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Foreword

@bout ME
Hej , please let me introduce myself first.My name is Yong-Fei, I am from France
and as far as I can remember,I’ve always had a great passion for creating, sketching and an interest about everything that involves a complex mechanism.
To turn this passion into my career, i started to study product design in Paris and
then decided to specialize in the automotive design by going abroad.
This led me to the north of Sweden to integrate a master-program
in transportation design.
After completing my first year , i gained more experience in this field through
internships at Renault truck in France and furthermore in austria at KISKA . Both
placements were exciting and very helpful to better understand the
design process.Those experiences facilitated me to find my way through the transportation design industries and giving me the opportunity to collaborate with
Kiska for this final degree work today.
The following pages are showing the result of my 6 month thesis project which has
the goal to summarize all the knowledge that I have earned during my school and
work experiences.
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Introduction
The beginning of this project was led by a question which I
frequently ask myself. What are all the factors that guide you to a
specific design?
Because design is not simply art, even though it has to do with
emotion and passion, most of the time the form of an industrial
product is a mixture of ergonomics and technologic constraints
combined with the creativity of the designer to solve problems
and to give an appealing apparence.
Thereby, the shape of an object is inseparable from the way to
produce it , it is a very complex relationship between manufacturing capabilities, social context and the first idea of the creator.
But when techniques change, switching to new processes brings
new innovations and breakthroughs in the architecture, which
redefines the aesthetics.
I would like to question how this change would influence the
car industry. Especially if new technologies will allow a complete
freedom and the only limit will be inspiration and fundamental
ergonomic constraints. Then would we move away from
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the today’s car shape or will it be a smooth transistion ? All
those questions would be raised during this degree work

Personal motivation
What initiated me to investigate this topic was a sportwear
project that I’ve done during my internship at Kiska.
Working in this field has changed my vision of design.The way of
how sportswear industries are always challenging the
design concept by adopting a systematic approach has convinced
me to explore and question this processeven more.
This experience has made me wonder if this kind of method
can as well be applied to the automotive industry. A more holistic vision might be a benefit to create more efficient cars on the
road, but also for the manufacturing time.
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Design philosophy
From my work experience, I realized how complex the design process is and rooms for free creations are often rare.
When it comes to cars, constrains are even more important by
dealing with cost issues, feasibility, marketing and regulation. As
the result, today’s designs end to be more about style and appearance, but generally, the main aspect of the design work is
to refine and work on details rather than new concepts and the
entire object. The design process in today’s car industries disconnects the design “architecture “concept to the pure style. The design studio is in charge of the aesthetic, while engineer-designer
are in charge to come up with innovative solutions. Of course it’s
not always the case, but the same pattern can be seen frequently.
In my opinion I see function and innovation as a feature
that drives the design. Therefore, I do think creativity is something that you can apply to anything, you might not even need to
be a designer to design something. The design creativity applied
to innovation is a great tool, to go beyond the “engineering way”
of
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thinking and bring a playful and emotional value to the
product.
During my research, it became clear, that innovation and
a global approach would play an important role; it seems to
be the only way to overcome appearing issues such as climatic change and the lack of resources. The job of a designer,
which is intersecting to business, art and engineering, would
be one of the actors of this so-called third revolution
4 of the 10 Dierter Ram´s Design Principles :
“ - Good design is innovative
- Good design is aesthetic
- Good design makes a product understandable
- Good design is environmentally friendly

