
© 2022 CAIQ – Computer Aided Creativity

CAIQ – Computer Aided Creativity

Konstruktionseffizienz mit 
CATIA-V5

Eine Initiative der CAIQ 
FCM-UserGroup

public

24. 3D-Konstrukteurstag in Bayreuth am 13.09.2023



© 2022 CAIQ – Computer Aided Creativity

1

who2

how3

Konstruktionseffizienz mit CATIA-V5

2

why 4

5

6

outlook

join

what



© 2023 CAIQ – Computer Aided Creativity

CATIA V5                     
User Collaboration
• self-organized user 

community
• specify requests
• aid in solutions
• test and endorse
• mutual assistance
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Increasing project challenges
but slow development of CATIA V5 enhancements

Demand Situation

CATIA V5
• supported until 2030 
• mainly developing 

3DX and CATIA V6
• few CAA experts 

available

Product Enhancements
• faster operations
• streamlined one/ 

few-click solutions
• scalability and 

extendibility
• rapid development 

responsiveness

Approach

Why Who
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better functionality but
• less time
• less focus
• fewer experts
• lower prices
• less revenue
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Worsening conditions for hardware development
due to more focus on E/E and Software

Challenge

Why Who

Goppelt, G. Weniger Komplexität durch Elektrifizierung?. ATZ Elektron 15, 8–13 (2020). https://doi.org/10.1007/s35658-020-0242-y
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Ease the designer’s work
• reduce clicks (10➔1)
• provide new functions
• support organization
• provide add. checks
• ease visualization

5

Worsening conditions for hardware development
Hardware is necessary, but …

Demand Situation

Increasing pressure 
• on time & costs
• higher requirements & 

integration level
• shortage of experts
• “dynamic” styling
• low awareness

Optimize efficiency 
• faster elaboration
• early and qualified 

information
• functional readiness
• high reactivity
• marketing

Approach

Why Who
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• Simulation Management

• CATIA V5 Empowerment

• CAE Process Consulting

• Engineering Services

Initiator
…

Why Who How 

60

…

Courtesy Audi
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UserGroup
the start constellation

Why Who How 

CAIQ
• high expertise in CATIA V5 development and programming
• >30 years expertise in CAE, Design, Usability

Partners
• high CATIA V5 application expertise mainly for Automotive 

Industry 
• >30 years CAD expertise
• broad range of application areas

CONTACT
• >30 years PDM/PLM expertise

Pa
rtn

er
s

Common goal: 
define a set of functionalities in a CATIA 
Enhancement which brings immediate 
benefit and pays off in a very short time!
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FCM - one basic technology, two directions of usage
CAD-oriented and CAE-oriented

CAIQ is CAA Adopter Partner to CATIA V5

FCM CAT.Assistant

native CATIA V5

to ease the daily work 
of CATIA designers

FCM CAT.CAE-Bridge

FCM Technology & native CATIA

to get functional designs 
„first-time-right“

Who How What 
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UserGroup
the start

Who How What 

Several projects in diverse constellations
• Bachelor and Master theses
• customers like Porsche, BMW
• in context FCM CAT.CAE-Bridge (optimization)

first workshop November 11th at CSI in Munich
• get in personal contact
• report about basic time wasters in daily CATIA usage
• propose first issues to be dealt with

Follow-up
• several MS-Teams meetings
• 2nd workshop in presence May 17th 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 time!
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FCM CAT.Assistant
Overview

How What outlook 

Key topic Category Benefit

Data Structured Import 
(FE-mesh, STL)

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

Section Master The user is provided with additional and simplified operational functions

Productivity Geometry Operation The user is provided with additional and simplified operational functions

Parameter Toolkit User is supported by additional technologies to operate and test 
parameters

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

Visualization Rendering Easily create marketing material from CAT data
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Structured data import (FE-meshes, STL-data)

Structured Mesh import

STL import for follow-up 
operations

& more …

FCM CAT.Assistant
How What outlook 



© 2023 CAIQ – Computer Aided Creativity

intersect >>100

sketch capabilities

translate, orient, copy, …

filters

Section 
Master

FCM CAT.Assistant
Data Availability

How What outlook 
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extend & cut edges, 
surface

remove holes

replicate features

create multiple planes

Geometry 
Operation

FCM CAT.Assistant
Productivity Pack

How What outlook 
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Set Organizer

Multi-Object Operator

Model 
Management

FCM CAT.Assistant
Productivity Pack

How What outlook 
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Manager

Tester

Parameter 
Toolkit

FCM CAT.Assistant
Productivity Pack

How What outlook 

3
d
e
g

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

process

Optimizer

Parameter Tester 
− Test the parameters to find the extremes
− tests min-max-values of parameters & provides them to the optimizer
− Send the max and min values to the optimizer
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FCM CAT.Assistant
How What outlook 

DoE Tester - automate
• run a DoE 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
• manage 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

Productivity Pack

DoE Tester - combine
• combine parameter file configurations

• switch easily between multiple configurations, see the model change

• convert many single value (configuration) parameter files into a single 
file with multiple configurations for each parameter ➔ takes 2 seconds 
instead of 1 hour of careful, manual work

Combined FileSingle Configuration Files
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• Hochauflösendes Rendering
• mit wenigen Clicks
• Turntable oder Kamerafahrt, 

Parameter, Kinematik
• Texturen und Finishing,
• Lichtquellen
• Hintergründe (Showrooms)

Features

FCM CAT.Assistant
CAT2VISION

How What outlook 

Export Catia Rendering Einstellungen „Showroom“ „Turntable“ Texturen Finalisierung 
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• Generate a CATProduct
• part structure, naming convention
• publications and links
• CAE properties, connections like welds, glue etc.

• Generate from CATProduct
• Excel sheet, text file
• 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

FCM Process Command
for CATProducts

Inputs
• interactive
• existing CATProduct
• Excel sheet
• text File

Outputs
• automated
• modified CATProduct
• Excel sheet 
• text file
• PowerPoint

How What outlook 
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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)

• …

Parametrization Robustness
extended CAD-parametrization in the loop

bumper optimization

sheet patterns
Surface model from topology 
optimization parameters

what outlook join 

Large parameter modifications ➔ robust updates

Automated rib design
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CATIA V5 driven design optimization
• fully automated design variation incl. quality checks and 

dependency rules

• entire definition of simulation information incl. 
connectivity

• 100% update stability through FCM technology
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FCM CAT.CAE-Bridge
A seamless transition from CAD to CAE and back

variable 
number of 
welding lines

Welding spots 
depending on 
position of bolt

collision check
& included

dependencies

Complex design variations

automated rib design

Samples automated design variations

what outlook join 
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UserGroup
join us

outlook join

Preconditions
• profound proficiency in CATIA V5 application
• awareness of existing improvement needs

Engagement
• regular attendance at meetings
• actively contribute your expertise and challenges 

(we see your idea as a “command”)

Meetings
• bi-monthly MS-Teams meetings lasting 2 hours
• physical presence meetings once or twice annually 

at a member's location

Pa
rtn

er
s

Common goal: 
successively propose, define, test and use 
new functionalities to bring significant 
improvements to the designer’s daily work!

Here could be your logo, too!
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Danke!
 Thank you!
  Merci!
   Gracias!
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Michael Probst
michael.probst@caiq.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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