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Course Presentation

Course objectives

Upon completion of this course you will be able to:

- Identify and use the Manufacturing workbenches' tools
- Create a Manufacturing Program

- Simulate a Manufacturing Program

- Manage Tools and Tool Catalogs

- Define and verify the Tool Path

- Generate NC data using an integrated Post Processor
- Create shop floor documentation

- Manage design changes

- Import V4 data

Target audience
NC Programmers

Prerequisites
Students attending this course should be familiar with _‘_ bkt

CATIA V5 fundamentals
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How to Use This Course

To assist in the presentation and learning process, the course has been
structured as follows:

Lessons:

Lessons provide the key concepts, methodologies, and basic skill practice
exercises. The goal of each lesson is to present the necessary knowledge
and skills to master a basic level of understanding for a given topic.

A Master Exercise:

A Master Exercise provides a project where an industry type part is used to
assist you in applying the key knowledge and skills acquired in the
individual lessons as they apply to real world scenarios. The master
exercise also highlights the process and steps for completing industry
parts.

Advanced Topics and Advanced Exercises:
Advanced Topics are covered after above Common Topics and respective
exercises are followed after them.

¥ Note: The individual steps of the Master Project may be completed
ﬁ either at the end of the course or at the end of each lesson.

© 2002 -2010 Dassault Systemes - All rights reserved 6
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Manufacturing Workbench Presentation

This lesson covers the following topics:

Workbench Introduction

Process Presentation

Manufacturing Terminology
Manufacturing Workbench More Details

© 2002 -2010 Dassault Systemes - All rights reserved 7
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Workbench Introduction
Start: Access to Machining Workbench
I
CATIA mnu W l ------------------------------- - '—'" - ' - ‘:
Pl ® 2
8 Part Operation. 1 0 s
4 : & - Machinin
| Marufacturing Program. 2 g9
Process view gmucnmge.x T1End MID 10RC2 @ Items
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LX Tool Change 3 T3 84 Nose 06 ~ '
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XYool Change.4 T4 Bl Nose 04 , -
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Sprd milng, 2 (Computed) ;’ *
B Contour-dven, 3 (Computed) & 9
ELQ.G!EL‘LM X3 Contour-dnven 4 (Computed)
All Design and =1 Machining Process List. 1 123 Machining
AR
assembly el | Tt ot o Gt coa ) S S Operations
Rod cpa -
Rescurcedist -l
Resource view 35 Machine_Detalt_machis. 1 |
All Manufacturing || I;g:xg: -
resources B 2 e M D B : H
T1End MID 10RC2S s.
Standard Tools |—= . N - e ™ A Bl - | %4 PR 5 @ M h -.
7 = P - o - Py ' r ol e : ac |n|ng
‘* ......................... - e . Operation
Prompt Zone l Status
Specification Tree (PPR) l Model 3D view
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Process Presentation

- Part
- Stock
- Fixtures

Axis, Points, etc)

Define NC Assembly:

®

- Added Geometry (Profiles, Safety Planes,

/\

Define Setup:

all the part

Lot Madwwy Sl Mabumy  Faras S bwy

t(‘c. } o

- Access to Machining Workbench
- Define Part Operations necessary to machine

Add Geometry

- in the specified CATPart (if necessary)
- Planes, points

Simulate & analyze
- Tool Path
- Removal material
- accessibility
- Tool clashes

G

Create Machining Program:
- Create Machining Operations
- Simulate them

Re-order the operations
- auto-sequencing (If needed)

Generate Auxiliary Operations
- Rotables,
- PP instructions

P

- APT, NC Code

NC Data generation \U

- Shop floor Documentation (Text)

STUDENT GUIDE

Student Notes :
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Manufacturing Terminology -
Part Operation:
A Part Operation (or PO) links all the operations necessary for machinin?I 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.

Manufacturing Program:

r\ A Manufacturing Program describes the processing order of the NC entities that are taken into account
E for tool path computation: Machining Operations, Auxiliary Operations.

Machining Operation:

|ﬁ_-m %t A Machining Operation (or MO) contains all the necessary information for machining a part of a work
., piece using a single tool. (Such as Drilling, Pocketing, Roughing, Sweeping )

Machining Process:

B'P- Group of Machining operation. You can store it in catalog and import it in your current session.

Machining Features:

= It's predefined set of %eometry that you can directly select in the Machining operation or assign when
you instantiate a Machining Process.

Auxiliary Operation:

A control function such as Tool Change or Machine Table/Head Rotation. These commands may be
g. Q interpreted by a specific Post-processor.

© 2002 -2010 Dassault Systemes - All rights reserved 10
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Manufacturing Workbench More Details

You will learn more details of Manufacturing Workbench.

Accessing Workbench

The Process Product Resources Model
Files Management

CATProcess Management

Status of the Machining Operations

o ma e

© 2002 -2010 Dassault Systemes - All rights reserved 11
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Accessing Workbench

Anywhere from:

A - Start menu or

B - File menu + New or
C - Workbench Icon

Three different ways to access the workbench are:

O,
DEENc t= v foot ok wndoe v

ralructire 4

pum.-m

Lrenfort. catpart
2 End_Mastar. Process

o & =

30 4
Late Machwwg Sarece Mactews Panstc Macwwyg
gowm-wubumc R |
See Tools +
Customize + Start
(I B > New K E3 menu for the
List of Types: content of this
di E
B e v psed T e =1 an'ankf o Welcome Box
*| Manufacturing —— —_
@& Qpen... Cirle0
g‘;“ SN j CATProcess to
e o
Hsoe oS P | | start
9 0K Ocml
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The Process Product Resources Model

The Process Product Resources (PPR) model is shared by all the Manufacturing
applications (such as NC, Robotic, Welding, Painting, Inspection, etc) and can be
accessed by a Process Planning Management tool

Process: Ea PPR.
Part Operations |

Process is the place where all the NC
entities will be created by the user

Machine set up

Manufacturing Program —

Machining Operation

Product:

Parts or Products used .

for Manufacturing: f”‘ Part1 (Paltl 1)

Design Parts, Fixtures, NCGeometry_Part1_10.00.45 (NOGWM*’Y Resources used in the Process are
Stock, Manufacturing ®- NCGeometry_Part1_10.0045 :| automatically listed in the Resources
elements, etc :

2 xy plane ‘| list and are available for the others
| Manufacturing applications and for
a Process Planning Management tool

Resources:
Machines & Tools

e i e S

<“With Product and Resources Assignment, links are made and managed between the Design World

(Product), the Manufacturing World (Process) and the Resources World.

© 2002 -2010 Dassault Systemes - All rights reserved 13
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Files Management

Before starting NC programming, it is better to create the NC Assembly and the good
practice is to organize the product into specific parts.

' NC_EP_| NC assembly (NC_Assearbiy Top template. 1)

>t Machine_Table_template (Machine_Table.1)

) 1{P_NC_EBP_11)

......

This is useful for:
» Define the Part, the stock, the
fixture, NC added geometry in
separated files/product

» If you want to share the design
with several users and forbid any
modification: just protect the
design.CATPart with a read-only
status

» Easy management of Hide/Show
entities

© 2002 -2010 Dassault Systémes - All rights reserved 14
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CATProcess Management (1/2)

1. The different geometries are separated in CATPart
2. The CATProduct links all the CATParts

3. The CATProcess contains the NC program & the
resources

You will see how to modify this organization.

®

|

CATProcess

|

@

CATProduct

|

®

—>| Geometry CATPart

Fixture CATPart

Table CATPart

|
|
|

— |

Design CATPart

|

STUDENT GUIDE

Student Notes :
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CATProcess Management (2/2)

CATProcess

CATProcess

O
|

What happens if you modify the [ CATProduct ] CATProduct ]
Design.CATPart @ ¥y ¥ ¥ SN N 2 A § B Ty 55 3
In the PPR tree, update the = z é o
CATProduct, then Update the - m s| |4 [ | 4] |2
o * 3 w » 8 2 N x 8
CATProcess. See also « Design | |g||3 2l 1zl 2] |3 &l |zl |2] |3
Associativity » o |3 gl lo| [2] |3 - ol [3]13
S I ETRE ol 13| (=] [>» IR IREIRE
s| |2 |3 (8] (2] 3 s| (8] |2] (3
A |13l | | |?| 3] |8 al |2 3] ]e
1 © 3 a3
3
CATProcess CATProcess
[ ] L]

CATProduct CATProduct

What happens if you move the

@,
y
-~
=3
-3
®
o
—<i

Design.CATPart in your : 2 Y
computer o
g - tofil Ll % 9 |k IR
Using the Links command (in @ rall & |23 @ g/l 2 (S
the EDIT menu) update the link ] g2 a 3 S o1 @ g
between the CATProduct and 0| l—é Nz |l e 5 2|l e
the CATPart. P==-EE1 R E S BRI
sNTmHs|e |l P - Allg|l®
3 A |l 5 - - la 2

L
-
e \

-
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Status of the Machining Operations

All the Machining Operations displayed in the Manufacturing program may
have the following status:

m Operation computed ( Tool path is computed)

'!b:l Operation Deactivate (done manually by the user)

bén Operation Not Completed (Geometry is missing)

Operation Not Updated (Tool path must be replayed to update the operation)
Operation Locked (Machining Operation can’t be modify)

B ql Tool path packed (Tool path is stored externally -on the hard disk-)

Other information is displayed between () at the end of the Machining operation name:

7 i’ ZLevel 1 (Computed) Operation computed (Tool path is computed)

TR e e gneme sty for Lathe operations with automatic stock option
up to date
to update

= During the NC data output computation, if the system detects a Machining Operation with a
Deactivate or Not Complete Status, this operation is not taken into account in the computation.
In the resulting Report of the NC data output computation, a warning is generated to advise the user.

© 2002 -2010 Dassault Systemes - All rights reserved 17
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Machine and Part Setup

This lesson covers the following topics:

& About Setup
& Defining the Setup
& Part Operation

© 2002 -2010 Dassault Systemes - All rights reserved 18
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About Setup -
‘O PPR.
| - SR Processd st ;
' @F . | The Part Operation is the NC entity e
T &% Part Operation.1 5 that groups all the technological .__ M —
& Manufacturing Program.1 | information necessary for part Cormerts o
[:-' 3-Axis Roughing E machining such as Machine-Tool,
= Manufacturing Program.2 | | Set-up, Machining Axis System, etc.
u—-% 5-Axis Finishing ﬂ e
=" Manufacturing Program 3 | I et
‘.? Machining Process List.1 ___: > ﬁp"“"’

[ Geowetry | Pusten | Seisin | Osten | Colsers dedwg |

TPTOBUEANCASEArbh 500 | Marn_partier_partipartiody
D Product ANCAssen by Setun L 1Sod [Sted [Fartiody
[T vy e v v—
1 salety ciane sminchad
The Manufacturing Program o T e e
describes the processing order of T T
the NC entities that are taken into U iy e
&8 i : account for tool path computation: =
| ' :;uhng R ; Machining Operations, Auxiliary
: 4 *Tool Change.1 T4 Conkal MIllD 25 © | operations and PP Instructions. ;
(| 4% Tool Change 2 T1 EndMilDS - 9 o | Scw]

» A Process tree can contain several Part Operations if it is necessary to change the machine-tool or
the set-up for different machining phases
» A Part Operation contains one or several Manufacturing Programs.
These Manufacturing Programs can be organized by user choices:
+ Type of Activities (Roughing, Semi Finishing, Rework)
+ Tools (a program by tool)
+ Geometry (a program for all the pockets, for the holes)

© 2002 -2010 Dassault Systemes - All rights reserved 19
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Defining the setup (1’3) Student Notes:

Define Name and Comment
Can be retrieved in the APT file

Define Machine Tool %
- Machine type & axis

- Numerical Control options
- Compensation

o Select type of machine or

,
F:zmnwmmn ig [ 81\ 4 Fa s > Import DELMIA Machine -=5;

——— — = —_— Nare [ weh Potery T etk Padwre | B
A== Comen
[ Gty | poston | swwistin | Opten | Cobcrs chackes | I'MWI’-* ey | oo | e orind et Define outputs options

(Product SNCAsS eVl Setup] Mero_Dartiaees_partiPurtBody P L] S e v

&

nZ Pyex o
D Pk Processd mords Lable ol L conalle =]
Tt rwe Tt Pathody e [+ =]

N dsta e = T »| Define Compensation
e ot 4 | S— options

1 safety plane selectad
O trawerse boo plane seletad

Moy el
| 10 2 arctoon plare sehected il

T sty phas comctad [rpp—

)
T ™ *| Define Default tool Catalog

LR 0T
;

-
S| Sowa] | s z Define Machining axis
- et * .
Maxwatinglesdss  [oooooem e o sp‘ndle

S o — - Rotable

- !O(l‘(llil

© 2002 -2010 Dassault Systemes - All rights reserved 20
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Defining the Setup (2/3)

e
Define Machining axis System N
+ define Origin
# define X & Z axis
Select axis
2 * X&2Z
v # geometry selection or
Mo Desopton Cclosk relcrence machining axds for Pert Operationd »
s : coordinates or angles
{ [ Def 2 selerence machwmng a0s for Part Operaton. |
Fas edin | k__/ +
i A“'"\ # Coordinates or
4 Goomntry | | swadaon | Gotin | Colaons chache | # geometry (point)
| oSN Rasertl e | [Aero_partjAero_partPartsody
[ ] e e OR
— =~ NC Oup s Paraweners
- s Do 2 i o H] Select Plane
T safoty larm senciad
5 [Treey e ————] - B2 ) ] # select existing
7 [ erarton g seecied design axis system
Ty, [P rorary lonm sewecied Or Sy
p— # select existing
Machining axis system
|y S x | Scuxd]
' ' Define NC Assembly
¢ Yet defined if access to Machining workbench from NC

assembly model
+ select CATPart or CATProduct

© 2002 -2010 Dassault Systemes - All rights reserved 21
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Defining the Setup (3/3)

Define geometry for Simulation
- Part
- Stock
- fixtures
Define Geometry for automatic creation

&

Yart Operation x
ARl 4 of transition complete
Fmeer - Rotation planes

- transition planes

Define Position options
- Tool Change point
- Table Center Setup

Define Simulation option
- Stock Accuracy

Define other options
- Intermediate stock for
milling and turning operations
- Automatic stock selection for
turning operations

- Oox|0cm|

Define Collision Checking option
- Activate Collision Checking option
on design part or fixtures
- Offset on tool shank or tool assembly

@ 6 € ¢

© 2002 -2010 Dassault Systemes - All rights reserved 22
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Part Operation

You will learn how to insert and define a Part Operation and a Manufacturing Program in

the process.

m Manufacturing Program
» Need of a Part Operation ; % 5
» Creating a Part Operation (PO): General Process ‘
» Define the PO
B
=

Need of a Manufacturing Program
Multi Setup Management

© 2002 -2010 Dassault Systemes - All rights reserved 23
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Why do you need a Part Operation

The Part Operation is the NC entity that groups all the technological information
necessary for part machining such as Machine-tool, Set-up, Machining Axis System, etc.

Identification in tree

» A Part Operation references one machine tool

. w A Part Operation defines a single part setup

Part Operation.1 }
= Manufacturing Program.1 w» On a Part Operation, you can associate a Partor a
3-Axis Roughing Product to select geometrical elements
= Manufacturing Program.2 o ) )
S-Axis Finishing - w The Machining Axis System is the default
reference axis system for the coordinates of

= Manufacturing Program.3 points generated in the APT or NC code.

‘-39 Machining Process List.1
g rProdJctUst

[ .
Zal ResourcesList

+~ A Process tree can contain several Part Operations if it
is necessary to change the machine-tool or the set-up for
different machining phases.

© 2002 -2010 Dassault Systemes - All rights reserved 24
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Creating a Part Operation: General Process

Click Part Operation Icon

Type the Name & Comments. (optional
because a default name is given by the
system ‘Part Operation.X’)

The new Part Operation is
created in the tree after the
current one. Double-Click
the Part Operation to edit it.

The dialog box contains all the
parameters necessary to define
the new ‘Part Operation’.

Jo

2

Nove: Part Operation, |
No Description

% [3-a0s Machine. 1
Ao|  [Defadkreference machining 2 for Part Oparation. 1

E’hdﬂ!

¥ The comments will be generated at the start of the APT,CLFILE and
NC code (optional) with the PPRINT prefix as all the comments

T [FredsranCassentiyset.pl[hers_partihero_partiearteody
Type the Part Operation B e e T —
specifications in the I e e e e
dialog box and click OK. - [ Tty plane sewcted

@ N bravverse bow plane selacted

g o branstion plane selectad

Q.;_ No rotary plave selacted

- 9 o | Scwd]

available in the NC Entities like Machining Operations, PP
Instructions, Machine-tool, etc.

STUDENT GUIDE

Student Notes :

© 2002 -2010 Dassault Systémes - All rights reserved
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Define the Part Operation: Defining a Machine-Tool (1/7)

Machine type: 3-axis w/ wo Table rotation, 5 Axis,
horizontal/vertical Lathe, or multi turret machine
Numerical Control: External Machine:
Select CATProduct from NC Machine tool builder
alx| Or
Assign Machine from PPR Resources
'& ':X’Emig, Fa m for machine simulation
Cowwerd, [
Potary Tatke | Sonde | Tookeg | C | Mavercal Coed
::;m““" HIMMACRYVANLF220_S400 co E Post Processor / PP words table / NC data type:
Pak Procemet sonds able ';‘;;‘TZ:M = ol PP / PP word table /| NC data type taking by default when
G 2 o [ — generating Outputs (APT, NC code ... )
[ TeaToy pcorn = NC Data Format you want to generated
P A = oo - | (X,Y,.Z or X,Y,Z,1,J,K)
:"‘f_:“: S5 \ Home Point Strategy * : what syntax you
\ want to use for home point: FromorGoto |
e f—i Min/Max Interpolation radius * values used et
Y e Fie. \ if you activate interpolation options | e — |
R | Min discretization step/angle values : { C—— :
20 crcul ntwedl. M ! " -
e min distance / angle between two points for | =eeeeee
T Ohes e (] } \ computation
e o Active Interpolation options *
"agd feedr oo [ne @
L oy vevrved
2 * These values / selections are taking into
— account if you select « from machine »
allows to output helical interpolation during the output creation

instructions for helix tool motion on Circular
Milling and Thread Milling operations.

© 2002 -2010 Dassault Systemes - All rights reserved 26



Numerical Control Infras tructure

STUDENT GUIDE

Student Notes :

Define the Part Operation: Defining a Machine-Tool (2/7)

NURBS format output for Prismatic, 3-Axis and
2x Multi-Axis Machining operations.

4 ___| Reducing as much machining time and improving
p!| 'd' |¥" la““l surface finish of machined parts of high-speed

s [\

W [ Wies otary Table Madhine, |

manufacturing processes

Carwwrt
— : ey ooy e I_lw — Only available for Siemens ma_g_l'!i_r_n?_s_ ________________________ :
e — el
Pt Proceescr wards bt (50T T ATHE oot = S fbes Dot o e el o et
:::":. [—_Il::m 3 Max machining Feedrate: If you have define a Feedrate
Nommprttagy — bigger than this value in a Machining operation,
e + it will be detect as a collision in the report in
(P -~ Video simulation
e | # an error will be generated in the report file of the
T (YT apt generation
20 e rtepol =
m s Rapid feedrate * : value use to compute Rapid motion
30 Mts opoiston [ time, this value will be take into account if you decide
W«m-w 3} to generate APT without RAPID instruction S S i1
[T e ,"’mw“n | v (s | ety | s | 4
- * These values / selections are takinginto | i
- L} 9 o | S| account if you select « from machine » o ;
during the output creation ) s SLiis ;
And define the mode of transition path ‘—» TR [

between operation

© 2002 -2010 Dassault Systemes - All rights reserved 27
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Define the Part Operation: Defining a Machine-Tool (3/7)

Compensation:
CTTE— -
E g v' ]:’!| ﬂ |$1. IBII&I ; Activate 3D cutter compensation in contact mode or Tip &
. Nowe S W Rotary Tabie Matwe_Delall_madwe ! contact mode
. """I :
Reray Tate | Spwde | lml_w Imucmu | E
:c:::.c h:* V,___':’ o : Select the checkbox to impose 3D contact compensation
----------------------------------------------- " to all operations supporting this mode whatever the
choice defined at machining operation level

Summary of the different Compensation output modes available for each operation:
Cutter compensation instructions are generated on the NC data output depending on the selected mode.

L]

| Moachining Operation 20 radial tip 20 rodiol profile J0 radial J0 contact E
\ Profile Contouring '
' batween planes) e Y. - - g
'Pocketing Va5 Yes - - i
tCircular Miling Va5 Vs - ‘
Bwespng - - - Yes H
i Batween Contour : : - Yes !
Bpiral Mileng - - - Yeés H
12 Level - - - Yes H
| Bween Roughng - - - Yes !
\Face l=aparametrics - - - Yes !
VMUt s Sweeping - - - Yes !
1 Multi Axis Curve '
E K Contact) 5 g YOS '
Pt Axis Contour Yos :
i Drven :
guun Axis Hele - - - Yes H
o MUt Axis Flank H
| Contouring ves ves E

I IO oo

© 2002 -2010 Dassault Systemes - All rights reserved 28
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Define the Part Operation: Defining a Machine-Tool (4/7)

Tooling:

racteneesee .

g &‘;Vlﬂm |¥a|asll¢l

| Newe (S WRh Actary Tabe Machre Dol ak_raches

Tool catalog which is selected by default when you

| Comere [ create a new operation or make a query.
i wy T I Iw | memerical . : e

5 ,;a: I Tw,:r = 3| Radius Compensation availability:

i B e ] | : Activate the possibility to put a Radius

compensation number on the tool that will be
generated in the output.

(a new parameter is added in the compensation
tab page in the tool definition panel)

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

<l | 3

© 2002 -2010 Dassault Systemes - All rights reserved 29
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Define the Part Operation: Defining a Machine-Tool (5/7)
Spindle Data: Lathe Machine_
3-axis Machine with/ without rotary table_ i
' CoTraE—— ox E = :
~ f P EFTARNE
i& vvl}:‘l’d Igllalkl | = E Nese  [Fortored tathe Macew 5 '
Mere [N ity ke Machire & Spmdle Data: | Comret | '
Corrert # Coordinates of the ; Navet | Yookng | Compwuation | MmaricComrol | !
:.::::E Tockng | Conpareaton | Mumerics Corevci | Home point E Spwdo a5 | e 3 s
B I'—H # Initial Axis orientation i P fe A
- 1 Contter pork & [ )
B of the spindle ] B 'D“ o
- H E Cante pork 2 [m—m :
Cot i l‘—a : S '
N : o= W
--------------------------------------------- | oty g o
E Fkany dewcton r——— E
Multi Axis Lathe Machine_ % er - ooz 3
e et ! Potebl oot inmubsach wode | ]
' ] Spindle Data: T T paean—
; E’ IQI\?:IE‘E,EM ; # Create spindles | |
it ; 4 Spindle name & number ‘
2 e S el e : # Spindle Axis system Spindle Data:
; e T — ] » origin point + Spindle and radial axis
g T ——— | ] . radial & axial axis + Coordinates of the Center
: s — : A oint
. e, — s | + Spindle max feedrate P
3 —— e ; # Initial angular position
e N | See dedicated training for ¢ Rotary angle
more information ¢ Rotary Direction
+ Rotary Type
5 All the coordinates are given according the Reference Machining Axis System.
These parameters are set automatically if you have associated a DELMIA Machine.
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Define the Part Operation: Defining a Machine-Tool (6/7)

Rotary Table (3 axis machine with Rotable):

2 ry .| Allows ROTABL/ Output between points for Axial
YCTTTFT A fouris

p— . Need to activate the option also in the axial

; . | operation

| w o (.,.I e 'E Rotary motions are displayed during Replay.
| Contm pore ¥ o I ROTABL/ Instructions are generated in the

( Contw pore Co— Output File.

1] [oe™H Facilitates environment set up by minimizing
; ::’: [oses ® the requirement on post processors (not

; m:a..w F. B ; having to deal with X, Y, Z, |, J, K output in
':‘:" 4 case of rotary table).

e FEE—

P S—— — : | Rotary Table Data:

| Batwewscn armetaton 2 | EO— + Coordinates of the table Center point

offset between physical Machine rotable center and
Part Operation Machining axis System origin (value
taking into account to calculate rotable matrix)
+ Initial angular position: position of the table before the
first NC operation
+ Rotary angle: minimum angle necessary to generate
Rotable instruction
+ Rotable Axis, Rotary Direction & Rotary Type: option use
for Rotable instruction

- All the coordinates are given according the Reference Machining Axis System.
These parameters are set automatically if you have associated a DELMIA Machine.
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Define the Part Operation: Defining a Machine-Tool (7/7) -
Multi axis Lathe Machine
TR i}
" — : IR 5
IO ER- ARSI S =
E Narse  [icrtroreal Lathe Nacherm. ) E Turret Data: sonde | Prw | vodeg | Compereston, | Wneres Cowo | ;
; — | . Coordina_tes of the 5 r— e
| Sorde Tosky | Compesaton | Mvencal Contrdl | : 'Iwmel xfnt 4 o . oty Yarwe = I
A — 5 # Initia is orientation : g'”""""lwm-mum- E
- Home pont 2 - l“‘"" E : E Faded ik r———. 5] 4
' 5 4 [ - e Ve Cangn dare ’
| i T — 4 |
a1 E ' ; =8 |
E Orwrtation 1 : [ E — £ :
TRAVERSER (Vertical Lathe Machine) Turret Data:
: e + Create turret
}w iy ¢ Turvet name & number
: i3 |Q Vlﬁ 3—;3;';5[[.}] 5 : ¢ Turret Axis system
N , ; Traverse Data: « origin point
Sr=n : + Number + radial & axial axis
e '°"I' ISR (W + pitch # Tool change point coordinates
: Traveese piih 3 a
--------------------------------------------- See dedicated training for more
information
= All the coordinates are given according the Reference Machining Axis System.
These parameters are set automatically if you have associated a DELMIA Machine.
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Define the Part Operation: Creating the Reference Machining Axis

1

Arks Nowe : [Mactwwg Aok Sysmemt \

E ¢<n¢|

# Name of the Reference Machining Axis System displayed in window (1)

#+ Select the arrows to define Z and X axis (2):

Axis Direction:
+ Selection: Selecting an element (Line, Fsur,
Edge on the part)
+ Manual:
* By coordinate: X,Y,Z
* By angle: select reference axis and define
the rotary angles

B g Dot oo l - . . 2
+ Pointin the view: select two points to define
- 2] S the orientation

+ Select the planes to select an already existing Machining or
design Axis system (3)

+ Select point to define the origin of the machining axis system (4):
= On the design
= Using MB3 and key coordinates

+ Origin check box (5):
Activate the Origin and specify the Number and Group to
generate the following syntax in the Apt Source: ORIGIN/ X, Y, Z,
Number, Group

+ All the output coordinates generated in the Apt, CLFile or NC Code are computed
according the current Machining Axis System.

