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Abstract
This article proposes to present a study conducted by the Raw Materials
research group, the results of which comprise the conceptual guidelines for
compiling an M+D material library. The study includes the topic, materials and
design taking the impact of the changes that came into being in the post
industrial era on project methodologies and the search for information
regarding materials.
Taking into account the importance and complexity that these relationships
have taken on currently, we have studied the issue of materials based on
Manzini (1983) and Ashby and Johnson (2002). Afterward different databases
and materials libraries located in the Brazil, the United States, France and Italy
geared toward design professionals and students were analyzed to
understand what information and means of access to them were available.
The project methodologies were approached based on Löbach (1991),
Bürdeck (1994), Schulmann (1994), Baxter (1998), Dantas (1998 and 2005) and
Papanek (1995 and 2000). This study sought to identify the key elements of the
role of materials in the project process today, to serve as a parameter for the
analysis of the models studied.
A comparative analysis of the models investigated enabled identification of
positive and negative aspects to adapt to the needs previously mentioned
and identify conceptual guidelines for compiling a collection of materials for
use in design projects.
Keywords

Design, Materials, Project Methodology, Library
Since the entire purpose is based on the use of materials, it seems inherent to
any design project that the question of materials arises. Recognition of the
constructive potential of a material seems to be the starting point of primitive
man for preparation of our current artificially built surroundings. In this regard,
design, as a legitimate activity instituted at the beginning of the Industrial Era,
became an unprecedented agent in the definition of materials that comprise
the products with which we live and interact. There are several aspects which
could be regarded within the universe of materials selection for a product,
which encompass technical, aesthetic, sensory and cultural issues. Over the
last few decades, the transformation in the technical productive and
consumption scenario has made this a highly complex panorama, giving rise
to a number of studies related to the topic “Materials”. Since the 80s, Manzini
had already commented in his book “The Material of Invention: Materials and
Design” (1993) on the complexity of the matter vis-à-vis technological
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changes that enable a frightening expansion in the number of materials
available to the designer. In addition to this multitude of materials, Manzini
points out the new perceptive relations that have begun to ensconce
themselves between real materials, for example wood and the simulated
materials, as for example standard wood laminates/plywood. New possibilities
of materials reflected by means of project assistance software (CAD) have
also entered the scene which enables construction within a virtual context.
These contexts benefit the sense of sight to the detriment of other sensorial
elements present in relation to materiality. Ashby and Johnson (2002) have
focused specifically on the choice and use of materials for design in their
book, “Material and Design: the art and science of material selection in
product design.” The authors have emphasized that in addition to the
physical and technical features of the materials, there are social and
perceptive issues to contend with since the ability to recognize these materials
has become more complex, thus making it difficult to catalogue them
according to our ancestral instincts. When “candy wrappers” are in fact
plastic and a “metal faucet” is in reality nylon, it can be said that materials
have entered the era of appearances. Therefore, without understanding
exactly what it is, it is necessary to seek other references to navigate through
this territory that has boundaries on two extremes: the layman’s terms, which
convey past meanings and that conveyed by the engineering technical data
which are often abstract in nature and oftentimes not completely understood
by the designer. Add to this the issues of performance, customized materials,
trademarks and patents, trade names, recycling and sustainability that make
even more complex the whole picture. In this regard, we can also include
changes in the manufacturing processes, since these materials often do not
change, but rather the technological possibilities, processing, shaping, cutting,
soldering, joining with other materials and so on, do change. In answer to the
urgent need to understand more about the subject, there has been a trend
recently toward the emergence of initiatives such as the Material Connexion
(since 1997) “MateriO” (since 2002), “Materiali e Design” from Politecnico di
Milano (since 1999), in addition to the IF materials award (since 2005)
Interzumm Award (since 2007) and trade fairs such as the 100% material,
which is part of the annual 100% design expo (since 1994). In this information
age, initiatives devised to meet designers’ needs are focused on in building
databases and sample collections. The objective is to enable quick access to
information. However, the investigation proposed in this article began on the
basis of questioning what information is available, how it is presented and how
the growing universe of materials is related to the project process. The final
objective was to index conceptual parameters to compile a materials library
for the Centro Universitário Senac especially for design students and
professionals as well as other related areas. The methodological procedures
adopted include a bibliographical study, review and analysis of theoretical
content followed by field research and a critical analysis of similar
undertakings found in Brazil, the United States, France and Italy.

