Group, and select the elements to explode.
3. Select Edit—Explode. The Explode dialog box is displayed.

Explode Level Tnlerance:ll].l]l]]l]

Cl Lines
Cl Arcs
O] | cancel | | Accept |

4. Turn on the Polylinesoption switch.

5. Set the Toleranceinput field, which is the maximum chordal allowance for
the resulting elements. The tighter the tolerance, the smaller the resulting
elements.

Note  Once an element or group of elementsis modified with Explode,
you cannot change the new, primitive elements back to the original
elements. Be sure you save your model and select the correct
elements and explode level before completing the operation.

6. Select Accept

Blending Lines and Arcs

Figure 4-77
Open
AWBLEND.

Model File: AWBLEND.PM4

UseBlend to insert an arc segment between two lines or arcs, and trim them to the
arc tangent points. The lines and arcs to blend must be on the same work plane.
The blended arc uses the same properties as the first selected element and is
inserted immediately after it in the database. Perform these tasks to blend lines
and arcs:

1. Open the model! file AWBLEND. PMVA.

Blending Curves Exp‘odiw

2. Select Edit—Geo Edit.
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Figure 4-78
Set the values
on the Blend
control panel.

Figure 4-79
This is a result of
blending the
curves.

Working with Elements

3. Select Blend from the toolbox. The Blend control panel is displayed.

2nd Element:l

Inside Radius:
Grp Outside Radius:
Grp Change Radius:

6.0000

Group Blendl Undo I Reset

"which Blend

4. Select the 1st Element input field, and select the first element or group the
geometry to be blended with the Group Blend feature.

5. Set the following as necessary:

m  Setthelnside Radiusinput field to the blend radius value.

m  Set the Grp Outside Radiusinput field to the radius value to use for
creating group blends when the tool offset is outside the corner. A value
of 0 removes the blending arc between two elements.

m  Setthe Grp Change Radiusinput field to specify anew radius for arcs
if you are blending a group.

6. Either select the 2nd Element input field, and select the second element, or
select the Group Blend button.

The blend is executed.

Blending Curves

Expl ode pol yline

Creating a Chamfer

Model Filee AWLINES.PM4

Use Chamfer to insert aline of agiven size at an angle relative to two line, arc,
eliptical, or polyline elements on the same work plane. The two elements do not
have to connect, but the chamfer must reach between them. The Chamfer
modeling tool also trims or extends the two existing elements to the intersection
point of the chamfer. Perform these tasks to create a chamfer:
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1. Open the model file AWLI NES. PM4. You will chamfer the two linesin
the first Two Points box.

Figure 4-80
Open Two Points Two Points Tangent to Twe Arcs| Start Point,
AWLINES . Intermediate Point
o . O 2nd | ength
Py /\
Q
e
- 1O <
| —+
Point, Length Point and Intermediate Point,
and Angle Tangent Arc Angle, and Length
@@Q/\
e 135 deg. .
S
2. Select Edit—GeoEdit.
3. Select Chamfer from the toolbox. The Chamfer control panel is displayed.
Figure 4-81 1 1st Element: Parallel Size: Undo | Flesell
Set the values _\' 2nd Element: Length: Perp Size: " Which Chamfer

on the Chamfer 4

. Set the Angle input field to the angle of the chamfer. The angle of the
control panel.

chamfer is measured from the first element. Positive angles are measured
counterclockwise from the first element, and negative angles are measured
clockwise from the first element.

5. Set the Length, Parallel Size or Perp Sizeinput fields.

m  Length specifiesthe length of the chamfer.

s Parallel Sizespecifies the width of the chamfer. (If length and angle are
set, SmartCAM can automatically calculate this value.)

m  Perp. Sizespecifiesthe height of the chamfer. (If length and angle are
set, SmartCAM can automatically calculate this value.)

6. Select the 1st Elementinput field, and select the first curvein the graphic
view.

7. Select the 2nd Elementinput field, and select the second curve in the
graphic view.
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Figure 4-82
Specify the
solution that you
want to use.

Working with Elements

Select first element

Select second element ———

Select first
element

P_arallel Inter-
Size section #

Select second element

Angle
Length

Perp.
Size

/><

Splitting a Curve

e
hal

Figure 4-83
Open AWSPLIT.

Figure 4-84
Specify values
on the Split
control panel.

Model File: AWSPLIT.PM4

Use Split to divide an arc, line, élipse, or polyline at any point along its length.
You can extend or trim the elements at the split point to create a break or an

overlap.

Split creates an additional element in the database. (Two elements appear in the
database to replace the single element that was split.) SmartCAM keeps the new
element in the correct sequence with the original properties. Perform these tasks

to split acurve:

1. Open the model file AWSPLI T. PM4.

2. Select Edit—Geo Edit.

3. Select Split from the toolbox. The Split control panel is displayed.

‘/., @ Nearest Point
e

! Element Division

! Distance Along

Mear Point: ¢ |

% Length: [0.5000 |

Distance:

v | Undo
Gap Width: | 0.0000 Reset
From | Start

4. Set Nearest Point Element Division, or Distance Along
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= |f you choose Nearest Point, enter the coordinates for the split point on
the element in the Near Point input fields.

= |f you choose Element Division, enter the decimal equivalent for the
percent of the element’s length where the split should occur Fbthe
Length input field. Also set th&rom selector switch to identify where
to measure from to calcula¥# L ength.

= If you chooseDistance Along, enter the distance along the element for
the split to occur in thBistance input field. Also set th&rom selector
switch to identify where to measure from to calculistance.

5. Set theElement input field and select an element to split.

Modifying the Shape of Elements

nU' Mode File AWMODIFY.PM4

Use Modify to change the geometric information for a selected element. When
you select Modify and an element, SmartCAM displays solution settings for that
element in the control panel. Change the settings to create a different solution for
the element.

You can modify these element types:
= Holes

s Lines

m  User elements

= Points

m  Helixes

= Subroutines

= Arcs

m  Polylines

s Text (dimensions)
= Ellipses

m  Splines

When you select an element to modify, the appropriate dialog box for the element
is displayed.

1. Open the model fiIAVWMODI FY. PM4.
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Figure 4-85
Open
AWMODIFY.
2. Select Edit—Geo Edit.
3. Select Modify from the toolbox. The Modify control panel is displayed.
Figure 4-86 nU [ig]
Open the Modify
controlpanel. - 4 ggject the Element to Modify input field.

5. Select the element to modify. The element-appropriate dialog box, in this
case the Modify Polyline dialog box, is displayed.

Figure 4-87

The Modify X |8.4I]I]I] ¥ | 5.9600 Z |I].I]I]I]I] close Ends
Polyline dialog T Insert  Control Puint:l 5 of 5
box is displayed. @® Change
™ Convert to Spline Go | Undo | Cancel | Accept |

6. Make the necessary changes, and select the Go button.

7. Select the Accept button.

Deleting Elements

x‘/‘ Model File: AWLINES.PM4

Use Delete to remove an element or a group of elements from the database. Undo
enables you to recover the last element or group deleted. Once you close the
Delete control panel, you cannot recover deleted items. Perform these tasks to
delete an element:

1. Open the model file AWLI NES. PM4
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Figure 4-88 .
Open
AWLINES.

/

2. Select Edit—Geo Edit.
3. Select Deletefrom the toolbox. The Deletecontrol panel is displayed.

Figure 4-89 )(/ Il Group Delete | [Undo
Set the Delete
control panel.

4. Select the Element to Deleteinput field.
5. Select the element to delete. The element is deleted.
6. Select the Undo button to restore the most recently deleted element.

Note  You cannot undo more than the most recently deleted element.

Points to Remember@

|:| Elements to be trimmed or extended must be on the same work plane.
|:| Group Trim impacts only the active group. It does not extend an element.
[ ] split creates an additional element in the database.

|:| Only the last element or group deleted can be recovered with the Undo
button.
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Changing Properties and
Attributes

Objectives

This lesson shows you how to perform these tasks:
= Change tool path properties.
m  Changelayer properties.

= Change hole or point properties.

Overview

Use Property Change to change these properties for an element or set of elements:
m  The clearance heights

s The step associated with the geometry

m  TheZlevel

m  Theoffset direction

m  Whether apiece of geometry is drawn on alayer or with a step

Using the Property Chg Submenu
Use the Property Chg submenu to update modeling properties associated with
existing elements.

Note  You must have an active group of elements before using Property
Change modeling tools. Use the Group tool palette to select an active

group.
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Figure 4-90
Learn the
components of
the Property
Change
submenu.

| Edit I

Geo Edit:
Transform::
Order Path::
Property Chg
MName Elmts...
Explode... Ctrl+E

Define Sub »

BRemove Sub...

Toolpath...
Holes/Paints...
Lavers...
Work Plane...

Al+F1
Alt+F2
Alt+F3
Alt+F5

Changing a Toolpath Property

Figure 4-91
Open
AWPRPCHG.

Use Tool path to change one or more tool path properties for an active group of
elements. Properties that you can change include step, tool offset, level,clear, and
prof top. You must select an active group of elements before you can access the
Toolpath Property Change dialog box. Perform these tasks to change a toolpath

property:

1. Open the model file AWPRPCHG. PM4.

2. Group the geometry to change.

3. Select Edit—Property Chg—Toolpath. The Toolpath Property Change

dialog box is displayed.
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Figure 4-92
Set the values
on the Toolpath
Property
Change dialog
box.

Working with Elements

Toopath Propeny Change |
EN—

Tool= 1000000

Level:| 2.0000
Clear:[3.0000 < [on |3 Reset
Offset [RIGHT#|  Prof_Top: [on [¥] Cancel | [ Accept |

4. Enter the changes on the dialog box. To change the Offset, Clear, and Prof
Top values, you must change the Offset selector switch from N/C to another
value.

5. Select the Accept button.

Changing a Layer Property

Figure 4-93
Set the values
on the Layers
Property
Change dialog
box.

Use Layers to associate the active group of elements with alayer or to change
layer assignments. If you associate elements with alayer, SmartCAM does not
generate code for them. Place items such as clamps and part blanks on layersto
check tool clearance of obstacles during Show Path. Perform these tasks to

change alayer property:
1. Group the geometry that you want to change.

2. Select Edit—Property Chg—Layers. The Layers Property Change
dialog box is displayed.

Layers Property Change
Change to Layer: I 2

Add Layer...

Z Lewvel:|3.2000
Prof_Top: | 2.0000

<on 3]
| AcceEt I

3. Enter the changes on the dialog box. To change the Prof Top input field, you
must change the Prof Top <- selector switch from N/C to another value.

| Heset| | Cancel |

4. Select the Accept button.
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Changing a Hole or Point Property

®‘\1 Use Holes/Points to change the properties of hole or point elementsin the active
i group. You can change the assigned step, level, clearance, or spot diameter, or
you can change agroup of pointsinto holes. Perform these tasksto change ahole
or apoint property:

1. Select Edit—Property Chg—Holes/Points The Holes/Points Property
Changedialog box is displayed.

Figure 4-94 Holes/Points Property Change

Set the values

on the Holes/ ||—
Points Property ; . : .
Change dialog N/C, Default Hole Step= [No F)rllls] Tlp_Depth.I T
box. Level.l
Clear:l <- INFC H

Type[nic 3] Peck[N/C [¥] [ Reset | [ cancel | Accept |

2. Enter the changes on the dialog box. To change the Type selector switch and
Clear input field, you must change the Clear <- selector switch from N/C to
another value.

3. Select the Accept button.

Using Show/Mask

%I Model File: ELECTRODE.PM4

Use the Show/Mask dialog box, which is on the Utility menu, to show or mask
geometry in amodel file. You can select elements by layer, step, tool, or work
plane. SmartCAM does not display, select, or code hidden or masked elements.
Masked elements are not deleted from the database; they are just hidden.

Show/Mask is useful for selectively viewing only a portion of the model. This
reduces the redraw time and the time required when using Show Path.

Perform these tasks to show and mask elements:
1. Open the model file ELECTRODE. PM4.
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Figure 4-95
Open
ELECTRODE.

Figure 4-96
Set the values
on the Show/
Mask dialog
box.

Working with Elements

2. Select Utility—Show/Mask . The Show/Maskdialog box is displayed.

m Step |1|— Mask Top Z:I—
C Tool ) Show Mask Bottom Z:I—
) Layer ® Hide [ Showanz |

I Plane = Auto Redraw Accept I

3. Select the method to choose elementsto show or mask (Step, Tool, Layer, or
Plane).

4. Select either the Showor the Hide option.

5. Usethelist view, theinput field, or the graphic view to select the elementsto
show or mask.

Note  AnH isdisplayedinthelist view next to an element, step, or layer
that is hidden. When the Show Mask dialog box is displayed, you
can select the hidden element to redisplay that geometry. You can
also select an element that is not hidden to automatically mask that
geometry.

6. Select the Acceptbutton. The geometry is displayed or hidden.

7. Press F8 to redraw the screen, if necessary. Remember to use this key
anytime you want to instantly identify what is masked.
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Using Color Change

4

Figure 4-97
Open
ELECTRODE.

Figure 4-98
Set the values
on the Color
Change dialog
box.

Model File: ELECTRODE.PM4

Use the Color Change dialog box, which is on the Utility menu, to change the
color, layer style, or both for existing elementsin the model. The colors available
depend on your computer’s graphic display card. This option affects only the
display, not the code generation.

Perform these tasks to change the color:

1. Open the model filELECTRODE. PM4.

2. SelecUtility—Color Change. The Color Changedialog box is displayed.

Colors: Layer Style
@ Step | R @ Solid
Cl Layer | NN | ) Broken
) Tool I N | ) Dotted

Cancel | Accept |

3. Select the Step, Layer, or Tool option to indicate what type of geometry to
change.

Note  Color assignmentsfor any steps that have numbers greater than 255
are not saved by SmartCAM following a session. Therefore, only
color information for step numbers 255 or lessis consistent between
SmartCAM sessions.

4. Usethelist view, input field, or graphic view to select elements to change.

5. Select the Accept button.
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Points to Remember G
|:| You must have an active group of elements before using Property Change
modeling tools.
|:| You can change toolpath, layer, and hole/point properties.
|:| When you associate elements with alayer, code is not generated for them.

|:| The Color Change feature enables you to change the color of specified
elements.

|:| Changing the color of elements affects only the display, not the code
generation.
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Objectives

Overview

Using Show Path

This lesson shows you how to perform these tasks:
= Set the Show Path control panel.

= Start Show Path.

= Stop Show Path.

Show Path provides a representation of the toolpath before any parts are cut. Use
Show Path to verify the sequence and toolpath of the model based on your
machine’s capabilities.

Note  Show Path uses information stored in the custom tool graphics (CTG)
file for each tool to perform the machining simulation in the graphic
view. If you have not specified a CTG file in the tooling information,
SmartCAM will display a standard tool based on your tooling selection.
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Showing the Toolpath

@‘ Model Filee AWSHPTH.PM4

Perform these tasks to show the toolpath:
1. Open the model! file AWGHPTH. PMVA.

2. Select View—Get View. The Get View dialog box is displayed.
Figure 4-99

Select ISO from
the Get View Views:
dialog box. TOP ﬂ

RIGHT

FRONT

150

4]
* [@E

3. Select ISO from the Get View dialog box.
4. Select View—Show Path. The Show Path dialog box is displayed.

Figure 4-100
Set the values X= = z=

on the Show Step= Tool= Speed= Feed= Start
Path dialog box. Range Start:[ 1 |60 Advance
Machine= <undefined> Tool Check

Time=

Show Tool [Animate |¥] - [30 [¥] Speed: 012 3 4[5 678 9
5. Set ShowTool to Animate - 3D, and set Speedto 5.

6. Select the Start button. SmartCAM simulates the tool path. You can see
whether the geometry has the necessary sequence and manufacturing
properties.

Note  You may change the simulation speed any time during Show Path
by pressing the number keys 1-9.

7. To stop ShowPath, press the Esc key.
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Points to RememberG

|:| Show Path verifies the sequence and toolpath before you cut parts.

|:| SmartCAM displays a standard tool based on your tooling selection unless
you specify a CTG file for the tooling information.

|:| Select the Start button on the Show Path dialog box to begin displaying
tool path.

|:| Select ESC to stop displaying toolpath.
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Objectives

Overview

Using Order Path

This lesson shows you how to perform these tasks:
= Chain geometry.

m  Reversethe order of geometry.

