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„Understand, optimize and 

innovate your design 

before it is build“ 

The Role of Simulation in Product Development 



ANSYS Workbench 



Product Improvement and Optimization 
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 Example: Connector 

 Mechanics 

 Manufacturing  

 Signal integrity 

 Electric field 

 Thermal conduction 

 

 

Challenge Product Reliability 

http://www.focus.de/auto/news/brandgefahr-bmw-

ruft-120-000-autos-zurueck_aid_660907.html 
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Traditional Deterministic Simulation Approach 

Input: Design Parameters 

Geometric Parameters 

Loads 

Material Properties 

Output:  

Design Objectives 

Performance 

Damping 

Stresses 

… 

x1 

F(x1) 

Dependency of 

input and output 

variables 

F(x) 

x 



Reality 

Geometry 

± 0.1-10% 

 

 

Material 

± 5-10% 

 

 

Boundary Conditions 

± 1-20% 

 

 

Result 

± ??% 

 

 

Manufacturing 

± 5- 30% 

 

 

Loads, Signals 

± 0.1-50% 

 

 

Picture: Courtesy of Tyco Electronics 
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Robust Design - Stochastic Simulation Approach 

x 

F(x) 

x1 x2 

F(x2) 

F(x1) 

Input: Design Parameters 

Geometric Parameters 

Loads 

Material Properties 

Output:  

Design Objectives 

Performance 

Damping 

Stresses 

… 



 Easy to use – Safe to use 

 Efficient workflow  

 Parametric ANSYS Workbench simulation workflow 

 Associative CAD connection 

 Associative simulation definitions 

 Sensitivity – Understand your design and driving parameters 

 Optimization – Use the full potential of your design 

 Robustness – Ensure the functionality under real world conditions 

 

 

 

 

optiSLang – Product Safety by Simulation 

Save Failure 



Case Study Tyco Electronics 

 Requirements  

 Contact forces within a specific 

range 

 Limits for each single contact 

 Limits for the connector 

 Robust Design considering scatter 

in geometry 

 36 variable parameters in the 

CAD geometry 

 

 

 

Courtesy of Tyco Electronics 

Weimarer Optimierungs und Stochastik-Tage 2009 



Case Study Tyco Electronics 

 Step 1: Sensitivity  

 Efficient Design of Experiments 

(DoE) scheme  

 Automated  

 „no run too much“  

 90 designs computed 

 Initial failure probability 89%  

 Identification of the critical contact 

forces and driving parameters 

 Unterstand the design 

 

Courtesy of Tyco Electronics 

Weimarer Optimierungs und Stochastik-Tage 2009 



Case Study Tyco Electronics 

 Step 2: Optimization 

 Focus on the 15 dominating 

parameters 

 Use optiSLang optimiziation 

routines to improve the 

performance 

 Gradient based 

 Nature inspired 

 Improve the performance by 30% 

 

 

 

 

 

 

 

Gradient based  

Optimization 

Nature inspired 

Optimization 

Courtesy of iStockfoto.com 

Courtesy of Dynardo GmbH 



Case Study Tyco Electronics 

 Step 3: Reliability Analysis 

 Verification of the optimized design 

with advanced algorithms 

 No failures  in 300.000 numerical 

samples 

 Achivement „Design for Six Sigma“ 

 Secured product safety 

 

 

 

 

 

 

Save Failure 

Courtesy of Tyco Electronics 

Weimarer Optimierungs und Stochastik-Tage 2009 



Benefits for Tyco Electronics 

 Identification of driving parameters 

 Proper numerical adjustment and 

significant reduction of costs 

 Deeper understanding about 

variation 

 Minimizing the effect of noise 

 Design for Six Sigma in product 

development 

 

