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CATIA Prismatic Machining CATIA® V5R18
Introduction

CATIA Version 5 Prismatic Machining

Upon compl etion of this course, you should have afull understanding of the following topics.
- Build stock materia for afinished part
- Define Part operations in a machining process
- Define machining operations in a machining process
- Replay the machining operations, visualizing the material removal
- Modify part geometry, fixing machining operations to reflect changes

- Generate Apt code from machining operations
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Part Operation Setup

This section will investigate how to invoke the Prismatic Machining workbench and prepare
your part for machining operations. Defining the part operation is a critical step for each
machining process you start. Every time you prepare to machine a part, you must define the
part operation.

There are two methods to start a new prismatic machining program. Y ou can either start with
the assembly open, then go to the prismatic machining workbench, or you can start with ablank
prismatic machining process, then import the assembly into the process. Many timesit will be
easier to start with an assembly open, then switch to prismatic machining. This will be the
method used here. You will use the other method later when working with multiple part
operations.

Open the Part Operation Machining Assembly document from the Part Operation
directory. By opening the assembly first, then switching to the prismatic machining
workbench, you save the extra step of having to import the assembly.

Switch to the Prismatic Machining wor kbench. This can be done by either selecting pull
down menu Sart, Machining and then Prismatic Machining, or by selecting the change
workbench icon and then the Prismatic Machining workbench.

Now you are ready to begin defining the Part Operation.

P.P.R.
=-25) ProcessList
‘% Part Operation.1
{ @Manufacturing Program.1
¥ Machining Process List.1
=& ProductList
% | Part Operation Machining Assembly.1 | (Part Operation Machining Assembly)
% Design & Stock.1 | (Design & Stock)
S Machining Axis.1 | (Machining Axis)
@ 10in Kurt II Vise.2 | (10in Kurt II Vise)
b1 10in Kurt II Vise.1 | {10in Kurt II Vise)
My Mazak Table.1 | (Mazak Table)
#Parameters
+3 Relations [...] (5)
#EI Constraints

If you remember from the introduction, the prismatic machining workbench utilizes the PPR
tree, the Process Product Resource tree. Refer back to theintroduction for full detailsasto the
PPR tree.
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Defining the Part Operation

Double select the Part Operation.1 branch in the PPR tree. This will display the Part
Operation window.

Part Operation E]@

EIT=H | Part Operation, 1
Comments:

Mo Description

| Mo machine selected

o

| Defaulk reference machining axis For Part Operation. 1

]
e M

|Part Operation Machining Assembly

&

Geomekry | Position | Sirulation | Opkion |

| Ma design part selected (For simulation only)

| Mo stock selected

| Mo Fixture selected (For simulation only)

| Mo safety plane selected

| Mo traverse box plane selected

| Mo transition plane selected

| Mo rokary plane selected

= N |

@ 0K I iCanceII

There are several different fields that will need to be defined before you begin machining.
These steps will be very common for all parts in most situations. Take a quick look at the
different areas of the part operation.

Name Defines the name of the part operation

Comments Allowsyou to enter any information about the program that you
wish. The comments can be displayed in the documentation
generated for the part operation.

Machine Definition  Definesthe characteristics of the machine that you will be using

<o)
e N

Machining Axis Defines the location and orientation of the machining axis

@ Part or Product Allows you to import a part or product into the process
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Geometry

Geomekry | Position | Simulation | Opkion |

| Mo design part selected (For simulation only)

| Mo stock selected

| Mo fixture selecked (For simulation only)

| Mo safety plane selected

| Mo traverse box plane selected

| Mo transition plane selected

| W|EN )3T

| Mo rokary plane selected

@l Design Part for Smulation

Ql Sock

i Fixtures for Smulation

Safety plane

@l Traverse Box Planes

2] transi
Transition Planes

G, Rotary Plane

Defines the design part for usein the material removal
analyses

Definesthe stock part around the design part. If astock
part is not selected, a significantly bigger rectangular
block will be assumed.

Allows you to define any fixtures around the part.
During material removal simulation, machining the
fixture parts will display red areas to indicate crashes.

Defines the safety plane for the part operation

Allows safety planesto be defined on all six sides of the
part

Defines additional traverse planes not at right anglesto
each other

Definesaradia safety planefor workingwith rotary axis
machines

© Wichita State University
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Position
Geametry Pasitian | Simulation | Opkion |
Tool Change Paink Table Center Setup
] Delka & |Elin @
# i E ek : i =
¥+ i 2] Dpelaz: [t =
Zi13.937in 2]
Horme Paink
0
##oin o =
' oin =RAC =
Z 13,937 (4] Kify =

Tool Change Point

Table Center Setup

Defines the X,Y,Z coordinates for the tool change point. This
point should be away from the part, otherwise thetool will crash
into the part to issue the tool change.

Defines the offsets from the machining axis to the center of
rotation for arotary table machine

Home Point If not defined in the machine definition, the home point location
of the machine must be defined here. Again, this point needsto
be away from the part and stock, otherwise a crash will occur.

Smulation
Geomektry | Position Simulakion | Cpkion |
Stock Accuracy: | 0.00757402in Default I

Sock Accuracy Definesthe accuracy of the machine simulation stock material.
The smaller the number, the higher the accuracy, however, the
slower the simulation will run.

Option
Geomekry Position Simulation
2]

Automatic Stock...

Allows the stock material to be obtained from the stock
definition when working with lathe machining.
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Changethe Nameto Part Operation Setup. Aswith most everything else, itisagood idea
to get in the habit of naming your part operations, that way they will remain clear as to what
they are.

Changethe Commentsfield toread Y our Nameand Today’s Date. Thecommentsfieldis
very useful to insert specific information about the part operation. In this case, you are just
going to state who you are, but you could add information about the part, information about the
use of the part or anything else that you want.

At this point, you are ready to begin defining other aspects of the part operation. The first
definition that needs to be made is to define a machine.

Machine Definition

There are a number of various machining parameters that can be set. It is very important that
you define the machine. The machine definition gives CATIA information about the home
point, orientation of the spindle, as well as other aspects such as the tooling catalog, and NC
codeoutput parameters. It isbest to always start with the machine definition before cointinuing.

Select the Machineicon. %I Selecting thisicon will display the Machine Editor window.
Within this window you can define the machine that you will be working with for your part
operation.

Machine Editor 3
e g\ A Faloin

Mame

Comment |
Spindle | Tooling | Compensation | Mumerical Control
Home paint 2 ¢ [y

Home paint ¥ ¢ gy

Home paink Z m
Origntation K : ,1—@
Crientation 1 'D—@
Origntation I : 'D—@

@ oK | ‘Cancell
S

The first set of icons across the top allow you to define the specific type of machine you are
going to be using.
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The machine types are as follows:

3-AxisMachine

‘ 3-Axiswith Rotary Table Machine
g 5-Axis Machine

Iﬁ‘ Horizontal Lathe Machine

i Vertical Lathe Machine

5 Multi-side Lathe Machine

You aso have the ability to assign a machine that would built with the Machine Builder
workbench, or DELMIA applications.

= Opens amachine from file selection

[ Assigns a machine based on selection from the resource list

Name Specifies the name of the machine
Comment Allows you to enter comments

Based on the type of machine defined or selection, you will get various tabs to define the
machine parameters. Y ouwill investigate the machine parametersfor asimple 3-Axismachine.

Select the 3-axisMachineicon. "& Thisisthe default option and may already be selected.

Change the Name of the machine to Fadal. The name of the machine is not extremely
important. The most important part is that the machine parameters are defined.

Take amoment to go over the various machine parameter tabs for the 3-axis machine.
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Spindle

Spindle | Toaling | Compensation | Mumerical Conkral

Home point « |Elin

Horne poink ¥ |I:Iin

Home point £ |3.93?in

Crientation k |1

Orientation 1 : |IZI

(0] (] (] (] (D] (D]

Crientakion I : |IZI

Homepoint X,Y,Z Definesthe X, Y, and Z coordinates of the tool home point

Orientation |, J, K Defines theinitial orientation of the tool

Tooling
Spindle T|:||:|I|n|;|| ompensation hurnerical Contral
Tools catalog |r'-.I|:|I: specified j
Radius compensation ]
Tools catalog Defines what tool catalog you will be using

Radius compensation Toggles the radius compensation on or off for each tool

Compensation

Spindle | Tooling iCDmpensatinn Mumerical Control |

30 Contact Cutter Compensation Mode |N|:| ﬂ

Set 30 Contact compensation to all operations supporting this mode 15

3D Contact Cutter... Defines the cutter compensation mode for cutting in 3D space

Set 3D Contact... Allows you to turn on the cutter compensation for all
supporting 3D cutting modes.
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Numerical Control

Spindle | Tooling | Compensation Murnerical Contral |

Controller Emulator | j

Post Processor |N|:|I: Specified j
Post Processor words table |ppTab|Egamp|Elpptab|E ﬂ
MC data tvpe | AFT j

WC daka Format |F'|:|int (%,¥,2) j
Home paink skrategy |me j

Mim interpal. radius |EI.EIEIEIS'.:J4in

Mazx interpol. radius | 196, 550394in @

Min discretization step |IZI.IIIIIIIIIIZIIII4in

Min discretization angls |I:|. 1deg

30 linear inkerpal, =

2D circular interpol, =]

3D circular inkerpol. ]

30 Murbs interpolation O

Mazx machining Feedrate |393?.IIIIIIBin mn @
F.apid feedrate | 2362.205in_mmn EI
AxialfRadial movement ]

Controller Emulator

Post Processor

Post Processor words table

NC Data Type

NC Data Format

Defines a controller emulator. The controller emulator
allows machine simulation based on the post
processed code.

Allows you to define the specific post processor

database to use. Y ou must have a post processor

vendor selected under Tools, then the Machining
branch, and the Output tab.

Defines what post processor word table to use. The
post processor words table defines the specific output
format for the post processor such that al the
commands are generated properly.

Allows you to choose from APT, CLF, or ISO data
types

Allowsyou to defineif XY Z coordinates, or XY Z and
IJK axis locations are outputted. This will
automatically change based on the type of machine
selected.
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Home Point Strategy

Min & Max interpol. radius

Indicates if the home point is the current tool location
( From) or if it needs to move to the location ( Goto )

Defines the minimum and maximum circle that will
output as a circular motion. Circular shapes outside of
this range will output a series of GOTO statementsin
the APT code.

Min discretization step/angle Defines the minimum motion distance and minimum

3D linear interpol.

2D & 3D circular interpol.

3D Nurbsinterpol.

Max machining feedrate

Rapid Feedrate

angle that will generate a GOTO statement in the APT
code

When checked, asingle linear GOTO statement will
be issued when moving in adiagonal direction. If
unchecked, a series of points will be generated based
on the machining tolerance.

When checked, either 2D or 3D circles will be
interpolated, or both.

Outputs the NURBS curve to allow the controller to
machine the curve directly. If unchecked, a series of
GOTO points will be generated to define the curve.

Defines the maximum machining feedrate that will be
allowed

Defines the estimated rapid feedrate for the machine
used. CAITA will always generate a RAPID statement
to move rapid, however, this feedrate will allow for
more accurate time cal cul ations when the machine
makes rapid movements.

Note: Acceleration and deceleration time is not taken into account unless a machine has
been selected that has accel erations defined.

Axial/Radial movement

When checked, the tool will only make axial and
radial movements, and not a combination of both ( 3D
diagona motions)

Due to the sheer number of options, you will often find that many companies will define
machine process seeds that define all of these options ahead of time, just like the machine
setup. Thiswill alow for machine programmersto utilize the proper settings for the
machine each time a program is started.

© Wichita State University
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Since you are not starting with a machine seed, you will want to go through and set al the
options.

Switch to the Spindle tab if not already there. It is very important to set the home point
and orientation for the machine.

Change the Home point to be set to (0,0,12in). That is, make the X value O inches, Y
value 0 inches and the Z value 12 inches. All coordinates will be relative to the machining
axis system for this part operation. Even though the machine axis has not been defined, you
will set the home point first. The machine axis will be moved after the machine definition is
made.

Leave the Orientation set at 0,0,1. Thiswill set the axis to be along the K direction, or
paralle to the Z axis.

