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10.

Material Benchmark

Benchmarking is a very important tool for the development of the project, since
it aids in determining the most adequate application of a new material. During
the process, it is possible to widen the vision about uses and experiences and

discovering new possibilities for the material.

The basic principle is to position the material amongst other similar and/or
alternative ones, in order to obtain insights about possible application areas,
emerging material experiences and other topics related to the design field (Karana
et al, 2015)4. For that, the research area was divided in materials belonging to
three groups:

« Material from the same raw material: Pig leather

« Material of similar technical characteristics: Biopolymer

« Materials with the same development process: Animal DIY materials

In each case, the sensory and technical characteristics were analysed, besides

their environmental impacts.

Couro de porco
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Image 93: Pig leather. Available at <goo.gl/ Image 94: Pig leather cuts. Adapted
grqbgM> from <goo.gl/htBd8>

Description: It is an easily identified material, since its hair follicles are well
developed and for resembling the human skin. It is a fine, soft and thinner than

most leathers, which increases its value and amplifies its usage in clothing#.

Process: Obtained by treatment of pig skin, by using the layers known as grain

and split+.

Technical characteristics: Resistant, malleable, flexible, resists moisture

without hardening, excellent abrasion resistance, great durability+°.
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Environmental impact: After the animal is slaughtered its skin is removed
and sent to tanneries, where the raw leather is soaked in chemicals and processed
for use in industries. During the tanning process, waste is produced and some of
the by-products are toxic, such as chromium and colouring. These residues affect

negatively local ecosystems, causing great environmental impact.

In order to reduce environmental impact, several measures have been established
in some tanneries, aiming to minimize the environmental effects stemming from
the process, such as chromium recycling, substitution of toxic dyes for other, less
pollutant alternatives, recovering or substitution of chemical resources, amongst

others. It is still, however, a very pollutant process. 4

Bioplastics

Image 95: Bioplastics. Available at <goo.gl/4zRzMT>

Description: The properties of bioplastic are similar to those of a common
plastic, allowing for its utilisation in packaging and disposables, amongst many

other applications.

Process: While synthetic plastics are obtained through fossil carbon processing
from petroleum, bioplastics/biopolymers use carbon from renewable sources,

such as cassava, rice and corn starches#*®.

Technical Characteristics: According to Ramalho (2009)#, biodegradable
plastics have physical and chemical properties similar to those of common plastic,
but take anywhere from 18 to 20 months to decompose. That is because many
microorganism — such as bacteria and fungi — found in soil secrete enzymes
capable of breaking down biodegradable plastics, which is impossible when

dealing with conventional plastic.

Environmental Impact: Most bioplastics/biopolymers currently produced
worldwide are composed from renewable sources and certified compostable.
These materials do not need fossil carbon as base of its manufacturing process.
In fact, the process uses the carbon captured by plants from the atmosphere
during their growth. When bioplastic (biodegradable) packaging is incinerated
or composted, the renewable (or biogenic) carbon collected by plants during
their primary growth is returned to the atmosphere. Therefore, carbon re-enters
its cycle. Some bioplastics industries, however, also use fossil fuels as energy for
the different stages of production. These factors render the global evaluation
of environmental impact of bioplastics (in comparison with other types of

packaging) a rather complex subject5°.
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Animal DIY Material - Hidden Beauty"’

Image 96: Animal DIY Material — Hidden Beauty. Available at <www.guterdort.de/?page_id=42>

Description: This project questions if it is possible or not to leave behind
aesthetic stereotypes and appreciate beauty for its appearance: how can we
change our habitual perception? Based in experimental materials researches,
inner skins from sheep, pigs and cows, and animal entrails such as bladders and
intestines — usually considered disagreeable and promptly discarded as waste —
are now used to create unique, beautiful objects. If skins are considered for what
they are, their unprecedented shape and the unusual leather surface reveal their
occult value. An elaborate process of vegetable tanning transforms the material
into leather, which in turn serves as raw material for diverse objects that need

not to conceal their origins.

Process: Initially, the entrails are completely cleaned of fat layers and blood.

These are then acidified by constant agitation in a diluted formic acid solution.

