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Overview

Welcome to the Advanced Machining User's Guide. This guide is intended for users who need to become
quickly familiar with the Advanced Machining Version 5 product.

This overview provides the following information:

. Advanced Machining in a Nutshell
. Before Reading this Guide

. Getting the Most Out of this Guide
. Accessing Sample Documents

. Conventions Used in this Guide.

Advanced Machining in a Nutshell 4

Advanced Machining easily defines NC programs dedicated to machining complex 3D parts (aerospace,
hydraulic, turbo-machinery, and so on) within a single workbench including 2.5 to 5-axis machining
technologies. Complementary to other V5 Machining solutions, this product brings new functionalities in
order to cover the entire machining process in addition to existing key functionalities that speed up skill
oriented operations. All these functionalities overtake previous version CATIA Machining solutions, and
therefore surpass existing all-in-one CAM systems.

Advanced Machining offers the following main functions:

Accurate tool path definition through a full set of 2.5 to 5 axis milling and drilling machining capabilities
Quick tool path definition thanks to an intuitive user interface
. Flexible management of tools and tool catalogs
. Definition of machining areas including multi-thickness areas
Check and repair tool holder collisions
Quick verification of tool path
. In-process part visualization and material removal simulation in multi-axis mode
. Tool path editor
Fast tool path update after modification
Seamless NC data generation
. Automatic shop-floor documentation
. Management of NC related documents
Multi-CAD management
Integration with DELMIA
. NC know-how capitalization and reuse

. Productive design change management.

Before Reading this Guide
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Before reading this guide, you should be familiar with basic Version 5 concepts such as document windows,
standard and view toolbars. Therefore, we recommend that you read the Infrastructure User's Guide that
describes generic capabilities common to all Version 5 products. It also describes the general layout of V5
and the interoperability between workbenches.

You may also like to read the following complementary product guides, for which the appropriate license is
required:
. NC Manufacturing Infrastructure User's Guide: explains how to use common Machining functionalities

. Surface Machining User's Guide: describes 3-axis machining considerations
. Multi-Axis Machining User's Guide: describes multi-axis machining considerations
. Prismatic Machining User's Guide: describes 2.5-axis machining considerations

. Prismatic Machining Preparation Assistant User's Guide: describes Machinable Features recognition and
associated functionalities for preparing a Design Part for Prismatic Machining.

Getting the Most Out of this Guide <

To get the most out of this guide, we suggest that you start reading and performing the step-by-step
Getting Started tutorial. This tutorial will show you how to produce an NC program by using advanced

machining techniques.

Once you have finished, you should move on to the User Tasks section, which gives more complete
information about the product's functionalities. The Reference section provides useful complementary
information.

The Workbench Description section, which describes the commands that are specific to Advanced
Machining, the Customizing section, which explains how to customize settings, and the Methodology
section, which provides useful information about recommended work methods, will also certainly prove
useful.

Accessing Sample Documents

To perform the scenarios, you will be using sample documents contained in the
doc/online/amgug_C2/samples folder. For more information about this, refer to Accessing Sample

Documents in the Infrastructure User's Guide.


file:///E|/www/jmndocr14/Doc/online/basug_C2/basugbt0208.htm
file:///E|/www/jmndocr14/Doc/online/basug_C2/basugbt0208.htm
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Conventions

Certain conventions are used in CATIA, ENOVIA & DELMIA documentation to help you recognize and
understand important concepts and specifications.

Graphic Conventions

The three categories of graphic conventions used are as follows:

Graphic conventions structuring the tasks
Graphic conventions indicating the configuration required

Graphic conventions used in the table of contents

Graphic Conventions Structuring the Tasks

Graphic conventions structuring the tasks are denoted as follows:

This icon... Identifies...
gt estimated time to accomplish a task
I
{T}. a target of a task

the prerequisites

the start of the scenario

[
{;} a tip

i, a warning
f information
o basic concepts
— methodology
!-' reference information
{'H information regarding settings, customization, etc.
:;:;-’:-" the end of a task
-:lf,::i- functionalities that are new or enhanced with this release

E allows you to switch back to the full-window viewing mode
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Graphic Conventions Indicating the Configuration Required

Graphic conventions indicating the configuration required are denoted as follows:

This icon... Indicates functions that are...
P1 specific to the P1 configuration
P2 specific to the P2 configuration
P3 specific to the P3 configuration

Graphic Conventions Used in the Table of Contents
Graphic conventions used in the table of contents are denoted as follows:

This icon... Gives access to...

Site Map

Split View mode

b5

" |
ol
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What's New?

F.
[y

Overview
Getting Started

Basic Tasks

User Tasks or the Advanced Tasks

Workbench Description

Customizing

Reference

Methodology

Glossary

Index
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Text Conventions

The following text conventions are used:

. The titles of CATIA, ENOVIA and DELMIA documents appear in this manner throughout the text.

. File -> New identifies the commands to be used.
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Enhancements are identified by a blue-colored background on the text.

How to Use the Mouse

The use of the mouse differs according to the type of action you need to perform.

Use this
mouse button... Whenever you read...

5 . Select (menus, commands, geometry in graphics area, ...)

. Click (icons, dialog box buttons, tabs, selection of a location in the document
window, ...)

. Double-click
. Shift-click

Ctrl-click

Check (check boxes)
. Drag

. Drag and drop (icons onto objects, objects onto objects)

5 . Drag

. Move

E . Right-click (to select contextual menu)
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What's New?

Enhanced Functionalities

Interpolation mode for Multi-Axis Helix Machining
Generates a single helix tool path to mill a blisk blade, while avoiding collisions with neighboring
blades.

The Multi-Pockets Machining operation is renamed Cavities Roughing
Modifications to Insert menu and Machining Operations toolbar.

Enhancements brought to multi-axis machining operations

Please refer to the Multi-Axis Surface Machining User's Guide for more information.

Enhancements brought to 3-axis machining operations

Please refer to the 3-Axis Surface Machining User's Guide for more information.

Enhancements brought to 2.5-axis machining operations

Please refer to the Prismatic Machining User's Guide for more information.

Enhancements brought to the NC Manufacturing Infrastructure

This product benefits from enhancements to the infrastructure's general functions (NC resources, program
management, geometry management, replay and simulation, NC data output, PLM integration, and so on).

Please refer to the NC Manufacturing Infrastructure User's Guide for more information.


file:///E|/www/jmndocr14/Doc/online/mmgug_C2/mmgugwn.htm
file:///E|/www/jmndocr14/Doc/online/smgug_C2/smgugwn.htm
file:///E|/www/jmndocr14/Doc/online/pmgug_C2/pmgugwn.htm
file:///E|/www/jmndocr14/Doc/online/mfgug_C2/mfgugwn.htm
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Getting Started

Advanced Machining

Before getting into the detailed instructions for using Advanced Machining, this tutorial is intended to give
you a feel of what you can accomplish with the product.

It provides the following step-by-step scenario that shows you how to use some of the key functionalities.

Enter the Workbench and Setup the Part Operation
Create a Roughing Operation
Create an Isoparametric Machining Operation
Create a Multi-Axis Flank Contouring Operation
Generate NC Code
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Enter the Workbench and Setup the Part Operation

N This first task shows you how to open the part to machine, enter the Advanced Machining workbench, and setup the
=17/ Part Operation.

ﬂ 1. Select File = Open then select the SampleProductAMG.CATProduct document.

2. Select Machining = Advanced Machining from the Start menu. The Advanced Machining workbench appears. The
part is displayed in the Setup Editor window along with the manufacturing specification tree.

FFPE.
J‘—% Pri
— o Part Operation.

Bl Manufacturing Program. 1

—l‘r]_l FroductList 4

L

il

3. Double click Part Operation.1 in the tree. The Part Operation dialog box appears.
4. select the Machine icon [% to access the Machine Editor dialog box.
. Select the 5-axis Machine icon.
. In the Compensation tab, set the options as follows:
Mumerical Control | Tool Change | Spindle | Compensation |

30 Contack Cutkter Compensation Mode

|Tip & contact =]
Set 30 Conkact compensation bo all operations supporking this mode ]

In this case a Compensation tab will appear in the Strategy page of the editor of all machining operations
that support cutter compensation.

. Click OK to return to the Part Operation dialog box.

S. Select the Stock icon I:I then select the stock geometry.


file:///E|/www/jmndocr14/Doc/online/amgug_C2/samples/SampleProductAMG.CATProduct
file:///E|/www/jmndocr14/Doc/online/mfgug_C2/mfgugbt0510.htm
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Part Dperation el

Mame: *art Cperatian. 1
Commenks:

Mo Descripkion

S-axis Machine

o

| Machining Axis System, 1

i
ae M

Sample produck AMG

Geometry | Position | Dpkion |

Mo design part selected (For simulation only)

Sample skock AMGParkBody:

Ma Fixture selected (For simulation only)

Mo safety plane selected

Mo braverse box plane selected

Mo transition plane selecked

Mo rotary plane selected

BN E RS =

@ 0K l ﬂCanceIl

6. Click OK to accept the Part Operation.

7. Select Manufacturing Program.1 in the tree to make it the current entity.
. To insert program entities such as machining operations, tools and auxiliary commands you can either:
I . make the program current before clicking the insert program entity command

. click the insert program entity command then make the program current.

4
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Create a Roughing Operation

This task shows you how to insert a Roughing operation into the program. This operation rough machines parts by horizontal
planes, so you must define:

. geometry

Wl
)

machining strategy parameters
tool.

Make the Manufacturing Program the current entity in the tree.

- 1. select the Roughing icon )%

A Roughing entity and a default tool are added to the program.

L5
The dialog box opens at the Geometry tab page i .

This page includes a sensitive icon to help you specify the geometry to be machined.
2. Click the red Part area in the sensitive icon and select the part body in the viewer.

Double click anywhere in the viewer to confirm your selection and display the dialog box again.
3. Click the Rough stock area in the sensitive icon and select the stock in the viewer.

Please note that you may need to use the Hide/Show command to make the Stock visible.

Double click anywhere in the viewer to confirm your selection and display the dialog box again.

Start point(s) Rough stock Safety plane

T

.-"""ﬂf | H-H""-\-\_\_

T -\-H-H""-\-\_
Limiting Cerffour
T

| /\V%ﬁ’ﬁn vsed |
) .

Oifset on part ; 1mm
Offset on check : 1mm

4. select the Strategy tab page g to specify:

. Machining parameters:
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Machining mode: IEi':.-' Area leuter part and puckj ?
Tool path skyle: IHEIicaI j
] Distinct style in pocket ISpiraI j
Machining tolerance: I 0. 1mm E 2
Cutting mode: ICIimI:u j ?

Helical movemnent: IBI:uth ,I ?

[ Always stay on botkom 2

[ ] Part contouring 7

Radial parameters:

Machining Radlal Bxial I Zaone | Bokkam | HSM |
Stepover: IO'-.ferIap rakio j ?
Overlap length | 16mm
Tool diameter ratio: |5|:| E

Axial parameters:

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

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

Mazximurn cub depkh: I 10mm E ?

Watiable cuk depths. ., I

5. select the Tool tab page §&

6. Enter a name of the new tool (for example, T1 End Mill D 32 RC4).

Page 13
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19 | A |

A

E

M ame |T1 End Mill D 32 RC4 _J@

Comment ; |

T ool Aumber : IE

[ Ball-end kool

L=100mm

-
e}

7. Double click the D (nominal diameter) parameter in the icon, then enter 32mm in the Edit Parameter dialog box.
The tool icon is updated to take the new value into account.

Set the db (body diameter) parameter to 32mm in the same way.
8. If needed, deselect the Ball-end tool checkbox.

Double click the Rc (corner radius) parameter in the icon, then enter 4mm in the Edit Parameter dialog box.
9. Click Replay to compute the operation and visualize the tool path. You will see that the part has been rough machined.
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;N
&
\

]

— T ool anirmation

wlelun]r|n|a
Feedrate =1000mm_rmt
#=188.118mm ¥'=80mm £=43.792mm

[=0.J=0Fk=1
b achining ime = 19mn 34z Total time = 22mn 40z

S

10. Click OK to create the operation.
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Create an Isoparametric Machining Operation

»1=, This task illustrates how to create an Isoparametric Machining operation in the program.
_._
Y|

1. select the Isoparametric Machining icon {4

=

An Isoparametric Machining entity is added to the program. It is initialized with the tool used in the previous operation.

The Isoparametric Machining dialog box appears directly at the Geometry tab page ﬁ@?
This tab page includes a sensitive icon to help you specify the geometry to be machined.

The part surface and corner points of the icon are colored red indicating that this geometry is required. All other geometry is
optional.

—

2. Click the red part surface in the icon then select the desired surfaces in the 3D window.
3. Click a red point in the icon then select the four corner points of the part surface.
The part surface and corner points of the icon are now colored green indicating that this geometry is now defined.

—

lzoparametric Machining_1

W ETES lzoparametric kM achining. 1
Comment; Mo Description

Snl | Shg: | B&id

b ove the cursor over a sensitive area.

L5 | 828 |

Cffset on part : Omm
Offset on check : Omm

— Callizion Checking

@ 0On cutting part af tool () Om tool azzembly

Part | Check. |

O Achive

Arccuracy: ID_-I o

Allowed gouging: Inmm E
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4. ] o
Select the Strategy tab page 5 to specify:

. Machining parameters:

Machining | Radial | Tool Axis | Compensation I
Toal path skyle: Im ?
Machining tolerance: I 0. 1] E 2
Max discretization step: I 10000mm E ?
Max discretization angle: I 180deg =

. Radial parameters: Set Number of paths to 3.
. Tool Axis parameter: Set Guidance to Fixed axis.

. Compensation: Set Compensation output to No.

5. Click Replay to compute the operation and visualize the tool path.

lzoparametric Machining.1

— T ool animation

Page 17

wloln|r|m

Al tool path displayed

Feedrate =1000mrm_rmn
#=2.808mm *'=-8.79 mm £=35. 407 mm
I=0J=0FK=1

Machining time = 18z Tatal time = 18z

6. Click OK to create the operation.
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Create a Multi-Axis Flank Contouring Operation

#I~, This task illustrates how to create a Multi-Axis Flank Contouring operation in the program.
——
Yo

-h' 1. select the Multi-Axis Flank Contouring icon ﬁ

A Multi-Axis Flank Contouring entity along is added to the program. It is initialized with the tool used in the previous
operation.

The Multi-Axis Flank Contouring dialog box appears directly at the Geometry tab page ﬁﬁ}&

2. Click the red part surface in the icon then select the desired part surface in the 3D window.
3. Click the red drive surface in the icon then select the desired drives in the 3D window.

4. Click the start and stop elements in the icon then select the desired elements in the 3D window.

Multi-Axiz Flank Contouring.1

M arne: Fdulti-tumiz Flank Contouring. 1
Camment; Mo Description

Sl | Bhg: | CeiB

b ove the cursor aver a zensitive area.

85 | 828 |

Offset on check : Omm
Stop : On Start . On

Cffset along tool axis : Omm
Cffset on part : Omm
Offset on drive : Omim

5. Select the Strategy tab page 5

- to specify:

. Machining parameters:
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Machining | Skepover Firishing | Tool Axis | H3M |C-:umpens<: lll
Machining kolerance: I 0. 1mm E ?
Max discretization step: I 10000mm E ?
Mazx discretization angle: I 180deg E ?
[ | Close kool path 2
Max distance between steps: |5EImrr| E ?
Manual direction: m ?

. Tool Axis parameters: i
Guidance: ITantl:u Fan j 2.
Contact height: Inmm E 2.
. Stepover parameters:
Toal path style: Im ?
SR Radial first j ?
— Radial Skrategy
Distance bebween paths: I Lmm (&l 7
Murmber of paths: I 1 i
— fial Strategy
Mode: IEE';.f affset j 2
Distance bebween paths: I 10rmm E ?
Murmber of levels: |.4 E ?

. In the Finishing tab, request a Side finish pass on last level with a 1mm Side finish thickness.

In the Compensation tab, select 3D Radial compensation output
Please note that the generated APT source will contain information for cutter radius compensation. Output is the tool tip

point (XT, YT, ZT), tool axis vector (1JK) and the drive surface normal (PQR).

. High speed milling is not required in this scenario.

6. select the Tool tab page gﬂ to create a new tool. Enter a name for the tool (for example, T1 End Mill D 16 RC4) and

the following characteristics:

Morminal diameter [0 |-| B

Comer radiug [Rc): |4|-,-,|-,-,

Owerall length [L]: |'| Q0

Cutting length [Lc): IEI]mm

Length [I]; IEEImm

210 0 I S Y

Body diameter [db]: |-| [
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7. Click Replay to compute the operation and visualize the tool path.

[

e e pp———

&
=
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8. Click OK to create the operation. The specification tree is updated as follows.

art Operation. ]
I' '1 anufacturing Frogram. 1
_J, TunlI hange. 1 T1 End Mill D 32 RC4

-n.'
—;'JTE Productlist
’Ii @ Sample product AMG (Sample product AMG 1]
—E’; Resourceslist
T1 End Mill D 10
2 T1End Mil D32 RC4

'

B T1 End Mil D 16 RC4

i ,.-:;_.. * b-awis_Default_machine

1

Page 21
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Generate NC Data

This task shows you how to generate NC data in APT format from the program.

il
7

For more information about this procedure please refer to Program Output.

1. Use the right mouse key on the Manufacturing Program.1 entity in the tree to select
™ Manufacturing Program.1 object = Generate NC Code Interactively. The Generate NC Output
Interactively dialog box appears.

Generate NC Output Interactively ] ed

el

IOt | Tool mokions Formatking MC Code |

Input
E Input CATProcess |
| Processl.CaTProcess

Selection (_) Part Operations

@ Programs

Manufacturing Program. 1

Resulting MC Data

@ MC data t’i"F'E:I.ﬁ.F'T j

one File, ..

(_) For all selected programs
¥ by program

(_) by machining operation
iZtput File :
[] skore at the same location as the CATProcess
| E:\tmpYProcess1,apksource _I

[ ] Replace like-named File

CATProcess after MC daka generation

:ﬂ o Save input CATProcess
|E:'|,I:n'||:-'|,Pr|:n:essl.C.ﬁ.TF'rcn:ess I

[ ] Replace like-named CATProcess

[ Lock operations
[ ] Assaociate output MC file to the program

Execute I
o



file:///E|/www/jmndocr14/Doc/online/mfgug_C2/mfgugbt0600.htm
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2. Select APT as the desired NC data type.
3. Click the Output File [...] button to select the folder where you want the file to be saved and
specify the name of the file.
4. Click Execute to generate the APT source file.

| Wy

An extract from a typical APT source file is given below.

Please note that the Flank Contouring portion of this source contains information for cutter
radius compensation. Output is the tool tip point (XT, YT, ZT), tool axis vector (1JK) and the

drive surface normal (PQR).

$ -

$$ Generated on Thursday, October 16, 2003 09:52:12 AM

$$ CATIA APT VERSION 1.0

BP -

$$ Manufacturing Program.1

$$ Part Operation.1

$$*CATIAO

$$ Manufacturing Program.1

$$ 1.00000 0.00000 0.00000 0.00000

$$ 0.00000 1.00000 0.00000 0.00000

$$ 0.00000 0.00000 1.00000 0.00000

PARTNO PART TO BE MACHINED

COOLNT/ON

CUTCOM/OFF

$$ OPERATION NAME : Tool Change.1

$$ Start generation of : Tool Change.1

MULTAX

$$ TOOLCHANGEBEGINNING

RAPID

GOTO / 0.00000, 0.00000, 100.00000, 0.000000, 0.000000, 1.000000
CUTTER/ 32.000000, 4.000000, 12.000000, 4.000000, 0.000000,%
0.000000, 50.000000

TOOLNO/3, 32.000000

TPRINT/T1 End Mill D 32 RC4

LOADTL/3

$3$ End of generation of : Tool Change.1

$$ OPERATION NAME : Roughing.1

$$ Start generation of : Roughing.1

SPINDL/ 70.0000,RPM,CLW

RAPID

GOTO / 49.14075, -129.01000, 50.20000, 0.000000, 0.000000, 1.000000
RAPID

GOTO / 49.14075, -129.01000, 50.00000, 0.000000, 0.000000, 1.000000
FEDRAT/ 300.0000,MMPM

GOTO / 49.14075, -129.01000, 40.00000, 0.000000, 0.000000, 1.000000

GOTO / -22.69277, -110.01000, -0.00000, 0.000000, 0.000000, 1.000000
FEDRAT/ 1000.0000,MMPM

GOTO / -22.69277, -110.01000, 10.00000, 0.000000, 0.000000, 1.000000
RAPID

GOTO / -22.69277, -110.01000, 50.20000, 0.000000, 0.000000, 1.000000
$$ End of generation of : Roughing.1

$$ OPERATION NAME : Isoparametric Machining.1

$3$ Start generation of : Isoparametric Machining.1

FEDRAT/ 1000.0000,MMPM

SPINDL/ 70.0000,RPM,CLW

GOTO / 94.69478, -9.32685, 6.00000, 0.000000, 0.000000, 1.000000
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GOTO / 86.33038, -9.32685, 6.00000, 0.000000, 0.000000, 1.000000

GOTO / 91.86793, -4.77816, 7.49749, 0.000000, 0.000000, 1.000000
GOTO / 2.80778, -4.79095, 35.40089, 0.000000, 0.000000, 1.000000
$$ End of generation of : Isoparametric Machining.1

$$ OPERATION NAME : Tool Change.2

$$ Start generation of : Tool Change.2

$$ TOOLCHANGEBEGINNING

RAPID

GOTO / 0.00000, 0.00000, 100.00000, 0.000000, 0.000000, 1.000000
CUTTER/ 16.000000, 4.000000, 4.000000, 4.000000, 0.000000,%
0.000000, 50.000000

TOOLNO/4, 16.000000

TPRINT/T1 End Mill D 16 RC4

LOADTL/4

$$ End of generation of : Tool Change.2

$$ OPERATION NAME : Multi-Axis Flank Contouring.1

$$ Start generation of : Multi-Axis Flank Contouring.1

LOADTL/4,1

FEDRAT/ 1000.0000,MMPM

SPINDL/ 70.0000,RPM,CLW

CUTCOM/ SAME, NORMDS

CUTCOM/ NORMDS

$$ START CUTCOM NORMDS XT,YT,ZT,1,J,K,P,Q,R

GOTO / 100.00276, -17.79095, 34.00000, 0.000000, 0.000000, 1.00000%
0, 0.000000,-1.000000, 0.000000

GOTO / -17.69092, -17.79095, 34.00000, 0.000000, 0.000000, 1.00000%
0, 0.000000,-1.000000, 0.000000

GOTO / 117.59356, -82.66197, 4.36385,-0.000004,-0.087155, 0.99619%
5,-0.012004, 0.996123, 0.087149

GOTO / 142.86522, -82.35744, 4.36385,-0.000004,-0.087155, 0.99619%
5,-0.022595, 0.995940, 0.087133

CUTCOM/OFF

$$ END CUTCOM NORMDS XT,YT,ZT,1,J,K,P,Q,R

$$ End of generation of : Multi-Axis Flank Contouring.1

SPINDL/OFF

REWIND/O

END

@:
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User Tasks

The user tasks you will perform in the Advanced Machining workbench involve creating, editing and
managing machining operations and other machining entities.

Drilling Operations
2.5-axis Milling Operations
3-axis Milling Operations
Multi-Axis Milling Operations
Auxiliary Operations
Part Operations, Manufacturing Programs and Machining Processes
NC Manufacturing Entities
Verification, Simulation and Program Output
Tool Path Editor
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Drilling Operations

The tasks for creating 2.5 to 5-axis drilling operations are documented in the Prismatic Machining User's
Guide.

Spot Drilling Operation

! ! Create a Spot Drilling Operation: Select the Spot Drilling icon then select the hole or hole

-------- pattern to be machined and specify the tool to be used. Specify machining strategy parameters,
macros and feeds and speeds as needed.

Drilling Operations

g : Create a Drilling Operation: Select the Drilling icon then select the hole or hole pattern to be

machined and specify the tool to be used. Specify machining strategy parameters, macros and
feeds and speeds as needed.

_gg Create a Drilling Dwell Delay Operation: Select the Drilling Dwell Delay icon then select the hole

or hole pattern to be machined and specify the tool to be used. Specify machining strategy
parameters, macros and feeds and speeds as needed.

‘E_ Create a Drilling Deep Hole Operation: Select the Drilling Deep Hole icon then select the hole or
§

hole pattern to be machined and specify the tool to be used. Specify machining strategy
parameters, macros and feeds and speeds as needed.

gj Create a Drilling Break Chips Operation: Select the Drilling Break Chips icon then select the hole

e or hole pattern to be machined and specify the tool to be used. Specify machining strategy
parameters, macros and feeds and speeds as needed.

Hole Finishing Operations

Create a Reaming Operation: Select the Reaming icon then select the hole or hole pattern to be

m machined and specify the tool to be used. Specify machining strategy parameters, macros and
feeds and speeds as needed.

E! : Create a Counterboring Operation: Select the Counterboring icon then select the hole or hole

pattern to be machined and specify the tool to be used. Specify machining strategy parameters,
macros and feeds and speeds as needed.

Boring Operations

%_ Create a Boring Operation: Select the Boring icon then select the hole or hole pattern to be

machined and specify the tool to be used. Specify machining strategy parameters, macros and
feeds and speeds as needed.

%;_ Create a Boring Spindle Stop Operation: Select the Boring Spindle Stop icon then select the
1

hole or hole pattern to be machined and specify the tool to be used. Specify machining strategy
parameters, macros and feeds and speeds as needed.

% Create a Boring and Chamfering Operation: Select the Boring and Chamfering icon then select

the hole or hole pattern to be machined and specify the tool to be used. Specify machining
strategy parameters, macros and feeds and speeds as needed.

Eﬁ' Create a Back Boring Operation: Select the Back Boring icon then select the hole or hole

pattern to be machined and specify the tool to be used. Specify machining strategy parameters,
macros and feeds and speeds as needed.

Threading Operations
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Create a Tapping Operation: Select the Tapping icon then select the hole or hole pattern to be

machined and specify the tool to be used. Specify machining strategy parameters, macros and
feeds and speeds as needed.

Create a Reverse Threading Operation: Select the Reverse Threading icon then select the hole

or hole pattern to be machined and specify the tool to be used. Specify machining strategy
parameters, macros and feeds and speeds as needed.

Create a Thread without Tap Head Operation: Select the Thread without Tap Head icon then

select the hole or hole pattern to be machined and specify the tool to be used. Specify
machining strategy parameters, macros and feeds and speeds as needed.

Create a Thread Milling Operation: Select the Thread Milling icon then select the hole or hole

pattern to be machined and specify the tool to be used. Specify machining strategy parameters,
macros and feeds and speeds as needed.

Countersinking and Chamfering Operations

Create a Countersinking Operation: Select the Countersinking icon then select the hole or hole

pattern to be machined and specify the tool to be used. Specify machining strategy parameters,
macros and feeds and speeds as needed.

Create a Chamfering Two Sides Operation: Select the Chamfering Two Sides icon then select

the hole or hole pattern to be machined and specify the tool to be used. Specify machining
strategy parameters, macros and feeds and speeds as needed.

T-Slotting and Circular Milling

ally

ARRIA.

12

Create a T-Slotting Operation: Select the T-Slotting icon then select the hole or hole pattern to

be machined and specify the tool to be used. Specify machining strategy parameters, macros
and feeds and speeds as needed.