STUDENT GUIDE

Student Notes :
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Define the Part Operation: Associating a Product or a Part to a Part peration

<~ You can associate different products for each Part Operation
to manage the Part Positioning and specific Set-Up.

Associated Product Selection HE

Lockix | 3 Mauerk eencoe E] g QJ E!J

MachmingSefp CATProcuct

Fies dlipe | Product” CATProduct) ) TR |

Padf* CATPart]

Select a Product or a Part to link this element to the Part Operation. This Product or Part is
automatically referenced in the Product List in the PPR tree associated to the CATProcess

AEC Plard Tool Pah Aleply

The Product can contain several parts:
# The Design Part NC Marndachuang o0 0 Dplay took mea curser postion on tool pate
+ The Stock OichafMocup ) Display tood canler powd inatend of ool 49,

# The Fixtures
+ The Manufacturing Geometrical Data

T Congleverisn Geonsiy
2
- ,/\Q 3 Create » CATPa! 10 slore geometyy

I e L

A Product can be automatically added to store NC geometry if you select the option in |£ |
Tool/Option/Machining setting
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Define the Part Operation: Define Geometrical Element for Computation and Simulation e

I——
[oedniy Gem, =™
i SOUBRSY. S— A. Define the part:
CATPadst?

Allows you to make analyze in the Simulation dialog box see Lesson 4

B. Define the Stock:
+ Use for Material Removal simulation
+ Use for Computation to make Rework Roughing in SMG (don’t define the
stock on the SMG Roughing Operation)
+ Use for automatic stock computation for LMG operation (need to activate
the option : right-click on the stock field and select [~ 35"~ ;

20 i —
'__ o C. Define Fixture: et St o Laths Opursers |
] ey Allows you to visualize them in the Material removal simulation and detect

collisions
D. Safety plane:
& e - Default plane used if there is a motion to/from plane define in the macro
| [osfkveference machnng o for Pt Gparaon 1 motions (approach, retract, )
& [Fona If you use auto-complete functionality, define instead transition, traverse box,

rota lane)
| Geometry | Pomin | Smdston | cpoon | Colsers crecing | Lo

A D B —— E. Traverse box plane:
B (]| mrocumamcissenbhysenolistod/tockPansody Select 5 planes that define a global traverse box for the part operation.
c TPOCCE WAy Se0.0 LT &5 iy e Partaody
F. Transition plane;
ctnd
D oft=eviee select the required planes that will be used as a global transition planes for the
E | (isaasiiammasiot part operation when using auto complete functionality.
F g o transhion plare selected
G t)i Wo rokary phare seected G. Rotation plane:
— Select the required planes that will be used as a global rotary planes for the
part operation when using auto complete functionality
. | Notice: Offsets can be added on all planes using right-click on the plane on
. 000 sl sel ine 30 model
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Define the Part Operation: Defining the Machine Position Setup

21
Nave:  [part Operaton 1
. No Dewsorption

|3 amMadwe. 1
w [Dmfak reference mactwing s for Part. Cperabon, |

‘ WMIMICMM|

Tool Changs Ponk Table Cantar Sabup
Orromrmio e |
% [cwm = L (- |
A T L [T——
Ll [T

Horw Pord

S From mactine.

S 3
[ 3
[ =

)

F
B
I

-_ 9 | OCmd'

Table Center Setup:

This translation is used to fix the physical origin of the
machine table according the Part Operation Reference
Machining Axis System

These values are added to the one you define at the machine
level.

Tool Change Point:

Define the tool change point.

For DELMIA machines change point is read from the machine
and cannot be modified in the Part Operation.

For Multi-axis lathe machines, the tool change point is read
from the machine and cannot be modified in the Part Operation.

Home Point:

Position of the different axis at the home position

If a DELMIA machine is already associated, these values can be
set automatically from it.

@NI the coordinates are given according to the Reference Machining Axis System.

STUDENT GUIDE

Student Notes :
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Define the Part Operation: Defining Simulation and Other Options
e T 1
anmmess " Bekaneindehetntodeieochelncindndebeind- [ [ReCumotion ;
ﬁ Wm' ----- — g : Define the value of the stock
t Ay i Simulation D | Ty e : tessellation tolerance for the
g s' Sj [CoFa ssherence rachnrg et 1 Part Operwace | $ simulation
'.--.“'.".'7."..'.'.".‘5".- oz | D I Default value = 0.2 mm
| ey | e [Comien ] conon | comenntmans | § Can be decrease to pm
) P — B sten | —
I e— y |
ial e E { . E
: ‘%l r l Tavatsreion o I T : Intermediate stock for
: _!]ﬁ Option s ] Milling and Turning
| R ' b [y | ot | s [ ] ot s | < I’—J operations
e A L T I e ; Activate the automatic stock
i | Clndomie 2och et or g Crmetins ; computation to avoid stock
R e e A selections in turning
i " Joreac operations
Activate the Collision
' [morored Lete L »
(et Lt WA < - - oo e s ' : }ﬂ NJM:-EMW.: : Checking Chec_k .box to
i s Collisions checking —_— ' N 5 detect any collision between
o ey T = ] the Design part and the tool
|| ot | e | e e i) 8| e i I
""""""""""""""" - | L0 e 1
: W On decon pat :
E ] on fosares E
1| et on ook s (— "
[ommmmtme Al
~,
? All the coordinates are given according to the Reference Machining Axis System.
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Why Do You Need a Manufacturing Program

A Manufacturing Program describes the processing order of the NC entities
that are taken into account for tool path computation: Machining Operations,
Auxiliary Operations and PP Instructions.

o Processl ist + The screen display is done by tools.

+ Operations Management (Create, Edit, Copy, Move,etc)
is available in a Manufacturing Program or between
Manufacturing Programs.

Tool Change 2 T1 Face Mill D 50 + Tool path simulation is done operation by operation.

3 Facing.1 + Automatic generation of Tool Change and Table Rotation

Tool Change.3 T1 End Mill D 10 orders is done at Manufacturing Program level.
+ NC output data can be generated at Manufacturing Program
; £ Manufacturing Program. 2 |- level .

The new Manufacturing Program is created after the current entity (Part Operation or Manufacturing Program)

@\ =%, eration.1
\/A Part Operation contains one or several Manufacturing :
Programs. & ¥ Tool Change 1 T1 Face Mill D 50
These Manufacturing Programs can be organized by user . 100l Change.2 T1 End Mill D 10
choices: q
+ Type of Activities (Roughing, Semi Finishing, Rework,etc ) C¥ Tool Change.3 T3 Conical Mill D 25
+ Tools (a program by tool) ¥ Tool Change 4 T4 End MIl D 6
+ Geometry (a program for all the pockets, for the holes,etc) m

© 2002 -2010 Dassault Systemes - All rights reserved 38



Numerical Control Infras tructure

STUDENT GUIDE

Student Notes :

What is Multi Setup Management

In the Manufacturing Process, each time you need to change the positioning of the
part on the machine, you need to create a new Part Operation.
It is better to create 1 CATProduct for each setup. Then associate each product to the

good Part Operation.

Part Operatlon 1
Product.1

15 ractirm sdected
[DaFack rafarence sachasrsg axi for Part Operation.

! Naww: | [Part Oparation 2 Part Operation.2
Product.2

dem dProcess List.1

[0 machine zedectad
Iiiummnhmonmn

Geometry | Postion | Sewdstion | Opten | Colsirs cheding |
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About the Intermediate Stock —
Activate the checkbox in Part
You can compute & visualize the input and output oPe.ra“m P PUOTU NG 0 COMPOS
< . 0 the intermediate stock
intermediate stock for all types of machining |
operations. This intermediate stock helps you to LT E xl;
optimize and compute a collision free toolpath. ! Commant r;"[;’:;:"
The input stock of an operation is the output stock of | 5
the previous operation. W— :
: ol wat ref dhrerg wcs for Part Oper 1 ]
You can mix different types of operations in your | 5
program irrespective of the sequence of those (| Gwmy | Pton | Skt | Ot ) Colrs ity | ;
. i . 3 [resvedate Ruck by Milrg ard 3 ® '
operations (milling & turning). e Rl B :
|
For machining operations, there are four options for The Stock clearance is the safety
managing the intermediate stocks: distance on the intermediate stock

» Input Intermediate Stock: Solid corresponding to the machined part before (7]
the machining operation. -
» Output Intermediate Stock: Solid corresponding to the machined part after
the machining operation.

» Ignore Input Stock:the computation of the tool path of the selected o These 2 fonctions
operation does not take into account of the intermediate stock input. — are also available
» Desactivate Output Stock Computation: it deactivates the computation of s with contextual

the output intermediate stock for the selected operationAlso the selected
peration and the following ones have the same intermediate stock as input.

menu

(€
=2/ The intermediate stock bodies are not stored. They are available only during the session of the CATProcess.
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How to Use the Intermediate Stock

You will see how to compute and visualize the input and output intermediate stock in
a program.

1. In Part Operation, define design part & stock

2. Select the checkbox for Intermediate stock. Enter
stock clearance as 2 mm.

3. Create any machining operation. The input
intermediate stock is displayed in 3D viewer.

4. Define the operation parameters and replay the
tool path.

5. Click on Update Output Stock. The output stock is
computed and displayed.

6. Create next operation and define its parameters.

7. Update the Input and Output stocks.

A G
S8k L]
9 ok | Prevew | 9 concel |

Input Intermediate Stock Output Intermediate Stock

© 2002 -2010 Dassault Systémes - All rights reserved 41



Numerical Control Infras tructure

STUDENT GUIDE

Student Notes :

Machining Operation Definition

This lesson covers the following topics:

Machining Operations Presentation
Tools and Tool Assembly

Feedrates Computation

Macro Motions

Axial Operations

Process Views

Geometry Wizard (Edge, Face)

Tool Path Verification and Simulation
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Machining Operation Presentation

You will see the Machining Operation Presentation.

Introduction
General Process
Strategy
Geometry

Tool Assembly
Feedrates
Macro Motions

L O U OB U UN O
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Machining Operations Presentation: Introduction

B2

v

In CATIA V5 we can create machining operation from 2 to 5§
axis

» Turning operations

» Milling operations

» Drilling operations

SBL

» Roughing operations
» Finishing operations

All the operations are defined in the same way

‘:""“ LQ ,nu(w Cq C‘G‘M
g
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Machining Operations Presentation: General Process

Profile Contouring. | .tléll

Mave:  [Folle Cortores 1 - Name of the Operation and Comment
Conment: | Mo Desorpton

1= | | 6B | 1A | 802 |

Mﬁmmomm

Define machining operation parameters concerning:

é o Feads&Spoeds
e Strategy Geometry Tool Macros
dm | 4G | 8 | 5& | 8¢
You can compute the tool path only if the light are all

green or orange

Took pah syl E]
# Green: geometry selected

Wty | Sepover | Frabeg | 2o | .
Dvection of g — # Orange: geometry optional
Machrn ok arce: o 2 # Red: missing geometry
Fodure acosecy: IET,—,,,'_E
i forcute =2 For each Tab page, define your parameters, click on
9 Clonetodipath 2 (] ool poskion O gusde « 7 » to have help
ey ~ 8 A picture shows you, the strategy used

_— - Double-click the blue value to modify it
CONQEne-3oon [,—3
Cwmm-wm :] ?
Os ¢

wl~| | 0 ' Replay and / or Simulate the operation tool path

‘ @ x I Praview I 9 CM'
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Machining Operations Presentation: Strategy

Frofde Contouring. | _tlﬂ

M Mofle Comtoseg |

e Descrpten

Corment:
l@ 1 | e | 8 | 260 |

ﬁwmomm

Strategy Tab:

é Define tool path style
Define Machining parameters:
# Direction of cut
# Machining Tolerance

Todk paes styie:

g | ot i | | Define Stepover (Axial & Radial) parameters

Ovection of 0! rra— 4 Number of levels
P — i 2 # Max depth of cut
Potire scsmr: Cr—— # Scallop height
Typa of contour: oy 2
@ Clnatoclpath 2 (] To poskion ON gude Define Finishing parameters
"""“"‘”:; . - 3 L, if you want to include a finishing/semi finishing
l E path on the bottom/side
Cum“nmm:lwm :] ?
Define High Speed milling parameters
O 305 2o Comente corner radius
'”'I'—'WI .".‘I 5’
- 9 o | _Puvew | @ cavel |
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Machining Operations Presentation: Geometry -
21

;' r:b Contoanig. | ,

mmnslml Geometry Tab:

:..'T:;,M = = = ' You can select a predefined Machining area or

[omimans ow s ow. define manually all the elements:

Ottset on Top - O Top : Soh

et e ; Define Geometrical Elements

# Part/ Stock / Check
# Top / Bottom / Imposed plane
# Limiting element
Code color:
# Green: geometry selected
# Orange: geometry optional
# Red: missing geometry
Define Offset on geometrical elements
# Double-click the value to modify it (A)
# For parameters with only 2 possible value: click
on the parameter to invert the selection (B)
# For parameters with more than 2 possible
e S values:
i L L] MB3 and select the good value (C)
- D x| _peww | 9 e |
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Machining Operations Presentation: Tool Assembly
Select From Catalog or External Database:
Prcile Cantmstng x | = ; 00k FY fugar e srterset 4—:1
- (B8] Tool Assembly query:  [58]8/0[1]9]9]8] 0]
il | 0 [1ah |0 | e | + Select the tool catalog or the ,::",' el i
I external database (1) b oot :
Y + Select the type of tool (2) | a———
ffi]s|al8(ole|a|s] # Make queries (optional) (3) ; :
e o — f
T L B You can select a tool assembly (holder
= + tool) by selecting a tool (bottom "LL ' :
- window) or a assembly (top window) | — —
: jj P
| IO EE—— =
s [3& | Tool que SIE 811110101810 =2 ;|
- T 2
i : ; q ry QJP-| wvlu | LU_‘_ 3
el # Select the tool catalog (1) i T T — s
o + Select the type of tool (2) B ER EEe i
' + Make queries (optional) (3) M 14
sz i e Sweace (
- 9 e | 9 covd “—:":"
- S cx | ‘C-"
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Machining Operations Presentation: Feedrates

Awwi  [volle Cotowrg |
Comwwerd: [N Desorgton

b | v | 368 [T Jees |
Fond o

2lx

W Actorans comouts Som toding Mead and Speeck
Feproad | B m

% [T m
Pty 1 000w
ar—
e

A- Feedrate definition:
# Activate « Automatic compute » if you want to
compute feedrate from tool values
# Deactivate « Automatic compute » to type your
own values

—
[ P 08 et 0N 1) OorTevs

.m

1] Poschatx reduction i comsens

B- Definition of Feedrate reductions in corners
# Activate the option to reduce Machining speed in
the corner

[~ Sewvde Soved

W Aroretic computs bon toding Fesce wnd Speeck
~ Jorde aA>S

et [ B
Ao

C- Spindle speed:
# Activate « Automatic compute » if you want to
compute feedrate from tool values
# Deactivate « automatic compute » if you want to
type your own values

D- Define quality: (for automatic computation from tool
parameters)
# Select Rough or Finish to load on the tool the
appropriate set of feeds & speeds values
# Click compute to update the values in the operation
feedrate tab page

STUDENT GUIDE

Student Notes :

© 2002 -2010 Dassault Systémes - All rights reserved

49



Numerical Control Infras tructure

Machining Operations Presentation: Macro Motions

Mae  [Profie Contourng |

Coresrk: |Wo Daccrpton,

o | 0 | ted | 2 [2E5]

a1l

1 Maao Maraogsrent

Matro

; Astract
1) Clearanee

1) Lndeng Retract

1) Linking Agproach

10 Ratuamnin o Lovel Rabract
10 Return n & Level agproach
1) Rotun fresh sess Dlut_!

Retract. | Pl by e

Cleararee | To sofety plave
b L Suld by wer
Lrding. L Duld By user

Astunin alovel 2 Puld by s
Reternmatevel 3 Bl by e
Roturn Prash Puthy 1 Buld by wer ~|

Macro Motions:

Macro motion allows to define in the machining
operation parameters for approach, retract & linking

motions.

Qa .,--

[ aTert Macro Toober

Mode: [Mtrr e

Macro selection:

# Select the macro you want to define

# Activate / inactivate Macro motions (right-click)
A symbol indicates you the status of the macro
(deactivate, geometry is missing, OK)

Store macro in your catalog or retrieve macro from
catalog

Macro definition: Opticns
# Select the type of macro (predefined or not)
# Build it or change parameters (double-click or
contextual menu)
+ Affect geometry

# Insert PP word (MB3 on green cross)

Sy
e B E s (R Ak
x| x|
]l L]
o 9 o | pean | S conci]

# Name the macro

+ Key a comment

# Activate or not « cornerized clearance with
radius »

STUDENT GUIDE

Student Notes :
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Tools and Tool Assembly

You will see how to import, select and create Tools and Tool Assembly.

» Tool Tab Presentation

» Selecting a Existing Tool or Tool Assembly

» Importing Tools in the Resources List

» Creating a Tool Catalog from the Resource List
» Creating a Tool or Tool Assembly
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Tools Tab Presentation

1. Select the Assembly or the tool to be defined.
If you select an assembly, the associated tool is set
automatically but you have the possibility to change it.

2. Select the kind of tool you want

3. Access to tool query windows

+ Select a tool already used in the document E =
+ Select a tool in a catalog or in a external database

4. Define a comment and the tool number if necessary

5. You can use 2D viewer for editing tool characteristics
by double-click on the values and access to more

parameter by clicking on

' FaadctSpeads | Conpancabon | A
Eummum[n.n_m
| Cormnda R TR
Ol
T |

! Largi [}

Protde Conmomiog | b

7

Nawe  [Profie Contowng 1

N | 0 | ted |24 | 262 |
19 14 |
il 8L E|0|S[810
e [red 0 50 IR
roulqlﬁlax [ m
L] patend 800l
|
|
|
i :
; 3
i [
9 - L
Seadzm, ﬂ~|---
Mera> |
o ]
D ok | _peven | 9 conel |

STUDENT GUIDE

Student Notes :
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Tool Queries:

Simple query: From a Tool type List proposed with : -
the current Manufacturing Operation, select a glil&'l
particular tool type or all Tools with £ Advanced |
Specify: Narme: T
+ The name of the tool (or a part of it) Nomminl Glameter: |
and/or

+ The tool diameter

Advanced query: create criteria for search T ) R A e AT A

: . 2 NSimple { Advanced :
via Attribute-condition-value settings e “Q] :
To appear in the result list, a tool must meet ody Gameter >= 1

all criteria Couner radus <= 4

Via contextual menu you can:
# Reorder the list of attributes
+ Look for a tool by a character string

Cobumn Fites .

<+ You can assign/ replace the tool assembly on a set of multiple Machining Operations
from contextual menu. o 4
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Importing Tools/Tool Assemblies in the Resources List

You can import existing Tools and Tool Assemblies from a Catalog or Database.
In this case there is no need to have an existing machining operation.

1. Click Import/List Tools or Tool Assemblies icon Auiliary Commands |
The Search Tool dialog box is displayed QB A9 XEHT

2. Select tools catalog via Look in item S

Select the type of search you want

4. You can make queries on tool parameters if
necessary

5. Select your tools in the list

The selected tools or tool assemblies are
automatically added in the Resources List and
available now for queries in the document.

od

-

T 919811 ZIal20n ¥ 18 15181240l 18 [l

e N el My *%
L Ve -l
EICTETRIC DICT ST TEY RIET =P el LY Y
el

(Resanesute

EEEIRERETEEELS

i

e

1 e g T | N [e— s | w1 | ok o ong
Bt M D bty €1 Wy [ henmny, % X E

- 22| poer| Rime)

You can import one or more Tool Assemblies for a given tool type

‘ »

‘:ow T [ Comwent [ o o st | T2t mrweg | ot dowcpen |1 from catalog or database.
- e -« The Search Tool Assembly functionality is almost the same as for
selecting a tool assembly by means of a query with query icon.
‘ ’ The only difference is the list of tool types that shows all the tool
;""'"" e types according to the active Machining workbench.
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Creating a Tool Catalog from the Resource List

You can create a tool catalog from selected tools in the resource list. A tool catalog can

contain tool assemblies, tools and tool inserts.

B Select the tool/s in the resource list
(shift/ctrl key for multi selection)

2. Right-click and select Send to Catalog
The Save in Catalog dialog box is
displayed that allows you to create a new
tool catalog or overwrite an existing one.

3. Tocreate a new tool catalog, click the [...]
button to navigate to the required folder
and type a new name for the catalog.
Otherwise save with the name of the
required catalog to overwrite.

4. Click OK to create the new or updated
catalog. The resulting tool catalog
appears in a new Catalog Editor window

m'iz;o'.;;i-;[is}@m'i
l& 3-axis_ Machine_Det
[l NSNS
lnealluoseoo
T2 End Mill D SRt

T1 End Mill D 10R¢2.5 !

Sove s '|

»
_ —

Duplcate Resources
Ragreserbatons »
Selaction Mode »
21

Save in catalog

Catalog name: [D:IR18_Config_June_15_07\ntel_sitartupiMarfactiringiToo ... |

Corpormnts catalog (.catalog)

@ Crosts & new catalog

—~
e

®

B 9 cua]

1=z

Foe: |
ok
Wil | copnts | i | Gareetus |

1 NC_OoS

T mC_mseats

3 NC_ OO _ASSEMRIES
¢ NC_CORFECTORS
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Importing Tools/Tool Assemblies in the Resources List

You can import existing Tools and Tool Assemblies from a Catalog or Database.
In this case there is no need to have an existing machining operation.

1. Click Import/List Tools or Tool Assemblies icon Auiliary Commands |
The Search Tool dialog box is displayed QB A9 XEHT

2. Select tools catalog via Look in item S

Select the type of search you want

4. You can make queries on tool parameters if
necessary

5. Select your tools in the list

The selected tools or tool assemblies are
automatically added in the Resources List and
available now for queries in the document.

od

-

T 919811 ZIal20n ¥ 18 15181240l 18 [l

e N el My *%
L Ve -l
EICTETRIC DICT ST TEY RIET =P el LY Y
el

(Resanesute

EEEIRERETEEELS

i

e

1 e g T | N [e— s | w1 | ok o ong
Bt M D bty €1 Wy [ henmny, % X E

- 22| poer| Rime)

You can import one or more Tool Assemblies for a given tool type

‘ »

‘:ow T [ Comwent [ o o st | T2t mrweg | ot dowcpen |1 from catalog or database.
- e -« The Search Tool Assembly functionality is almost the same as for
selecting a tool assembly by means of a query with query icon.
‘ ’ The only difference is the list of tool types that shows all the tool
;""'"" e types according to the active Machining workbench.
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Creating a Tool or Tool Assembly (1/5)

Dsiinelool Assemsy: @ —===0 o oA
b oo | 0 (e )0a | 0es | '

Define Holder:
1. Access to the tool definition Panel ' f =11

2. Select Assembly tab page { | [ty @ :

3. Create a new holder:
+ Key the name of the assembly
+ Define Comment, tool number, , :
number of stages & power : E
+ Define assembly parameters : > N— 5
(geometry, technology) i : 1 TeCGa) T
B 4 q ||| =T 8TE11101918]3]

E Nee T = __ng

=
— E El»uvnu [ @
Define Tool:

é i ' N Y TR
e S S T S ST Rl menlll @ e
4. Select tool tab page

5. Select tool from document or from catalog or : i

6. Define a new tool
+ Key the name of the tool
+ Define Comment, tool number ;
+ Define assembly parameters ; p—
(geometry, technology, feeds & speeds, '
compensation)

A
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Creating a Tool or Tool Assembly (2/5)

Details of Holder Parameters:

B OCHEEs. 0 et i e i S
» Tool Number: value generated in outputs 19 |1 | 5
» Number of stages: =T el E
1. a stage can be cylindrical or conical (3 parameters to define it Connent f
length, diameter1, diameter2) LT r— |

2. number max of stage =5 b 1

» Power: fixed for turning tool, powered for milling tool iPower T—— I
» Geometrical parameters: double-click the value to modify it — I

Geometry tab page: ja———leem W ' j ;
D1: tool diameters | B = 5
ST: total length (tool + holder) sy ,m—g f !. 5
Set X.Y,Z . E Se2: . [T o ".- E
Orientation: tool assembly setup angle Hoesmm ot r‘::_'_ug ; ! f '
Dx, dx: Diameters of the different stages ) ; | :
Lx: length of the different stages b I e & oo f
+ Core Daveter 2 (42 l’:..,—m : - ll
e 1 (AL : Gall
Technology tab page: @....,.
Number of components nmiotpantiti & |
+ e 3 (Gak  —— :
Gx: value of the gages ! Gage 24ak e —
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Creating a Tool or Tool Assembly (3/5)

Details of Tool Parameters: (1/3)

Tool type I —————
Name L 8%

» Tool Number: value generated in outputs if no assembly has ; u‘%’E ‘2 |£]31019]3]8] —ia]
been defined T
Comment } Teinaber: 3 =

» Ball end: activate it then all corner radius are equal to tool —
nominal radius ; P

' |
» Geometrical parameters: double-click the value to modify it : n
; I
&gg_)_j Access to the full geometrical and technological parameters ; g l
: d l 7
! ‘ § il i
| Geometry | Techckogy | Feeds tuspeeds |C0 <[] Peazam S
| dameler OF [ somes 3] ‘ .
E(m radus (Re): lm—m E [
i Overal length (1) o @ |
{cmogh ik [w @)
i Length (1) E:
EMW(@): lm—ﬁ ; @
wm ____ - cu-: ’|°""' __________ o 3‘) See 2 Next foils for the detail of each tab page
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Creating a Tool or Tool Assembly (4/5) -
Details of Tool Parameters: (2/3)
Enism| DAL
off #10]11919(813] Techvusogy | Feessasoesds || 1]»)
! e e =Y [Momed daneter O [Goom @) Geometry parameters:
et {, 5 mx:? [o-aven - D : Cutting diameter
" Dievited : [150wen <) :
| i 1 [r— L : tool total length
—r— § Length (0): [m B Lc : tool cutting length
: ™ ) Db : body diameter
J :umuxwdumm:r—w
| OSSP, pos MO Dnc : inner non- cutting diameter
]
| . e e e
5 ) ! ! Geamatry | Techeology | Feeds & Someds |¢] .
: | Namber cf Fites  [4 =)
A : Ewudm Rt hand v
iz |Mochngueky:  [ep T ~] Technology parameters:
@d E rmm;_ ET— ) All theses value can be used to
: 3 Wohspeedstedl make formula
1 Tooth dmscrptaon : | e— m———
| Toothmateddidesc.: [ All these values (or combination of
Atk orge (G ) theses values) can be retrieve in
’5 e the APT / NC code
e T
| Maxcmacheing kot | [Gen @)
E Max e tovm : [m—m
E Codlant syntax i1
E Wesght syreax EEEc—
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Creating a Tool or Tool Assembly (5/5)

Details of Tool Parameters: (3/3) [[bases | copmanen | o
_______________________________________ Eﬁnmucmm: |(n4_m B
ST Y Ot snta st [ @
- ofF 61411191983 R i .
¢ Mawe e % =@ 1 Firidhing foadrale : [CrT—a—— |
w r |Awdgepthof onbertnsh i o )
o A = Ew«wdmmm: |

¢ Dbt

| @ Roogheg ot speed - [Om_n )

& S :.'S'E«mwm: m
gwmrmmwm: mﬁ
| Roughing feedrate [owoen
faum«u&-w: CC— |
Ewmdmluw: o a— |

| Max nachweng feedrate : 160000m,_pn

o

Feeds and Speeds:

Optimal Feeds and Speeds and
cutting depth values recommended
by the tool maker.