Spindle | Toaling | Compensation |

Home paoink = |IIIin %

Home point v |I2Iin

=
Home point £ : | 129 %
=
=

Crientation k. | 1

Crienkation 1 |,:,

Orientation I | 0 gl

Switch to the Tooling tab. Remember, this tab alows you to define the tooling catalog for
the machine. Many times you may have a global tool catalog for all available tools, or you
may have atool catalog per machine. Tooling catalogs per machine are often found when a
common set of tooling is always loaded in the machine.

Change the Tools catalog to CADCAM TOOLS.
Machine Editor @@
EYEIEENEN

Mame  [Fadal

Comment |

Spindle Tooling | Compensation Mumerical Control

Todls catalog |capcam TooLs ~|
Radius compensation O

Thiswill define agenera tool catalog for the machine.
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Switch to the Numerical Control tab, change the Post Processor words table to

| CAM_Inch.pptable. Thiswill allow you to utilize the ICAM post processor and insure that
the output code will be in the proper format for the ICAM post processor. Thiswill also
insure that the output isin inches rather than millimeters.

Switch the Home point strategy to Goto. Since the exact location of the tool’ s parking
place is unknown, it is best to set the Home point strategy to Goto. Thiswill output a GOTO
statement at the beginning of the program.

Change the Min interpol. radius to 0.005in. Thiswill cause the machine to output circle
statements for any circle greater than 0.005in.

Change the Max interpol. radiusto 100in. Thiswill cause CATIA to output circle
statements for any circle less than a 100in radius.

By defining the minimum and maximum interpolation radii, you are essentially defining a
range for the APT generator to define the circular motions.

Spindle | Tooling | Caompensation Murnetical Contral |

Contraller Emulator | j

Post Processor |N|:|t specified ﬂ
Post Processor words bable |IC.CI.M_INCH.|:||:|tab|E

MC data bype |.ﬂ.F‘T ﬂ

M data Format |PDint £, 2) ﬂ
Home poink strakegy |Gu:utu ﬂ

Min inkerpol. radios |IZI.IZIEISin

Mazx interpaol. radius | 100in @

Change the Min discretization step to 0.0001in. Thiswill indicateto CATIA that the
minimum distance between steps will be 0.0001in.

Turn on 3D circular interpol. Thiswill indicate that when acircleis made that is not
normal to thetool axis that the APT generator should still output a circular statement rather
than a series of GOTO points.

Set the Max machining feedrate to 500in_mn. Thiswill indicate that the maximum
machining feedrate allowed for this machine is 500 inches per minute.

Set the Rapid Feedrate to 1000in_mn. Even though the APT generator will output a
RAPID statement, thiswill provide CATIA with a method of calculating the amount of time
it takes to move from one point to another while in rapid.

L eave Axial / Radial movement off. If you remember, by turning this on, you will be
indicating that CATIA should perform a best guess at moving in an axial and radial motion
when requested to move diagonally. Y ou are best to leave this off and control the
movements via macros and other controllable methods.
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At this point, you have al the machine parameters compl eted.

Machine Editor E]@
RGNS

Mame | Fadal

Cormrment |

Spindle | Toaling | Compensation Murnetical Contral |

Conkraller Ermulatar | ﬂ

Post Processar |N|:|I: Specified ﬂ
Post Processor words table |IC.¢'.M_INCH.|:||:|I:aI:|IE j
MC data bype |P.F'T ﬂ

MC data Format |F‘Dint (%,%,2) ﬂ
Hame point strategy |Gntu ﬂ

Min interpol, radius |IZI.IIIEISin

Max interpol, radius | 100in @

Min discretization skep | 1e-004in

Min discretization angle |EI. 1deg

30 linear inkerpal, 3

20 circular inkerpal, 3

30 circular inkerpol. =

30 MNurbs interpolation I

Maix machining Feedrate |SDDin = %
R.apid Feedrate |1IZIDIIIin mn @
Axial/Radial movement N

o Cancel I

Select OK when done. Thiswill have the machine set up.

Y ou will always want to make sure that the machine parameters are set properly, otherwise
you will get inaccurate output in the APT generator, and thus you will get incorrect output
in the final machine code.