= Movethe profile start.

= Resequence curves.

= Optimize the order of hole operations.

m  Use Step Sort.

Use Order Path modeling tools to change the sequence and direction of the
toolpath. You can verify that the toolpath is valid by using Order Path to order
elements sequentially and in the same direction. If necessary, you can change the
database sequence of the active group or sort it according to the assigned steps.
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Using the Order Path Toolbox
Open the Order Path toolbox by sdecting the Order Path Toolbox icon or by selecting
— Order Path from the Edit menu. You can use the Order Path toolbox to change the
order and sequence of the toolpath.

Figure 4-101 | Chain
Open the Order Rev Order
Path toolbox. —
Prof Start
Step Sort

Sequence Move

Chaining Geometry
LN

T Model File: AWCHAIN.PM4
N

Use Chain to convert connecting elementsinto a contiguous profile of sequential
elements so that the end point of one element isthe start point of the next element.

You can asojoinindividua linesor polylinesinto one polyline element. Perform
these tasks to chain geometry:

1. Open the model file AWCHAI N. PMVA.

Figure 4-102
Open
AWCHAIN.

2. Select View—Show Path The Show Pathcontrol panel is displayed.
3. Select the Start button.

4. Select the Closebutton after you are finished viewing the tool path.
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Figure 4-103
Notice the initial
toolpath is out of
order.

Figure 4-104
Set the values
on the Chain
control panel.

Working with Elements

5. Select Edit—Order Path.
6. Select Chain from the toolbox. The Chain control panel is displayed.

% aonm E—
s T Polyline Join
) Both

7. Set the Element in Profile to Chaininput field. Select any element of the
profileto chain.

Note  The element you select determines the direction of the other
elements. If the connected elements form a closed profile, the
selected element is the starting element of the profile.

8. Set the Chain, Polyline Join, or Both option switch; otherwise, select the
Group Chain button:

m  Chain links all elementstogether in one profile.

= Polyline Join joins a series of lines or polylinesinto one polyline,
decreasing the number of elements in the database.

= Both creates a continuous polyline and a profile chain at the sametime.

m  Group Chain chains selected groups.
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Figure 4-105
Notice that the
final toolpath is
in order and
does not gouge
the part.

Reversing the Order of Geometry

4k Model File: AWREVORD.PM4
—
Use Rev Order to reverse the direction or database order of a selected element,
profile, or group of elements. Perform these tasks to reverse the order of
geometry:
1. Open the model file AWREVORD. PM4.

Figure 4-106

Open

AWREVORD.

2. Select Edit—Order Path.

3. Select Rev Order from the toolbox. The Reverse Ordercontrol pandl is
displayed.
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Figure 4-107 E @ Order and Direction [E_l GrouE Reversel Undo
, ! Direction Only

Specify values e —

for the Reverse Y

Order control 4. Set one of the following:

panel. . . )
= Order and Direction reverses the order of the elements or profiles

relative to each other and the element direction of each individual
element or profile.

= Direction Only reverses the el ement direction only, leaving individual
elements or profilesin the samelocation in the database.

s Order Only reversestheorder of profilesor individual elementswithout
changing their direction.

5. Set the Element in Profile to Reverseinput field. Select an element to
reverse. To reverse an entire profile, select any element in the profile.

6. Select the Group Rever se button to perform the reverse order operation on
the active group.

Moving Profile Start

‘ Model File: AWPRFST.PM4

Use Prof Start to resequence asingle profile so that the element you select isthe
first element. You can use Prof Start to position cut starts strategically at
convenient locations. Perform these tasks to move the profile start:

1. Open the model file AWPRFST. PMVA.

Figure 4-108
Open
AWPRFST.

il

2. Select Edit—Order Path.

3. Select Prof Start from the toolbox. The Prof Start control panel is
displayed.
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Figure 4-109 | [Undo |

Specify values

onthe ProfStart 4 Set the Start Point of Start Profile Element field to a start point.
control panel.

Resequencing Curves

i)l Model File AWSEQMV.PM4

Use Sequence Move to change the sequence of the active group to a defined
position. You can also rearrange the sel ected elements into the order in which
they were added to the group. Use Sequence Move to place different machining
events or elements into the most efficient order in the database. Perform these
tasks to resequence curves:

1. Open the model file AWNGEQW. PM4.

Figure 4-110
Open
AWSEQMV.
2. Set the insert position where you want it in the database because Sequence
Move places the newly sequenced curves at this location.
3. Select Edit—Order Path.
4. Select Sequence Movérom thetoolbox. The Sequence Moveontrol panel
isdisplayed.
Figure 4-111 i) Move Group to Current Insert Position: @® By Existing Group Sequence | Go I Undo
Specify values k ! By Group Selection Sequence
for the 5. Group the geometry.
Sequence
Move control 6. Set the Move Group to Current Insert Position switch to one of the
panel. following:
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= By Existing Group Sequence moves an active group of elementsto a
new location in the existing sequence.

m By Group Selection Sequence moves an active group of elementsto a
new location in the order in which you select them.

7. Select the Go button to reorder the curves. Select the Undo button to undo
the selection.

Using Step Sort

E |
[

Figure 4-112
Open
AWSTPSRT.

Model File: AWSTPSRT.PM4
Use Step Sort to resequence a group of elements or all the elementsin the process
model according to the steps or tools associated with them.

When you copy geometry to different locations, the order of events staysthe
same for each location. Use Step Sort to change the order of events so that one
tool finishes all of its operations before SmartCAM indexes the next tool.

You can sort elements in the following ways:
= Sort elements associated with a step or tool.

= Sort al elementsin the database according to the step order or tool order in
the job operations setup.

= Sort an active group according to the step order or tool order in the job
operations setup.

Perform these tasks to sort by steps:
1. Open the model file AWGTPSRT. PM4.

2. Select Edit—Order Path.
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Figure 4-113
Specify values
on the Step Sort
control panel.

3. Select Step Sort from the toolbox. The Step Sort control pand is displayed.

E?é i Active Group | All Steps
L @) Entire File Sort Single Tool #: All Tools

4. Select the Active Group or Entire File option switch.

= Active Group resequences only elements in the active group.
m  EntireFileresequences all elementsin the database.

Note  Elements associated with layers will be sequenced before elements
associated with steps.

5. Specify whether you want to sort one step or tool, or all steps or tools.

m  One step or tool—Specify astep or tool number in the Sort Single Step
#or Sort Single Tool #input field. You can use the sametool in multiple

steps.

= All steps or tools—Select the All Stepsor All Tools button. The stepsor
tools are sorted using the order of the tools in the job operations setup.

Points to Remember@

|:| Use Order Path to change the sequence and direction of the toolpath.

|:| Use Rev Order to reverse the direction or database order of a selected
element.

|:| Use Sequence Move to place machining events or elements in the most
efficient order in the database.
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Objectives

Overview

Transforming Geometry

This lesson shows you how to perform these tasks:

Move geometry.

Rotate geometry.

Mirror geometry.

Scale geometry.

Show and mask geometry.

Use the Transform toolbox to change, or transform, the geometry of the active
group. The Transform toolbox includes tools to move, rotate, scale, mirror, or
copy agroup.

Note  The Transform modeling tools are not available unless thereis an active

group.
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Using the Transform Toolbox

Open the Transform tool box by selecting the Transform Toolbox icon or by selecting
Transform from the Edit menu. Use the modeling toolsin the Transform toolbox
to move, rotate, mirror, project, or scale geometry elements that are in the active

group.

Figure 4-114 | Move

Use the Rotate

Transform )

toolbox. Mirror Image
Scale
Project

Creating Work Planes When Transforming

You can create awork plane when you rotate and mirror geometry by turning off
the Suppress Plane on/off switch. The work plane you create is based on the
current transformation.

Moving Geometry

Model Filee AWROTATE.PM4

Use Move to change the location of the active group or, with the Copy option,
move one or more copies to new locations. You can also move an active group
from the current work plane to a destination plane. Perform these tasks to move
geometry:

1. Open the model file AWROTATE. PMA.

4-70 Exploring SmartCAM Advanced Wire EDM



Working with Elements

Figure 4-115
Open
AWROTATE.
2. Group the elements to move.
3. Select Edit—Transform .
4. Select Move from the toolbox. The Move control panel is displayed.
: _ From 0 | From Point: % [ 2 oooo Y [3.0000 Z [0.0000 Undo
Figure 4-116 gE=] *To Point: % [a.0000 | ¥ [6.0000 * [2f I copies: [1
Set the values Destination Plane: | NfC Fsan by Tools
on the Move . . . .
control panel. 5. Set the From Point input fields to the point from which to move the group.

6. Set the To Point input fields to the location to which you are moving the
group.

Rotating Geometry

& I Model File: AWROTATE.PM4

Use Rotate to rotate an active group around a pivot axis on the active work plane.
With the Sort by Tools option, el ements are automatically sequenced and can be
sorted so that all uses of each tool are grouped together to reduce tool changes.
Perform these tasks to rotate geometry:

1. Open the model file AWROTATE. PMA.
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Figure 4-117
Open
AWROTATE.

Figure 4-118
Set the values
on the Rotate
control panel.

2. Group the elements to rotate.
3. Select Edit—Transform .
4. Select Rotate from the toolbox. The Rotate control panel is displayed.

Q |45| ¥ Axis Y Axis 7 #xis | ™ Suppress Planes Go_|
@ 2D Pivot Axis Point: |3.|]l]l]l] Y |4.|]|]|]l] Z IE.I]I]I]I] l_Copies: |1 Undo
03D Axis End Point: X | ¥ Z[2.0000 [[FiSort by Tools

5. Turn on the 2D or 3D option switch:

= 2D pivotsthe active group around the specified point. The rotation is
paralld to the active work plane.

= 3D rotates the active group around the specified three-dimensional axis.

6. Set thePivot Axis Pointor Axis End Pointinput fieldsto thelocation of the
pivot point, as follows:

= For 2D rotation, thisis the point around which the active group pivots.

= For 3D rotation, thisis one end of the pivot axis. If the option switch is
set to 3D, identify the other end of the pivot axis.

7. Turn on the Suppress Planesn/off switch to limit creation of auto planes
for two-dimensional operations and nonplanar elements for three-
dimensional operations.

8. Set the Rotation Angle input field.
9. Select the Go button.
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Mirroring Geometry

Figure 4-119
Open
AWMIRROR.

Figure 4-120
Set the values
on the Mirror
Image control
panel.

Model File: AWMIRROR.PM4

Use Mirror Image to create areverse, or mirror image, of the elementsin the
active group. You can use thisto create symmetrical parts or left- and right-
handed versions of the same part.

Mirror Image reverses the tool path direction and places the offsets on the proper
side. You can maintain the same cut type for the image as for the original or you
can reverse the cut type. Perform these tasks to mirror geometry:

1. Open the model file AWM RROR. PM4.

Use Mirror to create this shape arcund the origin.

2. Group the elementsto mirror.
3. Select Edit—Transform .

4. Select Mirror Image from the toolbox. The Mirror Image control panel is
displayed.

o First Point: X | 3.0000 Y | 4.0000 z % Suppress Planes Go_|
""" @ 2D Second Point: % [§.0000 4 z Mcopy T'Sort by Tools Undo
1 3D Third Point: x Y pd [~ Reverse Order and Direction

5. Turnon the 2D or 3D option switch:
m 2D createsamirror image across aline.
= 3D creates amirror image across a plane.

6. Set theFirst Point input fieldsto the starting point of the line along which to
mirror the image.

7. Set the Second Pointinput fields to the ending point of the line along which
to mirror the image.
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Figure 4-121
This is the result
of mirroring the
geometry.

8. Turn the Copy on/off switch on to create a copy of the original group of
elements on the mirror side.

9. If Copy ison, turn off the Sort by Tools on/off switch to machine the
elements in each copy independently of all other copies. Turn on this on/off
switch to coordinate sequencing of the elementsin all copies so that each tool
completesits operation in al copies before moving to the next tool.

10. Turn on the Reverse Order and Direction on/off switch to create mirror-
image elements that travel in the same direction as the original elements.
Turn this switch off to create mirror-image elements that travel in the
opposite direction.

11. Select the Go button.

Use Mirror to create this shape around the origin.

Scaling Geometry

Model Filee AWROTATE.PM4

Use Scale to increase or decrease the size of a selected group. You can change the
size of the elements proportionally or distort them by using different values for
the X, Y, or Z axes. Scale operates relative to the XY plane.

Elements that can be scaled include holes, arcs, lines, polylines, ellipses, splines,
points, and user elements. If you scale ahelix nonproportionally, SmartCAM uses
the larger scale factor as aradius to maintain the circular shape. You cannot scale
dimensioned text.

Scaleis often used to allow for shrinkage or expansion factors and scale
conversions. Scale changes the size of elements in the database and the
corresponding machine code. Perform these tasks to scale geometry:

1. Open the model file AWROTATE. PMA.
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Figure 4-122
Open
AWROTATE.

Figure 4-123
Set the values
on the Scale
control panel.

Working with Elements

P

2. Group the elementsto scale.
3. Select Edit—Transform .

4. Select Scalefrom the toolbox. The Scalecontrol panel is displayed.

X Factor:| 2.0000 | Y Factor:| 2.0000 Z Factor: | 2.0000 Go |
Reference Point: X [0.0000 | ¥ [1.0000 | Z [0.0000 Undo

5. Set the following fields on the control panel:

m  Setthe X Factor input field to the value by which to alter the size of the
group of elements along the world X axis.

s SettheY Factor input field to the value by which to alter the size of the
group of elements along theworld Y axis.

m  SettheZ Factor input field to the value by which to ater the size of the
group of elements along the world Z axis.

m  Setthe ReferencePoint input fields to the value from which the scaling
operation occurs. Thisisthe only point in the scaled group that does not
change.

6. Select the Go button.
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Projecting Geometry

% Use Project to project an image of the active group of planar elementsto aplane.
With Project you can create tool path or layer geometry on planesthat are parallel

to or oblique to the work plane. Projecting is similar to shining alight across the
existing geometry in the direction of the active work plane’s Z axis and casting
the shadow on the defined projection plane. The shadow becomes the new
geometry, and SmartCAM assigns it to an auto work plane.

Ensure that the elements are in the active group. SmartCAM places the projected
geometry in the database location you specify in the Insert property bar. The
properties and database location of the original geometry in the active group
remain unchanged.

Perform these tasks to project geometry:
1. Group the geometry to project.
2. Set the insert location:
= Set theBeforeicoan on the Insert property bar.
= Select theElement iconﬂ on the Insert property bar.

m  Select the element to be before or after in the list view.

= Select thaVith Step icon '?‘ and select a thread step from the list
view.

m  Set theWork Plane direction. The projection will be parallel to this
direction.

3. SelecEdit—Transform .

4. Select Project from the toolbox. The Project control panel is displayed.

Figure 4-124 E@ Offset Side [Pos +

Set the values \ Offset Amount:[ 0.0000 |
on the Project Director/End Elmt:
control panel.

5. Set the Generator input field to the starting element on the generator profile.
6. Set the Director input field to the ending element on the director profile.

7. Set the Offset Sideselector switch, and select the side of the surface to offset
the projection. Thisinput field has no affect on tool offset.

8. Select the Offset Amount input field to the distance you want the projection
offset from the surface. Thisfield is active only when Offset Sideis set to
Posor Neg

9. Select the Go button. The projection is compl eted.
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Points to RememberG

1 OO0

[]
[]
[]

[]
[]

Transforming tools are not available unless there is an active group.
Use Move to change the location of the active group.

Use Rotate to rotate an active group around a pivot axis on the active work
plane.

Mirror Image reverses the tool path directions and places the offsets on the
proper side. You can maintain the same cut type for the image as for the
original or you can reverse the cut type.

Use Scale to increase or decrease the size of a selected group.
Use Scale for unit conversions.

SmartCAM does not display masked elements, so you cannot select or code
them.

Masked elements are not deleted from the database.
Press F8 to instantly identify masked elements.

Exploring SmartCAM Advanced Wire EDM 4-77






Objectives

Overview

Importing a CAD File

This lesson shows you how to bring a CAD fileinto SmartCAM.

Import transfers the geometry contained in DXF, DWG, VDA-FS, and IGESfiles
into a SmartCAM process moddl file (.pm4).

The quality and reliability of the data transfer improves when you select only the
geometry you need and appropriate conversion options from the CAD system
before importing the CAD file.

