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Automating depowdering in 3D printing

Joint development project by Festo and Solukon boosts efficiency

Industry experts are forecasting a golden era for additive manufacturing, with annual
growth rates of 24% anticipated into 2024. The automation of 3D printing processes offers
further growth potential, for example in feeding or depowdering the

components. When it comes to the depowdering of laser-melted metal

parts, Solukon is the world's leading supplier. It is working together with Festo, the global
player in industrial automation technology, to establish whether it is possible to push the
level of automation for depowdering even further and, if so, by how much.

Solukon's powder removal systems are already considered to have the leading
technological edge. Based on Solukon’s proprietary Smart Powder Recuperation
technology (SPR®), these cleaning systems remove the powder residues from complex
3D-printed metal components through an automated process of swivelling and vibration
excitation. With the advanced frequency system, the flow of the powder can be
continually controlled so that narrow openings and channels can be depowdered.

Thanks to this technology, Solukon machines can also depowder components with
complex voids and channels such as heat exchangers. The Solukon systems already offer
three benefits compared with the conventional manual cleaning of components:
reproducibility, cost reduction and safety. The automated process for swivelling and
vibrating the components can be standardised and is reproducible.

Blowing off powder using compressed air

Automated depowdering processes can sometimes struggle to remove powder from
component surfaces despite rotating and vibrating the component, particularly when
dealing with difficult-to-handle materials like copper. Using a light and direct blow of air
will dislodge these fine deposits. By blowing air through the channels it is also possible to
check that they are free of deposits. Currently this is a manual procedure that can be
carried out easily at the Solukon system using glove ports. However, larger components
with a height of at least 1 metre make access more difficult and this requires automated
support. A joint project between Festo and Solukon to investigate handling solutions and
kinematics will show how this process can be designed with maximum efficiency.
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Increasing complexity

One trend that is becoming clear in additive manufacturing is that components are
increasing in size and in the complexity of their inner geometries. Solukon’s aerospace
customers have particularly high requirements. It is also a sector where the demand for
large components manufactured using additive methods is steadily growing. However,
these large components are more complex to handle than small components with simple
geometries.

The aim of the joint research project is to optimise existing automated processes for
depowdering. A fully automated and integrated process chain would also be possible.
Overall, the manufacturing costs for the components would go down.

Automated handling system

The project involves adding a handling system to the depowdering system. This system
automatically moves the blowing or machining tool. The challenges for this automation
solution lie in the flexible adaptation of the motion profile to changing component
contours and in the ambient conditions, where the key issues are dust protection, ATEX
and protected atmosphere.

Festo and Solukon are currently working on a concept to simulate the automation
platform that provides the necessary, flexible machining possibilities. This includes a
feasibility analysis of how accessible the working space is. In a visionary move, artificial
intelligence could support contour detection using the CAD data of the component to be
machined. “We are delighted to be partnering with Festo, and to have its innovative
strength and expertise in automation technology on board for this project”, says Andreas
Hartmann, CEO and technical director of Solukon Maschinenbau GmbH.

Taking full advantage of the potential of automation

Fully automated and residue-free depowdering should lead to accelerated, precise and
reproducible processes and ensure that manual rework is no longer necessary. This will
significantly cut the manufacturing costs for different batch sizes. “Up to now, we have
not taken advantage of the potential of automation in many process steps. We therefore
see these innovative automation approaches as great opportunities for the future topic of
additive manufacturing”, explains Felix Hantsch, project manager in Innovation and
Robotics Cluster DACH at Festo.

In an animation, the project partners Festo and Solukon visualise the potential of their
project for the optimisation of fully automated depowdering processes:
https://www.youtube.com/watch?v=HMkdPd5iKjM

www.solukon.de
www.festo.com/3Dprinting
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Please refer to: Press image Depowdering system from Solukon

Caption: Award-winning depowdering system SFM-AT800-S from
Solukon with Smart Powder Recuperation technology SPR®.
(Image: Solukon Maschinenbau GmbH)

Please refer to: Press image Depowdering using compressed air
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Caption: Automated surface treatment using compressed air for
residue-free depowdering. The air gun nozzle is moved using

a multi-axis kinematic system.
(Image: Solukon Maschinenbau GmbH)

Please refer to: Press image Andreas Hartmann, Solukon
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Caption: Andreas Hartménn, CEO and technical director of Solukon.
(Image: Solukon Maschinenbau GmbH)

Please refer to: _ Press image Felix Hantsch, Festo
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Caption: Felix Hantsch, project manager in Innovation and Robotics
Cluster DACH at Festo. (Image: Festo SE & Co. KG)
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About Solukon:

Solukon Maschinenbau is an international, state-of-the art, international, owner-operated
company that specialises in the development, assembly and sale of cleaning booths for
industrial 3D printing. Established in 2015 by Andreas Hartmann and Dominik Schmid,
the company which is located in Augsburg, Germany, has extensive experience in the
development of additive manufacturing systems and the associated peripherals and
offers a wide range of individual powder processing systems. Solukon products meet the
highest standards in terms of functionality and safety, and are approved as a safe and
reliable way of removing difficult-to-handle and reactive materials like titanium and
aluminium. Leading manufacturers of 3D printing systems including AMCM, SLM-
Solutions and EQS, institutes like NASA and CERN, and companies like Siemens and the
ArianeGroup rely on Solukon systems.

About Festo:

Festo is a global player and an independent family-owned company with headquarters in
Esslingen am Neckar, Germany. The company supplies pneumatic and electrical
automation technology to 300,000 customers of factory and process automation in over
35 industries. The products and services are available in 176 countries. With about 20,000
employees in over 250 branch offices in 61 countries worldwide, Festo achieved a
turnover of around €2.84 billion in 2020. Each year around 8% of this turnover is invested
in research and development.

In this learning company, 1.5% of turnover is invested in basic and further training. Yet
training services are not only provided for Festo's own staff — Festo Didactic SE also
supplies basic and further training programmes in the field of automation technology for
customers, students and trainees.
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