The next important step isto define the location of the Machining Axis.
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Machining Axis Definition

The machining axisis an important part of the NC Setup. The machining axis can generally
be placed anywhere on the model that you want, however there are afew locations that are
better than others. Y ou rarely want to have the machining axis buried or placed inside the
stock material. Y ou generaly will want the machining axis to be based off of a corner of the
stock material, that way it is much easier for the machinist to mount the stock material to the
table. If you are ssmulating the entire table, as you are in this exercise, you may want to
place the machining axis at the machine’s specific machining axis location. If the machining
axisis determined to be in abad location, you can aways move the axis. Moving the axis
will cause the tool paths to automatically recompute to the new axis coordinates.

L

Select the Reference M achining Axis System icon. £ Thiswill display the Machining
Axis System window.

E

Default reference machining axis for Part Operatio. .. @@

Axis Mame | | Default reference machining axis For Part Operation, 1

M Oukpuk Parameters

L] crigin . .

@ 0K I ﬂCanceII

Take amoment to go over the various areas of the machining axis system window.

Axis Name This defines the name of the axis system, and the name that will be
displayed in the graphical workspace
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o——>p-"

o~

Machine Axis This sensitive area allows you to define the axis. The center dot
allowsfor axis positioning, used in conjunction with the X and Z
sensitive axes for orientation. The planes on the sides allow for axis
selection, axis positioning and orientation is determined by the
selected axis.

M Oukbpuk Parameters
(1 crigin . .
NC Output Parameters

Origin Definesif an origin identifier is generated with the axis definition in
the APT code

You will noticethe Y axisisnot selection sensitive. Thisis due to the fact that all
machining axis systems are right handed axis systems. TheY axiswill always adjust based
on the X and Z axis directions to maintain aright handed axis.

Now you are ready to define the axis location afew different ways.

Change the Axis Name to M achining Axis - Position 1. Thiswill give the axis a decent
name. You will also notice that the axis changes names in the graphical workspace.

Properly identifying the axis systems will allow you to keep closer track of what axis
systems are used for what part operations.

Part Operation Setup, Page 84 ©Wichita State University



CATIA Prismatic Machining CATIA® V5R18

Select the center point of the axis system. Thiswill be the small red dot in the center of
the axis as shown below.

Machining Axis - Position 1

Aixis Mame | Machining fxis - Position 1

M Cukpuk Parameters

O] Origin Murmber ¢ I 1 E Group ¢ II_E
b,

|« cancel I

The center red dot will allow you to move the entire axis system from one location to
another. The Machining Axis System window will disappear while CATIA waits for you to
select a point or vertex to be the new center of the axis system.

Select the top right corner of the stock part as shown. Thiswill define the new center of
the axis.

The machining axis system will move to the corner.
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Notice the axis system in the machining axis window turns green. This denotes that a new
axislocation has been defined.

—p-"

o~

Now to adjust the axis directions. Assume in this case, you want the axis system pointing
towards the part. This means that you want to reverse the X and Y axis directions such that

they both point towards the stock part. Since you cannot changethe Y axis, you will have to
adjust the X axisdirection.

Select the X axisarrow from the machining axis system window. Thiswill alow you to
move the X axis. Thiswill also display the Direction window.

|Manual j
@ Components .@
2 angles
I m EI
I ||:| %
K: ||:| @
Reverse Direction I
@ 0K I W Cancel I
(EN
There are three methods to define the axis direction.
Sdlection This allows you to select an edge or line to define the axis
direction
Manual Thisalowsyou to key I, J, and K directions to control the
axisdirection. Manual also alowsfor reversing the direction
of the axis.

PointsintheView  Allowsfor selection of two rea points to define the axis
direction

With the selection mode set to Manual, select Reverse Direction. Thiswill reversethell
direction of the axis, hence changing the direction of the X axis.
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Direction = @

|Manual j
@ Components @
(1 Angles
dE g
I |,:| @
K |IZI EI
Reverse Direction I
‘ @ oK I W Cancel I

Notice that the axis does not appear to move.

If you look very closely, you will notice faint red axis directions that indicate the new
directions. Unfortunately, the green machining axis does not actually update until you
complete the axis definition. You will find that many times you will need to compl ete the
axis definition to insure the axisis correct. If it isnot correct, then you will smply need to
go back to the axis definition by selecting on the machining axisicon again.