 
Save Failure 

Courtesy of Tyco Electronics 

Weimarer Optimierungs und Stochastik-Tage 2009 



Robust Design Optimization for 

Connectors 



 Plug and unplug forces 

 Contact forces and area 

 Strength & fatigue life 

 Static load 

 Shock 

 Vibration 

 Modeling of complex material behavior 

 Stress and strain based fatigue life 

 Creep of solder joints 

 Fiber reinforced plastics  

 Encapsulation & Sealing 

 Mechanism of locking systems 

 Scatter 

 Material 

 Geometry 

 Loading 

 

 

Mechanics Courtesy of AB Electronic GmbH 

Courtesy of grabcad.com 



Manufacturing 

Welding 

 Thermal stresses 

 Microstructure 

 Sheet metal forming 

 Blank computation 

 Nesting 

 Thickness and strain  

 Crimping  

 Results 

 Crimping force 

 Contact area 

 Contact force 

 Scatter 

 Material 

 Process parameters 

 Geometry 

Courtesy of  

MPA Stuttgart 

Courtesy of  



Circuit Simulation 

 Robust Design requires all 

relevant details 

 Equivalent models based on 

3D component simulation 
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Signal Integrity 

 3D field simulation for transmission and 

reflection 

 Computation of S-, Z- and Y-parameters 

 Visualization of field variables 

 Find Hot Spots 

 Improve EMC 

 Scatter 

 Signals 

 Contact situation 

 Geometry 

 

 

 

Courtesy of 

Molex 



 Compute current path 

 Find local hotspots 

 Improve electric conductivity 

 Improve dielectric strength 

 Coupling to other physics 

 Contact 

 Joule heating  

 Temperature dependend material 

 Lorentz forces 

 Scatter 

 Material properties 

 Contact situation 

 Area 

 Forces 

 Surface 

 

 

Electric Field 

Picture: CADFEM GmbH 



Thermal 

 Coupling to other physics 

 Contact 

 Joule Heating  

 Temperature dependend material 

 Compute local heat generation 

 Find local hotspots 

 Improve thermal conductivity 

 Steady state and transient temperatures 

cause stresses 

 Scatter 

 Contact situation 

 Area 

 Forces 

 Surface 

 

 

 

 

Picture: CADFEM GmbH 

Courtesy of  



 

ANSYS Workbench Highlights 

Parameterized  

simulations 
•Robust Design 

•Optimization 

Direct access  

to CAD data 
•Bi-directional 

associativity 

•Major CAD 

systems and file 

formats are 

supported 

Powerful 

Meshing 
•Physics-based 

• Intelligent 

•Robust 

•Automated 

Efficient to 

use 
•Automatization 

•Customizing 

•Flexibility 

•Solver Performance 

•Data Management 

 

Multiphysics 

platform 
•Structural 

•CFD 

•Thermal 

•Electromagnetism 

•System simulation  



 Easy to use – Safe to use 

 Efficient workflow  

 Parametric ANSYS Workbench simulation workflow 

 Associative CAD connection 

 Associative simulation definitions 

 Sensitivity – Understand your design and driving parameters 

 Optimization – Use the full potential of your design 

 Robustness – Ensure the functionality under real world conditions 

 

 

 

 

optiSLang – Product Reliability by Simulation 

Save Failure 



 25+ years experience 

100+ engineers 

13 offices 

Consulting & Development 

CADFEM 

 Wide range of consulting 

expertise 

 Strength assessment 

FKM, DIN, ASME, … 

 Development of new 

methods and workflows 

 Application customization  

 Know How Transfer via  

individual project training 

 Hardware administration 

 

Software 

CADFEM 

 ANSYS Channel Partner 

since 1982 

 

 

 Complementary Products 

 LS-Dyna 

 Digimat 

 optiSlang 

 FTI Forming Suite 

 Hardware 

 

 

 Technical Support via 

Phone, Email and Webex 

 

 Class-room seminars for 

over 50 topics  

 Individual on-site training 

 EsoCAET – Master 

Course 

 

Training & Support 

CADFEM 

CADFEM – Simulation Software and Engineering Services 

www.cadfem.de 