Conclusion
I came to the conclusion, that there is room for a project which reflects my design philosophy,
combining my passion for technique, and especially the way, to build things with my
interest in architecture and product design. A lot of project from student or even from car industry
treating about, future, using speculative technologies. But it really appears to me that something
is missing. It seems to me that most of the released projects, are somehow too crazy where the
background is made as a pretext to design what they want. I would like to approach the problems
differently ,to be as much as possible with, tangible and believable.
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METHODS
1. HOLISTIC APPROACH
1 /what to concider?
- Efficiency at all stage: production,in use, and end of product life
- Logistic efficiency and cost reduction
- Taking advantage of this new production method to enhance :
-experience
-functionality
-asethetic
2 /Design approach
- The first step of this degreework consists of a research around new smart
material and new industrial manufacturing technologies and their possible
industrial application
- The second step will consist of producing a series of small scenarios
showing the choosen workflow
-According to the picked scenario, the task would be to develop an aesthetic
thought design experimentation. At this step we will look into experimental
and wild concepts
-Development towards a realistic solution and refinement
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Society , user and
context
With the climate-change and the limited resources
on earth, the consumer is getting more and more
concerned about the environmental issues. The act of
buying is not just dictated by the cost, the quality or
the brand image.The customer of today also takes the
impact on the environment as well to consideration.
The interest to address environmental issues is not new
in the car industry, but it has really started to get more
important during the past few years. In the early
1990s, Toyota has set it as its main goal. It resulted in
one of the first hybrid production cars, the Prius from
1997.Surprisingly, it was a great success, leading the
way for other car companies.
Today, most of the automotive brands embrace an
environmental friendly attitude. On their websites,
they include a dedicated part which shows their commitment towards environmental cares. The major car
companiesare investing resources and money in re-
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CONTEXT
search and developmentfor electric cars.
Thus, today market of the electric +hybrid are only 1 %(
French market) to 3 %( US market)(Cnet, Benoit Solivelass, 2012), the estimation of Renault is
to reach 10% for 2020, and even 15% according to CSIAM
According to a survey, questioning the acceptance of the
electric car 70% of French customers state, that they would
be ready to buy an electric car if the cost, the performance
and the autonomy are good enough (Figaro 2009) (LH2
institute for Metro Newspaper)
In the future, we will probably accord even more importance to the sustainable development. Not only because
of a trend, but it will become a necessity to change. The
consumption of rough resources will reach a point that will
go beyond production capabilities, while at the same time
the oil resources are running dry.

T
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Customer’s mindset
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A study from Viavoice for Equipmag estimates that the
young consumers are 81 % to think that ICT helps to
gather the necessary information, when 71% thinks that it
helps in making the act of buying. The study highlights the
fact, that it’s mostly the young customer using ICT for the
shopping purpose.

With the emerge of new technologies in communicationand information, the customer’s behavior has
shifted towards a healthier lifestyle. They seek information from a variety of different channels, e.g. social
networks,spreading and sharing information all around
As a consequence, the communication has to be adapted
the world as fast as possible. Customers, now being
more informed, are now behaving differently, meaning to this change, towards a policy of transparency and provithat companies will have to pay even more attention to sion of information by a massive use of social networks.
The brand image consideration would have to be pushed a
their communication.
step further
ICT* Information and Comunication Technologies
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tweeter logo

facebook logo
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Mass customization
“Between 2000 and 2002, U.S. consumers spent approximately $29 billion on hobbies and crafts alone, making
this sector one of the fastest-growing areas of the
economy “ (Craft and Hobby Association 2003).
The accomplishment to create something by yourself
or
“DIY” is more than a today’s trend. With the emergence of affordable 3d printers, this trend will increasingly get more importance. The success of the DIY is
not just about having something customized, but it is
also the satisfaction to be part of the creative process.
Applied to a mass production level, it would create a
very specific relation between the brand and the customer. The future relation to the object is a quite “contradictory situation”. The future would be made out of
super customized objects which reflects the user’s usage
or taste and on the other hand shared objects will loose
their notion of owning something.
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Mass customization and
Automotive design
Though already today objects, such as the interface of a
websites, can be customized easily, it is another story
when itcomes down to cars. Indeed it is a way more
complex object, composed out of more than 6000 different parts. Of course nowadays, you can choose between
different power trains, coloured fabrics and add some
options. But you cannot modify the bodywork of a model, except to add some artificial parts on it afterwards.
In fact, one of the concern is about the brand identity,
which has to stay under the control of the constructor.
Car Heritage , being what it is , deals so much with
passionand emotion that it is always a hard task to move
towards a fully customizable possibility. But after all,
does the customer really want to have this possibility?
Because it is also true that cars can be compared to a
sculpture, and in the same way you will not buy a piece
of art as a blank canvas, you want something valuable,
which of course expresses who you are but also your
social status.

