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KYOTO Design Lab, Kyoto Institute of Technology

Since 1899, the Kyoto Institute of Technology (KIT) has pioneered
practical education in design and engineering in Japan. As a result,
the Ministry of Education, Culture, Sports, Science and Technology
(MEXT), has chosen KYOTO Design Lab (D-lab) to deliver its
strategic vision for innovation and excellence in higher education in
architecture and design.

D-labs location makes it the natural incubator for innovation
across disciplines. The ancient capital’s deeply rooted networks
of traditional makers with their centuries-old knowledge and skills
base sit alongside those focussed on Kyoto's more contemporary
aspect as the home to new technology-based industries and start-
ups. Backed by the research excellence of the Kyoto Institute of
Technology, D-lab facilitates this crucial meeting of both worlds

to ensure that hands-on design and architectural innovation can
take place.
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Project-based, People-based and Participatory Learning
KYOTO D-Lab views learning as an active, interdisciplinary process
rooted in social reality. It is why we take a PBL approach - what we
do is project-based rather than theoretical and people-based and
participatory so that real knowledge exchange can take place.
Backed by KIT's formidable alumni network, D-Lab’s core team and
KIT faculty members, work with leading national and international
designers, architects, educators and researchers from key institutions
worldwide alongside public and private sector partners and local
specialist networks.
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ONE, TWO, MANY - Making and Materials
Daniel Charny, Kingston University

Inviting partner institutions and
leading professionals, we host joint
workshops that last from half-a-day to
several days. Workshop participants
include students and graduates of
Kyoto Institute of Technology, students
from different universities as well

as international students. We also
encourage the participation of working
professionals. This workshop program
constitutes a basis for the project-based
learning D-lab promotes.

Inviting young international designers,
this program initiates joint applied
design projects with researchers at Kyoto
Institute of Technology specialized in
different disciplines, such as materials
science, the life sciences, information
technology, and textile science.

Internationally-acclaimed designers
are invited to spend time in Kyoto and
utilize the resources available at the
Kyoto Institute of Technology. Their
work and research are then presented
and published.

This continuing education program of
interdisciplinary workshops, academic
exchanges, and seminars for working
designers aims to nurture human
resources that can produce the next
generation with more advanced expertise.

Design Associate Program
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Royal College of Art
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D-lab undertakes exhaustive empirical surveys and research
in highly specialized fields. Primarily based on quantitative
studies including statistics, actual measurements and
historical documents, we also utilize such qualitative research
as fieldwork and interviews in order to understand a methods
matter and reveal the issue at stake.

W

I I

i m

‘\ i
PBL (Project-based Learning) Z 9 27 IC. REBHIRIDES%E ‘ M\HJ“
BT 7—7 av7/HROMELED TOET, ERAEETODT
IRDBES. ARBIY—FEHEICT—F2 7 - T —TERF.

EOWDERZHLEOTHEMRERDET.,

In order to advance project-based learning, we develop
workshop-based research with the aim of acquiring applied
knowledge. For projects based on Academia-Industry-
Public sector partnerships, we set up working groups and
conduct extensive research and deepen discussions through
reciprocal dialogue.
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Through an interactive process of research and examination,
we produce proposals with more flexible ideas and realistic
strength. D-lab actively devises exhibition concepts based on
the content of our project-based learning initiatives, enabling
us also to disseminate our joint Academia-Industry-Public
Sector projects.
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"Kyoto Ecomusée Area Project," workshop with Kyoto Association of Corporate Executives
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ETH Studio Basel




Eﬁ | Architecture

BEASBTICHIFTBDKYOTO Design LabDIvavi. [H
4 |ZF—T7—RIC BEBFOREBORLEH LV T YA O]
BEMERIRFICERR T B EICHIE T,

ZD/HICARRICE DIMBERFOBEMDFEHNERK %
FRINRLL 3DDT—&BITF TVET,

1 B R BEOBSAHISBE HHEEOIY—FEBIR
W\, ZZCEONEHREHEIC. FEMRIEE S - RELHBH

......... Dffifez=HTOEET,

We conduct research on the values of architecture and
urban assets from the perspectives of revitalization,
conservation, and restoration. Maintaining and
conserving historical environments based on the
knowledge gained from our research, we enhance the

values of a city.

