
Production & LFAM

Insights

Unlocking the potential of large volume and large scale

May 2022



About

3dpbm is a leading media company providing insights, market analysis 

and B2B marketing services to the AM industry. 3dpbm publishes 3D 

Printing Media Network, a global editorial website that is a trusted and 

�ˆ�˜�y�Õ�i�˜�Ì�ˆ�>�•���À�i�Ã�œ�Õ�À�V�i���v�œ�À���«�À�œ�v�i�Ã�Ã�ˆ�œ�˜�>�•���>�`�`�ˆ�Ì�ˆ�Û�i���“�>�˜�Õ�v�>�V�Ì�Õ�À�ˆ�˜�}�°

Contact

�ˆ�˜�v�œ�J�Î�`�«�L�“�°�V�œ�“

www.3dpbm.com

Cover image: © AM-Flow

Other image credits on Page 58

© 2022 3D Printing Business Media Ltd. All Rights Reserved.



���˜���Ì�…�ˆ�Ã���«�Õ�L�•�ˆ�V�>�Ì�ˆ�œ�˜�]���œ�Õ�À���w�v�Ì�…���‚�������œ�V�Õ�Ã���i�	�œ�œ�Ž���œ�v���Ó�ä�Ó�Ó�]���Ü�i���>�À�i���•�œ�œ�Ž�ˆ�˜�}���>�Ì���Ì�…�i���Ã�Ì�>�Ì�i���œ�v���«�À�œ�`�Õ�V�Ì�ˆ�œ�˜���‚���p�Ì�…�>�Ì���ˆ�Ã���Ì�œ��

�Ã�>�Þ�]���Ã�V�>�•�>�L�•�i�]���…�ˆ�}�…�‡�Û�œ�•�Õ�“�i���«�À�œ�`�Õ�V�Ì�ˆ�œ�˜�p�>�˜�`���•�>�À�}�i�‡�v�œ�À�“�>�Ì���>�`�`�ˆ�Ì�ˆ�Û�i���“�>�˜�Õ�v�>�V�Ì�Õ�À�ˆ�˜�}���­�����‚���®�°���7�…�Þ���Ì�…�i���`�Õ�>�•���v�œ�V�Õ�Ã�¶��

It’s simple. Production and LFAM are both characterized by their large potent ial. Production AM is targeting 

�•�>�À�}�i�‡�Û�œ�•�Õ�“�i���“�>�˜�Õ�v�>�V�Ì�Õ�À�ˆ�˜�}�]���Ü�…�ˆ�•�i�������‚�����ˆ�Ã�]���Ü�i�•�•�]���“�>�Ž�ˆ�˜�}���•�>�À�}�i���«�>�À�Ì�Ã���œ�À���•�>�À�}�i���L�>�Ì�V�…�i�Ã���œ�v smaller parts.

�*�À�œ�`�Õ�V�Ì�ˆ�œ�˜���…�>�Ã���•�œ�˜�}���L�i�i�˜���Ì�…�i���}�œ�>�•���œ�v���>�`�`�ˆ�Ì�ˆ�Û�i���“�>�˜�Õ�v�>�V�Ì�Õ�À�ˆ�˜�}�°���‚�˜�`���Ì�œ�`�>�Þ�]���Ü�i���>�À�i���i�˜�Ì�i�À�ˆ�˜�}���Ì�…�i���i�À�>���œ�v���«�À�œ�`�Õ�V�Ì�ˆ�œ�˜��

�‚���°���
�˜�Ì�…�Õ�Ã�ˆ�>�Ã�“���ˆ�Ã���>�Ì���>�˜���>�•�•���Ì�ˆ�“�i���…�ˆ�}�…���>�˜�`���À�i�>�•���«�À�œ�}�À�i�Ã�Ã���ˆ�Ã���L�i�ˆ�˜�}���“�>�`�i�]���Ü�ˆ�Ì�…���V�œ�“�«�>�˜�ˆ�i�Ã���«�À�œ�`�Õ�V�ˆ�˜�}���“�ˆ�•�•�ˆ�œ�˜�Ã���œ�v���Î����

�«�À�ˆ�˜�Ì�i�`���«�>�À�Ì�Ã���i�Û�i�À�Þ���Þ�i�>�À�°���/�…�i���‚�����ˆ�˜�`�Õ�Ã�Ì�À�Þ���ˆ�Ã���>�•�Ã�œ���>�V�Ì�ˆ�Û�i�•�Þ���Ã�Ì�À�ˆ�Û�ˆ�˜�}���Ì�œ���v�>�V�ˆ�•�ˆ�Ì�>�Ì�i���Ã�V�>�•�>�L�•�i���>�`�`�ˆ�Ì�ˆ�Û�i���“�>�˜�Õ�v�>�V�Ì�Õ�À�ˆ�˜�}���>�˜�`��

�i�Û�i�˜���}�À�i�>�Ì�i�À���“�>�Ã�Ã���«�À�œ�`�Õ�V�Ì�ˆ�œ�˜���>�˜�`���“�>�Ã�Ã���V�Õ�Ã�Ì�œ�“�ˆ�â�>�Ì�ˆ�œ�˜���Ì�…�À�œ�Õ�}�…���ˆ�˜�V�À�i�>�Ã�i�`���>�Õ�Ì�œ�“�>�Ì�ˆ�œ�˜���>�˜�`���Ã�i�>�“�•�i�Ã�Ã���Ü�œ�À�Ž�y�œ�Ü�Ã�°��

�����‚���]���v�œ�À���ˆ�Ì�Ã���«�>�À�Ì�]���ˆ�Ã���Õ�˜�•�œ�V�Ž�ˆ�˜�}���>�˜�œ�Ì�…�i�À���Ã�ˆ�`�i���œ�v���«�À�œ�`�Õ�V�Ì�ˆ�œ�˜���‚�����>�«�«�•�ˆ�V�>�Ì�ˆ�œ�˜�Ã�]���Ã�«�i�V�ˆ�w�V�>�•�•�Þ�]���•�>�À�}�i�‡�Ã�V�>�•�i���i�˜�`�‡�Õ�Ã�i���«�>�À�Ì�Ã��

�œ�À���Ì�œ�œ�•�Ã���Ì�…�>�Ì���Ü�œ�Õ�•�`���L�i���V�…�>�•�•�i�˜�}�ˆ�˜�}���Ì�œ���«�À�œ�`�Õ�V�i���Õ�Ã�ˆ�˜�}���V�œ�˜�Û�i�˜�Ì�ˆ�œ�˜�>�•���“�>�˜�Õ�v�>�V�Ì�Õ�Àing processes. 

�7�i���i�Ý�«�•�œ�À�i���“�>�˜�Þ���V�œ�À�˜�i�À�Ã���œ�v���Ì�…�i���‚�����«�À�œ�`�Õ�V�Ì�ˆ�œ�˜���•�>�˜�`�Ã�V�>�«�i���ˆ�˜���Ì�…�ˆ�Ã���i�L�œ�œ�Ž�]���L�i�}�ˆ�˜�˜�ˆ�˜�}���Ü�ˆ�Ì�…���>�˜���>�˜�>�•�Þ�Ã�ˆ�Ã���œ�v���Ì�…�i�������‚����

�“�>�À�Ž�i�Ì���Ì�œ�`�>�Þ�°��� �i�Ý�Ì�]���Ü�i���…�i�>�À���v�À�œ�“���>�Õ�Ì�œ�“�>�Ì�ˆ�œ�˜���Ã�«�i�V�ˆ�>�•�ˆ�Ã�Ì���‚���‡���•�œ�Ü���>�L�œ�Õ�Ì���…�œ�Ü���>���v�Õ�•�•�Þ���>�Õ�Ì�œ�“�>�Ì�i�`���«�œ�Ã�Ì�‡�«�À�ˆ�˜�Ì�ˆ�˜�}��

�Ü�œ�À�Ž�y�œ�Ü���ˆ�Ã���L�À�ˆ�˜�}�ˆ�˜�}���`�œ�Ü�˜���Ì�…�i���V�œ�Ã�Ì�‡�«�i�À�‡�«�>�À�Ì���v�œ�À���‚�����>�˜�`���Õ�˜�•�œ�V�Ž�ˆ�˜�}���}�À�i�>�Ì�i�À���Ã�V�>�•�>�L�ˆ�•�ˆ�Ì�Þ�°���‚�˜���i�Ý�V�•�Õ�Ã�ˆ�Û�i���ˆ�˜�Ì�i�À�Û�ˆ�i�Ü��

with Seurat sheds light on the company’s upcoming metal 3D printing proces s, Area Printing, which promises 

�}�>�“�i�‡�V�…�>�˜�}�ˆ�˜�}���«�À�ˆ�˜�Ì���Ã�«�i�i�`�Ã���>�˜�`���«�À�œ�`�Õ�V�Ì�ˆ�œ�˜���Û�œ�•�Õ�“�i�Ã�°���7�i���>�•�Ã�œ���…�>�`���Ì�…�i���«�•�i�>�Ã�Õ�À�i���Ì�œ���Ã�«�i�>�Ž���Ì�œ�����>�À�Ž�Õ�Ã���-�i�ˆ�L�œ�•�`��

about his latest venture MakerVerse and to Italian LFAM specialist Caracol, whose technology has evolved to 

�“�i�i�Ì���Ì�…�i���˜�i�i�`�Ã���œ�v���«�À�œ�`�Õ�V�Ì�ˆ�œ�˜�‡�}�À�>�`�i���>�«�«�•�ˆ�V�>�Ì�ˆ�œ�˜�Ã�°���/�…�i���i�L�œ�œ�Ž���>�•�Ã�œ���v�i�>�Ì�Õ�À�i�Ã���>�˜���ˆ�˜�Ã�ˆ�}�…�Ì�v�Õ�•���V�œ�˜�Û�i�À�Ã�>�Ì�ˆ�œ�˜���Ü�ˆ�Ì�…��

�‚�ˆ�À�Ì�i�V�…���>�L�œ�Õ�Ì���ˆ�Ì�Ã�����>�…�•�Ì�À�>�“���À�i�Ã�ˆ�˜�Ã���v�œ�À�������‚�����Ã�Þ�Ã�Ì�i�“�Ã�°�����ˆ�˜�>�•�•�Þ�]���Ü�i���Ì�>�Ž�i���Þ�œ�Õ���Ì�…�À�œ�Õ�}�…���œ�Õ�À���À�i�V�i�˜�Ì���i�Ý�«�i�À�ˆ�i�˜�V�i���>�Ì�����
�
��

�7�œ�À�•�`���Ó�ä�Ó�Ó�]���Ü�…�i�À�i���V�œ�“�«�œ�Ã�ˆ�Ì�i�������‚�����Ã�œ�•�Õ�Ì�ˆ�œ�˜�Ã���Ü�i�À�i���>���“ain attraction.

���˜���Ž�i�i�«�ˆ�˜�}���Ü�ˆ�Ì�…���Ì�…�i���v�œ�V�Õ�Ã���Ì�…�i�“�i�]���Ì�…�ˆ�Ã���i�	�œ�œ�Ž��is a large one!

Tess Boissonneault 
�
�`�ˆ�Ì�œ�À���ˆ�˜���
�…�ˆ�i�v�]���Î�`�«�L�“



Contents

LFAM, a giant opportunity 
�‚�Ã���Ü�i���•�œ�œ�Ž���>�Ì���œ�«�«�œ�À�Ì�Õ�˜�ˆ�Ì�ˆ�i�Ã���v�œ�À���Ì�…�i���Õ�Ã�i���œ�v���‚�����ˆ�˜���«�À�œ�`�Õ�V�Ì�ˆ�œ�˜���Ü�œ�À�Ž�y�œ�Ü�Ã�]���Î�����«�À�ˆ�˜�Ì�ˆ�˜�}���œ�v���•�>�À�}�i���V�œ�“�«�œ�Ã�ˆ�Ì�i��

�Ì�œ�œ�•�ˆ�˜�}���>�˜�`���­�i�Û�i�˜�Ì�Õ�>�•�•�Þ�®���w�˜�>�•���«�>�À�Ì�Ã�]���ˆ�Ã���i�“�i�À�}�ˆ�˜�}���>�Ã���œ�˜�i���œ�v���Ì�…�i���“�œ�Ã�Ì���ˆ�“�“�i�`�ˆ�>�Ì�i�•�Þ���À�i�•�i�Û�>�˜�Ì�°��

6ANALYSIS

How automated post-printing makes scalable AM production viable
�‚���‡���•�œ�Ü�½�Ã���>�Õ�Ì�œ�“�>�Ì�i�`���Ã�œ�•�Õ�Ì�ˆ�œ�˜���v�œ�À���«�>�À�Ì���ˆ�`�i�˜�Ì�ˆ�w�V�>�Ì�ˆ�œ�˜���>�˜�`���Ã�œ�À�Ì�ˆ�˜�}���`�À�ˆ�Û�i�Ã���`�œ�Ü�˜���Ì�…�i���V�œ�Ã�Ì�‡�«�i�À�‡�«�>�À�Ì���œ�v���Î����

�«�À�ˆ�˜�Ì�ˆ�˜�}�]���i�˜�>�L�•�ˆ�˜�}���Ã�V�>�•�>�L�ˆ�•�ˆ�Ì�Þ���•�ˆ�Ž�i���˜�i�Û�i�À���L�i�v�œ�À�i

14SPOTLIGHT

Get ready for Area Printing 
Seurat’s highly anticipated Area Printing technology will make product ion metal AM 

more cost competitive

20INTERVIEW

How a new manufacturing universe is born
���>�Ž�i�À�6�i�À�Ã�i���Ü�ˆ�•�•���…�i�•�«���V�œ�“�«�>�˜�ˆ�i�Ã���œ�˜���Ì�…�i�ˆ�À���•�œ�Õ�À�˜�i�Þ���Ì�œ�Ü�>�À�`�Ã���ˆ�“�«�•�i�“�i�˜�Ì�ˆ�˜�}���>���Ã�Õ�V�V�i�Ã�Ã�v�Õ�•���ˆ�˜�`�Õ�Ã�Ì�À�ˆ�>�•���‚����

�Ã�Ì�À�>�Ì�i�}�Þ�°���7�i���i�Ý�«�•�œ�À�i�`���ˆ�Ì���Ü�ˆ�Ì�…���
�œ�‡�v�œ�Õ�˜�`�i�À���>�˜�`���
�
�"�����>�À�Ž�Õ�Ã���-�i�ˆ�L�œ�•�`��

26INTERVIEW

The evolution of Caracol to production LFAM
�
�Û�œ�•�Û�ˆ�˜�}�������‚�����Ì�i�V�…�˜�œ�•�œ�}�ˆ�i�Ã���v�À�œ�“���«�À�œ�Ì�œ�Ì�Þ�«�ˆ�˜�}���>�˜�`���`�i�Ã�ˆ�}�˜���Ì�œ���v�Õ�˜�V�Ì�ˆ�œ�˜�>�•���«�À�œ�`�Õ�V�Ì�ˆ�œ�˜���>�«�«�•�ˆ�V�>�Ì�ˆ�œ�˜�Ã

34SPOTLIGHT

How much does size matter in AM?
Airtech is looking to provide its Dahltram resins to every LFAM 3D printer. That coul d rapidly turn into an 

�Õ�˜�«�>�À�>�•�•�i�•�i�`���}�•�œ�L�>�•���À�i�Û�i�˜�Õ�i���œ�«�«�œ�À�Ì�Õ�˜�ˆ�Ì�Þ���v�œ�À���‚���°��

42INSIGHTS

Composites LFAM goes extra large
���
�
���7�œ�À�•�`���Ó�ä�Ó�Ó���Ã�…�œ�Ü�i�`���Ì�…�i���•�>�Ì�i�Ã�Ì���Ì�À�i�˜�`�Ã���ˆ�˜���Ã�V�>�•�ˆ�˜�}���Õ�«���V�œ�“�«�œ�Ã�ˆ�Ì�i�Ã���‚�����«�>�À�Ì���Ã�ˆ�â�i���V�>�«�>�L�ˆ�•�ˆ�Ì�ˆ�i�Ã�°

50EVENTS



���œ�ˆ�˜���œ�Û�i�À���£�Ó�]�ä�ä�ä���«�À�œ�v�i�Ã�Ã�ˆ�œ�˜�>�•�Ã���>�˜�`���}�i�Ì���‚�����ˆ�˜�`�Õ�Ã�Ì�À�Þ��

i�˜�Ã�ˆ�}�…�Ì�Ã���Ã�i�˜�Ì���`�ˆ�À�i�V�Ì�•�Þ���Ì�œ���Þ�œ�Õ�À���ˆ�˜�L�œ�Ý���i�Û�i�À�Þ���Ü�i�i�Ž�°

�
�>�À�i�v�Õ�•�•�Þ���V�Õ�À�>�Ì�i�`���L�Þ���œ�Õ�À���i�`�ˆ�Ì�œ�À�Ã�]���œ�Õ�À���Ü�i�i�Ž�•�Þ���˜�i�Ü�Ã�•�i�Ì�Ì�i�À��

�Ž�i�i�«�Ã���i�Ý�i�V�Õ�Ì�ˆ�Û�i�Ã�]���i�˜�}�ˆ�˜�i�i�À�Ã���>�˜�`���i�˜�`�‡�Õ�Ã�i�À�Ã���Õ�«�`�>�Ì�i�`���œ�˜��

the AM developments that really matter. 

Newsletter

Sign up

Or check out an example

https://www.3dpbm.com/newsletter
https://bit.ly/WeeklyNewsletter2022




Image: Ingersoll

�‚�Ã���Ü�i���•�œ�œ�Ž���>�Ì���œ�«�«�œ�À�Ì�Õ�˜�ˆ�Ì�ˆ�i�Ã���v�œ�À���Ì�…�i���Õ�Ã�i���œ�v��

�‚�����ˆ�˜���«�À�œ�`�Õ�V�Ì�ˆ�œ�˜���Ü�œ�À�Ž�y�œ�Ü�Ã�]���Î�����«�À�ˆ�˜�Ì�ˆ�˜�}��

�œ�v���•�>�À�}�i���V�œ�“�«�œ�Ã�ˆ�Ì�i���Ì�œ�œ�•�ˆ�˜�}���>�˜�`���­�i�Û�i�˜�Ì�Õ�>�•�•�Þ�®��

�w�˜�>�•���«�>�À�Ì�Ã�]���ˆ�Ã���i�“�i�À�}�ˆ�˜�}���>�Ã���œ�˜�i���œ�v���Ì�…�i���“�œ�Ã�Ì��

immediately relevant. Let’s see how and 

why it’s evolving so quickly.

LFAM, a giant 
opportunity 

ANALYSIS
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ics industry giants such as KUKA, ABB and Comau 

began investing in this segment, as did CAD and CAM 
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Ai Build specializes in robotic large-scale 3D printing and has 
developed a software platform to unlock the factory of the future.

Image: Ai Build
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based large-format 3D printers.

Image: JuggerBot 3D
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non-wovens and molding compounds. The company 
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cooling temperature variation during deposition and 
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several challenges linked to materials costs.

Big hardware
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3D printing startups have also entered this segment. 
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Lots of materials 
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Because LFAM technologies use such large quantities 
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in-house compounding, bespoke materials, niche 

applicat ions  and more. 

Airtech has developed the Dahltram Tooling Resins, 
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including use in an autoclave. These thermoplastic 
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More companies are now directly involved in this 

high potential segment, including giants like Coves -
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ing materials specialist Dutch Filaments. Techmer, 

another very large material specialist with hundreds 
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“ While 3D printed tools are driven by 
the possibility of reducing the tool-pro -
duction cycle from months to mere 
�Y�G�G�M�U���Q�T���G�X�G�P���F�C�[�U�����‚�P�C�N���R�C�T�V�U���C�T�G���V�J�G��
more long-term objective due to the 
�R�Q�V�G�P�V�K�C�N���E�Q�U�V���C�P�F���V�K�O�G���D�G�P�G�‚�V�U���Q�H��
skipping the tooling process entirely. ”



Chemicals company SABIC introduced THERMOCOMP AM compounds based 
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Image: SABIC

Very large parts

Tools are without a doubt considered the key applica -
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large industrial tools are produced in small unit num -
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nologies may be smaller in size and may eventually be 

produced in larger unit numbers. The average part 
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than the part size produced with any other process, 

leading to much smaller part numbers. Large com -
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resistance to high autoclave temperatures, durabil -
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material costs. All these challenges are now being 

aggressively addressed by the material companies.  
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long-term objective, due to the potential cost and 

�Ì�ˆ�“�i���L�i�˜�i�w�Ì�Ã���œ�v���Ã�Ž�ˆ�«�«�ˆ�˜�}���Ì�…�i���Ì�œ�œ�•�ˆ�˜�}���«�À�œ�V�i�Ã�Ã���i�˜�Ì�ˆ�À�i�•�Þ�°��

� �>�Ì�Õ�À�>�•�•�Þ�]���…�i�À�i���Ì�…�i���V�…�>�•�•�i�˜�}�i�Ã���>�À�i���i�Û�i�˜���“�œ�À�i���Ã�ˆ�}�˜�ˆ�v-

�ˆ�V�>�˜�Ì�]���>�˜�`���À�>�˜�}�i���v�À�œ�“���Ì�…�i���i�Ý�Ì�À�i�“�i�•�Þ���…�ˆ�}�…���À�i�µ�Õ�ˆ�Ã�ˆ�Ì�i�Ã��

�œ�v���V�i�À�Ì�>�ˆ�˜���«�œ�Ì�i�˜�Ì�ˆ�>�•���w�À�Ã�Ì���>�`�œ�«�Ì�i�À���Ã�i�}�“�i�˜�Ì�Ã���Ã�Õ�V�…���>�Ã��

aerospace and automotive to the actual cost propo -
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Nevertheless, several eye-catching LFAM projects 
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ABS resin, as well as the autonomous OLLI shut-
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demonstration cases showed the ability to pro -
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parts. Other possible adoption areas include con -
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sures such as chimneys or ovens, as well as weather 
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�ˆ�`�i�˜�Ì�ˆ�w�V�>�Ì�ˆ�œ�˜���>�˜�`���Ã�œ�À�Ì�ˆ�˜�}���`�À�ˆ�Û�i�Ã���`�œ�Ü�˜���Ì�…�i��

�V�œ�Ã�Ì�‡�«�i�À�‡�«�>�À�Ì���œ�v���Î�����«�À�ˆ�˜�Ì�ˆ�˜�}�]���i�˜�>�L�•�ˆ�˜�}���Ã�V�>�•-

�>�L�ˆ�•�ˆ�Ì�Þ���•�ˆ�Ž�i���˜�i�Û�i�À���L�i�v�œ�À�i

How automated 
post-printing 
makes scalable AM 
production viable

SPOTLIGHT

In partnership with

https://am-flow.com/


�*�À�œ�`�Õ�V�Ì�ˆ�œ�˜�‡�}�À�>�`�i���>�`�`�ˆ�Ì�ˆ�Û�i���“�>�˜�Õ�v�>�V�Ì�Õ�À�ˆ�˜�}���ˆ�Ã���>���Ì�>�À�}�i�Ì��

that has more or less been reached. Industrial 3D 
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cations. The challenge now is scalability. Not so 
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particularly post-printing. 
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AM-Flow comes in.

Based at the Brainport Industries Campus in Eind-

hoven, the Netherlands, AM-Flow has its sights 

set on one key goal: to revolutionize post-printing 

�>�Õ�Ì�œ�“�>�Ì�ˆ�œ�˜���>�˜�`���•�œ�Ü�i�À���Ì�…�i���V�œ�Ã�Ì���«�i�À���«�>�À�Ì���v�œ�À���‚�����Ü�ˆ�Ì�…��

its scalable, modular solution stack. “Our mission 
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emissions and enabling true customization. All these 
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side, a startup that was seeking to commercialize 

�>���Ã�œ�v�Ì�Ü�>�À�i���Ã�œ�•�Õ�Ì�ˆ�œ�˜���Ì�…�>�Ì���œ�v�v�i�À�i�`���>�˜���ˆ�˜�w�˜�ˆ�Ì�i���•�ˆ�L�À�>�À�Þ��

�#�/���(�N�Q�Y�o�U���U�Q�N�W�V�K�Q�P���K�U���H�W�N�N�[���O�Q�F�W�N�C�T�����E�Q�P�U�K�U�V�K�P�I���Q�H���O�C�P�[���C�W�V�Q�O�C�V�G�F��
steps. At the center of its solution: the AM-VISION.
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post-proces�Ã�ˆ�˜�}���Ü�œ�À�Ž�v�•�œ�Ü�°��
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problem, even teaming up with companies such 
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intelligent and modular part recognition system, 

a sorting solution and other modules that create a 
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service providers and internal AM departments have 

�}�À�œ�Ü�˜���Ì�…�i�ˆ�À���œ�Õ�Ì�«�Õ�Ì���ˆ�˜�V�À�i�“�i�˜�Ì�>�•�•�Þ�]�»���
�>�À�•�œ�Ã���i�Ý�«�•�>�ˆ�˜�Ã�°��

�º�-�Ì�>�À�Ì�ˆ�˜�}���Ü�ˆ�Ì�…���V�œ�˜�Û�ˆ�˜�V�ˆ�˜�}���ˆ�˜�Ì�i�À�˜�>�•���>�˜�`���i�Ý�Ì�i�À�˜�>�•���V�Õ�Ã-

�Ì�œ�“�i�À�Ã���Ì�…�>�Ì���Î�����«�À�ˆ�˜�Ì�ˆ�˜�}���V�>�˜���«�À�œ�Û�ˆ�`�i���i�Ý�V�i�«�Ì�ˆ�œ�˜�>�•��

�}�i�œ�“�i�Ì�À�ˆ�V���œ�Õ�Ì�«�Õ�Ì�°���/�…�i���˜�i�Ý�Ì���Ã�Ì�i�«���Ü�>�Ã���ˆ�˜�V�À�i�>�Ã�ˆ�˜�}���Ì�…�i��

output as demand grew. Initially, the output was 
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gressed, quality increased, materials were added 
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that it could supply larger numbers. All this output 

was handled by highly educated people on the 
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been any need. It was success that created the bot-
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�œ�v���>�Õ�Ì�œ�“�>�Ì�ˆ�œ�˜�°�»

�(�T�Q�O���R�C�T�V���K�F�G�P�V�K�‚�E�C�V�K�Q�P���V�Q���S�W�C�N�K�V�[
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�>�Õ�Ì�œ�“�>�Ì�i�Ã���Ì�…�i���Ü�œ�À�Ž�y�œ�Ü���L�i�Ì�Ü�i�i�˜���Ã�i�Û�i�À�>�•���«�œ�Ã�Ì�‡�«�À�ˆ�˜�Ì-

ing steps. The company’s core competence is its 

�‚���‡�6���-���"� ���“�œ�`�Õ�•�i�]���Ü�…�ˆ�V�…���>�Õ�Ì�œ�“�>�Ì�i�Ã���«�>�À�Ì���ˆ�`�i�˜�Ì�ˆ�w-

�V�>�Ì�ˆ�œ�˜���L�>�Ã�i�`���œ�˜���ˆ�˜�w�˜�ˆ�Ì�i���}�i�œ�“�i�Ì�À�Þ�°���‚���‡�6���-���"� ���Õ�Ã�i�Ã��
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�w�V�>�Ì�ˆ�œ�˜���ˆ�˜�v�œ�À�“�>�Ì�ˆ�œ�˜���}�i�˜�i�À�>�Ì�i�`���ˆ�˜���Ì�…�ˆ�Ã���Ã�Ì�i�«���“�>�Ž�i�Ã���ˆ�Ì��

possible to sort and route the printed parts accu-

�À�>�Ì�i�•�Þ�°���º�	�>�Ã�i�`���œ�˜���Ì�…�ˆ�Ã���V�œ�À�i���V�œ�“�«�i�Ì�i�˜�V�i�]���ˆ�`�i�˜�Ì�ˆ�w�i�`��

�«�>�À�Ì�Ã���V�>�˜���L�i���Ã�œ�À�Ì�i�`���Ì�œ���Ì�…�i���˜�i�Ý�Ì���Ã�Ì�i�«���>�V�V�œ�À�`�ˆ�˜�}���Ì�œ��

�Ì�…�i�ˆ�À���L�ˆ�•�•���œ�v���“�>�Ì�i�À�ˆ�>�•�Ã�]�»���
�>�À�•�œ�Ã���>�`�`�Ã�°���º�*�>�À�Ì�Ã���>�À�i���Ì�…�i�˜��

�Ã�œ�À�Ì�i�`���ˆ�˜�Ì�œ���L�ˆ�˜�Ã�]���}�œ�ˆ�˜�}���v�À�œ�“���>���œ�˜�i���«�ˆ�i�V�i���y�œ�Ü���Ì�œ���>��

�L�>�Ì�V�…���œ�v���«�>�À�Ì�Ã���>�˜�`���Û�ˆ�V�i���Û�i�À�Ã�>�°���7�i���…�>�Û�i���>�•�Ã�œ���`�i�Û�i�•-

�œ�«�i�`���œ�Ì�…�i�À���“�œ�`�Õ�•�i�Ã���Ì�œ���Ã�Õ�«�«�œ�À�Ì���Ì�…�ˆ�Ã���Ü�œ�À�Ž�y�œ�Ü��

�v�Õ�À�Ì�…�i�À�\���‚���‡�*���
�����Ì�œ���«�•�>�V�i���«�>�À�Ì�Ã���œ�˜���Ì�…�i���V�œ�˜�Û�i�Þ�œ�À��

�L�i�•�Ì�Æ���‚���‡�,�"�1�/�
���Ì�œ���Ì�À�>�˜�Ã�«�œ�À�Ì���L�ˆ�˜�Ã���v�À�œ�“���Ì�…�i���Ã�œ�À�Ì�i�À���Ì�œ��

the required post-processing workstations and back; 

and AM-BAGGING to bag and label 3D printed 

parts ready���v�œ�À���Ã�…�̂ �«�«�̂ �̃ �}�°��

“Based on demand in the market we have also 

�•�>�Õ�̃ �V�…�i�̀ ���‚���‡�+�1�‚�����/�9�]���Ì�…�i���w�À�Ã�Ì���Ã�Ì�>�̃ �̀ �>�•�œ�̃ �i���}�i�œ-

metric quality assessment solution. This is one in a 

�•�ˆ�˜�i���œ�v���µ�Õ�>�•�ˆ�Ì�Þ���>�Ã�Ã�i�Ã�Ã�“�i�˜�Ì���«�À�œ�`�Õ�V�Ì�Ã���Ü�i���>�À�i���Ü�œ�À�Ž-

ing on with the aim to ultimately provide an in-line 

�Ã�œ�•�Õ�Ì�ˆ�œ�˜���>�Ì���…�ˆ�}�…���Ã�«�i�i�`�°�����ˆ�˜�>�•�•�Þ�]���Ü�i���>�•�Ã�œ���œ�v�v�i�À���‚���‡������

�Ü�…�̂ �V�…���i�̃ �>�L�•�i�Ã���̂ �̀ �i�̃ �Ì�̂ �w�V�>�Ì�̂ �œ�̃ ���L�>�Ã�i�̀ ���œ�̃ ���>�•�«�…�>�‡�̃ �Õ-

meric labelling, QR-codes or barcodes. All modules 

are connected through AM-LOGIC, our operat-

�ˆ�˜�}���Ã�Þ�Ã�Ì�i�“���Ì�…�>�Ì���V�œ�•�•�i�V�Ì�Ã���>�•�•���`�>�Ì�>���œ�v���«�>�À�Ì�Ã���«�>�Ã�Ã�ˆ�˜�}��

�Ì�…�À�œ�Õ�}�…���Ì�…�i���Ã�Þ�Ã�Ì�i�“�]���Ì�…�Õ�Ã���i�˜�>�L�•�ˆ�˜�}���v�Õ�•�•���Ì�À�>�V�Ž���>�˜�`��

trace���œ�v���>�•�•���«�>�À�Ì�Ã�°�»

It is worth re-emphasizing that AM-Flow’s solution is 

�i�˜�Ì�ˆ�À�i�•�Þ���“�œ�`�Õ�•�>�À�\���V�Õ�Ã�Ì�œ�“�i�À�Ã���V�>�˜���V�…�œ�œ�Ã�i���Ü�…�>�Ì���>�Õ�Ý-

iliary automated solutions they want to support the 

central AM-VISION system. In general, AM-Flow’s 

�V�Õ�Ã�Ì�œ�“�i�À�Ã���>�À�i���…�ˆ�}�…�‡�Û�œ�•�Õ�“�i���“�>�˜�Õ�v�>�V�Ì�Õ�À�i�À�Ã�]���«�À�œ�`�Õ�V-

ing at least 300 parts per day. “3D printing service 

�«�À�œ�Û�ˆ�`�i�À�Ã���>�À�i���œ�v���V�œ�Õ�À�Ã�i���>���“�>�ˆ�˜���i�•�i�“�i�˜�Ì���œ�v���œ�Õ�À���V�œ�À�i��

target group as they attract multiple clients and gen-

�i�À�>�Ì�i���…�ˆ�}�…�‡�“�ˆ�Ý���œ�Õ�Ì�«�Õ�Ì�°�����ˆ�Û�i�˜���Ì�…�i���V�Õ�À�À�i�˜�Ì���}�À�œ�Ü�Ì�…��

rates and growth strategies, this almost always 

implies high-volume production. But we are also 

�L�i�ˆ�˜�}���>�«�«�À�œ�>�V�…�i�`���L�Þ���“�>�˜�Þ���`�ˆ�v�v�i�À�i�˜�Ì���«�À�œ�`�Õ�V�Ì�ˆ�œ�˜��

�v�>�V�ˆ�•�ˆ�Ì�ˆ�i�Ã���•�œ�œ�Ž�ˆ�˜�}���Ì�œ���Ã�V�>�•�i���Ì�…�i�ˆ�À���«�À�œ�`�Õ�V�Ì�ˆ�œ�˜���L�Þ���ˆ�˜�Ì�À�œ-

�`�Õ�V�ˆ�˜�}���v�Õ�•�•�Þ���>�Õ�Ì�œ�“�>�Ì�i�`���«�À�œ�`�Õ�V�Ì�ˆ�œ�˜���•�ˆ�˜�i�Ã�°�»

The bottom line is cost per part

AM-Flow’s unique post-printing automation solution 

�“�>�Ž�i�Ã���ˆ�Ì���«�œ�Ã�Ã�ˆ�L�•�i���v�œ�À���“�>�˜�Õ�v�>�V�Ì�Õ�À�i�À�Ã���Ì�œ���Ã�V�>�•�i���Õ�«���Ì�…�i�ˆ�À��

production while still maintaining a good cost per 

�1�P�E�G���K�F�G�P�V�K�‚�G�F�����R�C�T�V�U���C�T�G���C�W�V�Q�O�C�V�K�E�C�N�N�[��
sorted by item or batch.
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part ratio. And the company is continually striving to 

bring this number down, both through its own solu-

�Ì�ˆ�œ�˜�Ã���>�˜�`���Ì�…�i�ˆ�À���ˆ�˜�y�Õ�i�˜�V�i���œ�˜���L�À�œ�>�`�i�À��market trends. 

�º���v���Ü�i���V�>�˜���À�i�`�Õ�V�i���Ì�…�i���V�œ�Ã�Ì���«�i�À���«�>�À�Ì�]���“�œ�À�i���L�Õ�Ã�ˆ-

ness cases become viable and more applications 

�V�>�˜���i�˜�Ì�i�À���Ì�…�i���‚�����>�À�i�˜�>�]�»���
�>�À�•�œ�Ã���i�Ý�«�•�>�ˆ�˜�Ã�°���º�/�…�ˆ�Ã���ˆ�˜��

turn will impact perspectives on what is possible 

�Ì�œ���>�V�…�ˆ�i�Û�i���Ü�ˆ�Ì�…���‚�����>�˜�`���«�Õ�Ã�…���>�`�œ�«�Ì�ˆ�œ�˜���v�Õ�À�Ì�…�i�À�°���/�…�i��

resulting higher volumes will impact pricing once 

�>�}�>�ˆ�˜�°�����˜���œ�Ì�…�i�À���Ü�œ�À�`�Ã�]���V�œ�Ã�Ì���«�i�À���«�>�À�Ì���L�i�V�œ�“�i�Ã���Ì�…�i���y�Þ-
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�…�>�À�`�Ü�>�À�i���>�˜�`���Ã�œ�v�Ì�Ü�>�À�i���Ì�…�>�Ì���i�˜�>�L�•�i���>�˜�`���Ã�Õ�Ã�Ì�>�ˆ�˜���i�˜�`�‡

to-end automated pro �`�Õ�V�Ì�ˆ�œ�˜���•�ˆ�˜�i�Ã�°�»

�1�•�Ì�ˆ�“�>�Ì�i�•�Þ�]���>�V�…�ˆ�i�Û�ˆ�˜�}���v�Õ�•�•�‡�Ã�V�>�•�i���«�À�œ�`�Õ�V�Ì�ˆ�œ�˜���v�œ�À���‚����

�ˆ�Ã���>���“�Õ�•�Ì�ˆ�‡�«�À�œ�˜�}�i�`���i�v�v�œ�À�Ì�°���*�À�ˆ�˜�Ì�i�À���“�>�˜�Õ�v�>�V�Ì�Õ�À�i�À�Ã���>�À�i��

�Ü�œ�À�Ž�ˆ�˜�}���Ì�œ���ˆ�“�«�À�œ�Û�i���Ì�…�i���µ�Õ�>�•�ˆ�Ì�Þ���>�˜�`���i�v�w�V�ˆ�i�˜�V�Þ���œ�v��

their systems. And materials companies are bringing 

�˜�i�Ü���“�>�Ì�i�À�ˆ�>�•�Ã���v�œ�À���‚�����Ì�œ���“�>�À�Ž�i�Ì���>�˜�`���ˆ�˜�V�À�i�>�Ã�ˆ�˜�}���«�À�œ-

�`�Õ�V�Ì�ˆ�œ�˜���Û�œ�•�Õ�“�i�Ã�°���	�œ�Ì�…���Ì�…�i�Ã�i���i�v�v�œ�À�Ì�Ã���Ü�ˆ�•�•���i�Û�i�˜�Ì�Õ�>�•�•�Þ��
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�Ì�Õ�À�ˆ�˜�}�°���‚���‡���•�œ�Ü�½�Ã���Ã�œ�•�Õ�Ì�ˆ�œ�˜�]���v�œ�À���ˆ�Ì�Ã���«�>�À�Ì�]���ˆ�Ã���`�i�Ã�ˆ�}�˜�i�`��

�Ì�œ���Õ�˜�`�i�À�«�ˆ�˜���>�˜�`���Ã�Õ�«�«�œ�À�Ì���Ì�…�i���‚�����Ü�œ�À�Ž�y�œ�Ü���>�Ã���Ì�…�i�Ã�i��

other changes are taking place by providing seam-

less automated part sorting and handling.

�/�…�i���V�œ�“�«�>�̃ �Þ���Ã�Õ�“�Ã���̂ �Ì���Õ�«���Ü�i�•�•�\���º�"�Õ�À���v�œ�V�Õ�Ã���̂ �Ã���œ�̃ ���«�À�œ-

viding a strong middleware solution that generates 

�v�Õ�•�•�Þ���Ì�À�>�˜�Ã�«�>�À�i�˜�Ì���«�À�œ�`�Õ�V�Ì�ˆ�œ�˜�]���Ü�…�ˆ�V�…���Õ�•�Ì�ˆ�“�>�Ì�i�•�Þ���V�>�˜��

�V�œ�˜�Ì�À�ˆ�L�Õ�Ì�i���Ì�œ���v�Õ�•�•�Þ���V�i�À�Ì�ˆ�w�i�`���i�˜�`�‡�Ì�œ�‡�i�˜�`���>�Õ�Ì�œ�“�>�Ì�i�`��

�«�À�œ�`�Õ�V�Ì�ˆ�œ�˜���«�À�œ�V�i�Ã�Ã�i�Ã�°�»�����Ì���ˆ�Ã���Ì�…�ˆ�Ã���…�ˆ�}�…�•�Þ���>�Õ�Ì�œ�“�>�Ì�i�`��

�«�À�œ�`�Õ�V�Ì�ˆ�œ�˜���Ü�œ�À�Ž�y�œ�Ü���Ì�…�>�Ì���Ü�ˆ�•�•���•�i�>�`���‚�����Ì�œ���v�Õ�•�•�Þ���Ã�V�>�•-

able production.

�6�J�G���W�N�V�K�O�C�V�G���I�Q�C�N���Q�H���#�/���(�N�Q�Y�o�U���C�W�V�Q�O�C�V�G�F���R�Q�U�V���R�T�K�P�V�K�P�I���U�Q�N�W�V�K�Q�P���K�U���V�Q���F�T�K�X�G���F�Q�Y�P���V�J�G��
cost-per-part of additive manufacturing to make it more viable for full-scale production.
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Seurat’s highly anticipated Area Printing 

technology will make production metal AM 

more cost competitive

Get ready for 
Area Printing

INTERVIEW



���Ì�½�Ã���˜�œ�Ì���œ�v�Ì�i�˜���Ü�i���…�i�>�À���>�L�œ�Õ�Ì���>���Ì�œ�Ì�>�•�•�Þ���˜�i�Ü���Î�����«�À�ˆ�˜�Ì-

�ˆ�˜�}���«�À�œ�V�i�Ã�Ã���Ì�…�i�Ã�i���`�>�Þ�Ã�]���Ã�œ���Ü�i���Ü�i�À�i���Û�i�À�Þ���i�Ý�V�ˆ�Ì�i�`���Ì�œ��

�Ã�«�i�>�Ž���Ì�œ�����>�“�i�Ã�����i���Õ�Ì�…�]���
�
�"���œ�v���-�i�Õ�À�>�Ì���/�i�V�…�˜�œ�•�œ-

gies, about the company’s new laser-based metal 

�>�`�`�ˆ�Ì�ˆ�Û�i���“�>�˜�Õ�v�>�V�Ì�Õ�À�ˆ�˜�}���«�À�œ�V�i�Ã�Ã�]���‚�À�i�>���*�À�ˆ�˜�Ì�ˆ�˜�}�°���/�…�i��

technology, which is nearing commercial readiness 

�>�˜�`���…�>�Ã���Ã�i�Û�i�À�>�•���…�ˆ�}�…�‡�«�À�œ�w�•�i���V�•�ˆ�i�˜�Ì�Ã���•�ˆ�˜�i�`���Õ�«�]���…�>�Ã���Ì�…�i��

�«�œ�Ì�i�˜�Ì�ˆ�>�•���Ì�œ���À�>�`�ˆ�V�>�•�•�Þ���À�i�`�Õ�V�i���Ì�…�i���V�œ�Ã�Ì�‡�«�i�À�‡�«�>�À�Ì���v�œ�À��

�“�i�Ì�>�•���‚�����«�À�œ�̀ �Õ�V�Ì�̂ �œ�̃ �°�����œ�Ü�¶�����i�Ì�½�Ã���Ì�>�Ž�i a closer look.

It’s all about the lasers

The story behind Area Printing is an interesting one. 

As DeMuth tells us, the technology was inspired by 

�À�i�Ã�i�>�À�V�…���ˆ�˜���Ì�…�i���>�À�i�>���œ�v���˜�Õ�V�•�i�>�À���v�Õ�Ã�ˆ�œ�˜���>�Ì���Ì�…�i��� �>�Ì�ˆ�œ�˜�>�•��

���}�˜�ˆ�Ì�ˆ�œ�˜�����>�V�ˆ�•�ˆ�Ì�Þ�°���/�…�i��� �>�Ì�ˆ�œ�˜�>�•�����}�˜�ˆ�Ì�ˆ�œ�˜�����>�V�ˆ�•�ˆ�Ì�Þ���­� �����®��

�ˆ�Ã���>���•�>�Ã�i�À�‡�L�>�Ã�i�`���ˆ�˜�i�À�Ì�ˆ�>�•���V�œ�˜�w�˜�i�“�i�˜�Ì���v�Õ�Ã�ˆ�œ�˜���À�i�Ã�i�>�À�V�…��

device located at the Lawrence Livermore National 

���>�L�œ�À�>�Ì�œ�À�Þ���ˆ�˜���
�>�•�ˆ�v�œ�À�˜�ˆ�>�°���º� �������…�>�Ã���>���Ã�Þ�Ã�Ì�i�“���Ì�…�>�Ì��

�V�œ�˜�Ì�>�ˆ�˜�Ã���£�™�Ó���œ�v���Ì�…�i���Ü�œ�À�•�`�½�Ã���“�œ�Ã�Ì���i�˜�i�À�}�i�Ì�ˆ�V���•�>�Ã�i�À�Ã�]�»��

���i���Õ�Ì�…���i�•�>�L�œ�À�>�Ì�i�Ã�°���º�/�…�i�Þ�½�À�i���>�•�•���v�œ�V�Õ�Ã�i�`���œ�˜���>���Ì�>�À�}�i�Ì��
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als. And because they needed to be non-activated 

materials, we were limited in what we could use. The 
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shot produces a multi-hundred degree centigrade 

�Ì�i�“�«�i�À�>�Ì�Õ�À�i���Ã�Ü�ˆ�˜�}���œ�˜���Ì�…�i���V�…�>�“�L�i�À�½�Ã���Ã�Õ�À�v�>�V�i�°���-�œ���ˆ�Ì��

�À�i�µ�Õ�ˆ�À�i�Ã���ˆ�˜�V�À�i�`�ˆ�L�•�i���v�>�Ì�ˆ�}�Õ�i���À�i�Ã�ˆ�Ã�Ì�>�˜�V�i�°���
�Û�i�˜�Ì�Õ�>�•�•�Þ�]���Ü�i��

ended up with a material that couldn’t be welded, 

but it turns out it could be lase �À���Î�����«�À�ˆ�˜�Ì�i�`�°�»��

Seurat is bringing to market a new laser-based metal additive 
manufacturing technology called Area Printing.

Image: Seurat



The problem, however, was that to make a cham-
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chamber. “This was an issue and that is what really 

led us to developing Area Printing to solve the 
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What is Area Printing?
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totally unlike what DLP is to SLA 3D printing. “As it 
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a spot to make a weld pool and then you drag the 
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around since the early 1990s, and in the early 2010s, 
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It’s true. Today, there are LPBF systems with up to 

12 lasers, which does help to scale the process, 

but to a point. 
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he says. “So it will take a long time to get to thou-

sands or even a million beams operating in parallel. 

That means that when you look at scaling LPBF, you 

really have two options: you can add more lasers, 

which maintains the high resolution; or you can 

crank up the power and use a single beam. Either 

way, you have to increase the power consump-
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illuminate a bigger area. In theory, we should lose 

resolution by doing this, but we use specialized 

technology to apply a high-resolution pattern to the 
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on our powder bed but with an overall beam size 
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nology is also higher quality than traditional LPBF. 

That is, because the Area Printing process has more 

control over the lasers it uses, the melting process 

results in less spatter and soot. This consequently 
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by these phenomena. 
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material properties, controlling the spatter. It also 

means you can control crystal structure, grain ori-
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that are hugely dependent on cooling rates. It’s a 
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Area Printing can fuse more metal material at a 
faster rate while still maintaining high resolution.

Image: Seurat
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have the knobs to turn, and we can turn them with-
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The business case for Area Printing
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is not so much interested in selling its hardware. 
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In talking about the customer process, DeMuth 
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required metrics. Then, we demonstrate that we can 

print their parts to their quality standards, hit their 

price targets and hit the production rates that are 

needed. Ultimately, we ramp �Ì�œ���«�À�œ�`�Õ�V�Ì�ˆ�œ�˜�°�»
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buying and installing Area Printing, they’d have to 
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ing into long-term production agreements provides 

greater stability. 

Though it is based in Boston, the company has 

broader ambitions and wants to work with custom-
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to establish print depots around the world, which 

would be strategically located near large OEM sites 
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depot will have the capacity to print 500 metric tons 
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consumer electronics and energy sectors. That’s 
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energy, aerospace and industrial companies to join 

the APP Program 

The focus in on production

The company’s promise as it nears market readi-

ness is also evidenced by its growth. For one, Seurat 
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Seurat recently raised $21M in a Series 
B extension funding round.
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series production parts. And with each print depot 

having the capacity to produce 500 metric tons a 
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Ultimately, the goal is not to compete with other 

AM processes, but to make AM cost competitive 
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Podcast series.
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MakerVerse will help companies on their 
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How a new 
manufacturing 
universe is born
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ventures, the new company combines cutting-edge 
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digital venture-building. Mr. Seibold has always 
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Before the big bAMg

To understand the vision driving MakerVerse, it is 
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AM is not yet a game where players can look at com-

petitive advantages. Rather it is still a game where 
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MakerVerse was launched by Markus Seibold and partners 
in 2022 and is backed by Siemens Energy and ZEISS.
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Another reason why Siemens Energy treats additive 

as a business is accountability, which leads an orga-

nization to think end-to-end and top-line growth: 
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turing capacity. Siemens Energy alone has 50+ 

metal PBF systems and counting. Seibold recog-
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realized we were looking at every potential additive 
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other technologies that we could also drive towards 
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Another limitation at Siemens Energy, that could 
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pliers, setting them up in SAP systems, learning how 

to order, et cetera. This is where the idea was born to 
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�-�ˆ�i�“�i�˜�Ã���
�˜�i�À�}�Þ���Ü�ˆ�•�•���Ž�i�i�«���ˆ�Ì�Ã���Ã�Ì�À�œ�˜�}���v�œ�V�Õ�Ã���œ�˜���“�i�Ì�>�•��

PBF advanced serial production and leverage the 
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That’s the MakerVerse genesis as a one-stop-shop 

�v�œ�À���ˆ�˜�`�Õ�Ãtrial grade AM.

�6�G�E�J�P�Q�N�Q�I�K�E�C�N���K�P�ƒ�C�V�K�Q�P

�7�…�i�˜���œ�Õ�À���«�…�Þ�Ã�ˆ�V�>�•���1�˜�ˆ�Û�i�À�Ã�i���Ü�>�Ã���ˆ�˜���ˆ�Ì�Ã���ˆ�˜�v�>�˜�V�Þ�]���ˆ�Ì��

�i�Ý�«�i�À�ˆ�i�˜�V�i�`���>���L�Õ�À�Ã�Ì���œ�v���i�Ý�«�>�˜�Ã�ˆ�œ�˜���Ü�…�ˆ�V�…���ˆ�Ã���Ž�˜�œ�Ü�˜��

�>�Ã���ˆ�˜�y�>�Ì�ˆ�œ�˜�°�����v���‚�����ˆ�Ã���Ã�Ì�ˆ�•�•���ˆ�˜���ˆ�Ì�Ã���ˆ�˜�v�>�˜�V�Þ���>�Ã���Ã�i�À�ˆ�>�•���“�>�˜-

�Õ�v�>�V�Ì�Õ�À�ˆ�˜�}���Ì�i�V�…�˜�œ�•�œ�}�Þ�]�����>�Ž�i�À�6�i�À�Ã�i���Ü�>�Ã���V�À�i�>�Ì�i�`���Ì�œ��

�i�Ý�«�>�˜�`���Ì�…�i���˜�Õ�“�L�i�À���œ�v���Ì�i�V�…�˜�œ�•�œ�}�ˆ�i�Ã���>�˜�`���Ã�Þ�Ã�Ì�i�“�Ã��

available to companies.

“I am passionate about AM technology, but I’m 
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nated by the opportunity that a new business model 
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are earlier in their add �ˆ�Ì�ˆ�Û�i���•�œ�Õ�À�˜�i�Þ�°�»

Many tier-one suppliers and machinery OEMs are at 
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creating a network to provide industrial-level addi-

tive services to these companies. But where do the 
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customers is to be a one-stop-shop. They have a 
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bility analyses. You upload your part, and you can 

get an im�“�i�`�ˆ�>�Ì�i���«�À�ˆ�V�i�°�»
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MakerVerse is not just a matchmaker connecting 
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provider, acting as a supplier to its customers and 

also as a customer to its supply base. To ensure 
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European-only supply chain, working with partners 
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are large enough to respond to industrial quality 

requirements. So they know what it takes in terms 
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lowest bidder. 
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our supply base to select the right production part-
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prioritizing what’s most important to ���Ì�…�i���V�Õ�Ã�Ì�œ�“�i�À�°�»

Multi-manufacturing universes
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ning, catering to large industrial accounts and their 
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dimensions, material properties, process tolerances, 

�Ã�Õ�À�v�>�V�i���À�œ�Õ�}�…�˜�i�Ã�Ã�i�Ã�]���«�œ�À�œ�Ã�ˆ�Ì�Þ�]���>�˜�`���Ã�œ���œ�˜�°���º�9�œ�Õ��

�˜�i�i�`���Ì�œ���`�i�w�˜�i���V�i�À�Ì�>�ˆ�˜���«�À�œ�V�i�Ã�Ã���V�…�>�À�>�V�Ì�i�À�ˆ�Ã�Ì�ˆ�V�Ã���Ì�…�>�Ì��

an industrial customer can order. And then we need 
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ing polymer AM capabilities via SLS. These will be 
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build a strong engineering and operations team. 
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cally competent company, that can have discussions 

with our customers about their requirements and 
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both metal and polymer AM specialists, while Sei-
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both metal and polymer pri nting services.

MakerVerse connects industrial makers with a 
distributed network of manufacturing service partners.

Image: MakerVerse



Making MakerVerse universal

Makerverse is a business and as any business it has 
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customers, this can mean one-stop-shop access to 

industrial-grade quality and access to certain tech-
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additive suppliers on demand, they only need to 

work with one company. There is also a second very 

important value pool that we need to create value 

�v�œ�À�]���Ü�…�ˆ�V�…���>�À�i���œ�Õ�À���«�À�œ�`�Õ�V�i�À�Ã�\���œ�˜�•�Þ���ˆ�v���Ü�i���V�À�i�>�Ì�i���Û�>�•�Õ�i��

�v�œ�À���L�œ�Ì�…���œ�Õ�À���V�Õ�Ã�Ì�œ�“�i�À�Ã���>�˜�`���œ�Õ�À���«�À�œ�`�Õ�V�i�À�Ã�]���Ì�…�i�˜���Ü�i��

�Ü�ˆ�•�•���>�•�Ã�œ���V�À�i�>�Ì�i���Û�>�•�Õ�i���v�œ�À�����>�Ž�i�À�6�i�À�Ã�i�°�»

�"�˜�i���Ü�>�Þ���œ�v���V�À�i�>�Ì�ˆ�˜�}���Û�>�•�Õ�i���v�œ�À���ˆ�Ì�Ã���«�À�œ�`�Õ�V�i�À�Ã���ˆ�Ã��

�L�Þ���w�•�•�ˆ�˜�}���Õ�˜�`�i�À�‡�Õ�Ì�ˆ�•�ˆ�â�i�`���L�Õ�ˆ�•�`���Û�œ�•�Õ�“�i�Ã���œ�˜���V�i�À-

�Ì�>�ˆ�˜���“�>�V�…�ˆ�˜�i�Ã�]���À�Õ�˜�˜�ˆ�˜�}���V�i�À�Ì�>�ˆ�˜���Ã�«�i�V�ˆ�w�V���“�>�Ì�i�À�ˆ�>�•�Ã�°��

�/�…�À�œ�Õ�}�…���Ì�…�i���«�•�>�Ì�v�œ�À�“���Ì�…�i�Þ���V�>�˜���L�ˆ�`���œ�˜���À�i�µ�Õ�i�Ã�Ì�Ã���v�œ�À��

�Ã�Õ�V�…���«�>�À�Ì�Ã�°���6�>�•�Õ�i���V�À�i�>�Ì�ˆ�œ�˜���>�•�Ã�œ���V�œ�“�i�Ã���v�À�œ�“���…�i�•�«�ˆ�˜�}��

�Ã�Õ�«�«�•�ˆ�i�À�Ã���i�Ý�«�>�˜�`���ˆ�˜�Ì�œ���˜�i�Ü���“�>�À�Ž�i�Ì�Ã���>�˜�`���>�«�«�•�ˆ�V�>�Ì�ˆ�œ�˜�Ã�°��

�/�…�ˆ�Ã���ˆ�Ã���>���Ž�i�Þ���«�>�ˆ�˜���«�œ�ˆ�˜�Ì���v�œ�À���>�˜�Þ���V�œ�˜�Ì�À�>�V�Ì�œ�À�°���º�/�…�i�Þ��

may be well established in certain countries, regions 
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A journey through time and AM
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“ Our objective is to be a technical -
ly competent company that can 
have discussions with our customers 
�C�D�Q�W�V���V�J�G�K�T���T�G�S�W�K�T�G�O�G�P�V�U���C�P�F���Y�K�V�J��
our suppliers about what it takes in 
�Q�T�F�G�T���V�Q���H�W�N�‚�N�N���V�J�Q�U�G���T�G�S�W�K�T�G�O�G�P�V�U��”
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companies such as Siemens Energy and GE Avia-
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who had made the decision to go on this journey 
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segment, which I believe was the largest, was made 
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looking to convince decision makers at the helm.
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production is actually a lot bigger than the industry 
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that deliver economic value, be it cost or time to 
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of industrial engineers and producers.
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AUTOMATING DIGITAL FACTORIES.

Let's talk!
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The evolution 
of Caracol to 
production LFAM

SPOTLIGHT

�
�Û�œ�•�Û�ˆ�˜�}�������‚�����Ì�i�V�…�˜�œ�•�œ�}�ˆ�i�Ã���v�À�œ�“���«�À�œ�Ì�œ-
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applications

In partnership with
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thanks to its robotic LFAM solution. It has stayed at 
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�Ì�̂ �œ�̃ �Ã���>�̃ �̀ ���̃ �i�i�̀ �Ã���v�À�œ�“ its customers.

���˜���œ�Ì�…�i�À���Ü�œ�À�`�Ã�]���
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�Ã�œ�v�Ì�Ü�>�À�i���Ì�œ���i�˜�>�L�•�i���}�À�i�>�Ì�i�À���“�>�Ì�i�À�ˆ�>�•���`�ˆ�Û�i�À�Ã�ˆ�Ì�Þ�]���“�œ�À�i��
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approach has led the company to work with custom-

ers in many advanced industries and, as we’ll see 
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production. Keep reading to understand how the 
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�œ�v���i�Ý�«�>�˜�`�ˆ�˜�}���Ì�…e LFAM market. 

The origins of Caracol
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system, which combined robotic systems and 
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design pieces using recycled or recyclable materi-

als, such as PLA. 
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design event, where visitors were invited to enjoy 

a drink at the generatively designed 3D printed 

Caracol was founded in 2018 and brought to market a large-
format robotic additive manufacturing technology.

Image: Caracol
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ings include a 3D printed bed, dining chairs, table, 

stools, and couch.
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is doing. By continuing to work on and improve its 
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ing capabilities to more materials and advancing 

system control, Caracol has gone beyond proto-
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aerospace, energy and marine industries.
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hensive solution, working in an integrated manner 
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keeping in mind the process and our clients’ appli-
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what we believe enabled us to enhance our system 

to serve more adv�>�˜�V�i�`���Ã�i�V�Ì�œ�À�Ã�°�»
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promising certain results, the company works with 

potential clients to show them how their robotic 

�����‚�����Ã�œ�•�Õ�Ì�ˆ�œ�˜���V�>�˜���L�i���L�i�˜�i�w�V�ˆ�>�•���v�œ�À���V�i�À�Ì�>�ˆ�˜���>�«�«�•�ˆ-
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since the beginning when it was developing its 
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“Our approach to technological development was 
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that has been tailored to introducing clients to its 

�����‚�����Ì�i�V�…�˜�œ�•�œ�}�Þ�°���/�…�i���w�À�Ã�Ì���Ã�Ì�i�«���ˆ�Ã���Ì�…�i���`�i�“�œ�˜�Ã�Ì�À�>-

tion project, in which Caracol and the client come 

up with a potential application that the client would 
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printing process. Once the demonstration compo -

nent has been 3D printed, it is the client who then 

tests and���µ�Õ�>�•�̂ �v�̂ �i�Ã���̂ �Ì�°��

“This allows us to provide the client with a busi-
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or can choose to install the robotic LFAM system at 
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This demonstration and integration strategy has 

�«�À�œ�Û�i�`���i�v�v�i�V�Ì�ˆ�Û�i�\���
�>�À�>�V�œ�•���…�>�Ã���L�i�i�˜���Ì�…�À�œ�Õ�}�…���ˆ�Ì���Ü�ˆ�Ì�…��

�“�>�˜�Þ���V�•�ˆ�i�˜�Ì�Ã�]���ˆ�˜�V�•�Õ�`�ˆ�˜�}���>�ˆ�À�V�À�>�v�Ì���“�>�˜�Õ�v�>�V�Ì�Õ�À�i�À�Ã���Ü�…�œ��

now have its robotic LFAM technology installed 

in-house. It was these collaborations that helped 
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in early 2022. 

Versatile robotic LFAM
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ments and practically limitless size and geometry 
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“ We continued developing our tech 
as a comprehensive solution, work -
ing in an integrated manner both 
on the hardware and software, and 
always keeping in mind our clients’ 
�C�R�R�N�K�E�C�V�K�Q�P�U���C�P�F���T�G�S�W�K�T�G�O�G�P�V�U��”

A proprietary extruder enables the printing 
of high-performance polymers.

Image: Caracol
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Notably, the robotic LFAM solution can be used with 
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ble with pelletized and shredded materials, meaning 
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LFAM solution can also process recycled materials. 
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many industries. In the automotive sector, Caracol 
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only 72 hours to print and laminate, was a whole 

kilogram lighter than the original spoiler.
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Caracol’s LFAM solutions. To date, its LFAM 3D 

printing technology has been used in the produc-
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as consoles, spoilers and grids. Our readers might 
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this segment: in 2021, it 3D printed a monocoque 
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Caracol engineered and manufactured a 
custom satellite tank for client D-Orbit.

Image: Caracol
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ing more sustainable produc tion solutions.
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R&D projects with end-user partners in this space. 

For instance, Caracol’s team has been working with 
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recycled MyReplast material called the “Beluga”. 

Image: Caracol
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more lightweight than the original system. “Our 
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LFAM technologies, not only with demonstrators 

�>�˜�`���«�À�œ�Ì�œ�Ì�Þ�«�i�Ã���L�Õ�Ì���Ü�ˆ�Ì�…���v�Õ�˜�V�Ì�ˆ�œ�˜�ˆ�˜�}���«�>�À�Ì�Ã�]�»���
�>�À�>�V�œ�•��

�V�œ�˜�V�•�Õ�`�i�Ã�°���º�7�i�½�•�•���V�œ�˜�Ì�ˆ�˜�Õ�i���«�Õ�Ã�…�ˆ�˜�}���v�œ�À�Ü�>�À�`���Ü�…�>�Ì��

our Robotic LFAM systems can do with a combined 
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innovation, as we believe this is what will allow us to 

provide the market with a solution that can truly sat-
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Airtech is looking to provide its Dahltram 

resins to every LFAM 3D printer. That could 
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ly turn into an unparalleled global revenue 
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How much does size 
matter in AM?

INSIGHTS
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company is leading the charge to scale this market 
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Through the Print-Tech brand, Airtech is now 
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advanced composite tooling applications. Print-Tech 
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quality control, in-house compounding, bespoke 

materials, niche applications and more. 
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used at low or high temperatures, including use in 

an autoclave. These thermoplastic composite resins 
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technologies and to do this, the company needs to 
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Sr. Technical Support Engineer at Airtech Advanced 

���>�Ì�i�À�ˆ�>�•�Ã�����À�œ�Õ�«�]���i�Ý�«�•�>�ˆ�˜�Ã��how they do it.

Airtech launched its Dahltram resins for 
�.�(�#�/�����&���R�T�K�P�V�K�P�I���C�V���,�'�%����������

Image: 3dpbm



3D printing experience
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is in aerospace tooling as well as a composite bond 
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analogy to me is common to thermoplastic in end-

use parts which are typically much stronger than the 

thermosets. It’s the sa�“�i���Ì�…�̂ �̃ �}���…�i�À�i�°�»

�
�Û�i�À�Þ�œ�˜�i���ˆ�˜���Ì�…�i���V�œ�“�«�œ�Ã�ˆ�Ì�i���ˆ�˜�`�Õ�Ã�Ì�À�Þ���ˆ�Ã���v�>�“�ˆ�•�ˆ�>�À���Ü�ˆ�Ì�…��

thermoset composite tools and what they’re capable 
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they have been able to run through over 350 auto-

clave cycles on certain printed tools without any 

issues. The company has been in compounding and 
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�Ì�…�i�À�i�]���ˆ�˜�V�•�Õ�`�ˆ�˜�}���`�ˆ�v�v�i�À�i�˜�Ì���Ž�ˆ�˜�`�Ã���œ�v���Î�����«�À�ˆ�˜�Ì�ˆ�˜�}���Ì�i�V�…-

nologies and systems. They also have an identical 
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�L�>�Ã�i���œ�v���
�Õ�Àopean clients. 
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ing on medium-size machines as well. The UK too, 

where United Airspace just launched their LFAM 
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to be the world’s largest 3D printing resin supplier. 
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�L�Õ�Þ���>���“�>�V�…�̂ �̃ �i�°�»
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�
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large machines. Today the market is already very 

�`�ˆ�v�v�i�À�i�˜�Ì���>�˜�`�p�>�V�V�œ�À�`�ˆ�˜�}���Ì�œ���<�>�V�…�p�ˆ�Ì�½�Ã���}�À�œ�Ü-
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can use so much material, that directly translates 
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material companies.
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�Ì�…�i�ˆ�À���«�>�V�i�Ã�°���/�œ�œ�•�Ã���}�i�Ì���L�Õ�ˆ�•�Ì���µ�Õ�ˆ�Ì�i���v�>�Ã�Ì���ˆ�˜���}�i�˜�i�À�>�•�°��
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Getting everyone on board
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LFAM adoption relate to supports and tempera-

ture resistance, but both are being aggressively 

researched and have various solutions. “I think prob-

ably the biggest hurdle with the technology as a 

whole is that the direction that we’re printing is usu-

�>�•�•�Þ���>���v�Õ�˜�V�Ì�ˆ�œ�˜���œ�v���Ì�…�i���Ì�œ�œ�•���Ã�ˆ�â�i�°���/�…�i�À�“�Ü�œ�œ�`���Ã�Þ�Ã�Ì�i�“�Ã��

have a VLP option where a right angle moves down 
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angles still apply. You can still print support mate-
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Temperatures may be an easier challenge to meet. 
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tools is probably around 400°F, which is about 
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aerospace, where they usually cure at 180°Celsius at 
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the automotive industry that cures at around 130°C 

�Ü�ˆ�Ì�…���È�‡�Ç���L�>�À�°���‚�Ì���Ì�…�ˆ�Ã���À�>�˜�}�i���œ�v���Ì�i�“�«�i�À�>�Ì�Õ�À�i�]���Ì�…�i�À�i���ˆ�Ã��

�˜�œ���•�ˆ�“�ˆ�Ì�>�Ì�ˆ�œ�˜���ˆ�˜���Ì�i�À�“�Ã���œ�v���Ü�ˆ�Ì�…�Ã�Ì�>�˜�`�ˆ�˜�}���Ì�…�i���Ì�i�“�«�i�À�>-

ture and pressure. Furthermore, the mechanics also 
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light weighting the ���v�œ�À�“�̂ �̃ �}���̀ �̂ �i�Ã�°�»
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than PEEK and PEKK. “PEI can take up to 180°C, and 
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Dahltram 350 PEI material. Now, we don’t have many 
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Yet another challenge is material quality. Not just 
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dard injection molding granulates as 3D printable, 

which inevitably resulted in less-than-optimal parts. 
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“ In Luxembourg, we can put down up 
to 500 lbs of material an hour. In Ten -
nessee, we can put down 200 lbs per 
hour. We’ve been putting those larger 
extruders through their paces. ”
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oversold and set the industry back a little bit. “The 
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the time the most I had seen anyone in the industry 
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Belotti, Thermwood, CEAD, CMS or Titan, as well 

as service providers like Caracol and AI Build and at 
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whom have not yet gone public with their projects. 

Airtech has worked on projects such as a layup tool 

�L�Õ�ˆ�•�Ì���Ü�ˆ�Ì�…�����˜�}�i�À�Ã�œ�•�•���v�œ�À���	�‚�
�½�Ã���˜�i�Ý�Ì�‡�}�i�˜���w�}�…�Ì�i�À���«�•�>�˜�i�°��

The company has produced tools to produce com-
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ically cutting lead times. The company has shown 
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“At the moment the temperature limit for 3D printed tools is probably 
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Why buy?
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LFAM technology, even more than possible cost sav-
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This very clear value proposition is making LFAM 

�œ�˜�i���œ�v���Ì�…�i���v�>�Ã�Ì�i�Ã�Ì���Ì�i�V�…�˜�œ�•�œ�}�ˆ�i�Ã���Ì�œ���«�i�˜�i�Ì�À�>�Ì�i���ˆ�˜�Ì�œ���ˆ�Ì�Ã��

�À�i�v�i�À�i�˜�V�i���“�>�À�Ž�i�Ì�°��� �œ�Ì���•�Õ�Ã�Ì���Ì�…�i���Õ�Ã�Õ�>�•���L�i�•�œ�Ü���£�¯���Ì�œ���Î�¯��

�>�Ì���“�œ�Ã�Ì���Ì�…�>�Ì���Ü�i���œ�v�Ì�i�˜���Ã�i�i���ˆ�˜���“�œ�Ã�Ì���œ�Ì�…�i�À���>�À�i�>�Ã���œ�v���‚����

but double-digit market penetration. “I would say 
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are overly cautious. I have a major customer here in 
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you’re going to be twelve years behind at that point’. 
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“There are customers we’re working with that LFAM 
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he adds, “they have not been made public yet. The 
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on the marine segment now, and in general we are 
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about large structures, too. There’s a program going 
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ahead is clear.

Airtech has achieved 75-80% reductions 
in lead time for tooling cycles. 
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The biggest benef i t  we have

gained from using

Kensington Addi t ive is their

knowledge of  the addi t ive

manufactur ing market.

Velo3D wi l l  Cont inue toVelo3D wi l l  Cont inue to

partner wi th kensingtonpartner wi th kensington

addi t ive for  our futureaddi t ive for  our future

recrui tment needs.recrui tment needs.

T e s t i m o n i a l  b y

"Kensington Additive has an excellent understanding of
what Velo3D needs, and this is demonstrated by the
quality candidate profiles we receive.
 
They really understand the nuances involved in the
industry and can place people in different roles and job
functions with minimal ramp-up time for each position.

Since 2014, Kensington Additive has established an unrivaled network of talent across the globe and has successfully

partnered with some of the market-leading machine manufacturers, end-users, powder producers, and service

bureaus across North America, Europe, and the UK, becoming the headhunter of choice within 3D printing.

A d d i t i v e  M a n u f a c t u r i n g  H e a d h u n t i n g  S p e c i a l i s t s

w w w . k e n s i n g t o n a d d i t i v e . c o . u k

M e e t  t h e  t e a m  a t  R a p i d  +  T C T

The feedback they provide to us is valuable, too. One

thing we appreciate is how communicative and

transparent the team at Kensington Additive is with

us.

 

Despite the geographical time difference, Kensington

Additive provides Velo3D with quality candidates in

the U.S. The firm has an excellent track record of

successful job placements."
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turing part size capabilities

Composites LFAM 
goes extra large

EVENTS
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is where the composites community comes together 

to show the latest achievements and to plan the 
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LFAM for tools and parts
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its Masterprint systems, another company with a 

composite LFAM system on the market is CNC-spe-
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CNC specialist, Breton, introduced the Genesi LFAM 
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Looking for killer applications
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a consolidated let alone mature industry segment. 
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smallest among these companies, Airtech, is prob-

ably the one that has the current leadership in this 

segment through the Printech division.
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primary commercial opportunity for composites AM.
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Other companies that, like CEAD, started out target-
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Back to the thermosets
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printing, so two 3D printing companies, in particular, 

presented very unique and innova tive solutions.
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poured into a 3D printed shell that can be broken 

and washed away with water, leaving the geometri-
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a US company called Magnum Venus Products 
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developed a new LFAM process and systems to 
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“ Composite materials can offer the 
best mechanical properties anywhere 
in terms of lightweight, strength, 
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even hardness. But they are unbeliev -
ably hard to work with. ”
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duce large-scale parts in various resolutions using 
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on the market today.

(Serial) composite manufacturing is hard
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the challenges that go into producing real objects 
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ity, temperature resistance, and even hardness. But 

they are unbelievably hard to work with because they 
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Some 3D printing companies are trying to address 

this vacuum but in order to do that, they need to be 
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10000 system for composite tooling at JEC 2022.
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