Select OK to the Direction window. Thiswill display the machining axis window again.

Select OK to the machining axiswindow. Thiswill take you back to the Part Operation
window. Notice the axis system now changes and updates to show the new position.

aL

Select the Reference machining axis system icon again. £ Thisisgoing to take you
back to the machining axis definition so that you can rel ocate the axis system.

L
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Select one of the planes of the axis system definition window. The planes are shown
here.

Machining Axis - Position 1

Axis Mame : | Machining &xis - Position 1

]

M Qutpuk Parameters
[l Qrigin . .
1 o8 Cancel l

When you select the planes, the window will again disappear while CATIA waitsfor you to
select an axis.

At the other end of the table, thereis an axis system. You will set the axis system to be the
same as this axis.

Select the axis system located at the end of thetable. This axis system is shown here.

Tool change point

The machining axis will move and rotate to match the axis defined in the detail part.
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Select OK to the machining axiswindow. For now thiswill serve as the machining axis.
Many times machine seeds will have an axis location defined that can serve asthe
machining axis.

At this point, you now have the machine defined, and the machining axis defined and
located. The Product or Part icon is the next in the line of icons.

Product or Part Definition

The product or part definition allows you to define the part or assembly that you will be
machining. Generally, you will always want to machine an assembly. By machining an
assembly, you have the ability to show fixtures, tooling, stock, design, etc.

Since you started the machining process with a product open, you will notice thefield is
aready defined.

@ | Part Operation Machining Assermbly

Had you started with a blank process, or a new part operation, you would find that the field
would be blank, no product would be shown, and you would need to select the Product or
Part icon in order to define the product. Y ou will use thisicon in more depth when you
start defining multiple part operations.
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Geometry Definition

The geometry definition is another important area for defining all the necessary geometry
that you will be machining. If you remember from earlier, you have options to define the
design part, stock part, fixtures, and safety planes. Y ou should aways define as much
geometry as you can. Defining all the geometry alows for better visual replays and
analysis, aswell as aiding in macro definitions.

Select the Stock icon under the Geometry tab. ] Thiswill define the stock material
that you will start machining from. Thiswill be used for other purposes than just
simulations.

Select the stock part from the graphical workspace, then doubleclick in space. This
will define the stock model. As mentioned earlier, if you fail to define the stock model here,
the system will assume alarge, rectangular stock around the design part. This assumed
stock part will be significantly bigger than the design part. Y ou should notice that the stock
isnow defined.

| Mo design part selecked (For simulation only)

|,|'Par|: Cperation Machining Assembly (Design & Stock)StockfStock/PartBody

| Mo Fixture selected (For simulation only)

| Mo safety plane selected

| Mo traverse box plane selected

| Mo transition plane selected

| Mo rotary plane selected

ZlWBEN L= ¢

Hidethe stock part. With the stock hidden, you can select the design part much easier. If
you did not want to hide the stock, you could have aso expanded the specification tree until
you can access the part body of the design part.

Select the Design Part for Simulation icon. = Thiswill define the final as designed
part of the machining process. Even though it notes that the design part is for the
simulation, the design part definition will allow

Select the design part, then doubleclick in space. Unhidethe stock when done. You
will be needing the stock part again, so it is best to unhide it.

@ |,|'F'arl: Cperation Machining Assembly/Design & Stock/DesignfDesigniPartBody

D |,|'F'art Cperakion Machining Assembly/Design & Stock)StockStock/PartEody

The next definition is the fixtures that you want to view in the replay. Generally, you do not
define the entire assembly as the fixtures, but instead define the critical, close fixture
elements. Defining alot of complex fixtures will require an excessive amount of video
memory, and can cause CATIA to crash.
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Select the Fixturesfor Simulation icon. i Since you want to keep the number of
fixtures defined to a minimum, you will just want to select the jaws of the vises. If you are
concerned with collisions with other parts of the vise, table, or related fixtures, you would

go ahead and define them as well.

Select the vise jaws from the graphical workspace as shown. Just select each part once.
If you select it twice, it will un-select the part. Unfortunately, with the part already
highlighted, it is difficult to determineif the jaws are selected or not.

