
Industrial Engineering Education  

to support  

manufacturing competitiveness 

 Prof. Dr.-Ing. P. Plapper 

 
Manufacturing Engineering 



Structural Changes of the economy of Luxemburg 

Migration from base material production 

P. Plapper 

Picture: internet 

via financial services to knowledge 



Structural Changes of the economy of Luxemburg 

Migration from base material production via financial services to knowledge 

P. Plapper 

Picture: internet 

http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=40lzRaMAdxBFHM&tbnid=EhdvieRvgX8ZjM:&ved=0CAgQjRwwAA&url=http://www.guvenal.net/sayfalar.asp?KatID%3D1%26ID%3D41&ei=Vb13UsPPNeXJ0AXUooC4BA&psig=AFQjCNHEY7NP6d8lcCa7NXm8nFd4Wt0jEw&ust=1383665365994387


Challenges 

Diversity 

Company 
#2 

Company 
#3  

Company 
#4 

Company 
# 5 

… 

Company 
# 1 

Identification of common manufacturing technologies needed 
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Support industry  

to increase manufacturing competitiveness  
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Cross sectorial knowledge   
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 in assembly technologies 
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1. Laser Technology Competence Center 

 Automotive 

 Plastics welding 

 Define process 

parameters 

 Electro-mobility 

 Cu & Al 

 brittle,  

 high resistance, 

corrosion 

 Joining of PA 6 and 

Aluminum  

 Lightweight design 

 Automotive, railway, 

airplanes, .. 

Laserwelding of plastics 

(e.g. POM) 

Laserjoining of                 

NF metals 

   Laserjoining  of     

polymers and metals 

Pictures: auto-motor-sport; Universite du Luxembourg 
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 Scientific profound  

understanding of 

process  

 High speed 

monitoring of melt 

 Process              

Monitoring   



Force-controlled assembly of automobile modules 

Objectives:  

Robot and human operator work together 

Perform complicated assembly operation 

Force-controlled joining process 

Safe joining algorithm 

 

Expected results: 

Versatile assembly e.g. of new products 

Knowledge about dynamic environment 

Automation of difficult assembly 

Migration from manual to robotic assembly 
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2. Robotic Assembly 

Industrial robot  

with force sensors 

3 D camera 



3. Leitz supports Lean Engineering Education in Luxembourg 



3. Lean Manufacturing Laboratory 
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b) Build assembly line 

a) Analyse product 

c) Launch assembly line 



3. Lean Manufacturing Laboratory 

Standardisierung 

JIT 

Just 

in 

Time  

Inte-

grier-

te 

Quali-

tät 

Mitar

beiter 

 Ein-

bin-

dung  

Ständige Verbesserung 

Vermeiden von Verschwendung 

Bedarfsglättung 

Pull System /Kanban-Bestellung 

One Piece flow 

Kurze Werkzeugwechselzeiten 

Andon 

Poka Joke 

FMEA 

Zielvorgaben / Policy deployment 

Gruppenarbeit 

Mitarbeiterentwicklung 

Visuelles Management 

Kaizen / KVP 

Vorschlagswesen 

PDCA 

Standardisierung 

5S (Ordnung) 

Abläufe optimieren 

7 Arten der Verschwendung 

Key Elements of Lean Production systems 
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3. Lean Manufacturing: Value Stream Mapping 

Example of combination of Research and Education 
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1. Project: Value Stream Mapping of complete 

manufacturing flow of special die assembly 

2. Publication of results 

3. Exercise for next generation of students       - > 

picture: www.fotokonzepte.com 
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3. Value Stream Mapping of the complete Supply Chain  

Cross-company value creation process has potential for optimization 

supplier OEM 

Eliminate waste along the complete supply chain 

Reduce the use of energy and resources along the supply chain 

Focus complete supply chain on customer´s needs 
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3. Value Stream Mapping – areas of action 

Integrated information and material flow eliminates waste 
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Mission statement 

“Support industry to improve manufacturing competitiveness” 
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  scientific research  

                               Thesis 
                         cooperation w/ industry                  cooperation w/ industry cooperation w/ industry 

All research / PhD projects with industrial partners 

 



The team 

“Support industry to improve manufacturing competitiveness” 
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Economy of Luxembourg 

 

Need for Mfg. Education and Research  

 

Assembly technologies development 

Laser welding of dissimilar materials  

Robot-Human Interaction for assembly automation 

Multi company Value Steam Optimization 

 

Mission of the Engineering Education in Luxembourg:      

 “Support industry to improve manufacturing competitiveness” 

 

Summary 
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