Degree_report
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For this purpose and to preserve the identity, the role
of the designer would slightly move away from only
designing, being more an architect who predefines
what can be customizable or not. At the end we will
have to put some limits at some extensions to masscustomization.
Finally I see more opportunity to apply the idea of
mass-customization in the car interior. For instance to
bring your “home” inside the car by changing seating
and to make it suit to your needs and your personal
flavor.
In addition to this, it can be a way to extend the lifespan just by updating what needs to be updated.

Tools limitations
Above all, the main problem of mass-customization
today is the non-existence of a proper link between
the user and the company. To enable this, the tool–kit
(software) is the key element. It has to be simple and
in the meantime powerful enough to allow the user to
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create what he really wants.
To understand the limit better, we can spot two risks:
The knowledge needed to handle the tool, the complexity of the interface and on the other hand, going to the
extreme opposite by simplifying too much of the interface : then you will not be limited by your capabilities
but by the software itself.
For that reason, interfaces, interactions, user friendliness are the core elements for a successful toolkit and it
would probably make the experience more playful and
rewarding

Interface
As mentioned before, the tricky area of mass-customization is the interface. If we look at technologies of
today, we can see a large variety of solution:
-1 gesture reorganization / haptics
-2 increasing reality
-3 brain interface

Degree_report
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-What is Cradle to
Cradle and circular
economy?
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“C2C is a biomimetic approach to the design of productsand systems. It models human industry on nature’s
processes, viewing materials as nutrients circulating
in healthy, safe metabolism. Put simply, it is a holistic
economic, industrial and social framework that seeks to
create systems that are not only efficient but also essentially waste free” (Wikipedia C2C)

“The circular economy is a generic term for an industrial economy that is, by design or intention, restorative
and in which material flows are divided into two types,
biological resources, designed to reenter the biosphere
safely, and technical resources, which are designed
to circulate at high quality without entering the biosphere” (Foundation
Ellen MacArthur website)
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AUDI E-GAS
“The first step is the Audi e-gas project, in which the Ingolstadt company
is producing an entire chain of sustainable fuels. They begin with wind, water
and carbon dioxide sourced from a
biogas plant. The end products are
renewably generated eco-electricity
(Audi e-power), hydrogen (Audi
e-hydrogen) and synthetic methane
(Audi e-gas) which can power vehicles
like the new A3 Sportback TCNG that
will launch in 2013”
Audi press
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Introduction
to the technologies
research:
Today shaping processes require a huge amount of
energy and create left over materials. For example, the
car industries use huges presses to stamp some of the
structural- and bodywork. Plastics, metal body
panels and mechanical parts have to be heated up and
injected at high pressure into molds, meaning that it
requires a big amount of energy and expensive
tooling. Other techniques such as carving methods create waste material and are particularly slow.
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Naturally, we can’t go away from all those way to
proceed and they will remain used in the future, but
with
the recent development of smart materials and virtual
tools, those improvements might be a game-changing
opportunity.
Since my project is focused on how we can create a
better manner to produce vehicles, I focused my research into sustainable and prospective ways to manufacturing objects by looking at a large scope in various
fields from biomimicry to additive manufacturing and
including new smart materials

Degree_report
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New manufacturing
methods
How the factory of the future might
look like?
The mutation of the society, the technologies and the
human factor are pushing us to rethink the factory of
the future. According to an article of l’Usine Nouvelle,
Elodie Vallerey (07 June 2012) The factory of the future
is going to be more efficient or even self-sufficient, using the waste as a resource. With new industrial processes which are getting closer to what nature does, the
amount of waste will be reduced or reused for other
purposes.
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The place of the human worker will regain a central
position. His role will change, giving him more importance and involving him more, to accomplish more complex tasks, interacting through digital interfaces without
being directly in contact with the materials.
The customer will as well have his place in the factory
of the future, taking part in the process of production
through the link of social networks, to help create the
products of
tomorrow.

