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Wiring systems
New challenges, new skills
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Connected mobility

Autonomous mobility

Revolutionizing productivity

Electrified mobility

Solutions and services
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Network Standards 

Câbles, fiber  …

ASIL functional safety

redundancy

Reliability forecast

Automatization

Quality vs process

New product 

Solutions HV, 48V

Composants de distribution

Pack batteries

connexions module, cellules

Lightening

Function Intégration, sensors

3D Simulation Smart routing

behaviour analysis



surrogate model

f (x,y,…)

DOE but

Harness bending
Lab experiment, predictive reliability
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› huge standard deviation 

for major parameters

› wire random location  

and interactions

chaotic 

testing data

predicted reliability

design key success factors

Automotive trend :

› Answer functional safety issues, predictive reliability assesment

› ASIL Automotive Safety Integrity Level

› Harness bending in many car location
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surrogate model

f (x,y,…)

Harness bending
Design assessment and optimization
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design assessment/optimization

process capitalization

non expert support OK / KO

Automotive trend :

› Using software such as IPS, flexible components, bending behavior

› Automation of the design steps, design rules capitalization

› Tools chains, data exchange between design and simulation softwares
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Components design
Surrogate models versus standard FEM
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Automotive trend :

› Make the designer autonomous

› Design rules capitalization, self assessment of the design

› Standard resources versus experts, human and tools

Surrogate models

based App for

Designers
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Introduction
Presentation of the example

› In the delevopment we are working on clips for parts

› Simulations are done to identify/solve problems

› Catia input data and calculation with Nx Nastran
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Large 
amount of 

clips

Design 
optimization

Surrogate
model 

needed



Work with pSeven
Parameters and plan
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Design Space

Input

Simulation

Input

Output

Surrogate model 

building

Additional 

designer tools

CATIA

• Modifies the variated parameters
in the given geometry

NX .prt

• Takes generated step file from
CATIA

NX .fem
• Meshing and material definiton

NX .sim

• Add constraints and forces 

• Start the solving process

› Workflow used: › Steps
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Work with pSeven
Nx Nastran Simulation to pSeven

10

› Implementation in pSeven

› Catia .step file given as input

› This file is going in « Program » wich represent the simulation running with a Nx Nastran

Journal (To automatize the simulation and output given)

› The block « PathToRes » is receiving all the results from the simulation

› Then a .csv file with the maximum Stress data is going out from the block « Program » to be

read in the « Text » file
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Work with pSeven
Surrogate model creation
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› The task is now to create the design of experiment to have the surrogate model

› Choice of the design numbers, sample technique, variable and so

pSeven users conference                          



Work with pSeven
Surrogate model creation
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› Now it is possible to finally obtain the surrogate model

› 79/100 designs left cause of design space choice

› Several analysis, dependances of parameters and so but not relevent

› The model can then be build
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Results and conclusion
Next steps
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› Use case Snaphooks

› Further projects durability incoming



©

Surrogate models with pSeven Snaphooks case
Conclusion 
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Question & Answer

Thank you for your attention 
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