Using Import

2

A CNC process model is created using either inch or metric units, and it consists
of a.pm4 file and a .jof file. The .pm4 file holds the geometry while the .jof file
specifies all the tooling and operation information. Every time you save a CNC
process model, these files are saved as a pair.

The unit setting establishes the units for everything relating to the model,
including the job tooling. SmartCAM does not support inch and metric unitsin
the same model. When you are ready to import afile, determine the units of both
the file being imported and the .jof filein the process model. How you import the
geometry depends on whether these two file units are the same or different.
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Figure 4-125
Open the Import
dialog box.

You can import in these ways.

Import into amodel file that has the same units.

Import into amodel file that has different units, and adopt the units of the
existing file.

Import into amodel file that has different units, and adopt the units of the
incoming file.

Importing into a Model with the Same Units

Perform these tasksto import a CAD fileinto anew or existing model that hasthe
same units:

Setup File: | . \camconligs i in.set

1. If you areimporting into a new file, set the units in the new file to match the

units of thefile to import. If you are importing into an existing file, proceed
to step 2.

2. Select File—Import . The Import dialog box is displayed.

From File: [ C:\SM9{CAMCON{SAMPLES\ecase.igs [ File Select.. ]
File Type [IGES ~.igs) KX

Log File: | \SM9\CAMCOMN\SAMPLE S\ecase.LOG F use 53]
| CAM Connection I | Cancel | | Accept |

. Set the File Type selector switch.
. Enter the path and name of the fileto import in the From File input field, or

use the File Selectbutton to specify the path and name of thefile.

. Enter the name of the setup file used with the file type of theimported filein

the Setup Fileinput field. Generally, there is a separate setup file for each
file type. In most cases, the setup file is automatically inserted when the file
typeis selected. You can also use a customized setup file.

. Turn on the Useon/off switch if you want to create alog file.

Note  Leavethisswitch off unless you have problemsimporting the file
because log files are typically very large.

. Namethelog file or have SmartCAM name it for you.

= Tonamethelogfile, enter the name of the log fileto createin the Log
File input field.

m  Tohave SmartCAM name the log file, turn on the Auto Name on/off
switch. (You must have turned on the Useon/off switch.)

8. Select Acceptto load thefile.
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Importing and Adopting the Existing Model File’s Units

Perform these tasks to import a CAD file into a new or existing model that has
different units:

1.
2.

o o M~ w

Open the model file that you want to import the CAD fileinto.

Complete steps 2 through 8 of Importing into a Model with the Same Units,
on page 4-80.

Select the Name Group icon from the Group tool palette.
Select the Result group.

Select Edit—Transform—Scale

Specify the appropriate scale factor.

= To change from inch to metric, multiply by 25.4

= To change from metric to inch, multiply by .03937
After the import, assign tools and operations to the geometry.

Verify the model using ShowPath or Element Data

Importing and Adopting the Incoming Model File’s Units

1.
2.

10.

Open the model file that you want to import the CAD file into.

Complete steps 2 through 8 of Importing into a Model with the Same Units,
on page 4-80.

Select File—Load Job File.

Usethe File Selectbutton, which opensthe Opendialog box, and browse for
the. j of filethat you want to useto load your steps.

Note Whenyouloada. j of file, the units setting in the existing model is
changed to the units of the newly loaded . j of file, regardless of the
units set in Utility—System Units.

Select the Name Group icon from the Group tool palette.
Select the Result group.

Select Edit—Transform—Scale.

Specify the appropriate scale factor.

= To change from inch to metric, multiply by 25.4

= To change from metric to inch, multiply by .03937
After the import, assign tools and operations to the geometry.

Verify the model using ShowPath or ElementData.
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Points to RememberG

|:| The quality and reliability of the datatransfer improves when you select only
the geometry you need and appropriate conversion options from the CAD
system before importing the CAD file.

|:| SmartCAM does not support inch and metric units in the same model.

|:| When you are ready to import afile, determine the units of both the file being
imported and the .jof filein the process model. How you import the geometry
depends on whether these two file units are the same or different.

|:| You can import in these ways:
= Import into amodel file that has the same units.

= Importintoamodel filethat has different units, and adopt the units of the
exigting file.

= Importintoamodel filethat has different units, and adopt the units of the
incoming file.

|:| If you are importing into a new file, set the units in the new file to match the
units of thefile to import.
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Exporting a SmartCAM File

Objectives

This lesson shows you how to convert the elementsin an existing SmartCAM

process model to a DXF (.dxf), DWG (.dwg), VDA-FS (.vda), or an IGES (.igs)
file.

Overview

The quality and reliability of the data transfer improves when you select only the

geometry you need and appropriate conversion options before exporting the
SmartCAM process model.

Using Export

Eﬂ Perform these tasks to export a SmartCAM process model to a CAD file:
— 1. Select File—Export. The Export dialog box is displayed.

Figure 4126 [
Open the Export

dialog box.

To File: | CASM\SHARED\DRAYAecase.IGS |

File Select. |
File Type [IGES [~.igs) E

Setup File: |..'||,camcun'||,igs_x_in.set
Log File: | C:ASM9\SHARED\DRAVAecase.LOG Fuyse:
| CAM Connection |

| Cancel | | Accept |

2. Set the File Type selector switch.

3. Enter the path and name of the file to export in the To File input field, or use
the File Selectbutton to specify the path and name of the file.
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4. Confirm the name of the setup file used with thefile type of the exported file
in the Setup Fileinput field. Generally, there is a separate setup file for each
file type. In most cases, the setup file is automatically inserted when the file
typeis selected. You can also create a customized setup file. If the selected
file type does not require a setup file, thisinput field is dim.

5. Turn on the Use on/off switch if you want to create alog file.
6. Namethelog file or have SmartCAM name it for you.

»  Tonamethelogfile, enter the name of the log fileto createin the L og
Fileinput field.

m  Tohave SmartCAM name the log file, turn on the Auto Name on/off
switch. (You must have turned on the Use on/off switch.)

7. Select Accept to export the file. When the export is complete, the window
displays a Done message, and the status and export windows are
automatically closed.

Points to Remember@

|:| You can export SmartCAM process model filesto a DXF (.dxf), DWG
(.dwg), or an IGES (.igs) file.

|:| The quality and reliability of the data transfer improve when you select only
the geometry you need and appropriate conversion options before exporting
the SmartCAM process model.
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Self-Test

Test your understanding of the concepts and procedures in this section by
answering the following questions. The answers for each self-test arein Appendix
A of this manual.

1

What do you need to do before creating new geometry?

a) ldentify the insert location.

b) Identify the properties for the geometry.
¢) bothaandb

d) neither anorb

Associating geometry with a step will result in code.

a) true
b) fase

Associating geometry with a layer will result in code.

a) true
b) fase

How many elementsin a model can you view modeling data for ?

a o0
b 1
c 2
d) asmany asyou want

Viewing element data affects the geometry database.

a) true
b) fase
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6. Viewing element data affects the geometry database.

a) true
b) fase

7. Changing the color of elements:

a) never affects code generation
b) rarely affects code generation
¢) usually affects code generation
d) aways affects code generation

8. Elementsto betrimmed or extended should be on different work planes.

a) true
b) fase

9. How many groups does trimming by group impact?

a o0
b 1
c 2
d) asmany asyou want

10. How many deleted groups can be recovered with the Undo button?

a o0
b 1
c 2
d) asmany asyou want
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Generating Toolpath/
Objectives Verifying 4-Axis Toolpath

These lessons show you how to
perform Rough machining to
generatetool path.Use Viewsurf to
verify 4-axis toolpath.

Lessons for This Unit

m  Generating Toolpath
m  Verifying 4-Axis Toolpath
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Generating Toolpath

Objectives

This lesson shows you how to perform these tasks:

= Use Nocore to generate a continuous tool path that removes al the material
within a boundary without any scrap pieces.

= Create links between two defining profiles.
= Modify links between two defining profiles.

= Remove links between two defining profiles.

Overview
Use the Process menu to generate tool path for roughing an area, generate CNC
code, and access optional functions you have purchased.

Figure 5-1 Eru CESS

Use the Process
menu.

Bough::
Code...

Options::

Using the Rough Toolbox
‘ Use the Rough toolbox to generate continuous tool path that removes all the

material within a boundary without any scrap pieces.

Exploring SmartCAM Advanced Wire EDM 5-3



Generating Toolpath/Verifying 4-Axis Toolpath

Figure 5-2
Create roughing
toolpath with the
Rough toolbox.

| MNocore

Using Nocore

=

Figure 5-3
Open
AWCROSS.

Model File: AWCROSS.PM4

Thistype of roughing processis helpful for operationsin which falling scrap can
jam the machine or wire.

Note  To use Nocore, you must have ahole inside of aclosed boundary area
from which the roughing passes can start.

Follow these steps to use nocore:
1. Open the model file AWCROSS. PMA.

2. Set theinsert location.

w
= SettheBeforeicon , and select an element for the new element
to come before.

= Set the With Step icon h?" and select the step number to use.
s Setthe C (Clear) input field.
m  Setthe P (Profile Top) input field to 1.
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Figure 5-4
Set the values
on the Nocore
control panel.

Figure 5-5

This is a result of
Nocore
roughing.

Generating Toolpath/Verifying 4-Axis Toolpath

3. Select Process—Rough
4. Select Nocorefrom the toolbox. The Nocore control panel is displayed.

Boundary: |1 Start Hole Center: X [p.7500 ¥ [-0.5500 Radius: | 0.0065 Reset |

.l]l][3'5| Offset Pass Count:|1
Finish Allow: | 0.0000 Last Width of Cut: | 0.0065

5. Select the Boundary input field, and select an element in the closed profile.

6. Set the Start Hole Centerinput fields. Make sure this point is far enough
inside the boundary profilethat the roughing passes will not violate thefinish
profile.

7. Set the other parameters as needed.

8. Thisisan automatically triggered control panel. When SmartCAM has
enough information to perform the operation, it will launch the Nocore
operation.
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Using the 4-Axis Toolbox

The 4-Axis toolbox has modeling tools that enable you to create tool path for 4-
axis wire applications. The surface representation consists of boundaries for the
primary and secondary profiles.

When you create links between these two profiles, you control when the wire
transitions from one angle to the next. You can then use links to modify the
surface between the boundaries.

Note Use Viewsurf to display a simulation of the surface. Then create,
modify, or remove links, and use Viewsurf again to see the results.
Repeat these steps until you obtain the results that you desire.

Figure 5-6 Createlinks
Create roughing .
toolpaths with Modifylinks
the 4-Axis | Removelinks
toolbox.
AaxisPath
| Viewsurf.. I

Creating Links

@l Model File: CRLINKS.PM4

Use Createlinks to establish links between two defining profiles. You can create
links between individual elements or between ranges of profile elements. Links
control the wire'sinclination as it moves along the bottom (primary) and top
(secondary) defining profiles.

Createlinks automatically creates alink between the start of the first profile
element and the start of the second profile element. It continues along both
profiles, adding links when a new element occurs on both profiles. When you
select the Element option, Createlinks places alink between the starts of the
elements you identify.

Use links to connect the primary and secondary profiles to semi-independently
influence the rate of wire advance at each boundary profile. Links enable you to
modify the boundaries considered for proportional spaces. Because the wire
advances between links along the primary and secondary profiles at ratesthat are
proportional, placing links at points of your choosing enables you to control the
wire inclination very closely. Thisis useful in fine-tuning the toolpath so that the
machined surface is how you want it to be.

Note  To use Createlinks, you must have an active layer.
Perform these tasks to pocket multiple areas:
1. Open the model file CRLI NKS. PMA.
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Figure 5-7
Open CRLINKS.
(a view of the
model with
thickness turned
on in Display
Modes.)

Figure 5-8
Set the values
on the
Createlinks
control panel.

Figure 5-9
This is the result
of creating links.

Generating Toolpath/Verifying 4-Axis Toolpath

2. Set theinsert location:

w
= SettheBeforeicon , and select an element for the new element
to come before.

s  SettheOn Layer icon pA

s Setthe P (Profile Top) input field to 1.
3. Select Process—4Axis

, and select Layer 2.

4. Select Createlinks from the toolbox. The Createlinks control pandl is
displayed.

@ Range Primary Range Start: | 1 End: |9 Go

) Element Secondary Range Start:| 10 2I]| Undo
Start Point: % [1.7500 ¥ | 0.0000 Z | 0.0000 Reset
End Point: | 1.7500 ¥ 10.2500 Z |0.0000

5. Specify where to create alink using the Rangeoption switch.
6. Set the Primary Range Startinput field to 1, and the End input field to 9.

7. Set the Secondary Range Startnput field to 10, and the End input field to
20.

8. Select the Go button to start the operation.

to be modified.

9. Keep thismodel file open, and use it to practice modifying links.
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Modifying Links

2

Figure 5-10
Set the values
on the
Modifylinks
control panel.

Model File: CRLINKS.PM4

Use Modifylinks to change the start and end points of links between elements.
Perform these tasks to modify links in the part that you just used to create links:
1. Set theinsert location:
m  SettheBeforeicon , and select an element for the new element

to come before.
m  Set the With Step icon h?i

m  Setthe C (Clear) input field.
m  Setthe P (Profile Top) input field to 1.
2. Select Process—A4Axis

, and set the step number to 3.

3. Select Modifylinks from the toolbox. The Modifylinks control panel is
displayed.

% Link Element to Modify: |3I] Go
: New Start Point: X [p.0000 Y | 0.0000 Z | 0.0000 Undo
New End Point: % |1.2071 Y | 0.2500 1] Reset

4. Set the Link Element to Modify input field to 28, and set the New Start
Point and New End Point fields for it. See Figure 5-11.

Note A dashed lineisdisplayed to show the pending link position.
5. Select the Go button to accept the new link position.
6. Repeat steps 3 and 4 for elements 29 and 30.
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Figure 5-11
This is the result
of modifying
links.

New Start Point

7. Keep thismodel file open, and use it to practice removing links.

Removing Links

@l Model File: CRLINKSPM4

Use Removelinksto delete alink or arange of links from between two profiles. A
link must be in the active group for you to remove it. The built-in intelligence of
Removelinks eliminates the chance of accidental deletion of profile elements or
other model elements. (Links control the wire inclination between the primary
and secondary profiles at various points along the profiles.)
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Figure 5-12
Remove these
links.

Figure 5-13

Complete the
Removelinks
control panel.

Even though you can remove link elements from the database by using the Delete

modeling tool, Removelinks offers these advantages to that process:

= Removes only link elements from the database. Thisis extremely helpful
when you want to remove links from an entire range of defining profile

elements.

m  Enables SmartCAM to compl ete the range values for the Removelinks

control panel with the values you entered when using Createlinks. This
means that if you create a set of links for the primary and secondary profiles
and then find they are not acceptable, you can quickly delete them from the

range of profile elements.

Perform these tasks to remove links in the part that you just used to create and

modify links:

These links need
to be removed.

1. Group the elements 21, 22, and 31, which are the links to delete.
2. Set the insert location:

w
m  Set the Beforeicon , and select an element for the new element

to come before.

m  Set the With Step icon '?‘ , and select the step number to use.

m  Setthe C (Clear) input field.
3. Select Process—4Axis

4. Select Removelinksfrom the toolbox. The Removelinkscontrol panel is

displayed.
@ ' Range Primary Range Start: | 1 End:|9 Go
@ Element Secondary Range Start: [ 10 End:| 20 Undo
|22 Reset

5. Specify removal of alink element using the Element option switch.
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6. SetthelLink Element to Deleteinput field to 31.
7. Select the Go button.
8. SetthelLink Element to Deleteinput field to 22.
9. Select the Go button.
10. Setthe Link Element to Deleteinput field to 21.
11. Select the Go button.

Figure 5-14
This is the result
of removing
links.

Creating 4-Axis Toolpath

%‘ Model File: HANDLE.PM4

In this procedure, you create an additional profile between the primary and
secondary profiles. Inthefirst part of the procedure, the tops of the vectorsfor the
5-axis polyline extend only halfway to the secondary (top) defining profile. Inthe
second part of the procedure, the vectors extend to the secondary profile.

Note Before using this modeling tool, make sure your profiles and links are
suitable for the surface to machine. Use the Viewsurf option with the other
4-Axis modeling tools to preview the resulting surface. For the 5-axis
polyline that 4axisPath creates to display the correct toolpath with Show
Path and generate the correct code, it must have lead-in and lead-out lines
at the start and end of the polyline.

