Virtual product development — future
requirements from an automotive
system supplier perspective

Wolfgang Sczygiol
Brose Fahrzeugteile GmbH & Co. KG, Coburg

ANSYS Conference & 32. CADFEM Users*' Meeting
04.06.2014
Nurnberg

Confidential. The contents may not be used, changed, forwarded, published or reproduced in
any form or by any means without prior written permission. All rights reserved.




Agenda

Brose Fahrzeugteile — System Supplier of Automotive Industry
Motivation and Vision — Virtual Product Development
Status Quo and Challenges — Virtual Product Development

Summary

ENENEI

Sczygiol, Wolfgang Development Brose Group

Date: 6/04/2014



Agenda

Brose Fahrzeugteile — System Supplier of Automotive Industry

Sczygiol, Wolfgang Development Brose Group Date: 6/04/2014



Founding and building of a family-owned company -

Three generations in 100 years

Company founder Max Brose

Sczygiol, Wolfgang Development Brose Group Date: 6/04/2014



Product range
Mechatronic Systems and Drives for Automobiles

Structures and components for vehicle seats

"ul

Modules and components
for vehicle doors

Systems for engine cooling,
electric motors and drives
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Customers worldwide
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Global presence

57 locations, 23 countries, 4 continents, 22000 employees
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Business development
Continuous self-generated growth

5,000 R
B turnover (in millions of €)
4,671
4,495
4,032
8,474
22,500 employees
232,000 ploy
2,802
2,574
2,481
2,208 17,200
1,986 I 14,300 14, 2nu
I 10,000 312 M investments {in millions of €)
: I !

2004 2005 2007 2008 2010 2011 2012 2013
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Virtual Product Development - Motivation

- Reduce of development time by 20%
- Manage complexity and worldwide distributed development
- Frontloading (increase of the product maturity & reduce of risk)

- Regulations by law, standards and norms, e.g. functional safety (1ISO26262)
A

Complexity

£~ Thermomanagement

with grill shutter,

cooling fan module

“Cooling fan modules  and EC-Motor
with EC-Motor

é"’@ EC-Motor

>
Integration
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Virtual Product Development - Motivation bl;qus,n%

Reduce of product cost within reduction of technology cost

Task management 1%

Tools and methods 2%

1 )
Controlling 2% ’ (simulation, automatization)

First time right,
fast decisions in
early project phase 2%

Z 14%
e

Training and education 1%

Standardization 3%

Collaboration (off shore dev.) 2%
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Virtual Product Development - Motivation
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Brose Product Development Process - Today -
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Brose Product Development Process -
Complexity

A Requirements level

SW + E/E + motor +
(mechatronic proyuct)

Product complexity

/Customer requirement

Customer function

Realization of function within software

Action chain

p Pprocess advances (t)
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Virtual Product Development - Vision

Requirements Acceptance Testing

—

Functional
Testing

Functional
Design

System System
Design Testing
| Component Component

Design Testing
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Virtual Product Development - Vision

System engineering approach
e.g. Cooling fan module
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Mechanics
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Virtual Product Development — Status Quo

Virtual system design

* Analytical and numerical methods
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Virtual Product Development — Status Quo

Component design and testing - Reauirements Acceptance Testing
Functional Functional

» Standard simulations for component ( Design | v, ' Tostng M

Campaonent ' / Companent
Design / Testing

design and testing

* Robust design and optimization

methods
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Virtual Product Development — Status Quo

System an d fu n Ctio n al testi n g '-,‘ Requirements Acceptance Testing

Design

« System simulation approach _—

Companent II Companent
Design ( Testing

for software testing

» Evaluation of the complete system
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Virtual Product Development - Challenges

« Organization and company culture Wieaticnee Acceptance Testing
Functional Funectional

Design Testing g

e Open Mindset for

System
Testing a
Campanent ' Companent ]
Design / Testing

» Systems engineering approach

* Thinking in systems

* Prozess & Data Management
* Requirements Management
* Functional Management
» Tools and Method Management

» Consistent Data Management
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Virtual Product Development - Requirements

° |T SyStemS & InfraStrUCture Requirements Acceptance Testing

« Crosslinking of information - .

Functional Funectional
Design Testing -

* Interfaces between physical

System
Testing &

b The r|ght data at the I’Ight place Component -' Companent
'\ Design : / Testing

domains (multiphysics coupling) "

Design

at the right time

» |P protection

* Manage complexity

e Systems of systems

» Etablish functional design techniques in product development processes
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Virtual Product Development

Key Success Factors R Acceptance Testing |
' Functional Functional

Design Testing g

. Readyness of the organization

System System .
B Design Testing &
. Right balance between top down Component Component

Design Testing

and bottom up approach

. Right IT Infrastructure

. Strategic collaboration with software and tool vendors

Sczygiol, Wolfgang Development Brose Group Date: 6/04/2014



System supplier of the international
automotive industry
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