2 IR MICATES TS ERERIRMOAEEZREL.
BBz s/c59 7 V(> FEDORFEZBIELET.

Integrating the irrationality embedded in traditional
techniques with the rationality of state-of-the-art
technology, we aim to develop new design methods

In architecture, KYOTO Design Lab’s mission is to
enhance yet preserve the built environment and
simultaneously uncover new design possibilities
through the synthesis of traditional knowledge
and advanced technologies under three discrete
themes:
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We initiate practical projects that respond to social needs
in cooperation with experts in various fields and propose
new social relations from a design perspective. These
include products, services and new business models.
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We rediscover the value of traditional crafts in
contemporary life through hands-on work with materials
while employing state-of-the-art digital technology.

In design, KYOTO D-Lab’s mission is to respond
creatively to pressing contemporary social
challenges. We stress the importance of an
interdisciplinary methodology and the creation
of responses that are rooted in social reality
and addressed through a multiple-scenario,
participatory and cross-disciplinary approach
involving internal and external partners.

that deliver new values.
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We aim to educate and produce highly skilled
curators whose abilities include not only collecting
and managing artworks and materials but also
communicating the value of artworks and collections
through fresh interpretation.

Using the latest techniques to reevaluate the seismic
resistance capacity of traditional wooden structure
buildings, we implement appropriate preservation of
wooden structure buildings from the perspectives of
both culture and lifestyle.
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"Who are the Women of Ukiyo-e and Shin Hanga,"
Workshop with Dartmouth College

Social Interaction Design to Increase the
Experiential Value of Tourism

"ONE, TWO, MANY - Making and Materials,"
workshop with Kingston University

"Town Planning, Learning from Regional History," "Courtyard Housing," Workshop with HFT Stuttgart

Actual survey in Tsuwano-cho
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This small volume takes textiles as a starting point to look
at their cultural importance throughout history, to examine
some of the issues relating to their production, consumption
and disposal as well as the challenges facing the textile
industry, particularly the traditional one in Japan. It will
also introduce examples of how design in combination with
textile engineering can be used to address some of those
challenges through the medium of case studies.

The publication was inspired by the Design Upcycling
Workshop organised by KYOTO Design Lab in
September 2015 in collaboration with the University of
Brighton. This brought together designers, traditional
textile producers, textile engineers and recyclers. Its
theme centred on the landscape of sustainable textiles -
one that includes the recycling of textile waste and less
obvious aspects relating to Japan’s traditional textile
industry. This is in decline for a range of reasons not

the least of which are the difficulties experienced by
textile producers in finding new design applications for
the high quality and technically sophisticated textiles
they produce. The ongoing closure of chirimen (silk
crepe) manufacturers in Kyoto Prefecture in particular
has resulted in the loss of a local skills base and
technical expertise built up over several centuries. This
publication offers some suggestions for the way ahead.
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“Making and Materials — old wisdom, new knowledge” is one of the major themes of the KYOTO Design Lab,
located as it is in the living lab of Kyoto, where centuries-old ways of making co-exist with the advanced fabrication
technologies that underpin the city’s high tech industries.

The theme is also a nod to the Meiji Period origins of the Kyoto Institute of Technology, which was formed by the

amalgamation of two schools — The Kyoto Craft High School founded in 1902 and the Kyoto Sericulture Training
School established in 1899. The schools merged in 1949, new faculties of science, engineering and technology were
added but this heritage of crafts, textiles, fibre-related teaching, research and making underpins KIT’s identity, is
preserved in its Japanese name and KIT remains one of Japan’s three leading centres of textile research.
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Design Workshop “Design Upcycling” with University of Brighton, September 9-13, 2015
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- How can the ever-growing mountain of textile waste in

Japan be reduced?

« How can the skills base and livelihood of Japan’s

traditional textile industry be actively preserved?

- How can regionally-grown natural fibres extend the

technological possibilities of engineered wood?

