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Working with Industry Leaders on New Challenges
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Al-GUIDED PERFORMANCE DESIGN - BUSINESS VALUES

FULL ASSOCIATIVITY WITH MODSIM
Digital continuity throughout the product development process
Automatic traceability across multidisciplinary data

Al/ML
on SDEXPERIENCE

ASSESS MORE DESIGNS EARLIER
Move from linear design process to analysis in the loop
Democratization of simulation across the enterprise

INCREASE PRODUCT INNOVATION
Expanse design space
Make physics-driven decision to optimize the design
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ACCELERATE DESIGN DECISIONS WITH MACHINE LEARNING
Quickly perform assessment cross variants and versions to study the
impact of the changes right through the evolution of the product and
process
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Future of Engineering on 3DEXPERIENCE Platform

DATA Driven Engineering

From Lifecycle Analysis (LCA)
to SUSTAINABILITY-driven INNOVATION

thanks to Real World Evidence and democratized
MODSIM

i ) Al Driven Generative Design
“ "\ From Interactive Design (CAD/CRAE)

=) T0o MODSIM
| (Multi Material, Multi Scale, Multi Physics)

\eﬁ

SOFTWARE Defined VEHICLE \&®. 4 pTE
©

From Requirement management

to CYBER SYSTEM

DV
Y.R

3DEXPERIENCE  End to End

Collaboration and Innovation on
= HUMAN Centric DESIGN (on Prem/Cloud) 3DEXPERIENCE

From Product design
to Integrated Design & Styling

e e i C

ImAmerSive,‘ o Model based, Inclusive,
Fast, Collaborative, Cloud, Mobile.




A

DASSAULT
SUSTEMES

Prof. Dr.
Gunther
SCHUH

CEO

e.Volution GmbH

UPGRADING THE CIRCULAR ECONOMY IN
AUTOMOTIVE ENGINEERING



evoOLUT-ON

Upgrading the circular economy in automotive engineering VOLUT-ON

Prof. Dr.-Ing. Dipl.-Wirt. Ing. Gilinther Schuh, 3DEXPERIENCE Conference
Munich 16.10.2024




The ecological potential of e-mobility was falsely identified - the potential liesin ©VOLUT-ON
the modularity made possible by the drive system

Rediscovery of the chassis as a
module

+20-30 % PP 509

Value creation Material and
of the OEM environmental impact

Automotive Architecture Electric Architecture
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On the search for a “New Sustainability” for lasting sustainable success SVOLUT-ON

} Upgrade Circular

Circular
Economy

)

Linear

Al 2

PRODUCTION APPROACH » Mass production ) Adapted production ) TCO-production with
modular upgrades

e
VALUE MANAGEMENT
& » High depreciation, focus » Recycling and Recovery » Low depreciation, long-
MATERIAL USAGE on economies of scale of material value term value retention

through upgrades

Only the circular economy combines sustainability and long-term success by upgrading products through modular upgrades and
extending their lifespan.

Source and visualisation: WZL RWTH Aachen
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The Upgrade Circular Economy halves the ecological footprint in the global SVOLUT-ON
production network, increases value creation and doubles the margin

TODAY 15 YEARS LATER
LINEAR CIRCULAR
—
> /
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Source and visualisation: WZL RWTH Aachen
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The choice of sustainable innovation strategy has a significant impact on
ecological and economic performance

Economic
Performance

[N] Productivity Value-chain- Sustainability-
champion Champion Champion? [L+N]

USP-champion Candidate Recycle-champion

Sustainability sustainable, Ecological
beginner operational & KPlIs champion (CO,)

Source and visualisation: WZL RWTH Aachen
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The choice of sustainable innovation strategy has a significant impact on
ecological and economic performance

Econo

Performance

Source and visualisation: WZL RWTH Aachen
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Setting the strategic course for sustainable success - USP, Hattrick and Re-X eVOLUT-ON

strategy
USP-Strategy Hattrick-Strategy Re-X-Strategy
Upgrade|Circular £
New competitors % " Ecoriony £ S Process effectiveness
g 7 Circular|Economy E\ é
STRATEGY Supplier = %, Market competitor Eflustomer 4; Ecanomy } : 2
DaisepIacement products g - % S 3
Contract Type ‘r‘iupply Chain S;;;;;agd; Process E'FﬁﬂiEnt:}f
Y-
, Are our SSPs strong enough “Are necessary changes to “Can competitiveness be
CHALLENGES S , | e e Dby
to continue implementing the management profiles feasible? maintained if suitable Re-X
USP strategy?” measures are installed?”

In order to be successful in the long term, a strategic design must first be made - a strategy audit helps to find the right strategy.

