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RUAG Space 

Altair ProductDesign helps RUAG Space to design and optimize one of the longest components ever 
manufactured by industrial 3D printing for use in space – 50% weight reduction 
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Design	
  Challenges	
  

Major Challanges in the design process: 
How to get the Digital File? 

 Reverse Engineering Geometry Capture – CT, Laser, CMM 
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Reverse	
  Engineering	
  

•  Laser Scanning 

•  White Light Stereo Scanning 

•  CT 

•  Coordinate Measuring Machines 

Point Cloud STL File 

Surfaces CAD 
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Design	
  Challenges	
  

Major Challanges in the design process: 
How to get the CAD? 

 Reverse Engineering Geometry Capture – CT, Laser, CMM 
How to come up with the best shape possible? 

 Topology Optimization 
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Solution: 
 

Biomimicry Software  

The	
  Addi3ve	
  Manufacturing	
  Design	
  Challenge	
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Underlying Technology:  
“Topology Optimization” 

The	
  Addi3ve	
  Manufacturing	
  Design	
  Challenge	
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“Industrialization” of Topology Optimization 
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Engineering ability – Topology Optimization 
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Design	
  Challenges	
  

Major Challanges in the design process: 
How to get the CAD? 

 Reverse Engineering Geometry Capture – CT, Laser, CMM 
How to come up with the best shape possible? 

 Topology Optimization 
How the generate a geometry from the organic like structural concept? 

 Direct Modelling Tools instead of conventional CAD 
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How can the engineer draw it in a CAD system? 

The	
  Addi3ve	
  Manufacturing	
  Design	
  Challenge	
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Problem: 
Conventional CAD systems rely on boolean 

operations of simple geometric entities 

The	
  Addi3ve	
  Manufacturing	
  Design	
  Challenge	
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So “drafting” something like this  
can take weeks with a conventional system: 

pictures by courtesy of Laser Zentrum Nord 

The	
  Addi3ve	
  Manufacturing	
  Design	
  Challenge	
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Solution: 
 

Direct Modelling  
 

New  
Polymesh Design Technology 

The	
  Addi3ve	
  Manufacturing	
  Design	
  Challenge	
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Performance Comparison 

Direct Modeling Traditional CAD 
363 Hz 1st Frequency 313 Hz 

539 psi (3.72 MPa) Max Stress 534 psi (3.68 MPa) 
8.62e-5 in (2.19e-6 m) Max Displacement 9.62e-5 in (2.44e-6 m) 

.100 lb (.045 kg) Weight .108 lb (.049 kg) 
8 hours Design Time 24 hours 
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Design	
  Challenges	
  

Major Challanges in the design process: 
How to get the CAD? 

 Reverse Engineering Geometry Capture – CT, Laser, CMM 
How to come up with the best shape possible? 

 Topology Optimization 
How the generate a geometry from the  

 organic like structural concept? 
 Direct Modelling Tools instead 
 of conventional CAD 

How to deal with the new manufacturing constraints? 
 Design rule catalouges 
 Manufacturing constraint implementation in Design 
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How to consider the NEW  

Manufacturing Constraints? 

http://www.manufacturingthefuture.co.uk/design-guidelines/ 

Types of support 

Downward facing surfaces 

Angled surfaces and holes 

The	
  Addi3ve	
  Manufacturing	
  Design	
  Challenge	
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Design	
  Rules	
  Catalog	
  for	
  Laser	
  Addi3ve	
  Manufacturing	
  

"Design guidelines for laser additive manufacturing  
of lightweight structures in TiAl6V4” 
J. Kranz, D. Herzog, and C. Emmelmann 
 

http://scitation.aip.org/content/lia/journal/jla/27/S1 

 
•  Heat induced Stresses 
•  Support Structures 
•  Holes  
•  Overhangs 
•  Building Sizes 
•  Surface quality 
•  Building cost 
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AM	
  Overhang	
  Angle	
  –	
  Fused	
  Deposi3on	
  Modelling	
  (FDM)	
  

Martin Leary, Luigi Merli, Federico Torti, Maciej Mazur, Milan Brandt – “Optimal 
topology for additive manufacture: A method for enabling additive manufacture of 
support-free optimal structures”, 2014  

Modification of topology design to  
enable support free AM structures 
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AM	
  Overhang	
  Angle	
  

Andrew T. Gaynor and James K. Guest – “Topology Optimization for Additive Manufacturing: Considering Maximum Overhang Constraint”, 2014 

Constraining topology design to allow optimal support free layout   
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What’s Next? 
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Topology optimized structures  
are pretty good,  

but lattice structures could be even better: 

pictures by courtesy of Laser Zentrum Nord 
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So what if the design software could create 
lattice structures if needed? 
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Feasibility	
  Study	
  -­‐	
  Architectural	
  Spider	
  Bracket	
  

4 glass panels 
connectors 

Steel beam 
connector 
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Optimized 
design with some 

zones of solid 
using OptiStruct 

Optimized design 
with some zones of 
solid and some of 
structures using 

OptiStruct 

Seamless export of 
structures from 
OptiStruct to  

3-maticSTL  

Feasibility	
  Study	
  -­‐	
  Architectural	
  Spider	
  Bracket	
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Major Challanges in the design process: 
How to get the CAD? 

 Reverse Engineering Geometry Capture – CT, Laser, CMM 
How to come up with the best shape possible? 

 Topology Optimization 
How the generate a geometry from the  
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