Despite their obvious association with textiles, three
seemingly unrelated questions underpin the case studies and
interview in this publication. All hinge on the key role that
innovative design can play as an agent to creatively address
or resolve them. KIT’s Department of Advanced Fibro
Science has been a pioneer in the field of textile upcycling

by creating new materials and production systems from

03
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chemically restructured waste in partnership with recycling
firms in the Kansai area. The Color Recycle System developed
by Professor Teruo Kimura and textile designer Motoko
Uchimaru has brought a new sustainable aspect to the sorting
process of waste textiles by conceptually reframing them as
pigment. Using Higashitani’s recycling plant as a test bed,
they devised a rational sorting system based on Munsell Color
Theory, whereby colours are seen as having three attributes

— their hue (color), their value (lightness or darkness) and
their chroma (saturation or brilliance). The waste textiles are
sorted accordingly and not in the usual manner, which results
in variegated grey fleece that is used invisibly for insulation
or vehicle seating. The revised sorting process of the Colour
Recycle System eliminated the need to re-dye the processed
fleece, which can be used both as a reinforcing agent and
plain base colour for the resulting FRP.

Conventional FRP is created by the amalgamation of a
fibre or textile with resin to create a hard sheet. Where
patterned textiles are used, it means, however, that even
highly tactile chirimen is flattened, losing all of its positive
sensory aspects and taking on the appearance of a cheap
digital print. Michelle Baggermann addressed this issue

by taking the engineering innovation implicit in FRP but
reversing the principle on which it was created so that

the sophisticated sensory qualities of traditional materials
could be retained. By using 3D printing as the means

to create internal PLA structures for silk, she changed

it from a 2D to a 3D material. This new concept allows
radically different product applications and scenarios to

be envisaged, thereby opening new business opportunities
for traditional weavers and decreasing their reliance on the
declining traditional clothing market.

Similarly Dr. Jiiri Kermik has taken the engineering and
materials wizardry of the age of early aviation, applied

it to a different product context and then done some
serious materials innovation in order to improve the basic
principle and material itself. In this way he has made

them relevant again to the sustainability imperatives of

the present day and opened up new avenues of potential
application.
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Dr. Caterina Radvan,
Senior Lecturer & Course Leader,
Textiles, University of Brighton
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Essay 1

Textile-based Innovation

Dr. Caterina Radvan
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From the instant that prehistoric man wrapped an animal skin around his
shoulders for warmth and protection 26,000 years ago and used needles
made from mammoth bones to sew the pieces together, textiles have
been an essential part of life. Acting as a shelter and a second skin, they
are deeply connected to our need for comfort and shelter and over time

KYOTO Design Lab Project Book | 2 | Sustainable Textile Futures | Design Workshop with the University of Brighton

have become a powerful and immediate means of self-expression to
communicate our identity and sense of belonging.

The intertwining or weaving of fibres to create cloth is believed to
have started in Egypt 7,000 years ago with textiles largely responsible
for the development of ancient trade routes. The first use of twines
and grasses to bind and tie bundles facilitated travel and a nomadic
existence, with textiles being traded long before ceramics and other
man-made products. The Silk Road that wound across Asia to Europe
enabled the movement and integration of cultures and the spread

of ideas and new technologies in both directions. The industrial
revolution, for example, was founded on technology that enabled

the efficient mass production of textiles, while the invention of

the Jacquard loom based on a binary system provided the basis for
modern-day computing.

Throughout history, textiles have been used as adornment to communicate
wealth, social status, age and maturity, gender, sexual orientation,
occupation, marital status, or identity with a cultural group. Every
aspect of our existence from essential rites of passage to the life cycle
itself are expressed through their use. Indeed, in many cultures, concern
with presentation of the self via textiles is considered so powerful even
after death, when protection and comfort are no longer required.

This profound relationship of textiles to human existence and
advancement is entirely due to the broad range of qualities they
possess. Textiles can be engineered to touch the human body; they

can be extensible as in knitted textiles; they can be hard as in fibre-
based composites; they can be warm as in wool and animal hair; they
can be cool as in cotton and linen; they can be constructed to react

to environmental conditions and the body’s needs as in Gore-Tex. In
recent years, the introduction of polymers and other substances has also
enabled the production of non-woven textiles while the development
of smart fibres and fabrics with integrated technology or customised
characteristics has ensured that they meet specific medical needs or have
facilitated living or working conditions in challenging environments.
Indeed, textiles can be engineered to accommodate a product’s
requirements and can embody its required properties and qualities.
Similarly, the design of a product can emerge as a direct result of a
specific textile’s behaviour. The key to realising its design potential
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lies in understanding how the quality and properties of the textile give it
a specific behaviour; for example, two knitted garments can be constructed
using the same process of knitting yarn but they may possess completely
different properties when different fibres are used or where the scale of
technology employed differs.