Only feeds and speed values can be
automatically used by the system
(for time computation).

Compensation:
1. MB3 on Compensation site to edit

2. Modify the Compensation
parameters

¢+ Corrector Number

+ Length Register Number

+ Radius Register Number

+ Tool Diameter to specify the
compensation site location (for
example: the site P2 of the drill)

Compensation Definition 2 x|
Type [

orrector id ll—m
movmm[,—ﬁ
e 2 s rumber f,_'a

<~ The Radius register number is only available if the option - R mr
Radius Compensation has been activated on the Machine-tool.

STUDENT GUIDE

Student Notes :
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Creating a Tool/Tool Assembly from Scratch

You can create tool and tool assembly from scratch using the Tool change command
directly on the Resource List node without creating any machining activity.

1. Select the Resource List node in the specification tree.

2. Click any Tool Change.
The Tooling Creation dialog box displays for defining the
tool or tool assembly.

3. You can change tool parameters of the default tool

4. Click Assembly tab.
The empty page with Name field displays. Type the name
of the assembly that to be created. The tool assembly
along with the tool defined in the tool tab is displayed.
You can change the geometrical and technological
parameters of the tool assembly.

5. Click OK to create the tooling in the Resource List.

Processl st

{Processs|

Erodntiint
=Tl Resorcesd

8, 3aes_Detoudt_moctine
<= If the name of the assembly is not typed in the & 3 o pascine
Name field, then only the tool will be created. G end v Dl

2 countersirk Tool Dm0
2 Countersink Tool Diamt 2
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Feedrates Computation

You will learn what is Feed& Speed and how to compute Feedrates.

» Feedrates: Introduction
» How to compute Feedrate

\ B
L—l Depth of

cutin inches

Spindle speed in rpm or >

cutting speed in surface
feet per minute (sfpm) f Feed in inches '
_ per spindle ‘
revolution
SN

......................................................................................
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Feedrates: Introduction

Feedrate is the distance traveled by the cutting tool or workpiece in unit time and
Speed is number of revolutions of the cutting tool or workpiece per unit time.

Cutting conditions (feed/tooth and cutting speed) can be included in a tools catalog. This
data is converted into machining feedrate and spindle speed parameters to be used in
machining operations by means of formula.

In the Feeds and Speeds tab page of milling operations, the Rough or Finish quality of the
operation and the tool data are taken into account for computing the feeds and speeds.

When a tool is selected for an operation, spindle speed (N) and machining feedrate (Vf)
are computed using the following formula:

N (in rev/mn) =Vc /(D * PI)

where:

D = tool diameter for milling/drilling in mm

Vc = cutting speed of the tool or insert.

For turning operations, N is automatically set in mm/min with the value of the insert's
cutting speed.

VE(in mmirev)=Sz*N*Z

where:

Sz = feedrate/tooth on the tool

N = spindle speed in rev/min

Z = number of teeth on the tool (MFG_NB_OF_FLUTES) or 1 for a lathe insert.
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How to Compute Feedrate

A. Access to feedrate tab page
B. Feedrate Definition:
# Activate « Automatic compute » if you want to compute
feedrate from tool values
+ Deactivate « Automatic compute » if you want to type your
own values
+ Activate « Transition » you can locally set the feedrate for a
transition path to a machining operation from other
machining operation or from a tool change activity.
+ Select the feedrate unit: linear or angular
C. Definition of Feedrate reductions in corners:
+ Reduction rate: feedrate in the corner = X % of machining feedrate
+ Minimum angle: the feedrate will be reduce only in corner
with an arc angle bigger than this value
+ Maximum radius: no reduction of feedrate for corner with
radius bigger than value
+ Distance before / after corner: where start/stop the reduction
feedrate
D. Spindle speed:
+ Activate « Automatic compute » if you want to compute
feedrate from tool values
+ Deactivate « automatic compute » if you want to type your
own values
+ Activate Spindle output to Key the name of the assembly
+ Select the feedrate unit: linear or angular
E. Define quality:
+ Select Rough or Finish to load on the tool the appropriate set
of feeds & speeds
# Click compute to update the values in the operation feedrate
tab page

Nave:  [Profte Cortourg 1 § R
Commerts | Mo Descrpoon

0 | 1N | 3eR | 0 | 06O |
Food oo

4 AL Compuie Trom tooke Feeds and Speeds

ferroah [ 3]

Foatract: 1000w es_rn

Fretig In lre_re E
Sfween fucens 5]

e Lroor -1

Peodrole reduction n cormens
< Foodole roduxcton n coerers
Raauctionran ’—w
I

Dutarce bl oee comme © lm—‘

Onare oftes Conrer Ty

W Aramat: compute from bockng Fesds and Speede @

o Spinche ot
Madwwyg: I‘hr o E‘

Lne: reer= -

2

. A| | I
P B B

#8)

D oc | _Pwven | 9 caxel |
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Macro Motions

Macro Motions are the tool motions outside the material.

» Introduction

» Definition

» Catalogs for Macro Management
» How to Store Macros in Catalogs

Macro Management

Macro | Name | Mode -

() Approach Approach.1 None

( ) Retract Retract.1 Buid by user

() Cearance Clearance, 1 To safety plans

() Linking Retract Linking. 1 Build by user

() Linking Approach Linking. 1 Buldby user | 1~ Curienk Macrd Yosbay ~~ =T ToTSSsssssssssosoososg
()Retumn in alevelRetract  Retum inalevel.l  Buld by user ' Defition |oum | :
() Return in alevel Approach  Retumn in alevel.l  Buld by user ' Mode:

() Return firish pass Retract  Retum Finish Path.1  Buldby user % | [Crodar horzorkal sl H

Ql@a|=|
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Macro Motion: Introduction |

The NC Macro option provides features that enhance productivity.

The non-working motions are controlled by macros. Thus the tool idle time
in machining is reduced.

Tool damages either by collision or plunging are avoided using macros.
Different types of macros are used according to the machining processes.

& Febat - Bkl e
M Oewence Dwswres. | To ety tharn
| L Dty ot b | Bl by e
1 g Aty - Wkl by
§ Pesannaleelfenat  Astuninateell  Deldby wer
$ Povrnnaleveldgposh  Bstuminalevel | Bubd by wer
ML Benes bk paoss Petanct Rotumn Pk Polh | Budd by wner =

Cuvert Mo Todbos
Twts dee: l-::.-.- |

P zafelatn] S|SB |£]8] 1
1 E
h D ok | _treden | 9 comnt |

@You can use the pre-defined macros or you can create your own macro as per the requirement.
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Macro Motion Definition (1/2)

Macro definition or modification:
@ Click on an element to affect geometry

o At each intersection you can add PP
word instructions (green cross)

@ MB3 on a motion:
# Deactivate it
# Define Feedrate
# Delete it
+ Insert a new motion after it

The color of the line is according to
the Feedrate:

. Approach s
White : Local, Finishing 5& ;'-;;-[l
Green : Machining | ararsater «w :
Blue : Retract e e
Red : Rapid - . NATD
AT .
L teeen

——————

| |~ Current Macro Tookox
Defintion | Options |

M:[&ﬂdbymm

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

4 Ramping manen

P Berpercio.der to 4 plarm mobon
T el up to 3 plans maton

2 b e

|- Prrpendoue o a ke moticn
£+ Qrtance skong & ks mabon
T ool wes motion

§ Gotoaporne meticn

STUDENT GUIDE
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) e

Macro Build by user:

e i ] 2 K2 =" L L I Rl A 3

+—=| Tangent 3|  Axial up toaplane
42  Normal b_ Normal to line
2P s
1 Axial {/ Along a line
£ Y| Circular ﬁ Along tool axis
9’ Ramping ; To a point
Q “ Helix ;x Erase All
u'—'-! Add PP Word instruction ;x Erase Selected motion
Copy Approach or Retract macro on all
% Up to a plane and normal to it % approach or retract motions of the

other macros
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Catalogs for Macro Management Student Notes:

The Catalog is the way to store also the standard NC Macros. These catalogs are defined
directly from Macro definition tab page in CATIA V5.

The stored macros are accessible directly from the same dialog box during Machining
operation definition.

@ a 7.3 About a Macro Catalog:
E F_:I » A Setup Catalog of macro is including in CATIA installation
under \intel_a\Startup\Manufacturing\Macros directory

» During a CATIA V5 session, you can access several

Macros Catalog during operations creation in a single Part
Operation

» Macro Catalogs are CARTIA V5 standard catalog, so you
can edit and organize them as you want.
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How to Store Macros in Catalogs

1. Create a Machining Operation

2. Define your macro (Parameters, Name, Comment )

ol e 11
+ Select Create a new catalog or @ @ L mye—y

+ select “..."” button to Update an existing Catalog Or R Cmcyen
M | M | MeB | B B2 |

2bis - Retrieve a Macro from a catalog o e — e -
Select your Macro Catalog, type of macro, Macro B Accrcact

Patract Retract. | Y e

) Oowexe Cowexce.l To selety phore
€1 Lrnkirg Retract Unbong 1 Buskd by user
€1 Lrbrwg Agoroach Lnbong 1 Bk by uver
=TT A eI Ovedhintel_ah\startu .. [ E3 1) Petus nalevelReret  Astuninalevels  Suldby user
» 1 Potues i alevel Asroach  Petunnalevel s Suld by uoer

Cuveet | VHCRD Setng: = —] EE] &l ; Seea  ReoanFeshiehl Suldby e )
| cpeenn |
Pece [Mty e EI

T (i

2 N
S SV~

= o= [ I | Vs AR
F)
v | | Qoen | J—l—l.“ ot ﬂj
P o pow [y e Lo codig =l Cownl | - Q@ o | Podew | @ caxel |
™ Osom mpnadork
[ Shine P
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Axial Operations

You will learn how to create Axial Operations.

Creating an Axial operation: General Process
Creating an Axial operation

Strategy

Geometry

f ¥ ¢f «

A VBT HKERLLE NN SO R0 0,06 EI ~——

d B rIEREGE()
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Various Axial Operations

You can create Axial machining operations on a single point or on a pattern of point.

Following are the Axial Machining Operations:

0000,

(a)XeXeX0)

A I ETKEELLELEE S A dab 6,0 L

Drilling

Spot Drilling

Drilling Dwell Delay
Drilling Deep Hole
Drilling Break Chips
Tapping

. Reverse Threading
Thread Without Tap Head
Boring

T O n"mpDOoOwmp

- -

Boring and Chamfering

WOEE

CH®PPOVOZECr X

Boring Spindle Stop
Reaming

Counter Boring
Counter Sinking
Chamfering 2 Sides
Back Boring

T Slotting

Circular Milling
Thread Milling
Sequential Axial

Sequential Groove

©

STUDENT GUIDE

Student Notes :
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Creating an Axial Operation: General Process -
You will see one axial operation in detail. ‘ ; i
|1 |t [0 0
Click Axial Operation Icon | li I I_ L
S;I;ﬂ;i)peration to be created ,g.g. # 'ﬂ' -ﬂ‘, '
The new Part Operation is created after the current one. :w.mmm ;ff"‘“g
The Operation dialog box displays to edit it. copt- e oo = @
luﬂmftc‘-h, r-—g
reamma [
o Define the Operation geometry and g T
< parameters in the dialog box. s
]t 5
Click OK to create it e p— ”;],
the operation
@esr.
-normm
>3 ‘B part Operation. 1
Multi-edition possible of a parameter on a set = [ Manufacturing Program. 1 :
Machining Operation of a same type . immww-l Orill_Defast_Tool |
74
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Creating an Axial Operation

@ Name of the Operation + Comments

This comment will be generated in the APT

Source with the PPRINT prefix at the Deilling, 2

beginning of the operation @ Now:  [Cribea
Corwwerd:

lmmm

U |V | fed | 0 | 8 |

|‘o
(%)

Edit Cycle allows to define your own drilling cycle for APT
generation

You can edit it or modify it

# Using PP word Assistant

Replay Preview Button
+ Allow to check consistency between the geometry to
@ machine, the tool and parameters of the operation

+ Information message is displayed
- Check Tool diameter / Geometry diameter to

machine
- Tool pitch and tool way of rotation / Threaded
Geometry |
\i) Tool drveter graater than the davetes o machive

@ Replay and / or Simulate the operation tool path (See
dedicated Job Aid ‘Replay a Tool Path’)
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Creating an Axial Operation: Strategy [i]

Strategy tab page detailing:

A. The icon describes the tool path and the parameters

impacting the cycle. Driting, 2 7%
Nawe: Ol
Itis updated when you change a parameter modifying the tool RoDesow ‘
path 1% | teh | 0 | 05 |

Depth defined by Shoulder or by Tip

Powey |
Appraach cheararce (A) ©
Cwpth rode
Weagteauh (B
B. Define parameters for the operation ::’“” .
+ Power: From Tool Assembly / Fixed / Powered sl TP a—
#+ Approach Clearance offset (A) :,;;;::u l:] . '
+ Depth Computation mode
g g Allows generating NC Allows to generate
+ Plunge Options (See dedicated Job Aid ‘Plunge Options’) output with either Rotabl instruction
i when machine
+ Breakthrough value for Through Hole (B drilling cycle syntax :
" v ©) corresponding to the circular pattern.
+ Tool Compensation number selected machine or 9 ok | _pedem | @ coed |
' GOTO points
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Pattern Management- Hole Selection

You will learn,how to create a Machining Pattern.

» Creating a Machining pattern: General Process
» How to Create a Machining Pattern

» Power Search

» How to Search Axial Features
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Creating a Machining Pattern: General Process

It allows to create a Machining Pattern in the machining operation
definition or by clicking on the machining pattern icon E

I' """""" """"""""""
¢ [Madwwg ratrem 1

Select the red hole depth representation [ e ;
in the sensitive icon or click icon. s o ] [l became o
 Ofset on Cck - Onm | Fond Acs ) OR
: Cowat |
: 7/ ,'/ \ X/ No poln '
: 77 T errE—
2 ‘ ///j: l 7~ Racthreg patmrn: [Vacveg Pader | 1
a. Select a Design Pattern or an already : § X A s g, (P e
created Machining Pattern in the Pattern | :// e
- Selection dialog box or R i | a =
b. Select directly the geometry in the CATIA : AN e
screen to add it to the Machining Pattern ; " .
+ MO ot ION Tewe s Las St wnbe ol

1 Double-Click in the CATIA screen or

Use Esc key to quit the Machining
Pattern selection mode

\

.
L e Machining Design Patters

™ Lm RectPattom.
=2/ A Machining Pattern can include Design Patterns and/or : wm wl
individual holes and/or other Machining Patterns and/or ; ﬁ%’“m&"" *_""": T
point and/or circular edges : v e
‘ f nomowo

............................
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How to Create a Machining Pattern (1/2)

You can predefine your Machining Pattern and can be reused in different operations.

The Jump Distance is used to specify an offset on -_1“" tndow e

the top of the holes that will be applied for the
transition paths between two holes.
This transition path is perform in RAPID mode

Machining Operations 4
fuchary Operations »

0 The 3 ways for ordering pattern points (MB3) are
Manual, Closest or By Band

Machireng Pattermd

Manual: Successively select the points in the order

you want them sequenced R e
Fattern geonetry: [Pattern Geometry 1
Cick 10 adkd postions (e it hery Lo remeve)

Closest: The pattern point closest the first point is T

i Top Element
given the next sequence number, A -

the next closest to that is given the next sequence B
number and so on
By Band: Define the mode Zig zag or One way &
the width of the bands
2|
M:IZ‘O”O :]
Widh:
ey
— @ ok | Scane| - 2o o)
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How to Create a Machining Pattern (2/2)

@ Hole Selection

# Select Hole and pattern one by one or 20
# MB3 on “No Point” and select the option | T ; e Ll ey
# Remove all selected holes/patterns Y- i fé;"&,';i,.’."mm
# Remove one position | Covate. : N v
# Deactivate position from Xto Y m .
# Find Features through Faces: you select D et Pastunes Thecuch Foces |
all the circles on faces iV abass uoveg :

# Reverse Ordering
# Analyze: to visualize the different entities
of the machining pattern

@ Three Ways to define Tool Axis (MB3) | Weiabe Axi
# Fixed, Variable or Normal to Part Surface = | HNomdToPSau
* If you select Normal to PS, you must define
the Part Surface by selecting (a)
* If you select Variable, using contextual
menu on the part (mb3 on arrow) (b) you

can define a axis direction for each point

Local modification of a Pattern of Points

A contextual menu is available at each point of the
Machining Pattern using MB3. The following actions
are available as shown.

© 2002 -2010 Dassault Systemes - All rights reserved 80



Numerical Control Infras tructure

1. Select range of diameters

2. Select the faces
Select a reference feature on the part if you want to apply all it
properties to all positions (optional)

3. Make queries on features (optional)

4. Click search icon

5. Click OK

STUDENT GUIDE
Student Notes :
Power Search: General Process x -
[r. « Cancel

Power Search is the selection of Hole Design Feature.
It allows to search hole on the part.
Select « find features through faces » in contextual menu | T ——

P T————

Supports Mirror and Transformation operators

a optional

()
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How to Search Axial Features

1. Type minimum diameter and maximum diameter
to search a specific diameter, type the same value

2. Activate the option if the hole edge is composed of
several elements

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1. Click the icon and select a feature on the part
orin the specification tree

1. Select the feature (Hole)

2. Select the attribute

i‘:&lﬂi@ /:-;\ 3. Complete the formula for the query

!m.,_ ‘ e == e s 4. Add/remove it to the list
5. Confirm
BT o 9 cwe Click search |[#] and OK to validate

remove all the positions or cancel
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Process Views

You will learn the different Process Views.

» Introduction to Process Views
» Manufacturing View details
» Process Table details

: Mandacturing Yiew

| *SManufacturing View (by Tooling) | ST — i
: E T1 End Mill D 10Rc2.5 ; —
: A Rroughing 1 ; T T —
{\ .‘E T2 End Mill D 8Rcl E =B ey g MBS oo s o i
SR : {9 2evel1 : T oaett B e i - aeeeomd . B s e
L ) .- T3 Ball Nose D6 5 . e Wt 17980 ::::: Bum
' Toww wing | e d oy ke . | 2990 {70 Bt e T4 U % et e
15 2Level 2 : o B e L e & ey S
—5-" Spiral milling 1 i — g~ NN —— T
%54, Contour-driven. 1 : B i e mr e | 8% o
Bt ; s — B
¢ = B T4BallNose D4 5
— (P Aevel 3 ; " . o
: —% Contour-driven.2 ; - s ol
[ spral miling.2 5
: ~%3 Contour-driven.3 5
2 Contour-driven 4 '
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Introduction to Process Views

You have different ways to visualize the Machining entities in the CATProcess:

= = = i BEPPR.
First based on the PPR: ProcessList which : E Procsselbt .
is a sequential view on the Machining > 5
A - 7 Part Operation.1 '
Program display as a tree structure | ‘ : e '
o : Tool Change.1 T1 End MillD 10Rc2.5 |
4. : ; BRoughing 1 (Computed)
‘ E“'::::::"mz;w")i | Tool Change 2 T2 Erd Mill D $Rel
- T, : : £9 2eved 1 (Computed)
i Ensndn-oam | ' Tool Change3 T3 Ball Nose D6
E 19 aewin : ' 19 owed.2 (Computed)
' T3 Bal Nose DG - ' Spieal milling 1 (Comguited)
The second one based on the Manufacturing ! 19 Aawed 2 ; ' %mmdm.l (Computed) :
o 3 . 2 ' - ! ' v 0 :
. g 7t spral mieg 4 ' ) Sweeping | (Computed)
vnew..w.hlch allows you to vnsuallge_your : ; 18 Contour-driven{ : ; Tool Change 4 T4 Ball Nose D4 ;
Machining Program sort by Machining object ! > Sweepi 1 : ' 19 2w 3 (Computed) |
and see the element attached to this object [ g '*:-::;m : ; H contonr ::---vam :
= ' - ' Spiral miling .2 (Computed)
(Pattern, Tools, Operation type, Features) ; Cuter-dioen 2 : ] 5 a3 )
: 57 spral mitng 2 - ‘ Contour-driven 4 (Computed)
‘ . Cortour-driven 3 : T e o e o S L
! ¥ Contour-driven 4
...,..T ! —e PR—— Po o e te
Pzt B e -
The Last one, the Process Table: which is a tabular view of ¢ . s e
. . . ’ Cwea - e b W vw OO B m Cewei
the Process, or a given Part Operation or a given ol } TR, BN === (RN
Manufacturing Program. Boomeams S e PN o=sE
It provides an alternative view to the PPR tree. B et ek R 1
. J L}
-~ o =)
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Manufacturing View Details (1/3)

Each time you create an operation, the system creates a new machining feature which
is the geometry (machining pattern, surface) machined in this operation.

This machining feature is available for any further operation.

f-rutoctirmg vew TP
| “ ¥ Manuf e = The Machining/ Machinable Features are
| i ScRing View (Dy Destane ) directly accessible in the combo list in the
; Pattern Geometry.1 definition operation dialog box.
: L-27% Machining Pattern.1

=-Pattern Geomelry.2

L:E Machining Pattern.2 " N Ping?

. Commwre. Pl evcromn

I | B | B | B |

¢ [Nachrng Papan |
%rmml

A V7)o
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Manufacturing View Details (2/3)

Using Manufacturing View, you can visualize:

A. Features: basic geometry of the design and Relation (Check and Rules)
. Patterns: design and machining patterns in PO

B
C. Machining operations in PO with associated tools
D. Machining operations in PO sorted by tool

E

. Machinable Features: Predefined set of geometry

h ; . . :
‘ . ! - :
| ' - B ~ [ P . 4
e [ rr— | pramesera wefor ot | £ttt Ve o Took]
| 963 ek Fastre | ' roriasmar be ‘ Wm“,_‘ﬂ - @lllndmla()l RC2. H
v 1 ‘ L7 machinng Pame 8 a4 - . Brovging
| @Stk Fesse 2 : ":t:""‘"“”’ : Newdd _ E T2 Endd MILD BRc 1
Reswork Area Feoture 4 : i Machiniy Patteen 2 -
o (., VR S e ——————
L}
L L L L L T T T -

Newi2 " 19 fevet
=3 2ewis « = 73800 Nose D6
G 14 Rl Piows D4 : Ebnmz

.
a4 t32
i 7 ookl g 1 : .f-"tfaul -
o id vy 2 : . Cortour-drven. 1

0 T4 Bl iowe D4 Lo®= B Ta Rl Nose D4

'

i

'

S . Ip 2eved 3

. B(rnm«hnv-l - E(‘xrﬁxn deiven.2 H
! Contous driven 2 - 2 il milew. 2 H
: R(nlml—dm-l < < “. - :
F ‘ ¥, Cortour-deiven. 3 i
'

'

'

o0 Cortour -dhiven | .
§§ T4 Bkl Nose DA . ¥, Contour -driven. 4
CSuescsssssssscsscssscscscadV Shenssnmes ——

(C)
QY«: can use ‘Advanced Sort and Filtering’ option if your view is sorted by Machining Features.
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Manufacturing View Details (3/3)

Advanced Sort and Filtering:
This functionality allows you to sort Machinable Axial
Features and Machinable Milling Features.

& rrism
Machinable Axial Features are axial features created by el g for Pa
Prismatic Machining Preparation Assistant and Machinable
sany 2 . . el )" Properties Ak sentar
Milling Features consist Prismatic Machining Area and 1 open st Toee
Prismatic Rework Area features. %
Advanced Sort and Fltering _1]5’ n\em Prowen
@ Machinsbie &l Feshure Orly. (' Mchinable Millng Festire Orly

Machruble Al Fastirn

Seet By Criteria 1 o -

St By Criteria 2! Jorncten hod

Machinng Stabus [ :]

Pattern l“ :]

Dvectin Noscection |

races

Festure Type e Saection —————

Machirubls Milng Fastirs

Soxt By: '-‘..,. -:I

Machining Stavus [+ 3

X 9 x| 9cacel

You can sort either Axial features or Milling Features.

w» For Axial features, you can sort by different criteria and filter by Machining Status, Pattern,
Direction, Faces or Feature Type

w» For Milling features, you can sort by name and filter by Machining Status.

)
Q Unused Machinable Features can be deleted using ‘Delete Unused’ in contextual menu.

STUDENT GUIDE

Student Notes :
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Process Table Details (1/2)

Introduction:

This window gives you a table view of your Part Operations, Manufacturing
Program and Machining operations with associated parameters.

Like for the Manufacturing view,
# Selecting an entity in the view will highlight the corresponding operation in
the other views (PPR tree and the Manufacturing view).
# You can edit an operation directly from this table and have the same
contextual menu as in the PPR tree.

You can access to this window using the dedicated icon @ or Contextual menu
on the Part Operation or Manufacturing Program

, alcix
Access to predefined
table views = fsent =]
! 1 | Compuns | Packed | W... | Soached tr
(columns order A Part Operation. | :fOc-dm . Jam_Mechine_... « - . o %
and filter) B Mavsachuing Frogram 2 Mawdachuing Program - ; . : o S
1 Tool Change. 1 Tool Change - . - TiEndMED10... - - . [T
Rougherg | Roughrg 1400mm v 400CtL.. - TLEndMEDI0.. -« B et Mo Cowpted Mo o %
) Tool Change.2 Tool Change - . - MEdMIDRC - - - - - W %
4 Nevell Davel 1600mm we  1300CL... - ~T2EndMEDORcE - @ UpT.. Mo Cowputed Mo [T
S Tod Ohange. Tod Ohange JU3 ol Moo 06 L ]
B Aevel2 Devel 2000w we 12000, - [TI0oINose06 - B WpT.. Mo Cowpsed W0 e S
7 Sorad vilirg | “rsd rdng 2000me_we  1200CL.. - </TIBeiMNotele - @ UpT.. Mo Cowpated Mo e %
3 Contour-drven | Contour-driven AO00me_wn 200000 = =JT3 Bl Norse D6 . Wl Mo Cowpuated Mo L
Kl Tool Change. 4 Tool Change - . = T4 Bl Nose D4 - - - - - W =
10 Nevel s Devel 000mwre_we 000K JT4 Ball Noe 04 . ® wr No Compted Mo N %
1 Contour-driven 2 Contour-driven 2000000 _wn 240008 = <JT4 Ball Nose D4 - % wr Mo Cowputed Mo o S
[+ Soird viling 2 o o rillrg W00mws_we OOCE... - -TADMMNODS - i N No Cowpted Mo [T A
13 Contour drven 3 Contour driven I000eee et 2400CL.. JT4 Bl e 04 s W N Cowpated W0 [ %
4 Contour-driven s Contour-driven 000 we MO0CL.. - JTABINGeDd - @ T N Cowpsed Mo [
4 | &
-_ e | _nb |
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Process Table Details (2/2)

How to use the Process Table:

Right-click in the Process Table to access a number of commands
# Column Filter
# Column Order
# Select by String

These commands allow you to customize the table to your needs.