Perform these tasks to create 4-axis toolpath for the lower half of the model:
1. Open the model file HANDLE. PVA.
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Figure 5-15
Open HANDLE.

Figure 5-16
Set the values
onthe 4axisPath
control panel.

2. Set theinsert location:

Set the After icon H indicating that the new element comes after
the specified element.

Select the Element icon .

Set the After Element input field to 32.

Set the With Step icon PENF4], and set the With Step input field to 2.
Select the No Offset icon .

Set the L (Level) input field to 0.0.

Set the P (Profile Top) on/off switch, and enter .75 [19.05]. This setting
controlsthe height of the 5-axis polyline vectors. It must be turned off if
you plan to use the upper profile to indicate that height. In thisinstance,
it is set to half the height of the secondary profile.

3. Select Process—4Axis—4axisPathThe 4axisPathcontrol panel is
displayed.
= Primary Range Start: | 1 End:|10 Offset Side [Left =
@ Secondary Range Start:| 11 End:| 32 Offset Amount: | 0.0020 Undo
II].I]I]2 Finish Amount: | 0.0000 Reset |

4. Set these values on the 4axisPathcontrol panel:

Set the Primary Range Startinput field to 1, and set the End input field
to 10.

Set the Secondary Range Startnput field to 11, and set the End input
fieldto 32

Set the Offset Sideselector switch to Left.

Set the Offset Amount input field to .002 [.05]
Set the Chordal Deviation input field to .002 [.05]
Set the Finish Amount input field to 0.0.
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Figure 5-17

Notice the lower

half of the
surface.

Figure 5-18
Set the values

onthe 4axisPath

control panel.

Generating Toolpath/Verifying 4-Axis Toolpath

5. Select the Go button. SmartCAM creates the 5-axis polyline element for the

4-axis toolpath. The tops of the vectors extend only halfway to the top

defining profile. Thisis because of the Prof Top setting of .75 [19.05] that

you entered in step 2.

Note  Make surethat the Thickness on/off switch isturned on in the

Display M odes dialog box.

«lllll||||||||||

75[19.05]

Lower 4-axis Surface

1. Set the insert location:

Perform these tasks to create a second 4-axis tool path for the upper part of the
model:

a et theWith Step icon "E1 T4 and set the With Step input field to 3.

s Setthel (Level) input fieldto.75[19.05].

s SettheP (Profile Top) input field to 1.5[38.11]. This setting controlsthe
height of the 5-axis polyline vectors. It must be turned off if you plan to
use the upper profile to indicate that height. In thisinstance, itis set to

the height of the secondary profile going from .75 up to 1.5.

2. Select Process—4Axis—4axisPathThe 4axisPathcontrol panel is

displayed.

= Primary Range Start: | 1 End: |10 Offset Side [Lcft
@ Secondary Range Start:| 11 End:| 32
Chordal Deviation: | 0.0020 Finish Amount:

Go

Undo

Reset

3. Set these values on the 4axisPathcontrol panel:

m  SetthePrimary Range Startinput field to 1, and set the End input field

to 10.

m  Set the Secondary Range Startnput field to 11, and set the End input

fieldto 32.
m  Set the Offset Sideselector switch to Left.
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Figure 5-19
Notice the top
half of the
surface.

Figure 5-20
Set the values
on the Lead In/
Out control
panel.

m  Set the Offset Amount input field to .003 [.08].
s Set the Chordal Deviation input field to .002 [.05].
m  Set the Finish Amount input field to 0.0.

4. Select the Go button. SmartCAM creates another 5-axis polyline at the new
level and limits the vector height to 1.5 [38.1] above the active work plane.
Remember that Level and Prof_Top values are based on the active work
plane.

Upper 4-axis Surface

i

|
rlnmﬂrlﬂ#ﬁm'f!"',l,l’l’lql,,ﬁ.’\}\l||lllllll!|l\\\

sl ) i'nl'"",, i \,,}“‘. ;.
lllllllllllllllll”/////llmm'////////,f;ff;’,‘}’}',}},‘,/ﬁﬁ ik

]

Perform these tasks to add lead-in and lead-out moves to the tool path:
1. Select Edit—Geo Edit.

2. Select Lead In/Out from the toolbox. The Lead In/Out control panel is
displayed.

I= * | Angle:| 45.0000 I Change Start Undo
. Cl In ® Line Length: | 0.2000 " Line Ofiset Match Reset
) Out ) Arc Radius:[ |
@ Both C Both  Perp Distance:[ | Hef Point ¥ | R " 0on

3. Set these values on the Lead In/out control panel:
= Turn on the Both option switch.
= TurnontheLine option switch.
m  Set the Angle input field to 45.
m  Set the Length input field to .2 [5].

m  Select the Element in Profile input field, and select the lower 4-axis
surface by selecting the first Poly5x element in the list view.

m  Select the Element in Profile input field, and select the upper 4-axis
surface by selecting the second Poly5x element in the list view.
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Generating Toolpath/Verifying 4-Axis Toolpath

4. Select View—Show Path The Show Pathdialog box is displayed.

5. Select the Start button. The wire advances along the tool path and adjusts to
cut the surface you defined.

Points to Remember@

|:| To use Nocore, you must have a hole inside of a closed boundary area from
which the roughing passes can start.

|:| Links control the wire'sinclination as it moves along the bottom (primary)
and top (secondary) defining profiles.

|:| Use Modifylinks to change the start and end points of links between
elements.

|:| A link must be in the active group for you to removeit in arange.

|:| For the 5-axis polyline that 4axisPath creates to display the correct tool path
with Show Path and generate the correct code, it must have lead-in and |ead-
out lines at the start and end of the polyline.
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Verifying 4-Axis Toolpath

Objectives

This lesson shows you how to verify the 4-axis toolpath using Viewsurf.

Overview

Use Viewsurf to display a simulation of the surface to be created by the wire with
a correctly offset toolpath. Viewsurf builds atemporary ruled surface on the
graphic display between the primary and secondary profiles using the linksin the
active group.

Note  SmartCAM only useslinksthat touch both profiles and are in the active
group.
Using Viewsurf

Model File: HANDLE.PM4

Perform these tasks to view a surface:
1. Open the model file HANDLE. PM4.
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Figure 5-21
Open HANDLE.
&
[
2. Set the insert location:
= Set the With Step icon ?‘ .
s Select step 1.
3. Select Process—4Axis
4. Select the Viewsurf button from the toolbox. The Viewsurf dialog box is
displayed.
Figure 5-22 Viewsurt
Set the values Primary Range Start: | 1 End:|10
on the Viewsurf Secondary Range Slarl:l 11 | 32 ,E
dialog box.

5. Set the Primary Range Start and End input fieldsto identify the first (1)
and last elements (10) in the primary profile.

6. Setthe Secondary Range Starand End input fieldsto identify thefirst (11)
and last (32) elementsin the secondary profile.

7. Select the Go button to start the operation.
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Figure 5-23
This is the result
of using
Viewsurf.
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8. Select View—Redraw to restore the view of the model without the
temporary surface.

Points to Remember@

|:| Viewsurf builds atemporary ruled surface on the graphic display between the
primary and secondary profiles using the links in the active group.

|:| Select View—Redraw to restore the view of the model without the temporary
surface.
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Self-Test

Directions

Test your understanding of the concepts and procedures in this section by
answering the following questions. The answers for each self-test arein Appendix
A of this manual.

1. What is needed to use Nocore?

a) A hole outside of an open boundary.
b) A holeinside of an open boundary.
¢) A holeinside of aclosed boundary.
d) A holeoutside of aclosed boundary.

2. What controls the wire’s inclination as it moves along the bottom and
top defining profiles?

a) Holes

b) Profiles

¢) Boundaries
d) Links

3. You can change only the start point of links between elements with
Modifylinks.

a) true
b) fase
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4. What condition must alink meet for you to removeit for arange?

a) It must bein the active group.

b) It must be parallel to the work plane.
¢) It must have aholethrough it.

d) It must have been modified.

5. What type of surface does Viewsurf build?

a) Permanent

b) Solid

¢) both of the above
d) none of the above
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Generating Code

Overview
SmartCAM generates NC code
for various CNC machine and

controller operations using the
Code feature.

Lessons for This Unit

m  Generating Code
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Objectives

Overview

Figure 6-1

Use the Process
menu to
generate code.

Generating Code

This lesson shows you how to code afile.

Use the Code feature to generate NC code for the part and to estimate the total
cycletime. SmartCAM generates code for all unmasked step-property el ements
in the database.

Process

Rough::
Code...
Options::

Learning File Types for Code Generation

Code is generated from the process model as an ASCI| text file (. t xt ) that can
be viewed using any text editor. Edit Plus is the text editor that is shipped with
SmartCAM. SmartCAM uses machine definition (. snf ) and template (. t p)
filesto generate code. You can find more information about .smf files and .tmp
filesin the Code Generation Guide, which is distributed online.
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Machine Definition Files

Machine definition, or . SN , files contain information for the machine toal,
including information on your machine tool configuration, the G and M codes it
uses, and numeric formats. You must specify an. snf file for thetool.

Template Files

Template (. t np) files contain variables and if /then statements that are used to
format the code so that the controller can read it. You must specify a. t np filefor
each . snt filethat you define.

Using Code

Model Filee AWSKIM3.PM4

Use Code to generate the CNC code for your part and estimate the total cycle
time. SmartCAM generates code for all unmasked step property elementsin the
database. Code is generated as atext file that you can view and edit using a text

editor.
Figure 6-2
SmartCAM uses Job Operations Setup File Process Model File MachineFile
these files to default\awdatafilename,jof| | \default\awdatalfilename.pmd | | \default\awsmfimachine.smf
generate code.

v

Actual Toolpath

'

TemplateFile

> | \default\awsmfimachine.tmp -

Y

NC CodeFile
\default\awdatalfilename.txt
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Perform these tasks to code afile:
1. Open the model file AWSKI V3. PMVA.

Figure 6-3
Open
AWSKIM3.

2. Select Process—CodeThe Codedialog box is displayed.
Figure 6-4

Set the values

on the Code ’E
dialog box. | Files\SmartCAMWire Tr\BE uRa| File Select.. [T Show Path Advance
Machine= <undefined> Choose... lf[]isp Code Reset

Show Tool [Animate |¥] -[30 [¥] Speed: 01 2 3 4[5 67 8 9

3. Set Code Fileto the name of the filein which you want SmartCAM to place
the code, or choose the File Selectbutton to access the Save Asdialog box
and locate thefile.

4. Select the Choosebutton. The Job Information dialog box is displayed and
is opened to the Machine page.

Figure 6-5 [ General | [ Machine | { Material |

Set the .smf and

the .tmp files. Path = CASM9YWIREWWSMA File Select.. |
Im TMP File:| e_agie2

Description:lWire EDM
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5. Set the Smf File field to the machine (. SnT ) filename by selecting the
input field and pressing the File Select button. The Open dialog box appears.

6. Perform the following actions on the Open dialog box:
m  Select afile.
m  Select the OK button.

7. Whilethe cursor is still in the SMF File input field, set the Tmp Fileinput
field to thetemplate (. t M) filename by performing a right mouse click.
The cursor automatically advancesto the TMP Fileinput field and entersthe
appropriate template file name in the field.

If you need to use a different templatefile, press the File Select button when
the cursor isin the TMP file field and repeat the selection method in step 6 .

8. Select the Accept button on the Job Infor mation dialog box.
9. Set these values on the Code dialog box:

= Turn on the Show Path on/off switch to see the toolpath simulation
during code generation (optional).

Note  Code generation speed increases when this switch isturned off.

= Turnonthe Disp Code on/off switch to display each block of code as it
is generated (optional).

Note  Code generation speed increases when this switch isturned off.

= Set Show Tool to display variations of tool path motion when Show Path
ison, asfollows:

- Nibble draws an image of the tool asit follows the tool path on the
model.

- Draw End displaysthe outline of the tool at the start and end of
each element.

- Animate shows the tool’s profile, location, and motion, leaving a
path.

- Filled draws the CTG shape of the tool and fills it with the tool's
color.

- 3D displays the operation with three-dimensional graphics.
- Flat displays the operation with two-dimensional graphics.

m  SetSpeed to a value between 0 and 9. The larger the number, the faster
the graphics are displayed, and the faster the code is processed.

10. Select th&tart button to begin code processing.

Note  Select theStart button repeatedly to view the processing sequence
one block at a time wheBpeed is set tdD.
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Editing an .smf File Using Machine Define

Perform these tasks to edit an . SN file using Machine Define:

1. Select the Machine Defineicon in the SmartCAM Program Group. The
M achine Define dialog box is displayed.

Figure 6-6 & Machine Define
Set the values File View GSearch Help
on the Machine
Define dialog
box.

Question List

4] |

Explanation

Next Previous

2. Select File—Open SMF The Open SMFdialog box is displayed.
3. Select the A@ EP1. SMF file to open.
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Figure 6-7 @ Machine Define [ AGIEP1.SMF - unmodified]

Select the File  View Search Help

question to Question List

change and 1. Template file name to use: AGIEP1.TMP

enter the 5. Update template words after each block: <1> Update command words [G and M words)
changes. 6. Replacement filler string for unchanged conditions:

7. Fixed file length total number of lines: 0
8. Decimal point character to be used for decimal format: <0> "." [decimal point]

9. Integer numeric format: T4.0 -
4| | »

Explanation

This option sets the default . TMP file name to be used with this .5SMF =
file. *You should set up a different template file for each machine and

special setup that you use. Be sure to follow the naming convention for frs
wour operating system.

2 NAGIEPT.TMP |

MNext Previous |

4. Select the question to change and enter the changes. You can use the Sear ch
menu to search for the question you want to change.

Note  Typically, you would select File—Saveto save the file. However,
do not save your changes now.

5. Select File—ExXxit to exit Machine Define.

Note  If you use Job Operations Planner datain your . t N file, question
471 must be present and set accordingly inyour . SN file. If this
guestion is not present in your file (verify using Machine Define),
choose the File—Save As SMF V5option to save your file as an
updated . SNT file. Saving asan updated . SNT file generates
question 471, which is available each time that you open . Snf
filesin Machine Define.

Points to Remember@

|:| SmartCAM generates code for all unmasked step-property elementsin the
database.

|:| Code is generated from the process model as atext file that can be viewed
using any text editor. Edit Plus is the text editor that is shipped with
SmartCAM.

|:| Machine Definition, or .S T | files contain information on the machine tool.

|:| Template (.t M) files contain variables and if /then statements that are used
to format the code so that the controller can read it.
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Directions

Self-Test

Test your understanding of the concepts and procedures in this section by
answering the following questions. The answers for each self-test arein Appendix
A of this manual.

1. .tmp files contain thisinformation:

a)
b)
<)
d)

geometry

code formatting information

tool information

machine definition questions and answers

2. .amf files contain thisinformation:

a)
b)
<)
d)

machine tool
operations
part geometry
group

3. Codeisgenerated from the process model in thisform:

a)
b)
c)
d)

.doc
Ixt

tmp
.smf
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4. SmartCAM generates code for all step-property elementsin the
database.

a) true
b) fase

5. SmartCAM shipsthistext editor:

a) Production Milling
b) Material Librarian
¢) Machine Define

d) Edit Plus
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Applying Advanced Wire
Objectives EDM Techniques

These lessons show you how to
apply challenging techniqueswith
ease.

Lessons for This Unit

m  Using Glue Stops

m  Changing the Register of the
Machine

s Cutting with Constant Tapers

m  Cutting with Skimming
Passes
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Using Glue Stops

Objectives

This lesson shows you how to prevent a slug from obstructing a machining
operation.

Overview

Use Glue Stops to prevent a slug from dropping out of a part and binding or
obstructing the operation when you cut out a section. When the machine reaches
the glue stop, it stops and waits for you to perform an action, such asinstalling a
clamp to temporarily hold the slug in place. Typically, you insert a glue stop just
before the end of a profile. In some instances, however, such as with alarge or
heavy slug that could sag or bend, you may use two or more glue stops. Multiple
glue stops enable you to take action at more than one point in the cutting
operation.

Figure 7-1 create || EEE

Use the Create Geometry::

menu. .
Profiles::

Curves::
Dimensions::

User Elmts::

Machine Events::
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Using the Machine Events Toolbox

—_—

Figure 7-2
Create roughing
toolpath with the
Machine Events
toolbox.