Woven fabrics are usually constructed on a grid scale thereby giving a
stable fabric with little stretch. However, by turning the fabric on the
diagonal (or bias as it is known), an element of stretch and drape can be
introduced which can be used as the basis for the design of more flexible
clothing that accommodates the body’s movements.

Similarly, in order for a tent to provide effective shelter from the elements,
the textile used must be waterproof, have high tensile strength and be light
enough to be rolled up and carried. Other qualities may be required for
different types of protection in other contexts. For example, insulation felt
is required to be lightweight, lie flat and insulate effectively by capturing
air and is therefore made of a composite of fibres that behave in this way.
Developments in textile engineering allied to equivalent developments in
the digital sphere have opened up many possibilities for cross-disciplinary
partnerships between designers, scientists, pharmacists and engineers from
other fields. These in turn open exciting avenues for design-led innovation
in the search for life-changing applications but unless design is placed
squarely in the centre of the activity, their full potential is unlikely to be
realized. Textiles created from natural fibres will always play a key role
and their underlying properties and structure form the point of reference
for experimentation. It is why teaching and working with students to
keep alive the basic principles and purpose of textile construction is so
important. The joint Design Upcycling workshop held in September
2015 between KYOTO D-Lab and Brighton University involving design
students and participants from different textile sectors underscored this
idea. It also highlighted how separate their worlds can be and demonstrated
quite conclusively that collaboration is definitely the way ahead.
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The Future of Fiber

Professor Teruo Kimura
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There is nothing more familiar, diverse, and full of potential, than fiber.
Natural and synthetic fiber becomes woven fabric, non-woven fabric,
knitted fabric, braided work, and other forms to become textile products
which are used in a variety of fields such as apparel, aerospace, sports,
medicine, and interior design. By combining fiber with plastic, it can
function as a strengthening agent, used in everything from household items
to automobiles and airplanes to form strong yet lightweight components.
Textile products are employed in some form for every aspect of our lives,
from the bedding on which we sleep to the washcloths, towels, and
sponges we use in the bath. In fact, even many bathtubs are made of plastic
that has been reinforced with fiber. Textiles are usually chosen based on
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Separating used textiles by color Used textiles employed as material for making colorful magnet bars
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preference, function, and economy, and until now producers and consumers
did not typically give much thought to how they would be disposed of
after use. But today the topic of textile waste disposal has become a major
environmental issue, particularly in developed countries. Clearly, the
growing demand and purchase volume of textile products leads to parallel
increases in the volume of textile waste. The fast fashion movement has
resulted in an increase in both purchase volume and textile waste. Fiber and
textile products take resources and energy to make, and demand for textile
products grows with the improved quality of life in developing countries.
It will not be long before the demand for products meets a shortage of
resources and energy, and it may no longer be possible for production to
meet the human demand for fiber. One cannot talk about the future of
fiber and development and consumption of textile products without also
considering issues regarding resources, energy, and the environment.

As a proposed solution to these problems, while it is most important to
reduce both the volume consumed and the volume discarded, a system
must also be developed to recycle discarded textile products. That is to say,
we need technologies and systems that can use waste products as a resource,
but a major hindrance to the development of these things is the economic
motive. There is a large gap between the cost of recycling and the price
consumers are willing to pay for recycled goods. One way to close this gap
is to make products with as much value added as possible, or to upcycle.

A group that I belong to is working on upcycling with recycled fiber, and
one example is a system that separates waste textiles by color (the color
recycle system) rather than by their material properties. We are developing
rules for sorting colors in such a way that the resulting mix is a good color.
We then use those sorting principles to separate waste textiles by color and
make a variety of products that can showcase the colors. Figure 1 shows

an example of used textiles that have been divided by color and shredded,
and then blended with polypropylene resin and formed into magnet bars
through extrusion processing. The story behind the process and the design
of the bars are used to improve the value of the upcycled product with
many companies and groups now using it as a promotional item.

It will be very important to consider recycling technology and recycling
design when developing textiles and textile products, but hopefully the
design power of KYOTO Design Lab (D-lab) established at Kyoto Institute
of Technology will speed the development of a textile industry that is
environmentally friendly.
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Reducing Waste and Utilizing it for Recycling
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The biggest challenge with recycling
used clothing is that too much of it
must be incinerated. Of the 2-3 tons
of clothing sorted each day at our
plant, 300-400kg is incinerated. Of
the clothing that isn’t incinerated, we
try to recycle some suitable items
through an old technique called
hanmo, which turns woollen goods
and yarn scraps back into loose

fleece through a mechanical process.