» Column Filter:
Select the columns that you want to include in the Process Table
You can use the Ctrl and Shift keys to make multiple selections.

» Column Order:

You can change the order of the filtered columns in the Process Table
by selecting a line and moving it in the list by means of the Up / Down
buttons.

» Select By string:

You can use the pop-up that appears to search for any character string
in the Process Table

(for example: tool change).

MG Ines where [a chan 3]»'.1:1.- ;]”
[0 Come Senctonn

[ 0a|0m|ow|

Status -
Lockad —]
Cormguted

Padved

Video resut
spectmd vm

Total tew
Moy e
Machining tolerane
Rty act Hoadr st
fpproach foedate
Yool Jnsert reswe
Lepseably rave
Transtion feacrabs

Norvel Saveter
Corres radhs Nose radhs
Qutrg length

NN QUi Ghametey
Firkching feach sbe

Correr radushose rodus

Cuetrg lngth

| [N SO SRR ———— S

STUDENT GUIDE

Student Notes :
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Geometry Wizard (Edge, Face)

You will learn how to select Edge and/or Face which is necessary for machining
operations.

» Introduction to Geometry Wizard
» Edge Selection
» Face Selection

xi
_J_@Qo/:;(@ DD S0k S cace

E|
(9 PHPLE2T oo o

STUDENT GUIDE

Student Notes :
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Introduction to Geometry Wizard

#» The Edge Selection toolbar contains commands to help you to select edges of
contours when specifying geometry in machining operations.

=
DNO /TP 9k e

» The Face Selection toolbar and Tools Palette appear when face selection is necessary
for machining operations.

5
DI PH DD 0K 9 s

» In some cases when automatic propagation is interrupted, a label appears at the extremity
of the last selected edge. For example:

# Next: This means that the maximum number of steps forward has been reached.

# Angle: This means that the maximum angle is not respected or there is an ambiguity.
# Tolerance: This means that the maximum gap is not respected.

# Closed Loop: This means that the contour is closed
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How to use Edge Selection (1/2)

1. Select the mode of navigation: ot

# Link type (way of link elements between two not consecutive
edge selection)

# Number of elements for automatic navigation

2. Propagation Domains:

By default, only the edges included in the current Body (or
Geometrical Set) can be selected. You can add other bodies by
clicking the Add button and selecting new bodies in the 3D |

Maimum
viewer. You can remove selected bodies by right-clicking the 0. =
Propagation Domains area and selecting the Reset contextual SRR, 0 45009
command. Max Steps Forward 1
i | &

3. During automatic propagation, if there are more that one possible
edges for selection, the best candidate is selected according to the chose_|
following criteria: -

# The gap between the last selected edge and the candidate edge
must be less than the Maximum gap.

# The angle between the tangent of the candidate edge and the
tangent to the last selected edges must be less than the
Maximum angle. If there still more that one candidates, the one
that makes the smallest angle is preferred.
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How to use Edge Selection (2/2)

[$)] # Automatic edge selection

= Action: Select one element then click the icon

* Result: Select the X next edges in the indicated direction
Si| # Automatic edge selection until selected element

*Action: Select the first edge, click the icon and select the last edge """ |
*Result: Select the X edges between the two selected edges
¢ Insert Line
= Action: Click the icon and select the two points anw[o.:m—m‘
=Result: a line is inserted between the two points R
2| # Close Contour Max Steps Forward [ 75
= Action: Click the icon Seps Back
*Result: a line is inserted between the two extremity of the contour
@ ¢ Delete edges - e

= Action: Click icon
=Result: Delete the Y last edges
# Delete edges until element
= Action: Click icon and select the last edge you want to keep
*Result: Delete the last edges until the selected edge
4| # Delete contours
# Validate selection or cancel 0K @ Cancel

2]
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How to use Face Selection (1/2)

The Face Selection toolbar contains commands to help you to select faces
when specifying geometry in machining operations.

# Navigate on Belt of Faces icon allows you to select all faces that are adjacent to the
one you have selected.

»Select two adjacent faces and click the icon. All adjacent face are selected.

E} # Navigate on Faces Until a Face icon allows you to select all faces that are adjacent
' between start faces and a stop face.

=Select two faces that are adjacent (to give the direction of selection) and then
click the icon.

=select a third face where you want selection to end.

=] # Navigate on Faces icon allows you to select all faces which are tangent to a selected
face.

»Select a face and then click this icon.
# Preview the Contour icon allows you to highlight the contour of selected faces.

# Select Faces in a Polygon Trap icon allows you to select all faces that are situated
entirely within a polygon.

=Select the icon.

=Click the places in the viewer where you want the corners of the polygon to be.
Double-click to end corner definition.

%p # Select Visible Faces in a Polygon Trap icon allows you to select only the faces

)

Ees

that are located entirely within a polygon and that are visible on the screen.
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How to use Face Selection (2/2)

n’

+ Select Normal Faces icon lets you select faces that are:
=*normal to a main axis.
=parallel or perpendicular to a face that you select as reference.

# Retrieve Faces of Same Color icon allows you to select all faces of a given color.

=Select a face of a given color and then click the icon. All faces of that color are
selected.

*Note that you can define the color of a face via the Edit/Properties menu item
when the face is selected.

+ Selection Sets icon allows you to select faces belonging to previously created
selection sets. This action is a shortcut to the Selection Sets item in the Edit menu.

=Click the icon and select the selection set you want to use in the displayed dialog
box.

=*Press Close.
+ Reset All Selections icon.
=Click the icon to reset all selections made with the Face Selection toolbar.

# Accept/ Cancel Geometry Selections icon allows you to accept / refuse selected

geometry and exit selection mode.

D 0K @ Cancel

STUDENT GUIDE

Student Notes :
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Tool Path Verification and Simulation

You will learn how to verify and simulate the Manufacturing Program.

» Accessing Replay and Simulation Tools

» Reply and Simulation Tools User Interface
» How to Replay a Tool Path

» How to Simulate Material Removal by Photo
»

.

)
HNC Cutput Managemant
)

How to Simulate Material Removal by Video
NC Manufacturing Verification NVG
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Accessing Replay and Simulation Tools .5

The Replay of the tool path displays tool trajectory and it can be run for:
» A Manufacturing Program
w» One or several Machining Operations @ @osn. T ;

A. Select Manufacturing Program or Operation in the ke £
tree. Then Right-Click and select Replay Tool Path 'F“'r‘,.':.“;'..'.‘;.'l"‘?."?..’mmmm - 5
in the contextual menu or ‘ Eg | ' :

| tu A oan e réd e
g'l’ml Chwnge 2 o L e

B. Select the operation in the tree and click icon in | % B s e’ R 9
the menu bar | o i
- Bl Rescurcondint e crec S

C. Edit the Operation and use Replay button

T e
- T
o e
NI |1eE | 0A | s |
wassy e -]
e o
< F .
Cfl o s A eve
Roughimg. 1

I AN »“ o B e Lo B
TR e
Eeplay posticrn . Ct-;" *

sat [§ b
Current [4555 L
ed  [5%) b
Feodrate =D
X5 00%ren Yo L40,7 L 2o Jo-0. 01 Bren
x mt-rln 150w 25 Tobalties = 1 700 195
Tool path replay ! >
i) -_ S|
oy B o) Bimei)

© 2002 -2010 Dassault Systemes - All rights reserved 97



Numerical Control Infras tructure

Replay and Simulation Tools User Interface (1/5)

Replay Dialog box:

From the Replay dialog box you can access to different functionalities:

Replay controls for:
* Tool path replay

: . ) Tools for tool
* Material removal simulation path replay
Yool animation ‘E‘ ) LI
“lalur» |m N
I | I | Tools for material
Tools for photo ¥ removal simulation
simulation Replay positions
Start | 1 [N
»{ | Current | 4599 [
End  [4599 L Tools for machine
Partial Tool Path Feedrate =RAPID tool simulation
Reola X=-5,089mm Y=148.713mm Z=-0,818mm
play I=0 )=0 K=1
Machining time = 1Smn 25 Total time = 17mn 195
) x|
-

Information on tool path:
* point & vector coordinates
* Feedrate
* Machining/ Total Time

STUDENT GUIDE

Student Notes :
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Replay and Simulation Tools User Interface (2/5)

Tool Path Reply Functionalities:

Mot Asis Flaek Comonwing 2| x|
It allows you to visualize tool trajectory. Todl arimation i
£ |1 III I » - hd 0’
Tools for tool path replay: — b
» Replay mode (a) ~Replay poskicns ﬂﬁ
» Tool visualization mode (b) s B -
» Tool path colors (c) I T — |
» Tracutdisplay (d) e i
Yo S0LEAG Yot 2, 2160men Zw485, 22 30000
[=-5. 968600006 J=-0.0571484 k=0, 996195
Machrang time = 225 Total tive = 225
Qo

O,
Display Tracut \ @

Display all tool axes

©

Blue color for
retract
motions
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Replay and Simulation Tools User Interface (3/5)

Photo Functionalities:

» The Photo mode displays the result of the material removal at the end of the Machining Operation.
» This very fast simulation is based on a Pixel algorithm.

» The Photo simulation is performed in a new CATIA window called Photo.

w» The result of this simulation can be analyzed to detect Gouging, Undercut and Tool Clash.

» Only available for 2.5 and 3 axis operation without Rotable.

Tools for photo simulation:

» Run photo simulation (1)
» Analyze tools available on the result of the photo

camen [T # Using measure tool (3)

_—"j + Using code color on gouge element or no remaining depth (2)
9]
5

Erd 10

Faadrabe «L000Mn_re
L 1S SAGEE Ykl 7] v T-45. 22000

1S SESN-00R D) (X571 4854 Km) PP019S
Mochewg Ume = 225 Told trwe = 22y

@ '
- 2 : ; | @
R I e e e e
o g ¥ ' '
N “ - !
H '
’ '

Ex g |
e
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Replay and Simulation Tools User Interface (4/5) pdentiotes,

Video Functionalities:

The Video mode is a material removal simulation. It gives an animation of the tool path
and any Machine Rotations in the program are taken into account. The goal is to
ensure that a good NC program will sent to the post processor.

Multi-Asas Hank Contouring. |

Tools for Video simulation:

» Run video simulation
# Full video from beginning (1)

» Save video result
# In a CATProduct / CGR file (externally) (2)
# At the operation level (internally) (3)

Foodrate =1 000re_mn

D e » Run video simulation
Mo the o 22 Toimenzss # From the last video result saved internally (4)

. — | CGR File
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Replay and Simulation Tools User Interface (5/5)

Added Video Functionalities (need NVG license):
The goal is to analyze the result of the video simulation.

M1 Asrs Hank Contourinm. x| Tools for video simulation analyze:

» Run video simulation (1)

w» Save video result (at the operation level or externally)

» Analyze tools available on the result of the video
# Using code color on gouge element or no remaining depth (2)
# Using measure tool (3)

Foodate =1000nw » Tool Collision analyze (4)
om 150, 4G YA 2. 21 Grwe Zor45, 2230700 .
I=5.980650-006 Jo3,0671404 K0, 5%15% » Video Options
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How to Replay a Tool Path (1/4) |:a Siicentiigies;

The following Replay Options are available:

® -
\\{' Replay mode: Z Plane by Z plane

@gf’f‘@ﬂ @\
i,

f
1 Until pp instruction

i:l Tool Visualization Mode:

Continuous Point by Point
Plane by Plane Feedrate by Feedrate
(C.:\ Tool at the last position |Tool displayed at each position
2

\\\'\ Color Mode:

Color Mode
na—l0,

Tool Axis displayed at each position

© 0 8 &| Displays the tool point for the trajectory:
Same Color L Displays the tool tip or center point and contact point (if it is
- stored) for tool trajectory
The feedrate colors can —» Displays the contact point (if it is stored) for tool trajectory
:’:o"':f:: in the hining! == 3 otherwise, display the tool tip or center point
general menu 2 == — - Displays the contact point only (if it is stored) for tool trajectory
= e Digplays the tool tip or center point (only possibility in 2.5 axis)

(F Y e —
i ) édl Holder Visibility Options:
Q @ﬂ—mdes the holder

& Mwm«maew@mmmwmmm )
[TRACUT instructions are not taken into account to display tool path Displays the holder
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How to Replay a Tool Path (2/4)

Reughing 1 21x

Todl anennon o | i 1%
«IQIIIIDI» 3 -
O IAHEN - 52

RW‘MM - oy 8 *

| (—
B Curert | 4599 B
End |59 L
Peedrate =480

om0V Yo | 45,71 200 2181 B0,
c =0 )=0 k=1

Machinieg tise = 150w 25 Total tese = 17 195
A
:J Animation Stop
Backward Forward

Go to Start Display Complete
‘na veu)eei]....p.., Tool Path

Y I 4 | I |fl »
& T

Animation Speed control for
continuous Replay Mode

The Machining time and the Total time of the operation:
# Machining time: time corresponding to
Machining + Finishing motions
# Total time: Machining time + time
corresponding to approach, retract, Rapid
(if value defined in the PO), delay

Number of Points to be
10 ‘ visualized for Point by
Point Replay Mode

---------------------

o
::., ‘%—E: 5‘_ Partial Tool Path Replay is possible
o &IE by defining Start and End positions.

Start or End positions can be entered in text boxes or
can be selected from 3D graphics area.

= You can display the tool path of different operations together by selecting
the machining operations with the CTRL key and click replay icon.

STUDENT GUIDE

Student Notes :
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How to Replay a Tool Path (3/4)

Option for Tool Path Visualization:

I
=

Pt Operation d
B raretsctinng Progroen |

p- &5 Tood Chunge 1 T1 Exd MR D 10 @
Focng t (Congunnd) o Prro—
Pocketing | (Corguted) Cpones
smz(mmxm [
I . e
3 Focng 3 (Congunnd) [os— i "t
D Probie Cortouning. 3 (1 e " Qergn i ret

Coger THsbrmaiin [ Sige St e (s

chie Contran g 2 (1] com e =TT
maummmq X o o Peklaes 1

b &3 Tood Change 3 11 Exd P10 pow 4

5 Tool Change 2 T1 End £ i b e :

~ W Machirg Process Lt 1 s g ’

- Productt at o - = e
Y cond nt n-om.mx-:
e L B

You can choose to store Tool path in a external file using:
MB3 a Machining Operation and Select Pack Tool Path.

The file is storing in the directory defined in Machining Setting or at

the same location as the CATProcess

s,
When a tool path is

packed, the symbol
appears

To store the tool path in
the model, do the same
process and click Unpack

Display Circles during Replay

symbol « o » are displayed at
Circle motion extremities

o o
b 1 A & e
I | accae

P coweer n S

Tt —

R

o e e e
o e e
= s . one Cceve Crom Craw
by - [T 1 P
0D b e bmams Darb -
T | P T " W - -
T @ o b  ——

B e LTS
[Ty e—r—
B

-

o as
s W
W o
SRS
e p

!
!llllllf !

\-mt.h
DT b 8 v g o

r.a--1-«--

P oo omr A v
b -

Z

Etsbaadecdl_____IC
ﬁ)ll"m'_‘
e —

L r

e —_—

ik
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How to Replay a Tool Path (4/4) |:4

Easier Navigation in NC Program:

 Uoe & deback ool
St Bdk wade (ot vsinbie o M99

» Double Click on Tool path openes the
Machining Operation Editor. AN
» Show/ No Show of Tool path for Current [ ™ D Ouphcatn grometry ks

= | eyl & Sewieion

F.)ﬁm
b0 Pechomcsl Desin

MRRETT " 1
Optionally, Computed Tool Paths can be g N e e L T :
displayed permanently. | i S
» Controlled by a setting in Tools/Options. | | e PSS —
» Operates on the Current Part Operation. | | [F~==~== U ZEWomem

2w e ‘ =
MaCh"“ng operatlon- E .1 A0 Pl BRY ) Doy 10l 0 o e mion n cument Pt Opestion
: - Machieng T Ty
HE S Lt [ ettt moce
1
H EQunwent b Semews
-

T e Lk L L L L T L PP PRSP RpEPEpEpEpp— B

‘Show’ - Tool path ‘Hide’ - Tool path
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Material Removal Simulation by Photo (1/4)  [&|

The Photo mode displays the result of the material removal at the end of the Machining
Operation.
w» This very fast simulation is based on a Pixel algorithm.
» The Photo simulation is performed in a new CATIA window called Photo.
» The result of this simulation can be analyzed to detect Gouging, Undercut and Tool Clash.
w» Only available for 2.5 and 3 axis operation without Rotable.

1. Select Manufacturing Program or Operation in @ ;SO :
the tree. Then Right-Click and select Replay Tool | [T mananmonom — E
Path in the contextual menu : E”;'.:”-&c—" —— E::”
or 33:31.‘:12:3 S
Select the operation in the tree and click icon in b -
the menu bar | — a= T o=
or 5 e

Edit the Operation and use Replay button

»l
2. Then click icon to start the Simulation ﬁl] @

— i) T
o S = R T
Oll.: 'I = l I"I Jf _l@ OJ e -
E’ ? r .JI ’ _—
o B e
Raplyy postions ﬂ_’ NQ_C’:', ~
wat 3 [ e =
Curverd [avwn d =2
P e o] = 4
-
Fownh sle =RAPID ———— =
Yo 5, OO, ¥ 340,71 Jmen T 03 Orarn 1
) ) Ko} ! — -
Machinang tive = 15w 25 Total tiwe = | 2w 105 = = 'm 2 -
is p '
2«' PR ge—— . il L LT LT ——
Photo - = cr—
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Material Removal Simulation by Photo (2/4) G|| I
x|
Troe: ﬁ Analyze Photo to compare the machined part
& Randining Natertal @ Gouge & Tec Clash ' with the design part
It i I e A g B S T e e i St i e s i
Gnm | oo chsh Remaning Matesial @ ToolClash | . " Remaning Matenal | Gouge lodﬂa;h
— [— L
- i o3 : (] Holder Clash
[— : | [ 5] 5 | —— |
[— | | [ ~] S
= Bl | P |
L R :
I‘.‘v-m E
 — —om The following errors can be detected using the Analyze Photo capability:
" .| » Remaining Material (Undercut): Areas where the tool has left behind
+ Tekrance material on the work piece
I -] (5| | ® Gouge: Areas where the tool has removed excess material from the
— work piece
# g | © Tool Clash: Areas where the tool collided with the work piece during
, a rapid move
J l— These errors are determined according a user-defined Tolerance.
- B e e

Results of the comparison are reflected on the work piece, based on the extent 5 :
of severity of the fault and the customized color settings 3 ;
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Material Removal Simulation by Photo (3/4) O|| —
21
Type:
Somempansl S Crdnn (1) 4 gelect the type of Analysis you want (Remaining Material
R % and/or Gouge and/or Tool Clash)
Rerwrngater | Gan | Toclcimh | 2. Define the tolerance
7 3. Specify the colors used to highlight the Areas within
* -
T tolerance, Tool Clashes, Gouges and Undercuts
[ — ] @ 4. Specify the rate according to each color
- 5. You can now apply
-0
= ° - ToolClashmeans: e meeeeesssemsam .- '
I—ﬁ_ —_— - # Rapid motion in material  PossingMvedd | Goon |[Todowh |
C— + Contact with the part of the tool which not cut 5
[— - + Contact with the holder (if the option is tagged : J—— '
——— |l in tool Clash tab page) e R :
— — [Geson
Rands
SAp ) The list of detected faults are listed in the Faults combo box (Gouge, Undercut
and Tool Clash) and detailed information related to these faults are displayed
. (Type, Machining Operation, Deviation and Area)
[~ @.&ml S coeel| At any time you can pick on the surface of the work piece and a dialog box

appears giving information about the picked point

# The operation used for removing material.
¢ The normal deviation between the work piece and t:mmmz

the design part. Pick point 3 X LS T E—
# The X, Y, and Z coordinates of the pick point. _ fZeraasie
& The tool used for machining.
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Material Removal Simulation by Photo (4/4)  |wa] Stdentotes;

« Close up » Option allows you to improve the visualization of the analysis result

You can access to the « Close up » menu with MB3 on the photo or analysis window.

To use the « close up » :

w» Zoom on the interested zone
w» Select « Close up » in the contextual menu
w» Select Stock in the contextual menu to go back

Closeup
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The Video mode is a material removal simulation. It gives an animation of the tool path
and any Machine Rotations in the program are taken into account. The goal is to ensure

that a good NC program will sent to the post processor.

1. Select the Manufacturing Program or Operation
in the tree. Select the Replay Tool Path option

using the contextual menu
or

Select the Operation in the tree and click the
Replay Tool Path icon in the toolbar

or

Edit the Operation and click the Replay button

2. Click the icon to start the Simulation

O

Feod s =HAD

Mo, OrSwwn v 1 40,71 2oy D004 Orveny
T} Sl Ko |
Machinerg time = 1500 20 Total e = 17mn 192

& | I'--:". ) I‘sl
3 P

21|

@ You can save the video simulation.

of

Part Opecation. ]
- Murwslac lus g Program.2 T
ftmachmo-l TLENd MELD 10RC2.5  Oominwe

H—T.. hmas

'
'
'
1
g Tool o s P 1
Tool Chalw™” 1
£ voal Chang, - atrow @
T‘y Machinig yocess S T |
e l
) .

L - voarum
. B Resourcestist

e e e |
— 3

| -
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Material Removal Simulation by Video (2/3) 2tudent Notes:

Simulation from operation's video result: video simulation from saved result of the previous video.

20,
.

Full video: video simulation for complete program or part operation (depending on setting)

Mixed Photo/Video: photo simulation is up to the operation just before the selected operation, then video
simulation is done on the selected operation.

F’ Marufochurng Program 1, ' Emdsnm nw.u.
: Tool Change. 1 T1 End MU D 16/ !

ToolChage d T1 End MRID 16

If the Replay mode is set to Point to Point, the number of points value is taken into account.

If the Replay mode is set to continuous, the slider position is taken into account for adjusting the
speed of the animation
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Material Removal Simulation by Video (3/3) |&

Save Result m ;

m Save video result as CATProduct/CGR: Video simulation

=! resultis saved in a CATProduct (imbedded WPC format file
for better precision) +.CGR File (for representation). It can
be reused in as Stock in Part operation or in SMG
Roughing operation.

Associate video result to Machining operation: Save the
result of the video in the operation. A material removal is
displayed starting from the previous saved result.

Save video result as CGR: Video simulation result is
saved under a .CGR File. It can be reused in as Stock in
Part operation or in SMG Roughing operation. » The Video result may become incoherent if
operations used in its creation are modified.
Incoherent Video results must be removed

Lol -

l’(",] Associate video result to Machining operation: Save the by the user.
. result of the video in the operation. A material removal is
displayed starting from the previous saved result » The Remove Video Result contextual

command allows you to remove a Video
Result that is stored on an operation. An
3 operation that has a stored Video result
You can store video result files (CATProduct) in the is indicated by a check mark in the tree.
same folder as the CATProcess or at any other location.

» Video results are stored in the NC Code
Tools > Options > Machining > Output output directory.

Em"““[:]m&&nmloc&mast’\ecam«ns H
: | CADOCUME~ 1 e ILOCALS~1 | Temp) o !
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NC Manufacturing Verification NVG (1/5) —
This is an Advanced Tool Path Verification capabilities for multi-axis
positioning as well as for multi-axis machining. 20
Tod arinston 210 1el@ 114
“laeln ] Inl— - -
The accuracy of machined parts can be analyzed either by P @ g—l—ll ] o)
# Detection and display gouges and remaining material Ry oy —— e F
¢ Pick pointanalysis oy —r= g e
# Measuring iew RN S
:‘MMMM ?ﬁ«‘n-n:-ﬂmm
“"::M:" ‘W Machining ties = 1500 25 Tokl tines = 1700 15
— ==
Collisions between the tool or tool holder and part or fixtures are m — =S
detected and graphically visualized. The results of a material ] sk s [ —
removal simulation can be stored in a reporting file el ;m,——m“ “'g'm
-
This icon allow you to access directly to the video option: A 21
# Stop replay at each tool change (0 st0p o ool change E
+ Define the mode of collision detection T e e s
# Select the Video simulation in protected mode check box i e Ca
to continue the Video simulation by skipping any cuts that ‘ 9 carce|
cause errors. -
+ You can use the information regarding the clash point after the video window is killed in Replay dialog box.
(You can access to collision points in Replay mode only if you have generated the collision report in
Video mode before.)
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NC Manufacturing Verification NVG (2/5)

Analyze Video enables you to compare the machined part with the design part

0.0, ‘
49 @ - @J @ Mule K B3

Functionality based on DMU development to make
measure on you part during the simulation.

.

Measure Between
two elements

Measure selected element
Same functionalities as in Photo mode: Measure Arc through 3 points

1 The Differences is:
# You can make analyze also for 4-5 axis and
lathe operation.
# You can stop the simulation when you want
then make a verification/analyze and
continue the simulation

Customize:
to display the
information you want
for a arc measure.
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NC Manufacturing Verification NVG (3/5)

T

@ Measure in Video mode:

Allows to measure distance
between 2 elements directly by
selecting entity from Video
simulation ( no intermediate step).
Different mode: between

- arc, plane, edge, point

Possibility to fix the axis measure
according to the machining axis
system.

@ Remove Chunks:

Allows to remove chunks for better
collision detection and better CGR
save.