Create a Circular Milling Operation: Select the Circular Milling icon then select the hole or hole

pattern to be machined and specify the tool to be used. Specify machining strategy parameters,
macros, and feeds and speeds as needed.
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2.5-axis Milling Operations

The tasks for creating 2.5-axis milling operations are documented in the Prismatic Machining User's Guide.

Pocketing Operations

Select the Pocketing icon then select the geometry to be machined (open or closed pocket, islands,
and so on). Specify the tool to be used.

Set parameters for axial and radial machining and other criteria such as finishing and high-speed
milling. Set feeds and speeds and NC macros as needed.

A Pocketing operation can be created for machining:

Closed pockets
Tool machines the area delimited by hard boundaries

Open pockets
Tool machines the area that has a least one soft boundary.

Facing Operations

o

Create a Facing Operation: Select the Facing icon then select the geometry to be machined and
specify the tool to be used.

Set parameters for axial and radial machining and other criteria such as finishing and high-speed
milling. Set feeds and speeds and NC macros as needed.

Profile Contouring Operations

Select the Profile Contouring icon then select the geometry to be machined and specify the tool to
be used.

Set parameters for axial and radial machining and other criteria such as finishing. Set feeds and
speeds and NC macros as needed.

A Profile Contouring operation can be created for machining:

Between two planes
Tool follows contour between top and bottom planes while respecting user-defined geometry
limitations and machining strategy parameters.

Between two curves

Tool follows trajectory defined by top and bottom guide curves while respecting user-defined
geometry limitations and machining strategy parameters.

Between a curve and surfaces
Tool follows trajectory defined by a top guide curve and bottom surfaces while respecting user-
defined geometry limitations and machining strategy parameters.

By flank contouring
Tool flank machines vertical part surface while respecting user-defined geometry limitations and
machining strategy parameters.


file:///E|/www/jmndocr14/Doc/online/pmgug_C2/pmgugbt0101.htm
file:///E|/www/jmndocr14/Doc/online/pmgug_C2/pmgugbt0105.htm
file:///E|/www/jmndocr14/Doc/online/pmgug_C2/pmgugbt0104.htm
file:///E|/www/jmndocr14/Doc/online/pmgug_C2/pmgugbt0102.htm#Between2Pln
file:///E|/www/jmndocr14/Doc/online/pmgug_C2/pmgugbt0106.htm#Between2Crv
file:///E|/www/jmndocr14/Doc/online/pmgug_C2/pmgugbt0107.htm#BetweenCrvSur
file:///E|/www/jmndocr14/Doc/online/pmgug_C2/pmgugbt0108.htm

Advanced Machining Version 5 Release 14 Page 29

Groove Milling Operations

Create a Groove Milling Operation: Select the Groove Milling icon then select the geometry to be

machined and specify the tool to be used. Specify machining parameters and feeds and speeds as
needed.

Point to Point Operations

E‘% Create a Point to Point Operation: Select the Point to Point icon then define a sequence of

elementary Goto Point, Goto Position, and Go Delta motions. Specify the tool to be used, machining
parameters, NC macros, and feeds and speeds as needed.

Curve Following Operations

Create a Curve Following Operation: Select the Curve Following icon then select the geometry to be

machined and specify the tool to be used. Specify machining parameters, NC macros, and feeds
and speeds as needed.

Operations for Reworking Corners and Channels

Corners and channels left unmachined by Pocketing or Profile Contouring operations can be
identified thanks to a Prismatic Rework Area feature. This feature can then be used to Create
operations for reworking corners and channels.
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3-axis Milling Operations

Cavities Roughing

Cavities Roughing proposes a process-focused solution to machine Cavity Parts dedicated to Mechanical and
Aerospace industries:

Rough to finish pockets of machined part with only one tool and one tool path
Roughing with over-thickness, finishing sides and bottom with waterline machining
. Rough to finish with several tools using rework technology
. Dedicated operation to finish top of stiffeners.

| [ Create a Cavities Roughing operation: Select the Cavities Roughing icon, choose the area to machine

and specify the tool to be used. You can also specify machining parameters, feedrates and spindle
speeds.

The tasks for creating the following 3-axis milling operations are documented in the 3-Axis Surface
Machining User's Guide.

Rough Machining the Part

» Create a Sweep Roughing operation: Select the Sweep Roughing icon, choose the part to machine and

specify the tool to be used. You can also specify machining parameters, feedrates and spindle speeds.
Create a Roughing operation: Select the Roughing icon, choose the part to machine and specify the

tool to be used. You can also specify machining parameters, feedrates and spindle speeds.

Semi-Finish the Part

Create a Sweeping operation: Select the Sweeping icon, choose the part to machine and specify the
tool to be used. You can also specify machining parameters, feedrates and spindle speeds.

Create a ZLevel machining operation: Select the Z-Level icon, choose the part to machine and specify
the tool to be used. You can also specify machining parameters, feedrates and spindle speeds.

Create a Contour-driven machining operation: Select the Contour Driven icon, choose the part to
machine and specify the tool to be used. You can also specify machining parameters, feedrates and
spindle speeds.

Create a Spiral Milling operation: Select the Spiral Milling icon, choose the part to machine and specify
the tool to be used. You can also specify machining parameters, feedrates and spindle speeds.

Create a Isoparametric machining operation: Select the Isoparametric Machining icon, choose the part
to machine and specify the tool to be used. You can also specify machining parameters, feedrates and
spindle speeds.

IN Pow

Rework Areas of the Part

You can use the following operation to rework an area on a part where there is residual material. Before
using this operation, compute the areas that you want to rework.

"-.!, Create a Pencil operation: Select the Pencil icon, choose the area to rework and specify the tool to be
Wg used. You can also specify machining parameters, feedrates and spindle speeds.
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Cavities Roughing

I, This task shows you how to machine the center of a part.
_-_
o [

ﬂ 1. Open the MultiPockets1.CATPart from the samples directory.

2. Create the rough stock:

select the Creates rough stock icon
pick the part

select PartBody as the Destination.

etup_Partl_10.21.54.1)

netry_Partl_10.21.54.1)

Create Rough Stock

Select an Axis I
— Select a Mechanical Part or an Open Body

Destination |NCGeometry _Partl_10.21.54
— Definition of the Stock,

A0 (-1 00mm 2] # ma[120mm E2] D% [zzomm [

¥ it | _Sgmm k2] ¥ Mt eomm b O 11omm 2
z ""i"'llilmm E i maxlznmm E DleDmm E

| @ cancel | Help |
-

3. Select the Cavities Roughing icon ﬁ and select Machining Program.1 in the specification tree.
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The Power machining dialog box is open.

Cavities roughing.1 . ilil

Marme: Cavities roughing. 1

Comrent: | Mo Description
S | B | BE2 |
-

A | P

Feature: INEW Feature J

Mowe the cursor over a sensitive area.

Offset on part ; 1mm
on check : 1mm

=

Minimum thickness ko machine: IIII.Smm E
— Limit: Definition
Side ta machine: I :

Inside j
Skop position: IO J

I.I w
Offsek: B

Force reEIaE I
o [#o | 3

@ oK l Prevism l w9 Cancell

4. Select the Rough stock and the part to machine.
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5. Go to the Machining tab and make sure the Machining strategy is set to Center(1) only.

¥ | S | A5 | 260 |

Maowe the cursor over a sensitive area.

—Center definition (1)
Remaining thickness for sides:

|3mm

v

Minirmum thickness on harizontal areas:

k=
IIIImm E

wand

e

[] Machine horizontal areas until minimunn thickness

Machining | Fadial | Hial | H3M | Fone |
I3 Paocket filker

The non cutting diameker is O mm

The smallest pocket length is 12,2 mm
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6. Press the Tool path replay button.

Now we are going to optimize the tool path:

7. In the Geometry tab, place the cursor on the machining direction arrow and select Optimize from its contextual

menu.

Selech

I; Qpkimize

gnalyze. ..

Push the Tool Path Replay button.
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You can see that the tool path direction has been adapted to the geometry to machine, i.e. defined by the shape of

each pocket and set along the main direction (X or Y).

In the Machining tab, in the Center parameters, go to the HSM tab and make sure the High Speed Milling option

is selected.

Machining | Fadial | Bial | H3M | Zone |

' High speed miling

Zorner radius:

RLIN |

|1mm E
=

I3 Corner radius on part contouring ¢ I 1mm

Push the Tool Path Replay button. You can note that the corners are rounded.
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Multi-Axis Machining Operations

The tasks in this section show you how to create multi-axis operations in your manufacturing program.

Multi-Axis Flank Contouring operation

Select the Multi-Axis Flank Contouring icon then select the geometry to be machined. Specify the tool
to be used. Set the Guiding strategy and choose one of the following Tool axis modes:

. Tanto Fan

. Combin Tanto
. Combin Parelm
. Mixed Combin
. Fixed

. Normal to Part.

Note that the tool axis strategy can be automatically adjusted to avoid collisions in certain cases by
selecting an auxiliary guide curve.

Specify machining parameters, feeds and speeds, and NC macros as needed.
The following user tasks illustrate some of this operation's capabilities:

. Tanto Fan tool axis mode
. Combin Tanto tool axis mode
. Local modifications

. Non-contiguous drives.

Multi-Axis Helix Machining operation

Select the Multi-Axis Helix Machining icon then select the geometry to be machined. Specify the tool to
be used. Set the Guiding strategy and choose one of the following Tool axis modes:

. Lead and Tilt
. 4-Axis Tilt
. Intrrpolation.
Specify machining parameters, feeds and speeds, and NC macros as needed.

User tasks illustrate the following Tool axis modes for this operation:

. Lead and Tilt

. Interpolation.
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The tasks for creating other multi-axis milling operations are documented in the Multi-Axis Surface
Machining User's Guide.

Multi-Axis Sweeping operation

1"; Select the Multi-Axis Sweeping icon then select the geometry to be machined. You can use Offset
Groups and Features when defining geometry. Specify the tool to be used. Set the Tool axis mode then
specify machining parameters, feeds and speeds, and NC macros as needed.

User tasks illustrate the following Tool axis modes for this operation:

. Lead and Tilt

. Fixed

. Thru a Point

. Normal to Line
. 4-Axis Lead/Lag

. Optimized Lead.

Multi-Axis Contour Driven operation

!Eizl! Select the Multi-Axis Contour Driven icon then select the geometry to be machined. You can use
Offset Groups and Features when defining geometry. Specify the tool to be used. Set the Guiding

strategy and choose one of the following Tool axis modes:
. Lead and Tilt

. Fixed

. Thru a Point

. Normal to Line
. 4-Axis Lead/Lag

. Optimized Lead.

Specify machining parameters, feeds and speeds, and NC macros as needed.
User tasks illustrate the following Guiding strategies for this operation:

. Between contours
. Parallel contours

. Spine contour.

Multi-Axis Curve Machining operation
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L/ Select the Multi-Axis Curve Machining icon then select the geometry to be machined. Specify the tool
to be used. Set the Machining mode and choose one of the following Tool axis modes:

. Lead and Tilt

. Fixed

. Interpolation

. Thru a Point

. Normal to Line

. Optimized Lead (for Contact machining only)

. Tangent Axis (for Between Two Curves and Between Curve and Part modes only)

. 4-axis Lead/Lag.

Specify machining parameters, feeds and speeds, and NC macros as needed.
User tasks illustrate the following Machining modes for this operation:

. Contact
. Between two curves with Tip or Side machining

. Between a curve and part with Tip or Side machining.

Multi-Axis Isoparametric Machining operation

Select the Isoparametric Machining icon then select the geometry to be machined. Specify the tool to
be used. Set the Machining mode and choose one of the following Tool axis modes:

. Lead and Tilt

. Fixed

. Interpolation

. Thru a Point

. Normal to Line
. Optimized Lead
. 4-Axis Lead/Lag

. 4-Axis Tilt.
Specify machining parameters, feeds and speeds, and NC macros as needed.

User tasks illustrate the following Tool Axis modes for this operation:

. Lead and Tilt
. 4-Axis Lead

. Interpolation.
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Create a Multi-Axis Flank Contouring Operation in

I
M|

=

h‘.

-
*7

Tanto Fan Mode

This task illustrates how to create a Multi-Axis Flank Contouring operation in the program. The tool
axis will be guided in Tanto Fan mode.

To create the operation you must define:

.

the geometry to be machined %@E’

the tool that will be used %I&

the parameters of the machining strategy %

the feedrates and spindle speeds %

the macros (transition paths) %%

Open the Flank_5X_test_part.CATPart document, then select Machining > Advanced Machining from
the Start menu. Make the Manufacturing Program current in the specification tree.

1.

Select the Multi-Axis Flank

@ Offset on check : Omm
Contouring icon . E‘tc:p - O Start * On

A Multi-Axis Flank
Contouring entity along with
a default tool is added to the
program.

The Multi-Axis Flank
Contouring dialog box
appears directly at the

Geometry tab page f@}

The part, drive and

start/stop elements of the

sensitive icon are colored Offset along tool axis : Omm
red indicating that this Offset on part ; Omm

geometry is required. Offset on drive * Omm

Click the red part surface in the icon then select the desired surfaces in the 3D window.

Click the red drive surface in the icon then select the desired drives in the 3D window (Drives 1 to
5).

Click the start and stop elements in the icon then select the desired limiting elements in the 3D
window.
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After geometry selection, the surfaces of the icon are colored green indicating that this geometry

i

is now defined.

5. Select the Strategy tab page %

to specify:

Machining parameters:

Machining | Skepover | Finishing Tool &xis | H3M |Cnmpen£ i | b
Machining tolerance: 0. 1mm E ?
Max discretization step: 10000mm E 2
Mazx discretization angle: 180deg E 2,
[ ] Close kool path - 2.
Mazx distance bebween steps: S0mm E 2
Manual direction: ALko - 2

Stepover parameters:
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Tool path style: Il:lne way — Rt
el [Fiadial first =l 2
— Radial Strategy (D)

Diztance between paths: I5mm E 2,
Mumber of paths: Ig E 2.

— &ial Strategy [Da)

Mode: IE w offzet B ?
Distance between paths: Igmm E ?.
Mumber of levels: 4 E 2L

Tool axis guidance parameters:

Guidance:; IT anto Fan j 2

Contact height: Inmm E 2.

In this example, Finishing, High-speed milling and Compensation are not required.

6. Click Preview in the dialog box to verify the parameters that you have specified.

A message box appears giving feedback about this verification.

7. Select the Tool tab page §.ﬁ| and specify a 16mm ball end mill.

For more information please refer to Edit the Tool of an Operation.

8. If needed, select the Feeds and Speeds tab page g& to specify feedrates and spindle speeds
for the operation. Otherwise default values are used.
9. I needed, select the Macros tab page g&g to specify the operation's transition paths (approach

and retract motion, for example). See Define Macros of an Operation for an example of specifying
transition paths on a multi-axis machining operation.
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10. Before accepting the operation, you should check its validity by replaying the tool path.

LU D T T S —

! — T — A -

.fll-l-|-!—!

11. Click OK to create the operation.
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Create a Multi-Axis Flank Contouring Operation in
Combin Tanto Mode

I This task illustrates how to create a Multi-Axis Flank Contouring operation in the program. The tool axis
17 will be guided in Combin Tanto mode.

To create the operation you must define:

the geometry to be machined 5@}

the tool that will be used 5&

the parameters of the machining strategy 5

the feedrates and spindle speeds m

the macros (transition paths) %%ﬁ

Open the Flank_5X_test part.CATPart document, then select Machining > Advanced Machining from the
=/ Start menu. Make the Manufacturing Program current in the specification tree.

1. Select the Multi-Axis Flank

@ Offset on check : Omm
Contouring icon . Stop : In Start : In

A Multi-Axis Flank Contouring
entity along with a default tool is
added to the program.

The Multi-Axis Flank Contouring
dialog box appears directly at the

Geometry tab page #@3

The part, drive and start/stop
elements of the sensitive icon are

colored red indicating that this _
geometry is required. All other Offset along tocl axis : Omm

geometry is optional. Offset on part : Omm
Offset on drive : Omm
. Click the red part surface in the icon then select the desired surface in the 3D window.
. Click the red drive surface in the icon then select the desired drive in the 3D window (Drive 1).

4. Click the start and stop elements in the icon then select the desired limiting elements in the 3D
window.

h‘.

w N
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.. After geometry selection, the surfaces of the icon are colored green indicating that this geometry is
! now defined.

5. Select the Strategy tab page g ! to specify:

Machining parameters:

Machining | Stepowver | Finishing | Tool Axis | H5M |

M achining tolerance: |D.D5mm E 2.

Max discretization step: 10000rmm E 2.

1deqg E 2

b am dizcretization angle:

[ ] Cloze tool path 2

Mazx distance bebween steps: S0mm E ?
Manual direction: I.ﬁ.utn - I ?
UL Radial compensation [

Stepover parameters:
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Tool path style: II:Ine way +| 2.
S enuncing [Fiadial firs H z
— Radial Strateqgy [Cir)
Distance between paths: I5mm E ?.
Mumber of paths: |-| E ?.
— &yial Strategy [Da)
Mode: IB_I,I affzet j ??
Distance between paths: Igmm E ?.
Mumber of levels: |-| E 2
Tool axis guidance parameters:
FLlBieleE IE:::mI:uin Tanta | %
Contact height: |Elmn'| E 2.
Leave fanning distance: I5mm E v
Approach fanning distance: I5mm E 2.
Dizable fanning: Mo - 7.
[] Control fanning using tool parameter
Uzeful cutting length: IEEImm ?

In this example, Finishing, High-speed milling and Compensation are not required.

6. Click Preview in the dialog box to verify the parameters that you have specified.

A message box appears giving feedback about this verification.
A tool is proposed by default when you want to create a machining operation. If the proposed tool is
not suitable, just select the Tool tab page §I& to specify the tool you want to use.

b T

Please refer to Edit the Tool of an Operation.

7. Select the Feeds and Speeds tab page g%l to specify the feedrates and spindle speeds for the
operation.
8. Select the Macros tab page g% to specify the operation's transition paths (approach and retract

motion, for example).

See Define Macros of an Operation for an example of specifying transition paths on a multi-axis
machining operation.
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¥ Before accepting the operation, you should check its validity by replaying the tool path.
I

ll..i“'.

,,.!!IIll'.'l].'.'gg&"g‘:it

9. Click OK to create the operation.
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Local Modifications to a
Multi-Axis Flank Contouring Operation

1= This task illustrates how to create then locally modify a Multi-Axis Flank Contouring operation in the program. First the operation
w7 will be globally created in Tanto Fan mode. Then the first and last drives will be locally modified to:

. use a different guiding strategy
. use different offsets

. use a 4-axis constraint.

i

Manufacturing Program current in the specification tree.

= 1. ﬁ
[™ Select the Multi-Axis Flank Contouring icon .

2. Use the sensitive icon in the Geometry page ?@3 to:
. select the part surface

. select the drive surfaces (Drive 1 to Drive 5) either
manually or using the navigation functionality for face
selection.

. select the start and stop limiting elements

. set a 1mm offset of the drive surfaces.

Open the Part5XDemoGFC.CATPart document, then select Machining = Advanced Machining from the Start menu. Make the

Offset on check : Omm
Stop : On Start : On

Offset along tool axis : Omm
Offset on part ; Omm
Offset on drive : 1mm

3. Select the Strategy tab page 5

to specify Tanto Fan tool axis guidance.

Guidance: I Tanta Fan j 2

Contact height;

|Elmm E ok

The other Strategy parameters can be left at the default values. The default Tool, Feeds and Speeds, and NC macros can

also be used.

4. Check the validity of the operation by replaying the tool path.
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5. Right click the drive surfaces area in the sensitive icon of the Geometry page and select Local Modifications. The Local
Drive Surfaces dialog box appears:

HE|

Local Dnve Surfaces

Rank | Guidance Added offzet on diive | Enable 4 axis | Bestarting direction | Stopping condition | T ool side on drive
1 <Global by default:  Omim Same as first
2 <[labal by defaulty  Ornm Mo Ak Ak Same az first
3 <Global by default>  Omim Mo Ao Ao Same as first
4 <[labal by defaulty  Ornm Mo Ak Ak Same az first
4] <Global by default:  Omim Mo Ao Ao Same as first

6. Double click line 1, which corresponds to the first drive. The Local Drive Surface 1 dialog box appears:

Local drnive surface 1 EE

Mavigation: .. I'| w3y I

— Offzet on drive
Global: |Elmn'|

Added local: Izmm E

— Tool axis guidance

Glabal I Combin Parelm

[
Local: ITantn:u j

] Enable 4 axis

— Local machining look ahead

Feztarting direction: I At

Stopping condition: I.-'l'-.utcl

=

Tool gide on drive: ISame e

. w Cancel I

Modify the drive by adding a 2mm offset and changing the tool axis guidance to Tanto.
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Click OK. The updated Local Drives dialog box appears:

Local Drive Surfaces

Page 50

HE|

=
m

Rank | Guidance | Added offzet on drive | Enable 4 axiz | R estarting direction | Stopping condition | T ool zide on drive |
1 Tanto 2 Mo Ao Ao Same az first
2 <[labal by defaulty  Ornm Mo Ak Ak Same az first
3 <Global by default>  Omm Mo Ao Ao Same as first
4 <[labal by defaulty  Ornm Mo Ak Ak Same az first
4] <Global by default>  Omm Mo Ao Ao Same as first

@ 0K

7. Double click line 5, which corresponds to the last drive, and modify it in the same way.
8. Check the validity of the modifications by replaying the tool path. Tanto replaces Tanto Fan on first and last drives.

9. Click the 4X constraint symbol on the Strategy tab page ,5

Tl
4 Axis Constraint E |

@ Coordinates

) Angles

~ [U906163T4
i
< [01422885485

Reverze Direction I

@ 0Kk | @ Cancel]

icon and select an edge as shown:
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10. In the Local Drive 1 and Local Drive 5 dialog boxes, select the Enable 4-axis checkbox.

The Local Drives dialog box is updated:

Local Drive Surfaces

Page 51

HE|

R ank | Guidance

| Added offzet on drive | Enable 4 axis | Restarting direction | Stopping condition | T ool side on drive |

Tanto 2mm
<[Global by default:  Ornm
<Global by default>  Omm
<[Global by default>  Ornm
Tanto i

Lo L [ —

J =
m

es
Mo
Mo
Mo
'es

Ao
Ao
Ao
Ao
Agto

Ao
Ao
Ao
Ao
Agto

Same as first
Same as first
Same as first
Same as first
Same as first

ﬂmc;|

11. Check the validity of the modifications by replaying the tool path. The 4-axis constraint is applied on first and last drives.

12. Click OK to create the operation.
. Please note:

I . Tanto tool axis guidance only exists as a local mode.

. 4-axis constraint can only be applied to Normal to part and Tanto tool axis guidance.

ey
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Multi-Axis Flank Contouring with Non Contiguous
Drives on Different Solids

This task illustrates how to create a Multi-Axis Flank Contouring operation when the drive surfaces
.4 are non contiguous. In this scenario, you will use:

. drive surfaces located on two different solids

. drive surface defined by additional geometry used to bridge a gap.

Open the AMG2Solids.CATProduct document, then select Machining = Advanced Machining from the
=/ Start menu. Make the Manufacturing Program current in the specification tree.

-u' 1. Select the Multi-Axis Flank Contouring icon ﬁ
2. Use the sensitive icon in the Geometry page ?@} to:
. select the part surface (underside of gray solid, for example)
select the start and stop limiting elements

. select Drive 1 on the flank of the blue solid and Drives 2 and 3 on the flanks of the gray
solid.

P Drives 1 and 2 are non contiguous: they belong to different solids.
{ Stopping and Restarting conditions must be defined on non contiguous drives.
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Arrows appear on Drives 1 and 2 indicating the orientation for each contiguous section. Make
sure that they are oriented outward.

Arrows appear whenever necessary to indicate the orientation for your drive selection. You
must make sure that they are correctly oriented.

3. Right click the drive surfaces area in the sensitive icon of the Geometry page and select Local
Modifications. The Local Drive Surfaces dialog box appears.

Local Dnve Surfaces

Rank | Restarting

direction | Stopping condition | Toaol zide on drive

Same axz first
2 Auta Auto Same asz first
3 Auto Auto Same as first

4. Double click line 1, which corresponds to the first drive. The Local Drive Surface 1 dialog box
appears. Set the Stopping condition to To.

Access the Local Drive Surface 2 dialog box using the '>>' button and set Restarting
direction to Left.

5. The Local Drive Surfaces dialog box is updated as follows:

Local Drive Surfaces

Fark | Restarting direction | Stopping condition | Tool side on drive

1 Auta Ta Same asz first
& Left Auto Same as first
3 Auta Auto Same axz first

Check the validity of the operation by replaying the tool path.

Chirtigng Ao
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6. Change the position of the Stop element, then select Drives 4, 5 and 6.

These Drives are non contiguous: Drive 5 is in fact geometry added by the user to close the gap
between Drives 5 and 6.

4 :Hng Axlg

7. Access the Local Drive Surface 4 dialog box and set Stopping condition to Tangent DS.
Access the Local Drive Surface 5 dialog box and set Stopping condition to Tangent DS.

Check the validity of the operation by replaying the tool path.
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8. Change the position of the Stop element, then select Drives 7 to 13 on the flanks of the gray
solid. Select the last Drive 14 on the flank of the blue solid.

Drives 13 and 14 are non contiguous: they belong to different solids.

An arrow appears on Drive 6 indicating the orientation for the contiguous section. Make sure
that it is oriented outward.

Drived

9. Access the Local Drive Surface 13 dialog box and set Stopping condition to To.
Access the Local Drive Surface 14 dialog box and set Restarting direction to Left.

Local Drive Surfaces

Frarik | Restarting direction | Stopping condition | T ool side on drive
1 Bta To Same as first
2 Left Auyto Same az first
3 Bito Auto Same az first
4 Bta Tangent D5 Same as first
a] Bto Tangent D5 Same az first
G Bito Auto Same az first
7 Bito Auto Same az first
3 Bta At Same as first
9 Bta At Same as first
10 Bito Auto Same az first
11 Bta At Same as first
12 Bta At Same as first
Same az first
14 Left Auto Same az first
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Check the validity of the operation by replaying the tool path.

achining Axis oystem.]

10. Click OK to create the operation.

P Right clicking in the Local Drive Surfaces dialog box gives access to a number of contextual
{ commands:

. Column Order and Column Filter for managing the columns of information that are shown
. Properties for accessing the dialog box of the selected local drive
. Reset to reset local drive selection in the list

. Copy, Cut and Paste for managing the list of local drives.
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Create a Multi-Axis Helix Machining Operation in
Lead and Tilt Mode

I This task illustrates how to insert a Multi-Axis Helix Machining operation in the program. This

~7 operation will be used to generate a single helix toolpath to mill an entire turbo-machinery blade. To
create the operation you must define:

. the geometry to be machined %@}

. the tool that will be used 5&

. the parameters of the machining strategy ,5 with the tool axis guided in Lead and Tilt
mode l

. the feedrates and spindle speeds %

. the macros (transition paths) 5%

Open the Blade.CATPart document, then select Machining = Advanced Machining from the Start
= menu. Make the Manufacturing Program current in the specification tree.

ﬁ 1. select the Multi-Axis Helix Machining icon g A Helix Machining entity along with a default
tool is added to the program. The Multi-Axis Helix Machining dialog box appears directly at the

Geometry tab page ?@}

Offset on part : Omm
Offset on check : Omm

The part surface, upper and lower contours, and leading and trailing edges of the sensitive icon
are colored red indicating that this geometry is required and must be selected. The upper and
lower contours and the leading and trailing edges must lie on the faces selected as part
surface.
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Fixture geometry is optional.

2. Click the red part surface in the icon then select the faces to be machined in the 3D window. In
this scenario, you must select 4 faces: the front face, the back face and the two side faces.

The Face Selection toolbar appears to help you select faces or belts of faces.

Note that faces must be continuous. Gaps between faces may result in a bad tool path.

3. Select the upper and lower contours. The Edge Selection toolbar appears to help you select
these contours. They must be closed contours

4. Select the leading and trailing edges to define the limits of the machining. The Edge Selection
toolbar appears to help you select these edges. They must intersect the upper and lower
contours.

r The geometry entities of the icon are now colored green indicating that this geometry is now
b defined.
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5.

Select the Strategy tab page 5

Specify parameters for:

. Tool axis mode:

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

Version 5 Release 14

Toal axis mode: ILead and Hit

| 4

Guidance: IFi:-:e::I lead and tilt —

el i 10deq =

Tilk angle: Odeg E
Machining:

Direction of cuk: I,:"mt,
Machining tolerance: 0, 1rmm
Mazx discretization step: 10000rmm
Mayx discretization angle: 150deq

Radial:

(Bl [l DI [«

Page 59

, then select a Start or Stop point using the sensitive icon.
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h‘.

Machining | Radial | Toal Axis

Skip path: Mone

b INumI:ner of kurns j 2
Scallop height: 0. 1mm H ?
Distance between turns: ST Iﬂ ?
Mumber of turns: & E ?
[

A default reference tool axis (A) is displayed. You can double click on this axis to modify it. You
can also click the tool axis (A) symbol in the Strategy tab page to modify the orientation of the
reference axis.

Click Preview in the dialog box to verify the parameters that you have specified. A message
box appears giving feedback about this verification.

A tool is proposed by default when you want to create a machining operation. If the proposed
tool is not suitable, just select the Tool tab page EI& to specify the tool you want to use.

Please refer to Edit the Tool of an Operation.
Select the Feeds and Speeds tab page g& to specify the feedrates and spindle speeds for
the operation.

Select the Macros tab page g%ﬁ to specify the operation's transition paths (approach and

retract motion, for example). See Define Macros of an Operation for an example of specifying
transition paths on a multi-axis machining operation.

10. Before accepting the operation, you should check its validity by replaying the tool path.
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11. Click OK to create the operation.
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Create a Multi-Axis Helix Machining Operation in
Interpolation Mode

1~ This task illustrates how to insert a Multi-Axis Helix Machining operation in the program. This operation
=177 will be used to generate a single helix toolpath to mill a blisk blade, while avoiding collisions with
neighboring blades.

The scenario below show how to quickly create an operation. The recommended procedure is described
in Collision-Free Multi-Axis Helix Machining in the Methodology section.

To create the operation you must define:
. the geometry to be machined 5@}

. the tool that will be used 5&
. the parameters of the machining strategy 5 with the tool axis guided in Interpolation mode
. the feedrates and spindle speeds m

. the macros (transition paths) %%

Open the Blisk.CATPart document, then select Machining > Advanced Machining from the Start
= menu. Make the Manufacturing Program current in the specification tree.
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=

The following procedure describes how to machine the middle (green) blade with no tool collisions with
the two neighboring blades.

1.

Select the Multi-Axis Helix Machining icon g A Helix Machining entity along with a default tool is
added to the program. The Multi-Axis Helix Machining dialog box appears directly at the Geometry

tab page ﬁ@}

Cifset on part : Omm
Offset on check : Omm

The part surface, upper and lower contours, and leading and trailing edges of the sensitive icon are
colored red indicating that this geometry is required and must be selected. The upper and lower
contours and the leading and trailing edges must lie on the faces selected as part surface.

Selection of check elements (such as neighboring blades or fixtures) is optional.

Click the red part surface in the icon then select the faces to be machined in the 3D window. In this
scenario, you must select 4 faces: the front face, the back face, the leading face, and the trailing
face.

The Face Selection toolbar appears to help you select these faces. Note that faces must be
continuous. Gaps between faces may result in a bad tool path.

Select the upper and lower contours. The Edge Selection toolbar appears to help you select these
contours. They must be closed contours.

Select the leading and trailing edges to define the limits of the machining. The Edge Selection
toolbar appears to help you select these edges. They must intersect the upper and lower contours.
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. The geometry entities of the icon are now colored green indicating that this geometry is now
defined.

h‘.

. At this stage, make sure the Collision Checking option in the Geometry tab is deactivated.

5. A tool is proposed by default when you want to create a machining operation. If the proposed tool
is not suitable, just select the Tool tab page §|ﬁl to specify the tool you want to use. For

example, you can create a conical mill tool with the following characteristics.
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.-_I_'_'d.hE&:I:ﬂII_
A

ormm
L=100mm

Please refer to Edit the Tool of an Operation for more information.

6. ]
Select the Strategy tab page 5 .

Set the Tool axis mode to Interpolation.
Select a Start point by clicking on the sensitive icon then picking any point on the part surface.

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

Tool axis mode: IInterpn:uIatin:un j 2
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7. Default Interpolation axes (1.1 to 1.4) are displayed at the four corners of the part.
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Page 66

To modify an axis, double click on it and adjust the parameters in the dialog box that appears.

Interpol Axis 1 F.

IManuaI

@ Components

() Angles

I:D

Rewverse Direckion l

(b b [l

[ ] Display kool

o 0K I lﬂCanceIl

You can select the Display tool checkbox to help you do a rough visual check that the tool is

correctly orientated. Note that the tool will be displayed according to the tool tip point (and not the

contact point).

8. Set the Machining parameters, for example:

Direction af cuk;
Machining talerance:
Max discretization step:

Max discretization angle:

ICDnventiDnaI

0. 05mrn

10000rnmm

180deq

9. Set the Radial parameters, for example:

Machining | R.adial | Tool Axis

Skepover:
Scallop height:
Distance bebween turns:
Murnbet of turns:

Skip path:

INumI:uer af turns

]

b

O, 1rmnm

=5

S

25

]

g

Mone

L B ER LD Lo

]
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10.

11.

Replay the tool path to verify that the tool can be positioned at each point on the trajectory.

If the tool cannot be positioned at each point on the trajectory, adjust the default interpolation
axes and possibly insert additional interpolation axes until this criteria is satisfied.

You can add an additional axis by clicking one of the interpolation axis symbols in the Strategy tab
page then either selecting an existing point on the part or selecting anywhere on the part.

You can delete an additional axis by right-clicking it and selecting the Remove contextual
command.

You can delete all additional axes by right-clicking one of the interpolation axis symbols in the
Strategy tab page and selecting the Remove all additional axes contextual command.
Default axes cannot be removed.

Note that interpolation axes are applied at contact points on the trajectory. The application point of
an interpolation axis must be on a selected face. If the point is not on a selected face, it will be
projected onto the part. This may give undesirable results.

Once the tool can be positioned at each point on the trajectory, you can set the collision checking
option on the Geometry tab page.

If there are collisions detected, adjust the interpolation axes until the tool path is collision free.

Once there are no collisions, you can select the faces of neighboring blades as check surfaces.
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You can then replay the tool path to check for collisions with the selected faces.

12. You may need to adjust the interpolation axes and possibly insert additional interpolation axes until
the tool path is collision free.

The following figure shows an example of the default and additional interpolation axes that will give
a collision-free trajectory.
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13.

Version 5 Release 14

The corresponding data is as follows:

AXIS Appllcatl_on point Interpolation axis vectors
coordinates
1 |intersection point u=0.224917 v=0.0174524
=0.974222
2 [intersection point kuvzo.292194 v=-0.0348995
=0.955722
3 [Intersection point Ju=0.15643 v=0 w=0.987688
4 |intersection point I\l;lv:o.308264 v=0.0697565
=0.94874
5 Xx=-20.8009 y=18.814 I\l;lv=—0.0688977 v=0.156434
z=192.1 =0.985282
6 x=23.0488 y=-11.0264 Ituvzo.103351 v=-0.529919
7z=192.676 =0.841727
7 p£L12.9556 y=-22.0174 U=0 v=-0.45399 w=0.891007
z=252
3 x=-10.2918 y=16.9498 I\lev:—o.069714 v=0.0348995
z=252 =0.996956
9 x=-14.1239 y=9.91563 I\Lljv20.25878 v=-0.0174524
7=192.142 =0.965779
10 x=-4.66894 y=1.32628 I\Ll1v=0.207785 v=-0.0348995
z=191.888 =0.977552
11 x=-5.69227 y=-3.93598 I\Ll1v=0.0347667 v=-0.0871557
7=192.877 =0.995588
12 x=-20.6779 y=19.1817 I\L/JV=O.137059 v=0.173648
z=191.995 =0.975224

The tool path can be replayed and checked for collisions.

Page 69
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14. Click OK to create the operation.

A default reference tool axis (A) is displayed. You can double click on this axis to modify it. You
can also click the tool axis (A) symbol in the Strategy tab page to modify the orientation of the

reference axis. This axis is not used in the interpolation.

If needed, you can select the Macros tab page %% to specify the operation’s transition paths

(approach and retract motion, for example). See Define Macros of an Operation for an example
of specifying transition paths on a multi-axis machining operation.

If needed, you can select the Feeds and Speeds tab page % to specify the feedrates and

spindle speeds for the operation.

| -

e
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Auxiliary Operations

The tasks for inserting auxiliary operations in the manufacturing program are documented in the NC
Manufacturing Infrastructure User's Guide.

£

7

&8

Hil

Insert Tool Change: Select the Tool Change icon then select the tool type to be referenced in the
tool change.

Insert Machine Rotation: Select the Machine Rotation icon then specify the tool rotation
characteristics.

Insert Machining Axis Change: Select the Machining Axis Change icon then specify the
characteristics of the new machining axis system.

Insert PP Instruction: Select the PP Instruction icon then enter the syntax of the PP instruction.

Insert COPY Operator (P2 functionality): Select the COPY Operator icon then select the
reference operation. You can then specify the number of copies and the characteristics of the
transformation.

Insert TRACUT Operator (P2 functionality): Select the TRACUT Operator icon then select the
reference operation. You can then specify the characteristics of the transformation.

Insert Copy Transformation Instruction (P2 functionality): Select the Copy Transformation icon

then select the reference operation. You can then specify the number of copies and the
characteristics of the transformation.

Opposite Hand Machining: for machining symmetrical parts.
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Part Operations, Manufacturing Programs and

Machining Processes

The tasks for creating and managing Part Operations, Manufacturing Programs and Machining Processes are
documented in the NC Manufacturing Infrastructure User's Guide.

%

R
O=fe

b |
Goed

Q4

Create and Edit a Part Operation: Select the Part Operation icon then specify the entities to be
referenced by the part operation: machine tool, machining axis system, tool change point, part
set up, and so on.

Create and Edit a Manufacturing Program: Select the Manufacturing Program icon to add a
program to the current part operation then insert all necessary program entities: machining
operations, tool changes, PP instructions, and so on.

Auto-sequence Operations in a Program (P2 functionality): Verify the administrator's settings
for sequencing rules and priorities. If you are authorized, you can adjust these settings before
applying the Auto-sequencing to your program.

Generate Transition Paths in a Program (P2 functionality): Automatically creates all necessary
transition paths and machine rotations in the program according to the kinematics of the machine
tool assigned to the Part Operation and user-defined transition planes.

Create a Machining Process (P2 functionality): Select the Machining Process icon to create a
machining process, which can then be stored in a catalog.

Apply a Machining Process (P2 functionality): Select the Open Catalog icon to access the
machining process to be applied to selected geometry.
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NC Manufacturing Entities

The tasks for creating and managing the specific entities of the Machining environment are documented in
the NC Manufacturing Infrastructure User's Guide.

. Edit the Tool of a Machining Operation: Double click the machining operation in the program and select
the Tool tab page to edit the tool characteristics or search for another tool.

. Edit a Tool in the Resource List: Double click a tool in the resource list and edit the tool characteristics in
the Tool Definition dialog box.

. Edit a Tool Assembly in the Resource List: Double click a tool assembly in the resource list and edit the
tool characteristics in the Tool Definition dialog box.

. Replace Tools in Resource List: Click the Replace Tools icon to rename tools already used in your
document.

. Specify Tool Compensation Information: Double click a tool referenced in the program or resource list

and specify the tool compensation information in the Compensation tab page of the Tool Definition
dialog box.

. Create and Use Machining Patterns: Select Insert > Machining Feature > Machining Pattern then select
a pattern of holes to be machined.

. Manufacturing View: Select a feature using the Manufacturing view and create operations based on this
feature.

. Define Macros on a Milling Operation: Select the Macros tab page when creating or editing a milling
operation, then specify the transition paths of the macros to be used in the operation.

. Define Macros on an Axial Machining Operation: Select the Macros tab page when creating or editing an
axial machining operation, then specify the transition paths of the macros to be used in the operation.

. Build and Use a Macros Catalog.

. Manage the Status of Manufacturing Entities: Use the status lights to know whether or not your
operation is correctly defined.

. Design or User Parameters in PP Instruction and APT Output.
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Verification, Simulation and Program Output

The tasks for using capabilities such as tool path verification, material removal simulation, and production
of NC output data are documented in the NC Manufacturing Infrastructure User's Guide.

B % Replay Tool Path: Select the Tool Path Replay icon then specify the display options for an animated
tool path display of the manufacturing program of machining operation.

@ Simulate Material Removal (P2 functionality): Select the desired icon in the Tool Path Replay

% dialog box to run a material removal simulation either in Photo or Video mode.

e

e . Generate APT Source Code in Batch Mode: Select the Generate NC Code in Batch Mode icon

then select the manufacturing program to be processed and define the APT source processing
options.

. Generate NC Code in Batch Mode: Select the Generate NC Code in Batch Mode icon then select
the manufacturing program to be processed and define the NC code processing options.

. Generate Clfile Code in Batch Mode: Select the Generate NC Code in Batch Mode icon then
select the manufacturing program to be processed and define the Clfile processing options.

. Generate a CGR File in Batch Mode (P2 functionality): Select the Generate NC Code in Batch

Mode icon then select the manufacturing program to be processed and define the CGR file
processing options.

. MfgBatch Utility that allows you to generate NC data files from a manufacturing program by
means of an executable program under Windows or a shell under UNIX.

Batch Queue Management: Manage tool path computation outside the interactive session, with the
possibility of scheduling the execution of several batch jobs.

Generate NC Code in Interactive Mode: Select the Generate NC Code Interactively icon to generate
NC data for the current manufacturing program.

Generate Documentation: Select the Generate Documentation icon to produce shop floor
documentation in HTML format.

Import an APT Source into the Program: Select the APT Import contextual command to insert an
existing APT source into the current manufacturing program.
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Tool Path Editor

This is where you can find the functions you need to edit tool paths for all operations.
Before using any of the functions below, you must have computed a tool path.

All of the functions are accessed via the tool path contextual menu once the corresponding operation has
been locked via its contextual menu.

Edit a Point
Edit an Area
Split Tool Path on Collision Points
Apply Transformation to a Tool Path
Connect Tool Paths
Reverse a Tool Path
Manage Approach and Retracts in a Tool Path
Pack a Tool Path
Check Tool Path for Tool Holder Collisions
Create Geometry from a Tool Path
Tool Path Parameters
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Editing a Point

1= This task explains how to either move or remove a point on a tool path.

L)
W

You must have computed a tool path and have selected it in the PPR making it the current entity.

J  You must select points before any modification of the tool path.

ﬂ 1. Open Block.CATProcess.

Expand the manufacturing process completely. Select the Sweeping.l operation and
check Lock in its contextual menu then select the tool path for the sweeping operation.

Select Point modification in the tool path contextual menu.

Point Modification

area Modification

Split on collision points

Tirams! atian
Rotation

[Micrar

Eeverse
Zommeckion

Change approach and rekract

Zheck Tool Length

i_reate |
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2. The tool path and a dialog box are displayed.

Point Modification

Y

— Selection

&\

%

— &ckion

&b

2] 5.

[]7a represent circles

i

¥

£
.

A0rarm

L

Q0rnr

M M m |2

The dialog box offers several selection methods
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. As you pass the mouse cursor over the tool path you will notice that a small white square moves

along the tool path. Click where you want to select a point.



Advanced Machining Version 5 Release 14 Page 78

Selection i

\ldlols

The Selection bar # proposes other options.

3. Once the points are selected, you can move them:

. Pull the Distance arrow to the place you want the point to be in the viewer. The
distance between the original position and the current position of the points is displayed

as you move the arrow.

. or enter the coordinates where they should be in the spin boxes. Just as above, an

arrow is displayed as well as the distance from the original position of the points.

. or double-click the word Distance and enter the distance in the box.

. Use the contextual menu on Distance to select the translation direction

Along ¥ axis
Along Y axis
Along 2 axis
Along tool axis
Along last polyline

Along next palyline
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i 12
— Push the Move button = to validate the modification.

4. To remove points, click the cut button M .

¥ Inserting a point
This command enables you to insert a point in the tool path.

1. Once the tool path and the dialog box are displayed, pick a point to select it.

2. One point on each side of the selected point are proposed and visualized by a yellow cross.
They are at the middle of the segment defined by the selected point and the next point on

each side.

3. Pick the proposed point you want to create and push the Insert button that is now available:

|i£tiunM T
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=~ Note that the actions of the point 3 above apply the insertion of point too.

I
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Editing an Area

== This task explains how to edit an area on a tool path.

L)
W

You can select areas of the tool path by using:

. one point on the tool path and deciding whether you want to use the portion before or after it,

. two points and deciding whether you want to use the part of the tool path that is between the two
points or outside of the two points,

. a contour and deciding whether you want to use the part of the tool path that is inside or outside
of the contour,

. a polyline and deciding whether you want to use the part of the tool path that is inside or outside
of the contour.

You must have computed a tool path and have selected it in the PPR making it the current entity.

E— 1. Open Block.CATProcess.

Expand the manufacturing process completely. Select the Sweeping.l operation and check
Lock in its contextual menu then select the tool path for the sweeping operation.

Select Area modification in the tool path contextual menu.

2. The tool path and the tool path editor are displayed.

The tool path editor has options that let you select an area using:

&
i

one point,
two points,
§= a contour,
. @ a polyline,
V4
collisions points,

. or by swapping the selection for the area that is not selected ‘EJI ,

so that you can then choose whether you what to move hg or cut gﬂ the area.
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e
You can also predefine the selection value eﬁﬁ.

3. First select the area that you want to modify:

. by selecting one point on the tool path. This selects the portion of the tool path after
the point.

. by selecting two points on the tool path. This selects the portion of the tool path that
falls between the two points.

selected points

. by selecting an existing closed contour on the part. This selects the area of the tool
path that is within the contour.
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contour

. by clicking on the part to define a polyline.

Double click to end selection.
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&

. So if you selected the area with:

4. You can swap the selected area by clicking

one point the part of the tool path that is before the point is now selected,

two points the part of the tool path that is outside the two points is now selected,

a contour the part of the tool path that is outside the contour is now selected.

Clicking the swap icon a second time will give you the original selection.

Use to change the default value of the selected areas. Click it and this dialog box is

displayed:

Selection Mode
@ Beforedln selected geometny

(1 After/Out zelected geometry

Depending on the button you pick, you can choose whether the part of the tool path
selected is before or after the single point or inside or outside the two points or contour.
Whichever of the buttons you choose its effect will be applied to the next tool path selection

action.

% =y

5. Now you can either cut the area of the tool path with or move it with

To move a tool path area

grab the point at the end of the arrow beside the word Distance and pull.

listance =0.0000

ﬁﬁﬁﬁﬁ

Distance reflects the distance that you move the area.

You can also double click the word distance and enter a value in the dialog box.
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x
Diskance : I'm E

@ 0K l lﬂCancell

If you wish to translate the area along an axis other than the (default) tool axis, use the
contextual menu over the point at the end of the arrow beside the word Distance and

choose an axis.

flong ¥ axis
Along Y axis
Along 2 axis

Along kool axis

. Once you are satisfied, push the Translate icon.

If you cut an area and you do not reconnect the points, you will see the word "open" after the tool

Tool path {(open).0

path name in the specifications tree.
Before cutting an area of the tool path, you can choose to copy this area in the specification tree:
{_
&

. Push the Area selection option icon

. Check the Copy transformation option. Do not forget to exit this dialog box by OK.

i_ut destination
L Copy transformation

. Push the Cut icon Eﬁ and select an operation in the specification tree. The Copy-
Transformation is created after the selected operation.

: - Tool C hange.2 T1 End Mill O 10
il .IE-E-|:-|ru:| 1 {Computed)

l.
|_ Tool path {open)

& Copy-Transformation. 1
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If you wish, you can change the tool of the Copy-Transformation you have created:

Copy-Transformation.1 ilil

Mame: iZopy-Transformation, 1
Commenk: | Mo Description

aE | A%
19 | Mk |

iu‘glg TS| 0[0(R|T|L]|F]
418 o

Mame | T1 End Mill D 3 Iﬁ

_amment ; I

The specification tree will look like this:

=24 Tool Change.2 TLEnd Ml D 10

L

= "**Fé Sweeping. 1 (Computed)

| ITl:u::] -:'E.Ith I::IZ::II':'EH::'
= :‘: T l[:}‘|.ar‘||;;]i£!,4 T1ENdMIl T8
A e [y -Transformation. 1

6. Click OK to close the tool path editor.
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When the tool length is an important constraint, it may be useful to split the tool path of an operation in:
. a tool path reachable by the specified tool,

. a tool path reachable by a longer tool.

This task will show you how to do that quickly.
Open the CollisionSplit.CATProcess from the samples directory.

1. Expand the specification tree, make sure Sweeping.1 is locked.

Select the Tool path under Sweeping.1 and select Split on collision points in the contextual menu.

k| Hide/Show
Properties
% Cut ZEEl-
WEZcopy  clic
._.- @ Paste CEr

Paste Special.. .

Delete Del

Move, ..

Tool path object Poink Modification

Area Modification

Translation
Rokation

Mirrar

Rewverse
Conneckion

Change approach and retract

“heck Tool Length

The dialog box and the tool path are displayed.

Version 5 Rgftttion Collision Points
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4plit on collision poinkts

New bool: j

Move Ehe cursor over a sensitive area.

Advanced

—Parameters

A Use park

Collision tolerance: I m E
Offset on tool holder radius (dR; I 1mm E
Offset on tool length (dL): I L

@ ot | @ apply | @ cancel|

Extra geometry allows you to add additional geometry to the part in the operation where the tool path was computed. Additional geometry may be a face or a clamp that you would rather avoid using in

the computation and that is not defined in the operation.

There are other parameters that you may choose to modify:

. When you select Use part, the part you defined in the operation is used to compute the collision points.

Collision tolerance defines the distance within which the tool holder is considered to be in collision.
Offset on tool holder radius and Offset on tool length define the tolerance distances specific to the tool holder radius and tool length.



Advanced MaE.h'BIQ% you have set the parameters, click Apply. Tr}éegél

(]

3. Now select a longer tool (T5 End Mill D 10L50) in the New tool list:

Split on collision points

2=

Mew tool: 15 End pil D 10150 = |

Mave the cul T3 End Mil o 10
T3 End Mill T 4
TS End Mill 0 10L50

dR

4. Click OK.
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2 x|

Mew boal:

=

Mowve the cursor over a sensitive area.

—Parameters

a Use park

Collision tolerance: I 0.5mm

Offset on tool holder radius (dR): I 1

Cffset on ool length {dL): I 1mm

=

(=] Apply l W Cancel l
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LIFirg

iange. 1 T1End Ml 10

The dialog box is closed.

A Copy-Transformation containing the points in collision is created in the specification tree with a tool path that is computed with the new tool.

5. Now close both tool path using the Connection or the Change approach and retract command.
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This task explains how to apply transformations to a tool path. You can:
. translate a tool path,

i
)

. rotate a tool path,
. mirror a tool path.

You must have computed a tool path and have selected it in the PPR making it the current entity.

(&l

1. Open Block.CATProcess.

Expand the manufacturing process completely. Select the Sweeping.1 operation and check Lock in its contextual menu then select the tool path for the sweeping operation.

2. Choose whether you want to translate, rotate or mirror-reflect the tool path.

Translation
Choose Translation in the tool path contextual menu.
The tool path is displayed on the part.

You can also translate the tool path by selecting it in the viewer, clicking either on the approach or the retract and dragging. The contextual menu over the word "distance" lets you choose whether you want to translate the tool path along:

. the X axis,
. the Y axis,
. the Z axis,

. or the tool axis.

and then pulling the tool path. You can also double click Distance and enter a value in the distance dialog box that is displayed.
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Rotation

Choose Rotation in the tool path contextual menu.
The tool path is displayed on the part.

You can define the rotation you want with respect to:

. a point; this defines the origin for the rotation,
. an edge this defines the rotation axis,
. a plane; the normal to the plane defines the rotation axis,

. or a face; the normal to the face defines the rotation axis.
As you move the mouse over the tool path, the elements that can be used for the rotation are highlighted in red. By default the rotation is effected around the tool axis.

Change the angle by double-clicking on the word Angle in the viewer (you can also drag the direction arrow in the viewer). A dialog box is displayed.

Angle
ol 2]
& Cancel I

Enter the number of degrees you want to rotate the tool path by.

For instance, a rotation of 90 will give you this result:

Click OK to validate and exit the action.
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Choose Mirror in the tool path contextual menu.

Choose a plane or a face to be the mirror plane.

Double click to validate and exit the action.
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Connecting Tool Paths

This task explains how to connect a tool path.

7l
Wi

You must have computed a tool path, removed an area and have selected it in the PPR making it the current entity.

pHH]

i 1. Open BlockB.CATPRocess.

Expand the manufacturing process completely. Select the Sweeping.1l operation and check Lock in its
contextual menu then select the tool path for the sweeping operation.

The tool path and a dialog box are displayed.

Connect Tool Path

— Seleckion Connection Mode

)

—Paramekers

Distance I 10,00 E

@ 0K l ﬂ.ﬁ.pplyl 'ﬂCanceIl

Selection

aladvd APl

2. Select the points to connect using the Selection bar|7

Conneckion Mode

7

|7..I--JIJ :i:::'-l
3. Select a connection mode using the Connection mode bar I
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4. Click OK.

.~ If you want to check the tool path, choose the operation that you used to create it and press Replay. You will see that
I !the gap in the tool path is now closed.
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Reversing a Tool Path

== This task explains how to reverse a tool path.

£l
V)
You must have computed a tool path and have selected it in the PPR making it the current entity.

i 1. Open Block.CATProcess.

Expand the manufacturing process completely. Select the Sweeping.1l operation and check
Lock in its contextual menu then select the tool path for the sweeping operation

Choose Reverse in the tool path contextual menu.

The tool path is reversed but not displayed.
ot |

@ T ool path element reversed |

= If you want to check the tool path, choose the operation that you used to create it and press replay.
I ' You will see that the tool approach and retract points have been exchanged.

oL
e
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Tool Path Approaches and Retracts

iy
W

This task explains how to add or remove approaches and retracts in a tool path.

You must have computed a tool path and have selected it in the PPR making it the current entity.

. Open Block.CATProcess.

2. Expand the manufacturing process completely. Select the Sweeping.1l operation and check

Lock in its contextual menu then select the tool path for the sweeping operation.

3. Choose Change approach and retract in the contextual menu. A dialog box is displayed:

Modification of approaches and retrac

2lx]

—Delete
—Filter

il

Approach

Ll

Retract

Rermove From whale tool path I

Femowve from area inside pulygun I

il

Linking passes

4 Between paths

— Add [ Modify

—Selection

2le\nlzls|

fpproach | Retract I

e |

Mode: I.ﬁ.lung kool axis

Axial makion
|;i5tance: I 10mm

= 2



file:///E|/www/jmndocr14/Doc/online/cfysm_C2/samples/Block.CATProcess

Advancetli Machining Version 5 Releage 14

Undo I
@ 0K

.
You can delete:

. approaches,

. retracts,
. linking passes,

. passes between paths.

from the whole tool path or from a polygon that you draw on the tool path.

1. In the Delete frame, in the Filter section, check the appropriate boxes.

2. Then push

. Remove from whole tool path button if you want to remove all occurrences or

. Remove from area inside polygon if you want to remove only the occurrences in a
specific area. You have to define the area by drawing a polygon in the viewer. Double

click to confirm and end it.

You can add:

. approaches,

. retracts

1. Choose the Approach or the Retract tab.

2. Select the type of motion you want to use and modify the settings if necessary.
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3. Press Apply. A message is displayed:

Whole toolpath selected |

@ apply to the whole kool path?

Yes I Mo |

If you answer Yes, you will add an approach or a retract motion to the whole path.

Selection i

&\plzlols

to define an area to apply

If you answer No, use the Selection bar (ﬁ
the approach or retract motion.

4. If you are satisfied with the results press OK. If not, continue to make changes to the

approach and retract tabs until you are.

You can also modify:

. existing approaches

. or existing retracts.

The operating mode is the same as above.
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Packing and Unpacking a Tool Path

iy
W

This task explains how to reduce the size of your CATProcess by packing the tool paths in it.
Open the Basicl.CATPart in the Samples directory. Select Surface Machining from the Start menu.
Make the Manufacturing Program current in the specification tree.

Choose the Sweeping icon. Select the whole body as the part to machine.

Press Replay. This computes a tool path.

ﬂ 1. Start by defining a directory for your new CATProcess. It is advisable to create a directory for

each new CATProcess.

Go to the Tools = Options = NC Manufacturing option. Select the Output tab. Enter a
directory for Tool path (first line).

Toal Path files, MC Code oukput and MC Docurentation Location
‘E Tool path: 7] Stare at the same location as the CATProcess
CHDOCUMER 1 LOCAL S~ 1 Temp!,
MCDoc: | DOCUME 1 wmul LOCALS~ 1 Temp)

MiZ Code: [ o DOCUME 1wl LOCALS~11 Temp!,
Extension: | cATHNCCade

|

2. Select the computed sweeping operation in the specifications tree.

= ? bdanufacturing Frogram.

ZZ Tool Change.l T1 End Mill D 10

%
(2



file:///E|/www/jmndocr14/Doc/online/cfysm_C2/samples/Basic1.CATPart

Advanced Machining Version 5 Release 14 Page 101

In the contextual menu, choose Pack Tool Path.

A message is displayed giving you the name of the file created and the name of the
directory it is created in (i.e. the one you defined in the options).

Center araph

Reframe On

N cu Tl
Copy Ctrl+C
[% Pazte Chrl+vf

FPazte Special...

Delete Del
Properties Alt+E rnter
|

=

Selection Sets. .

Al

Diefing Selection Set

= | Hide/Show
Sweeping.1 object Drefinition,..
Deactivate
Hide Children

Azzigh a Feature. ..

Replace Taool...

b ﬁ T ool Path Replay

3. You must pack each tool path for each individual operation in order to obtain a CATProcess

that requires as little memory as possible when it is saved.

4. When you start the tool path editor on a packed tool path, a message informs you that the

tool path has been unpacked. You will have to pack the tool path again once you are finished.

When you have a CATProcess that contains a packed tool path and you copy the CATProcess
= . anywhere else, the file containing the tool path does not follow and the tool path cannot be replayed
I on the new computer. Solve this by sending the CATProcess to the new computer via the using the
File = Send to option rather than copying it.

e
e
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Checking for Tool Holder Collisions

~1-, This task explains how to check a tool path to identify all the points where the tool holder collides
7 with the part.

«~ If you consider the tool alone, only the cutting length of the tool is taken into account.

I

If you consider the tool with its tool holder, the tool gage is taken into account.
Open the Basicl.CATPart in the Samples directory. Select Surface Machining from the Start menu.

Make the Manufacturing Program current in the specification tree.
Choose the Sweeping icon. Select the whole body as the part to machine.

Press Replay. This computes a tool path. Select the Sweeping operation and check Lock in its
contextual menu then select the tool path.

i 1. Choose Check Tool Length in the tool path contextual menu.

A dialog box is displayed.

Extra geometry allows you to add additional geometry to the part in the operation where
the tool path was computed. Additional geometry may be a face or a clamp that you would
rather avoid using in the computation and that is not defined in the operation.
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— Parameters

'd Uze part

Collizion tolerance: |I]_5mm E
Qffzet on tool halder radiuz [dR): T mm E
Offset an toal length [dL): T E

There are other parameters that you may choose to modify:
. When you select Use part, the part you defined in the operation is used to compute the
collision points.

. Collision tolerance defines the distance within which the tool holder is considered to
be in collision.

. Offset on tool holder radius and Offset on tool length define the tolerance
distances specific to the tool holder radius and tool length.

2. Click Apply.

The tool path is displayed on the part. The points where the tool holder is in collision with
the part are shown in red.

A small dialog box is displayed that gives the number of collision points on this tool path,
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the minimum tool length that is required in order to avoid having collision points and the
coordinates of the current point (move the mouse over the tool path to see the coordinates

change for each point) plus reference data on the tool length and the offset on the tool
length.

Tool length results

— Callizion

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

— |hput data

Tool length = BO.00
Offzet on tool length = 1.00
— Results
Murber of collizion pontz = 160
Minirnurn tool length = 5513
— Current paint

Coordinatez » = 10.00% = 20005 = HD.DEJ

w Cancel
.

You can also display the tool on the tool path.

Click Cancel.

Close the dialog box

This is only a visual check to let you see where the collision points are and find the tool length that is
I ' required to avoid them.

3. You now have the choice of either changing the tool length or editing the tool path in order to

get rid of the collision points.
If you want to change the tool length you must create a new tool or select another tool.

4. Select the tool path again in the specifications tree. Choose Area modification in the

contextual menu.

The tool path is displayed.

V4
5. Click the Select collision points icon .

The same dialog box as above is displayed. Change the parameter values if you wish.
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6. Press Apply to display the collision points in red on the toolpath.

You can then cut (Eg ) the collision points from the tool path.
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¥ Creating Geometries

1=+ This functionality enables you to preview and/or create geometry from the tool path, i.e. points, vectors
“.7 representing axis or tool geometry for measurement operations.

This functionality
is available for all machining operations with the exception of Lathe machining operations.

f . is available even if the tool path is unlocked.

You must have computed a tool path and have selected it in the PPR making it the current entity.

ﬂ 1. Open Block.CATProcess.

Expand the manufacturing process completely. Select the Sweeping.1 operation and select
the tool path for the sweeping operation.

Select Create Geometries in the tool path contextual menu.

Boint Modification

grea Modification

Split on collision points

Translation
Robation

[irrar

Reverse
Zonmeckion

Change approach and rekrack

Check Tool Length

Geomekries

The tool path and the dialog box are displayed:


file:///E|/www/jmndocr14/Doc/online/cfysm_C2/samples/Block.CATProcess
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Geometry Creation .' ﬂil
Destination : |N.;. selection

—Selection

I e D e e

— Display

d Previsualizakion

— Twpe
o Painks
[ Areas
[ ] Axes
[ Tools

W fipply |

By default, the previsualization of points is requested.
2. Place the cursor on the Destination field and select a destination body.
3. Select an area of the tool path:

o push the button shown below,

o pick the first and the last points of the selection.

Selection ,
=|2]2]5]

Page 107
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4. Select Axes in the Creation box. They are displayed on the tool path.

5. Click Apply, the axes are created under the Geometrical set Sweeping.1 . Click Close to exit

the action

o If you want to only visualize the geometry, do not push the Apply button since it would create the
L4 elements of the type selected.
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Tool Path Editor Parameters

This information will help you edit and modify tool path.
Point modification parameters

Selection

Offers icons corresponding to different selection options.

# Multi-selection: push this icon and pick several points one by one.

@ Selection by sweep: push this icon, place the cursor over one point and drag the mouse. The

points under the mouse path are selected.

*/f Selection between two points: push this icon, pick a first point, then a second point. All the

points between those two points are selected.

gi Selection by polyline: push this icon, draw a polyline around the points you want to select. The

points inside this polyline are selected.

'EJ Reverses the current selection.

%‘ Resets all selections.

Action

Offers icons to cut or modify the points.

% cuts points.

@ validates the modification.

To represent circles

X,Y,Z

Enter the new coordinates of the selected point.

Distance
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. Pull the arrow to draw the selected point to its new position.

. Use the contextual menu of Distance to select the translation direction of the selected point:

. Along X axis,
. Along Y axis,
. Along Z axis,
. Along tool axis,

. Along last polyline, i.e. along a line created between the previous point and the point
selected,

. Along next polyline, i.e. along a line created between the next point and the point
selected.

. Or double-click the word Distance and enter the distance in the box.

Area modification parameters

Selection Mode

. Before/In selected geometry: The area of tool path selected is before the point selected, or
between the two points selected.

. After/Out selected geometry: The area of tool path selected is after the point selected, or outside
the two points selected.

Copy transformation
Check this option to copy a cut area of the tool path in the specification tree.
Distance

. Pull the arrow to draw the selected area of the tool path to its new position.

. Use the contextual menu of Distance to select the translation direction of the selected area of the
tool path:

. Along X axis,
. Along Y axis,
. Along Z axis,

. Along tool axis.

. Or double-click the word Distance and enter the distance in the box.
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Translation parameters

Distance

. Pull the arrow to draw the selected area of the tool path to its new position.

. Use the contextual menu of Distance to select the translation direction of the selected area of the
tool path:

. Along X axis,
. Along Y axis,
. Along Z axis,

. Along tool axis.

. Or double-click the word Distance and enter the distance in the box

Rotation parameters

Angle

. Pull the arrow to draw the selected area of the tool path to its new position.

. Use the contextual menu of Angle to select the rotation axis of the selected area of the tool path:

. Rotation around X axis,
. Rotation around Y axis,
. Rotation around Z axis,

. Rotation around tool axis.

. Or double-click the word Angle and enter the angle in the box
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Connect parameters

Selection

Offers icons corresponding to different selection options.

'ﬁ Multi-selection: push this icon and pick several points one by one.

/@ Selection by sweep: push this icon, place the cursor over one point and drag the mouse. The

points under the mouse path are selected.

*J/f(? Selection between two points: push this icon, pick a first point, then a second point. All the

points between those two points are selected.

g: Selection by polyline: push this icon, draw a polyline around the points you want to select. The

points inside this polyline are selected.

o~

Reverses the current selection.

§ Resets all selections.

Connection mode
Connects points directly
Connects points through a plane

Connects points through the safety plane of the operation.
Distance
Defines the distance the tool will rise to.
X, Y, Zand Nx, Ny, Nz

Define the safety plane through a point and a normal. The connection will go through the point in the
plane.
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Change approach and retract parameters

Delete
Filter
Check the type of the path you want to delete:

. Approach
. Retract
. Linking passes

. Between paths

You can select several types.

Remove from whole tool path

The action takes the whole tool path into account.
Remove from area inside polygon

The action takes only the selected portion of the tool path into account. You select this portion by
drawing a polygon on the tool path.

Add/Modify
Selection

Offers icons corresponding to different selection options.

'ﬁ Multi-selection: push this icon and pick several points one by one.

/@ Selection by sweep: push this icon, place the cursor over one point and drag the mouse. The

points under the mouse path are selected.

*J/f(? Selection between two points: push this icon, pick a first point, then a second point. All the

points between those two points are selected.

g: Selection by polyline: push this icon, draw a polyline around the points you want to select. The

points inside this polyline are selected.
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‘E’t Reverses the current selection.

% Resets all selections.
Apply

Lets you define the domain of application: either the whole tool path or a portion selected with

Selection.

Approach/Retract
Along tool axis

The tool moves along the tool axis for a given Length.

None

No approach/retract.

Back

The tool doubles back like an arrow above the cutting tool path. You can either define this type with
Cartesian coordinates (Distance and Height) or Polar coordinates (Angle and Radius).
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Circular

The tool moves towards/away from the part in an arc. You can choose to compute the plane in which
the tool moves either Automatically or Manually. The parameters that you can set are:

. the Length,
. the Angle
. the Radius

. the Normal vector to plane.

Box

The tool moves across the diagonal of an imaginary box, either in a straight line or in a curve
(Linking mode). The Length is the distance that the tool will move in once it has crossed the box.
The box is defined by three distance values:

. the distance along the tangent,
. the distance along the tool axis (can be a negative value) ,
. the distance along the normal axis,

. The direction of the box diagonal is defined by whether you want to use the normal to the left or
the right of the end of the tool path. Left or right of the Side of normal axis is determined by
looking along the tool path in the direction of the approach/retract.
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Check tool length parameters

Split on collision points parameters

Extra geometry (specific to Check tool length)

Allows you to add additional geometry to the part in the operation where the tool path was computed.
Additional geometry may be a face or a clamp that you would rather avoid using in the computation
and that is not defined in the operation.

Use part

Check this option to use the part you defined in the operation to compute the collision points.
Collision tolerance

Discretization distance to check for collision between the tool and the part.

Offset on tool holder radius (dR)

Safety distance for the tool holder radius to avoid collision between the holder and the part.
Offset on tool length (dL)

Safety distance for the tool holder length to avoid collision between the holder and the part.

P’ Create Geometries parameters
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Geomektry Ereatiunfé: ﬂil

— Selection
=522 2

— Display

d Previsualization

— Twpe

< Paints

[ Areas

[ Axes

[ Tools

. Aoply |

Destination

Defines the partbody of the geometrical set where the geometry will be created.

Selection

=

: Selects the first point of the tool path.

Ny,

: Selects the last point of the tool path.

: Selects all the points between the first point of the tool path and the point picked.

: Selects all the points between the point picked and the last point of the tool path.

fo du da

: Selects all the points between two points picked.

é.: Selects all the points of the tool path.
You can also pick one point on the tool path.
Display

By default, the Previsualization option is activated, i.e. the element of the type selected below is
visualized. You can deselect this option. However, the points of the tool path are always visualized.
If you want to only visualize the geometry, do not push the Apply button since it would create

L3 the elements of the type selected.
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Type

Select the type of elements you want to visualize or to create.
Points: Creates points.

Areas: Available if the type Points is selected, and if several points of the tool path are selected.
Creates a join of lines from the portions of path selected.

Axes: Creates tool axes (as points and lines).

Tools: Creates tools (as revolves).

Apply

Apply becomes available once you have selected a Destination. It creates the elements of the type
you have selected. Select an area and a type of elements to create, push Apply, then repeat these
steps to create elements on several areas.

Close

Exit the action. The elements created by Apply are not erased.
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This section contains the description of the menu commands and icon toolbars that are specific to the Advanced Machining workbench, which

is illustrated below.
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Advanced Machining Menu Bar

Advanced Machining

The various menus and menu commands that are specific to Advanced Machining are described below.
Start File Edit View Insert Tools Windows Help

Tasks corresponding to general menu commands are described in the CATIA Version 5 Infrastructure User's Guide.

Tasks corresponding to common Machining menu commands are described in the NC Manufacturing Infrastructure User's Guide.

Insert Menu

Tool:  “Window Help Command... Description...

= = = Machining Operations See Insert > Machining Operations
[bject Machining Features Inserts Machining Features:
Machining Operations » . Geometrical Zone
Machining Features * «+ Machining Area
Auziliary Operations L . Rework Area

. Prismatic Rework Area

. Prismatic Machining Area
. Offset Group

. Machining Pattern

. Machining Axis System feature, which is referenced in the
Machining Axis Change auxiliary operation.

Auxiliary Operations See Insert > Auxiliary Operations

Insert > Machining Operations

Command... Description...
Agial Machining Operations k | Axial Machining Operations Creates Axial Machining Operations
Prismatic: Machining Operations ¥ |Prismatic Machining Operations Creates Prismatic Machining Operations
Surfacic Machining Operations F | Surface Machining Operations Creates Surface Machining Operations
Fulbi-txiz bMachining Operations F | Multi-Axis Machining Operations Creates Multi-Axis Machining Operations

Insert > Machining Operations > Axial Machining Operations

Command... Description...
Drilling Creates a Drilling Operation
Spot Drilling Creates a Spot Drilling Operation

Drilling Dwell Delay
Drilling Deep Hole
Drilling Break Chips
Tapping

Reverse Threading
Thread w/o Tap Head
Boring

Boring and Chamfering
Boring Spindle Stop

Reaming

Creates a Drilling Dwell Delay Operation
Creates a Drilling Deep Hole Operation
Creates a Drilling Break Chips Operation
Creates a Tapping Operation

Creates a Reverse Threading Operation
Creates a Thread without Tap Head Operation:
Creates a Boring Operation

Creates a Boring and Chamfering Operation
Creates a Boring Spindle Stop Operation

Creates a Reaming Operation
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_R_ Diiling
[ Spot Diiling

ﬁg Disilling Drwell D elay
‘ﬁi Cirilling Deep Hole
2 Diiling Break Chips

¢} .
g_ Tapping
@'«ﬁ Reverze Threading
=
_:_Jl.g Thread *ithout Tap Head
J};r Baring
_E_ Boring and Chamfering
'I%r Boring Spindle Stop
_I[l]]'_ Reaming
_E_ LCounter Boring
5 Counter Sinking
T
ﬁ Chamfering & Sides

‘llﬁf Back Baring

2Ll T-Slatting
! Q Circular Milling
E'&. Thread Miling
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Counter Boring
Counter Sinking
Chamfering 2 Sides
Back Boring
T-Slotting

Circular Milling

Thread Milling

Creates a Counterboring Operation
Creates a Countersinking Operation
Creates a Chamfering Two Sides Operation
Creates a Back Boring Operation

Creates a T-Slotting Operation

Creates a Circular Milling Operation

Creates a Thread Milling Operation

Insert > Machining Operations > Prismatic Machining Operations

F paint to Point
Focketing

@ Profile Contouring

g’ Groove Milling

Command...

Pocketing

Facing

Profile Contouring
Curve Following
Point to Point

Groove Milling

Description...

Creates a Pocketing Operation

Creates a Facing Operation

Creates a Profile Contouring Operation
Creates a Curve Following Operation
Creates a Point to Point Operation

Creates a Groove Milling Operation

Insert > Machining Operations > Surface Machining Operations

% Foughing
%:’\'j Sweep Roughing
11| Cavities Roughing

*rnE;] SEEping
\‘!' Pencil

5 Zlewvel

= S
=3, Contour driven

;)! Spiral Milling

O Isoparametric Machining

Command...
Sweep Roughing
Roughing
Cavities Roughing
Sweeping

Pencil

ZlLevel

Contour Driven
Spiral Milling

Isoparametric Machining

Description...

Creates a Sweep Roughing Operation

Creates a Roughing Operation

Creates a Cavities Roughing Operation
Creates a Sweeping Operation
Creates a Pencil Operation

Creates a ZLevel Operation

Creates a Contour Driven Operation
Creates a Spiral Milling Operation

Creates an Isoparametric Machining Operation

Insert > Machining Operations > Multi-Axis Machining Operations
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% Mulki-Axis Sweeping

g Mulki-fxis Contour Driven
l_/ Mulki-fxis Curye Machining
@ Mulki-fxis Flank Contouring
%{ Mulki-Axis Helix Machining
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Command...

Multi-Axis Sweeping

Multi-Axis Contour Driven
Multi-Axis Curve Following
Multi-Axis Flank Contouring

Multi-Axis Helix Machining

Description...

Creates a Multi-Axis Sweeping Operation

Creates a Multi-Axis Contour Driven Operation
Creates a Multi-Axis Curve Following Operation
Creates a Multi-Axis Flank Contouring Operation

Creates a Multi-Axis Helix machining Operation
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Machining Operations Toolbar

The Advanced Machining workbench includes one specific icon toolbar: the Machining Operations toolbar.
The other toolbars in the workbench are common to all the Machining products and are described in the NC
Manufacturing Infrastructure User's Guide.

The Machining Operations toolbar contains the commands for creating and editing 2.5 to 5-axis Milling and
Drilling operations.

Machlnlng Operations

iﬂiﬂgﬂé%#ggﬁlﬂ@ﬂf

The icons for creating and editing 2.5-axis Milling operations are as follows.

See Create a Pocketing Operation

See Create a Facing Operation

See Create a Curve Following Operation
See Create a Point to Point Operation

@ See Create a Profile Contouring Operation

See Create a Groove Milling Operation

The icons for creating and editing 3-axis Milling operations are as follows.

ﬁ See Create a Sweep Roughing Operation

See Create a Roughing Operation

See Create a Cavities Roughing Operation

See Create a Sweeping Operation

See Create a Pencil Operation

See Create a ZLevel Operation
See Create a Contour Driven Operation
See Create a Spiral Milling Operation

See Create an Isoparametric Machining Operation

The icons for creating and editing 5-axis Milling operations are as follows.

% See Create a Multi-Axis Sweeping Operation
!% See Create a Multi-Axis Contour Driven Operation
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See Create a Multi-Axis Curve Following Operation

See Create a Multi-Axis Isoparametric Operation

See Create a Multi-Axis Flank Contouring Operation

See Create a Multi-Axis Helix Machining Operation

RSO

The icons for creating and editing Drilling operations as follows.

See Create a Drilling Operation

See Create a Spot Drilling Operation

i
P

_gg See Create a Drilling Dwell Delay Operation
”‘E See Create a Drilling Deep Hole Operation
i% See Create a Drilling Break Chips Operation
Mi{g See Create a Tapping Operation

See Create a Reverse Threading Operation

See Create a Thread without Tap Head Operation

o

fad

See Create a Boring Operation

b

See Create a Boring and Chamfering Operation

4

See Create a Boring Spindle Stop Operation

See Create a Reaming Operation

¥
=
&

See Create a Counterboring Operation

H l
é
i

See Create a Countersinking Operation

s

See Create a Chamfering Two Sides Operation

See Create a Back Boring Operation

=il

See Create a T-Slotting Operation

%

JE :
con

See Create a Circular Milling Operation

See Create a Thread Milling Operation

unl

WO 52
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Specification Tree

Here is an example of a Process Product Resources (PPR) specification tree for Advanced Machining.

& PanO peration.

= bdanufacturing Program. ]

<4 Tool Change.1 T1Drill D10

oia Drilling 1
p-wm Dtilling.2 (Computed)
= Urilling.3
m Urilling.4
=-m Drilling.5
tup_Part2_16.00.02 { tup_Fart?_16.00.02.1)
g4 Part? (Part? 1)
:e_-‘a NCGeometry_FParz_1b.00.02 (NCGeometrny Fantd_T16.00.02.1)
iesourceslist

! T1DnID 10

Process List is a plan that gives all the activities and machining operations required to transform a part
from a rough to a finished state.

. Part Operation defines the manufacturing resources and the reference data.

. Manufacturing Program is the list of all of the operations and tool changes performed. The example
above shows that:

Drilling.1 is complete and has not been computed
. Drilling.2 is complete but has been computed (by means of a replay)

. Drilling.3 does not have all of the necessary data (indicated by the exclamation mark
symbol)

. Drilling.4 has been deactivated by the user (indicated by the brackets symbol)

. Drilling.5 has been modified and needs to be recomputed (indicated by the update symbol).
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Product List gives all of the parts to machine as well as CATPart documents containing complementary
geometry.

Resources List gives all of the resources such as machine or tools that can be used in the program.
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Customizing

1=+ This section describes how to customize settings for Machining.

Before you start your first working session, you can customize the settings to suit your working habits. Your
customized settings are stored in permanent setting files: they will not be lost at the end of your session.

Other tasks for customizing your Machining environment are documented in the NC Manufacturing Infrastructure
User's Guide:

Build a Tools Catalog

Access External Tools Catalogs
Add User Attributes on Tool Types
PP Word Syntaxes

NC Documentation

Workbenches and Tool Bars

.~ 1. Select Tools = Options from the menu bar: the Options dialog box appears.

2. Select the Machining category in the tree to the left. The options for Machining settings appear, organized in tab

pages.

|— - General | Resources I Cperation I Cukput | Program Phaoto)video
3. Select the tab corresponding to the parameters to be customized.

|Parameters in this tab... |AIIOW you to customize...

|General |general settings for all Machining products

|Resources |too|ing, feeds&speeds and resource files

|Operation |machining operations

|Output |PP files and NC data output

|Program |manufacturing programs (sequencing, and so on)

|Ph0t0/Video |materia| removal simulation

4. Set these options according to your needs.
5. Click OK to save the settings and quit the Options dialog box.

F |

s


file:///E|/www/jmndocr14/Doc/online/mfgug_C2/mfgugcu0300.htm
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General

This document explains how to customize general settings for Machining products.

— - General | Fesources Ciperakion I Cukput | Progranm | Photo)video |

Select the General tab, which is divided up into areas.

]Parameters in this area... ]Allow you to customize...
’Performance ’settings for optimized performance
’Tree Display ’display of the specification tree
’Color and Highlight ’colors of displayed geometry and parameters
’Tool Path Replay ’tool display during tool path replay
’Complementary Geometry ’handling of geometry necessary for manufacturing
Design Changes use of the Smart NC mode and enhanced detection of design
changes.
Performance 4
Performnances

@' Optimize. .. I

Click the Optimize button in order to automatically set a number of the Machining options for optimized performance. These
options are listed in the Information dialog box that appears:
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Information %]

2)

Cio wou want ko set the Following M options For optimized performance 7

General kab;
Deselect 'Update ackivitby status aukomatically!
Select all Highlight checkboxes in 'Color and Highlight'
Deselect 'Enable the Smart MC mode!

Resources tab:
Deselect ‘Buktomatic query after modification’

Cperation tab;
Deselect 'Duplicate geometry links' when copying

Cukput tab:
Sek 'Store kool path in exkernal File' {For Surface Machining Producks)
Deselect "Stare contack poinks in kool path’
Set 'Tool output point' to "Toal tp'

Phokojvideo tab:
Set 'Simulation at Program level
Sek 'Ignore video collision’
Set 'Faulk box!' to 'none’
Deselect "Compute All Information at Picked Point!
Sek Tool and Facetting to "Standard'
Set Photao resolution to O
Sek Tool axis inkerpolation angle to 10 deg
Select 'Opkimized video'

We also recommend that you:
Deselect ‘Automatic 3ave' in General > General
Sek Undo Stack Size to 1 in General = Performance
Sek ImportOptimize C2Manual to 0,01 in Compatibility = IGES
Deselect 'Part autalimit’ for surface machining operations.
For operations with large kool paths {more than 100 000 poinks),
woll should set 'Tool Path Storage’ ko 'Stare in an external file'
in '"Oukput kab' ko reduce mermary occupation,

Yes [ [u]
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If you click Yes, these options will be set as described in the dialog box. Note that, if needed, you may locally reset any of
these options.
If you click No, the options will remain with their current settings.