Excluding the 300-400kg that is
incinerated, the rest is reused either
overseas or in Japan, or recycled

for use as industrial rags or as
insulation fleece.

The reused items are sold at flea
markets or on the internet here

in Japan, or distributed overseas,

1H®H720 2 -3 e DA ARF SIS

2-3 tons of clothing stored each day

mainly to Southeast Asia. On the
domestic market, it is difficult to
make a business by reusing and
selling used clothes, as fast fashion
is sold at a low price even when
new. At any rate, individuals can buy
and sell on their own, so it’s hard

to acquire good quality clothing.
There is a Malaysian port with a
large clothing sorting center and we
will be in a difficult position if they
start dealing directly with Japanese
clothing since our business model is
based on creating new value through
sorting clothes.

On the other hand, recycling costs
too much. It will take government
support, legislation and ingenuity to
avoid generating waste. As it stands,

BHSNEFZTIHNTIHAZvEns

only large-scale factories that can
process several dozen tons per day
will be able to survive.

We began using the Color Recycle
System devised by Motoko Uchimaru
of the Kyoto Institute of Technology
as a new way to recycle. The

Design Upcycling workshop helped
us to understand the potential of
collaborating with a designer. | spent
five years with Professor Teruo
Kimura and Dr. Uchimaru developing
the magnet bars, and there is more
product development to come.
Companies can improve their brand
power through recycling materials.
We hope to use the power of

design and begin to consider mass
production with this project.

WAFREK
Yasuaki Higashitani

L 2

Recycling separated used cloth in the factory
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Flax or linen, as it is called in its woven form, has a long, distinguished yet
somewhat disguised presence in the history of materials innovation. The
earliest evidence of its use as a woven textile was found in the Dzudzuana
Cave in the foothills of the Caucasus Mountains in the Republic of
Georgia. In 2009, archaeologists from Georgia, Israel and the United
States found 1000 flax fibres some of which had been spun, knotted and
possibly dyed, and radiocarbon dated them to 36,000 years ago.
As a fibre, flax is lustrous, flexible and stronger but less elastic than
cotton and has long been used industrially for the production of fine
linen, high-quality paper, rope, canvas and even tea bags. Increasingly,
in an age of composites, the material qualities of flax, have made it
an ideal partner for other materials that can be used for a variety of
design purposes as demonstrated by the first of two case studies in
fibre-based materials innovation.

Professor Julia Cassim, KYOTO Design Lab
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During the First World War, early aircraft designs
evolved from lightweight wooden structures that had
been skinned with impregnated linen. Subsequent
advances in industrial production of this ‘aeroply’, led in
Europe by the Estonian manufacturer Luterma, opened
up opportunities to refine the engineering of lightness
with plywood. The Mosquito aircraft built by the British
company de Havilland during the Second World War

is an example of ‘stressed skin’ reversed — with plywood
applied as a skin over a light core of balsa.

In March 2012, I was invited to contribute to EcoDesign
2012 held annually since 2009 in conjunction with

the Helsinki Design Week and Habitare Design Fair.
Shortlisted from more than 100 internationally invited
entries, the “Woven Wind’ proposal was chosen among
44 projects, including James Irvine, Karim Rashid and
Yrjo Kukkapuro.

The thematic brief for EcoDesign 2012 had wood as

its annual theme and specified ‘products made of 80 %
FSC-certified wood and 20 % of some other ecological

material.” This provided an opportunity for me to connect
my practice-based research with the emerging stream

of interdisciplinary materials research projects at the
University of Brighton.

[PlyFlax | %4l 3 2 Bk & L C oo i RELEI A
Flax fabric used as a membrane for PlyFlax reinforcement
Courtesy of Dr. Juri Kermik
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Case Study1 | Project
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Stages in the project development and prototyping the “Woven Wind’
Courtesy of Dr. Juri Kermik
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Visual qualities of flax fabric embedded within a matrix of bio-resin

Courtesy of Dr. Juri Kermik
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In 2011, a pilot project ‘Flax’ was carried out with our
colleagues in biomaterials from the School of Pharmacy
and Biomolecular Sciences and Le Havre University. The
partnerships formed during this pilot project became
the basis for longer-term collaborative research into

flax as an ecological resource of inter-regional materials
development across on the south coast of the UK and
Northern France.

