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Accelerating sustainability with
virtual twins

JANUARY 26, 2021

https://www.accenture.com/us-en/blogs/industry-digitization/accelerating-sustainability-
with-virtual-twins

RESEARCH AND DEVELOPMENT

Recycling is the Way to Sustainable
Manufacturing

With many of our planet's environmental issues linked to human

consumption, it's time to rethink our ‘take-make-dispose’

economy.

om/research-and-
ino-is-the-way-to-sustainable-manufacturing




1 Motivation ME TEﬂHﬁ?

METEOR: Methods and technologies for validating and optimising the resource efficiency of
process networks in the manufacture of hybrid lightweight structures

40 Robbie Andrews (2019; based on Global Carbon Project & IPPC SR15
Carbon budgets are based on a >66% chance of staying below 1,5 °C /\
35 or 2°C from the IPCC's SR15 Report
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2 PI‘OjECt Overview METEDOR
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Start of project: 1 December 2020 “ LEICHTEAU

R ¢ ;
Duration: 36 months (until 11-2023) iy '{5“" JERRGM NS K

Project partners: 6 partners - 3x industry + 3x R&D

Project lead: ILK, TU Dresden Krauss Maffei Ip e

Pioneering Plastics

—— Supervised by: Funding initiative:
AR | et ity TTPLB = Techno.logy trgn.sfer .
;%degggfgm'c Affairs program lightweight enigineering
y
Projekitrager Jilich
on the basis of a decision Forschungszentrum Jilich
by the German Bundestag
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2 PrOjECt Overview Die-casting (aluminium)

Injection moulding (plastic)

raUSsM | Mechanical joining

Hybrid lightweight
structure
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Cobot
(Mechanical joining)
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2 Project Overview Die-casting (aluminium)

Injection moulding (plastic)

Mechanical joining

Hybrid lightweight
structure

Cebot
(Mechanical joining)
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Light metal die-casting

Intelligent
Energy System

Plastic hybridisation
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2 Project Overview e S

Virtual twin, process data determination,

1
! |
E simulation data exchange MpPro |
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reensrie | INjECtION Moulding plant / simulation of le-casting technology, online-LCA
injection
moulding+/
die-casting

soLLHoFr | AUtomated assembly Process virtualisation of I ) 2,-"
process joining + removal processes = vl"
Virtual twin,
Process . . . "
“lk Solar thermal process network Process virtualisation of | e
g temperature control Online-LCA injection moulding p
t:olar I Adaptive : -
. : erm: sensor- Reducing CO, emissions
METEOR :o’:f;ﬁaa:;e controlled Environmentally neutral production
tempering assembW/ Virtualised process chain
o "‘E"V’ ZENTROM | O° METEOR E>|<|pI0|tat|on plan
Forschungszentrum Jalich \' Project duration: 12-2020 to 11-2023 Follow-up projects
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3 LEIV - National Lightweight Technology Validation Center Msrsanﬁ1

Open process
network space

Training and
advanced
education
center and
technology
transfer to
industry
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38 LOIs from industry support the
FOREL approach and the
Technology Center
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4 Current Insights ME TEﬂHﬁ;

Measuring the tool temperature
DuoCast die-casting process Thermography of the tool with thermocouples

Experimental determination of the energy balance of the
die-casting plant
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4 Current Insights

~ Pickup Equip installation Place HELICOIL
installation tool tool with HELICOIL

Remove Use installation Pick up
installation tool tool manually installation tool

Mechanical joining process

Option 1
Magazine feeding system

© Bollhoff

Option 2
Wheel feeding system

Development of an automated
element feeding system
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5 Outlook

Expected opening
ceremony of the LEIV E

Today
18-06-2021

Moving machines into the LEIV

Finishing the development of the
solar thermal energy system

I
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ME TEﬂiZ’

/Validated and optimised\
resource efficiency for

hybrid structures

©
©

©

connected sub-processes

renewable energy

connected intelligent
energy system

continuous LCA of the
new process network

Basis for an inline simulation and
process-stable joining with cobot

MAX environmentally
neutral production /
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