The evolution of the design process and selection of materials
Selection of materials has always been associated with the project method
and productive process of each historic period. Since the Industrial Revolution,
the choice of materials has been related to the industrial feasibility of the
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proposed object. Therefore at the beginning of the 20Th century, when
modernism dictated the rules, materials were chosen on the basis of the
precept of honesty. Without adornment endeavoring to meet the principles of
the universal project, the choice of material took into account its suitability to
the product to enable its real identification. The most important feature of the
products in this period was a long useful life. Created to last, to be passed on
from one generation to next, industrialized products brought with them the
stigma of eternal life and durability was its most important quality. Material in
this context was selected on the basis of its performance in these matters.
With the expansion of the markets that took place after the Second World
War, it became important to enable increased production that could meet
these new demands. Studies of the method were then supported on the
production engineering precepts. At first they sought to deal with the
productive process where mass consumption was the main objective. Making
it more and better, minimizing errors and organizing procedures were the
major goals of the authors who studied the methodology question in the 1960s
and 70s. Many graphs and linear models were proposed during this period
emphasizing procedures by which to arrive at a good product. According to
Dantas (1998) the main authors of this period are Archer (1973), Jones (1976),
Alexander (1973), Gregory (1967), Asimow (1977) and afterward Munari (1986),
Lobach (1981) and Bonsiepe (1978, 1983, 1992, 1997). Since this was a period
in which plastic materials gained popularity and were developed as the big
novelty, we can say that the study of materials sought to make the new
products economically feasible and introduce them on the market based on
their semantic and communicational appeal. Plastics were the material most
suitable for mass consumption. They are moldable and easily produced in
series enabling a number of applications in a wide range of sectors of society.
At the end of the 70s and the beginning of the 80s we saw abandonment of
the design project methods. Burdeck (1994) points out the gain in importance
of communications and semantics of the product. In his thinking, the methods
were seen as elements that inhibit the creativity of the designer and created
hindrances to the development of good products. This is why this period
benefited from creative discourse instead of production. Therefore any and all
elements that could in some way interfere negatively in this process were
summarily discarded.
Toward the end of the 90s, development of digital technologies had a
tremendous influence on all society including the design process. The use of
CADCAM software closely approximated the stages of the product and
production, which interfered significantly in all phases of the project. This
brought back methodology discussions as a manner of restructuring project
thinking. Schullman (1994) and Baxter (1998) also added the design thought
as a corporate strategy to new methodologies. At this time, concern about
the conscientious use of materials and industrial pollution processes also came
into play. In this regard, the designer Victor Papanek also warrants mention.
We can consider him the first author to approach the problems of excess
products and consumerism from a sustainability viewpoint, proposing changes
in the attitude of the designers when faced with their project choices. In the
book, “Design for the Real: World Human Ecology” (1971) Papanek mentions
the importance of ecology and the study of materials and processes that
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assure quality of life for man and that would preserve nature. Later in his book,
“The Green Imperative: Ecology and Ethics in Design and Architecture” (1985)
he once again discusses the importance of materials and sustainability
policies for the development of ethically correct products including the
selection of materials and the conscientious use of productive technologies
and processes.
In the 21th century, changes in consumer relations, faster paced technology
and planned obsolescence in addition to new productive processes and
globalization created an enormous impact on the design process. Today, the
main changes are associated with the product conception stages.
Another question that interferes in the materials selection process is the
growing trend of materials bearing “a first and last name”. There have also
been “contaminators” by the “world of brands”; several worldwide
companies that are engaged in the production of raw materials and
materials for the industry have “christened” their new products. This has
occurred especially in relation to compound products, the existence of which
was created in laboratories and those with which we have been most
perceptively deluded. The technical data as well as their composition are
“camouflaged” under fanciful names in order to protect their industrial
patents. This way, the comparative process which is indispensable for the
choice of a product is jeopardized since the data are not presented equally
in all cases.
In view of this context, we have sought to expand upon the role, contribution
and suitability of a materials library in relation to the design process today. The
objective here is to act strategically to enhance creativity and invention and
optimize the engagement of the designer in the materials research and
selection process according to the different bases for the project such as:
1 – Product for the material: restrict the choice of material owed to the
semantics or category of the project, technical productive characteristics of
the manufacturer. This is the most conventional method of producing objects
in society. E.g.: to develop a project for metal flatware for a metal works
company.
2 – Material for the product: the selection of material is the stating point for the
project, the development of which is owed to the inherent features of the
material. This is based on history, since the projects by Alvar Aalto and Marcel
Breuer. E.g.: to develop a project using Corian, manufactured by DuPont.
3 – Upholstering materials: selection of material for a project taking into
account the material already specified. This has a direct relation to the
products associated with fashion trends and updating collections. E.g.: a
couch manufactured in its 2008 version, results not from a change in the
model, but rather from its upholstery; a new collection of fabrics for an already
manufactured couch.
4 – Customized materials: providing or performing a fundamental role in the
definition of the material which could be developed specifically for the
desired product or performance. E.g.: materials developed for use in sporting
goods.
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There are different requirements to fulfill from each one of the instances cited
above in relation to the selection of materials. In the first case, there is the
presumption that the collection can provide information regarding the
material that will enable a comparison of information and suppliers, to
improve upon innovations. The second case presupposes that the materials
library will enable a sensorial exploration and be an inspiration or serve as a
type of “toolbox” where the physical properties of the materials such as
structure, shine, color, etc. can be perceived. The third case presupposes a
collection including up-to-date catalogues from manufacturers and/or
suppliers and new materials that are suitable for this purpose. The fourth case
presupposes the development of material as a project related to the product
project by means of a specialized team. In this last instance a collection of
materials would serve no purpose.
Based on these suppositions, the field research sought to establish how current
initiatives deal with the situations described above.