The Information box also lists some recommendations for manually setting other options that have an influence on
performance.

Tree Display

Tree Display
E [] Update ackivity staktus aukomatically

Select the checkbox if you want the status of activities in the tree to be updated automatically.

If this checkbox is not selected:

o you can update activity status manually in your workbench using the Update Status icon

Commands toolbar.

@

in the Auxiliary

o the status of the activity after a manual update is masked at the first action on the node (for example, edit, replay,
collapse/expand of a parent node). To retrieve the status of the activity you must select the Update Status icon
again.
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If this checkbox is not selected, performance is improved.

¥ By default, the checkbox is not selected.

Color and Highlight
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B

Color and Highlight

Botkoms and Parts
Drives and Guides
Limits

Checks and Islands
Reqguired parameters
Cptional parameters
Yaluated parameters
Annatations

Geometry nok Found

Geomekry not up ko date

-

K1l

4

ol | |

KN/ EN|/ER KN K

L
I
]
=
=
=TS
=

& Highlight
o Highlight
& Highlight

Select the colors to be used for identifying the various manufacturing entities by means of the combos.
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Note that for Geometry that is not found or not up to date, you can select the colors used to display the valuated
parameters in the corresponding Operation or Feature dialog boxes.

For certain entities, you can select the corresponding checkbox to use highlighting.

Performance is improved when all the Highlight checkboxes are selected.

Tool Path Replay

*5

Tool Path Replay

[ ] Display tool near cursar position on kool path,

[ ] Display tool center point instead of toal kip,

(] Display circles.
Colar of feedrates ;

Machining {defaulk)
fpproach or Lead-in
Retract or LiFt-off
Fapid

Finishinig
Chamfering

Plunge

Air Cukking

EN|KN/EN KN/ KN KN KN K

Display tool near cursor position on tool path

Select this checkbox if you want to display the tool near your cursor position on the trajectory during a tool path replay

Display tool center instead of tool tip

Select this checkbox if you want to display the tool center point instead of the tool tip during a tool path replay
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Display circles

Select this checkbox if you want to display each circular trajectory as a circular arc instead of a set of discretization points.
The extremities of the circular arc are indicated by means of 'O’ symbols.

This allows better control of the Point by Point replay mode, where it is necessary to make several interactions to replay a
circle (because of its representation by a set of points). With the graphic representation as a circle, only one interaction is
necessary to perform the replay.

® By default, these checkboxes are not selected.

Color of feedrates

Select the colors to be used for identifying the various feedrate types by means of the combos. The selected colors will be
displayed in the Different colors replay mode.

Complementary Geometry -

Complementary Geomety
@ [] Create a CATPart ta stare geametry,

Select the checkbox to create a CATPart dedicated to manufacturing-specific geometry in the Product List of the PPR tree.

® By default, the checkbox is not selected.

Design Changes 4

Design Changes
S [ ] Smark M made

[ ] Cptimized detection of design changes

Smart NC mode

Select this checkbox to activate the Smart NC mode. In this mode, an image of the geometry selected in machining
operations is kept to allow analysis of design changes.
Performance is improved when this checkbox is not selected.

Optimized detection of design changes

Select this check box to enable a geometrical comparison mode in order to more precisely determine the design change
status of machining operations.

* By default, these checkboxes are not selected.
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Resources

This document explains how to customize resource settings for Machining products.

— - aeneral | Resources Operation | Ckpuk I Program | Photo/video |

Select the Resources tab, which is divided up into areas.

’Parameters in this area... |AIIow you to customize...
’Catalogs and Files |the path name for resource files
’Tool Selection |the selection of tools

Automatic Compute from Tool Feeds and |the update of feeds and speeds according to tooling data
Speeds

Tool Query Mode in Machining Processes [tool queries in machining processes
Instantiation

Catalogs and Files =

Catalogs and Files For Tools, PP Tables, Macros and Machining Processes
IE:'I,Dc'wnlnadOFC.‘r:R12re|'|,inte|_a'l,startup;e:'l,users'l,jmn'l,NC I

Enter the path of the folder containing tool catalogs, PP tables, macros, and machining processes. You can choose a folder by clicking
the [...] button.

You can concatenate paths using:

. asemi colon (;) character for Windows NT platforms.

. acolon (:) character for UNIX platform.

For example, if the concatenated folders E:\DownloadOfCXR12rel\intel_a\startup and e:\users\Jmn\NC in the figure above contain PP
tables, then those PP tables will be available for selection in the Part Operation's Machine Editor dialog box.

Please note that:

. PP tables must be contained in folders named Manufacturing\PPTables

. tools must be contained in folders named Manufacturing\Tools.

Tool Selection 4

Tool Selection
% o Autamnatic query after modification

o Tool preview after seleckion

Automatic query after modification

Select this checkbox if you want to to activate an automatic query after each modification of a tool parameter. Performance is improved
when this checkbox is not selected.

Tool preview after selection
Select this checkbox if you want to preview the tool after selection.

® By default, these checkboxes are selected.
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Automatic Compute from Tool Feeds and Speeds =

Aukarnatic compute from Tool Feeds and Speeds

'%;' 4 For Feedrate attributes of the operation

o fFor Spindle attributes of the operation

Feedrate attributes of the operation

Select this checkbox if you want the Automatic Update of Feedrates option to be set by default in the Feeds and Speeds tab page of
machining operations.
This option allows feedrates of operations to be automatically updated whenever feedrate information on the tool is modified.

Spindle attributes of the operation

Select this checkbox if you want the Automatic Update of Speeds option to be set by default in the Feeds and Speeds tab page of
machining operations.
This option allows spindle speeds of operations to be automatically updated whenever speed information on the tool is modified.

B By default, these checkboxes are selected.

Tool Query mode in Machining Processes Instantiation =

Tool Query mode in Machining Processes instantiation
G -
g ¥ Automatic Tool Query

(1 Interackive Tool Selection in case of multiple resulks

[] Interactive Tool Selection if no kool is Found

Select the type of Tool Query to be executed when a Machining Process is instantiated:

. automatically computed Tool Query
. interactively defined Tool Selection in case of multiple results

. interactively defined Tool Selection if no tool is found.

Depending on the selected option, the Advanced tab page of the Search Tool dialog box shows the solved Tool Query for each operation
in the Machining Process.

® By default, the Automatic Tool Query option is selected.

In the example below, you can choose one of the tools found in the ToolsSampleMP, or use the Look in combo to select a tool from
the current document or another tool catalog.



Advanced Machining

Search Tool

Version 5 Release 14

Lok in: ITDDISSampleMF'

310 [T |
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7] x]

el

Search with critenia:

Mominal diarmeter<=10rmm
Maminal diameter: =5

Deletej Clear aIIJ

Attribute: Conditiar: Walle:
| =] =]
T ool number | Comment | Mame Mominal diameter
Drll Tool Dl DB 3
11 Orill Taal  Dnll DE5
12 Drill Taal  Drill D8 120 G0 a
13 Drll Teol  DallD85 120 G0 g
14 Drill Taol Dl D10 120 G0 10
15 Drll Tool Dl D105 120 B0 10
A | o]

G tool[z] found

db=10mm

@ 0k J 'ﬂEanceIJ




Advanced Machining Version 5 Release 14 Page 135

Operation

This document explains how to customize machining operation settings for Machining products.

—  Machining izeneral | Resources | Operation I Outpuk | Program | PhokoYideo |

Select the Operation tab, which is divided up into areas.

Parameters in this area... Allow you to customize...

Default Values the use of default values

After Creation or Machining Process (MP) |what happens after creating machining operations or machining

Instantiation processes
When Copying the duplication of geometry links
Display tool path displays of operations
User Interface dialog boxes of 3-axis surface machining operations.
Default Values =

Defaulk Yalues

@ o Use defaulk walues of the current program

Select the checkbox if you want operations to be created with the values used in the current program.
The values and units of attributes at the creation step of an operation are set to the values and units of the last edited and
validated operation whatever its type (that is, exit the operation definition dialog box using OK).

Otherwise the default settings delivered with the application are used.

® By default, this checkbox is selected.

After Creation or Machining Process (MP) Instantiation =

After Creation or Machining Process (MP) Instantiation

D o Sequence machining operation
o Search compatible tool in previous operations

o Use a default tool

o Start Edit mode (not available Far MP)

Select the desired checkboxes to specify conditions to be applied when you create machining operations or machining
processes.

Sequence machining operation

Machining operations are automatically sequenced in the current program after creation.
Otherwise, sequencing can be managed in the feature view.

Search compatible tool in previous operations

When creating an operation, if a compatible tool exists in a previous operation of the current program, it will be set in the
new operation.
Otherwise, the operation will be incomplete.
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Use a default tool

When creating an operation, a search is done in the document to find a compatible tool. If no compatible tool exists, a
default one is created in the document and set in the created operation.
If checkbox is not selected, no tool will be defined on the operation.

Start edit mode (not available for machining processes)

When creating a machining operation, Edit mode is automatically started to allow modifying parameters of the created
operation.
Otherwise, the operation is added to the program but the machining operation editor is not started.

¥ By default, these checkboxes are selected.

When Copying -

When Copying

o Duplicate geometry links

Select the checkbox if you want geometry links to be duplicated in a copied operation.

Otherwise the geometry must be defined for the copied operation. Performance is improved when this checkbox is not
selected.

® By default, this checkbox is selected.

Display =

Display

B % [] Display kool path of operation in current Part-Operation

Select the checkbox if you want to display tool paths of operations in the current Part Operation.

® By default, this checkbox is not selected.

User Interface 4

User Interface

o Simplified mode

Select the checkbox if you want to have the possibility of simplifying the dialog boxes of machining operations (that is, you
can display the minimum number of parameters necessary for a correct tool path). This setting is available for 3-axis surface
machining operations only.

¥ By default, this checkbox is not selected.
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Output

This document explains how to customize data output settings for Machining products.

—  Machining izeneral | Resources | Operation I Outpuk | Program | PhokoYideo |

Select the Output tab, which is divided up into areas.

Parameters in this area...

Post Processor

Tool Path Storage

Tool Path Edition

During Tool Path Computation
Tool Output Point

Tool Output Files ... Location

Allow you to customize...

the type of PP files to be used for generating NC code output and
the path where these files are located

the tool path storage capability

the tool path edition capability

contact point storage

type of tool output point

default paths for NC output files storage.
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Post Processor

Fost Processor

@ @ Mone ) Cenit® () IMS® () ICAME

PP Path: IE:"-.D amiloaddfCxA 1 Oretintel_a‘startup't anufacturing _J

Select the desired Processor option:

. None: no Post Processor is defined. NC code output is not possible in this case

. Cenit: you can choose from among the Post Processor parameter files proposed by Cenit to generate your NC code

. IMS: you can choose from among the Post Processor parameter files proposed by Intelligent Manufacturing Software

(IMS) to generate your NC code

. ICAM: you can choose from among the Post Processor parameter files proposed by ICAM Technologies Corporation

(ICAM) to generate your NC code.

Enter the path of the folder containing Post processors. You can choose a folder by clicking the [...] button. File

concatenation is possible.

¥ By default, the None option is selected.

Tool Path Storage
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Tool Path Storage
l!.i ¥ Store tool path in the current document

(_) Store tool path in an external file
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Select the desired option to store tool path data either in the current document or in an external file (as a tpl file).

For operations with large tool paths (more than 100 000 points), tool path storage in an external file is recommended.

® By default, the Store tool path in the current document option is selected.

Tool Path Edition

Toal Path Edition
47 G EdtTool Pathis available

Select the checkbox if you want to be able to edit tool paths even when the operation is locked.

This capability is available only for activities with a tool path node in the specification tree.

¥ By default, this checkbox is selected.

During Tool Path Computation

Duning Tool Path Computation
1] a o Store contact poinks in tool path

Select the checkbox if you want to store contact points in the tool path.

Performance is improved when this checkbox is not selected.

¥ By default, this checkbox is selected.

Tool Output Point

Tool Qukput Paint

@ ¥ Toal Tip

i) Tool Center
i) Tool Center For Ball End Tools

Select the desired option to select one of the following as output point:

tool tip
tool center point

tool center point for ball end tools (that is, any tool with the Ball-end tool attribute selected or an
diameter is equal to twice the corner radius).

Performance is better when the Tool Tip option is selected.

¥ By default, the Tool Tip option is selected.

Default File Locations

end mill whose nominal
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Toal Path Files, MC Code output and MC Docurmentation Location
'-é Tool path: [] store at the same location as the CATProcess

CHPFETMPY, I
NC Doc: | CHAPFETMPY, I
MC Code: | C:hPFETMPY _I
Exkension: | CATNCCode

Specify default locations for storing Tool Path files, NC Documentation, and NC Code output.

You can store tool paths files (tpl files) in the same folder as the CATProcess by selecting the checkbox. This allows you to
store these files according to your CATProcess context. Otherwise, you can choose another location by clicking the [...]
button.

For NC Documentation, and NC Code output you can choose a folder easily by clicking the [...] button.

You can customize the extension to be used for NC Code output (by default, the suffix used is CATNCCode).

® By default, the Tool path: Store at same location as the CATProcess checkbox is not selected.
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Program

This document explains how to customize manufacturing program settings for Machining products.

—  Machining General | Resources | Operation | Dbk | Prograrn I PhokaYidea I

Select the Program tab to customize program auto-sequencing rules and priorities. These settings are
mainly intended for the administrator.

Make sure that the document in the sequencing rules path (AllISequencingRules.CATProduct in the example
below) is accessible in Read/Write.

Auto Sequencing —

BAuto Sequencing

=

7 [ ] Access to sequencing nules settings
Sequencing rules path

|ufan::turing"u5amples'ﬁ.&utDSequencekﬁ.llﬁequencingHules.Dﬁ.TF'rn:u:luu::t I
4 [Dizplay sequencing rulez and prionties
o Authorize rules filkering

2 Authorize rules prionty modification

Access to sequencing rules settings

Select the Access to sequencing rules settings checkbox to authorize user access to sequencing rules.

You can then specify the path for the rules base
You can choose a rules base easily by clicking the [...] button.

* By default, this checkbox is selected.
Display sequencing rules and priorities

Select the Display sequencing rules and priorities checkbox to authorize the display of sequencing rules
and priorities in the user's view. In this case two more checkboxes can be selected in order to:

allow the user to filter rules

allow the user to modify rule priorities.

® By default, these checkboxes are selected.
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Photo/Video

This document explains how to customize material removal simulation settings for NC Manufacturing products.

— - General | Resources Cpetation I Qikput | Pragram I PhotofYideo |

Select the Photo/Video tab, which is divided up into areas.

|Parameters in this area... ’Allow you to customize...

|Simu|ation at ’material removal simulation at program of Part Operation level

|Video ’Video material removal simulation options

|Photo ’Photo material removal simulation options

|Perf0rmance ’settings that influence performance

|Co|or ’color during material removal simulation

|Positioning Move ’allowed tool axis variation between two operations
Simulation at 4
Simulakion ak

|:= @ Program level () Part operation level

Select the desired option to perform material removal simulation at either Program or Part Operation level.

Depending on the selected level, simulation begins either from the start of the manufacturing program or from the start of
the Part Operation.

Best performance is obtained with Program level.

¥ By default, the Program level option is selected.

Video =
Yideo

% [] stop at boal change
Collisions detection : @ Ignore ) Stop () Continue

o Touch is Collision

[ Mulkiple Yidea result on program

Stop at tool change

Select the Stop at tool change checkbox if you want the Video simulation to stop each time a tool change is encountered
in the program.

® By default, this checkbox is not selected.
Collision detection

Select the desired Collisions detection option to:

. ignore collisions during the Video simulation
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continue the Video simulation even when collisions are detected. In this case, you can consult the list of collisions at any
time during the simulation.

Best performance is obtained when collisions are ignored.

® By default, the Ignore option is selected.

Touch is collision

Select the Touch is collision checkbox if you want touch (or contact) type of collision to be detected.

® By default, this checkbox is selected.

Multiple Video result on program

Select the Multiple Video result on program checkbox if you want to store video results on more than one operation in
the program.

® By default, this checkbox is not selected.

Photo

Phiaka

e

Fault box: ¥ Wireframe ) Transparent ) Mone

[ ] Compute all information at picked paint

Select the desired Fault box type for examining remaining material or gouges:

Transparent: to display a transparent bounding box

Wireframe: to display a wireframe bounding box

. None:

Best performance is obtained when no bounding box is required and the checkbox is not selected.

if no bounding box is required.

* By default, the Wireframe option is selected.

Select the checkbox to compute all information at picked point.

® By default, this checkbox is not selected.

Best performance is obtained when Fault box: None is selected and the checkbox is not selected.

Performance
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Performance
Tool and Faceting

Phoko resolution

o Optimized rendering For Yideo

() Smaller ) Larger @ Standard

1]

Tool axis interpolation angle (S axis only) I 1deq

=

Tool and faceting

There are three methods of tool faceting used in Video simulation: Standard, Smaller and Larger.
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The number of facets for a tool representation is determined by the chord deviation that is set for the tool diameter (0.005%

of the tool diameter).

. Smaller: The picture shows a rough approximation of a tool with six facets. Note that the chord deviation is always

inside the actual circle, and that the points are always on the circle (accurate).

2N

AN

et

This is the most accurate method for the Arc through Three Points command.

. Standard: The picture shows a rough approximation of a tool with six facets. Note that the chord deviation is partly

inside and partly outside the actual circle, and that the points are not always on the circle.

This is the best method for material removal simulation.
However, this is not suitable for the Arc through Three Points command.

. Larger: The picture shows a rough approximation of a tool with six facets. Note that the chord deviation is outside the

actual circle, and that the points are not on the circle.
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T

—
—

This is not suitable for the Arc through Three Points command.
However, it can be useful for gouge detection.

¥ By default, the Standard option is selected.

Photo resolution

Best performance is obtained when the Photo resolution is set to 0. In this case, a detailed simulation of a portion of the part
can be obtained using the Closeup command.

Increasing the resolution improves machining accuracy and gives a very detailed simulation. However, this requires
increased memory and computation time.

® By default, this resolution is set to O.

Tool axis interpolation angle (5-axis only)

Specify the maximum angle that the tool axis is allowed to vary between two consecutive points.
Best performance is obtained for an angle of 10 degrees. Decreasing the angle improves the precision of the simulation.
However, this requires increased memory and computation time.

® By default, this angle is set to 1degree.

Optimized rendering for Video

Set the Optimized rendering for Video checkbox to obtain an optimized rendering that improves Video simulation
performance.

Otherwise, more realistic colors are obtained with a slightly degraded performance. Milling, drilling, and turning operations
are supported.

® By default, this checkbox is selected.

Color
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Calar
Tool and machined area: () Same ) Last tool different @ All different

Taolt =l —— -
Toal holders | :
Parts | :
Fixtures _ :

Set the tool (and associated machined area) color to be the same as or different from the last tool, or have different colors
for all tools. Best performance is obtained with same colored tools.

= By default, the All different option is selected.
Assign colors to the different tools using the associated color combo.

Assign colors to tool holders, parts, and fixtures using the associated color combos.

Positioning Move =

Positioning Move
Mazximumn tool axis variation I 1deg E

Set the Maximum tool axis variation that is to be allowed between the end point of an operation and the start point of
the next operation. If the tool axis varies by an amount greater than the specified value, then the tool is positioned at the
start of the following operation.

& By default, this angle is set to 1degree.
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Reference Information

Reference information that is specific to the Advanced Machining product can be found in this section.

Multi-Axis Flank Contouring
Multi-Axis Helix Machining
Cavities Roughing

Reference information on the following topics is provided in the Multi-Axis Surface Machining User's Guide.

Multi-Axis Sweeping
Multi-Axis Isoparametric Machining
Multi-Axis Contour Driven
Multi-Axis Curve Machining
Collision Checking

Reference information on the following topics is provided in the 3-Axis Surface Machining User's Guide.

Sweep Roughing
Roughing
Sweeping

ZlLevel
Spiral Milling
Contour-driven
Pencil
Isoparametric Machining
Machining/Slope Areas

Reference information on the following topics is provided in the Prismatic Machining User's Guide.

Pocketing
Profile Contouring
Facing
Curve Following
Point to Point
Axial Machining

Essential reference information on the following topics is provided in the NC Manufacturing Infrastructure
User's Guide.

NC Manufacturing Resources
NC Macros
PP Tables and PP Word Syntaxes
Feeds and Speeds
APT Formats
CLfile Formats


file:///E|/www/jmndocr14/Doc/online/mmgug_C2/mmgugrf0300.htm
file:///E|/www/jmndocr14/Doc/online/mmgug_C2/mmgugrf0200.htm
file:///E|/www/jmndocr14/Doc/online/mmgug_C2/mmgugrf0500.htm
file:///E|/www/jmndocr14/Doc/online/mmgug_C2/mmgugrf0400.htm
file:///E|/www/jmndocr14/Doc/online/mmgug_C2/mmgugrf0100.htm
file:///E|/www/jmndocr14/Doc/online/smgug_C2/smgugrf0101.htm
file:///E|/www/jmndocr14/Doc/online/smgug_C2/smgugrf0201.htm
file:///E|/www/jmndocr14/Doc/online/smgug_C2/smgugrf0301.htm
file:///E|/www/jmndocr14/Doc/online/smgug_C2/smgugrf0401.htm
file:///E|/www/jmndocr14/Doc/online/smgug_C2/smgugrf0501.htm
file:///E|/www/jmndocr14/Doc/online/smgug_C2/smgugrf0601.htm
file:///E|/www/jmndocr14/Doc/online/smgug_C2/smgugrf0701.htm
file:///E|/www/jmndocr14/Doc/online/smgug_C2/smgugrf0801.htm
file:///E|/www/jmndocr14/Doc/online/smgug_C2/smgugrf1001.htm
file:///E|/www/jmndocr14/Doc/online/pmgug_C2/pmgugrf0100.htm
file:///E|/www/jmndocr14/Doc/online/pmgug_C2/pmgugrf0200.htm
file:///E|/www/jmndocr14/Doc/online/pmgug_C2/pmgugrf0300.htm
file:///E|/www/jmndocr14/Doc/online/pmgug_C2/pmgugrf0400.htm
file:///E|/www/jmndocr14/Doc/online/pmgug_C2/pmgugrf0500.htm
file:///E|/www/jmndocr14/Doc/online/pmgug_C2/pmgugrf0600.htm
file:///E|/www/jmndocr14/Doc/online/mfgug_C2/mfgugrf0700.htm
file:///E|/www/jmndocr14/Doc/online/mfgug_C2/mfgugrf0400.htm
file:///E|/www/jmndocr14/Doc/online/mfgug_C2/mfgugrf0800.htm
file:///E|/www/jmndocr14/Doc/online/mfgug_C2/mfgugrf0500.htm
file:///E|/www/jmndocr14/Doc/online/mfgug_C2/mfgugrf0600.htm
file:///E|/www/jmndocr14/Doc/online/mfgug_C2/mfgugrf0900.htm

Advanced Machining Version 5 Release 14 Page 147

Multi-Axis Flank Contouring Operations

The information in this section will help you create and edit Multi-Axis Flank Contouring operations in your manufacturing
program.

Select the Multi-Axis Flank Contouring operation ﬁ icon then select the geometry E@} to be machined.

A number of strategy parameters g ] are available for defining:

machining criteria
. axial and radial stepover conditions
. finishing

tool axis guidance

high-speed milling

cutter compensation.

Specify the tool to be used EI& feeds and speeds g% and NC macros g&g as needed.

The following user tasks illustrate some of this operation’s capabilities:

Tanto Fan tool axis mode
Combin Tanto tool axis mode
Local modifications

. Non-contiguous drives.

Multi-Axis Flank Contouring: Strategy Parameters

Multi-Axis Flank Contouring: Machining Parameters

Machining tolerance

Specifies the maximum allowed distance between the theoretical and computed tool path.

Maximum discretization step

Defines the maximum allowed distance between two points on the tool path. It is used to ensure linearity between points
that are far apart. Default value is 100 m.

Maximum discretization angle

Specifies the maximum angular change of tool axis between tool positions. It is used to add more tool positions (points and
axis) if value is exceeded. Default value is 180 degrees.

Note: The Maximum discretization step and Maximum discretization angle influence the number of points on the tool path.
The values should be chosen carefully if you want to avoid having a high concentration of points along the tool trajectory.
These parameters also apply to macro paths that are defined in machining feedrate. They do not apply to macro paths that
do not have machining feedrate (RAPID, Approach, Retract, User, and so on).

Close tool path

For a closed contour, specifies that the first drive is also to be used as the last drive.

Maximum distance between steps

Specifies the maximum distance between points. It is used to detect the end of drive elements.

Manual direction

Specifies the direction on the first drive.

Otherwise, it is determined automatically depending on the reference position.

Multi-Axis Flank Contouring: Stepover Parameters

Tool path style

Indicates the cutting mode of the operation:

Zig Zag: the machining direction is reversed from one path to the next
One Way: the same machining direction is used from one path to the next.
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Sequencing
Specifies the order in which machining is to be done:

. Axial: axial machining is done first then radial

Radial: radial machining is done first then axial.

Distance between paths (radial)

Defines the maximum distance between two consecutive tool paths in a radial strategy.
Number of paths

Defines the number of tool paths in a radial strategy.

Axial strategy mode

Defines how the distance between two consecutive levels is to be computed.

Distance between paths (axial)

Defines the maximum distance between two consecutive tool paths in an axial strategy.
Number of levels

Defines the number of levels to be machined in an axial strategy.

Multi-Axis Flank Contouring: Finishing Parameters

Finishing mode

Indicates whether or not finish passes are to be generated on the sides and bottom of the area to machine. Side finishing
can be done at each level or only at the last level of the operation.

Side finish thickness

Specifies the thickness used for side finishing.

Side finish thickness on bottom

Specifies the thickness used for the last side finish pass at the end of the operation.

Bottom finish thickness

Specifies the thickness used for bottom finishing.

Bottom finish path style

Defines the bottom finish path style: Zig zag or One way.

Spring pass

Indicates whether or not a spring pass is to be generated on the sides in the same condition as the previous Side finish
pass. The spring pass is used to compensate the natural ~spring' of the tool.

Multi-Axis Flank Contouring: Tool Axis Parameters

Tool axis guidance
Specifies how the tool axis is to be guided.
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. Tanto Fan: The tool is tangent to the drive surface at a given contact height, and the tool axis is interpolated between
the start and end positions.

. Combin Tanto: This strategy combines three phases:
o tool fans over a given Leave distance

o tool is tangent to the drive surface at a given Contact height and is contained in a plane normal to forward direction

o tool fans over a given Approach distance.

. Combin Parelm: This strategy combines three phases:
o tool fans over a given Leave distance

o tool is tangent to the drive surface at a given Contact height and follows the surface isoparametrics

o tool fans over a given Approach distance.
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. Mixed Combin: Either Combin Parelm or Combin Tanto is applied depending on the drive surface geometry. Combin
Tanto is applied for cylindrical and planar drives. Combin Parelm is applied for other drive surface geometry.

. Fixed: The orientation of the tool axis is fixed.

. Normal to Part: The tool axis remains normal to the Part Surface while the tool remains in contact with the drive
surface.
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. Tanto: This mode can only be assigned locally to a drive and not globally to the operation. The tool is tangent to the
drive surface at a given contact height, and the tool axis is contained in a plane normal to forward direction.