Click the icon & select the part to
remove & validate
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NC Manufacturing Verification NVG (4/5) |7 StudentNotes:

Video Cqllision Reporticon is to display a dialog box showing any collisions

detected during the video simulation.
| You Can Generate a Report txt File of collisions Collision Report 7] %]
a [ Collision list =] Fadsekotorn  [Coon -
Collision concerns rapid motion in the material and Omiceoit D
1 , contact between non- cutting tool part and material. ol Stosc i Fetroman:
List of the detected collision Colzon pont [205 s, 270.03 ren. 614
Mactwng cosrdton [Dilngs

Collision information: Lasrce|
- Elemepts in collls!o_r\ : —
- Coordinate of collision point

Type IM 'I

Dripday opsord
= - [Foture I & Tool sweep diuglay
ICOHISIOﬂ filter: ] Eab;cd: Pu— S e r_]
aea: . ]

(S Sweep varapasency

& Colision pount duplay

| Collision/ Tool Visualization option [=*| Teoldsply

@ Stan Postion O End O Invaile

Note that: o - e |
The Collision Condition setting must be set to continue through L?‘J
in the replay dialog box or in Tools > Options. You can choose 21|
between:

# No report (Ignore) Dm“wd‘m: =

+ Stop video replay at each collision e

+ Detect collision but don’t stop the replay O 'm”w
You can define: touch is collision if the tool holder is taken into L
account during collision checking. — S Cancel |
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NC Manufacturing Verification NVG (5/5) [i#
Load Simulation Result: e
You can load the associated Video results for analysis Fiocenton
in an analysis window. lp..u..-,
= B Maadactinig Pagan |
z ¥ : . - Tool wrge.t 11 B MID 10
The ‘Load Simulation Result’ command is available in [ E‘v—
LR - 2 W Mocting rooma Lt e e
contextual menu of a machining operation which has an e
associated Video Result CATProduct. repeennlll
t X »
L ow o
This command opens the Video Result CATProduct in a ?n gy .
Video window along with ‘Analysis’ toolbar for analysis e =
of the machined stock, collision results, and so on. - F =
x e . o
Video Analysis commands: T Ao P @ oo S
i i Tekerwce: (031w 1) :::
IE Video measure: Measures distance between 2 elements Sadod o
&= | directly by selecting entity from Video simulation. D)) o =
i i i 2 =2 T
I@ Analysis: Compares the machined part with the ——— —] B
design part. Y Rt
R Chunks: All t hunks for bett :
emove Chunks: Allows to remove chunks for better _— e
9 collision detection and better CGR save (Stock must be f f p— 21
~ split). e £@|U|Blﬁlﬂ
Save video result as CATProduct/CGR T
— -]
@ [owo
Collision List: e
| Atamatk refoesh, ffter vew charge
b - D sohe | 9 cued|
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Tools for Optimization

This lesson covers the following topics:

& Auto Sequence
& Auxiliary Operations
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Auto Sequence

You will learn how to Sequence the Machining operations Automatically.

. 3 Manuf acturing Program Optimization

» General Process for Auto Sequencing — - = |
al | E

» Administrator level | 7l Z ¥

» User level - |= ‘

[z]s]

L
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General Process for Auto Sequencing

Auto sequence allows you to automatically sequence machining ’
operations within the NC program.

3 R 5 Secparncing Rules Sethings Jlﬂ
Administrative Task: > e g
1. Selt-act the « r.ulg manager » icon T i y!;'
2. Define the priority rules 5 Sort by Incressing tool dlameter 55
User Task: T Sort by decreasing tool dameter fio
. 5 Sort by increasing tool ating eogth 29
1. Select the « auto sequence » icon *x:mﬂs fo
2. Activate the rules & modify priority if it is allowed by 3 Sort by latitude angle B
the administrator 7)ot by longitude angle B
s o o 5 Sort bry distance s
3. Select the machining program or a set of operations ‘ e T
4. App'y :_‘.!hrl-ilhrqml!omn&bqgﬂlys
< Minkmize tool change ﬁ |
D B e x 9 x & Corced
[ EE ot : S—-— - - Lot e
1 Tool Changa 6 T1 SpotDrillD 15 | m ‘La'
: 2 Spot Driling 1 (Computed) | — :
Spot Driling.2 (Computed) | aarton pcivt: (R :[ SRl :
Spot Driling,3 (Computed) g Rudees for - ' Tool Cherge.1 T1 Spot Dxill D 15 :
Tool Change10 TIDX#D 10 | it : J spot Drilng 1 (Compurted) |
ﬁj' Driling.1 @mm) ; (:I e l;;_ ; Tool Change.2 T1 Dxill D 10 i
» ’ ' U St by incressing tool dlasmeter . i
A Driting 2 (Computed) :  Sort by inreasing tool cutting length 1 ' ,;l.()lﬂllul (m:‘lllD 0 '
ﬁroolchmqe.ll T2EndMEDI0 | 5 sart by bool nuster fo %ol Gurge. ;
B Counter Boring.1 (Computed) | & Sort by tabie angle B : B countor Boring 1 (Computed)
=8 Tool Change 12 T1 Spat DYill D 15  Sort by lattude angle Bl : {f'“'(""ﬂ-‘ T1 Spot OrlD 15
| & Counter Sinking.1 (Computed) ; & sort by distanco s : 9 Spot Driling.2 (Computed) '
bevennes e e e el = Mo ool charge o {'Toolo\moe.s T1 DNl D 10 |
- Sk | _cine | 5 I A Driting 2 (Compuited) :
' Tool Change 6 T1 Spot YillD 15 |
: £ Counter Sinking 1 (Computed) |
T+ Select Access to sequencing rules settings checkbox in Tools > Options > A 1 spot Drilng.3 (Computed) ]

Machining > Program to enable Rules Manager icon
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Auto Sequence - Administrator Level ‘m =
s - Sovemnchg 21
Priori i i
@ Sart by o s t;ﬂg Define Operations Type Priority i Sequencing Rules Settings
3 Sort by Increastng tocd dlameter [anot Orillng , » Check the rules you want to use
) 50rt by decreasing tool dameter 10 m' ey pS w» Affect to each of then a priority ( 0: lowest
4 Sort by creasing tool astting kength ﬁ R 4 AR
P Bt by Sl s [T Driling Deep Hale s priority) button to access to Operation priority
5 Sort by Ll aneghe Bs Driling Break Chips E
@ Surt by lethwie axgle B Packeting 20 | Genesd | Favosces | Opecaion | Oupa ‘|-nw- ' PholoAideo ||
) Sort by lengitude angle T Profile Contouring 2o L s s ssnins s vaes e v s IS & snisn el o -
5 Sort by distance [is Circular Milling 20 » VB T Acoen e seauencing uber seming: ]
" Gort by decreasing top plane [0 «| . | .’H E Seauencng At pah '
= = r : Fow Tt Datcnd tyderes D IPatel_a\datig' ™ ared acha
e [P YT I R s o
[ 5 Audtoeze sias hewg 1
-_ 3 Cancel | : & Authodos edes pricily modlication

Sequencing Rules Path: Path where the file containing Sequencing rules is stored.
Make sure that the document in the sequencing rules path (AllSequencingRules.CATProduct in the
example above) is accessible in Read-Write. T ——— ,

| Wreng sequencing ndes file '
! LUss Tooks > Optiors > NC Maruf schiring > Program to select rules Fils !
L Eeguoenaryies fle iyt be g vald readivetoagoegsfie . i

The settings in the Auto-Sequencing area are mainly intended for the administrator
Access to sequencing rules settings: Select the first check box to authorize user access to sequencing
rules
Display sequencing rules and priorities: Select the second check box to authorize the display of
sequencing rules and priorities in the user's view. In this case two more check boxes can be selected in
order to:

# Allow the user to filter rules

4+ Allow the user to modify rule priorities
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Auto Sequence - User level \@l Student Notes:

]

Aulo Sequence

Auto Sequence:

, i
~ Selection
o sedection Q_ Select al | 1. Select all or a set of operations on a program
' — # Manually in the tree or

# Press Select all
# Click reset to remove all the selected

mmwm

operations
@ Sort by increasing tool dlameter 2. Select_the level of insertion of the ordered
& Sort by increasing tool cutting length |28 operation
 Sort by tool number fo ) i
o Gt by Tabla anole Bs 3. Select the Rules provided by the administrator
5 latitude 2s
chint o 4. Modity the priority i its allowed by the
s bt ) r/; administrator
R
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Auxiliary Operations

You will learn how to create an Auxiliary Operation. T 4

0% 5 -

» Need of Auxiliary Operations

» Creating manually an Auxiliary Operation
» Creating Auxiliary Operation Automatically
» Auto Complete
» More Details about Auto Complete
» Creating manually a Copy Operation
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Why Do You Need Auxiliary Operations Student Notes:

An Auxiliary Operation is a control function such as Tool Change, Machine
Table/Head Rotation or a single PP Instruction. These operations may be
interpreted by a specific Post-processor.

About Auxiliary Operations:

» Auxiliary Operations are predefined syntaxes stored in the Post-processor Table.(PP Table)
w» The PP Table is referenced by the PO’s Machine-Tool.

w» All the syntaxes in the PP Table are customizable by the user.

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

-z Marufactring Program. 2
# Tool Change 4 T6 Face MBID 50
£ 100l Change 3 T3End MIll D 20

Auxiliary Operations
£ 100l Change 6 End Mill D8 Re2N

&£ Tool Change.5 To Dl D 10 » Manual Tool Change
fﬁmnmkommn « ' # Machine Rotation
Mactivng ks G l(m"'"s)‘_‘— » Machining Axis Change
£ Drilling.2 (Computed) ;
> INDEX/NOMORE 1 ( Index #1) | e 8 PP Instruction
% Machine Rotation 2 : » Transition path

= COPY Operator.1 ( Index # 1)
ﬁmﬁmmx Instruction. 1 4—:—
=% Machining Process List.1

1 =5 Productl ist
5 ®) NCAssemblySetupl (NC Assembly Setupl 1)
' &) NCAssemblySetup2 (NC Assembly Setup2.1)

. -Gl Resourcest st
: 12, 3. Machine Default_machine
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Creating Manually an Auxiliary Operation (1/2)

1. Click Auxiliary Operation Icon
2. The new Operation is created after the current one
The Operation dialog box appears to edit it.
3. Confirm Operation creation T [ o e AR R e e Eas e s s ey :
= Manufacturing Program.2
3l £8 700l Change.4 T6 Face Mill D 50

2 ]
Mawe  [Machewn) fos Charge | \ 't 4 '
@ pEmm s peow = : 42 Tool Change.3 T3 End Mill D 20
3 g '
o || ‘ £ 100l Change.6 End Mill DS Rc2 N

B RasMwe | [Machrwg Avts System L

- : "'4? Tool Change.5 T6 Drill D 10
| v '
| ,

Machining Axis Change.1 (Local Axis

"":ll\DEXfNOMORE.l( Index # 1)

—‘ NG Cutpnt Perarwetens F hheRg
- o S S
[ omgn Mt [ T o [T ) COPY Operator.1 ( Index # 1)
o] 3 s tion
’ -Processor Instruction.1
3 o) somsl oy
- Machining Process List.1
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Creating Manually an Auxiliary Operation (2/2) -
The Auxiliary Operation dialog box is composed of two parts:

» Parameter/ geometry definition (A)
» PP syntax (B)
Pl Bud o J‘ﬂ
e -4 Define Name and Comment ‘
8E |0 |
. /&' = Define Parameters and Geometry ‘
sVl
¥
- 2ix
| AT oo [ ' Select the Syntax Tab Page to display the
oty crmtre [ - | - .
Riyose faebes 3] tv‘mf?:] - syntaxes associated to the Operation
e — . . # Initialize From PP words table:
i3] ,—a] The predefined syntax is read on the
e PPWords Table linked to the machine and
the syntax parameters are updated with the
Tool Change parameters
" ks frm 9% et it Elﬂ]
# Otherwise:
Key your own user-syntax that will have
no link with the PPTable
] 8|
-_ P o= | 9 Cwrend
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Creating Auxiliary Operations Automatically

1. MB3 on the Manufacturing Program

2. Select the type of Auxiliary
Operation to be automatically
generated among:

i
o T |Ch : @Po-;letin. — . iﬁ.ﬁewateﬂttodelrteudndr
* 00 anges W Machinng Process ¥ o Qo Display NC File
# Machine Rotations Fproducttist siymr o
-?p.-m (Partl 1) 2 omte Qv ?96«\«;0 Tool Changes
3 Party Putn Zpac . Delete G Yool &
# Resaurcestist o - -
T)| LEmSEE D 30 G Generats Mackine Retatioes
B iamior
Delete Generated Machine Rotations
Import APT, CFile or NC code

CATIA will check that all operations tool axes are reachable by the
Part Operation’s machine-tool and an Information Message or
Warning Message will be displayed.

Naswlactunng Information

Modify the iotary 205 on "J-aes_weth 1ctary table_Defaul_machine’ defined n Pat Operation. 1" o the ool aes of Pocketng 2.

L0 | =

\i) 1 rotation have been successhully crealed

+ Itis also possible to remove all the Tool Changes and / or Machine Rotations by
this automatic step.
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What is Auto Complete =i &
e SGI

Auto Complete allows you to insert automatically transition path according to
your machine tool and Transition/ Rotation planes defined in the PO.

IMPORTANT:
You need to define a Machine tool.
If you don’t have a virtual machine tool you just insert standard rotable.

Associate a Machine tool
Put the part in position
Define limit planes (traverse box, rotary planes) in PO
Select the automatic complete icon

Define your option for your transition motions

Run

SN g 30 [ o

J & Gougn parts selected (For sewdaton orly) - PreceT ety
6 socks seacted | BruPwcaTestiPatBody , BrutPeceles | |

2 Fodures selocted (for savdation only) : CubeiPartBody |,
1 safety plane selected

S traverse box planes saected &
o transtion plane selected >

4 rotary plares selectad

y Q@ ¢ &

5

e[S
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More Details about Auto Complete

r— Selection
| NO sebection
No prograem salacted

[Esmt] skt |

Traretion Path Crestion
'3 Yo machring oparation 4 Yo tool change

Machine Rotabion Creation ————
@ Table 'S Head

Priorky Qrder
@ Toolchange ) Machine rotation

Retract/Appeoach Motion
O Perpandiculer to transition plane
@ Alng operation tool axis

Traverse Motion on Top
(] Force motion on top plane of box

If No Trarsion Flane
3 Compute sal-radal motion

AL the end of the program. ..
(] Return to the machins home postion

@ o | 9| oz |

1 ansition P

EE

Icon details:

A. Generate automatically transition paths according the machine and
the limit planes

B. Remove the transition paths generated

C. Modify transition path parameters

Note: You can use the first icon to recreate the transition. In this case the

system remove all the transition paths and create them again

In fact this icon is here to not disturb V4 users

Dialog-box details:
1. Select the machining operations, or the program or All
2. Define Priority order
+ Tag tool change: then you will generate machine rotation before the
Tool Change
+ Tag Machine rotation: then you will generate machine rotation
before the tool change
3. Activate option to generate rotable or/and rothead
4. Define the transition path you want to generate:
+ Between machining operations
+ For tool changes
+ For machine rotation
5. Define the Approach and retract macro motions:
+ Perpendicular to transition plane (that you have defined in the Part
operation)
+ Along operation tool axis up to the transition plane (that you have
defined in the Part operation)
6. Force motions on top plane of Traverse box
7. If no transition plane has been defined, activate option to just create
axial/radial motion

8. To generate additional Transition Path after the last MO to return to home.

STUDENT GUIDE

Student Notes :
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Creating Manually a Copy Operation

In case of identical or similar features, to minimize the number of operations,you
can use copy operations. You have 3 kind of copy operations as given below:

Copy instructions: Allows to copy a sequence of
operation including Tool Change & PP
instruction (like a loop)

W

Without‘Tracut

A

A

=_ .. ToolChange.1 T1 End Ml D2X

LlPocketing. 1 (Computed)

Tracut instructions: Allows to modify the
trajectory of an operation by applying a
transformation on it (no duplication)

& TRACUT Operator.3

LiPocketing.2 (Computed) With Tracut |

e TRACUT/NOMORE. L

Copy transformation: Allow to duplicate tool path
by applying a transformation on it (available only
for machining operation using the same tool)
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Auxiliary Operations- More Details

You will learn More Details about an Auxiliary Operation.

Inserta Toolchange LU H 880 I9F9 3R89 00 80

Insert a Machining Rotation Operation |§&
Insert a Local Machining Axis |2 =
Insert a Post- processor Instruction =
Copy Instruction and Transformation Management | - - e 5. gzj o i B a2
Tracut Instruction

Auxiliary Operations Status

f ¥ ¥ ¥ ¥ ¥ =«
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Insert a Tool Change Operation: General Process (1/2)

Select in the displayed list the Tool type to be @
i L 09800 UVQ0RBES8LALL

Type the Name of the Tool Change Operation

and a line of comment (Optional) _ 20

Naew:  [Tool Change.9 | 2 ]
Comewant] [ Mo Descrgbon

Select the Tool Tab Page to define your tool |id& 19 [za o=

L)

[ 0lo3|5[2[0]2[8|¥|L|F]
Specify a name, a comment or a tool number that =1
does not already exist to create a new tool Moe( T8 000 30 =lQ|
Conwent : [
ruw:ln E

(

Omlcs —

0@ e

Use the 2D Viewer to modify the parameters of the ;
tool. The 2D Viewer is updated with the new values e

Click More>> to expand the dialog box to access all
tool parameters such as Geometry, Technology, i
A

Feeds & Speeds and Compensation

+ For the following capabilities:

# Create a new tool ﬁ]
# Select an already existing tool from the current document
# Select another tool in a catalog by means of a query [ 2 x| Scom]

(Refer lesson on ‘Manage the tool of an Operation’)
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Insert a Tool Change Operation: General Process (2/2)

Select the Syntax Tab Page to display the syntaxes [
associated to the Tool Change operation

LOSONSS

e T 000 }
Initialize From PP words table: the predefined syntax — o
is read on the PPWords Table linked to the machine Comwert: [ Descrpmen
and the syntax parameters are updated with the Tool 8% |2 =
Change parameters < Memm———]1 a3

| o
Otherwise: Key your own user-syntax that will have TRDATIOAD 10

no link with the PPTable
# Use icon to refresh the syntax @ o
# Use icon to maximize the text zone ?l

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

+ The Sequence Number allows you to choose one syntax associated
to this command if several are defined in the PP Words Table.
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Insert a Machining Rotation Operation: General Process

@ Type the Name of the Machine Rotation Operation

and a line of comment (Optional) 21

@ Define Rotation Parameters in the Properties Tab Page Hm5)
# Rotary Angle in Degrees
#+ Rotary Direction between CLW, CCLW or Both (Shortest)
# Rotary Type Absolute JA
Define the associated PPWords Syntax in the Syntax Tab Page ’

@ Initialize From PPTable: the predefined syntax is read on LS -«:'-m;j
the PPWords Table linked to the machine and the syntax — . 2 = -
parameters are updated with the Rotation parameters
Otherwise: Key your own user-syntax that will have no _
link with the PPTable CoTTE— e

# Use icon to refresh the syntax @ .

s 1’ o
# Use icon to maximize the text zone |= | ..'E

@ Simulate the Rotation by selecting the Replay button

with table rotation has been selected on the Part Operation. The rotation -
axis (A,B or C) is read on the machine-tool. =l )

0
¥ The Machine Rotation operation can be generated only if a machine- tool 4
8
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About the Head Change Activity |2

You can insert a new Head Change activity in the
program, if an NC machine having at least one head is

assigned to the Part Operation. PPR.
=g ProcessList
When you add a Head change activity, a new Tool o9 part Operation.1
change activity will also be added just after that Head ®- =] Manutacturing Program.1
change Activity, if the Next activity is not the Tool 42 Machine Instruction.1
change. £ 100l Change. 4 T1 End Ml D 10
£ Headchange 11
&2 100l Change.5 T1 End Mill D 10
PPR.
If the Head change is the first activity which you are v’-ﬁ ProcessList
adding in the Manufacturing Program, then no Tool T—

Change activity will be created after the Head Change .
Activity. ' Part Operation.1

"lé? Manufacturing Program.1
3“5 HeadChange.12

The Head change command is available with MSG.prd license.
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Insert a Head Change Activity: General Process |

@ Type the Name of the Head Change and a line of
comment (Optional)

@ Define a head from the Interchangeable Head List in
the Properties tab.
The Interchangeable Head List proposes all the
available heads on the machine that is assigned to
the Part Operation.

Define the associated PPWords Syntax in the Be
Syntax Tab Page Noem:  [Fesdharon.1

Conmart: Mo Dwscrptaon
Initialize from PP words table: the predefined 1E |
syntax is read on the PPWords Table linked to PP tructin:

NC_HEAD_CHANGE [Tete ¥

the machine.

Otherwise: Enter your instruction for the head
change that will have no link with the PPTable. @

@ Click OK to create the head change in the program.
C Oarwssios from PP words tabe | D 54

(4 9 o | Scw|

(C)
Q The machine assigned on the part operation MUST have at least one head to create a head change activity.
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Insert a Local Machining Axis: General Process (1/2)

Type the Name of the Machining Axis Operation
and a line of comment (Optional)

Define the new Machining Axis in the Properties |S&g.

Page

Tab

# Click the symbol representing the origin in the sensitive
icon and select a point or a vertex to fix the machining

axis origin

+ Select the axes in the sensitive icon to specify their

orientation

+ Key an Axis Name which is displayed in CATIA screen

+ Activation of the Origin Check box, with a number and a group,
will generate in the output the following syntax:
$$ ORIGIN/ X, Y, Z, Number, Group

@ Define the associated PPWords Syntax in the Syntax - !E‘ Tab

Page

Initialize From PPTable: the predefined syntax is read on the

PPWords Table

Otherwise: Key your own user-syntax that will have no link

with the PPTable -
# Use icon to refresh the syntax 5
¢ Use icon to maximize the text zone |~

STUDENT GUIDE

Student Notes :
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Insert a Local Machining Axis: General Process (2/2) | a:.

Outputs are computed in the current Machining Axis:

TLAXIS/ 0.000000, 0.000000, 1.000000 |FManufacturing Program.1
$$*CATIAOD ==2X Tool Change.1 T1 End Mill D 10
$$ Manufacturing Program.1 . T2 Pocketing.1 (Computed)
$$ 1.00000 0.00000 0.00000 54.13857
$$ 0.00000 1.00000 0.00000 -33.03097 | :
$$ 0.00000 0.00000 1.00000 73.00000 ; MachiningPr
SPINDL/ 70.0000,RPM,CLW Uctiist
GOTO/ -46.32305, 38.67889, -25.00000 urcesList )
GOTO/ -33.82813, 38.67889, -25.00000 § 4

TLAXIS/ 1.000000, 0.000000, 0.000000
$$ Start generation of: Change-Axis

5 First Machining Axis:
:: gl?:tlle Axi Defined on the Part
i Operation

$$ 0.00000 0.00000 1.00000 74.13857
$$ 1.00000 0.00000 0.00000 -33.03097 _
$$ 0.00000 1.00000 0.00000 0.00000
SPINDL/ 70.0000,RPM,CLW '
GOTO/ 41.86405, 28.93750, -25.00000 Second Machining Axis:

GOTO/ 48.44451, 28.93750, -25.00000 STk ALl criaraion

(Change-Axis in the tree)
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Insert a Post-Processor Instruction: General Process |=

Type the Name of the PP instruction and a
comment line (Optional)

2y

PP A e S ebecson Aviel ek .ﬂll

= | T, 3
Type the Post-Processor Instructions to it - ot e
PPRINT R(§§1 ALL DURRENT ACTIONS . L
be generated or COOLNT/OFF
Select PP Word and pre-defined syntaxes SERT GX{Langh) SXTHegh)
using the PP table access capability

@ Confirm operation creation

<~ The Post-Processor Instructions will be e
generated in the APT following exactly the - =0
format that you have used to define them a

e |

Add words or syntaxes
in PP instruction window

The result is the following in the APT Source:
GOTO/ 41.86405, 43.00000, -25.00000
PPRINT End of generation of : Pocketing.2 Generate PP instructions with reference to
PPRINT OPERATION NAME : Post-Processor Instruction.1 Parameters

PPRINT Start generation of : Post-Processor Instruction.1 # Using the “%” keyword
+ Design Parameters

PPRINT RESET ALL CURRENT ACTIONS -
COOLNT/ OFF # NC Parameters
CUTCOM/ OFF / # User Parameters
Can also be added in the PP table

INSERT G80.5 Z75.8
PPRINT End of generation of : Post-Processor Instruction.1

+ You can merge several PP instructions
and edit PP words inside a tool path.
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-

How to Use Copy Instruction (1/2) | = L‘:l" Be| 5o i 7 g g

It allows to copy a sequence of operation including Tool Change and PP instruction.

1. Selectin the tree, the last operation you want to include in the copy
2 and 3. Define Start point for the copy:

+ Create an index instruction before the first operation you want to copy or «—— @

# Select an existing index instruction for the start i
4. Select your options:

# Number of copies

# Type of transformation

21
# Parameters of the transformation S T
5. Click OK PRSSSSRICS Saet
s | |

EP.PR. ; e A
O‘mhocessust :
' Nurber of copees Nk [

.-© : Trarafarmation type: l""‘“‘"‘
=%, part Operation.1 5 R YT
.= Manufacturing Program .1 @ .— Oetarce kg ¥ [
> INDEX.1 ( Index # 1) : Cowceden o

- COPY Operator.1 ( Index #1) !

=- 4% Tool Change.1 T1 End Mill D 10 OvecdkmZ  [Timm -
@ Pocketing.1 (Computed) ; vy
Pocketing.2 (Computed) | : T 5 _a]
G ) 9w

+ With this functionality there is no automatic tool change creation mechanism. That means if you
want to have a tool change you must include it in the transformation (so put the index instruction

before the tool change)
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How to Use Copy Instruction (2/2) |

Strategy Panel:
1. Define index number
2. Index management toolbar: el AL 2
# create an index instruction (to define the | ¢ [ ] o= |
beginning of the copy) s |
# Create an index/NoMore instruction B @mnmw [
+ Define the beginning of the copy: selectthe | & et

index instruction in the tree @
e ety e

Tyt Py

3. Define Number of copies you want Rkation
4. Define the type of transformation you want: == allo s
5. Define the geometry and the parameter i;‘f-'&,

necessary for the transformation T i e 1 8

Both Panels:
# Tool Path replay el ] AR
¢ Define the name
# Define a comment D

X

Post Processor Panel:

It allows to verify the generated syntax :>
This is the syntax that will appear in the APT file if | decide to

generate APT file without resolving copy/Tracut syntaxes

(option: Copy/Tracut Processing: Yes)

1

E
|£__=

_— OCOIOWI
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How to Use Tracut Instruction (1/2) ||| | |5-| = :

It allows to modify the trajectory of an operation by applying a transformation on
it. (no duplication)

1. Selectin the tree, the level of insertion of the tracut
(just before the operation you want to modify)
2. Define the endpoint of the tracut:
# Create or
# Select
3. Select your options:
# Type of transformation

# Parameters of the transformation Without Tracut
4, Click OK or.
Naew: | TRACUT Oparator. |
Comnwent: [ Mo Description
— l@l%l
’Ep PR :
; Processlist Tranaformasontrpe:  [rolns
; ; Trarstation type: M:m
Part Operation.1 L L
= Manufacturing Program.1 : Dstance skooa ¥ [ e s
. - Dntarce alorg I = 3
& Tool Change.1 T1 End Mill D |-190ve i
l’En (] D - ::
IR b
o |~|a : B : :‘7.‘-.:.:_..;.':‘..---;-.';".-'-.‘:.%-;1-.-‘:.—--;.5;-
(@ o | With Tracut
- .Q.ﬁl
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Strategy Panel:

1. Index management toolbar: : =
Create an index/NoMore instruction || < o [
Transiation | [ 85 ] s | ]
N {Rotat x
2. Define the type of transformation o @ Vendomssca oo (T3 ﬁj
you want = okt T 3
:Nf“y Dodarce shwg X i~
:M&.ﬂ:( Dodarcr shwg Y rw a
3. Define the geometry and the parameter N 3

necessary for the transformation

Both Panels:

+ Tool Path replay 2] sl
{ # Define the name
# Define a comment

2ix

‘[ ]

Post Processor Panel: b e T Y i

It allows to verify the generated syntax

This is the syntax that will appear in the APT file if | decide to

generate APT file without resolving copy/Tracut syntaxes.

