


high-dynamic machine drivetrains

High-dynamic machine drivetrains

VALIDATED DIGITAL MOTION PRODUCT 
ARCHITECTURE 

Scalable functional modules, including actuation, mechanics, 
control, embedded software, remote software, sensing systems,  
connectivity and autonomous driving technology

Realising Smart Motion Systems that are

• �3�F�D�P�O�m�H�V�S�B�C�M�F
• Hyper reliable
• Versatile
• Functionally Safe to use

Vehicle drivetrains & vehicle dynamics

Autonomous vehicles 

KEYWORDS
Hybridization/electri�cation, drivetrains, architecture, torque vec -
toring control, e-storage solutions, suspension
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�G�V�F�M�T���J�T���E�S�J�W�F�O���C�Z���M�P�X�F�S���B�O�E���D�M�F�B�O�F�S�Ü�F�N�J�T�T�J�P�O�T�����/�F�X���Q�S�P�Q�V�M�T�J�P�O���U�Z�Q�F�T��
�I�B�W�F�� �N�P�S�F�� �P�Q�F�S�B�U�J�O�H�� �n�F�Y�J�C�J�M�J�U�Z�� �B�O�E�Ü �D�B�O�� �X�P�S�L�� �X�J�U�I�� �N�V�M�U�J�Q�M�F�� �F�O�F�S�H�Z��
storage systems such as (super) capacitors, batteries, mechanical 
�n�Z�X�I�F�F�M�T�� �B�O�E�� �G�V�F�M�Ü�D�F�M�M�T���� �5�I�F�� �S�P�M�F�� �P�G�� �U�I�F�� �D�P�N�C�V�T�U�J�P�O�� �F�O�H�J�O�F�� �D�B�O�O�P�U��
�C�F�� �V�O�E�F�S�F�T�U�J�N�B�U�F�E�� �G�P�S�� �U�I�F�� �M�P�O�H�� �P�Q�F�S�B�U�J�P�O�B�M�� �S�B�O�H�F�� �B�O�E�Ü �I�J�H�I��
�Q�P�X�F�S�Ü �E�F�O�T�J�U�Z���� �5�I�F�� �D�P�N�C�J�O�B�U�J�P�O�� �P�G�� �B�O�� �P�Q�U�J�N�J�[�F�E�� �B�S�D�I�J�U�F�D�U�V�S�F�� �B�O�E��
�P�Q�U�J�N�B�M���T�J�[�F�E���E�S�J�W�F�U�S�B�J�O���J�T�Ü�J�N�Q�P�S�U�B�O�U���U�P���B�D�I�J�F�W�F���B�O�Ü�F�õ�D�J�F�O�U���B�O�E���D�P�T�U��
optimal solution for the application. Drivetrain architecture has a 
�I�V�H�F�� �J�N�Q�B�D�U�� �P�O�Ü�U�I�F�� �D�P�O�U�S�P�M�� �Q�P�T�T�J�C�J�M�J�U�J�F�T�� �U�I�B�U�� �J�N�Q�B�D�U�T�� �U�I�F�� �E�Z�O�B�N�J�D�T��
�B�O�E�� �F�õ�D�J�F�O�D�Z�� �P�G�� �U�I�F�� �W�F�I�J�D�M�F���� �"�S�D�I�J�U�F�D�U�V�S�B�M�� �D�I�P�J�D�F�T�� �T�V�D�I�� �B�T�� �J�O��
�C�P�E�Z�Ü�W�F�S�T�V�T���*�O���8�I�F�F�M���.�P�U�P�S�T����U�Z�Q�F�T���P�G���I�Z�C�S�J�E�J�[�B�U�J�P�O��Ü�B�D�U�J�W�F���P�S���Q�B�T�T�J�W�F��
�T�V�T�Q�F�O�T�J�P�O�� �B�O�E�� �����7�� �B�V�Y�J�M�J�B�S�J�F�T�Ü �F�ô�F�D�U�T�� �U�I�F�� �B�N�P�V�O�U�� �P�G�� �D�P�O�U�S�P�M�M�B�C�M�F��
�B�D�U�V�B�U�P�S�T�� �G�P�S�� �W�F�I�J�D�M�F�� �E�Z�O�B�N�J�D�T�� �B�O�E�� �F�O�F�S�H�Z�� �N�B�O�B�H�F�N�F�O�U���Ü �5�I�F��
�E�F�W�F�M�P�Q�F�E�Ü �E�S�J�W�F�U�S�B�J�O�T�Ü �B�S�F�� �B�Q�Q�M�J�D�B�C�M�F�� �G�P�S�� �B�V�U�P�O�P�N�P�V�T�� �T�Z�T�U�F�N�T�� �B�O�E��
�O�F�F�E���U�P���C�F���E�F�T�J�H�O�F�E���U�P���D�P�Q�F���X�J�U�I���T�Z�T�U�F�N�Ü�G�B�V�M�U�T���U�P���B�M�M�P�X���G�B�V�M�U���U�P�M�F�S�B�O�U��
�D�P�O�U�S�P�M�Ü �B�O�E�� �G�V�O�D�U�J�P�O�B�M�� �T�B�G�F�U�Z���� �'�M�B�O�E�F�S�T�� �.�B�L�F�� �I�B�T�Ü �D�P�N�Q�F�U�F�O�D�F�T���
�N�P�E�F�M�T�� �B�O�E�Ü�E�F�E�J�D�B�U�F�E�Ü�S�F�T�F�B�S�D�I�� �Q�M�B�U�G�P�S�N�T�� �U�P�� �W�B�M�J�E�B�U�F�� �U�I�F�T�F�Ü�W�F�I�J�D�M�F��
technologies.