Once the inner skins reach the intended pH, they are tied and hung submerged
in vegetal liqueur for the tanning process. This liqueur is made from the
dissolved tannin present in the bark of the Queensland silver wattle (Acacia
podalyriifolia), and Quebracho trees (TN: Genus Schinopsis, native from

Argentina, Paraguay, Peru, Brazil and Bolivia).

Once the desired coloration is reached, the skins are washed and lubricated
with three different fats in a tannin barrel. Through lubrication, leathers are
rendered soft and flexible. Afterwards, the entrails must be acidified once
more, in order to fixate the fats. The drying plays an important role in the
manufacturing process. The longer the leather is crushed, the softer and more
flexible it turns. To preserve the original shape of the entrails, the individual

pieces are manually crushed and pulled until dry.

Technical Characteristics: The use of inner skins has always been common
and widespread up until the XX century. Once clean, these dry easily and become
a material whose texture closely resemble that of paper. This material is rather
stable and impermeable, suitable for manufacturing light and elastic containers

for the transportation of liquids, cheese, tobacco or documents.

Environmental Impact: This project has little to no negative environmental
impact, since it aims to utilize an animal by-product usually considered as
residue. Besides, the skin treatment is made with formic acid, a naturally-
occurring product of biotransformation through metabolic reactions within
living organisms. It is highly biodegradable, both in water and in soil. It is only
considered harmful to water organisms, such as fish and plankton, for it may

cause an imbalance in water pH (HSDB, 2006)32.
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Conclusion

Each material analysed contributed importantly to the research: the leather
allowed us to better understand the characteristics of our primal matter
when processed differently, and how leather tanning can be toxic and greatly
impact nature. In the case of bioplastics, it was possible to understand that,
even though both present analogous aesthetic characteristics, PIY bears rather
different technical characteristics in comparison to the biopolymer, which
might discourage the idea of introducing it as a competitor to the bioplastics.
Interesting, however, was the case of Hidden Beauty, which allowed me to rethink
the aesthetics of my material, and how the use of its visceral characteristics to

design a unique experience can be one of its most appealing aspects.
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16.

Envisioning

As presented in chapter 5, in the envisioning stage the designer must formulate
their intent through design, i.e. the final object of the process. It was possible,
therefore, to use this stage to analyse all the discoveries and results from the
research and surveys conducted throughout the project, in order to create

context and propose applications.

16.1 Result Analysis

Since the beginnings of this project, the comparison of PIY with plastic has been
inevitable, since the first characteristic to be noted is the aesthetic similarity
between PIY and this ubiquitous material we are so used to see. Similarities
end at that point, however, since technical characteristics of both materials are

wildly different.

PIY has relevant technical limitations when compared to conventional plastic,
such as low fusion point and hydrophilia. These ended up inducing the dismissal
of the idea of proposing PIY as a substitute for (bio)plastic, at least for the time
being. On the other hand, when we focus away from plastic, it is possible to
analyse the new material for what it is, without the need to fit in predetermined

parameters, which allowed the analysis of its characteristics under a new light.

Scrutinizing the technical characteristics of the material, now freed from

comparisons, we were able to notice some interesting points::

+ Low fusion point: what was deemed as a negative trait in comparison
to plastic, now becomes a strength, since this characteristic favours the
production, casting and recycling of the material;

« Raw materials: the ease of access to its primal matter makes production
easier;

+ Reusability: as mentioned in the first point, its low fusion point allows for
the recycling of the material, even after completely dry;

« Hardness/Elasticity: the reaction of PIY with glycerol allows the
exploration of countless levels of hardness and elasticity;

+ Surface finish: PIY is able to reproduce fairly well the details on the surface
of its cast, which ensures the ability to modify its surface finish;

+ Coloration: The material accepts pigmentation rather well, and it can be
produced in vivid and bright colours;

+ Odour: Despite its strong odour, PIY allows for the addition of fragrance,
which facilitates the creation of different experiences;

« Aesthetics: The texture of the surface that dries in contact with air, the
shrinking and the distortion of the material are all characteristics that proved
to be almost incontrollable during the process. At the same time, however,

what is deemed as imperfections, also render each piece unique.
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Regarding the sensorial characteristics, test results showed that user interactions
with PIY is highly reactive and elicits contradictory emotions, shocks and
surprises. The smell, the texture, the greasiness — undeniable characteristics of
the material — are present in each sample, and at the root of the emotions and

relationships built with the user, however good or bad.