Degree_report
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FUTURE
FACTORY
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how does a 3d printer
work ?
The additive manufacturing consists of a series
of layers to form the product’s final threedimensional
shape. At the opposite of the subtractive method, such
as CNC milling, which is about to remove the material.
This technique gives a certain advantage; it allows a
complete freedom without draft angles.
A large variety of material, textures and colors are already available, such as metal sintering (SLS) allowing
to print out metal parts with good mechanical properties
“The old way of making things involved taking lots of
parts and screwing or welding them together. Now a
product can be designed on a computer and “printed”
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on a 3D printer, which creates a solid object by building
up successive layers of material......The revolution will
affect not only how things are made, but where”
(The economist, the third industrial revolution, April 21,
2012)
-The 3d print enables to produce a series of different objects, at the exact same cost, with the exact same amount
of material, making mass customization possible
for a reasonable price. In a few years, this technology will
become more common and present in every home.
Future rapid prototyping improvements
Some Facts and figures :
-Airbus plans to build an entire wing with a 3d printer in
2030 by using ultra strong material, a mix of polymer
and graphen
-planed to replace mechanical steel parts in a couple of
few years

TECHNOLOGY
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Then, how does it have
to look like ?

ciency.
Even in the past, efficiency studies of nature have
given us theories of good proportions, such has the gold
ratio. A scientific and at the same time a mystic approach
of aesthetics

Today, all of our imagination and creativity is somehow
restricted by the molding process and draft angle
issues, but tomorrow, with the use of 3d printers we
will be able to create any kind of shapes, regardless of
any constraints except fundamental basics. So what
would it be then ? What is the appropriate language to
communicate this ?

“ For a plane , to fly well, it
must be beautifull ”-Marcel Dassault

Efficient design

Efficient design : As Marcel Dassault said, something
beautiful has more chance to perform well. Today,
we are looking at efficiency in all aspects of our lifes.
It makes sense, to look after a design guided by effi-
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Self explanatory design

As Dieter Rams´s rules said ,it is important to understand the way of how a product works, it is one element
to make a good design

Automotive tradition

But after all, are we really ready for such a big change ?
Since the beginning of automotive history, cars are having a strong tradition and an expectation from a
certain market. As long as we see a car as a car
and not just as a meaning of mobility, it will somehow
remain the same .

TECHNOLOGY
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illustration/ superconstellation
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ROBOT FOLD
The bending process is a simple way to shape an
object and is used for a long time.
To fold a metal sheet by robots makes the work even
more accurate. This energy efficient process requires
only few amount of tooling and makes sense for small
scale series, but for mass production it isctoo slow.
On the other hand it has the advantage to be able
to produce highly customizable objects.
-Modern craftsmanship -

Old and new craftmanship ?
robot vs human

When we refer to luxury and craftmansship we think straight away
about handmade and tailored manufacturing. But today, this is not
the case anymore and associate luxury and high technologies become more common. Breaking the tradition and the conservatism,
the idea of accuracy and quality are now also connected to high technologies, for example in a project of the royal college of art where the
idea of luxury comes from the possibility of customization by using
the robot fold technology.
But then, does it still have the same sense? Can a robot replace the
human for such a task? We may argue, that something is missing;
something like a soul. The time spent of an experienced craftsman,
the effort involved into all details are not any longer here. Then the
poetry is somehow lost.

