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V5 Machining

. The Leading Solution
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Figure 95. Market Share of the Largest NC Vendors at the End-User Level

Source CIMdata 2005 “NC Software and
Related Services Market Assessment”
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V5 Machining in Productive Use

B From prismatic to complex parts ...

... In different manufacturing segments ...
¢ Prototype manufacturing
¢ Tooling manufacturing
¢ Part manufacturing
... and in all industries
M Aerospace, OEM & suppliers
m Airbus, Boeing, Cessna, EADS, Eurocopter, Lockheed Martin, ...
m Aircraft Philipp, CAMTech, Fokker Special Products, Messier-Dowty, Patria
m AST, Pratt&Whitney, ...
B Automotive, OEM & suppliers
® Audi, DaimlerChrysler, llmor, Porsche, Renault, ...
® Aweba, Bosch, Gedia, Hirschvogel, Michelin, Kronprinz, TRW, ...
B Consumer Goods, Fabrication & Assembly, Electric & Electronic
m ARC International, ETA/Swatch, Feber, Guy Degrenne, Smoby, ...
m Duerkopp Adler, Fredk Pollard, Grundfos, Homag, Karl Mayer, ...
m Black&Decker, Weidmueller, ...
- 5
5 | DS
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V5 Machining Serving PL

B Process Centric
B Unique end-to-end machining process coverage with CATIA and DELMIA solutions from process
planning and NC detailing to NC simulation and post-processing

®m [eading-edge, highly productive, and industry practices-compliant machining techniques (lathe to
complex lathe, and all milling and drilling) and inspection strategies

M Collaborative Workspace

m Expand collaboration between engineering, manufacturing departments and suppliers from rough
planning to NC detailing

B PPR (Product Process Resource)
® Unique PPR model for all the authoring applications to support digital manufacturing

m Effective change management due to the high level of associativity between product engineering,
manufacturing processes and resources

B Knowledge

®m High level of automation and standardization by capturing engineering intents and reusing the
company’s proven machining know-how and best practices

B CAA VS5
m CAA partners benefit from powerful V5 architecture to develop specialized applications. Together
with CATIA and DELMIA machining offer, they deliver the best solution to fit the needs of all
manufacturing industries.
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V5 Machining : End-to-end Process Coverage

. P-N )

. Detall Manufacturing - -
Detail Inspection Plan
\ . Deta||ed Machining Tolerance
oo

Process Plan & *
Documentafilnn

ETA/MTT Inspect *MO Detail
* Material Removal
rocess Planner DPM
yachmmg

Igl

» Rough Plannina N

CATIA/DELMIA
NC

PE
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V5 Machining : End-to-end Process
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* « Detail Manufacturing
» Detailed Machining
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NVG
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NC Operator ] « Verification
*DNC NC Programmer
*» machine Tool

NC Programmer Simulation
, * Post Processing
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Coverage
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N
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(0] l[r@ NC Programmer
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V5 Machining : End-to-end Process Coverage
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V5 Machining : End-to-end Process Coverage
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New In V5R16 : One single Environment for Machining
Programming and Simulation

1 rtis s vt oot deme mv - FPvw e 3 Bk 0 LR Seemy L]

B Unique integrated end-to-end V5 Machining Solutions with ISO |
code-based NC-machine simulation and material removal SaATiL S S

simulation :
m NEW CATIA - NC Machine Tool Builder 2 (MBG)

m NEW CATIA - NC Machine Simulation 2 (MSG)

EWE O #5323 25 = | B

Reduce lead time from programming to production

Eliminate interface issues and drastically reduce cost

Integrated CAM & Simulation System
Machine simulation DNC

V5 NC programming

with 1ISO code Direct Controller
PP Emulator

V5 breakthrough approach

© 2005 IBM Corporation and Dassault Systemes



: NC-Machine Tool Simulation

Traditional approach : CAM & Simulation
system not integrated

The NC machine cannot
run the program due to

has to be run without

APT 1SO — travel limit overpass
CAM CFfile - _ ;
System —_— Reverse PP —» % 2
p y Machine in MACHINE g
sim Format Simulation System §
Y Toolpath must be modified Redefined E
H o . Part Set Up i c
New complete simulation S §
8
o

©

Machine simulation

V5 NC programming

\ﬁ: DNC
with ISO code Post Controller

F.)Iljo.cés_sor Emulator V5 ap p roacC h

Travel limit can be checked
directly over toolpath
—
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: NC-Machine Tool Simulation

Traditional approach : CAM & Simulation

system not integrated

APT
CAM CFfile

PP

ISO

PP word must be added
New complete simulation
loop has to be run without

The NC-machine cannot
run the program due a
bad configuration of the

axis

Tool Path in

Reverse PP =—» Sir Eormat

MACHINE
Simulation System

Machine in
sim Format

Redefined
Part Set Up in
~sim Format

05 IBM Corporation and Dassault Systenies

V5 NC programming
with ISO code

Machine simulation

Post

Processor

Controller
Emulator

©

—|[bNne

V5 approach

NC-machine axis configuration can
be validated thanks to machine
instruction

PAS.
STEMES
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_ NC-Machine Tool Simulation

Traditional approach : CAM & Simulation

system not integrated

APT

CAM CFfile

Sysiem |—

ISO

PP

I

The corresponding error
has to be researched in

A collision is detected
on the ISO code in the
Simulation system

Tool Path in
sim Format

Reverse PP =—»