Use the Machine Events toolbox to create user commands that control special
machine cycles. You can create commands for machines that support pattern
cycles for holes around a radius, holes on aline, or holesin agrid, along with
feed-rate changes.

Taper_Chg
BHC

LAA

Grid

Feed Change
Glue Stop
Power Chg

Using Glue Stops

B

Figure 7-3
Open
AWDHOLE.

Model File: AWDHOLE.PM4

Use Glue Stop to add a user command that modifies a profile. When machine
code is created, machine stop occurs, permitting the operator to insert a part
clamp before the slug is cut free, to an existing profile.

Follow these steps to use a glue stop:
1. Open the model file AWDHOLE. PVA.

@Gi
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Figure 7-4

Set the values
onthe Glue Stop
control panel.

Applying Advanced Wire EDM Techniques

2. Set theinsert location:

m  Setthe C (Clear) input field.

= Setthe P (Profile Top) input field.
3. Select Create—Machine Events

4. Select Glue Stopfrom the toolbox. The Glue Stopcontrol panel is
displayed.

elect Split Element: | 4 = ndo
[ Select Split EI 0PSTOFES [ undo |
= Glue_Stop Width: [ 0.1000 [ Split Element | [ Split Profile |

5. Select the Select Split Elementnput field, and select the element to split
and place the glue stop in.

6. Select the Glue Stop Width input field, and identify the location of the split.

Note If the Glue Stop Width valueis larger than the last element in the
element or profile, SmartCAM moves back along the profile that
distance. This causes the split to occur on an element other than the
last onein the profile.

7. Select the User Event Textinput box, and select which @ sectionto usein
the template file for coding the model. The information in the @ section
controls the type of information sent to the machine (for example, @STOR,
@OPSTOPR, @CUT, or @OTHER).

The template file SmartCAM uses to generate code for a model with aglue-
stop command must have the proper @GL UE section. To generate the
correct code with the glue stop command, the corresponding @ sections must
exist in the template file you use for coding. In that section, place the
command your machine recognizes for that operation. For example, you
could add the following information:

m  @OPSTOP—MO01 (message for machine operator)

m @STOP—MOO0 (message for machine operator)

s @GLUE—MO00 (message for machine operator)

s @OTHER—This prompts you for the desired @ section.
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8. Split the element or the profile:

m  Select the Split Element button to back up the width of the glue stop
from the end of the element, and insert the glue stop.

m  Select the Split Profile button, and provide lead in/out information to
back up the glue stop width distance from the end of the profileand insert

aglue stop.
Figure 7-5
This is a result of /_\ /f—\
using glue
stops.

o | O—y

Split Element Split Profile

Points to Remember@

|:| Use glue stops to prevent a slug from dropping out of a part and binding or
obstructing the operation when you cut out a section.

|:| Typically, you insert a glue stop just before the end of a profile. In some
instances, however, such aswith alarge or heavy slug that could sag or bend,
you may use two or more glue stops.

|:| The template file SmartCAM uses to generate code for a model with aglue-
stop command must have the proper @GL UE section.
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Changing the Register of
the Machine

Objectives

This lesson shows you how to add a command in the specified database location
that changes the register or setting of the machine.

Overview
Use Power Chg to change the register or setting of the machine by adding a

command in the specified database location. SmartCAM displays the command
inthelist view and aleader pointing to the command in the graphic view.

Using Power Chg

Model Filee AWPWRCHG.PM4

Perform these tasks to use Power Chg:
1. Open the model file AWPWRCHG. PM4.
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Figure 7-6
Open
AWPWRCHG.

Figure 7-7
Set the values
on the Power
Chg control
panel.

2. Set theinsert location:

s  Setthe Match Element icon E]

s Setthe C (Clear) input field on the Insert property bar.

m  Setthe P (Profile Top) input field on the Insert property bar.
3. Select Create—Machine Events

4. Select Power Chgfrom the toolbox. The Power Chgcontrol panel is
displayed.

Power Change Point: X [1.0000 ¥ [1.0000 Level:| 0.0000 Go_ | Undo
Power: | 2.0000

5. Set the Power Change Pointinput fieldsto identify the location for the
power-change point in the model.

6. Set the Levelinput field by entering the level at which to locate the
command. This has no bearing on the code; it pertains only to the display.

7. Set the Powerinput field to reflect the power to send to your machine. Make
sure that this value is appropriate for the requirements of your machine.

8. Select the Go button to add the power-change command to the database.

Note  You must enter a setting for each control panel input field. If a
setting is missing, SmartCAM will display a dialog box prompting
you for the value using the following variable assignments:

= Power Change Point = #XS2, #Y S2
n Levd =#LV
= Power =#D1
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9. To generate the correct code with the power-change command, the
@POWERCHG section must be in the template file you use for coding. In
that section, place the command your machine recognizes for a power-
change operation and the #U1 variable. For example, you could add the
following:

@PONERCHG
CODE#UL

CODE is the code your machine uses to change the current output.

Points to Remember@
|:| SmartCAM displays the command in the list view and aleader pointing to
the command in the graphic view.

|:| Setting the Level input field has no bearing on the code, it pertains only to the
display.

|:| To generate the correct code with the power-change command, the
@POWERCHG section must be in the template file you use for coding.
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Cutting with Constant
Tapers

Objectives

This lesson shows you how to execute a constant taper on a profile.

Overview

Use Taper Chg to initiate the taper on the lead-in move, produce the tool path to
cut the taper around the entire profile, and then remove the taper on the lead-out
move. Taper Chg creates an @TAPER command at the beginning of a tapered
profile to be cut. The command contains the desired wire angle value for the
profile that follows, and it directs the machine to change the angle of the wire
before proceeding with the cut.

Use Taper Chg for 2-axis processes with profiles that represent constant taper
surfaces. Taper Chg creates a constant tool inclination relative to the profile and
resultsin aconstant taper surface. Useit for applications such as diesand uniform
mold relief (draft).

Note Attach ataper command only to aline element, and assign only one
taper command to a profile. If ataper command already exists and you
enter new information, SmartCAM maodifies the existing command to
match the new information.
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Using Taper Chg

Model File: AWTAPER2.PM4

Perform these tasks to cut with constant tapers:
1. Open the model file AWTAPER2. PM4.

Figure 7-8
Open

AWTAPER2. it
[

2. Set the insert location:
m  SettheBeforeicon on the Insert property bar.
m  Setthe Match Element icon
m  Set the With Step icon "?" , and select the step number to use.
m  Setthe C (Clear) input field.
3. Select Edit—Geo Edit—Lead In/Out. The Lead In/Out control panel is

displayed.
Figure 7-9 l‘ * 2] Angle: [ 90.0000 I"Change Start Undo
Set the values “ Clln @ Line Length: | 0.1000 I Line Offset Match Reset
on the Lead In/ I Qut 1 Arc Radius:
Out control @& Both C) Both __ Perp Distance: Ref Point: X | v | " on

panel. . Turn on the Both option switch.

. Turn on the Line option switch.

4

5

6. Set the Angle input field to 90.

7. SettheLength input field to .1 [2.45]

8. Set the Element in Profile input field to 2.
9

. Make sure the profile to use is assigned to the step. If it is not, use Edit—
Property Chg—Toolpath to assign it to an appropriate step.

10. Select Create—Machine Events—Taper ChgThe Taper Changecontrol
panel is displayed.
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Figure 7-10 |2| TaperAngIe:l Go I Undo I Resetl
Set the values
‘é’;me Taper ’ 11. Select the Profile Element input field, and select the line element that is the

ange contro start of the profile. You must have assigned atool to the line element that you

panel. . i .
select. Thelast element in the profile must also be aline element.

12. Select the Taper Angleinput field, and enter the sign and angle of the taper
angle. Valid inputs are real numbers in the range of +80 through -80. The
sign control sthe direction of thetaper: A positive value causesthewiretotilt
totheright relative to the direction of travel; anegative value causes the wire
to tilt to the left.

13. Select the Go button to create the command.

Note If ataper command exists, you must determine whether to modify
it. Depending on your choice, SmartCAM either modifies the
command or stops and waits for your next action. However, if you
moved another command to a point immediately before the profile
containing the taper command, SmartCAM will execute that
command instead of the taper change.

14. Select View—Show Path The Show Pathcontrol panel is displayed.

15. Select the Start button, and watch the wiretilt on the lead-in move, indicate
the taper on the profile, and tilt back on the lead-out move.

Figure 7-11

This is a result of I
using Taper

Chg.
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Points to Remember@

|:| Use Taper Chg to initiate the taper on the lead-in move, produce the tool path
to cut the taper around the entire profile, and then remove the taper on the
lead-out move.

|:| Taper Chg creates an @TAPER command at the beginning of a tapered
profile to be cut.

|:| Valid Taper Angle inputs are real numbers in the range of +80 through -80.

|:| A positive value causes the wire to tilt to the right relative to the direction of
travel; a negative value causes the wire to tilt to the | eft.
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Objectives

Overview

Cutting with Skimming
Passes

This lesson shows you how to use skimming passes to cut and finish a part.

Use multiple skimming passes to cut and finish a part. In thislesson, you use one
roughing pass and two finish passes to cut out a block of material. The partisa
punch component of a die set, so it is|eft-attached to the rest of the material for
the entire skim-cut operation. To accomplish this, the procedure includes a gap
(in the cut) at the end of the profile to hold the part in place while making the
three passes. You would later cut through the gap section.

To avoid removing the tool from the part (cut the wire) and moving back to the
start point, ensure that these cut directions are made:

m  First Pass—CCW
m  Second Pass—CW
m  Third Pass—CCW

In this lesson you use three different tools. (SmartCAM names different power
settings as different tools. With power reduction on passes nearer to the final
profile, the wireis less affected by reactive forces from the material that you cut.
In this way, the system can cut with the highest precision.)

Exploring SmartCAM Advanced Wire EDM 7-15



Applying Advanced Wire EDM Techniques

Using Skim Cuts
Model Filee AWSKIM.PM4

Perform these tasks to use skim cuts:
s  Createthefirst, second, and third profiles.
m  Create lead-in and lead-out moves.

m  Reverse the second profile.

Creating the First Profile

Perform these tasks to create the first profile:

1. Open the model file AWSKI M PM4. Notice that there is a point .2 inches
[5.0] below the part in the display. Thisisthe start hole.

Figure 7-12
Open AWSKIM.
.
b =
2. Select Edit—Geo Edit—Split. The Split control panel is displayed.
Figure 7-13 ‘/.{ Element: | ) Nearest Point Near Paint: X | Y| Undo
s I Element Division % Length: [ 0.5000 Iﬁ Reset
Set the values @ Distance Alon Distance:| 0.0250 From |End "I
on the Split 4 — =
control panel. 3. Set these values on the Split control panel:

= Turnon the Distance Alongoption switch.

= Set the Distanceinput field to .025[.6].

= Set the From selector switch to End.

= Set the Gap Width input field to .05[1.2].

m  Select the Elementinput field, and select the last element in the profile.
A gap of .05[1.2] isdisplayed at the end of the profile.
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Figure 7-14
Set the values
on the Toolpath
Property
Change dialog
box.

Figure 7-15
Set the values
on the Move
control panel.

Applying Advanced Wire EDM Techniques

4. Group the profile.

5. Select Edit—Property Chg—Toolpath. The Toolpath Property Change
dialog box is displayed.

Toolpath Froperty Change

—
Tool=
Level:l—
Clear: | [NfC * Reset
OHSGtINJ‘C :I Prof_Top:| Tl Cancel | | Accept |

6. Set these values on the Toolpath Property Changedialog box:

Set the Chg to Stepinput field to 1.

Set the Offset selector switch to RIGHT .

Turn on the Prof Top selector switch.

Select the Prof Top input field, and set it to 1.5[38.7.

7. Select the Acceptbutton. SmartCAM displays thefirst profile, which
includes the gap at the end of the profile.

Creating the Second Profile

Perform these tasks to continue the process and create the second profile:

1. Set the insert location:

. T
Set the After icon e |,
Select the Profile icon .

Set the Match Elementicon El and select any element in the
profile.

Set the With Step icon , and select step 1.

2. Select Edit—Transform—Move . The Move control panel is displayed.

From 0 | From Paint: ¥ Z |0.0000 Undo |
EI To Point: 3¢ Y Z l_ClinBS: |1
Destination Plane: | NfC ™ Sort by Tools

3. Turn on the Copieson/off switch, and set the input field to 1.

4. Set the From Point input fieldsto 0, O, O.

5. Set the To Point input fieldsto 0, O, 0.

The number of elementsin the element list is doubled.

6. Clear the active group.
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7. Selectthe Add Named Group icon on the Group tool palette. The Add
Named Group dialog box is displayed.

Figure 7-16 Add Named Group

Set the values
on the Add
Groups:

Named Group
dialog box. +
+

8. Select RESULT. This adds the second copy of the profile to the current
group.

9. Select Edit—Property Chg—Toolpath. The Toolpath Property Change
dialog box is displayed.

Figure 7-17 Toolpath Property Change

Set the values
on the Toolpath I—
Property _
Change dialog Tool=
box. Level:l
Clear: | [NfC > Reset
ofset[nyc (3] Prof Top] [nic [¥] [ cancel

10. Set the Chg to Stepinput field to 2.

11. Select the Acceptbutton. SmartCAM displays the second profile on the first
profile.

Creating the Third Profile
Perform these tasks to continue the process and compl ete the third profile:

1. Set theinsert location:
s
= Set the After icon .

m  Select the Profile icon , and select after the second profile.
=

2. Set the Don’t Match Elementicon
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Figure 7-18
Set the values
on the Move
control panel.

Figure 7-19
Set the values
on the Add
Named Group
dialog box.

Figure 7-20
Set the values
on the Toolpath
Property
Change dialog
box.

Applying Advanced Wire EDM Techniques

3. Select Edit—Transform—Move . The Move control panel is displayed.

Undo

From 0 | From Point: Y Z | 0.0000
EI To Point: X Y z
Destination Plane: | NfC

l_Cnpies: |1
™ Sort by Tools

4. Make sure that the Copieson/off switch is still turned on.
5. Make sure that the Copiesinput field is still set to 1.
6. Make sure that the From Point and the To Point input fields are till set to 0.

Notice that the number of elementsin the element list has tripled
from the initial number. The To Point input fields are reset.

Note

7. Clear the active group.

8. Selectthe Add Named Groupicon on the Group tool palette. The Add
Named Groupdialog box is displayed.

Add Hamed Group

Groups:

m]
+
[

9. Select RESULT.

10. Select Edit—Property Chg—Toolpath. The Toolpath Property Change
dialog box is displayed.

Toolpath Froperty Change

Tool=
Level:l—
Clear: | [nfC > Reset
ofset[nyc (3] Prof Top] [nic [¥] [ cancel

11. Set the Chg to Stepinput field to 3.

12. Select the Acceptbutton. SmartCAM displaysthethird profile on the second
profile.
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Figure 7-21
Set the values
on the Lead In/
Out control
panel.

Creating Lead-In and Lead-Out Moves

Perform these tasks to continue the process by creating lead-in and lead-out

moves.
1. Select Edit—Geo Edit—Lead In/Out. The Lead In/Out control panel is
displayed.
l‘ * | Angle: [ 45.0000 I Change Start Undo
e Cl In @ Line Length: | 0.2000 I Line Offset Match Reset
) Qui 1 Arc Radius:
@ Both ) Both___ Perp Distance: Ref Point: X | v | " on
2. Turn on the In option switch.
3. Turn on the Line option switch.
4. Turn off the Change Starton/off switch.
5. Turn on the Ref Point on/off switch.
6. Select the Ref Pointinput field label, and select the point .2 [5] below the

10.
11.
12.

part ontheY axis.

Select the Element in Profile input field, and select from the list view any
element in the profile that is created with tool 1. (Repeat thisfor tools 2 and
3)

Turn on the Out option switch.

Turn off the Ref Point on/off switch.

Set the Angle input field to 90.

Set the Length input field to .05[1.0].

Select the Element in Profile input field, and select from the list view the
last element in the profile created with tool 1. (Repeat thisfor tools 2 and 3.)

SmartCAM displays lead-in and lead-out moves for all three profiles. The
lead ins and the lead outs are inserted in the correct |ocations with the correct
step numbers.