32
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POP-UP & layer construction
Inspired by the Origami way to build things and Pop–
up books, the “Monolithic Bee” is a millimeter-scale
insect, a robot made out of a series of carbon fibers,
metals and plastic layers assembled together. To give
the robot a threedimensionality, the precut laminated
sheet is folded into the final shape just within a simple
pressure, all the layers are glued together by a hot melt
point. Designed by two researchers from the Harvard
University, this impressive manufacturing process
allows at the same time to integrate the PCB and built
in sensors directly into the structural frame, giving the
opportunity to mass-produce structural micro mechanisms and electronic devices capable of changing their
form .
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ALL-IN-ONE ?
If we refer to the following picture (p40/ fig 01) , you
can notice how complex a car is. This is even more the
case today ´s sophisticate car technologies. Being that
complex means as well more spent time during the
assembly process and less reliability. This results into
more cost and longer time time for the logistics.
“Less is more”
Combining a multitude of functions into one design
and simplifying the number of manufacturing steps are
one way to cut off expense and time consumption
“Less is more”, this famous quote of Mies van der Rohe
has never been so true about what a good design is.
One shape which combines aesthetics with
structural function and simplicity.

TECHNOLOGY
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Biomimetics
“The study of the structure and function of biological
systems as models for the design and engineering of
materials and machines” American heritage dictionary
(2000)

Closer to nature ?
We always try to get closer to the nature way of making things. Since the human being exists, nature has
been our biggest inspiration, which means that the
ultimate piece of engineering would be a pure copy of
the nature.
Obviously the fascinating thing about nature is the
efficient way of solving problems and the variety of
solutions.
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Today, the science of biomimecry is greatly used to
improve technologies´ performance. Robots, airplanes,
artificial intelligence, smart materials are all the result
of an intensive research and analyzation of natures
behaviors.

Making them alive ?
Being closer to nature’s behaviour means also trying
to bring life into objects. Science fiction has already
treated this subject. Cyborgs , A.i , all have attributes to
come alive, to act like a human. Of course, today, we
are still far away from this. But the intention is already
happening.
Then, objects will no longer be something that you
use, but something that you cooperate with. Indeed,
objects will assist you in every task, creating a new
relationship between user and product. But as we try to
make them smarter and more capable of doing things,
would we, one day, rely to much on them or even be
dominated by machines ? All those risks have to be
considered and questioned.

TECHNOLOGY
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“the formation or accumulation of minerals by organisms especially into biological tissues or structures (as
bones, teeth, and shells)”

Nano-cellulose
Nanocellulose can be extracted from any cellulose
source material to create an ultra resistant and lightweight polymer. The scientists behind this new material believe it will replace plastic in a near future, and
even Carbonfiber. It is more environmental friendly
and also more affordable than the polymers of today.
According to them, it is 30 percent lighter and three to
four times stronger and competes with steel and kevlar.
During the process of creation of the Nano-cellulose,
at the same time we can extract cellulose bio-fuel
ethanol and nano-cellulose powder to reinforce plastics.
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CAR
DISASSEMBLY
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Life circle
All products are meant to die ?

Before the 90s, the process was pretty straight
forward,we were designing cars by thinking how to
build it, how to mass produce as much as possible
and control the cost.In the early 21st century, things
have changed, the society is more concerned about
environmental issues. Therefore, the car design today
also thinks of what happens at the end of the life of a
product.
The lifespan of a car nowadays is estimated for about
12 yearsaccording to the U.S department of transport.
After that, cars go to a scrap yard. Today, a car on the
market is in theory 82% recycable or reusable and
represents one of the conssumption goods that has the
best recycability rate.
In fact, to complete the circle, the main issue is the
need of an infrastructure in order to disassemble,
separate and reuse metal and plastic parts, but with the
electric vehicle, this is even more true. Indeed, with today’s technologies, the battery lifespan does not exceed
the car’s lifespan, which means they might have to be
replacable at least once.

As a result, new facilites have to be considered to
be able to recycle batteries. This is not an easy task, as
a battery contains a variety of toxic elements, that
have to be treated before they can be releases or
reused.