Source and visualisation: WZL RWTH Aachen
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The framework for the Circular Economy upgrade shows how EVOLUT-ON
the transformation to a value-enhancing circular economy can succeed

Components Innovation Cycle
individual A
standard OPP* ComponelrJVEcas substantial (long) incremental (short)
o o
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Source and visualisation: WZL RWTH Aachen
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The framework for the Circular Economy upgrade shows how EVOLUT-ON
the transformation to a value-enhancing circular economy can succeed

Components Innovation Cycle
individual A
standard OPP* ComponelrJVEcas substantial (long) incremental (short)
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Source and visualisation: WZL RWTH Aachen
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The new product modularity synchronizes component functions and technical SVOLUT-ON
life cycle by separating functions

PRODUCT STRUCTURE TODAY PRODUCT STRUCTURE TOMORROW
INTEGRAL DESIGN DIFFERENTIAL DESIGN
Safety Drivin Design Permanent Medium- Short-cycle
g / cycle
Steering Stiffness Drive unit Chassis Aerodynami  Exterior Chassis Drive unit Compute  Wiring system Display Battery
C r
Motor + chassis are not part Body-in-white are not Motor + chassis as part of the overall modular product
of the modular structure manufactured architecture
modularly

Source: GKN Automotive, Mahle Group, ElringKlinger AG, e.Volution
GmbH

Source and visualisation: WZL RWTH Aachen
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One pillar to the value-enhancing extension of the utilisation time is a new SVOLUT-ON
logic in product architecture by integrating Upgrade Circular Economy

Consideration of the Obsolescence 1
Utilisation Product service life (e.g. 50 Years)
time ® I-I
Major Release (e.g. 16 Years)
earings amper Front side ack side
o [ I
T Minor Release (e.g. 8 Years) Drive train
| G a a e | |
I
- 1 e
Function- Material- Interface- T
oriented View oriented View oriented View
E 3 Y
N ED Ee ﬁ |
L ) I
Reassembly
Recycling

Source and visualisation: WZL RWTH Aachen
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Transformation to Upgrade Circular Economy requires collaborative engineering, SVOLUT-ON
standards and efficiency on a global scale.

OSCAR

Open Source Car
Architecture Research

OSCAR will be a collaborative design and engineering plattform. It integrats system
providers, software providers, Tier-X - suppliers, and specialized service providers to produce
shared value.

OSCAR will develop and operate a Circular-oriented Architecture (CoA), a test environment, a
Digital Product File framework and the related standards.

OSCAR OSCAR Enterprise = Open Platform = Circularity Developer Center Community OSCAR Hub

Desclopment Sofor [l Enable Upgrade-Circular Business Models

using a modular differential design,

Develop digital product files to enable
upgrades, circular loops and and circular supply

Expert group
Battery

Expert group
Powertrain

® chains,
Ex-pmgmup X Achieve cost reduction in test- and
— Safety y\Lx .
TN homologation processes.

Page 23 //© e.Nolution GmbH 2024 3DEXPERIENCE Conference




Enabling the Upgrade Circular Economy through an incremental SVOLUT-ON
innovation strategy for upgrades and updates
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Sustainable production is no longer linear, but circular and is SVOLUT-ON
executed in the Green Re-Assembly Upgrade Factory

NEW PRODUCT FACTORY
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Source and visualisation: WZL RWTH Aachen
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Upgrade Circular Economy takes place in the Green Re-Assembly Upgrade SVOLUT-ON
Factory, where value is added through upgrades
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Source and visualisation: WZL RWTH Aachen
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The hattrick of the value-enhancing circular economy - half the environmental SVOLUT-ON
impact, cheaper use, higher margin

A 4
—————— Price advantage
@ == W (Selling price) ug : Upgrade-
wi B2 —9 = New vehicle = Vehicle
el 7 S >
3| S = 3
S| 9 - 0 ° ~20%
& 9
=
o
S Value
— Upgrade
- Vehicle
; | | | >
0 New 5 Upgrade 10 Upgrade 15 Upgrade  Years
" Sales Direct material costs(DMC) || Direct production costs (DPC) B Overhead costs (OC) [ EBIT

Source and visualisation: WZL RWTH Aachen
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Thank you for your attention!
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Prof. Dr.-Ing. Dipl.-Wirt. Ing. Giinther Schuh

CEQO e.Volution GmbH

Director of the Machine Tool Laboratory WZL at RWTH Aachen University

Director of the Fraunhofer Institute for Production Technology IPT

Director of the Research Institute for Rationalization (FIR) at RWTH Aachen University
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