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„The potential advantages and impacts for the industry 

and end-users are metaphorically 

comparable to an iceberg – we do not exactly know most 

of its potential yet.“ 
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What is the future going to look like? 
New Kinds of Value Chains 

 

Protection against 

Product Piracy 

Resource Scarcity 

Quality Assurance 

Individuality 

Standardization 
 Aerospace Industry 

 Automotive Industry 

 Electronics Industry 

 Global 

Environment 

Neue Schule der Konstruktion 

What do we expect products to look 

like? 
Key capabilities from future applications 

Lean Maintenance 

Gradient Structures 
Smart Joining 

Functional Integration 
Product ideas pose requirements on 

the technologies.  
Tailored Structures 

Bionic Structures 

Energy-Saving Structures 

Light-Weight Structures 

Micro Structures 

 Individual Design  

Self-Healing Structures 

Ergonomic Structures 

Potentials of Structure and Design 

Complex Geometries Functional Driven Design 
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Light-Weight Structures 



Micro Structures 

[ILT-14] 
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Complex Geometries 
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Complex Geometries 
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Bionic Structures 
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Fraunhofer ILT 

 Individual Design  
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How does it work? 



Additive Manufacturing Technologies 

 Electro Beam Melting (EBM) 

 Fused Deposition Modeling (FDM) 

 Laminated Object Modelling (LOM)  

 Multi Jet Modeling (MJM) 

 Laser Metal Deposition (LMD) 

 Laser Additive Manufacturing (LAM) 

 u.v.a. 
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Stereolithografie (STL/SLA) Digital Light Processing (DLP) Poly-Jet Modeling (PJM) 

3D Printing (3DP) Selective Laser Sintering (SLS) 



Electron Beam Melting by ARCAM 
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Advantages 



Applications faster and cheaper 
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Source: [DMRC-13] 



Individual Applications 
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Source: [DMRC-13] 



Complex Applications 
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Source: [DMRC-13] 
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Industrial Applications 
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Source: [DMRC-14] 



Automotive Industry – Laser Additive Manufacturing (LAM) 
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Source: [Skr-10] 



Aerospace Industry 
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Source: Airbus 



Inner Tailored Structures 
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Source: [DMRC-13], Fraunhofer ILT 



Airbus A380 
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Quelle: [AEDS-13] 

 1kg weight reduction of an airplane  

 Fuel savings of $ 3.000 per year  

 

 Reduction potential of CO2 emissions by 40 percent 



Worldwide first industrial application was made by Fraunhofer ILT 
 

• Reconstruction of single teeth 

 

• Process steps: 

• Preparation 

• Model 

• Digitalization 

• Design (CAD) 

• Manufacturing 

• Control of model 

• Ceramic cover 

 

• Production start 

• Nov. 2002 

 

SLM-Dental Reconstruction  
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[ILT-14] 
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Additive Manufacturing 
…a short list. 



List of available Printers 
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List of available Printers 
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List of available Printers 
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List of available Printers 

Page 29 



List of available Printers 
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List of available Printers 
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List of available Printers 
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List of available Printers 
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Low price 3D printer 
…the Fused Deposition Modeling (FDM) 



Fused Deposition Modeling (FDM) 
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Print Head Extruder (FDM) 
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Fan 

Nozzle 

Material  Supply 

Thermo resistor 
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How do I get the model into the printer?  
…Slicing with Cura. 



Cura – Slicing Software 
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 To prepare a 3D file for printing 

 

 Generates a gcode 

 

 Free & open source on GitHub 

 

 Easy to use user interface 

 

 Prepares printing files up to 20 micron 

 

 Creates support structures  

 

 Multiple industry-standard files STL / OBJ / 

DAE / AMF 

 

 

 

 



Slicing 
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Fused Deposition Modeling (FDM) 
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 Layer resolution: up to 10 micron 

 Build volume: 23 x 22.5 x 20.5 cm 

 Print speed: 30 mm/s - 300 mm/s 

 Travel speed: 30 mm/s - 350 mm/s 

 Nozzle diameter: 0.4 mm 

 Operation heated bed temperature: 50° - 100° C  

 AC input: 100 - 240 V / ~4 AMPS / 50 - 60 HZ / 

221 watt max. Power requirements: 24 V DC @ 

9.2 AMPS  

 Usage cost: ~ €0.05 / cm3 (material and power) 

 Stand-alone SD-card printing 

 WiFi printing ready (future upgradeable) 

 Software: Cura Slice Software 

 

 Price:  €     1895 

  $     2600 

  NIS 9100 

 

 

 

 

Ultimaker FDM-Printer 
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Ultimaker FDM-Printer 
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 Layer resolution: up to 20 micron 

 Build volume: 23 x 22.5 x 20.5 cm 

 Position precision X Y Z: 12.5 / 12.5 / 5 

micron 

 Print speed: 30 mm/s - 300 mm/s 

 Travel speed: 30 mm/s - 350 mm/s 

 Recommended filament diameter: 2.85 mm 

 Nozzle diameter: 0.4 mm 

 Stand-alone SD-card printing 

 WiFi printing ready (future upgradeable) 

 Software: Cura Slice Software 

 

 Price:  €     1895 

  $     2600 

  NIS 9100 

 

 

 

 



Ultimaker Material 

Page 43 

PLA: 

 Poly-Lactic-Acid, a biodegradable 

polymer that has a low melting point 

 

 produced from lactic acid, which can 

be fermented from crops such as 

maize 

 

 harder then PTFE and melts at a 

lower temperature (around 180°C to 

220°C) 

 

 0.75kg with 2.85mm diameter and 

approximately 90m long 

 

 Cost: € 31,50 / $ 43,50 

 

 



ABS: 

 Acrylonitrile Butadiene Styrene 

(ABS) 

 

 better mechanical properties than 

HDPE  

 

 less brittle than PLA 

 

 handles higher temperatures 

 

 One of the most common plastics 

 

 230°C is the standard for printing 

 

 Cost: € 31,50 / $ 43,50 

 

 

Ultimaker Material 
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Where can I get the models from? 
… Thingiverse 



Thingiverse 
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 Design community for 

discovering, making, and 

sharing 3D printable things 

 

 world's largest 3D printing 

community 

 

 open platform: 

>> make share discover << 

 

 100,000 free 3D models 

 

 www.thingiverse.com 

 

 



Thingiverse 
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There will be products that are only possible to produce 

by generative to manufacturing. 
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Thank you for your attention. 
… Questions?  
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