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Laser Beam Melting 
 Additive Manufacturing 

Training Programme 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi5k76FwdXaAhWJUhQKHTLdB1cQjRx6BAgAEAU&url=http://namic.sg/events/emerging-application-summit&psig=AOvVaw3ExmZPNLi49u4hijLTAyD7&ust=1524748528067654
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Introduction 

NAMIC intends to support Singaporean companies in Additive Manufacturing (industrialization 
phase). The application for all companies is spare part manufacturing for the aeronautic sector. 
The training programme should focus on the Laser Beam Melting technology (LBM, also known as 
SLM) and on aluminium material. 
 
CETIM has worked on metal additive manufacturing for the past 12 years. We have contributed to 
the development of more than 100 industrial applications, especially on LBM technology for the 
defence, medical and aeronautic sectors. For this training, we propose to work together with our 
industrial partner WE ARE ACADEMY who has developed a huge experience in aeronautic 
applications  including MRO and industrial AM production for more than 5 years now. 
 
 
This training programme is based on our standard training modules and is adapted to the 
aeronautic sector and trainee applications. 
 
Each module is integrating real examples to illustrate the theoretical courses. 
 
After each module package (1,2,3), (4),  (5,6,7), the trainees will work on their specific applications 
as defined together during the audit (0). 
 
At the end of the training programme, each trainee will get an official training certificate. 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiGsZaWydraAhWMK1AKHSYbAYMQjRx6BAgAEAU&url=https://job.weare-aerospace.com/weare-academy/&psig=AOvVaw3zb3f-Doe5eaYRX5rSfHIH&ust=1524922506247132
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Prerequisites 

Advantages of combined offer 

Training environment definition : 
- Software set available (see training module details for our preferred solutions) 

- If no software is available, trial versions or « on cloud » solutions can be selected 
from partners. 

- Printer choice (see training module details for our  preferred solutions) 

- Training can be adapted to a specific machine or cover a range of models.  
- Depending on the selected printer, « on hand » training can be performed. 

Benefits from the combination of two specialists, integrated in the AM Value Chain 
Know-how of : 

- Powder 
- Engineering 
- Printing in industrial environment 
- Control and test 
- Post processing 
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5- Post processing     3 days 

0- Industrial audit    3 days 

Training 

program 

Training programme 

1- Additive Manufacturing introduction 2 days 

2- Design for additive manufacturing  5 days 

3- Numerical manufacturing preparation 5 days 

Design & Production support  20 to 60 days 

EASA Qualification support   20 to 60 days 
Nota: On all training modules : 10 trainees maximum per session 
On modules 3 and 4 : 5 trainees maximum per session, due to practical exercises 
Application modules : At least one customer application per company 

4- Manufacturing process LBM   5 days 

6- Control      3 days 

7- Qualification approach   2 days 

Application (on customer part)  5 days 

Application (on customer parts)  5 days 
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Training planning (example on 12 months period) 
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Audit time :  3 days (defined for 3 companies : it must be increased if more than 3 companies trained) 

0- Industrial audit 

 
Audit content :  
 - One Cetim Additive Manufacturing expert will visit all the companies that should be trained 

and meet the trainees 
 
 He will then identify the: 
 - ¢ǊŀƛƴŜŜǎ ƭŜǾŜƭΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ŀƭƭ ǘǊŀƛƴƛƴƎ ƳƻŘǳƭŜǎ όŜȄǇŜǊƛŜƴŎŜΣ ǇǊŀŎǘƛŎŜ ƻŦ !aΧύ 
 - 9ǉǳƛǇƳŜƴǘ ŀǾŀƛƭŀōƭŜ όǎƻŦǘǿŀǊŜΣ ƳŀƴǳŦŀŎǘǳǊƛƴƎΣ ƘŜŀǘ ǘǊŜŀǘƳŜƴǘΧύ 
 - Maturity level of the internal procedures 
 - Application definition for each company (to be treated during the training practical exercices) 
 - Powder availability 
 
 - Answer to specific questions and needs on the training content 
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Required for training : 
 - Internet connection 
 - Training room 

 