Materials libraries and databases
The field research endeavored to map out the means of making information
in existing materials libraries available, by making technical visits and
subscriptions to on-line libraries. A study of the data enabled a sampling of
the materials collections in different formats, of an academic and commercial
nature, set up as physical collections and/or on-line databases. Once
identification of the means of organization had been made and the
construction of the models found as well as their respective importance for
the category that they represented, in loco research was conducted. In the
event of on-line data bases, subscriptions to two restricted access models
were made – paid subscription – (Material Connexion and MateriO (fig.1))
and four free models were investigated (MatWeb (fig.2), Feevale (fig.3),
Polimerica (fig.4), Materioteca (fig.5)).

Fig. 1 – MateriO Database (online)
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Fig.2 – MatWeb homepage

Fig.3 – Feevale homepage – website

Fig.4 – Polimerica homepage website
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Fig.5 – Materioteca homepage website
Two materials research centers were also visited (LSDM - Laboratório de
Design e Seleção de Materiais – NdSM - at the Universidade Federal do Rio
Grande do Sul (www.ufrgs.br/ndsm) and the materials center at the Centro
São Paulo de Design – CSPD (associated with the São Paulo State government)
and seven materials collections (Materioteca Feevale (fig.6) ; Poli.teca –
Materiali e Design do Politecnico di Milano, Materioteca ENSI da École
Nationale Supérieure de Création Industrielle - Les Ateliers (fig.7);
Materiotèque de l’École d’ Architecture Paris-Val de Seine (fig. 8); New York
Material Connexion Nova and the Milan Material Connexion; MateriO – Paris
(fig.9)). The “Material Sense” Project coordinated by Simone De Waart and in
association with the “Eindhoven Design School”, in Holland, was presented on
the basis of images at the Senac Materials Symposium 2006 conference, but
no visit to the physical space itself was conducted.
The research procedure into the physical archives included observation,
photographic records and descriptive report of the environment, space size
and furnishings, means of organization, availability and consolation of samples,
dynamic use of the space, analysis of the classification and cataloguing
system proposed and its relation to the arrangement of the space, a
comparative analysis of the on-line databases (when applicable) and their
relation to the physical collection. Additionally, interviews were conducted
(when possible) with those responsible for them or the coordinators of each
environment.
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Fig. 6 – Feevale’s Showroom (BRAZIL)

Fig.7 – Les Ateliers showroom (Paris)
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Fig.8 – Paris Val-de-Seine showroom (Paris)

