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Institutional cooperation in lightweight construction

Institute of Lightweight Structures

Department of 
Lightweight Structures 

and Polymer Technology

Today
approx. 400 
employees

Federal Cluster of Excellence MERGE (2012-2019)
Central Institution of TU Chemnitz (since 2013)

June 2006
10 scientists

Affiliated Institute Cetex

Endowed Professorship 
System Engineering and Switching Modules

(2014-2020)

Department Textile 
Technologies

Department of Sports 
Equipment & Technology

Division Lightweight Construction, 
Textile Technologies and Circular 
Economy

Research centres
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Endowed Professorship 
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(2012-2022)
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TU Chemnitz technology campus

Head Office SLK
Reichenhainer Str. 31/33

Centre for Integrative 
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Hall F

SLK Acoustics and Crash 
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Reichenhainer Str. 70 

"Start-up"-building
Competence Centre for 

Lightweight Structures e.V. 
(SLB)

Textile and plastic

Micro and nanosystems

Light metals

MERGE Technology Centre (MTC)

MERGE Research Centre 
Lightweight Technologies
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Institutional cooperation in lightweight construction

Univ.-Prof. Dr.-Ing. habil. Prof. h. c. Dr. h. c. Prof.
Lothar Kroll

Deputy: Prof. Dr.-Ing. Wolfgang Nendel

Department of Lightweight Structures and Polymer Technology

Federal Cluster of Excellence MERGE (2012-2019)
Central Institution of TU Chemnitz (since 2013)

Department of Sports 
Equipment & Technology

Prof. S. Odenwald

Department of 
Textile Technologies

Prof. H. Cebulla

Affiliated  Institute Cetex

Prof. L. Kroll

Steinbeis Transfer Centres

Prof. W. Nendel, Prof. S. Gelbrich

Division Lightweight Construction, Textile Technologies and 
Circular Economy, FPC ALighT (Opole) at Fraunhofer IWU

Prof. L. Kroll

Interdisciplinary team

approx. 400 employees from different areas

Research Directors
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Prof. Nestler
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Research areas of the SLK professorship
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and Multi -
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Dr. Naumann
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Dr. Roth-Panke
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Compounds

Prof. Dr. Nestler
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Constructions 

in Civil 
Engineering

Prof. Dr. Gelbrich

Integrative 
Moulding  
Systems

DI Zucker
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Simulation of lightweight structures

18.06.2024

structure

simulation
process

simulation

Integrative 

Simulation
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Computer Aided 

Engineering

(CAE)

Injection moulding

simulation and 

calculation
Process design 

and optimization

Machine selection 

and configuration

Part development

tool design

ü functional reliability

ü process reliability

üReduction of test effort

üShorter development 

times

Cost reduction

Why simulation of the injection moulding process?

Motivation for injection moulding simulation

18.06.2024 8
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Shrinkage of Plastic Components

üThe cause of shrinkage is the change in volume resulting from primarily: Influence of 

temperature and crystallisation; secondarily: influence of media, UV-radiation, etc. 

üShrinkage is strongly dependent on the type of plastic and the processing conditions. 

üShrinkage results in the change of the component shape and has to be taken into 

account during dimensioning.

üShrinkage is the cause of warpage

üReinforcement fibers generally reduce shrinkage but cause higher differences in 

shrinkage du to shrinkage dependency of fiber orientation 

Basics for the design with plastics and fiber reinforced plastics

18.06.2024 9
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Shrinkage of fiber reinforced plastics

Material ThermalExpansionCoefficientin 10-6K-1

PP ~150

PPwith20weight-%shortglassfiber ~85

PPwith40weight-%longglassfiber ~24

PA6 ~85

PA6with50weight-%shortglassfiber ~34

Glassfiber ~5

Carbonfiber ~0

18.06.2024 10
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Frozen skin Molten polymer core 

Textile reinforcements Direction of shrinkage and 

induced tensile stress

Shrinkage of fiber reinforced plastics

18.06.2024 11




