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& wrevs  Best practices — starting Al

Start from scratch

Involve Al and simulation experts from the beginning

Simulate in tandem with Al modeling

* The Al expert must understand simulations
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Sweens  Evolution in CAE
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=> A challenging transformation with high impact and potential
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B\ ArEMS Tackling Complex Challenges
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S5 Narems Filling Data Gaps
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* Predictive parameter estimation
 Enhancing Data Integrity
« Custom material profiling
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AN Narems Boosting Collaboration

Cross-disciplinary insights
Seamless data transfer and
model compatibility
Reduced data volume

Real-time issue resolution
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S Narems Accelerating the process

dk\ve for Engineers

 Quick trial and testing
« Real-time feedback

 Efficiency in
computation

in
instead of hours and days.

This is Florian, our Complex-Systems
Engineer, working on projects

than any other of his colleagues.
Sometimes he is the only one able to
achieve results...
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&Fwrevs  Planningprocess for Al supported CAE
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&F s Planningprocess for Al supported CAE
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Au¥Narems  Overview Model

macpherson

Hard Points
Position x, y, z

(’ ~yMirror symmetry
~ -’ around XZ plane

+ spring stiffness
+ damping coefficient

13 inputs
3 outputs
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&F s Planningprocess for Al supported CAE

Parameters
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duwnarems  Target Parameters

Category Parameter Unit Pos
X —Hard Point left control arm rear mm 1
Y — Hard Point left control arm rear mm 2
X —Hard Point left control arm front mm 3
Y — Hard Point left control arm front mm 4
Geometry .
Y — Hard Point top mount mm 5
Y — Hard Point left Droplink mm 6
Z — Hard Point left Droplink mm 7
Y — Hard Point left Rack House Mount mm 8
Compression - Shock Absorber 1 9
Scale Rebound - Shock Absorber 1 10
Top Mount Z Force 1 11
Factors ) .
Bushing Ica front lateral damping force 1 12
Bushing Ica rear lateral damping force 1 13
max force top mount left N 14
Result )
max force top mount right N 15
Parameters o
max torque pinion Nm 16
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&F s Planningprocess for Al supported CAE

Parameters
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aswnarems Set Limits

Category Parameter m

X —Hard Point left control arm rear mm 1
Y — Hard Point left control arm rear mm 2
X — Hard Point left control arm front mm 3
Y — Hard Point left control arm front mm 4
Geometry )
Y — Hard Point top mount mm 5
Y — Hard Point left Droplink mm 6
Z — Hard Point left Droplink mm 7
Y — Hard Point left Rack House Mount mm 8
Compression - Shock Absorber mm 9
Scale Rebound - Shock Absorber mm 10
Top Mount Z Force MPa 11
Factors . .
Bushing Ica front lateral damping force MPa 12
Bushing Ica rear lateral damping force 1 [13
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&F s Planningprocess for Al supported CAE
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Asgrnarems Simulation

Preparation of the data via Python script

— 1. Set 100 simulations with random data
— 2. Set 200 simulations with DOE, LHS method

Simulation in ADAMS CAR per Makro
Data storage in data management via Python API

Note: 25-50 simulations are sufficient here
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&F s Planningprocess for Al supported CAE
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Ssnarems . Data Preparation

Selection of simulations Data transfer to dAlve
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&Fwrevs  Planningprocess for Al supported CAE
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duwnarems  Data Visualization
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&Fwrevs  Planningprocess for Al supported CAE
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NAFEMS - Al-Training
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Mean Squared Error

2208477

200247

180847

180247

140247+

120847

100247

20022

50043+

400245

20048+

Metrics

Name
Mean_Squared _Error v

Mean Squared Error

Mean Absolute Error

Root Mean Squared Error

Mean Absolute Percentage Error

Value

782965.813

656.897

884.854

2.675
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g narems  Evaluation

e.g. in

Excel
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&Fwrevs  Planningprocess for Al supported CAE
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&% wrems You have questions — we have answers!

Simon Mayer Alexander Kdppe

istainedBIZZ P|D|TeC
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& arems  You have questions — we provide answers!

www.daive.de www.pdtec.de
info@sustainedbizz.com sales@pdtec.com
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