KEYWORDS
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�5�P�X�B�S�E�T���J�O�E�V�T�U�S�Z������������B�V�U�P�O�P�N�P�V�T���W�F�I�J�D�M�F�T���X�J�M�M���C�F���G�P�V�O�E���J�O���N�B�O�Z����
areas of application, such as the manufacturing industry, logistics 
and agriculture. These autonomous vehicles will not only drive, but 
�B�M�T�P���Q�F�S�G�P�S�N���B���X�P�S�L�J�O�H���U�B�T�L���J�O���B���n�F�Y�J�C�M�F����T�B�G�F���B�O�E���Q�S�P�E�V�D�U�J�W�F���N�B�O�O�F�S����
�5�P���J�O�D�S�F�B�T�F���n�F�Y�J�C�J�M�J�U�Z����D�P�M�M�B�C�P�S�B�U�J�P�O���X�J�U�I���I�V�N�B�O�T���J�T���P�G�U�F�O���O�F�F�E�F�E�����5�P��
increase productivity and throughput, further collaboration with 
other autonomous (working) vehicles will become more and more 
important.

State-of-the-art solutions exist, but these are often conservative 
�	�B�O�E���U�I�F�S�F�C�Z���T�M�P�X�
���P�S���O�P�U���n�F�Y�J�C�M�F���F�O�P�V�H�I���G�P�S���U�I�F���B�Q�Q�M�J�D�B�U�J�P�O���O�F�F�E�T��
of the end user. Flanders Make applies knowledge – obtained in 

Smart Machines

Typical application requirements: Productivity - Energy e�ciency - TCO - Versatility - Reliability - (human) Interaction
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KEYWORDS
New motion concepts, Total cost of ownership (TCO), High 
performance�cooling, Energy�e�cient�lubrication,�Modularity

Drivetrains for both machines and vehicles need to be devel-
oped with ever increasing demands on performance, cost and 
�F�O�F�S�H�Z�� �F�õ�D�J�F�O�D�Z���� �"�� �T�U�S�P�O�H�� �B�S�D�I�J�U�F�D�U�V�S�B�M�� �E�F�T�J�H�O�� �X�J�U�I�� �Q�S�P�Q�F�S��
�T�F�M�F�D�U�J�P�O�� �P�G�� �T�V�C�T�Z�T�U�F�N�T�� �B�O�E�� �D�P�N�Q�P�O�F�O�U�T�� �J�T�� �B�� �m�S�T�U�� �T�U�F�Q�� �J�O�� �U�I�F��
optimization of the drivetrain.