This experience, even though strong, can be very positive, since it renders the
material intriguing and curious. These adjectives, amongst others such as ‘flashy’
and ‘weird’ arose as striking, and can be use in future applications, since those
were the ones I ascribed to the material, and that motivated me to continue to

research the PIY.

16.2 Continuing the process

The ideation process was non-linear: some of the ideas of possible applications
appeared throughout the research (Image 97) and many more certainly exist
beyond my knowledge as a designer. However, those still appeared to be detached

from the project, which encouraged me to keep seeking for applications.

Highlighting the technical and sensorial qualities of PIY greatly assisted in this
process, as it clarified (through the perceived strengths and weaknesses of the
material) which could be their roles within a certain application, and in the creation
of unique experiences. Continuing the method, I decided to materialize these
results in an application scenario. This process was guided by questions the MDD
method poses (page 40). Through the answers to those questions I determined the

scenario needed to follow these criteria:valorizar a matéria-prima;
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« That the application valorises the raw material;

o That the material is used in a sustainable;

« That the application brings about the sensation of discovery, surprise,
familiarity (all of which appeared during the sensorial test);

« That the technical characteristics are taken into account for the proposed

application.

16.3 Problem

Reflecting upon the scenario criteria and the material’s characteristics, I was
reminded of a problem I ran into during the tinkering process: where to begin? As
mentioned previously, the idea of creating a new material might seem complicated,
especially for those used to a more classical approach of project development, and
this posed a challenge for me as well. As shown in previous chapters, the project
development took an organic pathway, alongside the discoveries of each of the
stages. When the project started, we had no preconceived idea of a destination;

we even questioned if there was a destination to be reached at all.

Experimental processes such as this one gives us complete freedom to create.
This can be good, but also terrifying, rendering the beginning a complex
stage. A solution to this (also previously mentioned, and a rather common
one within the DIY universe) is the abundance of information available. There
are several databases, as seen in previous chapters, that make the beginning
a little easier, and if those are not enough, there are recipe books, such as

“Recipes for Material Activism” and “Material Alchemy”.
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Image 98: Book “Material Alchemy”. Available Image 99: Book “Recipes for Material Activism”.
at < www.bispublishers.com/materialalchemy. Available at < https:/www.materialactivism.com/

html> recipes-for-material-activism>

Other common approach within the DIY universe are the kits: these usually come
in small boxes containing the necessary elements for the production of a product.
A quick Google search of the terms “DIY kit” provides us with approximately
608.000.000 results, ranging from electronics and robotics, to games, soap, and
clothing. Kits come in several difficulty levels, for different skill and knowledge
levels, but normally they have the same goal: assist in the process of producing
something.

The idea of creating a kit to assist in the beginnings of a tinkering process
that incorporated PIY fits well, both with the scenario criteria and the technical
and sensorial characteristics mentioned previously. Besides, it could help in the
distribution of the knowledge about DIY materials, and be used as study material

in workshops, schools, universities or even be presented as scientific toys.
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Image 100. DIY Gamer Kit — Technology Will Save Us. Available at <www.dezeen.com/2014/11/05/moma-
acquires-electronics-products-diy-gamer-kit-technology-will-save-us-arduino-ototo>

Image 101. DIY Soap Kit — Arterno. Available at <arterno.com/product/diy-soap-kit>

ANPUPHAS DO RY|

Image 102. DIY Belt Kit — Nappa Dori. Available at <www.nappadori.com/diy-belt-kit>

16.4 Scenario

Users: Could be DIY enthusiasts, DIY materials researchers, for personal use
or in lectures/workshops and anyone who would like to be introduced to the
Tinkering method.

Production: Through partnerships with abattoirs, butcher shops and
supermarkets, skin that would originally be discarded could be transformed in PIY.
Distribution: This material would be sold through an online platform.
Community: The platform would also be used as a sharing point for information
and knowledge about the materials, creating a sense of community (also very

present in the DIY universe).
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Checklist of predetermined scenario criteria:
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The proposed application would valorise the raw material, repurposing parts
considered waste, adding value to it;

The proposed use of the primal matter would be sustainable, since PIY would
be made from parts unused by providers;

The kit would assist in the DIY process, by turning an experimental method
into something friendlier, promoting curiosity in users, leading them to
discover and allowing them to be surprised by the material, and by providing
the security of a starting point;

The variety in surface finishes, textures and combinations observed as
technical characteristics of the material would be one of its positive traits

when applied in a kit, since it allows a wide range of possibilities for the user.