(option: Copy/Tracut Processing: Yes) o
- 9 x> | 0c~w|
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How to Use Copy Transformation Instruction (1/2)

£ 5
3

1" .;l
It allows to duplicate tool path by applying a transformation on it.
(available only for machining operation using the same tool)

Select an operation to insert a new Copy-Transformation after it .
Select a reference operation for the Copy-transformation @
Name the operation and put a comment if necessary and
Choose the transformation

Define transformation Parameters
Replay the tool path

ol ol 2 )

x| () Profile Contouring.2 (Computed)
— }'::""'fm‘ { 3 ' @Pfoﬂle Contouring 4 (Computed)
Ty | T Tool Change.3 T1 End MIll D 10-1
3 | fype I ‘
Profe Cordourrg 1 Pyofie Cortourng @
X[ 2]
Mt of copes (M |3 a
Orbay [%8 oo e Hiwwes =
Fraved wesdor | e Il’rmdtm _'.]
Tranwhetion type: I""“’""-"' :] @
Dwtance g © [T m
Dvlawin sy ¥ I"" m
tacn g [ow =
Copy transformation of L
: =
the contouring Opn - 2ce ] e

¥ # No APT Tracut or Copy in APT output.
+ It's the only transformation Operation which has its own tool path associated to it. So you
have the possibility to edit and modify the trajectory.
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How to Use Copy Transformation Instruction (2/2)

10
é-

Copy Transformation Instruction - Definition Panel:
1. Management of the selected operation for copy, ability to

21
* Add Naree: :(mhml
"' Remove = Comwent: |No Descripton
# Move i x' ¥ | 4
# Sequence operations
2. Define the number of copies
| X| 28]
3. Define the Ordering IEEEIEITT=NNNN R B =
'‘Each operation N times | Ordering! [0 ogerstiors N tives =l
sformation type: 1 o cation -
4. Define the type of transformation you want ==> fotetn : Sraseltion ype: : — g
:Ans to axis : Detance %003 % G =
5. Define the geometry and the parameters ﬁ;ﬁy ; Ovtmncs g™ [Gven 5]
necessary for the transformation Makrix ; o =
L
[— 1 9 ok | 0:m|

Define the name
Define a comment
Tool Path replay

@ Better Process Support: associative with initial operations, support cycle syntaxes and compensation.
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All Instruction Details of Possible Transformations

The possible transformation types are as follows:

+ Translation: choose the required translation type then specify the translation by:
« either giving X, Y, Z components in the absolute or the current machining axis system or
+ clicking the Direction area to select a linear geometric element for the direction and giving a length.

+ Rotation: select a linear geometric element as the axis of rotation then give a rotation angle. If a circular edge is
selected, the normal axis of the circle is used.

# Mirror: select a planar geometric element as the axis of symmetry.

# Axis to axis: select a first machining axis system then select a second machining axis system. The first axis
system will be transformed into the second axis system.

# Affinity: select a Machining Axis System and define 3 scale factors to be applied along each of |ts axes X,Y.Z.
The transformation matrix in the selected Machining
Axis System will be: >

0y00
oo zjoj

# Scale: select a planar surface or a point and a scale factor to be applied along the normal projection on the
selected element.

# Matrix: This transformation will be defined by the matrix definition of the transformation in the absolute Axis
System, the current Machining Axis System, or a selected Machining Axis System.

In case of definition of the matrix in the absolute Axis System or in the current Machining Axis, the matrix of the
transformation is stored in the model in the absolute Axis System (it is invariant in this Axis System).

Choosing one or the other mode only changes the display of the coordinates of the matrix.

Out of a current Machining Axis System context, the Absolute Axis System will be used to display the matrix.

In case of definition of the matrix in a selected Machining Axis System, the matrix of the transformation is stored
relatively to this selected Machining Axis System.
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How to Use Copy Program [«] [ . . & ANEN ,ngm‘g_]

This functionality allows you the methodology for defining the process for machining
identical or similar parts on one setup with only one process and a single tool list.

Copy Program: This functionality is the extension of the Copy Transformation function to
SIERSLAInG Fiog s

1. Select an insertion level (MP or MO) and click m ptai pan funena et
Copy program icon |x. From:[Raference adhining i for ]
To:  [Machining Axis System_Part_1 @
2. Select the Manufacturing program to be @ Carce |
transformed -

Allows you to multi-select

transf ti
3. Select the mode of the positioning | AnSIOMaUons

¢ Axis to axis: It allows to define initial and __—_—_—— TR
final axis o = Mraixhrrg Frogan |
# Partto part: It allows to define initial and final p:: P s A
part. The initial part is selected in the Product e
List of the tree. This transformation is Ao X 2] % | .Fu..'.‘.:'...m....., '
equivalent to the Axis to Axis transformation. — e S:ftm‘d fx:";:x;:';:::m
OR P ®£ Tool (hange 15 End MAI Comt0
4. Click OK. 2l L .“l:':vq;;u 3. 19 {C )
o a2 ot yped? 33 -E Srogan
) i . - Initial : é":‘:;:: |q:a-:-nunn
The Manufacturing program will be transformed with part [ lll;m;fx:;m
its tool changes, operations, machining axis changes " - ContiusTop1 (Cormptin)
and post processor Instructions. o)X ¢4 I e ——.
¢ Transformed Programs
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How to Use Merge Program |z | | = 48 'Elﬁ"l Tuug

Merge Program: You can merge Manufacturing programs

with optimization of the number of tool changes
contained in the selected Machining Programs.

The order of the machining steps on the same part
is maintained.

1. Click Merge program icon

2. Click ‘Add Programs’ button and select the
Manufacturing programs to be merged. The
programs must be in the same Part Operation.

3. Click Preview button to see the list of tools in the
resulting tool changes.

4. Click OK.

All components of other selected manufacturing
Programs will be added in the first selected
program.

21
o

@mlml

S r—

Mared acturng Pragraw. |
Mot oy Prograw. )

watatRAE]

e 3. | _protes |

2

Maretactirng Prograw. |
Maretachrng Pagaw. )

&|X[¢[8]

Face VM Dl
Encd Nl Do 10
Zpot Dol Diard
Dol Dhan 1 2

|0 x| 9 coves | (B

* 15 Part Operation |
o 8 Maudocturing Mogram.1
f Tool Change 3 Face Ml DismS0
3 Copy-Transtormation. 1. (Computed)
f Tool Change.10 End Ml Dbym10
00 Copy- Transtormation 2 (Computed)
& &8 100l Change.11 Spot Drill Dlam1 5
30 Copy-Transtormattion. 3 (Computed)
= = Maufoctring Program.2
fTod Change.17 Face Mill Dins50
B Copy- Transtormation 9 (Computed)
fTod Change 18 End Mill Diaml0
G Copy-Transtormation 10 (Computod)
f Tool Changse. 19 Spot Deill Diaml 5
) Copy- Transtormation 11 (Computod)

o % Port Operation. |
= B Manufoctring Pogram.1
rgtmc Change 3 Foce Ml Dism 0

A2 Copy-Transbormation. 1 {Computed)
32 Copy - Tranwormation. 9 (C )
45 Tool Change 10 End Ml Dxami

A2 Copy Transtormation. 2 {(Computind)
L‘M Copy- Trarmbormation. 10 (Cormputed)

=4 Tool Change 11 Spot Dvill Diami 5
32 Copy Transbormation. 3 (Comgutind)

{42 Copy-Tramsformation. 11 (Computed)

Merged Programs

STUDENT GUIDE
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Options for Tracut Operation in case of Symmetrical Part Machining

=~ 2% Ja | T MBI
These options allow to manage symmetrical part machining using the inversion
of machining direction.

Yoot ~ond Ltinaeg Optioss =
.‘? Select the type of operation from the list, which you want to be impacted Sy gty everse VacWig Condors’ comand for the Koo e
- by the reverse machining conditions. The operations are grouped into e ' ‘:": s |
three different categories - Prismatic, Surfacic and Multi-Axis operations. e ,_',,‘""
“ VS Ash Lordoar Orrves
S W Ak Tt My
v e o s S W A Sl vl
* Use this icon to reverse machining condition of the selected machining TP —
operation % W s Pk (kg
Sl Aty Vg
S Wkt Mk Condaurkyg
@ Use this icon to reverse macro motions of the selected machining
operation
- Sooe |
E'ﬂ Use this icon (Reorder Operations List) to reverse the order of one or
more groups of operations
-.5 Tool Change.1 T1 End Mill D 10
l- LI poc keting.2 (Computed)
" Tool path \i) mwm“.?m“hmmhwhmmh
) TRACUT Operator .3 [TI = I

2 TRACUT/NOMORE .2

+ A keyword can be automatically added to an operation name when applying reverse machining condition

with Tool/Options/Machining/Operation/Reverse keyword parameter. If any of the MOs are locked a message
will appear as shown.
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Auxiliary Operations Status

In the PPR Tree, for each Auxiliary Operation is associated a graphical icon which
gives information to the user.

Tool Change Operation:

Operation created Automatically

Operation created Manually

O
I
-J

1

Machlne Rotation:

Operation created Automatically

Operation created Manually

.'."\ .'.. \
-)»

All the Auxiliary Operations may have also the following status:
Mal Operation Deactivated (done manually by the user)
- 6 il Operation Not Complete (Some information is missing: geometry,etc)
'p' Operation Not Updated (Tool path must be replayed to update the operation)
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1+ cnss Marmpeenk ™

Output Generation

You will learn how to Generate Manufacturing Program Qutputs.

» General Process to Generate Output Files

» General Process to Generate NC code Output Files
» How to Generate HTML Documentation

» More Details of Generating NC code

» More Details about Batch Queue Manager

i1 TooLCMuUSEEESD
4§ [nd of gesccntioe of + Mool Chamge.l

14 Gesacaced co Thoraday, JSeptenber 34, 2000 S2:34:25 02 :
i CATIA 4T VEP2ION 1.0 '
e e ————————————— :
§§ Maccdactering Frogrmm '
11 Pacr Opegatiend :
AT :
i1 Macadactecing Progrmm.l '
i 1.0000¢ 0. 90008 0. 00000 0.00000 H
0.cocoe 1.5000¢ £.2030¢ 3.020002 '
i 0.00c08 0.00c0e 1.0000¢ 7.0 :
FARTYO PART TO 6 EACKDNER H
COOLNT/ o '
CUTCON OFF :
$§ CPEBATION SUOE : Tocl Chasge.) '
i1 ftact gesecetise of T22] Chasge.l '
TXIS 1.000000, 5.000808, 2.000000 :
11 TOOLCMASCTIECTINING
RAFIE .
«@r10 :
cuTTER 10 ,  3.00000, ¢ '
'
TOOLNY 1, '
THINT/T1 Eed B 1
LODTL 4 :
L}
'
L
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General Process to Generate Output Files

[
3

B

.

Generate Outputs
At the end of the NC programming you will generates outputs:
» NC code
» Shop floor Documentation | &

» NC code:

You can generate APT, CLFile, « G » or « ISO » code in three way:

# Interactively | &

# In Batch (you block your CATIA session B
# In batch queue (deferred) | %5

» Shopfloor:
You can generate tool list + process list.

The functionality is a VB macro that you can customize.

Outne & Manansmasns

STUDENT GUIDE

Student Notes :
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General Process to Generate- NC Code Output Files | -
It allows you to generate APT, CLF, NC Code or CGR file.
1. Save the CATProcess before generating the APT Source Code (batch mode only)
2. Clickon [£lor [# to generate NC Code
3. Select the In/Out Tab Page to specify the Input and Output of the computation
4. Select Tool Motions Tab page to generate specific syntax
5. Select the Formatting Tab Page to specify some point coordinate format and comment
statement
6. Select NC code tab page to define the post processor you want to use
7. Execute
8. Alog file will be generated which contains the warning/Error message entries. A message
indicating whether the Output generation is successful or failed is displayed to the user.
i B et _m‘ s [ ] et imimov i s —" |
i 149 Getecened oo Tharsosy, Beptesber 04, 2000 1%ia4i23 PR 1
[ ——— o e |+ B v bo o i NN R e
Sehean Pt Cpen e 141 Bacdactring Frogoms. 1 4
@ P :H }Fut Opecaticn.l £
JHICATIAD '
131 Bacdactiring Progres.d g
(R 1) 1. 00000 0.000C0 o.tocoe g.cocoe :
— R e | U i | e '
w ‘:W{"‘ 3 | PARTIO PART TO BE RACKIMED !
e e L | O o8 :
@ dypupn > | coTeom ooy '
SR Westtmy e 149 OPERATION BUNE © Tool Change.d H
T e @ o core busden o o CAPwaos :H !ln.c: ?:r:‘ru.:!l T:fl':}:f:‘ 1 i
asindsmdiionopertead ot Tocnunanon ;
ORI A Su pe—— :::,rl:.:‘ ) 300, 06000, 0,00000,  109.9000¢ S
ﬁl Sove ot CATSroces — :(vl*n x'c'ﬁé:‘L z::EE)[C.C:( 200000, D.DO2030, § é
< L TOOLMYY, 10000000
. :T‘PG!YT"YI Erd B411 D 1D
—- " + LOARTL Y '
41 ToCHANIDND :
> & Pttt ot et
-— e |
© 2002 -2010 Dassault Systémes - All rights reserved 154



Numerical Control Infras tructure

STUDENT GUIDE

Student Notes :

How to Generate HTML Documentation B

@ Click | B to generate the HTML Documentation

Process decumentation . ‘1;]5‘
Specify in the Process Documentation dialog box e e R =
the following information: ”:‘:T[:',‘ =
# Documentation script (CATScript document) m‘*:jm’“’;_ R |
# Process type (only Process in this version) PRSAFS B O vrvemdiox
¢ Folder where the documentation will be / T I

generated -
+ Name of the file I l
Click OK to generate your ; Documentation for Process Aﬂvmfm-mr:'ng}’mceu'
documentation s

| e Cmn.u l'lt\'bar-vm

1 Senp Tool Catadog Mazwe TeckiSaphe U1

.

:mn-\m 1, Naser: TrodeingProgam
| Frogrom Cameent - No Descrpiow

Progran descrpexe

'

L)

: Actxity assber Activity aume Tool anber Activity type Spiadle end Fosdien
s 3

L

.

.

'

1 Toel Chamge | Teol tanye % :
steg 1 Pockosg 0 2

Toel Churgr 4 Teocl tunge x z

4 Deilieg | Tviley (0 »

+ Some samples and helps are delivered under intel_a/startup/Manufacturing/Documentation of
your CATIA V5 installation.
You can create your own Script in VB SCRIPT and then run it using macro standard execution.
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Generating NC Code: More Details (1/5)

Generate NC Output: In/Out tab page

1- Select the program to process:

+ Select the document 21x
+ Select the Part Operation or the machining Program
2- Select the resulting NC Data: e i
+# The NC Data Type (APT, CLFile, NC Code or Video result in —5 CATProcess :
DAR1S_DevelcpmentPMGIPartsattachedOthersist: .|
CATProduct) Sedacticn O Pert Operations
+ Split or not the output file by program or operations @ Progans
# The Output File name @
+ Store the file in the CATProcess directory instead of the ‘
one define in the settings
+ tag « replace file » to crash the old NC output version file et L
3- If needed, you can choose to save automatically the document %:::Wl”: d_"kﬁm o CATevedit
(CATProcess) after processing. ;:m?“m“
+ Select the Save document check box and specify @ O by machining operstion
# Where you want to save it, using the « ... » button %”;‘m”:i e e
+ Replace the old CATProcess [CADCOUME~ LA U OCALS~ 1 Tenpistare_tioooet L |
# Lock the operation of the CATProcess automatically 5 Reglace We-named Fle
+ Associate document: create a link between the CATProcess after NC dats generation
CATProcess and the code generated. ) O sove gt catirocess
+ Associate the generated CATProduct with the last machining @ I.j; S —~
operation of each program or the last program. _; %
Batch Mode: You need to write the CATProcess before generating the O Assooete output WC file to the progrs
APT Source, CLF, CGR file, but during the computation, your CATIA V5 O- de0 result to the last MO
session is available.
Interactive Mode: You don’t need to write the CATProcess to generate LExate
the APT Source Code, but your CATIA V5 session will be blocked for the - Gomn_|

duration of the computation
The APT Source Code can be also generated by right-clicking on the
Manufacturing Program.
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Generating NC Code: More Details (2/5)

Generate NC Output: Tool motions tab page
Tool motions parameters:

1008 PO Sirategy: 20
You can choose to include Home Point information in the NC data output

by means of this option. In this case GOTO or FROM information defined oy Fomattng | NcCode |

on the part operation's machine is used. %‘Wm

[ Inctude GOTO fer ool change

d Qutput CYCLE syntax

[ remove GOTO bators cychs

4 Process COPY and TRACUT oparabions
o Remove double porks alter PP commands

Include GOTO for tool change:
For each tool change, generate GOTO instruction (to the tool change point
define in the PO)

Output Cycle syntaxes: [ Remove sbgned ponts

The PP word syntax specified in the PP word table will be output for axial Fend aes

machining operations instead of GOTO statements. I [ use rad feedrate vabue instead of RAPID syntax
[ Set ragid feodrate ot start of cperabions

Remove GOTO before cycles: i

(A Crader inkerpolation[E,om machine -
Lol TT ST — v

For axial machining operations using SYNTAX output mode (CYCLE), you
can now choose whether or not to output GOTO statements

Madvem radus:
corresponding to Jump and Clearance motions (points that were added by i T
the clearance approach distance or by the jump distance) Qroder record type: (3505050 =

Helcal Jterpoion [Frommahie %]
Process COPY and TRACUT operations: - —

Copy and/or Tracut instructions will be processed. In this case there will From machine: The information

be no Copy or Tracut statements remaining in the generated APT source is automatically retrieved on the
Machine-Tool associated to the

Remove double point after PP Commands: current Part Operation.

First point after PP command or user syntax is not kept if the previous one

is a coincident point . I

Remove aligned points: - e

You will keep only the first and the last

© 2002 -2010 Dassault Systémes - All rights reserved 157



Numerical Control Infras tructure

STUDENT GUIDE

Student Notes :

Generating NC Code: More Details (3/5)

Generate NC Output: Tool motions tab page
Feedrates parameters:

Use rapid feedrate value instead of RAPID syntax: [Generate C Dutput in Batch e N 21
Rapid motions will be preceded by a FEEDRATE syntax whose value is ,
the Rapid feedrate specified on the machine. wou Formattng | NG Code |
Tool mobions
Set rapid feedrate at start of operation: ) Yo Ponk trategyfuone =]
A RAPID statement will be included at the start of each operation. [ mcke G070 fov Roel change
However, if a Clearance macro is defined on an operation, the macro i s

[C] Rasvowve GOTO batees cyces
o Process COPY and TRACUT operstions
& Remove double ponts after PP commands

definition will be taken into account,

CIRCULAR INTERPOLATION:

[_] Remove sligred ponts
Specifies the type of circles to be processed if circular interpolation is —erancee
required: [ ) Use rapkd fesdrate value instead of RAPID syrtax
# From machine: uses the values specified by the part operation's () Set ragid fescrate at start of cperations
machine Crculer Interpolation
+ None: circular interpolation is not required (A Crodar ntepdstioni o nacen )
+ Z-axis circles: only circles whose axis is parallel to the z-axis of Crde radus brts:  [Focs v
the machining axis system are processed Madmmradus: |
+ Any axis circles: all circle types are processed sohmpmrm
Circle radius limits: Crosiar recued et =
Specifies how circles are to be processed for circular interpolation: Hecal Ikerpolation Jprommechine

+ From machine: the values specified by the part operation's
machine are used
+ Value: user-defined values are used for minimum and maximum
radius constraints
Maximum radius, Minimum Radius, Circular record type:
Specifies the type of record to be generated on the clfile if circular

Click Execute to request
computation of the APT Source file

interpolation is requested Execute |

Helical Interpolation cise_|
Specifies the type of helix to be processed if helical interpolation is .

required.
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Generating NC Code: More Details (4/5)

Generate Output: Formatting tab page
A. Statements:

Tool motion statement: 21x|
Defines the format describing tool motion statements on the NC data —
output: . Wout | Todl mokiors ’“""’ |
+ From machine: the output format defined the part operation's *:,';‘:d*:mm T
machine is used. = ertoman: [
+ Point: tool point coordinates (x,y,z) are output. Bart aperalion comsiacks | :’ -
A TLAXIS statement is given at the start of the generated APT source. DRt e catior memdt rf-t—i
A fixed-axis clfile record 9000 is given at the start of the generated clfile. FOmE s el ehordastis O 1.9Y 2 ;
+ Axis: tool point coordinates and tool axis components (x,y,z.i,j,k) ) wnbercfdots: [T [g)
are output. Oupts after deciral 1[5 1] _Reset |
A MULTAX statement is given at the start of the generated APT source. Format for axsal components (1,1) ——————————
A MULTAX clifile record 9000 is given at the start of the generated clfile. ) Nuvber of dges: 5 =
Digits after decimal | s_m ﬁl

General information, Part operation, Machining operation name:
Defines how information will be generated:

+ None: not generated

+ PPRINT: generated with the PPRINT word

+ $$: generated as a comment (not available for clifile).

B. Format For Points coordinates (X,Y,Z):
Allows you to define other formats for NC data statements allowing
better accuracy for large parts

# Number of digits

+ Digits after decimal

C. Format for axial components (1,J,K):
# Number of digits Lt
+ Digits after decimal — _Oose_|
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Generating NC Code: More Details (5/5)

Generate Output: NC Code tab page

@ Use the same procedure as to generate APT Source
Code but specify NC Code type for the Output format
in the In/ Out Tab Page

@ Select the NC Code Tab Page to specify the name of
the Post-Processor to use for ISO NC Code

generation _ >
Click ? to access the documentation of the
Click Execute to request computation of the ISO NC selected Post-Processor.
Code This online documentation includes the Post-

Processor definition and NC data samples

Select the type of Post Processor solution using « Tools > Options > Machining > » Output tab. If the
output option is set to None, you will not be able to generate NC code.

Sample Post Processor parameter files are delivered with the product in the folder:
+ for CENIT: \Startup\Manufacturing\PPPar
+ for IMS: \Startup\Manufacturing\IMSPar (The IMSPar folder must be accessible in Read-Write
mode)
+ for ICAM: \Startup\Manufacturing\ICAMPar
To execute your own PP you must copy it into these folders.

Machining time value is indicated in the log file

N

Infornation: == Machining and total time : 0.088 ..%1&322 min. w= ]

LA

JInfornation: == activity Manufacturing Program.1 : END . w»
{Generation of NC code fFile : End.
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More Details About Batch Queue Manager E‘

Batch Queue Manager:

» Ability to generate output file (ISO, APT, CLFILE)
» Each job can have a different output file
» Each defined job can have a different output file type

Define a New job D

Select the
» (APT, NC Code) g1z MP or the PO
» CATMFG Options Panel can be accessed P ——llG ""I""‘
» Ability to generate one file per MO o -
Comwert | e 1o geresate &1 Mle

- oo
T — x| .| 9 o | Soal

| Sedecticn [ Status | Comment
IR18_Development®MGIFa... Manfacturing Program.l  Compute kbtogenerste APTHIe | | |\ N |\ R T
wpou | Sostwotars | Formng | W code |
+ Deferred: the computation will start at . ain‘:m : -
2 g ' s dwa e (e -
the designated time T S
- Inmediate: the computation will start as oot
- = 2 soon as you click the Activate button. - o
3 @' ? 6 x ) Y : g:n':mmwmumwnm
Batch mode ) peferrad @ [mermdate ¢ SO T oA~ [ emeen_twvow |
S xchace $a-rared e
otocfeT Elne T B | R
Log Pie : [DAR16_Confip_dune_15_07yntel_ajarpancachangviar . | & B O s ot carmrccns —
@ l ecm| 5
—+Job management functions For delay option, Program start :
(New, edit, move, delete) computation SRR !

- Always save your program modifications before generating the NC code. For best results, you
must first verify the operations of your program by means of a replay or simulation. There must be
no operations to be updated or in an undefined state.
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Advanced Topics

Following advanced topics are covered:

Import and Modify Tool Path
Aerospace Structure Part- (AdvEX:00)
Import V4 NC Mill and NC Lathe Set
Aerospace Structure Part- (AdvEX:01)
Machining Processes

Aerospace Structure Part- (AdvEX:02)
Manage Resources

Aerospace Structure Part- (AdvEX:03)
Aerospace Structure Part- (AdvEX:04)
PP Word Table Customization
Aerospace Structure Part- (AdvEX:05)
Design Change Management
Aerospace Structure Part- (AdvEX:06)
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Import and Modify Tool Path

Following topics are covered:

General Process to Import APT / CLF / NC Code Files
General Process to Modify a Tool Path
Tool Path Management

(o]
=
=
& Tool Path Management: More Details
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General Process to Import APT / CLF / NC Code Files |&

This functionality is available from NC Manufacturing Review Workbench.

It allows to import APT in CATIA and then you can,
# Replay them
# Simulate them (if you associate a Stock to the
Part Operation)
# Modify with tool path editor

Select a Manufacturing Program

Click “NC File Import” icon

Select NC Data type (APT or CLFile or NC Code)
Click Input File

Choose your PP (activate before your PP Supplier
in the menu Tools/Option)

it B

Pt Processor and Controler Enlstor Folds
ﬁ O Mo O Cord MR O XAl '
Pathc Icn,cmn'p17_m;_cmw.dpu,nnm'm | 1

Yool Puth Shorage
g @ Sore tod path n the carert docusent
) Saoee tool path 1 30 stam Hie

" 1»" Sohsgpt
|t

Sehgp2

=’ Manufiacturing Program. 3

43 APT dmport 9 (Computed)
- . Tool path (open)
g APT lrpart 10 (Comguded)

NC File Import

@'ﬁ d“w: 2 Code
Ingut Fie | [O\WorhingFolder_RIGWCIWNGI, CLF
Conk PP Fie : NCCode

NC File To Import 7.5

£ Tool Change 10 T1 Exd MIIl D 16 {rom APTlmpert) *
Tool Change 11 T35 End Ml D 12 (from APTImport) |

Tool hange 12 TE End Ml D 8 (Yom APTImpart) |

=8 Teol ange 13 T9 End Ml D 4 (Yom APTImpart)

=’ Manfachring Program.2 .
v s :
E. *Machining Asis Change 2 (Machining Axis Spstem 6) .