There were two outcomes from my research: Woven
Wind Chair—a fully functional working prototype
based on research findings and material experiments;
and PlyFlax — a composite material of flax and plywood
developed during this project.

Flax was included in the Woven Wind project to
demonstrate the potential of regionally —grown natural
fibres for future design applications and to extend the
technological possibilities associated with engineered
wood. Besides conventional plywood production
techniques, the PlyFlax process combines the advantages
of plywood as a composite material with the enhanced
structural performance of ‘stressed skin’ forms (PlyFlax
= Plywood + Flax Fibre). Interlocked layers of birch
veneer, with their own inherent structural strength, are
further reinforced with a skin of flax fibres allowing

[Woven Wind | L5127
‘“Woven Wind’ rendered
Courtesy of Dr. Juri Kermik
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the thickness of plywood shells to be reduced without
compromising their strength or flexibility. The strength
and viscous-elastic properties of natural fibres and their
visual quality, are captured and embedded within a
matrix of bio-resin.

As a result, it became possible to reconnect my research
and experiments with the timeline of materials
innovation in aviation with the technological credentials
of PlyFlax that belong to the age of natural materials
and early aviation.

The ergonomic solution for the chair’s seat evolved

from my previous experimental work with self-forming
plywood springs, which revealed sequences of responsive
geometry applicable to seating furniture. These
experiments started while I was at the Royal College of
Art in 1993-94. Applied pressure causes the springs to
react and adjust their shape in relation to the weight,
position and movement of the body. The term Woven
Wind serves as a design metaphor to encapsulate this
natural movement and the sustainable qualities of the
materials explored in the design and making of the
PlyFlax seat for which a second generation prototype
using minimal materials and vacuum forming is currently
being developed.
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In September 2015, KYOTO Design Lab organised a five-day Design
Upcycling workshop in collaboration with the University of Brighton. It
brought together designers, design students, traditional weavers and
textile recyclers. The aim was to experiment with textile waste and
develop new materials from it that could in turn suggest new product
applications. Michelle Baggerman is a designer from the Design
Academy Eindhoven whose focus is the innovative and sustainable
combination of craft and technology in textiles. Her workshop teammates
were Masaki Ebara a silk weaver from the Tango Peninsula, Masataka
Higashitani a textile recycler and Anna Veglio-White, a graduate student
of the University of Brighton. Following the workshop Baggerman spent
three months as a KYOTO Design Lab Design Associate developing the
initial ideas explored in the workshop.

Professor Julia Cassim, KYOTO Design Lab
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Woven Light

Woven Light
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The focus of Woven Light was to identify new product
applications for traditionally woven silk by transforming
the material combining plastics and 3D printing to
design a range of conceptual products. The project
builds on the work of Professor Teruo Kimura of the
Department of Advanced Fibro-Science at KIT with
technical assistance provided by Tomohiro Inoue of
KYOTO Design Lab’s Digital Fabrication Lab.

I began by studying the specific qualities of traditional
silk and current developments in order to create new
and future applications and scenarios of use. Instead
of attempting to modernize traditional products, I
wanted to redefine silk as a material, by exploring such
juxtapositions as suppleness and rigidity, translucence
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and opacity. In this way, I searched for ways to innovate
on a material rather than a product level.

Experiments had already been carried out by Professor
Kimura’s team to create hard sheet materials or FRP
(Fiber Reinforced Plastic), using plastic resin and
chirimen silk in place of carbon or glass fiber. At the
Design Upcyling workshop, we turned this principle
around using 3D printing to create internal reinforcing
structures for the silk with PLA (polylactic acid) instead.
It meant that the beautiful visual and tactile qualities
of the silk were not lost as they were when embedded in
resin, while extra qualities could be added, such as the
possibility to construct products in new ways.

Masaaki Ebara’s finest 14 denier silk that is used for
priestly garments, creates very interesting optical moiré
effects when layered. I felt these could be exploited

to interesting effect and so the structural shapes we
designed were inspired by traditional Japanese patterns
from the silk. PLA is a bioplastic, making it an
environmentally-friendly choice to combine with silk,
while 3D printing ensures that there is little or no waste
in the production process. The silk fabric we used was
‘kimono width’ (42 cm including selvedge). This was
folded in half and the PLA structure placed in between.
The space between each structural element means that
the final product can easily be cut to the desired length
and requires no trimming or finishing.