PROVIDERS
Abattoirs, butcher shops
and supermarkets.

—270

USERS COMMUNITY

Image 103: Proposed scenario flow chart.

PRODUCTION

Kit preparation for
distribution, according
to demand.

ONLINE PLATFORM
Product distribution and
information sharing.

130



17.

Applications

Image 104: Cast for the manufacturing of Image 105: Preparation of the cast for the
the first version of the kit first version of the kit

131 132

With a developed scenario, we advance onto the designing of the proposed
application: the Kkit. Its objective is to facilitate the initiation to the Tinkering
process and DIY Materials. As such, it must be user-friendly and provide a starting
point, so that the user feels safe in venturing through the process. However, the

kit must offer space for the user to create — by themselves — their combinations.

17.1 Development and composition of
the PIY Kit

Initially, the PIY kit would be entirely made from the material, so that it can

be entirely used by the user. However, this proposition, could be at the user’s

disposal, if they can find elements to achieve the realisation of the experiment.

Image 107: Final result of the first version
of the kit: 1 — stand and 2 — pieces of
material to be melted

Even though the tools are easy to access, this point could render the kit less Image 106: Manufacturing process of the
first version of the kit
friendly, disturbing the experience.



Thinking of a new proposition, previous experiences were analysed so that it

resulted in basic kit components, so the experimentation process occurred in

a satisfactory level regarding the goals of the kit. We achieved the following

components:

« 100g of dry PIY, molded into a shape that facilitates the process, and stored
in a heat and fridge-safe container, for reheating and cooling;

« 100ml glycerol;

« 02 food dyes;

e 01 measuring spoon;

« Instructions would be made available on the online platform, to reduce

expenses and save material, and incentive users to use and participate in the Image 109: Kit details: PIY stored inside the heat-friendly container

platform/community.
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18.

Conclusions

When the present work was started, its goals were to build a consistent profile
of the material, and investigate possible application and use scenarios. Now, at
the end of the research, considering the results and discoveries about PIY, it is
possible to notice the material characterisation greatly evolved throughout the

process.

Regarding the sensorial aspect, the test applied to users provided new
perspectives about how PIY was perceived and how its characteristics could be
used in projecting an experience. Furthermore, it was also possible to realise how
the variable textures, solidities, odours and colours altered people’s perceptions
about the material. This is a rather positive aspect, since PIY allows a great
number of combinations of these variables, which results in countless possible

experiences.

Regarding the technical aspects of the material, the tinkering process and the data
treatment allowed for the establishment of a recipe and a consistent manipulation
of the material, which in turn enabled greater control over some characteristics,
such as flexibility, opacity, colour, shrinking, etc. Besides, during laboratory
testing, we were able to determine the traction resistance of PIY: relevant data
for the characterisation of a material, and one probably much too difficult to
discover through tinkering alone. Unfortunately, only this laboratory test was
conducted; I do believe, however, further laboratory testing about the technical
aspects of the material would be valuable for the project, and for the investigation

of scenario and applications.

Lastly, application and scenario have proved to be compatible both with the
method and with the material. The PIY Kit is an exploration tool that not only
assists the use, but is also capable of valorising and amplifying the potential of

the material, allowing other people to start designing with it.

Transforming PIY in an open-source material ensures that this work does not
end in itself. On the contrary, it opens up to a new stage of exploration of its
potentialities, which might grant great learning, not only about the material, but
alo about the kit and how interactions with it in the real world would occur. This

information can be employed to improve the PIY and its kit.

I conclude this article with the sensation that much was discovered, and much
more is still awaiting to be discovered, since each interaction teaches something
new. This is one of the greatest wisdoms I derive from the present work. Altering
the way in which we design was not an easy task. Nonetheless, the Material Driven
Design method enabled me to approach the project from a new perspective, and

to devise something completely new.
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