3D Imaging for industrial applications
Food / Packaging

Analysis of folded packaging materials
Tetra Pak is the world´s leading food processing and packaging solutions company. To predict and control the behavior of the
materials which are used for packaging, Tetra Pak is committed to simulation using digital 3D models. For obtaining reliable virtual
models, it is important to know the geometrical changes the products undergo during production and the exact geometry of the
end products. To quantitatively investigate how the materials behave when being folded, and to generate realistic input for the
virtual models, an analysis pipeline has been developed at the 3D Imaging Centre at DTU.
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Slices of CT data with aluminium being the outer layer (a) or the
inner layer (b) of the fold.
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Packages for liquid food products are made of a laminar material
consisting of paperboard, aluminium foil and polymers. For generating
high-precision virtual models of these packages, the challenge is
to describe the material’s geometry with precision as it is bent at
different angles. For this purpose, the real packaging material was to be
studied non-destructively in 3D. Besides studying different processing
parameters and four folding angles, we also investigated the two
directions in which the material can be folded. From these studies, we
could extract virtual 3D representations which will be the basis for
further modelling at Tetra Pak. In addition to obtaining geometric input
for modelling, Tetra Pak is also interested in quantitatively measuring
how the layers behave when being folded.

Collaboration
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Detected inner and outer layers at different folding angles. The
aluminium layer being the a) outer and b) inner layer.
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Through the collaboration between Tetra Pak and the 3D Imaging
Centre at DTU, the packaging material was characterised using micro
X-ray computed tomography (CT) and in-house developed analysis tools.
This collaboration was part of the LINX project, in which researchers
at leading Danish universities collaborate with scientists in industry to
solve industry relevant problems using advanced neutron and X-ray
techniques.

Results

Extracted layers at 90° and 180° folding. The aluminium layer is the
inner layer in both subfigures.
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Distance measurement distributions with aluminium as the outer
layer (a) and inner layer (b) at 180° folding.

The packaging material was scanned using a Zeiss Xradia 410 X-ray CT
setup. Based on the obtained 3D images, the aluminium layer and the
opposite clay coat layer needed to be extracted virtually. To do this, we
applied a geometric transformation and a subsequent surface detection
method at each folding angle. Subsequently, the paperboard texture
was used to align the layers at the different folding angles. After
alignment, the layers are a precise representation of the geometry that
Tetra Pak can use as an input to modelling and simulation. To quantify
how the material behaves during folding, the distance between the
inner and outer layers was used, which lead to discover that the
behaviour is different depending on the direction of the fold. For now,
this tool was applied to one specific material. In the future, it could
be used to study the effect of further processing parameters or other
layer compositions. In addition, faster X-ray CT acquisition would allow
to study the folding process in situ, that is during folding.

Imaging Industry Portal
The Imaging Industry Portal is a part of the 3D Imaging Centre at DTU and assists companies in
using and implementing 3D Imaging in research, development and production. The portal offers
research-based 3D Imaging services and provides companies with the latest equipment and the
most advanced knowledge within 3D Imaging and data analysis. The Imaging Industry Portal
works as a gateway to ESS and MAX IV, as well as other large scale facilities.

www.imaging.dtu.dk/Industry-Portal
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