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24. 3D-Konstrukteurstag in Bayreuth am 13.09.2023
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Konstruktionseffizienz mit CATIA-V5

1 why +  what

2 who s outlook

s how s join
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Increasing project challenges

but slow development of CATIA V5 enhancements

Situation Demand

CATIA V5
supported until 2030

mainly developing
3DX and CATIA V6

Product Enhancements
faster operations

streamlined one/
few-click solutions

few CAA experts
available

scalability and
extendibility

rapid development
responsiveness
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Why

Approach

CATIA V5
User Collaboration

self-organized user
community

specify requests
aid in solutions
test and endorse

mutual assistance

Who



Why Who

Worsening conditions for hardware development

due to more focus on E/E and Software

Challenge

better functionality but

Cloud Services less time

Software, OTA &

| y less focus
~immer neues Fahrzeug

fewer experts

Fahrzeug-
software

Elektronikhardware

Konventionelle Fahrzeuganteile

lower prices
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Goppelt, G. Weniger Komplexitat durch Elektrifizierung?. ATZ Elektron 15, 8-13 (2020). https://doi.org/10.1007/s35658-020-0242-y
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Why >

Worsening conditions for hardware development

Hardware is necessary, but ...

Situation Demand Approach

Increasing pressure

Optimize efficiency Ease the designer’s work

faster elaboration -+ reduce clicks (10> 1)

on time & costs

higher requirements &

early and qualified - provide new functions
integration level

information -
support organization

shortage of experts functional readiness

provide add. checks

“dynamic” styling

high reactivity ease visualization

low awareness NEICGligle
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Initiator

* Simulation Management
 CATIA V5 Empowerment
 CAE Process Consulting

* Engineering Services

COMPUTER AIDED CREATIVITY

O SINNWORX

Process
automation

360° CAE

Courtesy Audi

O
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UserGroup

the start constellation

Common goal: O CAI Q

define a set of functionalities in a CATIA COMPUTER AIDED CREATIVITY
Enhancement which brings immediate
benefit and pays off in a very short timel

CAIQ

* high expertise in CATIA Vb5 development and programming
* >30 years expertise in CAE, Design, Usability

Partners

Partners

* high CATIA V5 application expertise mainly for Automotive
Industry

* >30vyears CAD expertise

* broad range of application areas

CONTACT CONTACT
* >30 vyears PDM/PLM expertise Software
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FCM - one basic technology, two directions of usage
CAD-oriented and CAE-oriented

-

&

FCM CAT.Assistant

to ease the daily work
of CATIA designers

native CATIA V5

~

)

U

FCM CAT.CAE-Bridge

to get functional designs
Jfirst-time-right”

FCM Technology & native CATIA

CAIQ is CAA Adopter Partner to CATIA Vb
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How

)




UserGroup

the start

Several projects in diverse constellations [ conmser
* Bachelor and Master theses

* customers like Porsche, BMW

* in context FCM CAT.CAE-Bridge (optimization)

first workshop November 11t at CSI in Munich
®* getin personal contact

* report about basic time wasters in daily CATIA usage

* propose firstissues to be dealt with

Follow-up

* several MS-Teams meetings

* 2 workshop in presence May 17t at CAIQ
* first definition of key features for an MVP

Internal work

* define and develop an MVP
* adopt license structure

* first marketing activities

Common goal:

define a set of functionalities in a CATIA Enhancement
which brings immediate benefit and pays off in a very
short timel!




FCM CAT.Assistant

Overview

2

Data Structured Import
(FE-mesh, STL)

Section Master

Productivity Geometry Operation

Parameter Toolkit

Model Management

Visualization Rendering
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When reading data not structured for CAD (e. g. FE-meshes) the CATPart
is automatically enhanced by information from FE like PID, Material,
Colour, Connectivity

Thus, the user easily can detect and operate the single structures

The user is provided with additional and simplified operational functions

The user is provided with additional and simplified operational functions

User is supported by additional technologies to operate and test
parameters

Features to automatedly (re)organize a CATPart or select specific items
“en block”

Easily create marketing material from CAT data



FCM CAT.Assistant

Structured data import (FE-meshes, STL-data)

head_Lower_and_Upper_PSHELL_

ide-longitudinal-Outer PSHELL 1

B
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FCM Mesh [mport 7 *,

— Analysis Representations

|89_vbg6_rk_DE0626-v003-BASIS-RR v]