Trainee level required : 
 - None 

Training time :  2 days 

1- Additive technology introduction (AM) 

 
Training content :  
 - Metal AM Technologies 

 - AM advantages and limits 
 - AM main actual applications 
 - Economical considerations  
 - AM tendencies 
 - Technology choice for specific application 
 - LBM machines suppliers 
 - Software overview 
 - Actual standards 
 
At the end of this module, the trainees are able to 
define the global ability of parts for AM 

SLM DMLS 

LBM WAAM 

CLAD 

Laser 
Cusing EBM 

DMD 

LENS 
3D 

Printing 
EBAM 

SLS 
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Required for training : 
 - 1 computer per trainee  
 - Preferred Softwares (Magics, Inspire, 3DXperience) 

Trainee level required : 
 - Mechanical design basics 

 - Mechanics basics 

Training time :  5 days (5 trainees maximum per session) 

   including practical exercises 

2- Design for additive manufacturing 

 
Training content :  
 - Functional analysis method 

 - Data sheet analysis method  
 - AM process choice 
 - Full manufacturing process definition 
 - Design rules for LBM 
 - Design customization for LBM manufacturing 
 - Topologic optimization 
 
At the end of this module, the trainee is able to create 
or adapt the design of a part to be made by LBM 

Topologic optimisation 

Functional analysis 

Manufacturing process choice 

https://www.cetim-certec.com/expertise/innovation-et-conception-mecanique/cotation-fonctionnelle-isogps/
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjFi5-D38baAhUIPhQKHQAyDA4QjRx6BAgAEAU&url=https://fr.slideshare.net/polenumerique33/cetim-fabrication-additive-dcryptage-dune-technologie-de-fabrication-fort-potentiel-2017&psig=AOvVaw3PIuNcI8nKzRd1mu3rPrZ3&ust=1524240996574970
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Customer application 

Material structural analysis 

Required for training : 
 - Training room 
 - Internet connection 
 

Trainee level required : 
 - Depending on resource sharing 

Supporting Time : 5 days (5 trainees max per session)  

Content :  
 - Work on customer application defined during 
the audit (0), together with the trainees 
 - Realize a first concrete re-design project 
 - Shared Resources project to reach your 
objectives 
 - Use of engineering worldwide team synergies, if 
necessary 
 
¢Ƙƛǎ ƳƻŘǳƭŜ ŀƭƭƻǿǎ ǘƘŜ ǘǊŀƛƴŜŜΩǎ Ŝƴǘƛǘȅ ǘƻ ōŜƴŜŦƛǘ  ƻŦ ŀ 
dedicated service to accomplish a real project 
supported by experts, in order to grow skills. 

Dispatch 

4 

3 
Hybride 

Internal 

1 

2 
Outsource 
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Required for training : 
 - 1 computer per trainee 

 - Magics software is preferred 

Trainee level required : 
 - Mechanical design basics 
 - Mechanics basics 
 

3- Numerical manufacturing prepare 

Support design 

Manufacturing strategy 

Training time :  5 days (5 trainees max per session)  

  including practical exercises 

Training content :  
 - LBM machines operating principle 

 - Part orientation strategy 
 - Manufacturing stress considerations 
 - Support geometry / definition 
 - Manufacturing parameters choice 
 - Manufacturing parameters influence on part 
ǉǳŀƭƛǘȅ όƎŜƻƳŜǘǊȅΣ ǊƻǳƎƘƴŜǎǎΧύ 
 
At the end of this module, the trainee is able to 
prepare LBM manufacturing of a part 
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Required for training : 
 - Powder and manufacturing accessories 

 - 1 SLM280 or 1 EOS M290 preferred machines 
(others on request)  

Trainee level required : 
 - LBM technology basics 

4- Manufacturing process : LBM 

Training time :  5 days    (5 trainees max per session) 

Training content :  
 - File management 

 - Health and safety rules 
 - Machine parameters and use 
 - Manufacturing parameters choice for LBM 
 - Powder management including :  
  * powder preparation 
  * powder removal 
  * powder recycling 
 - Manufacturing survey  
 
   At the end of this module, the trainee is able to    
   prepare the manufacturing of a part to be made by LBM 

