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Prototyping & Industrie 4.0 

Von der Idee zur erfolgreichen Marktumsetzung  
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Overview  

Å Introduction   

ÅSystem-Analysis AM Ą What  is essential?  

ÅProject Background for  this work  

ÅAdditive Manufacturing with  Coated  Materials  

ÅOverview  

ÅTriz 

ÅPi-Theorem  

ÅExperiments  

ÅResults 

ÅOutlook  
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Asymmetry  AM vs. SM  

AM:   - Everything  that  can  be  digitalised  can  be      

        produced  

  - Everything  that  as material can  be  
Å ăextruded  & be  molten ò 

Å ăpulverised  & be  molten ò 

Å ămade  single & is to  be  glued ò is suitable  for  an AM method  

SM:    - Only  a small part  of  model  materials , that  can  be   

       digitalised , is producible  with  a SM Maschine  

 - The limitation  of  the  machine  lies in the  outer     

  room  from  the  perspective  of  the  production    

  process  (outer  surface  of  the  workpiece , outer  room  

  of  the  production  machine ) 

  - Everything  that  can  be  free  cutted , can  be  manu - 

    factured  

 

 

SM = Subtractive Manufacturing AM = Additive Manufacturing 
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Asymmetry  AM vs. SM (I)  

Conclusion : 

AM:    Ą controllable  standardized  phase  transformation  

   (phase  change  of  starting  material)  

  Ą controlled  standardized  binding             

   (phase  change  of  locking  agent ) 

  Ą approximation  to  the  form coming  from  inside  (as  

      a production  process ) 

   

SM:   Ą controlled  unstandardized  cutting  process     

   (partitioning ) with  constant  phase   

  Ą approximation  to  the  workpiece  form from  the   

       outer  side 

SM = Subtractive Manufacturing 
AM = Additive Manufacturing 
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Asymmetry  AM vs. SM ( II) 

Conclusion : 

AM:    Ą Phase change  & inside  Ą outside  

SM:   Ą Phase constant  & outer  Ą inner  side 

  

SM = Subtractive Manufacturing 
AM = Additive Manufacturing 

 manufacturing 
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Project Background for this work  

Project MMO3D  

Project Partner:  

ÅCarinthia  University of  Science - Studiengänge Mechanical  

Engineering, Systems Engineering and  Industrial Engineering 

and  Management (Austria)  

ÅOprema  Ravne  (Slowenja , Leadpartner ) 

ÅHolzkompetenzzentrum W3C, (Austria)  

ÅUniversity Ljubljana ( Slowenja , Institut of  Robotiks ) 

ÅRoboteh  (Slowenja ) 

Goal of  Innovation:  

Å adaptation of a 6 -axis robot with a molding technology and a 

faser  manipulator.  

Å production of geometrically complex products with high 

strength lightweight materials  
Ą applications in E-mobility and medical technology.  

Schematic fig. of the faser 
manipulation process*  

* http://www.fh -kaernten.at/unser-studienangebot/engineering-it/aktuelles/news-archiv/news-archiv-list/news-archiv-details/entwicklung-von-roboterzellen-fuer-den-3d-druck/   30.11.2016   
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Phasenänderung und AM ð Chemie -Physik 

*  

Zwei-
Phasen 
gebiet 

*[WiG15]  
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EVOLUTIVE STEPS (Bifurkations ) 

      AM:     

* Phasenänderung  

* innen Ą außen  

* außen control  CNC  

 

i3.0                                                     i4.0                                             i5.0 

  SM:  

*Phasenkonstanz  

*außen Ą innen  

*außen control  CNC  

 

    AMSO(1):     

* Phasenänderung  

* innen Ą außen  

* innen control  SOC 

    AMSO(2):     

* Phasenkonstanz   

* innen Ą außen  

* innen control  SOC 

    AMSO(3):     

* Phasenänderung  

* außen Ą innen  

* innen control  SOC 

*  

SOC= Self Organized Control 
CNC = Computer Numerical Control 

SM = Subtractive Manufacturing 
AM = Additive Manufacturing 
AMSO  = Additive Manufacturing Self Organized 

Legende: 
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Additive Manufacturing with  Coated  

Materials  

ð  

First experimental Investigations  and  

Design Considerations  
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Digitalisation  of a line   

 

[LeU16]  

*  
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Overview  of the  proposed  coating  process  

 

[LeU16]  
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Design and  experimental method  

[LeU16]  
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Coating  process  ð first idea  (I)  

 

[LeU16]  