— Import File
| D:\Présentation'2023-06-28 Workshop\meshes\als dat\e29_vbg 6_rk_030626—v| Select File

[] Check BDF File Scale: |1

Options | Elements | Properties | Other |

I3 Use IDs of BDF file where possible Quick Filter
3 Use full ID range @ No Filter
I3 Random PID Coloring i Nodes Only
() Materials Only
[ Import Used Nodes Only O Properties Only

[ Switch Off Visualization

& Abbrechen I

e

d FCM Shell Feature Lines

~ Result Type
O Boundary Line Segments (Analysis)
© 3D Polylines

@ 2D Curves

- Edge Type
O Free Edges

© Free Inner Edges
'@ Free Outer Edges

O Multi Edges; Count > | 2 E
©) Sharp Edges 30 =]

Options | Circles | Curves |

[ Break Edges at Nodes 0

5 Split Contours At Corners >

[J Plane Detection; Tol =

[ Scan Properties Separately

@ 0K | 9 Abbrechen|



FCM CAT.Assistant

Data Availability

FCM Intersect Products

W ==
U P Target Supports
Q g Select Supports
i d Geometrical Element | 1o Select
Q) @ Cut All
l O Cut Selection
==
Tangency Threshold [50,00 Deg —:l
Curvature Threshold [6‘100 &
Max Deviation [0;}5'0 mm }]

@ Ok | 9 Cancel | |[Preview |
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Section
Master

intersect >>100
sketch capabilities
translate, orient, copy, ...

filters



How
FCM CAT.Assistant

Productivity Pack

Replicator

Name [Swagell
Result | Swagel copy

Features| 3 parents 12 features

@ Parents O Content
[Jinset S Hide Content
Create Edit ]

Use Copy |

Geometry
Operation

Explode |

extend & cut edges,
surface

remove holes
replicate features

create multiple planes
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FCM CAT.Assistant

Productivity Pack

A4
-

- - n
U
8L
e .
5 " Model
=—-= Management
O
e (
W Set Organizer
m . B @ Set O «1 O «Parents O +Target Multi-Obiect Operator
E y | MPORTED GEOETRY 3 ot J P
O SN
@ MoveContentto;
\LD ; IMPORTED GEQETRY _Q_j
: Distribute 5 types — |
O11 O Colour O Feature
® @ Type O Name sting _]
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FCM CAT.Assistant

Productivity Pack

Parameter Manager
— Captures and organizes parameters from the part e. g. for an optimisation

Parameter
Toolkit

Parameter Tester
— Test the parameters to find the extremes Manager
— tests min-max-values of parameters & provides them to the optimizer Tester

— Send the max and min values to the optimizer

ACHeight2  10mm  22mm  22mm
AC Width 12mm  20mm  25mm
AC Angle ldeg 6deg 8deg

mm
AB Height 1 Bmm 13mm 15mm
AB Height 2 &mm 22mm 34mm
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FCM CAT.Assistant

Productivity Pack

DoE Tester - automate
* run a Dok and test 100s of values (LHC) right from inside CATIA
* Auto-Skip for unfeasible values (rule-based)
* precise geometry error report displays the cause of any errors right in 3D
* manual options freely apply, generate, switch and combine parameter sets

DoE Tester - manage
* Mahnage design tables and parameter files
* list of all design table objects in the CATpart
° repLace the parameter file of any Design Table object
* Centre Graph on the selected Design Table object in the tree

DoE Tester - combine
e combine parameter file configurations

Design Table:

Run Test ‘ Param File ‘ Combine |

| Optimise

Parms: Cfgs:

1

Save Test Log

S Only Update: | Trim.12

| Cihusers

e

Start I - Cancell

Batch Start

?