Reversing the Second Profile

To avoid cutting the wire and repositioning the tool to the profile start point, you
need to reverse the tool direction for the second profile. The tool then starts
cutting the second profile at the end of thefirst profile, and it isin position to start
cutting the third profile at the end of the second profile.

1.

Use the Group by Tool icon % on the Group tool palette to select tool 2
from the list view.
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2. Select Edit—Order Path—Rev Order. The Rev Order control panel is

displayed.

ngure 7-22 3’ @ Order and Direction Element in Profile to Reverse: | Group F\eversel Undo
Set the values T O Direction Only
on the Rev CI Order Only
Orde; control 3. Turn on the Order and Direction option switch.
panel.

4, Select the Group Reversebutton.

5. Select View—Redraw to refresh the screen.

6. Select View—Show Path The Show Pathdialog box is displayed.

7. Select the Start button.

8. Select View—Get View—Isoto see the isometric view of the toolpath.
Figure 7-23
SmartCAM
displays the
isometric view of o
the part.

W

Points to Remember@

|:| You can use multiple skimming passes to cut and finish a part.

|:| SmartCAM names different power settings as different toals.
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Self-Test

Directions

Test your understanding of the concepts and procedures in this section by
answering the following questions. The answers for each self-test arein Appendix
A of this manual.

1. Which SmartCAM feature should you useto prevent a slug from
dropping out of a part and binding or obstructing the operation when
you cut out a section.

a) Glue Stop
b) Taper Change
¢) Skim Pass
d) Feed Change

2. Typically, you insert a glue stop just beforethe start of a profile.

a) true
b) fase

3. Which section doesthe SmartCAM templatefile useto generate codefor
a modd with a glue-stop command?

a) @GLUESTOP

b) @STOP

c) @GLUE

d) noneof the above

4. Use Taper Chgtoinitiate thetaper on thelead-in move, produce the
toolpath to cut the taper around the entire profile, and then remove the
taper on the lead-out move.

a) true
b) fase

Exploring SmartCAM Advanced Wire EDM 7-23



Applying Advanced Wire EDM Techniques

5. Which command does Taper Chg create at the beginning of a tapered
profileto be cut?

a @TAPERCUT
b) @TCUT

©) @CUT

d @TAPER

6. What isthereal-number range of valid Taper Angleinputs?

a) -180through +180
b) -80 through +180
¢) -80 through +80
d) -18through +180

7. A positive value causesthe wireto tilt totheright relativeto the
direction of travel.

a) true
b) fase

8. A negativetaper angle causesthe wireto tilt to the left.

a) true
b) fase

9. What does SmartCAM name different power settings as?

a) different power settings
b) different jobs
c) different steps
d) different tools
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Appendix A: Self-Test
Overview Answers

Use the answers to check your
self-tests. Review lessons that
correspond to questions that you
completed incorrectly.
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Advanced Wire EDM
Answers

Becoming Acquainted with SmartCAM

B

C

1

It ispossible to select dimmed menu items.
Lesson Using Workplace Areas, page 1-4

. What does an asterisk (*) in the control panel indicate?

Lesson Using Workplace Areas, page 1-4

. Which of these workplace items does each control panel correspond to?

Lesson Using Workplace Areas, page 1-4

. What do process model files graphically represent?

Lesson Learning SmartCAM File Types, page 1-17

. What dojob operation files contain?

Lesson Learning SmartCAM File Types, page 1-17

. Which View features magnify specific areas of the view?

Lesson Using Window, page 1-22, Using Zoom, page 1-23

. What View features manipulate the orientation of the view?

Lesson Using Pan, page 1-24, Using Full, page 1-24, Using Last View, page
1-24, Using Get iew, page 1-25, Using Name View, page 1-26,
Using Dynamic View, page 1-27

. What feature do you use to control how the geometry isdisplayed in the

graphic view?
Lesson Using Display Modes, page 1-27
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Working with SmartCAM

B

A

1.

Layer geometry gener ates code.
Lesson Overview, page 2-3

Step geometry gener ates code.
Lesson Overview, page 2-3

Which input field definesthe height that the tool retractsto after
making a cut?
Lesson Setting Levels, Clearance, and Profile Top, page 2-10

Which input field definesthe height of thetop of your part?
Lesson Setting Levels, Clearance, and Profile Top, page 2-10

What type of plane determinesthe orientation of geometry?
Lesson Overview, page 2-13

Which SmartCAM feature enables you to use points and other element
properties from existing geometry to enter coor dinate valuesin input
fieldswhen you create or edit geometry?

Lesson Operating Snhap, page 2-20

Using Statusinterruptsthe current task.
a). Checking Levels, Clearance, and Profile Top, page 2-11

How do you know if tools require groupsif there are no active groups?
Lesson Using the Group Arrow lcon, page 2-24

Using Job Operations

C

1.

What pieces of job information arerequired?
Lesson Overview, page 3-3

. What values must be set to complete a process step?

Lesson Overview, page 3-3

. How many stepsor tools can you move at atime when you usethe Move

feature?
Lesson Moving Steps and Tools, page 3-21

. You cannot remove active stepsfrom ajaob.

Lesson Removing Seps and Tools, page 3-20

. Where do you define material information that you want to use on a

regular basis?
Lesson Setting Up a File with the Material Librarian, page 3-27
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6.

7.

Appendix A: Self-Test Answers

Once material information is set up, how do you accessit from
Advanced Wire EDM?
Lesson Opening a Material Librarian File, page 3-35

Which report should you print if you want to know about the job
information for the open process model ?
Lesson Printing a Job Information Report, page 3-40

Working with Elements

C

A

1

10.

What do you need to do before creating new geometry?
Lesson Overview, page 4-4

. Associating geometry with a step will result in code.

Lesson Overview, page 4-4

. Associating geometry with a layer will result in code.

Lesson Overview, page 4-4

. You can select and code masked elements

Lesson Using Show/Mask, page 4-52

How many elementsin a model can you view modeling data for ?
Lesson Using Element Data, page 4-33

Viewing element data affects the geometry database.
Lesson Overview, page 4-33

Changing the color of elements:
Lesson Using Color Change, page 4-54

Elementsto betrimmed or extended should be on different work planes.
Lesson Trimming and Extending Geometry, page 4-36

How many groups does trimming by group impact?
Lesson Trimming a Group of Elements, page 4-38

How many deleted groups can berecovered with the Undo button?
Lesson Deleting Elements, page 4-47
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Generating Toolpath/Verifying 4-Axis Toolpath

C 1. What isneeded to use Nocore?
Lesson Using Nocore, page 5-4

D 2. What controls the wire’s inclination as it moves along the bottom and
top defining profiles?
Lesson Creating Links, page 5-6

B 3. You can change only the start point of links between elements with
Modifylinks.
Lesson Modifying Links, page 5-8

A 4. What condition must a link meet for you to remove it for a range?
Lesson Removing Links, page 5-9

D 5. What type of surface does Viewsurf build?
Lesson Overview, page 5-17

Generating Code

B 1. .tmp files contain this information:
Lesson Learning File Typesfor Code Generation, page 6-3

A 2. .smf files contain this information:
Lesson Learning File Types for Code Generation, page 6-3

B 3. Code is generated from the process model in this form:
Lesson Learning File Types for Code Generation, page 6-3

B 4. SmartCAM generates code for all step-property elements in the
database.
Lesson Learning File Typesfor Code Generation, page 6-3

D 5. SmartCAM ships this text editor:

Lesson Learning File Typesfor Code Generation, page 6-3

Applying Advanced Wire EDM Techniques

A 1. Which SmartCAM feature should you use to prevent a slug from
dropping out of a part and binding or obstructing the operation when
you cut out a section.

Lesson Overview, page 7-3

B 2. Typically, you insert a glue stop just before the start of a profile.
Lesson Overview, page 7-3

C 3. Which section does the SmartCAM template file use to generate code for
a model with a glue-stop command?
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Lesson Using Glue Sops, page 7-4

. Use Taper Chgtoinitiatethetaper on the lead-in move, produce the
toolpath to cut the taper around the entire profile, and then remove the
taper on the lead-out move.

Lesson Overview, page 7-11

. Which command does Taper Chg create at the beginning of a tapered
profileto be cut?
Lesson Overview, page 7-11

. What isthereal-number range of valid Taper Angleinputs?
Lesson Using Taper Chg, page 7-12

. A positive taper angle causesthewireto tilt to theright relative to the
direction of trave.
Lesson Using Taper Chg, page 7-12

. A negative value causes the wire to tilt to the left.
Lesson Using Taper Chg, page 7-12

. What does SmartCAM name different power settings as?
Lesson Overview, page 7-15
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Glossary

Accept

eéoelect this action button to accept entries into the active control panel.

Action Button

Control panel token that islabeled according to what action it carries out.
Active Group

The elements selected for an operation.
After

Setting on the Insert property bar. Used with the Before switch. One of the

switches must be sel ected when you create new geometry to determinewhere

anew element isto be placed in relation to an existing element, profile, step,
tool, or layer.

Air-Cut Time
The time between when the tool startsto feed and when it starts cutting stock.
Areaof Uncut Material (AUM)
The difference between the actual and nominal net shapes representsthe area
of uncut material. (For example, when the selected tool istoo large to cut all

areas of an operation.) The user defines the nominal net shape by indicating
a set of profiles while creating a machining process.

Axial Length

Distance input. Enter the length of the thread as measured parallel to the Z
axis.

Ball Mill

Conventiona end mill with afull radius bottom (corner radius equals tool
radius). It may be straight (cylindrical) or tapered (conical).

Base Envelope
A viewing window which is defined when you start anew model. It enables

you to redisplay the intended part size quickly after using the various
viewing options.
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Before
Setting on the Insert property bar. Used with the After switch. One of the
switches must be sel ected when you create new geometry to determine where
anew element isto be placed in relation to an existing element, profile, step,
tool, or layer.

Boring
The Boring operation type provides the primary operation parameters for
single-point boring operations. Use it with single-point boring tools.

Boring Tool
A single-point tool used to finish predrilled holes to a precise size tolerance.

Boundary Profile
The profile enclosing the material to be removed.

Bull Mill
Conventional end mill with aflat bottom and rounded corners. May be either
straight (cylindrical) or tapered (conical).

CO Continuity
Signifiesthat two adjacent surfaces or curves are contiguous (their end points
coincide).

C1 Continuity
Signifies that two adjacent surfaces or curves are tangent.

C2 Continuity
Signifies that two adjacent surfaces or curves have a constant rate of
curvature.

Cancel
Select this button to close the dialog box or panel without saving any
changes.

Canned Cycle
A series of preset directions, or machine cycle, that a machine control usesto
perform repetitive tasks. The function is called by a code containing
information about where to place the event. For example, hole cycles are
typically between the G76 and G89 code humbers.

CCW (Counter clockwise)
Sets the rotation direction of atool, or the tool path direction along an arc
element.

Center Drill
A stepped drill with an outer body diameter and a smaller drill diameter that
are connected by a 60-degree, included point angle. In some cases the
transition between the 60-degree point angle and the outer body diameter is
broken by a 120-degree point angle beginning at the bell diameter. This tool
typeistypically used to create a precision center location for subsequent
turning or grinding operations.

Center Drilling
The Center Drilling operation type provides the primary operation
parameters for center drilling.
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Chordal Deviation
The distance between the midpoint of an arc and the midpoint of aline drawn
between the ends of that same arc. This distance is the width of the tolerance
band that SmartCAM should use when interpolating arcs or curvesinto lines.
The band restricts the size of the polyline segments that SmartCAM creates
when approximating curves. The larger the size of the band, the greater the
chordal deviation and resulting polyline segments.

Clean-up Pass
Cutting tool performs a clean-up pass on the profile to remove any
inconsistencies in the surface after roughing.

Clear
The Z-height necessary for the tool to make positioning moves safely. The
point from which the tool beginsto feed.

Climb Cut
Roughing cut option in which the tool’s rotation pulls the tool in the same
direction as the cutting motion. Thisis the opposite of conventional cutting
in which the tool rotation pushes the tool in the opposite direction from the
cutting motion.

Close
Useto close an active panel. If changes are not saved, a prompt will be
displayed, enabling you to save or discard the changes.

Control Panel
Each modeling tool hasits own control panel, with input switches and
buttons to operate the tool. A control panel appears at the bottom of the
screen display when atool is selected and remains open as long asthetool is
active.

Conventional Cut
Roughing cut option in which the tool’s rotation pushesit in the opposite
direction from the cutting motion. Thisis the opposite of climb cutting in
which the tool’s rotation pulls it in the same direction as the cutting motion.

Core
A body of material that has separated from the part and fallen out because the
wire has cut around it and disconnected it from the rest of the material.

Counterbore
A piloted flat bottom cutting tool used to create counterbores in existing
holes. This tool is often used to create recesses for cap screw fasteners.

Counterboring
The Counterboring operation type provides the primary operation parameters
for counterboring an existing hole. Use Counterboring with a piloted
counterboring tool.

Countersink
A short tool used to create chamfers at the top of existing holes. This tool
typically contains an 82-degree, included point angle, and it is primarily used
to create recesses for flat head screw fasteners.
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Countersinking
The Countersinking operation type provides the primary operation
parameters for countersinking an existing hole. Use with 82-degree
counterbore tools.

Createlinks
A link tool that helps you fine-tune the part surface according to your part
requirements. Createlinks controls wire movement between the top and
bottom profiles or elements.

Crest Start
Distance input. Enter the outsideradiusif it is an external thread or theinside
radiusif it isan internal thread. When aface-grooving tool is active, Crest
Start appliesto a Z-axis value.

Cursor
The location indicator on the screen, moved by manipulating the mouse; the
cursor is displayed in one of five forms, depending on its location.

CW (Clockwise)
Sets the rotation direction of atool, or the toolpath direction along an arc

element.

DeltaMajor
Theradial distance from the Nominal diameter to Major diameter.

Delta Minor
The radial distance from Nominal diameter to Minor diameter.

Design Model File
Enter the name of the design model file created by your CAD program. If
you need to search for the file, use the File Select action button at the top of
the form.

Design Ref
Represents the functional design perspective of the part.

Dialog Boxes

Dialog boxes open temporarily to allow selection or control of avariety of
events. A dialog box may appear anyplace on the screen display and closes
when its action is completed or canceled. If adialog box is open, you must
complete the required action or cancel it before doing anything else to the
model.

Dimmed Text
When the text for a menu item is dimmed, you cannot select the menu item
until some other action is performed. For example, most of the options on the
top menu bar remain dim until you load amodel file or until a current group
isactive.

Double D Punch
Thetool type used to enter the tool parametersfor a Double D punching tool.
The width is the distance between the flats.
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Drilling
The Drilling operation type provides the primary operation parameters for
basic hole drilling. Use Drilling to create holes that can be completed with a
single feed motion.

Edge Milling
The Edge Milling operation type provides the primary machining parameters
for edge machining. Use Edge Milling for machining chamfers or round
corners in customized machining procedures (such as macros).

Element
The toolpath or boundary definition that SmartCAM places in the database
and displaysin thelist view and Element Data list; element types include
lines, arcs, polylines, splines, user events, sub calls, holes, points, ellipses,
and helixes.

Element Data
Information about the element coordinates and propertiesin amodel are
stored in the database.

End Mill
Conventiona end mill with aflat bottom and sharp corners. Cutting edges
may be either straight (cylindrical) or tapered (conical).

Evaluator Expression
SmartCAM’s evaluator function uses standard mathematical functions and
the assigned expressions for each field to perform calculations. The
expressions are system terms representing known measurements. For
example, tI(tl_len) represents tool length, and it can be multiplied to equal
another input such as 3*tl(tl_len).

External Groove Tool
A tool used to machine grooves on the outside diameter of aturned part.

External Thread Tool
A tool used to create threads on the outside diameter of aturned part.

External Turn Tool
A tool used to machine the outside diameter of aturned part.

Face Groove T ool
A tool used to machine grooves on the face of aturned part.

Face Grooving
The Face Grooving operation type provides the primary machining
parameters for adding a groove to the face of a turned part.

Face Mill
Arbor-mounted mill intended for machining large flat surfaces. Typically
containsreplaceabl e carbide insertswith rounded corners. Cutting edges may
be either straight (cylindrical) or tapered (conical).

Face Milling
The Face Milling operation type provides the primary machining parameters

for face milling. Use it to create toolpath with the Process—Rough—Face

option in SmartCAM.
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Facing T ool
A tool used to machine the end of aturned part.

