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GE- website 

http://www.ge.com/stories/advanced-manufacturing 



Barbara Previtali 3 

Metal Additive Manufacturing: a young 
market 

Source: Forbes 

“Metals are the fastest-growing segment of 3D printing, with printer sales growing at 48% and material sales 
growing at 32%”.    
 

Source: idtechex.com 

Source: Roland Berger 
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Fuel nozzle for Leap jet Engine (GE) 
 
•  Certified by FAA 
•  from 20 components to 1 (20 injectors per engine). 
•  25% lighter (new engine with expected 15% fuel 

savings) 
•  5X more durable than current design;  

 
•  Exp. Prod. volume ~10’s of thousands per year  
•  May eventually need more metal AM machines (SLM) than 

current annual worldwide demand.  
•  $50million 3DP investment in Auburn, Alabama plant 

(7/16/14) 
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Aerospace 

Airbus A380 bracket - Airbus Group Innovations 
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Health care 

 

•  Medical implants 
•  Customized  
•  better osteointegration (trabecular) 

 

•  Dental implant 
Lost wax: 60-65% accuracy – lot of rework 
AM 90-95%success rate in much less time 

Source: Renishaw 

Source: Arcam 

Courtesy: EOS 
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Machinery 

Source: Renishaw. 

Source: EOS 

•  Molds and inserts fabrication: 20% cycle 
time reduction  

•  Cooling of tool core allows 50% increase 
in the quality of produced tools 

Source: EOS 
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Worldwide challenge 
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Open challenges 

•  Despite its strong 
growth, the AM market 
remains small compared 
to the machine tool 
industry – Metal AM 
share approximately 
10% 

•  AM market will see 
double-digit growth in 
the next few years and 
volume will double by 
2015  

•  Metal AM has higher 
growth rates than 
plastic AM  

 •  Main actual drawbacks of Metal AM 
•  Expensive 
•  Low build rate 
•  Small dimensions 
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Advantages 

•  Customization 

•  Produce when and where needed 

•  Quick turnaround from design to part 
•  Limited need for tooling 
•  Design complexity has little impact on costs 

•  Design flexibility 
•  Complex structure optimized for functionality, 

not producibility  
•  Lightweight 
•  Improved heat transfer 
•  Reverse engineering 
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Drivers 

“SHAPING OUR NATIONAL COMPETENCY IN ADDITIVE 
MANUFACTURING” (UK industry interest group)”  
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Barriers 

“SHAPING OUR NATIONAL COMPETENCY IN ADDITIVE 
MANUFACTURING” (UK industry interest group)”  
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A multidisciplinary challenge 
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AddMe.Lab – Mechanical Engineering Department 
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AddMe.Lab – Dipartimento di Meccanica 

DIRECT LASER METAL DEPOSITION 
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Direct Laser Metal Deposition – Productivity 

PRODUCTIVITY 

•  Barriers  

•  Spot dimensions 

•  Powder delivery 

•  Working area  

•  Solutions 

•  Increase in power and laser 
sources  

•  Beam shaping 

•  Hybrid architectures 
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Direct Laser Metal Deposition – Process control 
(temperature) 
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1.  Industrial high power fiber laser system with optical monitoring assembly - G. Moroni, 
D. Colombo, B. Previtali, S. Cattaneo, L. Rossotti - WO/2012/036664 – IPG Photonics 

2.  Method for controlling a laser cutting process and laser cutting system implementing 
the same - M. Sbetti, S. Bertoldi, D. Colombo, B. Previtali, G. Riva, M. Danesi, L. 
Molinari Tosatti, D. Parazzoli – BLM group 

Direct Laser Metal Deposition – Process control 
(temperature) 
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Direct Laser Metal Deposition – Process control 
(temperature) 
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Direct Laser Metal Deposition – Process control 
(temperature) 
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SELECTIVE LASER MELTING 

Direct Laser Metal Deposition – Process control 
(temperature) 
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SLM of new bio-degradable alloys (Fe, Mg, Zn) for biomedical applications 

AISI 316L 

Fe 

Zn 

3D X-Ray CT-
Scan 

microtomograph
y ( NSI 160 kV) 

Selective Laser Melting : new biodegradable metals 
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AddMe.Lab Prospettive 

AddMe.La
b 

DML 
deposition 

Bed powder 
SLM 

iFlams – 
Intelligent 

UltraFlexible 
Additive 

Manufacturing 
Systems  

Hephaestus 

SLM  Electron 
beam 

•  Fully equipped laboratory 
for Additive Processes for 
metals 

•  New materials and 
powder 

•  Process monitoring and 
controlling 

•  Quality and performance 
evaluations 
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Grazie per l’attenzione! 

Barbara Previtali 

barbara.previtali@polimi.it 

Dipartimento di Meccanica 
Politecnico di Milano 


