Next generation multi-material 3D food printer concept
Citation for published version (APA):
Klomp, D. J., & Anderson, P. D. (2017). Next generation multi-material 3D food printer concept. Poster session
presented at Dutch Polymer Days 2017, Lunteren, Netherlands.

Document status and date:
Published: 13/03/2017
Document Version:
Publisher’s PDF, also known as Version of Record (includes final page, issue and volume numbers)
Please check the document version of this publication:
• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
• You may not further distribute the material or use it for any profit-making activity or commercial gain
• You may freely distribute the URL identifying the publication in the public portal.
If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 25. Jan. 2022

Next generation multi-material
3D food printer concept
Dolf J. Klomp, Patrick D. Anderson

Introduction

Next Generation Food Printer

3D food printing is a new rapidly developing technology
capable of creating food structures that are impossible to
create with normal processing techniques. Interested
parties are the food industry and culinary experts. A
Michelin chef printed chocolate globes with a TNO
developed food printer, see Figure 1.

To address these challenges a next generation food printer
will be developed. This printer will be a powder bed printer
capable of creating a multi-material powder bed. Powder
deposition will be akin to the rain model[1], shown in Fig 4.

Figure 1: Three chocolate globes filled with flavors originating from the

Figure 4: (Left) Three types of rain models with (I) no- (II) partial- and

highlighted continents printed by Michelin chef Wouter van Laarhoven.

(III) multiple-restructuring. (Right) A 2D simulated powder bed based on
model III with relative 3D density by particle removal[2].

Challenges
One of the challenges is the creation of different textures
by printing regions with different structural properties. An
example of the creation of different textures by printing
denser or more porous layers is shown in Figure 2.
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For the creation of multi-material powder voxels a
miniaturized piezoelectric activated micro hopper is
envisioned. Intermittent deposition of different powder
types is possible with this device[3] by actively breaking the
powder dome structure formed in a nozzle creating a flow.
The forming of a powder dome is shown in Figure 5.

Figure 2: A multi-texture 3D printed food product from specifically
designed cake mix created with powderbed printing and a postprocessing baking step.

A second challenge is the creation of 3D food objects
consisting of multiple materials. The materials should be
depositable in a voxel like manner for complete design
freedom. A first example of a multi-material food object
created with concentric FDM is shown in Figure 3.

Figure 5: (Left) A schematic representation of a powder dome of
granular material in a nozzle. (Right) A powder dome of tungsten
carbide in a 210 µm inner diameter tube[4].

Conclusion and future work
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Figure 3: (Left) A printed fusilli pasta shape. (Right) Micro-CT images of
the same shape printed with concentric FDM with two different
materials, resulting in an outer shell and an inner core.
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All sub-processes for creating multi-material, multi-texture
3D printed food objects are available. Combining these
processes in a single machine is simple engineering.
Future work will entail the creation of a 3D Discrete
Element Method model to simulate powder flow through a
hopper and subsequent powder bed generation.
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