“In nature nothing is created,
nothing is lost, everything
changes.”- Antoine-Laurent de Lavoisier

I believe, this will get a step further in the future.
For instance, architects are already thinking about
self efficient cities. So why not imagine a factory
where material, such as vegetal fibers, are grown
directly. They will provide an energy source and can
be used at the same time as a rough resource.

and meant to resurrect ? second life

or reincarnate ?
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platform and skateboard platform

Powertrain

The advantage of the skateboard platform is the flexibility, scalability, and the possibility to share the same
architecture to divide the cost.

overview :
-Hbryde
-Hybride plug-in
-Full electric
-biofuel

The disadvantages are the risk of similarity
Product - range confusion
Risk of high recall rate

Autonomous vehicle &
smart car
During the past few years, the overweight gains in
cars because of an increasing level of safety. The passive
safety features, such as the survival cell, airbag
and so on are representing a not inconsiderable part of
the total weight of today’s car.
In a future with the introduction of smart vehicles
beingsafer, it will no longer need a sophisticate passive
safety – As a result to reduce the car´s weight.
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The shift to hybrid and electric powered trains that
are occurring now, raises the question of the batteries´
autonomies. Being capable to perform well without
compromising the comfort, we only have few possibilities:
-improve the battery autonomy or improve the aerodynamic shape and reduce the weight of the car.

TECHNOLOGY

Quick
overview of futur architecture .
.
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Manufacturing process influencing the design:
Flyknit , the revolution is already on the market: Case
study 1
The sportswear industry is often a good inspiration to
look at, because of their great use of technologies. The
Flyknit by Nike is an excellent example of integrating
a new industrial process into the workflow. The final
result is something completely innovative, breaking all
the rules of what a performance shoe should look like.
They adopted a knitting process, which might appear
old fashioned, but it all makes sense.
The goal of the design team was to revisit the design
of running shoes, so they ended up by mimicking a
sock,giving the sneaker a new flexibility and comfort.
The strength is where it´s needed, allowing at the same
time a good stability and breathability.
Behind this apparent simplicity there is a very
innovative manufacturing method, that reduces the
number of steps and as well the overall weight of the
shoes. To achieve this, Nike hired a team of engineers
to re-program and reengineer a machine, that is used
to knit sweaters and socks. They tweaked it into a machine capable of weaving the upper part of the sneaker.
According to Brett Golliff, former designer at GM
and New Balance, who published a research on his blog
about the Flyknit, they could reduce up to 40,000,000
US$ in leftovers.
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Beside the fact of the technologic leap, it’s a great marketing story and a good communication tool. At that time
the public was concerned about the work condition in
supplier’s factories, giving a bad brand image which might
impact the sales. With this automated process they are not
just improving the productivity, but also the brand identity
with a more ethic value and with a great emphasis on environmental issues. The story behind the concept is as strong
as the product itself.
Furthermore it shows the trend in terms of mass customization, that might come in a couple of years. The number
of variation based on the same design is almost infinite,
improving at the same time the customer’s experience. The
Flyknit might represent the “one step” before the fully customizable object, made out of 3d printed plastics.
In my opinon, the same kind of strategy can be applied to
car industries. It can be a driving force for the company,
to be distinguished from the others. At a time, where we
point at a car when it comes to the polluting consequences,
it might be the opportunity to change the way of how the
people perceive the car, by putting the idea of a car in symbiosis with its environment.

CASE STUDY

CASE STUDY_FLYKNIT

Flightknit by Nike
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Manufacturing process influencing the design:

The beauty of the process

“My task was clear eight years ago, when I started work
at this institute. My job was to apply computer-controlled machines in the field of lightweight construction and design, and to find out what processes are the
most flexible. The more flexible the production chain
is, the more extensive production can be. It’s a matter
of production processes which enable us to achieve
a result as simply as possible and with the minimum
number of production stages and resources.”
Interview of Oskar Zieta, News and trend, Architonic ,
author : Nora Schmidt

The beauty of the process sometimes counts more than
the result.This is what probably guides Oskar Zieta´s project to explore the mechanics of shaping in a deeper way,
to subvert ideas and propose new ways of thinking. As the
result, the intelligence involved to solve issues is inherently
embedded in the object itself.

Oskar Zieta uses two dimension sheet metal which is
lasercut. He then inflates it with air, giving his objects
the three dimensionality. In his process of creation, his
design is almost driven only by the production method

In fact, the beauty can be seen in the act of creation.
But even more fascinating to see is the objet taking shape
by bending, being injected in the mold, watching the
product transforming into the final shape step by step. It’s a
mechanical poetry where the creator is as well the conductor of this spectacle.