SLM SOLUTION : 
SLM280HL 

EOS : M290 
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Customer Application 

Required for training : 
 - Training room 
 - Internet connection 
 

Trainee level required : 
 - Depending on resource sharing 

Supporting Time : 5 Days 

Content :  
 - Assisting your production team in your workshop 
 - Assessing performances and results of machines 
 - Conducting trials, prototypes and small series 
 - Advising the team for quality improvement 
 
 
¢Ƙƛǎ ƳƻŘǳƭŜ ŀƭƭƻǿǎ ǘƘŜ ǘǊŀƛƴŜŜΩǎ Ŝƴǘƛǘȅ ǘƻ ōŜƴŜŦƛǘ  ƻŦ ŀ 
production experience, especially on LBM technology in 
your workshop to support your first prints.   
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5- Post processing 

 

Required for training : 
 - 1 computer per trainee 

 - Magics software prefered 

Trainee level required : 
 - Mechanical design bases 
 - Mechanics bases 
 

Training time :  5 days (5 trainees max per session)  

  including practical exercises 

Training content :  
 - Post processing steps definition 

 - LBM metallurgy 
 - Heat treatment according to mechanical 
characteristics  (focus on aluminium materials) 
 - Supports removing 
 - Powder removing 
 - Part finishing 
 - Part cleaning 
 
At the end of this module trainee is able to define the 
full manufacturing cycle of LBM parts including 
finishing operations 

Heat treatment Machining 

Metallurgy 

Super finishing 
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6- Control 

Material structural analysis 

Internal failure 

Required for training : 
 - Internet connection 
 - Beamer 
 - Paper board 

Trainee level required : 
 - LBM technology basics 

Training time :  3 days 

Training content :  
 - Control requirement definition according to part 

data sheet 
 - Powder characterisation 
 - Metallurgical characterisation 
 - Mechanical characterisation (Static, dynamic, 
ŦŀǘƛƎǳŜΣ ŎǊŀŎƪƛƴƎΣ ǊŜǎƛƭƛŜƴŎŜ Χ ύ 
 - Geometrical control methods (metrology, 
ǘƻƳƻƎǊŀǇƘȅΧύ 
 - Roughness checking methods 
 - LƴŦƭǳŜƴŎŜ ŦŀŎǘƻǊǎ όǊƻǳƎƘƴŜǎǎΣ ǇƻǊƻǎƛǘȅΧύ 
 - Cleanliness control 
At the end of this module, the trainee is able to define 
the tests procedure to control LBM part quality  

Roughness 

Powder definition 

Default analysis 

Tomography 
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7 - Qualification approach 

Material structural analysis 

Required for training : 
 - Training room 
 - Internet connection 
 - Beamer 
 - Paper board 
 

Trainee level required : 
 -Manufacturing cycle 

Training time :  2 days 

Training content :  
 - Types of Qualifications (machine, powder, parts) 

 - Analyse of previous steps specification 
 - Impact on lead time and final price 
 - Risk analysis & feedback 
 
 
At the end of this module, the trainee is able to 
understand how to build and follow a set of 
specifications leading to EASA qualification 
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Design & Production support  

Required for training : 
 - Production center 
 
 

Trainee level required : 
 - ALM Production and quality 

Training time :  20 days (included in this quotation) 

Content :  
 - Accompanying in the Industrialization process 

 - Accessing to production means 
 - Assisting to the completion of necessary steps 
 
 
This module is to create a common taskforce for 
running industrialization for production of a part, in 
prototype or series 

Default  ->  Scan  ->  Change  ->  Printing 
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EASA Qualification support 

Required for training : 
 - Production center 
 
 

Trainee level required : 
 - ALM Production and quality 

Training time :  20 days (included in this quotation) 

  

Content : 
EASA qualification, especially in class 3, is specific to 
each application. It requires deep experience in various 
technical fields. We offer to : 

 - Accompanying in the Qualification process 

 - Support resource shared team  
 - Assisting to the completion of necessary steps 
 
 
This module is to create a common taskforce for 
running qualification, based on customers requirement 