Fig.9 – MateriO showroom (Paris)
In relation to the on-line databanks, a routine was developed for analyzing
that regarded as he relevant aspects such as reliability of data (sources,
bibliography, technician responsible), the available information categories
(technical, perceptive/sensorial, production, commercial) search means, type
of access, possibility of cross referencing information and graphic interface.
The data were systematized, selected, organized into categories and
subjected to a comparative analysis, which enabled a critical approach and
the identification of positive and negative points of each system. We have
endeavored in this article to emphasize the proposal and objectives of the
physical and/or virtual environments investigated as the key elements to
define comparative criteria among the identified collections. This was done
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because we perceived that the objective for setting up a collection
determines its manner of organization and the criteria for selecting materials
that will comprise the space. An analysis of the objectives that guide the
concept and basis for this sampling revealed three distinct models:
academic, commercial and independent.
We envisage the academic model as one that is associated with an
institution of higher learning (University), where pedagogical questions are the
underlying guidelines for compiling the collection. Additionally, the
environments in this case offer free access to students, professors and visitors
which enable dissemination of knowledge in a more democratic manner.
These models offer a closed physical collection and search system,
emphasizing the need to encourage the design student to frequent the
space and perceive the sensory materials, which is one of its most positive
aspects. Only the Feevale Materioteca (BR) out of all the academic models
studied through 2007, also features an open on-line collection including
graphic interface and a cross referenced search system. The need to meet
the demand of future professionals can be seen from all of the models which
implies in the predominant presence of traditional materials and a concern
with reliability of available information. When the collection provides
technical information, such as the Feevale and Politecnico di Milano models,
reliability of data is conveyed by the presence of the professors-coordinators.
The link between these initiatives and universities and research centers imbues
them with a sense of competence owed to the expertise of those responsible
for them. Production and commercial information, when available, is not
given any particular emphasis and the information does not reflect any
preferences in relation to brand or company. This can be seen in the Feevale
site, for example which features all company brands in relatively the same size.
It can be observed in this group that the inclusion of new materials and data is
determined more by the initiative of the docents and the students than by
pre-established dynamics for updating them.

Fig. 10 - Tiles- Samples of Paris Vall-de-Seine
Showroom
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Fig. 11 - Stones- Samples of Materiali e Design Showroom (Politecnico di
Milano)

Fig.12 - ENSI Showroom (Paris)

Fig. 13 - Feevale Showroom

Fig. 14 (left) – Samples of Materiali e Design Showroom (Politecnico di Milano)
Fig. 15 (right) - Samples of Paris Vall-de-Seine Showroom
One important characteristic that has been observed was the difficulty
involved in organizing items, since the collection has been built up on the
basis of sampling donations and many examples of materials used in objects
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can be found (fig.12 and13). This results in a wide rage of sizes and formats
which make it difficult to store them and systematize samples (fig. 14 and 15).
In some cases access is restricted and the materials are stored on closed
shelves owed to the possibility of loss of collection items.
Moreover, the presence of objects and products suggests the use of the
materials, which jeopardizes the perception of them. Therefore, the physical
layout of the collections does not always function as a research space during
project development. We can say that these collections are more illustrative
in nature rather than investigative and creative. Of the models studied
through 2007, only the Feevale’s Materioteca (BR) also offers an on-line
collection.
The purpose of the commercial model is to meet the needs of the market and
its professionals, regardless of whether access is free or subscriptions are sold
to access the on-line databanks and the physical collection. We found a
large range of proposals in this category. They may be for the purpose of
selling space to certain industries, taking on marketing commitments and
creating mechanisms for the inclusion of materials in their collections and
databases. We have observed in these models a variation in the
transparency of these commercial relations. Some databanks, especially the
free ones, only offer on-line collections and are sponsored by corporate
groups, which makes them a type of business portal, as for example the
Polimerica and Materioteca1 banks. While the commercial motivation in other
databanks relates mainly to the subscribers, such as in the case of Material
Connexion and Materio2, which have both physical and on-line collections.
These last two mentioned offer through their on-line databanks, technical and
use information, in addition to that of a more commercial nature, based on a
planned graphic interface, but which do not always take into consideration
the more exploitative research process which the users may require.
Oftentimes the search process proposed guides the application of the
material, by specifying the use categories. One example of this is the
Advandec Search used in the material Connexion databank when a field is
specified in the “select application” area, as for example: toys. They state
that they include materials based on their merit, which may be assigned by a
team of a single person. One cannot expect that this model to offer unreliable
information. However, we have noted a commercial influence on these
collections as well (fig.16 and 17). The on-line data base has an enormous
importance in the models and a trend toward working with more
contemporary materials that are in the field of innovation can be seen. The
most positive aspect of these models is in relation to the greater ease with
which the information is updated. However, in both cases the information is
often “contaminated” 3 by marketing which jeopardizes its reliability.