Run Test | Param File | Combine

n

(Optimise) 5

Pm Cf  File
1 Optirnis

Optimis

e 2t
eh2.t

Open in Editor I Sync I

I Deactivate I

Assign Parameter File

|C:\Users\lph\Deslctop\Scrap\Opt \\\\\ Nl.tx‘ I |

] I Close I

Single Configuration Files

* switch easily between multiple configurations, see the model change

Itove 20m
* convert many single value (configuration) parameter files into a single Thig| Llove  2m »
) . . . . Radifl x move 30mm
file with multiple configurations for each parameter =» takes 2 seconds frave [ootove—mn
instead of 1 hour of careful, manual work a E
et Fie e
Frame 19mm
Thickn 3mm
Radius 1.1mm
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Centre Graph

Activate

Deactivate ()

Combined File

Z-Move Omm |2mm 4mm 6mm 8mm 10mm 12Zmm l6mm

Y-Move 50mm |52mm Sémm 58mm 60mm 62mm 64mm 66mm

X-Move 20mm |30mm 40mm 50mm 60mm 60mm 80mm 90mm

Frame 20mm [1lmm 14mm 19mm 21mm 17mm 12mm 1lmm

Thickn 2mm |1.9mml.7mm3mm 1.4mm2.9mm3.6mm2.lmm

Radius 2mm  |2.2mm3.1mml.1lmm2.9mm3.4mm5.0mm4 . 7mm
—

O




How
FCM CAT.Assistant

CAT2VISION
Cat2Vision 4
— Waork Directory
| D:\Rendering\Rohbau | o

Options | Quality | Cam | Studio | Material | Animate | Results |

I3 Animation I 360 E I3 Single Frame I 0 .

— Turntable Animation
& Active Start: | 00 5] End: | 3600

[ Axis | Spline.1
[] Center

— Camera Animation
[ Active  Start: | 0.0 End: | 360.0

— Parameter Animation

[ Active Parameter (Set): | ‘

Start: I 0,0 End: I 0,0 [ Use Lirnits

- ml_kmlv_m| ol L |
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FCM Process Command
for CATProducts

e (Generate a CATProduct

* part structure, naming convention
* publications and links
» CAE properties, connections like welds, glue etc.

e (Generate from CATProduct

e Excel sheet, text file
e CAE solver deck via direct Mesher connection
* connection (VT) and weld data

Bi-directional process:
* read existing CATProduct
* auto check, update or modify manually

User defined customization

Outputs Inputs

* automated * interactive

* modified CATProduct * existing CATProduct
* Excel sheet * Excel sheet

* textfile * textFile

PowerPoint

e b b b b b b b b

Generate Generate



Parametrization Robustness

extended CAD-parametrization in the loop

Robust CAD Updates for CAD driven optimization

wide ranges of parametric boundaries possible
(>> 100mm movements)

sophisticated check routines
in-loop feasibility check (rule-based)

in-loop switching between designs
(e. g. circle instead of quadrangle due to collision space)

in-loop switching in/out geometry elements
(bulkhead plates or reinforcements)

collision/penetration checker
(invalid variants are discarded)

Set Number of Ribs

Automated rib design

Large parameter modifications =» robust updates
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FCM CATCAE-Brldge | Samples au’FQmated design varatns __

A seamless transition from CAD to CAE and back

CATIA V5 driven design optimization

* fully automated design variation incl. quality checks and

Wisi heck
dependency rules collision chec

& included

*  entire definition of simulation information incl. automated rib design dependencies

connectivity

100% update stability through FCM technology variable Welding spots
number of depending on
welding lines position of bolt

modification definition setup simulation analysis

post-
processing
docu-
mentation

FCM loads, ready to . . .
parametrics boundaries run stclj\gg)g ‘ m:r;t;lua&lso n »
(CATIA) connections FE model

Optimization Loop

FCM
parameter
variation

geometry definition parameter definition

Complex design variations
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UserGroup

join us

Common goal:
successively propose, define, test and use O CAIQ
new functionalities to bring significant

improvements to the designer’s daily work! 4
NALU
Preconditions CAR

* profound proficiency in CATIA V5 application g I:KET | J——

®* awareness of existing improvement needs S

Engagement 5"

* regular attendance at meetings Here could be your logo. too!

* actively contribute your expertise and challenges
(we see your idea as a “command”)

Meetings \ J

* bi-monthly MS-Teams meetings lasting 2 hours e

* physical presence meetings once or twice annually
at a member's location
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Dankel!
Thank youl
Mercil!
Gracias

Michael Probst
michael.probst@caig.eu

,Doing a job RIGHT the
first time gets the job
- done.

= Doing the job WRONG
“fourteen times gives you

Job security.”
(Stephen Hawkings)
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