File Select
Select thisto open the File Select dialog box to search for afile. This button
can only be selected if the active field requires entry of afile name.

Finish Allowance
Used for Rough, Face, and Surface Milling operations. Enter the thickness of
the material to be left on the part after the machining operation.

Finish Amount
The amount of material to be left on the sides of the boundary profile after
roughing. (This material can later be removed with a finish pass.)

Finish Milling
The Finish Milling operation type provides the primary machining
parameters for finish profile machining. Use Finish Milling for machining
any SmartCAM finish profile.

Finish Pass
The cutting moves made next to a desired profile to complete the part's
shape. A finish pass occurs next to the pocket’s outer profile and next to each
island profile.

Finish Turning
The Finish Turning operation type provides the primary machining
parameters for finishing internal or external turning, face, or profiling
operations.

Form Hole
Special tool containing a custom edge profile. Thistool type typically
contains multiple diameters and shoulders, and it is used to finish existing
predrilled holes to a specific shape.

Form Hole Making
A hole making operation that uses atool with multiple cutting diameters.

Form Mill
Specia end mill with a custom cutting edge profile. This tool type typicaly
has a non-cutting body diameter as well as a cutting tool diameter. Use the
Form Mill tool type to define tool s such as Chamfer Mills, Radius Mills, and
similar specialty tools.

Gear
A modeling tool that produces “textbook” involute gears.

Generator Curve
The curve that is swept through space, usually along the path of a director
curve, defining the shape of a surface or mesh.

Glue Stop
A user command that modifies the existing profile so that, when machine

code is created, machine stop occurs, permitting the operator to insert a part
clamp before the slug is cut free.
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Go
Activates the new sequence according to the input values.

Graphic View
The graphic view provides avisual representation of the process model.
Additions or changes to the graphic view are reflected immediately. The
displayed model may be viewed from any angle, rotated, moved, enlarged, or
panned. You can view the toolpath and make changes quickly and easily.

Grooving
The Grooving operation type provides the primary machining parametersfor
adding grooves to the internal diameter or external diameter of aturned part.

Group
Use Group to create an active group of elements. You can use the Group
Arrow icon or the Group tool palette found on the readout line below the
graphic view.

Help
Online Help provides information about each menu item, toolbox, modeling
tool, control panel, and dialog box.

Hole Electrode
The tool type used to enter the tool parameters for aWire EDM hole
electrode.

Hot Keys

Shortcut keystroke combinations that provide a quick way of performing a
task or setting a mode of operation. The hot key assignments shipped with
SmartCAM and information about customizing hot keys are available from
the Help menu Keyboard option.

Icon Bar
Theicon bar provides shortcuts for accessing SmartCAM functions.

IGES
A universal graphicsfileformat that isused to convert CAD/CAM filesfrom
proprietary software systemsto aformat that can be read by other systems.
Input Fields

Control panels and dialog boxes contain input fields for specific types of
information, such as afile name, aline angle, or coordinates. An input field

can contain various types of information.
Insert
The Insert function enables you to add geometry. You can add geometry with
astep or on alayer.
Internal Groove Tool
A tool used to machine grooves in the inside diameter of aturned part.

Internal Thread Tool
A tool used to create threads on the inner diameter of a turned part.

Internal Turn Tool
A tool used to machine the inside diameter of aturned part.
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Job Operations File(. j of )
Thefile that contains the job operations setup information. It is saved when
you save the associated process model file. Thefile hasthe samefile name as
themodel fileand isassigned a. j of extension. To use adifferent job
operations setup file, use File—Load Job File to find and load the desired .jof
file.

Job Operations Setup
The information about tools, operations, and machines to use for machining
a part. It is stored in the job operations fil¢ ¢f ). To enter job operations
setup information, select File—Planner to open the Job Operation Planner.

Job Plan
In earlier versions of the software, the job plan file contained the tooling
information used by the process model. It hagl af extension. If you open
a model file that uses a job plan file, SmartCAM will use the information in
the. j sf file to create a job operations setup ¢f ) file.
SmartCAM CAM Connections still require the use of a .jsf file when
converting CAD files.

Layers
Layer information is CAD geometry. Each layer in a model has one of
sixteen colors, and the maximum number of layers is 99. Items such as
clamps, fixtures, and material boundaries are examples of geometry to draw
on layers and do not represent toolpath. In addition, no tool or operation
information is associated with layer geometry.

Level
A specific position on the Z axis of the active work plane's local coordinate
system.

LH Tool
Left-hand tool. A tool is left-handed if its flutes twist away from the observer
in a counterclockwise direction when viewed from either end of the cutter.
Cutting occurs on the left-hand side of the tool for Climb cutting and on the
right-hand side for Conventional cutting.

Link Element
A link between a primary and secondary profile. Link elements control wire
movement between the top and bottom profiles or elements. Thus they
control the final shape of the part cut by the wire.

List View
A list of the elements, tools, steps, work planes, or layers that comprise the
process model is displayed in the list view. To change the type of list, select
the appropriate tool on the workbench. Additions or changes can be made to
items on any of the lists. Changes are displayed in the graphic view.

Live Tooling
Some turning centers include motorized turrets with the capability to
perform milling/drilling operations. Live tooling describes the action of the
turret's rotary cutting tool motion as opposed to the normal stationary cutting
position. The tool is “live” because it rotates.
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Lookup
Thisaction button cal culates valuesfor Crest Start, Root Start, Root End, and
1st Pass Depth. The information comes from the thread tablefile, using the
Nominal Diameter and Pitch values that you enter.

Machine File
Machinefileshavean . SNT extension and consist of alist of questions
and options that tell SmartCAM how to format code for your machine. For
information about machine files see the SmartCAM Code Generation Guide.

Match View
Match generated view. A Show Cut option which returns the generated view
to match the existing graphic view orientation.

Material EImt.
Text/Selection input. Select an element in the material profile. This defines
the material boundary profile of which the element is a part.

Menu Bar
The application menu is displayed as a bar across the top of the SmartCAM
screen display. Select items from the menu bar to display pull-down menus
with selections to open toolboxes, dialog boxes, or submenus.

Mill-Turn
A turning center (machine) that can do both turning and milling operations.

Model Space
Thethree-dimensional coordinate system used to build the model. The model
remains fixed with respect to this coordinate system. Rotating aview is
achieved by rotating the geometric model and the model space axes.

Modifylinks
Modifylinks changes the start and end points of link elements between two
defining profiles.

NC File
Enter the name of the numeric control code file to be created.

Nested Pocket
A pocket that lies entirely within an island profile.

Nocor e Roughing
A Wire EDM roughing process used to generate a continuous tool path that
removes all the material within aboundary without any scrap pieces. Nocore
is helpful in those operations where falling scrap can jam the machine or
wire.

Nominal Diameter
Thisisadistance input that specifies the diameter (nominal size), whichis
the general identification of athread.

Nub
A special area of uncut material created during spiral roughing at the corner

of adjacent roughing passes when the width of cut is greater than the tool
radius.
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Number of Passes, see Material Elmt.
Integer input. Enter the number of cutting passes you want to make. This
fieldis dim if you select amaterial boundary.

NURBS (Non-Uniform Rational B-Spline Curves)
A method of representing complex scul ptured shapes. NURBS geometry can
exactly represent points, lines, arcs, conics, Bezier geometry, and
conventiona B-Spline geometry. A NURB can represent an entire arc or
conic without approximation.

Offset Amount
Theradius of the wire plusthe size of the spark gap between the wire and the
material being machined (overburn).

Offset Pass
A cutting passthat isaclosed profile along the inside of the boundary profile.
Each closed profile is derived from awall offset of the boundary profile. A
closed profile can not cross itself.

Offset Pass Count
The number of offset passes to use when finishing the boundary profile.

Offset Side
The side of the primary profile to which the wire is to be offset as viewed
from the direction of tool travel on the primary profile. The choice are Left,
Right, and None; None does not offset the tool.

On/Off Switches
On/Off switches are used to set amode or turn afunction or input field on or
off. An on/off switch isonwhen an x appearsin the box and off when the box
isempty. You can have more than one on/off switch turned on at atime. Click
the mouse on a switch to turn it on or off, or TAB to the box and press Enter.

Operation
The process parameters used with a cutting tool to perform a process step.

Option Switches
Option switches enable you to select one of apair or group of options. Option
indicators are round and become highlighted when selected. To select an
option from the keyboard, press the Tab key until the desired input field is
highlighted.

Outer Profile
A profilethat is either an outermost profile or the first profile that is entirely
within an island profile.

Outermost Profile
A profilethat lies entirely outside any other profile.

Overlap Passes
Thisis an on/off switch that creates an overlap along the profile after each
roughing pass. This eliminates the “stair stepping” that can occur on the
profile during roughing passes.
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Peck Drilling
The Peck Drilling operation type provides the primary operation and
increment parameters for deep hole drilling. Use Peck Drilling for creating
holes that require multiple in-feed moves to complete.
Pinch-Turning
Thisisan industry term to describe two tools simultaneously cutting on
opposite sides of a part. The equalized tool pressure stabilizes the material,
minimizing deflection, and cuts the part twice as fast.
Pitch (Milling)
The pitch of the tap in inches or a metric unit.
Pitch (Turning)
The distance along the Z axis between adjacent thread crests. The pitch of a
thread is the lead divided by the number of starts.
Pocket
A false cavity represented by a set of profiles which contain an outer profile
and any number of island profiles.
Polyline Point
A connecting point between two polyline segments in the wire’'s movement
or toolpath.
Power Change
User command that adjusts the amount of power to the wire during a wire
EDM operation. SmartCAM assigns the value you enter in the POWER
template.
Pressure Angle
The contact angle between the involute spline curve of the gear tooth. The
available pressure angles are 14.5, 20, 25, 30, 37.5, and 45 degrees. The
default is 14.5.
Primary Range
Values used to identify the first and last elements of the primary profile. The
primary range must not overlap with the secondary range.
Process M odel
The interactive graphic image you build which represents true tool motion. It
is used to create and modify the actual process for the cutting of parts.
Process Model File
The part model file produced by SmartCAM.

Process Plan Step List
The list of steps which make up one process.
Process Step

The combination of a tool and an operation used to perform one step in a
process. Also called siep.

Production Turning
Product name for the turning package without any advanced capabilities.
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Prof Top
Identifies the top of the profile (thickness) for layers and milling operations.

Profile
A series of related elements linked to create a single geometry feature.
Elements in a profile must:

= belinked (The end point of one element isthe start point of the following
element.)

= beinthesamedirection
= beassigned to the sametool or layer

= beonthe same work plane
An open profile has a separate start point and end point. It may be used to
define the outline of apart or afeature. In a closed profile the start point and
the end point are at the same coordinate location, thus creating a closed
feature such as a pocket or an island.

Profile Start Point
The point on a profile on which the toolpath for that profile begins.

Properties
Assigns machining parameters such as tool selection, depths, tool offset
direction, and machine/control behavior to the tool path.

Pull-down Menu
Selection of amenu item followed by four dots (::) opens atoolbox.
Selection of anitem followed by three dots (...) opens a dialog box to
perform a specific task. Selection of an item followed by atriangle opens a
submenu offering further selections.

Rapid Traver se Speed
The rapid speed for the machine.

Read-out Line
The read-out line is visible below the bottom left corner of the graphic view
and occasionally inthe control panels. Theinformation displayed dependson
the task in progress.

Reamer
A non-center cutting multifluted tool used to finish predrilled holesto a
precise size tolerance.

Reaming
The Reaming operation type provides the primary operation parameters
required to generate precise diameters for existing holes. Use Reaming for
reaming holes.

Regen
Regenerate. Erases the results of the previous simulation and returns the
display of the material and fixture layers to the window.
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Region
An area of material which can be removed by a continuous toolpath without
tool retractions.

Remove synch
Modeling tool that enables you to select and delete a pair of matching Wait
commands, or all Start, End, and Wait synch commands associated with the
active group. Use this tool when you want to modify existing synchronized
operations.

Removelinks
Removelinks deletes existing link elements between primary and secondary
profiles.

Reset
Returnstheinput fieldsto their previous settings or default entries at thetime
the panel was opened. Use Reset or Revert to clear entries before you enter
new information.

Revert
Returns the graphic view display to what it was when you opened the dialog
box.

RH Tool
Right-hand tool. A tool is right-handed if its flutes twist away from the
observer in a clockwise direction when viewed from either end of the cutter.
All tools are assumed to be right-handed. Cutting occurs on the right side of
the tool for Climb cutting, and on the left side for Conventional cutting.

Rough Milling
The Rough Milling operation type provides the primary machining
parametersfor roughing procedures. Use Rough Milling to rough out pockets
and create other roughing tool path.

Rough Turning
The Rough Turning operation type provides the primary machining
parameters for roughing procedures during external and internal turning,
facing, or groove making operations.

RPM
Select to specify the speed mode.

Secondary Range
Values used to identify the first and last elements of the secondary profile.
The secondary range must not overlap the primary range.

Section
The set of profilesin acavity or pocket created by intersecting the cavity or
pocket with aplane at a specified level.

Selector Switches

Selector switches provide short lists of optionsin a control panel or dialog
box. Move the pointer over the selector switch, and click the mouse to
display the list of options.
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Sequence
Specifies the order of machining operations and toolpath, such as roughing/
finishing, drilling/tapping, or feed/speed changes.

Slitting
The process of cutting along single or multiple lines with asingle-edge or a
gang of circular blades.

Slotting
The process of cutting or punching an elongated hole or rectangular slug.

Slug
A body of material that has separated from the part and fallen out because the
wire has cut around it and disconnected it from the rest of the material.
Slugging
The process of creating a shear button by partially punching ahole. The
projecting material is used as alocating surface on subsequent operations.
SMF File
A file used by SmartCAM to create machine code. The. snf file contains
information about the machine that will manufacture the part. For more
information about machine files, refer to the SmartCAM Code Generation
Guide.

Snap
The Snap on/off switch appearsin the read-out line below the graphic view.
An x appears in the box when Snap is on. The box is blank when Snap is off.
When Snap is on, the cursor “snaps” like a magnet to the nearest element and
displays the element's X, Y, and Z coordinate values. Use Increment to set the
pick limit and tolerance for Snap. (Seerement in the reference manual for
your application.)

Solution Indicators
SmartCAM uses asterisk (*) symbols in the input fields to indicate that
entering a value in the field will trigger a solution.

Spindle
The rotational part of a turning machine that holds the part.

Spot Drill
A short, stout drill used to create accurate start hole locations for subsequent
drilling operations. This tool typically contains a 90-degree included point
angle, and it is often used to spot the hole location to a depth large enough to
leave a chamfer on the top of the finished hole.

Spot Drilling
The Spot Drilling operation type provides the primary operation parameters
for creating accurate start locations for subsequent drilling procedures. Use
Spot Drilling with 90-degree spot drilling tools.

Spot Facing
The Spot Facing operation type provides the primary machining parameters
for creating a flat surface in preparation for subsequent machining
operations. Use Spot Facing with flat bottom end cutting tools.
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Start Hole
A pre-drilled hole or cavity in the part through which the wire can be beaded
prior to the start of roughing.

Start Hole Making
The operation type used to enter the primary process parameters for a Wire
EDM hole operation.

Station
A specific tool station on a machine.

Station Number
The physical location specified for tool setup on machines with automatic
tool changers or turrets. Thisis related to but separate and distinct from tool
number. Although these are usually the same, in cases such as manual tool
change and coded tooling, they are different.

Step, see Process Step
A unique number for the new step. Thisfield defaults to the number
automatically assigned when the Insert action button on the control bar is
selected.
OR...
A combination of the tool and the operation used to perform one stepin a
process.

Stepover Value

The distance between consecutive tool path passes. The minimum value you
can useis 0.0001 inch [0.00254 mm]. If you enter a smaller number,
SmartCAM will use the minimum value.

SUPM (Surface Units Per Minute)
Used on the Step dial og box to indicate that the output will bein surface units
per minute.

SWEL Commands
The SmartCAM Workplace Environment Language (SWEL) is a set of
system commands and symbols used for special configuration of the hot keys
or icon buttons. A complete list of commands for customizing hot keysis
available by selecting Keyboard—Customizing Hot Keys from the Help
pull-down menu.