Contact height
Determines a point on the drive surface where the tool must respect tangency conditions. The Contact height is measured

from the tool tip along the tool axis. The point on the drive is computed such that its projection normal to the drive onto the
tool axis respects the Contact height value.
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Leave fanning distance
Specifies a distance at the start of a motion over which tool fanning takes place.

Approach fanning distance
Specifies a distance at the end of a motion over which tool fanning takes place.

Disable fanning

For operations with Combin Tanto, Combin Parelm and Mixed Combin tool axis guidance, it is possible to disable fanning at
Start element, at Stop element, or at both these limiting elements.

Control fanning using tool parameter

When this option is selected, a Useful cutting length can be defined on the current tool. This parameter is helpful for
controlling tool fanning or the offset distance when approaching drive surfaces with negative draft angles, without needing
to modify the tool chosen in the database.

Otherwise, the default standard cutting length value (Lc) of the tool will be used.

An auxiliary guide curve can be selected in order to modify the tool axis strategy. It is mainly used to avoid collisions at the
top of drive elements or to keep a safety distance on these elements. The following parameters can be used if a guide curve
is selected the guide curve.

Position on guide curve
Tool positioning with respect to the guide curve: Auto/Right/Left/On. Auto lets the program determine the best position
regarding the curve.

Offset on guide curve
Offset to be applied to the guide curve.

Use of guide curve
Tool can be made to respect the guide curve either Always or If needed (that is, only where there is a risk of collision
with the drive element).

For example, for the following geometry:
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A collision occurs if top auxiliary guide curve is not

defined: Collision is avoided if top auxiliary guide curve is defined:

Multi-Axis Flank Contouring: High Speed Milling (HSM) Parameters

In a Multi-Axis Flank Contouring, cornering for HSM applies to all corners for machining or finishing passes. It does not apply
to macros or default linking and return motions.

Cornering
Specifies whether or not cornering is to be done on the trajectory for HSM.
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Corner radius
Specifies the radius used for rounding the corners along the trajectory of a HSM operation. Value must be smaller than the
tool radius.

Cornering on side finish path
Specifies whether or not tool path cornering is to be done on side finish paths.

Corner radius on side finish path
Specifies the corner radius used for rounding the corners along the side finish path of a HSM operation. Value must be
smaller than the tool radius.

Multi-Axis Flank Contouring: Cutter Compensation Parameters
In the Machine Editor, the Compensation tab contains options for:

. globally defining the 3D contact cutter compensation mode: None/Contact/Tip and Contact

imposing the compensation mode to all operations supporting the selected mode whatever the choice defined at
machining operation level.

If the options are set as follows, compensation can be managed at machining operation level.

Murnerical Contral Tool Change | Spindle | Cormpensakion |

30 Contack Cutter Compensation Mode IT":' 2 Contact j

Set 30 Contact compensation ko all operations supporting this mode 7]

In this case a Compensation tab appears in the Strategy page of the machining operation editor, and the following options
are available.

Compensation output
Allows you to manage the generation of Cutter compensation (CUTCOM) instructions in the NC data output:

The following options are proposed:

3D radial (PQR)
. 2D radial tip

. None.
3D Radial (PQR)
You can generate 3D radial compensation data (Vector <P,Q,R>) in the APT output.

The Radial compensation data output can be activated or not on each Multi Axis Flank Contouring cycle of a program.

For all tool positions of the machining passes, for the last motion of each approach macro, and for the first motion of each
retract macro, the <PQR=> vector is added to the APT statement (which contains the Tip position and the Tool Axis.

Before the first position with <PQR> data, two APT statements : CUTCOM/SAME,NORMDS and CUTCOM/NORMDS are
automatically added, after the last position with <PQR> data, a CUTCOM/OFF statement is automatically added.
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These PQR statements are supported and can be translated by Multi-Axis Post Processors provided NC manufacturing
Workbenches.

A sample APT output is given below:

MULTAX/ ON

PARTNO/ 0001 TEST G29

PPRINT/ %0001

MACHIN/ N76TO1, 1.0000, 1.0000
LOADTL/ 1.0000, LENGTH, 100.0000
FROM/ 0.0000, 0.0000, 100.0000, $
0.0000, 0.0000, 1.0000

RAPID

GOTO/ -20.0000, -20.0000, 100.0000, $
0.0000, 0.0000, 1.0000

FEDRAT/ 150.0000,MMPM

RAPID

GOTO/ -20.0000, -20.0000, 5.0000, $
0.0000, 0.0000, 1.0000

RAPID

GOTO/ -20.0000, -20.0000, 5.0000, $
0.1711, 0.1711, 0.9703

CUTCOM/ SAME, NORMDS

CUTCOM/ NORMDS

RAPID

GOTO/ -5.0000, -14.7721, 2.6047, $
0.1711, 0.1711, 0.9703, $

0.9806, -0.1247, -0.1509

RAPID

FEDRAT/ 150.0000,MMPM

GOTO/ -4.9039, -13.8115, 2.4353, $
0.1711, 0.1711, 0.9703, $

0.9440, -0.3105, -0.1117

GOTO/ -4.6194, -12.8878, 2.2725, $
0.1711, 0.1711, 0.9703, $

0.8718, -0.4852, -0.0682

GOTO/ -4.1573, -12.0365, 2.1223, $
0.1711, 0.1711, 0.9703, $

0.7661, -0.6423, -0.0218

.

GOTO/ -12.8878, -4.6194, 2.2725, $
0.1711, 0.1711, 0.9703, $

-0.4852, 0.8718, -0.0682

GOTO/ -13.8115, -4.9039, 2.4353, $
0.1711, 0.1711, 0.9703, $

-0.3105, 0.9440, -0.1117

GOTO/ -14.7721, -5.0000, 2.6047, $
0.1711, 0.1711, 0.9703, $

-0.1247, 0.9806, -0.1509

CUTCOM/ OFF

FEDRAT/ 150.0000,MMPM

GOTO/ -34.7721, -5.0000, 2.6047, $
0.1711, 0.1711, 0.9703

RAPID

GOTO/ -33.0612, -3.2891, 12.3076, $
0.1711, 0.1711, 0.9703

RAPID

GOTO/ -33.0612, -3.2891, 12.3076, $
0.0000, 0.0000, 1.0000

RAPID

GOTO/ -33.0612, -3.2891, 100.0000, $
0.0000, 0.0000, 1.0000

A sample of NC data file is given below:

%0001
N1(TOTAL MACHINING TIME : 0 HOURS AND 4 MINUTES)
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N1( 0001 TEST G29 21-May-2001 14:05:10.00)
/N3E62001=-100000

N5E30008=100000

N7E30009=100000D0

N9G52T1M6M36

N11D1

/N13MO

$(RP0O001)

N15G0X0Y0Z351A0B0

N17X-20Y-20

N19G0Z256

N21X22.947Y22.9477248.541A-10.001B9.852
N23G29X37.947Y28.1752246.145A-10.001B9.852U.171V.171W.97P-980.6Q124.7R150.9

N25G94F150G1X38.043Y29.1362245.976A-10.001B9.852U.171V.171W.97P-944Q310.5R111.7

N27X38.328Y30.0597245.813A-10.001B9.852U.171V.171W.97P-871.8Q485.2R68.2
N29X38.79Y30.9117245.663A-10.001B9.852U.171V.171W.97P-766.1Q642.3R21.8
N31X39.412Y31.6572245.532A-10.001B9.852U.171V.171W.97P-630.6Q775.7R-25.6
N33X40.169Y32.2692245.424A-10.001B9.852U.171V.171W.97P-469.8Q879.8R-72.3
N35X41.034Y32.72472245.343A-10.001B9.852U.171V.171W.97P-289.9Q949.9R-116.4
N37X41.972Y33.0042245.294A-10.001B9.852U.171V.171W.97P-98Q982.9R-156
N39X42.947Y33.0992245.277A-10.001B9.852U.171V.171W.97P0Q984.8R-173.6
N41G93F1.5X121.562Y33.5722248.01A-10.001B4.928U.086V.173W.981P0Q984.8R-173.6

e

N89X30.911Y38.7972245.663A-10.001B9.852U.171V.171W.97P642.3Q-766.1R21.8
N91X30.059Y38.32872245.813A-10.001B9.852U.171V.171W.97P485.2Q-871.8R68.2
N93X29.136Y38.0432245.976A-10.001B9.852U.171V.171W.97P310.5Q-944R111.7
N95X28.175Y37.9472246.145A-10.001B9.852U.171V.171W.97P124.7Q-980.6R150.9
N97G40

N99F150X8.175

N101G0X9.886Y39.65872255.848

N103X-33.061Y-3.28972263.308A0B0

N105Z351

N107M2

2D Radial Tip

Page 156

The tool tip will be visualized during tool path replay. Cutter compensation instructions are automatically generated in the

NC data output. An approach macro must be defined to allow the compensation to be applied.
Example of generated APT source:

$$ Start generation of : Multi-Axis Flank Contouring.1

FEDRAT/ 1000.0000,MMPM

SPINDL/ 70.0000,RPM,CLW

CUTCOM/LEFT

$$ START CUTCOM PLANAR XT, YT, ZT, I, J, K

GOTO / 100.00000, -125.00000, 10.00000, 0.0000, 0.0000, 1.0000
GOTO / 0.00000, -125.00000, 10.00000, 0.0000, 0.0000, 1.0000
CUTCOM/OFF

$$ END CUTCOM PLANAR XT, YT, ZT, 1, J, K

$$ End of generation of : Multi-Axis Flank Contouring.1

None

Cutter compensation instructions are not automatically generated in the NC data output. However, CUTCOM instructions can

be inserted manually. For more information, please refer to How to generate CUTCOM syntaxes.

Multi-Axis Flank Contouring: Geometry

You can specify the following Geometry:

. Part with possible Offset on Part.
. Drives surfaces with possible Offset on Drive.

Start and Stop limiting elements with possible Offset on Start and Offset on Stop.

The tool can be positioned with respect to the start and Stop elements by selecting one of the proposed options: On, In,
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Out, or Tangent to Drive.

. Fixture or check elements with possible Offset on Check.

. Offset along Tool Axis.

Drive Elements

Surfaces or planes can be selected and they are taken into account according to their order of selection. The tool path starts
on the first drive and ends on the last drive, except when Close tool path is set (in this case, the first drive is also used as
the last drive).

The program determines automatically the stopping and restarting conditions between contiguous drives. If drives are not
adjacent, those values must be set manually with the local modifications capability. The program automatically detects fillets
and joggles (features comprising 3 contiguous drives) to manage the choice of suitable elements for stopping.

Use Curves as Part

You can select edges that are boundaries of the drive elements as part elements. To do this, right click the part surface area
in the sensitive icon and select the Use Curves as Part contextual command.

Start and Stop Elements

You can select vertices, edges, planes and faces as limiting elements. If a vertex or edge is selected, a virtual plane is
computed on the vertex or at the middle of the edge perpendicular to the current drive and part.

Start Position and Optional Reference Point

A typical start element is a plane/almost planar surface that is normal to the drive, and normal to the part. This allows the
program to use an automatic reference point.

It is recommended to select an edge or vertex that will automatically simulate a correct plane.

In the case of a manually selected reference point, you have to imagine that the tool makes a virtual move from a Reference
position to the Start position, which is the end position of that move. The Reference position is defined by the reference point
and the tool axis at that point.

The tool move moves from the Reference position to an intermediate position then on to the Start position when Part, Drive
and Check surfaces are specified.

> Start Position

; iermediate Position CS

¥
© Reference Position
The intermediate position is defined as being the normal projection of the Reference point on the Drive surface.

Reference position is not taken into account for tool path computation of the machining operation. It is only a reference
location that helps to specify the Start position related to the Part, Drive and potentially Check surfaces that are specified by
the user.

Expected results are obtained by respecting a reference position close to this end location (but at a distance greater than the
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tool radius value).

Selecting the fillet of the joggle as starting element is not a good choice. Because the elements are always seen as infinite,
the extension of this fillet is parallel to the first drive. If these two elements do not have a common boundary, select a
starting element whose extensions are not parallel to the drive (drive also seen as infinite).

Local Drive Surface Conditions

Local Restarting direction: Auto / Left / Right /7 Forward. This is a relative direction, seen from a cutter point of view.
You should set the value according to the direction of the cutter at the end of the previous motion. In Auto mode, the
program applies either Left, Right or Forward according to local geometry conditions.

Local Stopping condition: Auto /7 To /7 On / Past / Tangent DS. You should set the value according to how you want the
cutter to reach the next drive. In Auto mode, the program applies either To, Past or Tangent DS according to local geometry
conditions.

Local Tool side on drive: Same as first /7 Swap /7 On. You should keep in mind that the reference side is the one set on
the first drive as indicated by the displayed arrow.

Stopping and Restarting conditions must be defined on non contiguous drives.

User defined settings may lead to bad tool paths. So you should ensure the consistency of the chosen collection of drive
surfaces. For example, a gap between the end of a motion and the beginning of the next motion would generate a simple
straight-line path, which is generally not suitable.

In order to machine some gaps, you may have to create extra geometry. A typical example is two drive elements that are
tangent but not contiguous, lying on the same surface.

Geometry and Tool
Keep in mind that a geometric element is always extended to infinity, vertically and horizontally.

The cutting length of the tool should not be too great compared to the height of the drives. This can lead to bad results or
failure in corners.

For negative draft angles the top of the cutting part of the tool is taken into account to define the fanning areas, if necessary
along the vertical extension of the drive.

It is preferable to specify the cutting length of the tool in the Useful cutting length parameter.

Geometry Recommendations
Do not set the Close tool path option if the first drive is not to be machined as the last drive also.

Do not use a manual reference point if its use is not clearly defined. Prefer an automatic reference point, using a
plane/planar surface as start element, normal to the drivel and normal to the part (select an edge or a vertex that will
simulate this plane without geometry creation).

Use a cutter whose cutting length (Lc) is nearly the height of the drive elements (use the Useful cutting length parameter, do
not modify the tool).

Always keep in mind that all geometrical elements are seen as infinite elements, extended in all directions: horizontal and
vertical. Also drive elements are machined in the order of selection, one after another.

Select the OUT condition to end after a joggle, or use a plane/edge/vertex as end element.

Multi-Axis Flank Contouring: Tool

Recommended tools for Multi-Axis Flank Contouring are End Mills and Conical Mills.
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Multi-Axis Flank Contouring: Feeds and Speeds

In the Feeds and Speeds tab page, you can specify feedrates for approach, retract, machining, and finishing as well as a
machining spindle speed.

Feedrates and spindle speed can be defined in linear or angular units.

A Spindle output checkbox is available for managing output of the SPINDL instruction in the generated NC data file. If the
checkbox is selected, the instruction is generated. Otherwise, it is not generated.

Feeds and speeds of the operation can be updated automatically according to tooling data and the Rough or Finish quality of
the operation. This is described in Update of Feeds and Speeds on Machining Operation.

Feedrate Reduction in Corners

You can reduce feedrates in corners encountered along the tool path depending on values given in the Feeds and Speeds tab
page: reduction rate, maximum radius, minimum angle, and distances before and after the corner.

o Distance after comer
d Feedrate reduction in cormers
Feduction rate II-.-D E '/'- @ >
Mirirmurm angle ; |45deg E Distance @

; . before
i |20mm [ comer & | (1) Machining feedrate
Distance before cormer ; |-| T E @ ;Enishing —
Diztance after carner |-| o E
(2 Reduced feedrate

Feed reduction is applied to corners along the tool path whose radius is less than the Maximum radius value and whose arc
angle is greater than the Minimum angle value. Corners can be angled or rounded.

For Multi-Axis Flank Contouring, feedrate reduction applies to inside corners for machining or finishing passes. It does not
apply to macros or default linking and return motions.

If a cornering is defined with a radius of 5mm and the Feedrate reduction in corners is set with a smaller radius value, the
feedrate will not be reduced.

Multi-Axis Flank Contouring: NC Macros

You can define transition paths in your machining operations by means of NC Macros. These transition paths are useful for
providing approach, retract and linking motion in the tool path.

An Approach macro is used to approach the operation start point.
A Retract macro is used to retract from the operation end point.
A Linking macro may be used in several cases, for example:

to link two non consecutive paths

to access finish and spring passes.

A Return on Same Level macro is used in a multi-path operation to link two consecutive paths in a given level.
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A Return between Levels macro is used in a multi-level machining operation to go to the next level.

A Return to Finish Pass macro is used in a machining operation to go to the finish pass.

A Clearance macro can be used in a machining operation to avoid a fixture, for example.
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Multi-Axis Helix Machining

The information in this section will help you create and edit Multi-Axis Helix Machining operations in your manufacturing program.

Click the g icon, then select the geometry to be machined 5@3 A number of collision checking parameters can be set on the Geometry tab
page.

A number of strategy parameters 5

are available for defining:

. machining criteria
radial stepover conditions
tool axis mode

cutter compensation.

Specify the tool to be used %& feeds and speeds % and NC macros 5% as needed.

For more information about how to specify this type of operation please refer to:

Create a Multi-Axis Helix Machining Operation in Lead and Tilt Mode
Create a Multi-Axis Helix Machining Operation in Interpolation Mode

Collision-Free Multi-Axis Helix Machining.

Multi-Axis Helix Machining: Strategy Parameters

Multi-Axis Helix Machining: Machining Parameters

Direction of cut
Specifies how machining is to be done.

. In Climb milling, the front of the advancing tool (in the machining direction) cuts into the material first.

In Conventional, the rear of the advancing tool (in the machining direction) cuts into the material first.

Machining tolerance

Specifies the maximum allowed distance between the theoretical and computed tool path.

Maximum discretization step

Defines the maximum allowed distance between two points on the tool path. It is used to ensure linearity between points that are far apart.
Default value is 100 m.

Maximum discretization angle

Specifies the maximum angular change of tool axis between tool positions. It is used to add more tool positions (points and axis) if value is
exceeded. Default value is 180 degrees.

Note: The Maximum discretization step and Maximum discretization angle influence the number of points on the tool path. The values
should be chosen carefully if you want to avoid having a high concentration of points along the tool trajectory.

These parameters also apply to macro paths that are defined in machining feedrate. They do not apply to macro paths that do not have
machining feedrate (RAPID, Approach, Retract, User, and so on).

Multi-Axis Helix Machining: Radial Parameters
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Stepover
Defines the criteria to be used for distributing the turns of the generated helix: by scallop height, distance between turns, or number of
turns.

Scallop height
Specifies the maximum scallop height between consecutive turns of the generated helix in the radial strategy.

Distance between turns
Defines the maximum distance between consecutive turns of the generated helix in the radial strategy.

Number of turns
Defines the number of turns of the generated helix in the radial strategy.

Skip path
Gives the possibility of not machining the path on the first contour, the path on the last contour, or both these paths.

Multi-Axis Helix Machining: Tool Axis Parameters

Tool axis mode
Specifies how the tool axis is to be guided: Lead and Tilt, 4-axis Tilt or Interpolation.

Lead and Tilt

In this mode the tool axis is normal to the part surface with respect to a given lead angle (a) in the forward tool motion and with respect to
a given tilt angle (B) in the perpendicular direction to this forward motion.

There are several types of lead and tilt modes as follows:

. Fixed lead and tilt: Here both the lead and tilt angles are constant.

. Variable lead and fixed tilt: Here the tool axis is allowed to move from the specified lead angle within a specified range, the tilt angle
remaining constant.

. Fixed lead and variable tilt: Here the tool axis is allowed to move from the specified tilt angle within a specified range, the lead angle
remaining constant.

Lead angle
Specifies a user-defined incline of the tool axis in a plane defined by the direction of motion and the normal to the part surface. The lead
angle is with respect to the part surface normal.

Maximum lead angle
Specifies a maximum lead angle.

Minimum lead angle
Specifies a minimum lead angle.

Tilt angle
Specifies a user-defined incline of the tool axis in a plane normal to the direction of motion. The tilt angle is with respect to the part surface
normal.

Allowed tilt
Specifies the range of allowed tilt variation.

4-axis Tilt

The tool axis is normal to the part surface with respect to a given tilt angle and is constrained to a specified plane. This mode has the same
behavior as Lead and Tilt except that the local normal to the part is replaced by a normal to plane constraint. You can specify a Lead Angle
and a Tilt angle.
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For example, this mode is dedicated to milling parts with tool axis nearly parallel to the part itself (near flank milling). It is primary intended
for NC machines whose configuration is A+C, but it can be used on any other multi-axis machine.

Interpolation

In this mode the tool axis is interpolated between selected axes. Four default interpolation axes are proposed initially. The orientation of
these axes can be adjusted by the user. Additional axes can be inserted anywhere on the area to machine to ensure that the tool can be
positioned at each point on the trajectory and that the trajectory is collision-free.

The orientation of an axis is adjusted by means of the following dialog box:

Interpol Axis 1 d S

IManuaI j

@ Components

1 angles
I: ID
1 ID

K:Il

kel (] [

Reverse Direckion

[ pisplay taal

@ Ok I ﬂCanceII

. Manual. Choose one of the following:
» Coordinates to define the orientation by means of X, Y and Z components.

o Angles to define the orientation by means of a rotation of the X, Y or Z axis. The rotation is specified by means of one or two angles.

. Selection. If you select a line or linear edge, the tool axis will have the same orientation as that element. If you select a planar
element, the tool axis will be normal to that element.

. Points in the View. Just select two points to define the orientation.

The tool axis is visualized by means of an arrow. The direction can be reversed by clicking Reverse Direction in the dialog box.
You can also choose to display the tool by means of the checkbox.
Just click OK to accept the specified tool axis orientation.

Multi-Axis Helix Machining: Cutter Compensation Parameters

In the Machine Editor, the Compensation tab contains options for:
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globally defining the 3D contact cutter compensation mode: None/Contact/Tip and Contact

imposing the compensation mode to all operations supporting the selected mode whatever the choice defined at machining operation level.

If the options are set as follows, compensation can be managed at machining operation level.

Mumetical Cantral Taol Change | Spindle | Compensatian |

30 Contact Cutker Compensation Mode ITip & Conkack j

Set 30 Contack compensation ta all operations supparting this mode ]

In this case a Compensation tab appears in the Strategy page of the machining operation editor, and the following options are available.

Compensation output
Allows you to manage the generation of Cutter compensation (CUTCOM) instructions in the NC data output:

The following options are proposed:

. 3D Contact (G29/CAT3Dxx)

. None.

3D Contact (G29/CAT3Dxx)

The tool contact point will be visualized during tool path replay. Cutter compensation instructions are automatically generated in the NC
data output. An approach macro must be defined to allow the compensation to be applied.
Example of generated APT source:

$$ Start generation of : Multi-Axis Helix Machining.1
FEDRAT/ 1000.0000,MMPM

SPINDL/ 70.0000,RPM,CLW

CUTCOM/NORMPS

$$ START CUTCOM NORMPS XC, YC, ZC, XN, YN, ZN, I, J, K
oA

CUTCOM/OFF

$$ END CUTCOM NORMPS XC, YC, ZC, XN, YN, ZN, I, J, K
$$ End of generation of : Multi-Axis Helix Machining.1

None

Cutter compensation instructions are not automatically generated in the NC data output. However, CUTCOM instructions can be inserted
manually. For more information, please refer to How to generate CUTCOM syntaxes.

Multi-Axis Helix Machining: Geometry

You can specify the following Geometry:

. Part elements (faces) with possible Offset on Part.
Faces must be continuous in tangency in order to ensure good quality tool paths.

. Four limiting curves comprising:
Upper and lower contours, which must be closed contours. The selected curves must lie on faces.

o

o Leading and trailing edges, which must intersect the upper and lower contours. The selected curves must lie on faces.
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A Start or a Stop point, which specifies the entry or the exit point of the helix. When one point is selected, the other point is automatically
deduced.

Optionally, check elements with possible Offset on Check.

Multi-Axis Helix Machining: Collision Checking

This section shows how collision checking is managed in Multi-axis Helix Machining operations. The Collision Checking parameters are accessed in
the Geometry tab page of the operation's dialog box.

Collision checking can be performed on check and part elements with the tool assembly (that is, the complete shape of the cutter plus its holder)
or the cutting part of the tool (red part of following tools):

To save computation time, you should use the tool assembly only if the geometry to be checked can interfere with the upper part of the cutter.

Collisions with Check Elements

The parameters involved for check elements (such as fixtures) are described below.

— Collhizion Checking

@ On cutting part af kol () On tool azzembly

Part | Check |
Accuracy: II]_1 Tiiri E
Allowed gouging: Inmrrj E

Check (or Fixture) accuracy
Defines the maximum error to be accepted with respect to the fixture with its offset. Setting this parameter to a correct value avoids spending
too much computation time to achieve unnecessary precision.
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Fixture Accuracy

Fixture

/

.

Offset on check
Defines the minimum distance between the cutter and the fixture, used to limit the tool path.

Tool paths

N\

Offset oncheck

Fixture '

|| Tool paths
J
!
!
!
£
&
p &

Allowed gouging
Defines the maximum cutter interference with the fixture during "linking passes" (including approach and retract motion).

The illustration below shows return motion with no macro or jump.
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"W Allowed Gouging

The illustration below shows return motion with macro between path and fixture.

7

N

Allowed Gouging,

- p!
Offset on Check

Collisions with Part Elements

To activate collision checking on part elements, you must select the Active checkbox.

— Collision Checking
iZ) On cutting part of kool @ On toal assembly
Part | Check, |
< active
Accuracy: | 0,05
Allowed gouging: Inmm Q

Part accuracy
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Defines the maximum error to be accepted with respect to the part with its offset. This parameter is set to the machining tolerance value. It can

be only be changed by modifying the machining tolerance.

Allowed gouging

Defines the maximum cutter interference with the part during "linking passes" (including approach and retract motion).
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In Multi-axis Helix Machining, collision checking with part elements is useful in the following case.

Concave and non smooth part milled with O degree Lead angle

Note that Allowed gouging must be set to a non zero value, otherwise a "Nothing to Mill" message may be issued.

Allowed
Gouging

In Multi-axis Helix Machining, collision checking on part elements is not useful in the following cases.

Convex part machined with ball, flat or filleted ended tool or with a Fixed or Variable tool axis mode.

Part

Concave part milled with O degree Lead angle.

A "Nothing to Mill" message may be issued.
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Part

Multi-Axis Helix Machining: Tools

Recommended tools for Multi-Axis Helix Machining are End Mills, Face Mills, Conical Mills and T-Slotters.

Multi-Axis Helix Machining: Feeds and Speeds

In the Feeds and Speeds tab page, you can specify feedrates for approach, retract and machining as well as a machining spindle speed.
Feedrates and spindle speed can be defined in linear or angular units.

A Spindle output checkbox is available for managing output the SPINDL instruction in the generated NC data file. If the checkbox is selected, the
instruction is generated. Otherwise, it is not generated.

Feeds and speeds of the operation can be updated automatically according to tooling data and the Rough or Finish quality of the operation. This
is described in Update of Feeds and Speeds on Machining Operation.

Multi-Axis Helix Machining: NC Macros

You can define transition paths in your machining operations by means of NC Macros. These transition paths are useful for providing approach,
retract and linking motion in the tool path.

An Approach macro is used to approach the operation start point.
A Retract macro is used to retract from the operation end point.
A Linking macro may be used in various cases (for example, to link two non consecutive paths).

