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

https://www.newequipment.com/research-and-
development/article/21125877/recycling-is-the-way-to-sustainable-manufacturing



© Institute of Lightweight Engineering and Polymer Technology | TU Dresden Sheet 6

1 Motivation

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

Start of project: 1 December 2020

Duration: 36 months (until 11-2023)

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

Project lead: ILK, TU Dresden

Supervised by: Funding initiative: 

TTP LB = Technology transfer
program lightweight enigineering
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Cobot
(Mechanical joining)

2 Project Overview
1

• Die-casting (aluminium)

2
• Injection moulding (plastic)

3
• Mechanical joining

Hybrid lightweight
structure
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2 Project Overview 

5G

Optimising the resource 
efficiency of 
process networks:

Tempering cascade Solar tool heating and cooling

Aluminium 
melt

Die-casting
tool

Plastic
melt

Injection
moulding

tool
Cooling Solar thermalHigh-

temperature
heat pump
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Adsorption 
chiller

Assembly of mechanical
joining elements

Vacuum tube
collector

Intelligent 
Energy System

Dosing
furnace

Casting channel

Die Casting

Flow of requirements

Data flow

Molten light metal

Injection Moulding

Buffer tank

Light metal die-casting

Plastic hybridisation

Hybrid 
Component



© Institute of Lightweight Engineering and Polymer Technology | TU Dresden Sheet 12

METEOR
Project duration: 12-2020 to 11-2023

Reducing CO2 emissions
Environmentally neutral production

Virtualised process chain
New knowledge
Exploitation plan

Follow-up projects

Coordination, process virtualisation, 
die-casting technology, online-LCA

Process virtualisation of 
injection moulding

Process virtualisation of 
joining + removal processes

Solar thermal process
temperature control

Digitalisation of 
injection moulding plant

Automated assembly
process

2 Project Overview

Inline filling
simulation of

injection
moulding +
die-casting

Solar 
thermal

temperature
control and
tempering

cascade

Virtual twin,
Process
network,

Online-LCA

Adaptive
sensor-

controlled
assembly
process

Virtual twin, process data determination, 
simulation data exchange
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3 LEIV – Technology Center
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3 LEIV – National Lightweight Technology Validation Center

Open process
network space

Demonstration 
and transfer 

center

Training and 
advanced 
education 
center and 
technology 
transfer to 

industry 38 LOIs from industry support the
FOREL approach and the

Technology Center
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3 LEIV – Located in Dresden
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4 Current Insights

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

with thermocouples

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

Mechanical joining process

1

Pick up
installation tool

2

Equip installation
tool with HELICOIL

3

Place HELICOIL

4

Remove 
installation tool

5

Use installation
tool manually

6

Pick up
installation tool

Option 1
Magazine feeding system 

Option 2
Wheel feeding system 

© Böllhoff

Development of an automated 
element feeding system



© Institute of Lightweight Engineering and Polymer Technology | TU Dresden Sheet 20

4 Current Insights

1 
Motivation

2 Project 
Overview

3 LEIV –
Technology 

Center

4 Current
Insights

5 Outlook



© Institute of Lightweight Engineering and Polymer Technology | TU Dresden Sheet 21

Validated and optimised 
resource efficiency for 

hybrid structures

connected sub-processes

renewable energy

connected intelligent 
energy system

continuous LCA of the 
new process network

MAX environmentally 
neutral production

5 Outlook

2021 2022 2023

Today
18-06-2021

Moving machines into the LEIV

Expected opening
ceremony of the LEIV

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

Finishing the development of the
solar thermal energy system
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https://www.wuerzburgerleben.de/2020/08/06/wuensch-dir-was-die-sternschnuppen-nacht-2020/
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Thank you for your attention!

Supervised by:


