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2 	Optical system of the processing head.

Task

To produce large metal components using LPBF, Fraunhofer 

ILT has developed a scalable machine design with a movable 

�S�U�R�F�H�V�V�L�Q�J���K�H�D�G�����R�S�W�L�F�D�O���V�\�V�W�H�P���D�Q�G���O�R�F�D�O���V�K�L�H�O�G�L�Q�J���J�D�V���J�X�L�G�H������

The previous prototype only has a single laser scanner unit, 

which limits the build rate and results in long production 

�W�L�P�H�V�����S�D�U�W�L�F�X�O�D�U�O�\���I�R�U���O�D�U�J�H���F�R�P�S�R�Q�H�Q�W�V�����$�V���S�D�U�W���R�I���W�K�H

Fraunhofer lighthouse project futureAM, a processing head 

�Z�L�W�K�����Y�H���O�D�V�H�U���V�F�D�Q�Q�H�U���X�Q�L�W�V���K�D�V���E�H�H�Q���G�H�Y�H�O�R�S�H�G���D�Q�G���W�H�V�W�H�G��

Method

The design of the optical system – in particular the arrange-

�P�H�Q�W���R�I���W�K�H�����'���J�D�O�Y�D�Q�R�P�H�W�H�U���X�Q�L�W�V���D�Q�G���W�K�H���V�K�L�H�O�G�L�Q�J���J�D�V��

�V�\�V�W�H�P���K���D�U�H���D���F�H�Q�W�U�D�O���F�R�P�S�R�Q�H�Q�W���R�I���W�K�H���U�H�V�H�D�U�F�K���Z�R�U�N�����7�R��

increase productivity, the institute has searched for a high 

�R�Y�H�U�O�D�S���E�H�W�Z�H�H�Q���W�K�H���D�G�M�D�F�H�Q�W���V�F�D�Q�����H�O�G�V�����$�W���W�K�H���V�D�P�H���W�L�P�H����

�W�K�H���P�R�V�W���K�R�P�R�J�H�Q�H�R�X�V�O�\���S�R�V�V�L�E�O�H���V�K�L�H�O�G�L�Q�J���J�D�V��� �R�Z���L�Q���W�K�H��

�S�U�R�F�H�V�V�L�Q�J���K�H�D�G���P�X�V�W���E�H���H�Q�V�X�U�H�G�����$�V���I�D�U���D�V���W�K�H���D�F�K�L�H�Y�D�E�O�H��

component accuracies are concerned, the optical system must 

be calibrated so that defects do not occur in the transitions 

�E�H�W�Z�H�H�Q���W�K�H���V�F�D�Q���D�U�H�D�V�����,�Q���D�G�G�L�W�L�R�Q�����V�X�L�W�D�E�O�H���S�U�R�F�H�V�V�L�Q�J���V�W�U�D�W�H-

gies are required so that the simultaneous remelting processes 

�G�R���Q�R�W���L�P�S�D�L�U���H�D�F�K���R�W�K�H�U��

Results

�7�K�H���S�U�R�W�R�W�\�S�H���R�I���W�K�H���P�D�F�K�L�Q�L�Q�J���K�H�D�G���K�D�V�����Y�H���F�R�P�S�D�F�W��

�J�D�O�Y�D�Q�R�P�H�W�H�U���X�Q�L�W�V���D�U�U�D�Q�J�H�G���L�Q���D���U�R�Z���D�Q�G���D���I�R�R�W�S�U�L�Q�W���R�I�����������[��

���������P�P�a�����)�L�Y�H�����E�H�U���O�D�V�H�U�V���Z�L�W�K���D���P�D�[�L�P�X�P���R�X�W�S�X�W���R�I�����������:��

�V�H�U�Y�H���D�V���E�H�D�P���V�R�X�U�F�H�V�����%�\���X�V�L�Q�J���D���V�L�P�X�O�D�W�L�R�Q���W�R���D�G�D�S�W���W�K�H��� �R�Z��

components, Fraunhofer was able to achieve a homogeneous 

�V�K�L�H�O�G�L�Q�J���J�D�V��� �R�Z���D�F�U�R�V�V���W�K�H���H�Q�W�L�U�H���Z�L�G�W�K���R�I���W�K�H���S�U�R�F�H�V�V�L�Q�J��

�K�H�D�G�����7�R���L�P�S�U�R�Y�H���D�F�F�X�U�D�F�\�����W�K�H���L�Q�V�W�L�W�X�W�H���D�O�V�R���G�H�Y�H�O�R�S�H�G���D��

�Q�H�Z���P�H�W�K�R�G���I�R�U���F�D�O�L�E�U�D�W�L�Q�J���D�Q�G���D�O�L�J�Q�L�Q�J���W�K�H���V�F�D�Q�����H�O�G�V����

to increase productivity, it developed a CAM system that 

optimizes the scanner utilization in the process and minimizes 

�W�K�H���P�D�Q�X�I�D�F�W�X�U�L�Q�J���W�L�P�H�����2�Q���W�K�H���E�D�V�L�V���R�I���P�D�Q�X�I�D�F�W�X�U�L�Q�J���W�U�L�D�O�V����

�V�X�L�W�D�E�O�H���P�D�F�K�L�Q�L�Q�J���V�W�U�D�W�H�J�L�H�V���Z�H�U�H���L�G�H�Q�W�L���H�G���W�K�D�W���H�Q�D�E�O�H���K�L�J�K��

productivity with high process robustness and component 

�T�X�D�O�L�W�\��

Applications

Thanks to machine and process technology presented here, 

�/�3�%�)���F�R�P�S�R�Q�H�Q�W�V���Z�L�W�K���D���V�L�]�H���R�I���X�S���W�R�������������[�����������[�����������P�P�b��

�F�D�Q���E�H���P�D�Q�X�I�D�F�W�X�U�H�G���U�H�O�L�D�E�O�\���D�Q�G���S�U�R�G�X�F�W�L�Y�H�O�\�����7�K�H���N�Q�R�Z�O�H�G�J�H��

gained can be transferred to the development of new, 

�F�R�P�P�H�U�F�L�D�O���V�\�V�W�H�P�V��

�7�K�L�V���S�U�R�M�H�F�W���K�D�V���E�H�H�Q���V�X�S�S�R�U�W�H�G�����Q�D�Q�F�L�D�O�O�\���E�\���W�K�H���)�U�D�X�Q�K�R�I�H�U��

�*�H�V�H�O�O�V�F�K�D�I�W��

Contact 
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