Tap
A tool with helical threads at a defined pitch used to create internal threads in
predrilled holes.

Taper Angle (Turning)
Angle input used to enter the thread angle for tapered threads. This is the
absolute angle measured from the centerline of the thread.

Taper Angle (Wire)
Used for 2-axis processes with profiles that represent constant taper surfaces.
Creates a constant tool inclination relative to the profile and results in a

constant taper surface. Use it for applications such as dies and uniform mold
relief (draft).
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Taper Change
A user command used to change the taper angle in the profile.

Tapping
The Tapping operation type provides the primary machining parameters for
the tapping of holes. Use with solid body taps for creating interior threadsin
an existing hole.

Template File
Templatefileshavea. t np extension and determine the format SmartCAM
uses to generate your code. SmartCAM combines information from the
model’s database, Job Operations (. j of ) and machine (. snf ) files, and
outputs it through atemplate file. For more information about templatefiles,
refer to the SmartCAM Code Generation Guide.

Thread Depth
Depth of athread based on its nominal diameter and pitch.

Thread Lead In
Thisisadistance input in which you enter the incremental distance to start
threading before theroot start. This enables you to start threading off the end
of the part. The default is two times the pitch.

Thread Pitch
The distance from a point on athread to a corresponding point on the next
thread.

Thread Table

Thisisatext input field in which you enter the name of the thread table you
want to useto look up datafor the thread diameter. Sel ecting L ookup enables
you to automatically input valuesto the control panel from valuesin the
thread table.

Threading
The Threading operation type provides the primary machining parameters
for adding threads to the internal diameter or external diameter of a turned
part.

Title Bar
Thetitle bar is displayed across the top of the SmartCAM screen display. It
contains the application name and the current path and file name.

TMP File
A templatefile (. t mp) SmartCAM uses to format information in a process
model into the code for a machine. For more information about template
files, refer to the SmartCAM Code Generation Guide.

To Size
On/Off switch. Turn on this switch if you want the final groove passto
produce the actual groove size. When off, thefinal passis separated from the
groove size by the amount you specify with finish allowance.

Tolerance

The range of variation permitted in the tool path creation for an element, or
the graphic display of an element.

g-16 Exploring SmartCAM Advanced Wire EDM



Glossary

Tool Graphics
Standard program and user-customized files that display basic machine tool
profiles during Show Path operations.

Toolpath
The graphic representation of the tool movement and travel asit machines
the part. You can assign toolpath to geometry as you create it, or use Edit—
Property Chg—Toolpath to assign toolpath to existing geometry.
Toolpath for a surface usually consists of a polyline mesh that is offset from
the surface element based on the remaining stock amount and the cut settings
(that is, contact point, tool tip, or center point). SmartCAM uses the surface
element, the job operations step, and surface machining settings to create the
toolpath.

Toolbox
Each toolbox contains a set of modeling tools used to create and change the
model. For example, the Geometry toolbox contains modeling tools that
enable you to create geometric elements, such as lines, arcs, holes, and
points.
Select toolboxes from pull-down menus or from the workbench. The three
most recently used toolboxes are always available in the workbench. The
tools in the selected toolbox are displayed in a list below the workbench.

Tooling
Physical “hard” tooling such as cutting tools, forming tools, work-holding
tools, and fixtures as well as “soft” meta-tools such as process features.

Tool plane
A tool plane defines the tool's normal orientation to a work plane. You can
assign tool planes to an existing work plane and position them at an angle to
a work plane.

Traverse Cut
The roughing movement of a tool as it removes excess material.

Triggers
SmartCAM provides a triggering mechanism that gives you more flexibility
for defining geometry without completing all of the input fields on a control
panel. SmartCAM indicates it is ready to “trigger” a solution for an element
by placing an asterisk next to the last required input field.

Turn Rough
Toolbox with modeling tools which enable you to create roughing toolpath
for an existing profile.

Twist Drill
A conventional fluted drill used to create blind or through holes. This tool
typically contains a 118-degree, included point angle.

Undo

Undo removes the most recently completed operation from the graphic
display and the database.

Exploring SmartCAM Advanced Wire EDM g-17



Glossary

Units
The measurement units, inches or metric, used in the process model. Set the
unitsfor ajob inthe Job Information dial og box in the Job Operation Planner.
Do not change the units for an existing job because the Planner will not
convert valuesin existing steps from one system to another.

Up Cutting
The process of clearing chips away from the part during milling operations.

UPM
Specifies the feed mode in units per minute for output.

Vector Angle
The angle at which you want the wire’s vector to be tilted for the current
polyline control point. Available only when Vector Input is set to QR and
after you have identified the first two polyline lines. Q is the variable that sets
the tilt to the left or right of the current path direction. R is the variable that
sets the tilt forward from or backward to the current path direction.

Vector Offset
The offset location of the wire’s vector at the active work plane’s Prof Top
level. SmartCAM locates the offset by establishing a position directly above
the polyline control point on the active work plane’s Prof Top level (Z axis).
Available only when vector Input is set to UV. U is parallel to X; V is parallel
to.

View Space
The three-dimensional coordinate system that represents your viewpoint of
the model. The origin of the view space coordinate system is located at the
center of your computer screen. The XY plane is parallel to the computer
screen and the Z-axis points out of the screen toward you. For example, the
XYZ coordinate (1,1,0) is located at the upper right corner of your screen.
Objects located in view space, such as vector light sources, do not move with
manipulations of the model space. Rotating a view, for example, rotates the
geometric model and the model space axes while the view space axes
remained fixed.

Viewsurf
Enables you to see the surface that will result from the machining process by
displaying a simulation. Viewsurf builds a temporary ruled surface on the
graphic display between the primary and secondary profiles by using the
links in the active group.

Which Solution
When the Which on/off switch is on, you can step through the possible
solutions when multiple solutions exist. When it is off, SmartCAM uses the
most likely solution.

Width of Cut
The distance (step over) between roughing passes.

Wire EDM Finishing
The operation type used to enter the primary process parameters for a Wire
EDM finishing operation.
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Wire EDM Roughing
The operation type used to enter the primary process parameters for a Wire
EDM roughing operation.

Wire Electrode
The tool type used to enter the tool parameters for Wire EDM wire
electrodes.

Work Plane
A flat or level surface on which to work or assign geometry. SmartCAM has
three reserved system work planes positioned according to the X, Y, and Z
axesto build a process model. You can also define your own work planes.

Workbench
This portion of the screen provides quick access to frequently used
toolboxes. The three most recently used toolboxes occupy the three spaces
on the workbench. To add a new toolbox to the workbench, select it from a
menu.

ZCHK (check distance)
The distance above the Prof Top where thetool starts to feed. #ZCHCK is
assigned in the SMF file.
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Z-height 2-9
ellipses
creating 4-22
dividing 4-45
scaling 4-74
End Point icon 2-21
endpoint 1-9
Explode dialog box 4-42
extend 4-36

F
falling scrap 5-4
filelocation

English filesson CD 1-18
metric fileson CD 1-18

File menu 1-19

filetypes
fmt 3-41
jof W-iv

files
creating new 1-20
creating .jof 3-4
job operations 1-17
machine W-V
machine definition 6-3
material 3-27
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process model W-iv, 1-17
saving 1-19
selecting 1-6
template 6-3
types 1-17
working with 1-17
jof 3-3
Fitting polyarc 4-20
fixtures 2-4
fmt files 3-41
free coordinate mode 1-9, 2-20

full view 1-24

G

General page 3-6
generating code W-iV, W-V, w-vi, 6-1
from the model W-iii
Geo Edit toolbox 4-28, 4-36
geometry W-1V
editing 4-35
extending 4-36
insert 2-5
mirroring 4-73
modifying 4-46
moving 4-70
rotating 4-71
scaling 4-74
transforming 4-69
trimming 4-36
Geometry toolbox 4-4
get view 1-25
Get View dialog box 1-25, 4-58
Glue Stop control panel 7-5
glue stops 7-3
graphic view 1-12
Group g-7
group 2-23
by layer 2-27
by step 2-27
trimming 4-38
using abox 2-27

Group Arrow icon 2-24

Group by Layer icon 2-24
Group by Step icon 2-24
group status 1-10

Group tool palette 2-24

Group Trim control panel 4-39

H

Help
online g-7
holes
changing properties 4-52
creating 4-13
scaling 4-74
Holes/Points Property Change dial og box 4-52
hot keys 1-15

icon bar 1-6
adding anicon 1-7
selecting 1-6

icons
Add Filtered Elements 2-24, 2-34
Add Named Group 2-24
Center Point 2-21
Control Point 2-21
Edit Filter 2-32, 2-33
End Point 2-21
Group Arrow 2-24
Group by Layer 2-24
Group by Step 2-24
Intersection 2-21
Midpoint 2-21
Name Group 2-24
Order Path Toolbox 4-62
Remove All 2-24
Remove Filtered Elements 2-24, 2-34
Remove Named 2-24
Sdect All 2-24
Set Edit Filter 2-24
Snap 1-8
Snap Mode 2-20
Tool 2-24
Use Edit Filter 2-24, 2-34
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insert 2-3
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geometry 2-5
Insert Bar
association 1-10
clear 1-12
element property 1-10
insert assignment 1-11
insert location 1-10
level 1-11
offset 1-11
profiletop 1-11
workplane 1-12

Insert Property Bar
description 1-10

Installation Guide for All SmartCAM Products
W-V

interface 1-3

intersection 1-9

Intersection icon 2-21

J

job information 3-40

Job Information dialog box 3-6, 3-36

job information report, printing 3-40

Job Operation File 3-3

Job Operation Planner dialog box 3-5, 3-8,
3-11, 3-13, 3-14, 3-17, 3-20,
3-21, 3-22, 3-23, 3-24, 3-25,
3-36

job operationsfile 1-17

job operations planner 3-1

job operations setup W-iV

Job Units dialog box 3-5

jof filesw-iv

K
Kill Plane dialog box 2-17
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Layers Property Change dialog box 4-51
Lead In/Out control panel 4-29, 7-20
lead in/out moves 7-20
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levels 2-6, 2-9
Line control panel 4-5
line profiles
creating 4-17
lines4-74
creating 4-4
dividing 4-45
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links
changing start and end points 5-8
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deleting 5-9
modifying 5-8
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M
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Machine Define W-V, W-Vi, 6-7
machine definition files 6-3
Machine Events toolbox 7-4
machine files W-V, W-Vi
machine jam

preventing 5-4
Machine page 3-6
machine registers 7-7
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machine-control event 4-25
material boundaries 2-4
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File 1-19
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Mirror Image control panel 4-73
mirroring 4-73
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Modifylinks control panel 5-8

mouse 1-4

Move control panel 4-71, 7-17, 7-19
Move Process Step dialog box 3-21
Move Tool dialog box 3-22

N

Name Group icon 2-24
Name View dialog box 1-26

naming convention
English unit files 1-18
metric files 1-18

new files 1-20
Nocore 5-4
Nocore control panel 5-5
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Open Material Library dialog box 3-28
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files 1-18
material librarian files 3-35

operation information, printing 3-41

Operation page 3-10
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Order Path toolbox 4-62
Order Path toolbox icon 4-62

P

Pan dialog box 1-24
panning 1-24
part clamps

inserting 7-4
pending elements 4-15
plane orientation 2-13
planes

tool 2-13
work 2-13

pointer movement 2-21
points, scaling 4-74
Polyarc 4-20
Polyarc Fit control panel 4-20
Polygon control panel 4-27
polygons, creating 4-27
Polyline

fitting with polyarc 4-20
polylines

creating 4-19

dividing 4-45

scaling 4-74
Power Chg control panel 7-8
pre-defined work planes 2-13

Print Job Info Report dialog box 3-41, 3-42

Print Tooling Report dialog box 3-43
printing
job information report 3-40
machine setup information 3-41
operation information 3-41
step report 3-42
tooling report 3-41
Process menu 5-3, 6-3
process model W-iii, 1-17
Process Step List page 3-10
process steps W-iV
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editing 3-13
Prof Start 4-65
Prof Start control panel 4-65
profile top 2-6
Profile Trim control panel 4-40

profiles
modifying 7-4
moving start 4-65
resequence 4-65
reversing 7-20
starting 4-16
Profiles toolbox 4-15
properties W-1V
changing 4-49
changing hole 4-52
changing layer 4-51
changing toolpath 4-50
Property Change submenu 4-50
pull-down menus 1-5

Q

Quick View Status dialog box 2-12

R
rapid points
creating 4-15
readout line 1-9
Rectangle control panel 4-26
rectangles
creating 4-26
reference manual W-Vi
Remeove Named Group icon 2-24
Remove All icon 2-24
Remove dialog box 3-20
Remove Filtered Elementsicon 2-24, 2-34
Removelinks control panel 5-10

reports 3-39

printing a step report 3-42
reserved status 2-13
Rev Order control panel 7-21
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Reverse Order control panel 4-64
reversing profiles 7-20
Rotate control panel 4-72
rotating 4-71
Rough toolbox 5-3
roughing

Nocore 5-4

RS-232 communications W-V
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saving files 1-19
scale 4-74
Scale control panel 4-75
Select All icon 2-24
selector switches 1-14
sequence W-iV

verifying 4-57
Sequence Move 4-66
Sequence Move control panel 4-66
Set Edit Filter icon 2-24
shape 4-46
show path 4-57
Show Path dialog box 4-58
Show/Mask dialog box 4-53
sh2 filetypes 1-18
sh3filetypes 1-18
skim cuts 7-16
slug obstruction

preventing 7-3
SmartCAM

documentation W-V

starting 1-3

tools W-V

SmartCAM CAM Connection Reference
Manual V9.0 w-vi

SmartCAM CAM Connections W-Vi
SmartCAM Code Generation Guide w-vi
SmartCAM Communicate User Guide w-vi
SmartCAM Customization Manual W-Vi
SmartCAM Edit Plus User Guide w-vi
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snap 2-19
snap icons 1-8
snap mode 1-9, 2-19
Snap Mode icon 2-20
snap point settings 1-9
snap selection modes 1-8, 2-19
splines
creating 4-21
scaling 4-74
Split control panel 4-45, 7-16
start profiles
creating 4-16
starting SmartCAM 1-3
status, group 1-10
steps WAV
adding 3-8
definition 2-3
duplicating 3-11
editing 3-13
moving 3-21
printing a step report 3-42
removing 3-20
renumbering 3-23
setting 2-3
sorting 3-24
surface
viewing 5-17
surface simulation 5-17
System Units dialog box 3-4

T

Taper Change control panel 7-13
taper surfaces 7-11

tapered profiles 7-11

tapers 7-11

tape, punching and reading W-V
template files W-Vi, 6-3
temporary ruled surface 5-17
text editor W-V

Tool icon 2-24

tool planes 2-13

tool tip, z-height 2-9
toolboxes

Curves 4-19

description 1-12

Geo Edit 4-28

Profiles 4-15

Rough 5-3

User Elements 4-25
tooling report, printing 3-41
toolpath

creating for 4-axis applications 5-6

verifying 5-17

Toolpath Property Change dialog box 4-51,

7-17, 7-18, 7-19

toolpaths
changing properties 4-50
show path 4-57

tools
choosing 3-16
moving 3-21, 3-22
new 3-14
sorting 3-25
Transform toolbox 4-70
transforming 4-69
transmitting code W-V
trim 4-36, 4-38
Trim/Extend control panel 4-37

U

Use Edit Filter icon 2-24, 2-34
user commands

adding 7-4, 7-7
User Elements toolbox 4-25
user elements, scaling 4-74
User Event control panel 4-25
user manuals W-v

Vv

View menu 1-22
views
Dynamic 1-27
Full 1-24
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graphic 1-12

Last View 1-24
list 1-12
manipulating 1-21
Pan 1-24
Window 1-22
Zoom 1-23

Viewsurf 5-17
Viewsurf dialog box 5-18

w
wall offsets

creating 4-11
welcome to Milling W-i
Window dialog box 1-23
windowing 1-22
work plane

oninsert bar 1-12

work planes
define from aline/fangle 2-15
defining for arotation 2-16
defining from three points 2-14
deleting 2-16
description 2-13
killing 2-16

workbench 1-12

workplace 1-3, 1-4

Workplane menu 2-13

World Coordinate System 2-13

Z

Z-height 2-9

Zoom dialog box 1-23
zooming 1-23

Numerics

4-Axistoolbox 5-6
4axisPath control panel 5-12
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