After all, what gives it a soul is the story that it can tell.
Then, injection molding gates, parting lines can be compared to scars, stigmas of the creation process. Somehow
like a birthmark.

CASE STUDY

CASE STUDY_Oskar Zieta
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KISKA : designing desire

As a consultancy, KISKA works closely with its clients
to create designs that reinforce brands. The company’s
core disciplines include Automotive Design, Product
Design, Communication Design and Strategic Design.
Clients include Atomic, Bajaj, Husaberg, Siemens, Hilti,
Kettler, KTM, AKG Acoustics, Audi, Hyundai, Honda
... Most designs are made for the consumer goods
market, industrial goods market and the automotive
industry.
The company’s USP lies in I.D.D. (Integrated Design
Development): the creation of design solutions on the
basis of brand and design strategical surveys. The aim
is to create a consistent brand appearance.
“wikipedia Kiska” “Kiska design”
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KEYWORD :
-INSIDE-OUT
-ARCHITECTURE DESIGN
-LIGHTWEIGHT

BRAND

KISKA was established in 1990 by Gerald Kiska as a
one-man-business in Salzburg, Austria and is Austria
and European’s largest interdisciplinary design company[1]
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BMW I : sub-brand

BMW I : “Clean” ,“Clever” and “Premium”
With the new sub-brand BMW I, BMW continues
their history of innovation, pushing the boundaries
of design even further and finding new mobility solutions. This lineup will be composed out of a wide range
of products, from the city car like the I3 – to the electric sportscar, the i8.It does not just represent the shift
to electric vehicles;it brings a modern idea of premium,
more environmentally conscious.
Among these new technical innovation, it comes as
well together with a series of new service that might
change the way of how we perceive cars.
The design language & strategy
A distinctive identity which translates values such as
lightness, clean modernity, safety and efficiency . The
product range has included large transparent surfaces
and a light-bathed interior, to illustrate the idea of
lightweight and great aerodynamic, the surface treatement, such as contact surfaces, spoiler lips and elements allowing better air-flow, have been integrated
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into the design.
From a technological point of view :
The Life Drive can be divide into two different components: the Life module and the Drive structure. These
components combine to form the complete vehicle, The
Life module is of a carbon fiber reinforced plastic (CFRP)
structure that’s both incredibly strong and remarkably
light,
SUSTAINABILITY as the keyword
At all stages: the development, production and recycling,
BMW is setting new standards of sustainability across the
entire value chain. For exemple, to insure the production
of the coming I series, BMW has invested into an ultramodern carbon fiber production plant, which became
operational in June 2011 in Moses Lake, WA.
This plant will be completely powered by renewable,
hydroelectric power.

Quote Benoit Jacob,
Head of BMW I Design
“We take our responsibility
very seriously when it comes
to the mobility of the future
and the future of our society,”
says Benoit Jacob, Head of
BMW i Design, with reference
to the BMW i sub-brand. “We
are in no doubt of the need
to take a fresh view of things
going forward. That’s why, at
BMW i, we’ve been asking
ourselves a host of questions
which challenge many of the
things we currently take for
granted. Every design element
in the creative process was
subjected to three fundamental questions: Does it meet our
definition of premium? How
clean is it? How clever is it?
And those questions provoked
some revolutionary responses.
Suffice to say, rarely has the
future promised so much.”