MACHINE
Simulation System

Machine in
sim Format

Redefined
Part Set Up in
sim Format

05 IBM Corporation and Dassault Systemes

V5 NC programming
with ISO code

Machine simulation

Post Controller
Processor Emulator

©

IDI = 1 A/ 1.l I

—] Thanks to Machine Simulation based
on Tool Path : Most collisions are
/ detected and corrected during

operation definition phase
- — VI PPt Ch

ISO code is synchronized with
the operation in the CAM
system. Error on ISO code can

be found immediately

14



B Upfront integrated environment for machine simulation
and material removal simulation

M Key Features :
® Simulate NC-machine motion and material removal by using NC
toolpaths or ISO Code

®m Simulation analysis and clash detection

— Realistic simulation
— Easy problem detection/resolution

— Shortened programming time
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W53 M3G(" MO ; Profile Contouring, 10 ")
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51 NE0 GO3 »57.5 ¥82,5 10 10 FLO00
5z ME1 G40 G01 X57.5 Y92,5 &
£IIE il | 2l
Find Mext Machining Operation: [profile Contouring,
O up @ Down
Callision Information
Mumber of Collisians: o L
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MSG : Simulation based on Tool

ath

B Simulate entire or partial Part Operation
M Validate Process during NC detailing
M Validate Machine tool setup upfront in the Machining Cycl

Al
= |Es|

Bew [ RS 5=

BB 5 L r—la s x%;m

[Prass the tuthend to contrl the enuation |

-
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ode

|
B Material Removal Simulation : -
® Fault analysis cross-reference to ISO line and
Machining Operation 4,
[ [}
®m Synchronized display of ISO code during material )
- - = N
removal simulation 4 3
® Remaining material and gouge analysis [/ A :] °
[ Line | colision [ 150 Data 2| %
44 HS3 MSG(" MO : Profile Contouring. 10™) c
o 3
5(2 N61 G40 GEI[:SIE ¥92.5 | 3 %
MO— Machining Operation: [Profile Contouring, 10 = | LT)
O up Dowr > % 8
E&z&zz"é::.:z::?. o A B o

B NC Machine Simulation :

® Controller Emulation used for NC machine
simulation

PN - ®HBE S

®m Synchronized display of ISO code during program
simulation

m Cutter compensation management for simulation

IDRIKDS W RPIEALE WIS sH0EE F .
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B Axes value display

M Travel limit warning/interrupt :
®m Highlight
®m Verbose
B Interrupt

M Distance analysis
m Create “Distance and Band” analysis object

M Configurable Collision Options
m Flexibility to set different classes of collision (default or

© 2005 IBM Corporation and Dassault Systemes

specific) 1]
B Command “Create Default Clashes” : CyceTme | s |
m Creates interference objects :ﬁ;ll-lzz-?h | - o |
®m Switches on Analysis and sets analysis mode to o A | I, 0.2
“Highlight” g LI C
fuds 5 [0 deg BETS : 190 7

- Intuitive and easy collision detection

A
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B Enable users to easily build uniqgue NC-machine resources reusable in
the entire Machining Process :

® Process planning
®m NC Detailing, including automatic transition path generation

m Simulation and Verification

m Shoofloor output

e 8 £

= Detail ManuFacturing -Detail hspewj

© 2005 IBM Corporation and Dassault Systemes

= Detailed Machining | . Tolerance
Process Plan .-&./ - 0000
= Documentat CATIADELMIA
e T -‘.
Process Planner B
/J achins

- Rough Plamning

CATIADELMIA |
VG
: ‘ 0
N CATIADELMIA | TIE
MSG oo
CATIADEL MIA ——

D5 VNC nc
— - lﬁnﬂ NC Programmer |
- n P
. 5 1 = = d@
\ oo "! | T
m / HC Programmer
Setup Validation
TETET
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B NC-Machine and peripheral resource Modeler :
®m Model resources with kinematics (NC-Machine,

Tool and Pallet Changers)

m Comprehensive NC Machine definition :

¢ Geometry
¢ Kinematics — forward and inverse
¢ Technological information

¢ Post-Processor/Controller Emulator selection

® Machine Table, Spindle and Tool change
definition

m Early kinematic validation
m Reuse D5 VNC machines

Seact Dawios s Jog

Modify Command Limits

|,l’MandeIIi-Machine,l’Machine. 1
Caution Zone is & pbsolute Yalue

] Percentage of Limits Range

Command  Lower Limit Upper Limit  Caukion Zone

Axis ¥
Axis B
Aixis 2
Axis ¥
Axis A
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|-360.000 :4]{360.000 df2]2.000 deg
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|3.000 deq [£]] 180,000 d¢2] |2.000 deg

@ oK I aCanceII

Easily define and validate machine tools
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Jog(Machine.1)

Move

Mandsli-Msching | Cartesian |

DOF Controls
axs (T jem
AxisB T 3en
axsz T i
AxisY T _ga
aisAT g

Steps

Linear Step : [100.000 mm [&]Anqular Step : [1.000 deg

Predefined Position
Home
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I se0  T[108.000deq
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L s T|[200.000 mm
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To Sum Up : V5 Machining Simulation Added Value

M One single system for Programming and Simulation : same data, same

interface, effective change management

M Integrated, realistic ISO code-based machine simulation and material

removal simulation

M Efficient problem detection and resolution thanks to simulation at an early

stage in the process
M No software interface issues

Integrated CAM & Simulation S ysteml

V5 NC programming

Machine simulation

with IS0 code

Direct Cortroller
PP

——ES N T OASCALILT
SYSTEMES

World

BN

V3 breakthrough approach
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