Site Polimerica: http://www.polimerica.it ; site Materioteca: http://www.materioteca.com
Site Material Connexion: http://www.materialconnexion.com ; site MateriO:
http://www.materio.com
3 The term “contaminates” is used here because we believe that the availability of information
made by commercial departments tend to benefit the positive features of their products, by
often using inappropriate or erroneous terminology, presenting conventional materials as “new”

1

2
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Fig. 16 MateriO data-base – material from Interlam

Fig. 17 Material Connexion data-base – material from Interlam

or not known before when only the trade name of the product has been changed. All of this
makes comparison by the designer difficult. When weighed against information from several
manufacturers it is easier to find comparisons for assessment purposes that aid in providing
greater reliability of the data presented.
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The independent model endeavors to focus exclusively on the interest of
those who are looking for information about materials and prioritize technical
content, without necessarily presenting the suppliers. Such is the case of Matweb4, which is an information portal that does not make different space
available based upon payment. Its area limited to subscribers offers a
differential in the free space in relation to quantity and quality of information
based on the search criteria.
When analyzing the matter of the differences among the physical collections
of the on-line databases two important points of comparison can be noted:
the volume of information and the perceived relations with the materials. The
existing volume of materials and information about them is such that it is only
possible to store them and make them available only in databases. Otherwise,
an enormous physical space would be required to house the diversity that it
presents today. However, to use them as an efficient project tool, the
information must be systematized based on the creation of content filters of
the material. The organization of these filters must be related to the specific
needs of the designer, to promote optimization of access to the data
available in digital means. Lima (2000) emphasizes that currently a
gatekeeper, element designed to filter information available on any given
subject, is absolutely necessary so as to enable greater objectivity in the
research and selection of data. The study also reinforces the need of this
action owed to the predominantly technical direction and bias arising from
the engineering of the materials found in the classification and cataloguing of
several materials from the databanks analyzed.
The sensory relations from physical contact with the materials are determining
factors for understanding them and in this respect the main problem with
databases is the impossibility of touching them – a presumption inherent in the
virtual aspect of the consultation – as well as the distortions resulting from the
image of the material displayed. The photos used to illustrate the appearance
of the material are often produced as advertising images, i.e., they are
designed to captivate the observer up close with magnificent lighting,
incredible lighting and all this does not correspond to the material which is in
reality outside photographic studio. A study conducted by a group based on
the selection on the data base and afterward compared to the sample of the
material received, showed that the distortion is often so great that it hinders
understanding of the structures (fig. 18)

4

Site: http://www.matweb.com
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Fig. 18 – (left) image from Material Connexion data-base
(down) samples of same material

However, inasmuch as concerns the physical space the most important
aspect is related to the size of the samples since this determines its perceptive
relationship with the subject (fig. 19, 20 and 21).

Fig. 19 – Feevale Showroom
Showroom

Fig. 20 - Materiali e Design

Fig. 21- Material Connexion Milano Showroom
Considering the analyses of the systems studied and debating them with the
methods projected in the cited designs, it can be seen that there is still an
enormous tendency to privilege technical information as a way of organizing
collections and materials classification and cataloguing systems. Therefore,
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discussion about the undertaking losses out to models which are based on
logic that is very different from current design: the exact sciences. This is
understandable in part, due to the fact that it is very difficult to break with that
which has already been sustained. However the analysis invite though as to
the new materials classification and cataloguing models as well as the new
ways to physically arrange them to build materials libraries.