�*�O�O�P�W�B�U�J�W�F�� �D�P�O�D�F�Q�U�T�� �P�O�� �N�P�E�V�M�B�S�� �B�S�D�I�J�U�F�D�U�V�S�F��� �F�õ�D�J�F�O�U�� �T�V�C�T�Z�T-
tems, temporary energy storage in power electronics or newly 
�E�F�W�F�M�P�Q�F�E�� �D�P�N�Q�P�O�F�O�U�T�� �M�J�L�F�Ü �N�B�H�O�F�U�J�D�� �T�Q�S�J�O�H�T��� �M�F�B�E�� �U�P�� �M�P�X�F�S��
energy consumption and reduced cost.

Building a prototype of the high-dynamic drivetrain, validating 
its most critical performance indicators and testing of the new 
subsystems and components in a real machine or relevant envi-
ronment, is the second step in moving towards industrial

Weaving machine + jacquard

WHAT WE OFFER
• Support in choices of drivetrain architecture, energy management 

and storage
• Optimal sizing: subsystem/component
• �.�P�E�F�M�M�J�O�H����J�E�F�O�U�J�m�D�B�U�J�P�O���B�O�E���E�F�T�J�H�O���P�G���E�S�J�W�F�U�S�B�J�O�T
• Building proof-of-concept drivetrains and vehicles
• Component testing in real vehicles
• Validation of vehicles dynamics and propulsion solutions

�U�I�F�� �B�V�U�P�N�P�U�J�W�F�� �m�F�M�E�� �o�� �U�P�� �J�O�D�S�F�B�T�F�� �U�I�F�� �F�õ�D�J�F�O�D�Z�� �B�O�E�� �n�F�Y�J�C�J�M�J�U�Z�� �P�G��
autonomous driving and working vehicles, while guaranteeing safety.

WHAT WE OFFER
• Architecture design for mobile robots, agricultural vehicles and 

AGVs in logistics.
• Implementation of a proof-     

of-concept autonomous 
driving and/or working 
vehicle 

• Virtual and experimental 
validation of autonomous 
driving and working 
functions,

KEYWORDS
Automated, Interconnected, Versatile, Reliable, Serviceable

�5�I�F���U�S�B�O�T�J�U�J�P�O���J�O�U�P���*�O�E�V�T�U�S�Z�����������S�F�R�V�J�S�F�T���N�B�O�V�G�B�D�U�V�S�J�O�H���N�B�D�I�J�O�F�T���U�P��
�C�F���W�F�S�T�B�U�J�M�F����B�V�U�P�N�B�U�F�E����F�O�F�S�H�Z���F�õ�D�J�F�O�U����T�B�G�F���y���X�I�J�M�F���U�I�F���U�S�B�O�T�J�U�J�P�O��
to service models further pushes the envelope for serviceability, 
reliability and lifetime. Many architectural improvements present 
themselves to facilitate this transition:

• Modular machines create versatility during design and operation
• Internet of things and digital twins allow predictive maintenance
• Interconnected machines allow multi-machine energy 

management
However, all these architectural improvements need to be designed, 
selected, evaluated and validated before making it to the market. 
Inventions such as our smart clamping device, which dramatically 
�J�O�D�S�F�B�T�F�T�� �U�I�F�� �F�ô�F�D�U�J�W�F�O�F�T�T�� �P�G�� �B�� �N�B�D�I�J�O�J�O�H�� �Q�S�P�D�F�T�T��� �B�S�F�� �Q�S�P�P�G�� �U�I�B�U��
Flanders Make has the expertise and infrastructure to achieve this. 
Flanders Make can make the transitions happen.

WHAT WE OFFER
• Designing, selecting 

and evaluating novel 
�B�S�D�I�J�U�F�D�U�V�S�F�Ü

• Minimizing your total 
cost of ownership and 
usership

• Building new machines
• Integrating and testing 

your components in 
our state-of-the-art 
infrastructure

• Validating architectural 
improvements

Core competences 

Enabling competences in collaboration with other corelabs
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WHAT WE OFFER

• Support in choices of drivetrain architecture towards 
optimal design for energy management

• Design of system architecture and related actuation sys-
�U�F�N�T���	�F�M�F�D�U�S�P�N�F�D�I�B�O�J�D�B�M����I�Z�E�S�B�V�M�J�D�T��Ü�M�V�C�S�J�D�B�U�J�P�O����D�P�P�M�J�O�H��y�
�Ü

• Design of drivetrain subsystems and components
• Build of proof-of-concept prototypes
• New component testing in real machines as a step in the 

validation process.
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