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ABSTRACT
The present study intends to present custom-made packaging proposals made for the storage of contemporary medals that have incorrect packaging, being one of the factors of
degradation of these works of art. For the execution of the packaging, 3D modeling, vector drawing and 3D printing were used. The first packaging solution involved the production
of polypropylene (PP) boxes in honeycomb plates filled with low density polyethylene (PE) foam. And the second option consists of making a polypropylene box with a containment
structure for the medal in lactic polymer (PLA).
INTRODUCTION
During the study carried out about the collection of contemporary medals of the extinct Section of Research and Studies Volte Face – Medalha Contemporânea, from the Faculdade
de Belas-Artes, Universidade de Lisboa [1], was identified the main factors of degradation: natural aging of materials, the combination of different materials, the incorrect
packaging, the experimental nature of the techniques and the quality of the materials. Taking into account the factors listed, our intervention went through the improvement of the
conditions of packaging of the objects. [2] The packaging is “(...) the set of materials that are arranged around an object and that are in contact with it, in order to protect it during
handling and circulation”[3]. According to Antonio Ortega, the most used materials for packaging are wood, metals and plastics [3]. For this study, there was a major interest in
plastics as a material for packaging, as they are a more viable hypothesis, given some of its characteristics, such as: low thermal conductivity, stability at high temperatures, low
permeability to vapors and liquids, resistance to chemical agents, and their lightness [4]. The plastics that we choose were: polypropylene, polyethylene and lactic polymer .
CASE STUDY
The aim of this study was to propose adequate packaging for contemporary medals. For the execution of the packaging, 3D modeling, vector drawing and 3D printing were used. In
order to test and apply the methodology a case study was used, the bronze medal entitled «Paisagem» (2004) by Catarina Alves and with the following dimensions: 3,5 × 14,4 × 7 cm.
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Fig. 1 - Original packaging

Fig. 2 - Top view of the medal

Fig. 3 - Bottom view of the medal

FIRST PACKAGING SOLUTION
The first packaging solution involved the production of polypropylene (PP) boxes in alveolar plates filled with low density polyethylene (PE) foam. The preparation of these packages
began with the vector drawing (CorelDraw®) of the foam using an image at the scale of the medal, followed by the drawing of the box planning according to the size of the foam.
These drawings are used as a guide for cutting the packaging using a CO2 laser [5].

Fig. 4 - Firstly, the foam was designed according to the size of
the medal. For this, a scaled image of the medal was used. This
draw is used in the laser cut process.

Fig. 5 - Second, the box is drawn. The design is
designed by determining the location of folds,
grooves and cut lines.

Fig.6 - Then a file was created where only the cut
lines are located so that it is possible for the laser to
cut the box.

Fig.7 - Laser cutting is a relatively quick
process (a matter of minutes).

To assemble the box, it was used a sculpture tool to create the creases in the folding locations. In addition, an x-act was used to remove the core that is in the center of the cut, in
order to create a hollow where the medal is inserted. It is important to note that several tests were carried out to determine the values of the boxes, namely the values of clearances
between the foam and the box, and the box and the cover. For this case study the dimension relation is as follows: foam – 4 x 20 x 12 cm; box – 8 x 22 x 12,2 cm; cover – 8 x 22,2 x
13,2 cm. The foam was coated with Tissue paper to protect the medal [5].
SECOND PACKAGING SOLUTION
The second option consists of making a polypropylene box with a containment structure for the medal in polylactide or polylactic acid (PLA). Then, photogrammetry of the medal
was performed with the software Zephyr® to produce a 3D model. After this step, the virtual model of the medal was used in computer graphics environment (Blender®) for
modelling a low-cost structure that could contain the medal. The structure was printed in polylactide (PLA). The use of custom-made packaging reduces the risk of degradation of
objects and facilitates their handling [5].

Fig.8 - 3D model obtained by photogrammetric
processing in the Zephyr ® program.

Fig.9 - The 3D model was imported into the
computer graphics program (Blender ®), where
the structure was built according to the shape of
the medal.

Fig.10 - The structure was printed in PLA. The
printing process takes about 4 hours.

Fig.11 - Structure covered with Tissue paper. Since
there is still little data on the interactions that this
material may have with others.

CONCLUSIONS
With the present study it was possible to conclude that both packaging proposals respect the medal formats, minimizing the risk of damage. Both have advantages and
disadvantages. Of which I would like to highlight: the ability to cushion impacts and the time of manufacture. However, the first solution has the advantage of having foam, which is
a material that by definition cushions potential impacts that the box may suffer [6]. When we compare the execution times of both packages, we find that the first solution is faster
than the second. While laser cutting takes only a few minutes, the printing of the PLA containment structure, illustrated here, took 4 hours. In addition to these times, model
preparation and image acquisition times are added [5].
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