2

) r——

Mot Specfied

MAHO_CNC432_3X.pp
MT_DEMO_S400.pp

e NUM_1060M_3.pp

OKLUMA_LB400.pp
OKIUMA_OSPT000M_3.pp
PITTLER_NS160_1000.pp

SINUMERIK_8400_3%.pp
SINUMERIK_§50880_3.pp
SIN_840_NURES.pp
WEILER E_SERIES_DIN.pp

ZIMMERMANN _FZ30 S8400. —
-

[» L

STUDENT GUIDE
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» You have the possibility to modify a Tool Path
# After APT import

# After Machining Operation computation

- " Tool Change. 13 Tl Er‘xd Mill D 400,

: l:l Rnfie(]rtnuﬁno<4 Coatnted)lﬂ
» How to Access to the Tool Path Editor @ L L (

# Select the Machining Operation (MO)

# Check that the tool path is unpacked

== i, Profile Contouring.4 (Computed)
 If itis not: MB3 on the MO and select unpack ‘

Tool path (packed)
# Lock the Operation

= MB3 on the MO and select lock 5

g .Qmo"-mu 1
+ Modify the tool path i g - Mﬂr‘;:(ur:;:ﬂmm'xi Phnges-DM2-R0 8
» Select the tool path in the PPR Tree [
* MB3 on the tool path and select the type of

I 9 (C mwmlad)
& Parge el °"‘""

H £ Toal Chuege .2 9]”"""‘

! W Machining Procees | ) e
modification or click icon in ‘Tool Path Management’ [p@ncaxum - Qimes s
toolbar | -tn—— .

100! Path Mansgemi-

| 52| 2 B b
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Tool Path Management ™70 =

Tool path editor functions can be accessed using a toolbar “Tool path management”.
This toolbar contains following commands:

Edit Tool Path: |2 IR EEE
All the functions with which the tool path can be edited, are ;
combined in ‘Edit Tool Path’ toolbar are given below: : (@ ok | @cencu]

-

Point Modification: Point on the tool path can be
moved or removed by selecting those points.

Area Modification: Area of the tool path can be
modified after selection of that area.

Reverse: Tool path can be reversed but not
displayed. Approach and Retract points are
exchanged.

3 O

PP Word Modification: It allows you to select
previous & next PP Word, delete or edit PP Word.

Y

S

B [

Connection: Tool path can be connected.

(
|
8

p N Approach and Retract Modification:

B Pt % Approaches and Retracts can be added or
_, removed from tool path.

\.r% Rotation: > Transformations can be @ Points Display mode: Allows to hide the
, applied to a tool path. points on tool path display for Point

I% Mirror: | modification, Area modification, Rotation.

The functions which work on the tool path, but do not intend to modify it are:

S
@ Create Geometries:

Using tool path, geometry can be
previewed and/or created.

Split on Collision Points:
Longer Tool path splits according to specified or longer tool.

Check Tool Length: &

A tool path is checked to identify all the points where
the tool or the tool/holder collides with the part.
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Tool Path Management: More Details

You will learn in detail about Tool Path Management.

Point Modification

Area Modification

Translating a Tool Path

Rotating a Tool Path

Mirror

Splitting on a Collision Point
Connecting Tool Paths
Changing Approach and Retract
Checking Tool Length

f f ¥ 8 8 8 9 s
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Point Modification 4
The functionality allows you to move or delete a selected point on a tool path.
@ Multi selection of point o Reverse selection 21
[ Selection Action
0 Selection by sweep ") | Resetselection ValAvA I P
: [ To reprasant circles
/// Selection between two points x Cuts the current points = L
v o
% Selection by polygonal trap I}g Confirm the modification o [53.991mm =
R Inserting a point - 9 x| cwal

Once the points are selected, you can move them:

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

. : ) ; +——— Distance
» Pull the Distance arrow to the place you want the pointto be inthe | ) | ; arrow

viewer. The distance between the original position and the current ; ;I\
position of the points is displayed as you move the arrow or | o o )

» Type the coordinates where they must 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 type the distance in the box.

Distance : [11.645mm B - M.

. - - - . X ]

Use the contextual menu on Distance to select the translation direction. — Scua] Aeeres E
‘ « Horglan 4

; #ong tool xos E

© Along st pohine b
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Area Modification (1/2) &2

You can edit the area of a tool path. Area can be
selected using several editing functionalities.
Area modification is used to correct the tool path
which is discontinuous or irregular.

Tool Path Editor B £

L& Y,

") & Q0K @ Cancel

///_ Selection between two points

Selection by one point

Selection by contour

Selection by polyline

SRS

‘Cancel’ button in Point/Area modification and
Approach & Retract Modification allows canceling all the
modifications done inside the dialog box.

Selection between two points

selected
points

Selection by one point

selected
point

STUDENT GUIDE
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Area Modification (2/2) &2 =
"7,
Select collision points Selection by contour
Reverse selection
M Cut the current points closed
contour
E Validate the modification
-~
*, | Area selection option
——
i Modify the feedrate
You can change the feedrate of a partial tool path to
approach, retract, machining or local. Selection by polyline
Before cutting an area of the tool path, you can '
choose to copy this area in the specification tree.
Copy transformation check box need to be
selected and click OK.
2] polyline
- SdectonMode
@ Before/In calected Qeometry
O AfterOuk solcted gnometry
~Cut destination ———
(] Copy transformation ’
(B S
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Translating a Tool Path |+

You can translate the tool path using this functionality. The distance by which the
tool path to be translated can be entered through double-clicking on distance value or
by dragging the distance arrow in required direction.

1. Click Translation button in ‘Edit Tool Path’ icon. - 2%
The tool path is displayed on the part. °;§h e
\&) &2 & &

2. You can translate the tool path by dragging from - Soucal

approach or retract. The contextual menu over
the word ‘Distance’ allows you to select the axis
for translation of the tool path among:

# The X axis,

# The Y axis,

# The Z axis, or

# The tool axis.

3. And then pulling the tool path, you can also
double-click Distance and specify a value in the
distance dialog box that is displayed.

4. Double-click anywhere in viewer to translate the
tool path and exit the action.
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Rotating a Tool Path

A ]

The functionality allows you to rotate the tool path by any
angle with reference to a point, a edge, a plane or a face. ?SB|€B|I| ﬂ&l@| "3|’o”| @l

1. Click Rotation button in ‘Edit Tool Path’ icon. The -
tool path is displayed on the part.

2. 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.

3. 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.

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

rotated
tool path

e g g

4. Double-click anywhere in viewer to rotate the tool Nemmmmeemm——e===D

i

path and exit the action. e aTErarararary = =
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Mirroring a Tool Path |

The functionality allows you to mirror the tool path

With respect to a plane or a face.

1. Click Mirror button in ‘Edit Tool
Path’ icon.

2. Selecta plane or a faceas a
mirror plane.

3. Double-click anywhere in the
viewer to mirror the tool path
and exit the action.

Sweeping. 1

Student Notes :

STUDENT GUIDE
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Splitting on a Collision Point

Split of tool path on collision points is required when the tool
length is a constraint. The tool path can be split according to

the specified tool or a longer tool.

1. Once you have set the parameters, click Apply.
The points in collision appear in red.

2. Now select a longer tool in the New tool list.
This tool length could be computed using

3. Confirm the creation. 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.

4. Now close both tool paths using connection or
change approach/retract option.

P70 e e N O N S R D R S R O

: -,"-, Manufacturing Program.1

Tool Change.7 T7 Ball nose D 10
== bs Sweeping.2 (Computed)
~Tool path (open)

-ﬁrool Change.8 T3 Ball nose D 10
L o Copy ~Transformation.2 (Computed)

“Tool path (open)

Pewtock  [Trre w010
1% né ME D LU

Iﬁcfﬁwnomm

o —

tl]!;?
J%Ji_

Fawaretors
- St rosde machery) pas
“ Lhe part

Ottumt o tool Schder radue (O:r.l';,"—m
Oftset oo tood ength (A r"‘_ﬁ
Salety detance on agit point: [—E

Chne tockath

& Caee riy sookah '.u"r.'u ’I

¥ Ciocs it tookath

points

Collision

STUDENT GUIDE

Student Notes :
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Connecting Tool Paths 7=

N\

Tool paths which are split for the modification need to be reconnected. This functionality
helps you to connect tool paths to maintain the continuity. Hence gaps in the tool path are
removed and gouging of tool in material is avoided.

Multi-selection of point 2ixl
a Selecton — Connection Mode
Selection by sweep @M/I/// ﬁklol;a"_plfl
~ Parameters
Selection between two points Distance [ 10.00

Selection by polygonal trap

Reverse selection [ M O—Qnodj

Straight Connection

9| 10 D ¥ S

Reset selection

Straight connection 21
r~ Selection :'Cmﬁmm
1% Plane connection @ I& I/// lb;} C) ) = 1>
~— Paramaters -

) i Safety plane connection

I L - L

@ ok | O apply | & cancel |
The safety plane must be selected either in the -
current operation or on the part operation. Plane Connection
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Changing Approach and Retract [ Studen Hotes:

You will learn how to add, remove or modify approaches & retracts in a tool path.

| Modificotion of approaches and retracts K 1B ST
"_‘:"' + Approach,
et # Retract,
= Remove from whols toolpath | | K :I # Linking passes,
;mm Ramove from ared inside pobygen | ¢ Between paths.
3 e from the whole tool path or from a polygon that you draw on the
T ' tool path.
Sedection
vl \w\@|le| Lt You can Add/Modify:
+ Approach,
spproach | Retract | + Retract
Mode: [Gack =] ? 1. Choose the Approach or the Retract tab.
2. Select the type of motion you want to use and modify the
Al <: settings if necessary. o
3. Press Apply. A message is displayed: i
e &) oo
1 Back motion
Destance: Ill)mn ? l Yes I No I
Height: e e e i i1
= = If you answer Yes, you will add an approach or a retract motion to
: the whole path. If you answer No, use the Selection bar to define
; an area to apply the approach or retract motion.
T — 4. When you are satisfied with the results press OK. If not,
continue to make changes to the approach and retract tabs till
you get satisfied.
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Checking Tool Length

This functionality explains how to check a tool path to identify all the points where the
tool holder collides with the part. If you consider the tool alone, only the cutting length
of the tool is taken into account. If you consider the tool with its tool holder, the tool
gage and the cutting length are taken into account.

o m— -
1. Once you have set the parameters, click Apply. ?« TR l j ’

The points in collision appear in red.  Display tool |

[ Irpuk deta

Tool lergth (1<) = 10mm
Offsat on tool length = | men
[ Resuks

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

Nuber of colision points = 784

M tool kength (L) = 55, 1080

¢+ Currenk port

w35, 565010 Y1 27.01 30en 2w 18. 160000

OW.

Mouse click gives the
coordinates of the point

e ——

...........

y this visual check, you can decide whether to select the
proper length tool or to modify the tool path itself. collision points
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Import V4 NC Mill and NC Lathe Set

In this lesson, you will see how to import NCMILL and NCLATHE Set.

» Introduction to CATIA V5 Import CATProcess
» Import V4 Model (NCMILL/NCLATHE Set)

This Chapter is only for those people who are interested by Manufacturing Program
Review and Migration V4 NCMILL Sets or V4 NCLATHE set -> CATIA V5.

If your are not interested go directly to the Next Lesson.
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Introduction to CATIA V5 Import CATProcess

NC Review is the V5 NC Manufacturing Infrastructure then you can open, edit
and replay all V5 CATPocess.

Browse V5 NC Operations with
the same editor NC Products

Read V5
CATProcess

Generate NC
Code in the
required format

. Access to the

Replay Package if the
Operation is Computed

Access to the Tool Path Editor | produce
If the operation is Computed Shop- floor
Documentation

179
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How to Import V4 Model- NCMill / NCLathe Sets (1/5)

Prepare your data:
1. Insert your model in an empty CATProduct (use « insert existing component »)
2. Save your CATProduct

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

[ coperens BT S N 1
Representgtiors > iyl taw Prodt " i By, nemill-aerospace_part (nemill-aerospace_pert.1)
Salection Mode » fod Sl T ] | “Applications
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How to Import V4 Model- NC Mill / NC Lathe Sets (2/5) : [

Import your V4 NCMill and NCLathe SET:

1. Access to NC Review Workbench. @ Lathe Machring
2. Click “Read Manufacturing data from V4 model” icon. ﬁ
3. Select your CATProduct which contain V4 model and the Sets. ,4 5""‘""‘“’*""

If you have more than one V4 model in the CATProduct, select the
V4 model you want to open.

4. Select the set you want to import.

Click OK.

6. A new Part operation appears in the process tree with the
associated Machining Program and operations.

In the same time you can see a geometrical representation of the part.

o

2- TOOL CHANGE T1 End Mill D 16
1 - STARTING POINTE®

4 - ROUGHING
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How to Import V4 Model- NC Mill / NC Lathe Sets (3/5)

Verify the Machining Operation Parameters and Geometry:

1. Double-click the Operation

2. Check your V4 parameters N ) SO VO
# Strategy @ Part Operation.1 ;
# Geometry ROUGHING :
# Tools ; V4 Program.1 ,
# Feeds & Speeds ; £ 2 - TOOL CHANGE T1 End Mill D 16 |
# Macros ‘ 3 - STARTING POINT E
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How to Import V4 Model- NC Mill / NC Lathe Sets (4/5) Riudentliotey;

Associate Output NC File to a Program

1. Click “Associate Output NC File to a Program” icon
2. Select your V4 Manufacturing Program
3. Select the AptSource file and click Open @
4. A « Computed» comment appear on the tree near each i e e R e
operation f% PartOperationt
EOUGﬂNG :
Replay the program to see the tool paths =

4% 2 - TOOL CHANGE T1 End Mill D 16 '
(& 3 - STARTING POINT

; . : 4 - ROUGHING :
+|& Part Operation.1 L. 'd R R e T R e R T
r@ ROUGHING @
i i 1l
V4 Program.1 E —— —
%3 TOOL CHANGE T1 EndMIlD 16 | Wi
3 - STARTING POINT ( ted) D @
|
=% 4 - ROUGHING (Computed) (.c
th o
. el
o]
You can edit the tool path of V4 NCMILL operation ?__ b ::‘:M j =
using Tool Path Editor. s T v e mtorts —
™ S Prbran
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How to Import V4 Model- NC Mill / NC Lathe Sets (5/5)

Important Point:

» If you want to simulate (video mode) your tool path or add V5 Machining Operation; you

need to have V5 Geometry to define stock, fixture in the PO and other element in the MO.

» In this case you must follow this Methodology:
In your CATProduct:

# Insert a new CATPart

# In this new CATPart Copy / Paste as Result your V4 Model or only some
elements of your model

#+ In this way you can insert different CATPart in your CATProduct to store
separately Part, Stock, Fixture

# Now you can come back in the CATProcess and define the PO

STUDENT GUIDE

Student Notes :
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Machining Processes

In this lesson, you will learn how to Create, Save and Reuse
Machining Processes.
» Different Machining Processes

» Creating a Machining Process
» Storage in Catalogs and Reuse Of Machining Processes

STUDENT GUIDE

Student Notes :
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Rudiments: Different Machining Processes

In a Machining Process you can Store:
» A Predefined operation
» A Set of predefined operations (machining process)

where you have set:
# Parameters (fixes or according design or tool parameters)
# Macros
# Tool query (in hard or according design parameters)
+ Formula
# Check

This Machining Process is stored in a catalog.

You can instantiate it in your current session from the catalog. In this case, you have 2
possibilities
# Select geometry or predefined set of geometry during the instantiation (axial
processes, 3axes processes) in the model or in the tree or in the manufacturing view
+ No Select geometry, so you need to affect it after manually for all the operations
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Creating a Machining Process (1/4)

» Open a new CATProcess (1)

# You need to create different Machining Operations

without geometry

In View Menu, active the Machining Process Tool Bar (2)

» Click Machining Process View icon

» Create a New machining process 9‘9]

» Create your sequence of MO (4)

# Select the 1st Machining operation & click ok

# Select the 2nd machining operation

» Define the parameters / Macros (5)
# Double-click the operation

» Define the tool query thinks formula (6)
# Double-click Tool query

» Define formula to set NC parameters
according to design parameters (7)

# MB3 on the operation “Edit Formula”

» Define Check formula to set condition (8)

# MB3 on the operation “Edit Check”

K2

and rename it (3)

N e
e

&click ok .

"y Machining Process View
¢ o0 Smgle Hoks
J spot Driting 4
Lloolno Quesy
B Cviting.1
Ly
5 Teppin 1

: wml-.uhuwav.m -
L CER sl Holes
'

P @ _______

Knowledgeware Integration

STUDENT GUIDE

Student Notes :
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Creating a Machining Process (2/4)

The Tool Query:

1. Select the Tool catalog where the system must

|00k in @ Lok in | Persona_Took_Catak &
2. Select the type of tool you want for the MO U 9li #@

- L

Select the parameter to compare for the query el duwer: e e
Select the operator for comparison
Key the value you want ( number, name) or
Select the design or manufacturing parameter
+ Select the dictionary
# Select the type of the feature

# Double-click the parameter attribute
7. Use the button:

# Up arrow to validate the selection

# Down arrow to modify a formula

# Cross to delete all the formula

# Gum to delete the selected formula
8. Click OK

SNOPrw

Q _OOG
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Creating a Machining Process (3/4)

Edit formula:

(set parameters according to design parameters or other

Manufacturing parameters)

Select the parameter to compare for the query
Select the operator for comparison
Key the value you want ( number, name)
Select the design or manufacturing parameter
# Select the dictionary
# Select the type of the feature
# Double-click the parameter attribute
5. Use the button:
# Up arrow to validate the selection
# Down arrow to modify a formula
# Cross to delete all the formula
# Gum to delete the selected formula
6. Click OK

-t

Formula Edter : Spat D

ing 2

© __COE

Geormtacal £ ll:
Lint of Adtrbetes with Forruds
[ eptraide Deph
Using for UDF MP
Depth | '| !
rtbi‘dh
O”ﬁ- :l="'°'5‘1¥d5ito ;luqrn
Trx-&?"nl’xl 1 0
hege \exv-}'em:z Grocee
N schrrg Fasion InoSudace
Nachrwg Patoucet | Speosbide] 5en
Srel ‘
Nachrwg Achiles Pad Tao:
‘Si:n“xxnﬂm ¥
Chaber §
Taomnd hole
|ES b
-

STUDENT GUIDE

Student Notes :
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Creating a Machining Process (4/4)

Edit Check:

This formula allows to activate the operation only if a
condition on a parameter is true.

Checks Editor: Tapping |

e.g. the tapping operation will be imported only if the ~ Lt of Equessare -

design hole is threaded. Fie osadedeinn

1. Select the design or manufacturing

parameter
# Select the dictionary
+ Select the type of the feature @ x|2/8|%
# Double-click the parameter attribute ;mw_m
2. Key the value you want ( number, name) @ r .
g Opechy, I i (0 o 2
3. Use the button: Triadpri we Pl Tice
# Up arrow to validate the selection vctay el [V R -
; Machewn) Aesosces SpaaaMde:) 65en
# Down arrow to modify a formula I | 75
V! vt ¥ o
# Cross to delete all the formula @ | -
# Gum to delete the selected formula R .
Thoknes =) | Liwk type -'J
4. Click OK
= 9 0k | 9 Coral
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Rudiments: Storage in Catalogs and Reuse of Machining Processes (1/3)

» Use Catalog editor to store the Machining Process.

To do so:
# Save the CATProcess containing the Machining r-,“g
Processes (don't close it) Cusgtan

# Create a new Catalog with Catalog Editor
# Create your catalog organization (directory and

family)-—---(A)
# Add a Component and press “Select external
chapter” -—---—-(B)

# Split your windows and select you machining
process in the manufacturing view-------(C)

# Validate: the Machining Process is saving in ' , J
this catalog SeBas 80 9 62°84 F3 : e

# Save the catalog

» Use « send to » functionality as for macro (easier):
# In the machining process view, MB3 on the
Machining process
# Select save in catalog
# Select the catalog or create a new one

e mcaabs x|

Caniog rawe: [ETBnchad_sattngscwaed = |
Compirends cotsbon (oot dogd |

. Croste & mow ctakog
@ Lodes an esting (atsog

— (o] 9w
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Rudiments: Storage in Catalogs and Reuse of Machining Processes (2/3)

You can add hyperlink to your Machining Process 5..::,:.‘ e
# Go in Knowledge advisor workbench A,:." o
# Click “URL & Comment” icon | e
# Select your machining process "L’_"":::"
# Click Add button P Xt ao
# Browse to find the document e
(html, avi, jpg) ey
# Name the link and validate SRR .
# You can have more than one document '
# Save
[oris e comment N Y
£ | Expiere |
Nawe Process\MachmngPocess_Hole2
URL | "
Comment
-
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Rudiments: Storage in Catalogs and Reuse of Machining Processes (3/3)

METHOD 1 : >
» Use Open Catalog icon to retrieve a process @ c;"" — = Js el &
stored in a Catalog. RS %
# Click open catalog icon B g =
# Select your catalog B rocumg o -
# Select your Machining process o IEET .'@
# You can access to linked document o L
# Define the geometry (optional) e T e e
If you don’t select geometry, after
instantiation you will open each L Pocketing pen -
operation and select it manually B redeuis ot :I
# Select the level of insertion in the Process o | ﬂ"J
# Validate — o] 9 coon | _mevien |
METHOD 2 _
» Use Machining Processes instantiation _—
manager

# Select your catalog
# Select your geometry to machine (you can
select more than one feature)
. . Iosertion Leved i Proceom| Manat actunng Program. |
# Select the level of insertion W T Tumrelfbared achstog st g EATIA duts baneli ot i |

# Select your Machining process (you can et
apply more than one Machining process on
your geometry
# Validate o | guiessso-taw B
— Dcwcu]| _wee |
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Manage Resources

In this lesson, you will learn how to create a Tools Catalog and how to add Tools from
Resources in the Tool Catalog.

Also you will learn how to associate D5/V5 Machine tool.

What is Resource Management

Tool Catalog Management

Need of Tools Catalog

Create a Tool Catalog

Create a Form Tool (User Representation)
Associate a Machine Tool

f 8y ¥ ¥ «
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What is Resource Management

Resource Management is effective utilization of resources while performing a
Machining Operation.

The main Resources are:

» Cutting Tool and

» Machine Tool

Managing Cutting Tools means defining a Tool Catalog or creating a Tool Catalog or
Updating a Tool Catalog according to availability of tools at shop-floor.

Managing Machine Tool means its association with part operation to simulate the
Machine tool motions or generate transition path automatically.

You will learn about the generalities of Resource Management:
» Different processes to create a Tool Catalog
# from Excel File
# from Resource List
» Associate an User representation
» Add User Parameter for Tool definition
» Associate Machine tool
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Tool Catalog Management

Tool Catalog Management is a major part of the Resource Management.

It consists of:

» Generate tool Catalog

w» Create tool Assembly in CATIA

w» Customizing tool parameters

» Update existing tool catalog from ResourceList

------------------------------------------------------------------------ .
Mww. "E@PPR. :
:Dg‘!.-l-?d LR | W rremsg WA ER A @Y E Processl ist :
i =5 —h £ 0 4 F a— s E
1 smow Tl s TORS - )’
2! g I R e YRR T i & part Operation. 1 !
| - — =  — E =
i , o Pm— grodo-me.x T1 Face Mill D 50 ;
e 2 = r 3 Facing 1 (Computed) 5
= — = v Tool Change.2 T2DxillD 10 '
B @ r JEDvilling Dwell Delay 1 (Computed) .
e H bl =4 Tool Change 3 T3 Conikal Tool ™ ;
» = ! m B "?7 '
s [h jii .~ Tool path :
' : bl L% Machining Process List.1 g :
| s — — [ —— | { 9 ® .
: nrfnodxum - :
; f.gan (Pat1 1) '
ot i
+ = Pl Resourcest ist :
' 2 T1 Face MIll D %0 '
E f 200D 10 ;
[ § 13 conkcal Tool '
' '
g g S S S —————— .
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Why Do You Need a Tools Catalog

The Tools Catalog is the way to store the tools available in the shop floor.

These catalogs are defined under Excel Sheets and converted under catalog format
using a Visual Basic macro.

You can also update your Tool Catalog or create a new Tool Catalog from the Resources

List
» A Tools Catalog can include all tool types ar ) —
(Drills, End Mills, Taps, Conical Mills,etc) Fr °IS’ I"I?HWI'JIUIGHI5 (IR
::-:mr—[ orire-anim.
» During a CATIA V5 session, you can access several = (= = —
Tools Catalog during operations creation in a single 5 s o i
Part Operation : S e ! i | |
i
» In the Tools Catalog, only the cutting part of the tool B,
is defined in the current version of CATIA V5 '
e L)
= 20| sy
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General Process to Create a Tools Catalog (1/3)

There are two different ways to create or update a tool catalog:
1- From a Excel File
2- From CATIA V5 ResourcesList (easier)

1. From a Excel File:

Store the
O @ om0
in the code

Excel Sheet with
Tools description

—)

CSV file with Tools
description

=)

Catalog file
MyCatalog.catalog
Available in CATIA

MyCatalog.xls MyCatalog.CSV
4 : od Save as.... CSV ! 9 Execute VB
type Macro

Edit | Modify

T T T T T — -

:O!'..H:'.o'..' EAMT - e aw

[ b e oo e——

E_{_y:m -V;....r-—-»‘-’)

= The VB Macro (MyCatalogVB2.CATScript) is
) available in the following directory:

Jlintel_a\startup\Manufacturing\Sample

(ESEiusEacrpemanma] S0

ons

STUDENT GUIDE

Student Notes :
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General Process to Create a Tools Catalog (2/3)

2. From CATIA V5 Resources List (1/2):

0.

CATIA V5 CATProcess
PPR tree ResourceslList

You have defined new tool interactively |:>
in CATIA.

@

MyCatalog.Catalog update
or
NewCatalog.Catalog
creation

You have created a new catalog
or updated your catalog

The new tools are directly
accessible in CATIA

You use these tools in your
Manufacturing Program. Select the tools in the
1- You want to create a specific tool PPR Tree
catalog for this Process MB3 and select “Send to
2- You want to update your tool Catalog..."”

catalog with these new tools

lr-ﬁoccﬂm > Py
| _MM'vdvxlmbuM
Part Operation ' ) Donade & mew calbog
= 5| Manulacheing Program | : @ Updowe an awiing comvie)
£XTool hnge | TIFxceMIlD 0 | e
Tool Change 2 T2 D¥ill D 10 P .-
=L Tool Change 3 T3 Conical Tool
@ profile Contouring. 1 (Competed) |
: ¥ Machining Process List.1 :
- BEmodxtist : Create a new catalog
JPartt (Partl 1) X Or
@ Party : Select an existing
=l Resourcesl ist '
: atal
&3 T1 Face MIID 50 ' catalog

i nowo1o
% 13 conkal Tool

STUDENT GUIDE
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General Process to Create a Tools Catalog (3/3)

2. From CATIA V5 Resources List (2/2):

From your CATIA Version 5 session:

Select your tools in the
ResoucesList in the PPR Tree

Using Contextual menu on these
tools, select “Send to Catalog ..."”