We experimented with layering effects in several
prototypes. We were also interested in giving this
incredibly light material a structure to support itself,
initially using frames and ‘skeletons’ to attach to the
silk. We then tried to integrate the structure into the
silk using 3D printed PLA shapes that were sandwiched
between two layers with a hot press to create the desired
amount of rigidity and flexibility.

In rapid cycles of experiments and reflections after

the workshop, I tested and manipulated the plastic
reinforcements, trying them with different textiles,
shapes and layers in order to understand the optimal
production conditions. I then focused on three of

the new characteristics I had discovered in the PLA
reinforced textile: the possibility to bend, pleat or fold
the fabric into three dimensional shapes that were
freestanding with minimal support. It can be folded,
bent and curved in many ways around a light source,
creating endless possibilities to play with the way that
the light shines through the fabric and casts shadows
on its surroundings. Dyeing the silk or using patterned
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jaquard-woven silk allows for even more variety.
Although the PLA we used is transparent, it is available
in many colors, opening up other design options as
demonstrated in the final prototypes.

The resulting three prototypes are for different lighting
objects - one bent, one pleated and one folded, which
suggest a viable product application for reinforced silk.
Other smaller samples suggest broader applications.
Each prototype was made using the full widch of the
silk fabric, so there is no cutting waste. By using a 3D
printer to print the PLA reinforcements, essentially
waste-free production is possible. Aside from structural
reinforcement the 3D printed shapes also serve as a visual
reinforcement, their simple shapes forming intricate
patterns when the objects are constructed. 3D printing
them in PLA proved to be a good way of prototyping
them. However, if the process were to be scaled up, they
could be extruded and applied directly to the silk. The
heat press I used was small and flat and had to be opened
to add each new structure piece, but using a heated
mangle would make it possible to work on a continuous
piece of silk.

ar

TLE K ) ERBF I G kedlc7ubs A T2l e
Prototyping with Mr. Ebara (right) and Mr. Higashitani (left)

Prototype PLA + silk structures
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Collaboration between Researchers and Designers Results in Design that Resonates

ABGER(FHHAEY BRSRIRR L 4Rl ERER]

Takaki Kuno | Kyoto Prefectural Institute for Northern Industry, Technological Assistance Section Manager
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Three years ago, we launched the
FRP Prototype Research Association,
which is made up of Tango-area
companies. The goal is to create a
new industry through collaboration
between different industries—the
woven textile industry and machine
metal industry—in order to utilize
weaving and processing technologies
with their roots in Tango, the region
where the research facility is located.
During the preparation stage of the
association, we held direct talks with
Professor Teruo Kimura from the
Kyoto Institute of Technology, and
received his endorsement of our goal
to develop FRP unique to Tango, and
invited him to be chair of our research
association. At first, we assembled
22 member companies (spread
evenly between textile industry and
machine metal industry companies),
and held research seminars about
five times per year. We began with a
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study session about FRP, and literally
began working by learning from the
basic technologies to production
methods, eventually making CFRP
(Carbon Fiber Reinforced Plastics)
by hand, and making prototypes

of silk composite that use Tango
chirimen fabric.

After this, we met Professor Julia
Cassim, and last autumn research
institute staff and people from
companies in Tango participated in
a Design Upcycling workshop at KIT.
Through this experience, we were
able to understand the importance
of design, and witnessed the birth
of something new through this
collaboration between different
industries and fields.

My concepts of design as a
technician and researcher were
somewhat outdated. They always
seemed to be industrial—that is,
designs that placed an emphasis on

functionality—and | had not been
able to come up with ideas that broke
through this preconception.

However, the designs we experienced
through meeting Julia Cassim and
Michelle Baggerman from D-lab were
clearly different. Manufacturing is
not just about pursuing functionality;
it is important to have design that
resonates with people’s sensitivity

by using more flexible thinking.
Additionally, we learned about a
process where we can create the
product we want through cooperation
between experts from different fields
who bring different sensibilities
together.

Through interactions between people
of different fields, and outside stimuli,
we can improve our own aesthetic
sensibilities, and gain an opportunity
to create new designs.
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