Conclusion: conceptual guidelines for compiling a materials
library M+D
The guidelines for the M+D collection are shown here as conclusions extracted
on the basis of the analysis of data obtained from the research. They are
based on the key elements of constructing the “spirit of the place”, while the
investigation space in the materials area and the modus operandi which
should unite with the specific needs of the designers’ operations. Adapting
reality at the Centro Universitário Senac the institution that gives rise to this
study, the collection proposes to be an independent space, for non
commercial purposes, committed to scientific research and disclosure of
knowledge expectation of profits or any economic advantage from the
information availed. The project was conceived to meet the needs of the
undergraduate and post-graduate students, research, extension courses and
professional design studies as other related areas and its main object is to
encourage research in the area, promoting formation from a more
conscientious, sensitive and creative eye in relation to the materials. Add to
this the proposal to provide reliable and current information in relation to
materials and productive domestic and international processes, enabling a
comparative analysis among different suppliers.
The M+D library will comprise a physical environment and a virtual one so as to
meet the different consultation needs and the types of information about
materials and productive processes. However, any conception would seek to
prioritize access to physical space so that the user can enter into contact with
the samples and the sensory information is shown to reveal its most relevant
aspect. The databanks will have a distinctive function and will complement
the physical collection, since the quantity of materials currently available
would require very large space and proportions. It will hold technical and
process information, commercial information about suppliers and other cross
referenced information with the materials available about the subject.
Therefore, the physical environment must be built along the following
guidelines:

The “spirit” of the place
This is geared toward the sensory study and handling of the materials.
It should serve as a type of sensorial playground that has a vast capacity to
encourage creativity and invention.
It should be characterized as an immersion environment and be dynamic,
where the relevance of it can be seen and not just the samples displayed, but
also in a special spatial layout.
It should be a distinctive environmental project which can enable altered
arrangements and have the appropriate furnishings required for these
126/16
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purposes.
The information acquired from this environment is given priority in relation to
perceptive order and should encourage investigation and expansion of the
materials repertoire.

Selection criteria
This is not a warehouse where any old materials or samples received are
relegated without any criteria as to what should be included. The materials
inclusion criteria should be put through a research filter to achieve a balance
between innovative and traditional materials. A mixture of familiar elements
and new ones would enable the space to become recognized as a research
environment.
It should comprise samples that avail high quality perceptive information,
characterized by clear sensorial distinctions of the variations of the same
category. There is no need to repeat samples of several thicknesses of the
same material, unless this difference would also construe a perceptive
difference to the user.
It should include as well elements and materials for graphic design, fashion
design and digital interfaces and any other ones that have could be of
potential use in the area.

Physical organization of the space
This is an immersion environment that enables new systematic arrangements
on the basis of thematic discussions.
It should enable interaction among a number of design areas in one single
environment and not benefit only the traditional product design area.
It should house samples of appropriate sized according to the type of material
and in sizes that will enable perceptive and sensorial experiences.
A juxtaposition of materials samples should be facilitated based on the
sensory and perceptive features of them, as well as their different physical,
chemical classifications that are adopted in other spaces visited.

Type of information
There is a need to distinguish between the types of information (commercial,
technical, sensorial, environmental) which will be offered to users of the
environment according to their specific goals.
Thus, the user can make a better comparison of the information categories of
the different types of materials.
The inclusion of perceptive and sensory information to the physical and
chemical information should strive to qualify the materials and bring the user
closer to the sensations that he/she would have in contact with the physical
sample. All information disclosed in the form of physical samples or technical
and commercial data should include identification of the source.
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Replacement and disposal policy
It is of the utmost importance that the inclusion criteria and disposal criteria be
programmed for the samples, catalogues and information.
Replacement should take place whenever a sample is in poor condition or
worn-out from handling. The exclusion criteria for a sample in the physical
collection would be based on its no longer being made available on the
market by the manufacturer.
It is not the objective of this project to implement an historic collection.
The databank information should reflect the current status of the physical
collection. Therefore, samples of materials that have been withdrawn will
remain in the data base with the notice: out of production since (data).
Taking the importance of the investigative spirit involved in the training of a
designer, it is believed that project possibilities restricted on the basis of
research conducted in one single environment could be highly prejudicial to
the student’s education and therefore the search for information and
materials in other locations should be encouraged by the institution’s docents
and researchers. Assembling this type of initiative within a university setting
should serve as an incentive to research.
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