Double select in the workspace when done. Y ou do not need to select on any part, just
double select in space. Y ou can define as many parts as fixture parts as you want. Thiswill
have four fixtures defined.

EI |,|'F'art Operation Machining Assembly/Design & Stock/Design)/Design/PartBody

|,|'F‘art Operation Machining Assembly/Design & StockStockfStock PartBody

& |4 Fixkures selected (For simulation only) @ 1- fPart Operation Machining Assembly)'1

The last definition is the safety plane.
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Select the Safety Planeicon. | Thiswill allow you to define the safety plane or

clearance plane that will be used by default in the machining operations.

The safety plane is going to indicate a height above which there will be no obstacles. At
this height, the machine is free to make any necessary movements around the part without
fear of running into any sort of fixture, part, or other elements.

Select the top of the stock material. Thetop of the stock materia will highlight green and
show avirtual green planeicon.

Granted, the top of the stock material is not agood location for the safety plane, however,
the top of the stock material is the highest location on the assembly, therefore, it makes a
good place to start from.

With thethird mouse button, select on the safety plane text from the graphical
wor kspace. Thiswill display the contextual menu for the safety plane.

Center graph

Reframe on

Hide/Show

Properties Alk+Enter

Qther Selection. ..

Offset. .,

Remove

Analyze, .,

Select Offset from the contextual menu. The Edit Parameter window appears. Thiswill
allow you to offset the safety plane.
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Changethe Thicknessto 2.0in and select OK. By offsetting the safety plane 2 inches
above the top of the stock part, you will be more assured that the machine will not collide
with anything. Y ou should notice the plane moving two inches above the stock part.

Thiswill be the last of the geometry that you will be defining. Since you do not have a
machined defined that was built by the machine builder, you will not need to define the
transition or traverse planes.

Geometry | Position | Simulation | Opkion |

|||'F‘art Cperation Machining Assembly/Design & Stock/Design/Design/PartBody

|,|'F‘ar|: Cperation Machining Assembly/Design & Stock/StockyStockiPartBody

|4 fixtures selected (For simulation only) : 1- /Part Operation Machining Assembly1

| 1 safety plane selected

U |<e/Q)E)

Position Definition

The position tab allows you to control various tool and table positions. It isimportant that
you switch to the position tab to define the tool change point, and home point if it is not
defined in the machine definition.

Select the Position tab. Keep in mind, all coordinates you define will be relative to the
machining axis definition. If you move the machining axis, the various points will
automatically update.

Changethe Tool Change Point to be (0in,0in,30in). Thiswill set the tool change point to
be 30in above the machine axis.

iToo\ change point
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Since you defined a home point with the machine definition, you will not need to define the
home point here. Had you not defined a machine for the part operation, you would want to
be sure to specify a home point and orientation.

Geomekry Position | Simulation | Cpkion |

Tool Change Paoink Table Center Setup
] Delta ¥ |Elin @
A+ iy 2] Deltav: [Gin =
¥+ iy [ peltaz: i, =
Z + 1 30in =

Hore Poink

d Fram machine,

Simulation Accuracy Definition

The simulation accuracy helps control how accurate the cut stock is shown versus the
amount of processing power required to show the replay. Many times, you can decrease the
simulation stock accuracy to help fix video simulation issues.

Switch to the Simulation tab. Thereisonly one option with the simulation tab, the stock
accuracy.

Change the Stock Accuracy to 0.005in. Thiswill set the stock accuracy slightly higher to
show a cleaner ssimulation. If you were to be machining this part, and began to have video
replay issues, or was not satisfied with the performance, you could decrease the stock
accuracy. Unfortunately, decreasing the stock accuracy will also decrease the quality of the
video as well as accuracy of video analysis options.

At this point, you are done defining the part operation. Since thisis not alathe machine,
you do not have any other options to define in the Options tab.

Select OK to the Part Operation window. Thiswill finalize the Part Operation. There
have been no machining operations created, but everything is set up and ready.
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At this point, you are ready to begin defining machining operations to machine the part.
Although this may seem like along drawn out process, it is a mandatory sequence to go
through each time you start a program. Failure to completely define the part operation will
result in operations and macros having issues as you define them.

This compl etes the definition of your part operation.

Save and close your document.
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