A Clearance macro can be used in a machining operation to avoid a fixture, for example.
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Page 170

The information in this section will help you create and edit Cavities Roughing operations in your Manufacturing Program.

LN
In the 2 tab select the geometric components to be machined.

In the Strategy tab 2

you will find the machining strategy parameters.

2
Specify the tool to be used (only end mill tools &

You can also define transition paths in your machining operations by means of NC macros 2

to:

optimize retract distances,

set the Approach and Retract parameters.

S
are available for this operation) and speeds and rates 2 .

Only the geometry is required, all of the other parameters have a default value.

Cavities Roughing: Strategy parameters

i | &b

A5 | B62 |

Mowve the cursar over a sensitive area,

(U
(1) (1)

Zenter definition (1)

Remaining thickness for sides: |3mm

=

Minimurn thickness on horizontal areas: I,:,mm

[] Machine harizontal areas unkil minimum thickness

a2

Machining | R adial | Auial | H3M | Zone |

Toal path style: IBack and farth

Machining kolerance: ||:|, 1mm

[

Cukking mode: ICIimI:u

b

=
[

Machining deE:IB‘:.-‘ plane

leuter part and pu:u:kj ?

B R I.ﬁ.Fter Back and Forth

Conktouring pass ratio: I 10

[

Mumber of conktours: I 1

= 7

as needed. These transition paths are useful
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Sensitive icon

For Center(1) only:

()
() ()

Tool axis

Place the cursor on the upper vertical arrow and right-click to display the contextual menu.

Select

analvze. ..

O Ef

b

The item Select opens a dialog box to select the tool axis:

Tool Axis 2 x|
IManuaI j IManuaI j

¥ Coordinates

() Coordinates

O éngles @ Angles

%[ = [z : ¥ rotation |

"o = Anle 11 [G5deg =

z:ll E angle 2: I,:,deg E
Reverse Direction | Reverse Direction |

[ bisplay kool [ Display kool
@ [efault position () User-defined position .. I @ Default position ) User-defined position .. I

@ o | @ cancel| @ ok | &@cance |
. .

You can choose between selection by Coordinates (X, Y, Z) or by Angles. Angles lets you choose the tool axis by rotation around a main axis.
Angle 1 and Angle 2 are used to define the location of the tool axis around the main axis that you select.

=~

. Feature-defined: you select a 3D element such as a plane that will serve to automatically define the best tool axis.
. Selection: you select a 2D element such as a line or a straight edge that will serve to define the tool axis.
. Manual: you enter the coordinates of the tool axis.

. Points in the view: click two points anywhere in the view to define the tool axis.

The Reverse Direction button lets you reverse the direction of the axis with respect to the coordinate system origin.
When available, you can also choose to display the tool and select the position of the tool (default or user-defined).

The item Analyze opens the Geometry Analyser.
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Machining direction

Available for the Back and forth tool path style.

Place the cursor on the lower horizontal arrow and right-click to display the contextual menu.

Select

opkimize

analvze. ..

The item Select opens a dialog box to select the machining direction:

IManuaI j IManuaI j

@ Coordinates
i) angles

& I-ﬂ E IXY » £ rakation j

W I 1 E Angle 1: |9EII:|EI;| E

Z: ID E Angle 2: |III|:|E|;| E
Reverse Direction l Reverse Direckion l

@ oK l ' Cancel l @ oK l ¥ Caricel l
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You can choose between selection by Coordinates (X, Y, Z) or by Angles. Angles lets you choose the machining direction by rotation around

a main axis. Angle 1 and Angle 2 are used to define the location of the machining direction around the main axis that you select.

Manual j

Selection

Poinks in the Wiew

. Selection: you select a 2D element such as a line or a straight edge that will serve to define the machining direction.
. Manual: you enter the coordinates of the machining direction.

. Points in the view: click two points anywhere in the view to define the machining direction.

The Reverse Direction button lets you reverse the direction of the axis with respect to the coordinate system origin.

The item Optimize provides an automatic selection of the machining direction: the machining direction is defined by the shape of each pocket

and set along the main direction of the pocket (X or Y).

The item Analyze opens the Geometry Analyser.
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Cavities Roughing: General Parameters

Center definition (1)
Remaining thickness for sides: |3mm E ?
Minirmum thickness on horizontal areas: |Dmm E ?

[ Machine harizantal areas until minimumn thickness

Machining | Fadial | Bcial | HSM | Zone I

Tool path style: IBack and Forth j
Machining tolerance: I 0. 1rm E ?
Cutting mode: [t [ [

Machining ”"':"jE:IBy plane leuter part and puckj ?

-antouring pass: I.ﬁ.Fter Back and Farth j
Conkouring pass rakio: I 10 E ?
Murnber of conkours: I 1 ?

Center definition

Used to define the thickness to leave on the sides and on the horizontal areas. They are represented as follows on the icon.

Minimum thickness on horizontal areas @ @

()

IS —

Remaining thickness for sides — |t

Machine horizontal areas until minimum thickness

If you check this option, at least the minimum thickness defined above will be left on the horizontal areas.

Tool path style

Back and Farth j

Helical
Concentric

Indicates the cutting style of the operation:

Concentric: the tool removes the most constant amount of material possible at each concentric pass. The tool is never directly in the heart
of material. It also respects the given cutting mode in all cases. The approach mode with this style is always Helix.
The associated parameters are Machining tolerance. Cutting mode, Machining mode.

Helical: the tool moves in successive concentric passes from the boundary of the area to machine towards the interior. The tool moves

from one pass to the next by stepping over.
The associated parameters are Machining tolerance. Cutting mode, Machining mode, Helical movement, Always stay on bottom

and Forced cutting mode on part contour.

Back and forth: this cutting style is made of two kinds of passes:
o back and forth passes,

o part contouring passes. The contouring passes can be applied before or after the back and forth passes.

The associated parameters are Machining tolerance. Cutting mode, Machining mode, Contouring pass and Contouring pass ratio.
You can choose to apply the High speed milling option to this tool path style. You can also define the machining direction.
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Machining tolerance

Maximum allowed distance between the theoretical and computed tool path. Consider the value to be the acceptable chord error.

Cutting mode

Specifies the position of the tool regarding the surface to be machined. It can be:

Climb or Conventional.
The cutting mode (Climb/Conventional) is respected on the contouring tool passes generated by the Helical tool path style.

L.

Machining mode : Inward Helical
Cutting mode : Climb
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Contouring tool
path (blue)

Roughing tool
path (green)

Machining mode : Inward Helical
Cutting mode : Climb
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Contouring tool
path (blue)

Roughing tool
path {green)

Machining mode
Defines the type of area to be machined:

. By plane: the whole part is machined plane by plane,

. By area: the whole part is machined area by area, (not available for the Center(1) and Side(2) strategy.

then

. Pockets only: only pockets on the part are machined,
. Outer part: only the outside of the part is machined,

. Outer part and pockets: the whole part is machined outer area by outer area and then pocket by pocket.

See also Definition of Pockets and Outer part
Contouring pass

Lets you decide whether the contouring passes are applied prior to or after the back and forth passes.

If the contouring passes are applied prior to the back and forth passes, the contouring passes can be computed on intermediate Z levels in
order to reduce the tool loading.

Distance hetween

2 part contouring passes 3 Distance between
2 Back&Forth passes

In that case:

. an approach motion is done on each motion,
. the back and forth passes are organized to avoid full diameter milling,

. you can define the Number of contours.
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Contouring pass ratio

This parameter is available when the tool path style is set to Back and Forth. It adjusts the position of the final pass for removing scallops.
This is done by entering a percentage of the tool diameter (O to 50).

——
Helical movement

Specifies the way the tool moves in a pocket or an external zone. It can be:

. Inward: the tool starts from a point inside the zone and follows inward paths parallel to the boundary.

S

. Outward: the tool starts from a point inside the zone and follows outward paths parallel to the boundary.

o

. Both:

. for pockets, the tool starts from a point inside the pocket and follows outward paths parallel to the boundary.

. for external zones, the tool starts from a point on the rough stock boundary and follows inward
paths parallel to the boundary.

-~ In Helical mode, the control of the Non Cutting Diameter (Dnc) has been enhanced, in particular in the computation of the ramping
I approaches. This improvement may cause a computation failure, resulting in this specific message: The tool core diameter is not
compatible with some ramping motions.
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Always stay on bottom
This option becomes available when at least one tool path style is set to Helical.

When machining a multi-domain pocket using a helical tool path style, this parameter forces the tool to remain in contact with the pocket
bottom when moving from one domain to another. This avoids unnecessary linking transitions.

Always stay on bottom is not active:

Always stay on bottom is active:
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Forced cutting mode on part contour

Only used with the helical tool path style.

With part contouring switched on, the tool goes round the outside contour of the part before continuing. Deactivating this option allows you to
gain machining time. The tool that you are using and the part you are working on must be such that contouring the rough stock is superfluous.

With part contouring switched on. Note how the tool went round the areaWith part contouring switched off. Note that the tool goes straight
to machine first: into helical mode:

Cavities Roughing: Radial Parameters

Machiing || Radal | sl | Hsm | zone |
Stepover: IOverIap rakio j ?
irverlap length | Srnir E
Tool diameter ratio: |5|:| E

Stepover

Crverlap ratio
Cwerlap lenath

Stepover length

It can be defined by:

. the Overlap ratio, i.e. the overlap between two passes, given as a percentage of the tool diameter
(Tool diameter ratio),

o

_,'(:.;_

. the Overlap length between two passes,
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the Stepover ratio, i.e. the stepover between two passes, given as a percentage of the tool diameter
(Tool diameter ratio),

the Stepover length between two passes given by the Max. distance between pass,

Cavities Roughing: Center Axial Parameters
rMachining | Fadial | Bocial | H5M | Zone |

Mazimurn cuk depth: I 10mm E ?

Yatiable cut depths I

Maximum cut depth

Depth of the cut effected by the tool at each pass
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Variable cut depths

When the dialog box opens the distance between passes from the top to the bottom of the part is constant and is the same as the Maximum

cut depth.

Yariable cut depth M= E3
Eiar | 1o | Maw cut depth | Diztance fram top: |'|Elmm E
Top Battom 10rnm

b ax. cut depth: Izmm E
Add |
R emowve l
@ ok | @ cancell
.

Change the Distance from top value and the Inter-pass value and then press Add to give a different depth value over a given distance.

In the example below the cut depth:

. from the top of the part to 15mm from the top is of 2 mm,
. from 15mm from the top to 25mm from the top is 5mm,

. and from 25 mm from the top to the bottom of the part is 10 mm.

VYariable cut depth M= B
Eram | 1o | Maw cut depth | Diztance from top: |-| Bmm E
Top 15mm 2
18mm 28mm Brm Max. cut depth: I2mm E
25mm Bottom 10rnm

Remowve I

|@ ok | @ cancell

.
Cavities Roughing: High Speed Milling Parameters
Machining | Fadial | Aial | H5M | Zone I

[ High speed milling

Corner radius; I T

L

Zormer radius on park contouring I 1

High speed milling activates and defines the parameters for High speed milling.

Corner radius

Defines the radius of the rounded ends of passes when cutting with a Concentric tool path style and the radius of the rounded end of retracts
with Helical and Concentric tool path styles. The ends are rounded to give a smoother path that is machined much faster.
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This is what a tool path will look like if you do not use high speed milling parameters:

Here is the same tool path with the High speed milling switched on. Note how the round tool path ends. In both cases a concentric tool path
style is used.

Similarly, here is what retracts look like without the high speed milling option:

chine.1]

And here is the same tool path with high speed milling switched on:

uchin E'c-'l ]

. With HSM and helical mode, the corner radius must be less than half the stepover distance. It will be forced to this value.

I

. The corner radius is not applied to the finish path.

Corner radius on part contouring

Specifies the radius used for rounding the corners along the Part contouring pass of a HSM operation. This radius must be smaller than the
value set for the Corner radius parameter

Cavities Roughing: Zone Parameters

Machining | Radial | Auxial | HoM |

"J Pocket filker
The non cutking diameter is O mm

The smallest pocket length is 12,2 mm
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Pocket filter

Check this option to activate the filter for small passes. The non-cutting diameter of the tool can be entered in the Tool tab, pushing the More
button. It is given as an information only in the Zone tab.

Mame:; Multi-pockets machining, 1

S8

Geamekry | Technaology | Feeds & Speeds |C{ 4|>

Comment: | Mo Description

A | 96

raminal diameter (0 I 10mm

=

A5 | 28 | e =
Overall length (L) I 100 E
=

=

=

Cukking length (L) |5IIImm
oy
19 | i | Length () [eamm

? Body diameter (db): I 15mm

23

Marne |'|'1 End Mill T 10 Iﬁ Mon cutting diameter (Dnc: |Dmm

b

Not all pockets will be machined if there is not enough depth for the tool to plunge. A null value means that tool is allowed to plunge in
pockets. The size of the smallest pocket is given below the data field.

However, the Smallest area to machine is taken into account only if the area detected has no impact on larger areas beneath.

Lo

The Tool core diameter is taken into account:

in pockets (default operating mode),

also for outer parts when limiting contours are used.

When areas are filtered (i.e. not machined) with the Tool core diameter, the areas beneath those areas are not machined.

Geometry
Cavities roughing.1 ) ilil

Mame: Cavities roughing. 1
Carmment: | Mo Description

Sedb | A5 | 86 |

Feature: INEW Feature J

Move the cursar over a sensitive area.

Offset on part ; 1mm
Offset on check : 1mm

Minirmum thickness ko machine: |D.3mm E

ide to machine:

’*Limit Definition
S

Inside j
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Stop position: IOn j
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@

I

Preview | 8 Cancel |
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You can also specify the following geometry:

. Part with possible offset.
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. Rough stock. If you do not have a rough stock you can create one automatically. You must define a rough stock if you have not already

defined one in the Part Operation. See the Machining Infrastructure user's guide for further information.

. Check element with possible offset. The check element is often a clamp that holds the part and therefore is not an area to be machined.

. Safety plane. The safety plane is the plane that the tool will rise to at the end of the tool path in order to avoid collisions with the part.
You can also define a new safety plane with the Offset option in the safety plane contextual menu. The new plane will be offset from the
original by the distance that you enter in the dialog box along the normal to the safety plane. If the safety plane normal and the tool axis
have opposed directions, the direction of the safety plane normal is inverted to ensure that the safety plane is not inside the part to

machine.

ves c; Tool axis
L ]

-
-

% fafety plane

OHu

Part

. Top plane which defines the highest plane that will be machined on the part,

. Bottom plane which defines the lowest plane that will be machined on the part,

. Imposed plane that the tool must obligatorily pass through. Use this option if the part that you are going to machine has a particular
shape (a groove or a step) that you want to be sure will be cut.

If you wish to use all of the planar surfaces in a part as imposed surfaces, use the Search/View ... option in the contextual menu to select
them (the Part to machine must be selected first).
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Select

analyze, .,

T

o,

% Remove
—

=t

SearchMiew, ..

Offset I

I

o m.
Select zones

Expart:

When searching for planar surfaces, you can choose to find either:

. all of the planar surfaces in the part,

. or only the planes that can be reached by the tool you are using.

Imposed planes search/yiew - | Ellil
—Search
All planes I Reachable planes I
— Mok selected — Selected
Depth | Area | Diepth Area
20rnrn 6221.46
Grnm 14972.433
Oram 24200

@ K I ﬂCanceII

.~ When you are using planar surfaces in a part as imposed surfaces and you are using an offset on the part, select Offset in the contextual menu
I ' and then enter an offset value that is the same as the offset on part value plus the machining tolerance value, e.g. if the offset on part is 1 mm
and the machining tolerance is 0.1 mm, give a value 1.1mm.

This ensures that the imposed planar surface is respected to within the offset and tolerance values.

Using the two Imposed icons, you can define two sets of imposed planes, with eventually a different offset on each set.
. Start point where the tool will start cutting. There are specific conditions for start points:

. They must be outside the machining limit. Examples of machining limits are the rough stock contour; a limit line, an offset on the
rough stock, an offset on the limit line, etc.

. They must not be positioned so as to cause collisions with either the part or the check element. If a start point for a given zone
causes a collision, the tool will automatically adopt ramping approach mode.

. The distance between the start point and the machining limit must be greater than the tool radius plus the machining tolerance.
If the distance between the start point and the machining limit is greater than the tool radius plus the safety distance, the start
point will only serve to define the engagement direction.

. If there are several start points for a given area, the one that is used is the first valid one (in the order in which they were
selected) for that area. If there are several possible valid points, the nearest one is taken into account.

. One start point may be valid and for more than one area.

. If alimit line is used, the tool will approach outer areas of the part and pockets in ramping mode. towards the outside of the
contour. The tool moves from the outside towards the inside of this type of area. In this case, you must define the start point.

M If you use a limit line or if you use an inner offset on the rough stock, the start point may be defined inside the initial rough stock. The rules
=" concerning the domain of the contour line or the offset on the rough stock contour line above must be applied.
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@ . Concentric tool path style:

Start points are automatically defined. In this case, the start point is the center of the largest circle that can be described in the area to
machine. Lateral approach modes cannot be used.

. Helical Tool path styles:
Whenever possible, the end of the engagement associated to the start point corresponds to the beginning of the sweeping path.

If this is no possible, the path will be cut to respect the constraint imposed by the start point.



Advanced Machining Version 5 Release 14 Page 187

. Inner points (only active if the Drilling mode has been selected in the Macro data tab). There are specific conditions for inner points:

they are usable for pockets only,

. They must not be positioned so as to cause collisions with either the part or the check element. If an inner point for a given
pocket causes a collision, the tool will adopt a new inner point generated automatically.

. the inner point must lay inside the pocket or inside the portion of the pocket that is machined.

. If there are several inner points for a given pocket, the one that is used is the first valid one (in the order in which they were
selected) for that pocket.

. A point can not be valid for several pockets.

. Limiting contour which defines the machining limit on the part, with the Side to machine parameter.

There is also the possibility of setting the order in which the zones on the part are machined.
Please refer to the Selecting Geometric Components to learn how to select the geometry.

Minimum thickness to machine

Specifies the minimum material thickness that will be removed when using overshoot or in a rework operation.

- - - Minimum thickness to machine

L]

I:l Material removed

Mininmun thickness
to machine

Material remowved

- Material not removed

Materal not remowed

.~ In a given level, the thickness of material left can amount up to the value of the Minimum thickness to machine + twice the value of the
I /tolerance. Therefore, on a level below you may have to mill a thickness amounting to the value of the Minimum thickness to machine + twice
the value of the tolerance of one or several levels above.

Limit Definition

Defines what area of the part will be machined with respect to the limiting contour(s). It can either be inside or outside. In the pictures below,
there are three limiting contours on the rough stock. The yellow areas will be machined.


file:///E|/www/jmndocr14/Doc/online/cfyugtpe_C2/cfyugtpegorderzones.htm
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Side to machine: Inside

Side to machine: Outside

m% « If you are using a limiting contour, you should define the start point so as to avoid tool-material collision.

. The use of limiting contours is totally safe is the limiting contour is fully contained by the roughing rough stock. Example of use: restricting
the machining to a group of pockets.

. But we strongly advise against using a limiting contour that is partly outside the roughing or residual rough stock. Example: roughing
rework or a first roughing with a complex rough stock). In that case, we recommend that you define a surface with holes or a mask to
define the machining zone to work on.

Stop position

Specifies where the tool stops:

. Outside stops the tool outside the limit line,
. Inside stops the tool inside the limit line,

. On stops the tool on the limit line.
Offset

Specifies the distance that the tool will be either inside or outside the limit line depending on the stop mode that you chose.

Force replay button is only used for reworking operations.

Its purpose is to compute the residual rough stock remaining from operations preceding the current one, providing a rough stock has not been
defined for this operation. Use it before pressing Replay.

Cavities Roughing: Macro data

For more information on how to save or load an existing macro, please refer to Build and use a macros catalog.


file:///E|/www/jmndocr14/Doc/online/mfgug_C2/mfgugbt0215.htm
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Optimize retract

This button optimizes tool retract movements. This means that when the tool moves over a surface where there are no obstructions, it will not
rise as high as the safety plane because there is no danger of tool-part collisions. The result is a gain in time.
. In some cases (where areas of the part are higher than the zone you are machining and when you are using a safety plane), the tool will
cut into the part. When this happens, deactivate the Optimize retract button.

L.

. The axial safety distance should be larger than the axial cut depth of the last Cavities Roughing operation.
. Parameter Optimize Retract is only available for the part to machine, not for the rough stock.

Axial safety distance

Maximum distance that the tool will rise to when moving from the end of one pass to the beginning of the next.

Mode
Specifies the engagement of the tool in the material:
. Plunge; the tool plunges vertically,

. Drilling; the tool plunges into previously drilled holes. You can change the Drilling tool diameter, Drilling tool angle and Drilling tool
length,

. Ramping; the tool moves progressively down at the Ramping angle,

. Helix; the tool moves progressively down at the ramping angle with its center along a (vertical) circular helix of Helix diameter.

Those four approach modes apply to pockets.

. If the Tool Path is Concentric, the approach is always Helix, either on outer areas or pockets.

. Ramping approach mode applies to pockets but also outer areas in given conditions:

. If a limit line is used, the tool will approach outer areas of the part and pockets in ramping mode.

. If a lateral approach is not possible (due to the check element), the approach is made in ramping mode.

Approach distance

Engagement distance for plunge mode.

Radial safety distance

Distance that the tool moves horizontally before it begins its approach.
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Methodology

Methodology and conceptual information on the following topic is provided in this section.

Collision-Free Multi-Axis Helix Machining

Methodology and conceptual information on the following topics is provided in the NC Manufacturing
Infrastructure User's Guide.

Machining Processes
Knowledgeware in Machining Processes
CATProduct and CATProcess Document Management
Design Changes and Associativity Mechanisms
Part Operation and Set Up Documents
Opposite Hand Machining
User Features for NC Manufacturing

Methodology and conceptual information on the following topics is provided in the Prismatic Machining
User's Guide.

How to Generate CUTCOM Syntaxes
Select Hole Design Features for Machining
Use Tolerances on Design Features for Machining.
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Collision-Free Multi-Axis Helix Machining

The following procedure explains how to produce a collision-free tool path when you use Multi-Axis Helix Machining in Interpolation mode. In
this example, it describes an iterative process for machining a blisk blade while avoiding collisions with neighboring blades.

The stages of this procedure are:

Initial selections and settings
. Selecting the interpolation axes and first replay

Collision checking with the part

. Collision checking with the neighboring blades.

A user scenario of this procedure is provided in the section Create a Multi-Axis Helix Machining Operation in Interpolation Mode. More
information about Multi-Axis Helix Machining is provided in the Reference section.

Initial Selections and Settings

Geometry
In the Geometry tab of the machining operation editor, define the necessary geometry:
. Part elements: the front face, the back face, the leading face, and the trailing face.

The selected faces must be continuous in tangency in order to ensure good quality tool paths.

Four limiting curves: upper closed contour, lower closed contour, leading edge, and trailing edge.
Selected curves must lie on faces.

. Entry or exit point of the helix.

However, at this stage do not select any check elements and make sure that the collision checking option is deactivated in the Part tab.
Tool

In the Tool tab of the machining operation editor, select an appropriate tool for the geometry to be machined (for example, a conical ball-
ended mill tool).

Machining Parameters
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In the Strategy tab of the machining operation editor, set the tool axis mode to Interpolation and set the other parameters (number of turns,
and so on).

Selecting the Interpolation Axes and First Replay

Four interpolation axes are proposed by default at the following intersection points:

between the upper contour and the leading edge
. between the lower contour and the leading edge
. between the upper contour and the trailing edge

between the lower contour and the trailing edge.

You can adjust the orientation of each of the default axes.

Interpol Axis 1

IManuaI j

¥ Components

1 angles

3 =

%[0 =

L =
Reverse Direction |

[ pisplay taal

@ Ck I IﬂCanu:EII

Replay the tool path to verify that the tool can be positioned at each point on the trajectory. If the tool cannot be positioned at each point on
the trajectory, you may need to adjust the default axes and/or insert additional interpolation axes. You can insert any number additional axes
on the faces of the blade.

Note that interpolation axes are applied at contact points on the trajectory. The application point of an interpolation axis must be on a
selected face. If the point is not on a selected face, it will be projected onto the part. This may give undesirable results. Remember also that
points created on the fly are not associative, so it is best to avoid creating points in this way.

You may need to adjust the orientation of the additional axes.

Replay the tool path to verify that the tool can be positioned at each point on the trajectory.
The collision checking options are deactivated in the Geometry tab of the machining operation editor, so this replay is done with no collision
check.

If the tool cannot be positioned at each point on the trajectory, adjust the interpolation axes until this criteria is satisfied.
If the tool can be positioned at each point on the trajectory, you can move onto the next stage: collision checking with the part.

Collision Checking with the Part

Activate collision checking between the part and the tool assembly in the Geometry tab of the machining operation editor.

— Callision Checking

(Z1 On cukking part of tool W O kool assembly

o Ackive

fccuracy: | 005

Allovwed gouging: I o E
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Replay the tool path to check for collisions. At this stage, since there are no selected check elements, collision checking is on the part
elements only.

If there are collisions detected with the part, adjust the interpolation axes until the tool path is collision free.
If there are no collisions, you can move onto the next stage: collision checking with neighboring blades.

Collision Checking with the Neighboring Blades

In the Geometry tab of the machining operation editor select check elements as follows:

. select the back face of the blade just in front of the blisk blade being machined

. select the front face of the blade just behind the blisk blade being machined.

Replay the tool path to check for collisions. Now, the program checks for collisions between the tool assembly and the part and check
elements.

If there are collisions detected, adjust the interpolation axes until the tool path is collision free.
If there are no collisions, you can save the Multi-Axis Helix Machining operation.

The lefthand figure below show an example of the default and additional interpolation axes necessary to obtain the collision-free trajectory
illustrated in the righthand figure.
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Glossary

#3) ¥B) 40 #D) #E) 4P 48 0 ¥1) t0) W N 0 *P) R 9 1 U 2

approach
macro
auxiliary
command
axial
machining
operation

A
it

Motion defined for approaching the operation start point

A control function such as tool change or machine table rotation. These commands may be
interpreted by a specific post-processor.

Operation in which machining is done along a single axis and is mainly intended for hole
making (drilling, counter boring, and so on).

B

back and forth Machining in which motion is done alternately in one direction then the other.

blisk
bottom plane

clearance
macro

climb milling

Combin
Parelm

Combin Tanto

conventional
milling

Compare with one way.

A one-piece bladed disk such as those used in aircraft engines or turbines.

A planar geometric element that represents the bottom surface of an area to machine. It is
normal to the tool axis.

C
It

Motion that involves retracting to a safety plane, a linear trajectory in that plane and then
plunging from that plane.

Milling in which the advancing tool rotates down into the material. Chips of cut material
tend to be thrown behind the tool, which results to give good surface finish.
Compare with conventional milling.

Tool axis guidance strategy for Multi-Axis Flank Contouring. This strategy combines three
phases:

. tool fans over a given Leave distance

. tool is tangent to the drive surface at a given Contact height and follows the surface
isoparametrics

. tool fans over a given Approach distance.

Tool axis guidance strategy for Multi-Axis Flank Contouring. This strategy combines three
phases:

. tool fans over a given Leave distance

. tool is tangent to the drive surface at a given Contact height and is contained in a
plane normal to forward direction

. tool fans over a given Approach distance.