Click *“...” button to add these tool to
a existing Tool catalog
Or

Click OK to create a new tool catalog T e

O 06 6

The new catalog is created and ) Craste a new cotog
stored in the output directory © Updute in iting outilog
. °(‘l'l'.I 9 Corcel |

= A MyCatalog.report file is also created in the same directory T —_ .- ——
which includes a full report of the catalog creation e <) '—",_, |
I Ogen e otk
I S Prwree
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How to Create a Form Tool (User Representation) -
Add Representation to a Tool: ‘@esx.
i P vocessist
1. Create a form tool (user representation). The tool tip .
- w on
coordinates must be (0.0.0). Save it as a CATPart. | * ot o
2. Associate this user representation to the tool: ' g APy
# From ResourcelList: Via contextual menu select ; nwzxz:""”“”“'“‘-'
Add User Representation E*Eumneum
: : : L ——
# In xIs sheet: Reference is the directory where : i
the CATPart is saved v
N R R O S TR SR . : (8 oo s e
§m=c. CORNER_RAD 2| MFG_LENGTH|MFG_BODY_OWAM | t,;.. aue
L "gﬂ "1‘(']“ "11;' E Vorm_toolMowr_culs. CATP . ‘ﬂ:‘:”‘ e
------------------------------------------------------------------- ' (Sl [
3. This tool will be displayed in the replay of the P R
operation. :
Pherolboe  [Docamad’ (AT g
1™ Dowe a4 ot onky
I Show Paves
201
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General Process to Associate a Machine Tool (1/2)

To simulate the Machine tool motions or generate transition paths automatically, you need
to associate to the Part Operation, a Virtual Machine tool.(build in DELMIA product).

You will see how to do that:

1- Edit the Part operation and go in machine definition, click icon Or contextual menu on the
Part operation and select « assign Machine tool from file »

2- Select the CATProduct (sample in the CATIA installation under
.JAintel_a\startup\manufacturing\samples\NCMachineToollib\DEVICES)

To see how to create a machine tool, you need to follow DELMIA « machine tool builder » course
3- Put your Part/Assembly in position on the machine with auto mount functionality

W schinng Process Lst.1
B rodxumt
: = G Lesour cosl ist
' 18, 3-aus Machine 1

'
Yo ek b
T8
'
S ——
: =V vatwrg o e
Bovedriim R

| T [ e
' ’-nt—

Pte i

© 2002 -2010 Dassault Systémes - All rights reserved 202



Numerical Control Infras tructure

STUDENT GUIDE

Student Notes :

General Process to Associate a Machine Tool (2/2)

How to put in position the Part on the Machine Tool:

[13chine Management AT
L &0 0 1%

& 1. Use automount icon to automatically put the part in position on the Machine table
If your Machining axis system for programming and the Machine tool axis system are
the same.
OR
12 m | 2. Use Snap icon or Align icon to put the part in position
+

3. Use attach icon to fix your NC assembly on the Machine Table.
@g Select first the Machine Table and next all the component of your NC assembly.
Some constrains appear, you can put them in No show mode.

© 2002 -2010 Dassault Systemes - All rights reserved 203



Numerical Control Infras tructure

STUDENT GUIDE

Student Notes :

PP Word Table Customization

In this lesson, you will learn how to customize the Post Processor Table.

» General Process
» Use of PPWord Table

...........................................
| TART maice_woese WITHONT PARASKTIRN
‘| ceMAY 3310, Joan: v.ema
falums ol s It
| o ¥, ey e |
s T ETT 2, K L
~ ) JeTTCR *, mOcKS m.meoe Conant [T o000
{ \ e
{ -
L\ | o | ¥ |
N e O I | A | K
N\ nmr 1344, PAFTIO LoAR PNT |, LT Tres
) ! e v
-7 // I —
\/ § Ewvronn  Be) ] g

Fobre ke 1 O
Ouwrwow 22evy Owpl 1200
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General Process of PP Word Table Customization

You can create and manage Post-Processor word tables. Each PP word table is stored in a
unique text file with suffix pptable. These tables can be used as a basis for creating user-
defined tables. The PP word table is associated to the machine tool in the Part Operation.

PP word Table

3 APT Code
o M
." " ‘..'vuu'o.-':" ":'-—-; - . nem
NC Program IR IR —
o ::l:,:‘cl ™ . monen
:. = -( ‘, --------------------- . .‘: ------------------------ : ";'I‘::’::U'lll R . Nesl D Y
! "'%_ ; Bl R TR T
- = : .n::;.:.-.r:.‘:.om. TR, T.ANeM, LMees.t
- | = EManufacturing Program.1 : LS

. o—fToolcmnge.l TiFaceMillD50 | ST .
| | S a1 computeo) 00 > e TR
Tool Change.2 T20DrillD 10 ; g’"'t e e rey

B

'
. . _mm-e, Smee, e
‘ ' ulww e, e, e sam
' R T N e
. ' RO VR N, O AGENE, OO e
Drilling Dwell Delay.1 (Co
sssschavesileccscsscsnnsssscssscsanssunsssssssssnssns ' SNe/ -%-SMme, \RASms, Pa.Seem
- e
et . _meeee, W oTeeee Ll d
FOO e e, o, el
I N N -
poa e, rrAseee, re_ssas
e
E‘W e, e re peaim
e of gemratien wi 1 daeing, '
A AL A A - i T e
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What is the use of PPWord Table

In the PP Word Table, for a given machine tool, you can define:
» NC Command: Post Processor Word syntax
» NC Instruction: Sequence of PP Word syntax
All syntaxes are stored in an unique text file with the suffix « PPTable ».

A PP word table can be defined for a specific machine tool and used in NC applications.
You can also define the general syntaxes of post-processor words. These syntaxes will be
proposed when you want to create a PP instruction.

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

The PPWord table consists: Dot . CGw,eaARE 1 e . mmm L 1,
» Major Word without parameters | lockx ., e . somoe . mee . 11,
'\ PICKOP » 9.7000X . L0, . FRORY . L0, FAPID . s,
» Major Word with a text D gerew . ewocsx . so.mwow . w0.amm . 1 |
» Major Word with parameters g
1 "EBTAAT RADOR WOODS WITH TIXT
- Minor words ' INSERY , 1046, 7ARTNO 1045, PPRINT 1044
ML <! 4
» word syntaxes H ‘-:::ur_n:.-n_u.mu_nn_puuuv:m. e ; s s
SREAX « o~ CLARY 1040

CLEMF

courLe 1054, DELAY 1010,

DISPLY o 1009, BMrAY > 1002,

TR0 1020, LEAMR 10L3,LETTER , 1043,
Lo, Wb . 1055, LORINT 1065, BACKIN 1015,
| RAOTAP 1073, MAZION 1044, NP EN 1018,
! mCHTOL L 1016, 1060 1003
| BOVETO 1048, CPEEIF 1042
! pas . 1080, 7ITCE 1081
i\ PLOT d 1041, PLIBNGE 1004
' 0T, 1004, 900F0N ’ 1000
| BEVIND 1006, ROTIED 1020, 9ECTHY 1002,
!aten. 1056, 4TG0 1063, 49 TNOL. 1091,
+ THREAD 1036, TRARE . 1035, TPRINY 1078,
P Toams 1037, TURPET 1070, WCOMN 1071
'
!
i

PP word Table
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Design Change Management

In this lesson, you will learn how to manage Design Change.

» Introduction to Design Change

» Detection of a Modification on a Machining Operation
» Detection of a Modification on the Geometry

» Analyze the Modification on the Geometry

» Validate the Modification on the Geometry
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Introduction to Design Change (1/2)

Generalities:
You can see two different scenarios:

» You have created a family of part using design table (single CATProduct)
» You have versioning part (different CATProduct versus1, versus2 ...)

The methodology is similar for Machining process Update but different in the way of new
geometry assignment

# Lock your Machining operations
Select the new geometry configuration
Update the design

Update the Machining Process
Analyze the modifications

Unlock your Machining operations
Compute the new tool path

® ¢ & & & 0

To optimize design change detection you need to activate the following option:

- ohee Loraed i 0 f=————<3
@ oora vachio e [ — -
= Equpwment & Systens Conglemmertary Geometsy E
) Dotal Pocess forMandac A [ Croste & CATPart to store gmometry

- <o Maching Sedstion ';:" C"T:":m e

ﬂ '"‘""';r@J | G Optiraned detection of design dharges. |
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Introduction to Design Change (2/2)

Design Modification:

» Using Design Table:
+ Access to you design table
+ Select the new part configuration
¢ Validate

» Using Revision Part:

# There is a specific methodology to create a new revision of your Part and assembly
to have after a minimum of interaction in the manufacturing

* Open the original part (Part_v1.CATPart)

* Make the modifications

= Save as of your CATPart (Part_v2.CATPart)

= Open your original Product (NC_Assembly_v1.CATPRoduct)

* Replace your original part by the new one

» Save as of your CATProduct(NC_Assembly_v2.CATPRoduct)
+ In the part operation select the new product and validate
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Detection of a Modification on a Machining Operation

After making a design change, the machining operations are displayed in
the PPR tree with the following symbols:

= = Manufacturing Program.1
Tool Change.1 T1 End Mill D 10
Pocketing.1 (Computed) :
-y Profile Contouring.1 (Computed)
) Profile Contouring.2 (Computed)
£% Tool Change.2 T2DxillD 6

@ Update symbol: The geometry has changed since
the last replay of the tool path

"@ Incomplete symbol: The geometry is now missing After Design Changes

- 7% patoperations E
| =& Manutacturing Program.1 | a
| Tool Change.l TLEndMIlD 10 |

B Pocketing.1 (Computed)
& Profile Contouring.1 (Computed)
) Profile Contouring.2 (Computed)
=-£¥ Tool Change.2 T2xillD 6
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How to Detect a Modification on the Geometry

@ Edit a non-updated operation

By default: o laEmn
ol b ncy phon

# a brown color indicates that the geometry A YO )i | ie | A | 807 |
must only to be updated (compute again) D
*ﬁ'ummm'foo.&"n

# a purple color means that some geometry is PPy p—

missing to compute again the operation

Select Analyze contextual command in the sensitive
icon zone

The Geometry Analyzer dialog box displays the Otbeet. on Bioiomm - Qrrm

status of each geometrical element associated to the
Machining Operation:

The Geometry
Analyzer Dialog
box is displayed

e

# Drive elements Do o e e o

# Check elements v —d v

# Relimiting planes (Top / Bottom) - Edn s

# Relimiting elements (Start / End) D - ety et
Dowvesd o Nt up te dese
Doves 10 Cdoe Nt up b cdate

The different status of the geometry can be frrl = e

4+ Up to date -> OK il’—‘l

# Not up to date --> Operation must be replayed -

# Not found --> The geometry has been S

deleted

STUDENT GUIDE

Student Notes :
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Analysis of the Modification on the Geometry

Two types of analysis can be performed
using the Geometry Analyzer dialog box:

2x
Nere | Reteverced geovetry | Pubkcation Nare | Stahs {=]
G 2 V. o 3 y A 0 date
E 7] Smarticon is used to visualize the e 1.3 Patinputi Npatod Pode. 6% Mot o doe
_ Gusde 1 4 Part1dPat! BPartBodyPocket. 184 .. Nt wp to dete
- G . :
original geometry used by the operation Subis e e S
before the modification. This geometry o S . R .
. M . . . ». ™~ Yok, 1/ i 0
is visualized in Red on the Part Gk 110 PariBpatiGpaBodPade. 156 Mot o doe
KT Part 18Pt | BPartBodyPocket, 1104 .. Wot op to date =l
.’ Fran
@ »| Highlighticon is used to visualize the
[ -
specified geometry used by the
operation since the last modification.
This geometry is displayed in Blue on
the part
3 | Toremove specified geometry

1
————
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Validation of the Modification on the Geometry

To validate the operation on the new

geometry and to change the status of the v—r——— : 21
geometrical elements from Not up to date to W Relerenced Raksintne | Qs =
Up to date, you need to Replay the tool path g e et e e
of the operation. ke 15 A Ao d et 1t e

Gutde 16 (PartinFut i PatiodyPocket, 1 Ldg Nt up to date

Geade 117 Part18Pat L Vet BodyVocket . 1 /Edg Nt wp to dete

Guide |8 (Part18Purt | BiPartBodyPocket, 1 [Edp Mot up to date

Gutde 15 Part 108wt 1 5Pt BodyPocket. 1 Xdg. Not up to debe

Guade 1420 Part18Part i §PatBodyPocket. 1Edg Not wp 1o date
After this simulation, the operation is now : Pt NGt Pt Pockee 15 wtwnde 3l

consistent with the design changes and the
machining operation status is also updated in
the PPR graph -

< In case of Geometry Not Found, you need to reselect a new
geometry or delete the operation if it is no longer useful.
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Appendix

You will learn how to customize Machining Global Options.

» Machining Setting: Introduction
» Accessing the Machining Settings
» Customize Settings for Machining
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Machining Setting: Introduction

In this lesson, you will learn how to customize the Machining Workbench.

Machining Settings (Tools / Options / Machining Menu)

21
1 Options [ Ganeral | Resources | Opeation | Outpa | progam | Photaivideo |
= W Gerwral Ferformarces g ‘
W ezl ¢ o
B Compatiity Tree Deplsy

FF parameters and Measre & (] update activiky stabus sutomaticaly

o ——— ’ Bottoms and Parts [ -] S Hoghe
B Mecharical Design Orives and Gudes [ -] G Hohight
b o Shage Linds 'ﬁ“w
L Machinng Checks and 1slands ‘ﬁgw |

Reqiedpwamters | NN =i
Optionalpurameters [ = |
Voustedperaneters [N |

Seonetryrtford | <]

Geometry ot up to date 'ﬁ—:l
@ o [——
A & s L T C

D ok | Scann]
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Accessing The Machining Settings

To access the Machining Settings select Tools / Options/ Machining

Yrdow  Helo
f@g{m‘a .
Ivage L
e b hib.1)
e o7 Cotoes Gererd | Besources | Comaton | Outset | Progew | Mhetanides |
= | [ s Perforawces |
e Mo US|
Yioaskaston Flee s Sy Db
2 _ P rometors oxiMessre T (] Uchte activey stan mtomaticaly
Soarch Ordee \ Nowvces s wasiResly oy prgipage
’j F-mdun.n ’ Bottows ard Parts P | - e
| -
Cagfevancng | P MachuricaiDecn OrhweandGudes [ - | @ Hopige
e Lrwts r <]« g
- Chache and Idanck B N
Pegured poroweters E— -
Comratparunatns [ [ +|
Voselswomies | TR <]
Armatetion | — -
ety ot ford |
ecmatry 1 0 s | |
Inesmachae Stodd
® = ——3
A A By 2
- @ x | o]
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Customize Settings for Machining: General (1/4)

*Select this option to Update automatically your operation. (for example after design change)
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Customize Settings for Machining: General (2/4)

Checks and Islands

Required Parameters This color is used in all Machining Operations
sensitive icon to highlight the geometry that must be selected
(Bottom Plane, Drive Elements,etc)

Optional Parameters This color is used also in sensitive icon to
highlight the optional geometry that can be selected (Start
Elements, Top Plane, Islands etc)

Valuated Parameters This color is used to replace the 2 previous
one as soon as a geometrical element has been selected
Annotations This color is used in all the Machining Operations
Geometry Tab Page to show the selectable item except the sensitive
icons (Offset on Top, Stop: To/On/Past,etc)

Geometry not Found: This color is used in all Machining Operations sensitive icon to highlight the missing
geometry after design change (Bottom Plane, Drive Elements,etc)

Geometry not up to date This color is used in all Machining Operations sensitive icon to highlight the
geometry that must be updated after design change (Bottom Plane, Drive Elements,etc)

Ofisat on Check : Ormm Offset on Top : Omm

Limits Required Parameter

(Top Plane, Start Element,etc)

Optional Parameter

Bottom
Valuated Parameter
Drives & guide
Annotation
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Customize Settings for Machining: General (3/4)

| Genetsl [M&']‘é&é&&'['&&&i | Pregen | Pratewva [

© Intermmdiate Stock '
Color I'— 'I |

'

Trareparancy 50 ]

lJ

)

+ Set the color and transparency for the intermediate stock

: Tool Path Replay
: .n ["] Display tool near cursor position on tool path.
[T Display tool center point instead of tool tip.

' Display circles.
Color of feedrates :

Machining (defout) | ~|
Apptoochal.ead-h“—ﬂ '
itdibidbll L
- [ — ]
s | F— |

# Select this option if you want to see the tool on the tool path. Use the mouse to indicate the position
on the tool path.

+ Select this option if you want to use center point to replay tool path.

+ Select this option if you want to see Circle motion on the tool path

+ Color Feedrates: customize the color you would like to see during tool path Replay
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Customize Settings for Machining: General (4/4) =

| Genessl Reoouteo] Oouum[ Oaw] anm] FPholoN'deo l:

:,./Q [T] Create a CATPart to store geometry ‘

If you select this option, when you access the Manufacturing workbench with a CATPart, the system
will automatically create a CATProduct with a new CATPart named « Geometry.CATPart » in which you
will be able to store geometry for Manufacturing (Stock, safety plane,etc)

lDosbonChm
Gew (7] Senart NC mode
[7) Optimizad detection of desion chanpas

+ Enable Smart NC Mode Activate this option if you want to be able to see former contour of operation
after design modification. Deactivating it will save memory.
+ Optimized detection of design changes: In case of Design change by replacing Product (edit links or

PO Product association). Allow to detect Identical element (Mathematic Comparison) to reduce
element to reselect in the Machining operation
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Customize Settings for Machining: Resource (1/2)

« Catalogs and Files for Tooks, PP Tables, Machining Processes and PPs :
([B8 [ DowicadDiCa Drehintel_s\stamup o

The Location Path is used to reference the directory that includes all the Tools Catalogs, Machining
Processes, Post Processors and the PP Words Tables necessary during Machining Operations
creation.

Under this Location Path, the following structure is mandatory:
Manufacturing\Tools ~——+ for Tools Catalogs
Manufacturing\PPTable ~" for PP Words Tables
Manufacturing\Processes ~— for Machining Processes
Manufacturing\IMSPar """ for IMS Post Processors

The default location used by the software is:
C:\Program Files\Dassault Systemes\B05\intel_a\startup

g 6 o Automahc query aller modiication
‘ & Tool peeview aller sedechion ]
# The Automatic Query after Modification check box deactivation avoids to search in the Tools Catalog

each time a modification is performed on a Tool attribute. The query will be done only on user choice.
This is an important point for performance when you have a huge Tools Catalog.

# The Tool Preview after Selection check box activation allows to display the graphic representation of
the tool in the Search Tool dialog box
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Customize Settings for Machining: Resource (2/2)

. Ausomatc compute from Tool Feeds and Speed:
j 6 a bor Feodiate attnbutes of the operation
b Spndie stibudes of the opersbon

# The system automatically compute the Machine feedrates according Tool Feeds & Speeds

# The system automatically compute the Machine spindle according Tool Feeds & Speeds

* Tool Query mode In Machining Processes instantiation :
: BD O Automatic Tool Query 5
: @ Interactive Tool Selection in case of multiple resuks

[T] Interactive Tool Selection ¥ no tool i fourd 1

+ When you instantiate a Machining process, the system select the first tool it found in your catalog
corresponding to your query

+ When you instantiate a Machining process, the system asks you which tool you want in case of
multiple results during the tool queries

+# When you instantiate a Machining process, the system asks you which tool you want in case of no
results during the tool queries
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Customize Settings for Machining: Operation (1/2)

+ Use default values of the current program: select this option if you want operations to be created with
the values used in the current program. Otherwise the default settings delivered with the application
are used.

3 1 Sequence nacten) 0per aon
- 4 Search compatble tool In previous operations
& Use o defaul todl
& Sart Edk mods (not avadable for MP) ]
@ P irstantiation: keep absolute postion of tool axis and machining diections |
+ Sequence machining operation after creation: deactivate this option if you want to create operation in
Manufacturing View window.
# Search compatible tool in previous operation of the current program after creation: If this option is
activated, the system will look for a compatible tool in the current Manufacturing Program during
Machining Operation creation
# Use a default tool: If this option is activated, the system will look in the Resources List to find a
compatible tool already used in any Manufacturing Program.
# Start Edit mode just after creation: The activation of this option allows to edit the operation for
geometry selection at the creation step. The deactivation of this option will create Not Complete
operation which must be edited after to select the missing geometry
# MP instanciation: keep absolute position of tool axis and machining directions: Allows the user to manage the
absolute or relative mode for the machining direction when a machining process is instantiated. The user can
instantiate the MP with respect to the default absolute axis system or to the current axis system for the machining
direction. It can be managed like the tool axis while instantiating a machining process
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Customize Settings for Machining: Operation (2/2)

# Duplicate geometry links when copying
During the Copy / Paste of an Operation, you will copy also the links with the geometry if the option
is activate. In the other case, the Operation will be copied without geometry and with the Not
Complete status

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

+ Display tool path of operation in current part operation
Keep the tool path display on the screen. (you can put it in no show mode)

+ Simplify user interface: Hide parameters in Machining operation definition
(available only in SMG-MMG)

| Whan Reversng Operation

+ When Reversing Operation: The Reverse keyword defined here will be appended to the name of
Machining Operations which are reversed using Reverse Machining Condition function. The PPR tree
is updated with the operations name modified after displaying a pop-up message.
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Customize Settings for Machining: Output (1/2)

Post Proceso
@ Noew O Cant® O IMS® O ICAM® ]
PP Pat F"DMMJ'C'mO\el'nd_a‘\'ﬂomo\umloclm ;j '

Select the path where are stored your Post Processors
(by default it's in C:\Program Files\Dassault Systemes\B10\intel_a\Startup\Manufacturing)

Performances and Memory Management

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

Tool Path Stotage

‘ g @ Siore tool path in the cunent document

[ O Shore ool path in an etemal fis

L L L L L T T T T T T T T L L T

# Tool Path Storage: You can choose to pack tool path on disk in a tip file or to include it in the current
document. (default is tool tip)

+ Tool Path Edition
L 4 G EdTodPathis svalable

# Tool Path edition: You have access to the tool path to edit it and modify it. If you want to make
modification you must before lock the machining operation (think contextual menu on it)
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Customize Settings for Machining: Output (2/2)

EomtodPahCamm'm
;.H a Slore condact pords n lood path

During Tool Path Computation: activate this option if you want to store contact points in tool path during
tool path computation

1 Tool Output Poink

'@ @rare

O Yool Corter

H () Tool Center for Bal End Tooks

Tool Output Point: Select the Output Tool Point you want to manage, the NC File will be generated
according with this choice
+ Tool Tip: always generate tool tip coordinates
+ Tool center: always generate tool center coordinates
+ Tool center for ball end: Generate tool center output coordinate only for any tool with « ball end »
attribute or with Nominal diameter equal to 2x Corner radius, for the other tool, generate Tool tip
coordinates
Tool Path fies, NC Code output and NC Documentation Location
W PN [ the sane location a the CATProcess
[C NDOCLME~ 1 \YUPLOCALS~ 1 Tervg,
Wickoo FesR: (7] Shore o the same location a the CATProcess
| C\Decuments and Settegs| FUF Deshtop
NCDsc:  [CADOCLME~1{YUFLOCALS~1\Temp)
NCCodei [ CADOCLME~1\YURLOCALS~1\Termp),

Tool Path Location: Directory where the file corresponding to the

+ Tool path
+ NC Doc
: e During NC Code Generation:
During NC Code Gener stion
[L) Do not generate NC Code f MO I not uptodate - Checking on this it would not generate NC Code if MO is

not updated.
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Customize Settings for Machining: Program

'AmoSoq.um'na
- 4 Access 1o sequencing ndes seltngs
Sequencng ndes path

JC \Program Fes\Dassaud Systemes\B IS untel_a\staup\Manulachuing _j
! 3 Display sequencing ides and pricibes
5 & Authosze nies fitesng

Sequencing rules path: Path where is store the file containing Sequencing rules
Make sure that the document in the sequencing rules path (AllSequencingRules.CATProduct in the example

above) is accessible in Read-Write.

The settings in the Auto-Sequencing area are mainly intended for the administrator

# Access to sequencing rules settings: Select the first check box to authorize user access to sequencing rules
+ Display sequencing rules and priorities: Select the second check box to authorize the display of sequencing
rules and priorities in the user's view. In this case two more check boxes can be selected in order to:
+ Allow the user to filter rules
+ Allow the user to modify rule priorities

STUDENT GUIDE

Student Notes :
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STUDENT GUIDE

Customize Settings for Machining: Photo/Video (1/2) e otey,

(&M [)3ep toot ange

' Colsiors detection : O tgnere O Stop @ Contrue
& Touch & Collson
(] Multiple Wideo result on progran

# Stop the simulation at each tool change (press forward button to continue the simulation)
# In the Video Collision area, select the required option to:
* Ilgnore collisions during the Video simulation
« Stop the Video simulation at the first collision
+ Continue the Video simulation. In this case, you can consult the list of collisions at the end of the
simulation.
# Select the Touch is collision check box if you want that type of collision to be detected.
# Select Multiple video result on program if you want to store more than one intermediate video result

L FORbOg widare O Tianpaset O Norne
{7 Corpute ol nicenation o picked poirt
+ Inthe Fault Box area, select the required box type for examining remaining material or gouges:
« Transparent: to display a transparent bounding box
« Wireframe: to display a wireframe bounding box
* None: if no bounding box is required.
+ Select the Compute all information at picked point check box if you
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Customize Settings for Machining: Photo/Video (2/2)

! Genersl | Resow Opesat Oups | Pog FPholodeo ||
il el ol o el L

Peartormance '
Tool and Facetig O sl O Lo @ Standerd |

Photo reschten 0 :
— )
Tod&kﬂwmmﬁlﬂlwﬂ'ﬁ)[m—m ’

4+ Inthe Performance area, you can:

+ select the required option for facetization of the tool (Smaller, Larger or Standard)

+ set the resolution for Photo simulation. It can be increased from 0 to improve machining accuracy and
give a very detailed simulation. However, a higher resolution results in more memory and time being
consumed for the simulation.

+ specify the maximum angle that the tool axis is allowed to vary between two consecutive points

* Optimize rendering for video: remove the rendering and the color of your part for the simulation to
increase the computation performances

Colex
Tool and machined ares: ) Same ) Last tool diferent & Al diferent
Parts [#:
Ptures =

# Inthe Color area, you can:
+ set the tool color to be the same as or different from the last tool, or have different colors for all tools.
+ assign colors to the different tools, the Parts, the fixtures & the holders using the color combos.

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

# Inthe Positioning Move area, set the maximum allowed tool variation in the transition path between two
operations.

STUDENT GUIDE

Student Notes :
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