Milling in which the advancing tool rotates up into the material. Chips of cut material tend
to be carried around with the tool, which often impairs good surface finish.
Compare with climb milling.

D
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DPM

extension
type

Facing
operation

Fault
feedrate

Fixed
fixture

gouge

hard

high speed
milling (HSM)

inward helical

island

linking motion

machine
rotation

machining

axis system

machining
feature
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Digital Process for Manufacturing.

E

Defines the end type of a hole as being through hole or blind.

F
4

A surfacing operation in which material is removed in one cut or several axial cuts of equal
depth according to a pre-defined machining strategy. Boundaries of the planar area to be
machined are soft.

Types of faults in material removal simulation are gouge, undercut, and tool clash.

Rate at which a cutter advances into a work piece.
Measured in linear or angular units (mm/min or mm/rev, for example).

Tool axis guidance strategy for Multi-Axis Flank Contouring. The tool axis is fixed.
Elements used to secure or support the workpiece on a machine.

G

Area where the tool has removed too much material from the workpiece.

H
ik

A geometric element (such as a boundary or a bottom face) that the tool cannot pass
beyond.

Functionality that is available for operations such as Flank Contouring, Pocketing and
Facing in which corners and transitions in the tool path are rounded to ensure a smooth
and continuous cutting effort.

ik,

Machining in which motion starts from a point inside the domain to machine and follows
paths parallel to the domain boundary towards the center of the domain. Compare with
outward helical.

Inner domain of a pocket that is to be avoided during machining. It has a closed hard
boundary.

L
iE;

Motion that involves retracting to a safety plane, a linear trajectory in that plane and then
plunging from that plane.

M
iE;

An auxiliary command in the program that corresponds to a rotation of the machine table.
Reference axis system in which coordinates of points of the tool path are given.
A feature instance representing a volume of material to be removed, a machining axis,

tolerances, and other technological attributes. These features may be hole type or milling
type.
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machining Contains all the necessary information for machining a part of the workpiece using a single
operation tool.

machining The maximum allowed difference between the theoretical and computed tool path.
tolerance

manufacturing Defines the sequence of part operations necessary for the complete manufacture of a part.
process

manufacturing Describes the processing order of the NC entities that are taken into account for tool path
program computation: machining operations, auxiliary commands and PP instructions.

manufacturing The set of machining features defined in the part operation.

view

Mixed Combin Tool axis guidance strategy for Multi-Axis Flank Contouring. Either Combin Parelm or
Combin Tanto is applied depending on the drive surface geometry. Combin Tanto is applied
for cylindrical and planar drives. Combin Parelm is applied for other drive surface

geometry.
multi-level Milling operation (such as Flank, Contouring, Pocketing or Profile Contouring) that is done
operation in a series of axial cuts.
4
Normal to Tool axis guidance strategy for Multi-Axis Flank Contouring. The tool axis remains normal
Part to the Part Surface while the tool remains in contact with the drive surface.
4
offset Specifies a virtual displacement of a reference geometric element in an operation (such as
the offset on the bottom plane of a pocket, for example). Compare with thickness.
one way Machining in which motion is always done in the same direction. Compare with zig zag or
back and forth.
outward Machining in which motion starts from a point inside the domain to machine and follows
helical paths parallel to the domain boundary away from the center of the domain.
Compare with inward helical.
4

part operation Links all the operations necessary for machining a part based on a unique part registration
on a machine. The part operation links these operations with the associated fixture and set-

up entities.
pocket An area to be machined that is defined by an open or closed boundary and a bottom plane.
The pocket definition may also include a top plane and one or more islands.
Pocketing A machining operation in which material is removed from a pocket in one or several axial
operation cuts of equal depth according to a pre-defined machining strategy.

The tool path style is either Inward helical, Outward helical or Back and forth.
Point to Point A milling operation in which the tool moves in straight line segments between user-defined
operation points.
PP instruction Instructions that control certain functions that are auxiliary to the tool-part relationship.
They may be interpreted by a specific post processor.

PPR Process Product Resources.

Profile A milling operation in which the tool follows a guide curve and possibly other guide
Contouring elements while respecting user-defined geometric limitations and machining strategy
operation parameters.

R

retract macro Motion defined for retracting from the operation end point
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return macro Motion for linking between paths or between levels.

safety plane

set up
soft

spindle speed

stock

Tanto

Tanto Fan

thickness

top plane

tool axis
tool change
tool clash
tool path
total depth

undercut

zig zag
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It involves retracting to a safety
plane, a linear trajectory in that plane and then plunging from that plane.

S
It

A plane normal to the tool axis in which the tool tip can move or remain a clearance
distance away from the workpiece, fixture or machine.

Describes how the part, stock and fixture are positioned on the machine.
A geometric element (such as a boundary or a bottom face) that the tool can pass beyond.

The angular speed of the machine spindle.
Measured in linear or angular units (m/min or rev/min, for example).

Workpiece prior to machining by the operations of a part operation.

T
ity

Tool axis guidance strategy for Multi-Axis Flank Contouring. This mode can only be
assigned locally to a drive and not globally to the operation. The tool is tangent to the
drive surface at a given contact height, and the tool axis is contained in a plane normal to
forward direction.

Tool axis guidance strategy for Multi-Axis Flank Contouring. The tool is tangent to the drive
surface at a given contact height, and the tool axis is interpolated between the start and
end positions.

Specifies a thickness of material.

Compare with offset.

A planar geometric element that represents the top surface of an area to machine. It is
always normal to the associated tool's rotational axis.

Center line of the cutter.

An auxiliary command in the program that corresponds to a change of tool.

Area where the tool collided with the workpiece during a rapid move.

The path that the center of the tool tip follows during a machining operation.

The total depth including breakthrough distance that is machined in a hole making
operation.

U

Area where the tool has left material behind on the workpiece.

Z

Machining in which motion is done alternately in one direction then the other.
Compare with one way.
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Index
#g) #a) Q) #C) #0) PE) PE) G PH *1) FL) *M PN PO PP PR #S) #T) #U #Y) #2)

Numerics

2.5-axis milling operations i)

3-axis milling operations bl
4-Axis Lead/Lag

Multi-Axis Contour Driven tool axis guidance il

Multi-Axis Curve Machining tool axis guidance il

Multi-Axis Isoparametric Machining tool axis guidance bl

Multi-Axis Sweeping tool axis guidance =)
4-Axis Tilt

Multi-Axis Helix Machining tool axis mode 'El'

Multi-Axis Isoparametric Machining tool axis guidance hidl

A

Allowed gouging, check hidl

Allowed gouging, part & &
Allowed tilt

Multi-Axis Helix Machining parameter il
Along tool axis

Tool path editor &)
Always stay on bottom

Cavities Roughing bl
Analyze machining direction

Cavities Roughing il
Analyze tool axis

Cavities Roughing il
Angle

Tool path editor &)
Approach distance

Cavities Roughing =)
Approach fanning distance

Multi-Axis Flank Contouring parameter 'El'

approach macro hidl
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Approach modes

Cavities Roughing il

APT import il

APT source generation 'El'
Area modification

command ')
Area modification parameters

Tool path editor i)

auxiliary command i)
Auxiliary operation

COPY Operator il

Copy Transformation bl

Machine Rotation "El'

Machining Axis Change &

PP Instruction =/

Tool Change il

TRACUT Operator =
Avoiding

Tool holder collisions 'El'

axial machining operation 'El'
Axial safety distance

Cavities Roughing il
Axial strategy mode

Multi-Axis Flank Contouring parameter 'El'

Back

Tool path editor &)

back and forth &
Bottom finish path style

Multi-Axis Flank Contouring parameter 'El'
Bottom finish thickness

[

Multi-Axis Flank Contouring parameter ‘=
Box

Tool path editor i)
Box linking mode
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Tool path editor il

C

Cavities Roughing

Always stay on bottom bl

Analyze machining direction il

Analyze tool axis hid)

Approach distance hid)

Approach modes i)

Axial safety distance bl

Center Axial Parameters 'El'

Center definition 'L

Center High Speed Milling Parameters &)

Center Radial Parameters 'L/

Center Zone Parameters 'L/

Contouring pass il

Contouring pass ratio il

Corner radius 'L/

Corner radius on part contouring =

Cutting mode hidl

Force replay hidl

Forced cutting mode on part contour il
General Parameters =)
Geometric components tab =)

Helical movement 'El'

High speed milling il
Imposed plane il

Limit Definition =/

Machine horizontal areas until minimum thickness "El'

Machining direction hid)

Machining mode i)

Machining tolerance hid)

Macro data tab 'L
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Maximum cut depth bl

Minimum thickness on horizontal areas Lo’

Minimum thickness to machine 'El'

Offset for limit line &/
Optimize =
Optimize retract =)
Overlap length hid)

Parameters 'L/

Pocket filter 1o

Radial safety distance =)

Remaining thickness for sides =)
Select machining direction 'El'

Select tool axis L'

Setting zones order (=)

Stepover =)

Stop position hidl

Strategy parameters El '

Tool axis L

Tool diameter ratio =
Tool path style hidl
Tools ')

Variable cut depths il

Cavities Roughing operation 'El'
Center Axial Parameters

Cavities Roughing bl
Center definition

Cavities Roughing il
Center High Speed Milling Parameters

Cavities Roughing il
Center Radial Parameters

Cavities Roughing il
Center Zone Parameters

Cavities Roughing =)

CGR file generation hid)
Change approach and retract

command 'El'
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Tool path editor il
Changing selection defaults

Tool path editor i)
Check Tool Length

command =
Check tool length parameters

Tool path editor &)
Circular

Tool path editor il

clearance macro I-El-

Clfile code generation il

climb milling il
Close tool path

Multi-Axis Flank Contouring parameter 'El'
Collision checking on check elements 'El'

Collision checking on part elements = &
Collision tolerance

Split on collision points il
Tool path editor &)
Column Filter contextual command 'El'

Column Order contextual command "El'
Combin Parelm

Multi-Axis Flank Contouring tool axis guidance = ED
Combin Tanto

Multi-Axis Flank Contouring tool axis guidance = ED
command

Area modification =

Change approach and retract 'El'
Check Tool Length i)
Connection =

Cut an area '/

Mirror ')

Multi-Axis Flank Contouring hid)
Multi-Axis Helix Machining i)
Pack Tool Path '/

Point modification L'

Reverse =/
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Reverse the selected area '
Rotation =/

Select area option il

Select by 1 point hid)

Select by 2 points

O

Select by contour

Select by polyline

Translate an area

Translation ')
Compensation output

Multi-Axis Flank Contouring parameter 'El'

Multi-Axis Helix Machining parameter 'El'
Compute the plane

Tool path editor i)
Connect parameters

Tool path editor i)
Connecting tool path

Tool path editor i)
Connection

command ‘&
Contact height

Multi-Axis Flank Contouring parameter 'El'
contextual command

Column Filter 1/

Column Order 'L/

Copy i)

cut T

Local Modifications "El' 'El'

Paste 1/

Properties il
Reset '/

Use Curves as Part 12/
Contouring pass

Cavities Roughing il
Contouring pass ratio

Cavities Roughing il
Control fanning using tool parameter
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Multi-Axis Flank Contouring parameter 'El'
conventional milling il
Copy contextual command 'El'

COPY Operator &)
Copy transformation

Tool path editor il
Copy-Transformation

Split on collision points il

Copy-Transformation Instruction hid)
Corner radius

Cavities Roughing il

Multi-Axis Flank Contouring parameter 'El'
Corner radius on part contouring

Cavities Roughing bl
Corner radius on side finish path

Multi-Axis Flank Contouring parameter 'El'
Cornering

Multi-Axis Flank Contouring parameter 'El'
Cornering on side finish path

Multi-Axis Flank Contouring parameter 'El'
Create Geometries parameters

Tool path editor i)
Creating geometry

Tool path editor il
Cut an area

command 'El'

Cut contextual command 'El'
Cutting mode

Cavities Roughing il

D

Delete

Tool path editor i)
Delete approaches

Tool path editor i)
Delete linking passes

Tool path editor il
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Delete passes between paths

Tool path editor il
Delete retracts

Tool path editor i)
Destination

Tool path editor i)
Direction of cut

Multi-Axis Helix Machining parameter

Disable fanning

Multi-Axis Flank Contouring parameter

Display

Tool path editor i)

Distance after corner (feed reduction) '

Distance before corner (feed reduction)

Distance between paths (axial)

Multi-Axis Flank Contouring parameter
Distance between paths (radial)

Multi-Axis Flank Contouring parameter

Distance between turns

Multi-Axis Helix Machining parameter

Distance for area modification

Tool path editor i)
Distance for point modification

Tool path editor &)

Distance for straight connection

Tool path editor i)
Distance for translation

Tool path editor il

Documentation generation 'El'

drilling operations il

E

Editing a point

Tool path editor i)
Editing an area

Tool path editor i)
Extra geometry
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Tool path editor il

1
Facing operation il
Fault '/
Feedrate reduction in corners
Multi-Axis Flank Contouring parameter 'El'
Finishing mode
Multi-Axis Flank Contouring parameter 'El'
Fixed
Multi-Axis Contour Driven tool axis guidance 'El'
Multi-Axis Curve Machining tool axis guidance "El'
Multi-Axis Flank Contouring tool axis guidance 'El'
Multi-Axis Isoparametric Machining tool axis guidance 'El'
Multi-Axis Sweeping tool axis guidance 'El'
Fixed lead and tilt
Multi-Axis Helix Machining tool axis mode 'El'
Fixed lead and variable tilt
Multi-Axis Helix Machining tool axis mode 'El'
Fixture accuracy il
Force replay
Cavities Roughing il
Forced cutting mode on part contour
Cavities Roughing il
1+

G

General Parameters

Cavities Roughing il
Geometric components tab

Cavities Roughing =)
Geometrical Zone feature 1/

gouge i)
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H

hard geometric element hidl
Helical movement

Cavities Roughing il
High speed milling

Cavities Roughing il
high speed milling (HSM) bl
1%
I
Imposed plane
Cavities Roughing il
Inserting a point
Tool path editor i)
Interpolation
Multi-Axis Curve Machining tool axis guidance bl
Multi-Axis Helix Machining tool axis mode il U i
Multi-Axis Isoparametric Machining tool axis guidance 'El'
Inward helical &
Island &)
Isoparametric Machining il
1

L

Lead and Tilt

Multi-Axis Contour Driven tool axis guidance bl

Multi-Axis Curve Machining tool axis guidance il

Multi-Axis Helix Machining tool axis mode & ED

Multi-Axis Isoparametric Machining tool axis guidance 'El'

Multi-Axis Sweeping tool axis guidance 'El'
Lead angle

Multi-Axis Helix Machining parameter 'El'

Leading edge hidl
Leave fanning distance

Multi-Axis Flank Contouring parameter 'El'
Length along tool axis
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Tool path editor &)
Limit Definition

Cavities Roughing =)

Local Modifications contextual command 'El' 'El'

Lower contour 1/

M

Machine horizontal areas until minimum thickness

Cavities Roughing il
Machine Rotation =) (&l
Machining Area feature il

Machining Axis Change (=)

machining axis system 'El'

Machining Axis System feature hidl
Machining direction

Cavities Roughing il

machining feature &)
Machining mode

Cavities Roughing =)
machining operation 'El'
Machining Pattern feature il
Machining Process, Apply 'El'
Machining Process, Create 'El'
Machining tolerance
Cavities Roughing =)
Multi-Axis Flank Contouring parameter 'El'

Multi-Axis Helix Machining parameter 'El'

machining tolerance 'El'
Macro data tab

Cavities Roughing =)
Manual direction

Multi-Axis Flank Contouring parameter 'El'
manufacturing process 'El'

Manufacturing Program 'El' 'El'
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manufacturing view bl
Maximum cut depth

Cavities Roughing il
Maximum discretization angle

Multi-Axis Flank Contouring parameter 'El'

Multi-Axis Helix Machining parameter 'El'
Maximum discretization step

Multi-Axis Flank Contouring parameter 'El'

Multi-Axis Helix Machining parameter 'El'
Maximum distance between steps

Multi-Axis Flank Contouring parameter 'El'
Maximum lead angle

Multi-Axis Helix Machining parameter 'El'
Maximum radius (feed reduction) 'El'
Minimum angle (feed reduction) bl

Minimum heel distance, collision check (=)
Minimum lead angle

Multi-Axis Helix Machining parameter 'El'
Minimum thickness on horizontal areas

Cavities Roughing il
Minimum thickness to machine

Cavities Roughing =)
Mirror

command ')
Mirror translation of the tool path

Tool path editor i)
Mixed Combin

Multi-Axis Flank Contouring tool axis guidance 'El'
Moving an area

Tool path editor &)
Multi-Axis Contour Driven tool axis guidance

4-Axis Lead/Lag (=)
Fixed '/

Lead and Tilt '/
Normal to Line =/
Optimized Lead &)

Thru a Point &)
Multi-Axis Curve Machining tool axis guidance
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4-Axis Lead/Lag bl
Fixed &
Interpolation il
Lead and Tilt '/
Normal to Line '/
Optimized Lead i)
Tangent Axis &
Thru a Point ')
Multi-Axis Flank Contouring command (=)

Multi-Axis Flank Contouring operation hid)
Multi-Axis Flank Contouring parameter

Approach fanning distance il
Axial strategy mode il

Bottom finish path style il

Bottom finish thickness '/

Close tool path =

Compensation output =

Contact height il

Control fanning using tool parameter il
Corner radius '/

Corner radius on side finish path il
Cornering i)

Cornering on side finish path i)
Disable fanning bl

Distance between paths (axial) =
Distance between paths (radial) hidl
Feedrate reduction in corners 'L
Finishing mode i)

Leave fanning distance =)
Machining tolerance hid)

Manual direction '/

Maximum discretization angle il

Maximum discretization step il

Maximum distance between steps (=)
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Number of levels 'El'

Number of paths hid)
Offset on guide curve i)
Position on guide curve hid)

Sequencing =

Side finish thickness 'El'

Side finish thickness on bottom '/

Spring pass il

Tool axis guidance =)

Tool path style bl

Use of guide curve hidl

Useful cutting length il
Multi-Axis Flank Contouring tool axis guidance

Combin Parelm 't (&
Combin Tanto =/ (&)

Fixed 'El '

Mixed Combin ')/

Normal to Part ')/

Tanto &

Tanto Fan &) (B
Multi-Axis Helix Machining i )

Multi-Axis Helix Machining command il

Multi-Axis Helix Machining operation i)
Multi-Axis Helix Machining parameter

Allowed tilt =
Compensation output bl

Direction of cut L2

Distance between turns L

Lead angle il

Machining tolerance il
Maximum discretization angle bl

Maximum discretization step il

Maximum lead angle il

Minimum lead angle hid)
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Number of turns '/
Scallop height &
Skip path bhid)

Stepover il

Tilt angle =)

Tool axis mode 4!

Multi-Axis Helix Machining tool axis mode

4-Axis Tilt =)

Fixed lead and tilt '/

Fixed lead and variable tilt =
Interpolation = &

Lead and Tilt = (&

Variable lead and fixed tilt T4/

Multi-Axis Isoparametric Machining tool axis guidance

4-Axis Lead/Lag bl
4-Axis Tilt &
Fixed 'El'
Interpolation il
Lead and Tilt '/
Normal to Line '/
Optimized Lead i)

Thru a Point 'El'

multi-axis milling operations 'El'
Multi-Axis Sweeping tool axis guidance

N

4-Axis Lead/Lag il
Fixed '

Lead and Tilt &
Normal to Line '/
Optimized Lead i)

Thru a Point T/

NC code generation il

None
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Tool path editor &)
Normal to Line

Multi-Axis Contour Driven tool axis guidance 'El'

Multi-Axis Curve Machining tool axis guidance il

Multi-Axis Isoparametric Machining tool axis guidance 'El'

Multi-Axis Sweeping tool axis guidance 'El'
Normal to Part

Multi-Axis Flank Contouring tool axis guidance 'El'
Number of levels

Multi-Axis Flank Contouring parameter 'El'
Number of paths

Multi-Axis Flank Contouring parameter 'El'
Number of turns

Multi-Axis Helix Machining parameter 'El'

O

offset hid)
Offset for limit line

Cavities Roughing il
Offset Group feature hid)

Offset on check =2
Offset on guide curve

Multi-Axis Flank Contouring parameter 'El'
Offset on tool holder radius

Split on collision points il

Tool path editor i)
Offset on tool length

Split on collision points il
Tool path editor il

One way il
Open

Tool path editor i)

Opposite Hand Machining i)
Optimize

Cavities Roughing =)
Optimize retract
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Cavities Roughing bl
Optimized Lead

Multi-Axis Contour Driven tool axis guidance 'El'

Multi-Axis Curve Machining tool axis guidance 'El'

Multi-Axis Isoparametric Machining tool axis guidance 'El'
Multi-Axis Sweeping tool axis guidance 'El'

Outward helical '/
Overlap length

Cavities Roughing il

P

Pack Tool Path

command &
Packing and unpacking a tool path

Tool path editor i)
Parameters

Cavities Roughing il

Tool holder collisions = &)
Part accuracy =
Part Operation = ED
Paste contextual command 'El'

pocket &)
Pocket filter

Cavities Roughing =)

Pocketing operation hidl
Point modification

command &
Point modification parameters

Tool path editor i)

Point to Point operation =)
Position on guide curve

Multi-Axis Flank Contouring parameter 'El'

PP Instruction (= =
ppr

Prismatic Rework Area feature 'El'
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Process List 'L’

Product List

Profile Contouring operation 'El'

Properties contextual command 'El'

R

Radial safety distance

Cavities Roughing il
Reducing the size of a tool path

Saving memory =)
Reduction rate (feed reduction) 'El'

Reference point il
Remaining thickness for sides

Cavities Roughing il
Remove from area inside polygon

Tool path editor = ED
Remove from whole tool path

Tool path editor =) &=
Removing a point

Tool path editor il
Reset contextual command "El'

Resources List '/

Restarting direction il

retract macro o)

return macro =
Reverse

command 'El'
Reverse the selected area

command =)
Reverse tool path

Tool path editor i)

Rework Area feature '/
Rotating the tool path

Tool path editor i)
Rotation

command ‘=0
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Tool path editor il

Roughing operation il

S

Safety plane

Tool path editor i)
Saving memory

Reducing the size of a tool path 'El'
Scallop height

Multi-Axis Helix Machining parameter 'El'
Select area option

command &
Select areas

Tool path editor il
Select by 1 point

command ‘1)
Select by 2 points

command =)
Select by contour

command &
Select by polyline

command =
Select machining direction

Cavities Roughing bl
Select tool axis

Cavities Roughing il
Selecting an area with a closed contour

Tool path editor i)
Selecting an area with a polyline

Tool path editor &)
Selecting an area with one point

Tool path editor il
Selecting an area with two points

Tool path editor i)
Selection

Tool path editor & & ED
Selection for geometry

Tool path editor i)
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Selection mode

Tool path editor il
Sequencing

Multi-Axis Flank Contouring parameter 'El'
Setting zones order

Cavities Roughing il
Side finish thickness

Multi-Axis Flank Contouring parameter 'El'
Side finish thickness on bottom

Multi-Axis Flank Contouring parameter 'El'

Simulate material removal hidl
Skip path

Multi-Axis Helix Machining parameter 'El'

soft geometric element 'El'
Split on Collision Points

Tool path editor i)
Split on collision points

Collision tolerance 'L/

Copy-Transformation hidl

Offset on tool holder radius 'El'
Offset on tool length hid)

Use part =)
Split on collision points parameters

Tool path editor il
Spring pass

Multi-Axis Flank Contouring parameter 'El'
start element ')

Start point il

Start position i)
Stepover

Cavities Roughing il

Multi-Axis Helix Machining parameter 'El'
stop element il

Stop point bl
Stop position

Cavities Roughing bl

Stopping condition =)
Strategy parameters



Advanced Machining Version 5 Release 14 Page 218

Cavities Roughing bl
Swapping selection

Tool path editor i)

T

Tangent Axis

Multi-Axis Curve Machining tool axis guidance il

Tanto

Multi-Axis Flank Contouring tool axis guidance 'El'
Tanto Fan

Multi-Axis Flank Contouring tool axis guidance = ED
thickness T/
Thru a Point

Multi-Axis Contour Driven tool axis guidance 'El'

Multi-Axis Curve Machining tool axis guidance il

Multi-Axis Isoparametric Machining tool axis guidance 'El'

Multi-Axis Sweeping tool axis guidance 'El'
Tilt angle

Multi-Axis Helix Machining parameter 'El'
To represent circles

Tool path editor il
Tool axis

Cavities Roughing il
Tool axis guidance

Multi-Axis Flank Contouring parameter 'El'
Tool axis mode

Multi-Axis Helix Machining parameter 'El'
Tool Change =

tool clash 'El'
Tool diameter ratio

Cavities Roughing il
Tool holder collisions
Avoiding il

parameters o0 (&)
Tool path editor

Along tool axis bl

Angle hid)
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Area modification parameters hid)

Back '/

Box ')

Box linking mode 'El'

Change approach and retract =)

Changing selection defaults i)

Check tool length parameters bl
Circular &
Collision tolerance &/

Compute the plane hid)

Connect parameters bhid)

Connecting tool path &)

Copy transformation =

Create Geometries parameters 'El'
Creating geometry il
Delete T2/

Delete approaches =)

Delete linking passes bl

Delete passes between paths =)
Delete retracts L)

Destination L/

Display il

Distance for area modification L2

Distance for point modification hidl
Distance for straight connection il
Distance for translation '/

Editing a point =)

Editing an area i)

Extra geometry il

Inserting a point il

Length along tool axis il

Mirror translation of the tool path bl
Moving an area 'El'

None 'El'
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Offset on tool holder radius '

Offset on tool length il

Open =

Packing and unpacking a tool path i)
Point modification parameters il
Remove from area inside polygon = ED
Remove from whole tool path = =
Removing a point 'El'

Reverse tool path il

Rotating the tool path il

Rotation =/

Safety plane =

Select areas T/

Selecting an area with a closed contour il

Selecting an area with a polyline il

Selecting an area with one point i)

Selecting an area with two points bl

Selection &/ &) (D
Selection for geometry &

Selection mode T/

Split on Collision Points (=)

Split on collision points parameters bl

Swapping selection hidl

To represent circles bhid)

Transformations Lo/

Translating an area along an axis il

Translating the tool path il

Translation parameters il

Use part il

Tool path replay il
Tool path style

Cavities Roughing bl

Multi-Axis Flank Contouring parameter hidl

Tool side on drive =/
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Tools

Cavities Roughing bl
Tools Options - Machining
General ‘&

Operation i)

Output bl

Photo/Video '/

Program il

Resources &)
TRACUT Operator il

Trailing edge i)
Transformations

Tool path editor il

Transition paths il
Translate an area

command &
Translating an area along an axis

Tool path editor &)
Translating the tool path

Tool path editor i)
Translation

command ')
Translation parameters

Tool path editor i)

U

undercut =)

Upper contour i)

Use Curves as Part contextual command 'El'
Use of guide curve

Multi-Axis Flank Contouring parameter 'El'
Use part

Split on collision points bl

Tool path editor i)
Useful cutting length

Multi-Axis Flank Contouring parameter 'El'
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1
Variable cut depths
Cavities Roughing il
Variable lead and fixed tilt
Multi-Axis Helix Machining tool axis mode i)
1

Zig zag il
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