BMW i8, BMW
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foldboat by Max Frommeld and Arno Mathies , Rca graduated
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CONCLUSION RESEARCH/ BRIEF
What if we rethink the way we mass-produce cars?
Why?
- Context: - society shifting toward a more
ecological mindset
- Lack of resources
- Energy crisis
- The interest of electric car
- To simplify the architecture for:
Lower costs
Allow more customizability
lightweight architecture
Reduce energies involved during
Manufacturing process as well while using it

stead of small one and to think about a Lightweight Sedan
.The reason is , we will still need them for long distance
ride, to carry more than one passanger or heavy stuff
As well it represents an empty spot on the market and can
be a flagship for the brand

How? - Holistic approach:
New framework and workflow
New smart material
New shaping method and tooling
Branding
Why Bmw i ?
As it is one the pioneer of lightweight electric car, it
sounds natural to have them as a brand With this in
mind it appears also interesting to go for a big car in-
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MOODBOARD_Introduction
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MOODBOARD_Introduction
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DESIGN PRO

JECT/...

- 01 Concepts scenario
- 02 Ideation
- 03 Design development
- 04 Final design
- Platform
- Scenario
- Exterior design
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BRIEFkeywords

Sedan / concept car /
layer construction /BMW
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EARLY SCENARIO
CONCEPT/...
From each technology found in the research , i will
create a scenario which illustrate their potentials / by
describing the manufacture process
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CONCEPT_01_BIOMIMETIC flesh and bones
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CONCEPT_02_FUTURE FACTORY in symbiosis
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CONCEPT_03_PLASTIC ELECTRONIC

Platform
mainfactory

68

Local factory

main factory

local factory

Dealerships
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CONCLUSION :
selected elements from each scenario

Method

The chosen scenario is a mix of the 3
above , By picking the right technologie
that suit the best to each basic component of a car.
01
From the first scenario
Outer shell growing
arround the structural
element
- Use of the 3d print
technologie
- Inspired by nature
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02
From the second scenario
- Use of local resources
for some car’s componant

03
From the third scenario
Logistic : decentralized logistic with
main factory and local factory
-Use of Electronic plastic to integrate
all the electronic component into the
frame itself

71

72

IDEATION/...

Once the scenario define and technologies picked up
It is time to design the vehicle ! and to define the
proper architecure and aesthetic ...
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IDEATION_layer construction

L shape _ for storage
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each pieces take a minimum of space
while is shipped / each parts regroup as many as possible
functions togethers

Method

in this phase I´ve been working as
well on the architecture by trying
to reduce part as well on how to
hightlight this feature ,
aethetic wise
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IDEATION_automotive theme
Smooth

building method
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Transition

In this proposal i tried to
stick to the “automotive
shape language “ and to integrate subtle detail to remind
this atypic architecture
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DESIGN DEVELOPMENT/..
after mid-review
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Development_platform
DEVELOPMENT

Batteries housing ,the
kidneys guide the air into
batteries slots which are
right behind, in order to
cool them
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Architecture

still with this L shape / Electric interface between
each pieces and melting point to glue piece together in an easyway
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Development_Keysketch_exterior
RESULT
Main design feature
door upper lips going over the side mirror
creating a gap revealing the internal structure / semi transparent side doorpanel to
show the inner architecture

frontend

opens to let appearing the
plateforme shape
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83

Development_02

84

Refinement

front wheels cover to have a better integration and aerodynamic

85

Development_render
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87
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FINALDESIGN
PLATFORM/...
architecture design
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CONCLUSION
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3d printed / body panel part

batteries housing

hub motors

94

Photochromatic Panel

Door opening
system
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SCENARIO/...
Industrial process
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Local factory/ 3d

Main factory / platform /

laser cutting
layer by layer

98

Press molding

d print & assembly

line

99

Local factory / “3dprinter farm”
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101

102

103
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DIMENSION

1400
1800

3000
4700
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110

111

112

113
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HEADLIGHT

TWIN ROUND headlight

115

Overlap aesthetic

116

117

To look at the video/...
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CONCLUSION/...

From the beginning of the project I have tried to look at
cars in a different and more general way. It was challenging
as I have to deal not only with the styling, but also the technical aspect At the end, I wanted something with a realistic
look, but with an innovative architecture. As the result, the
trickiest part was about to find a good balance between a
new shape language and something that you can recognize
as a car maintaining the heritage and being emotional too:
That was my goal and conduct me to make some compromise between pure styling, bold proportion and the content
& realism. As I look at it today I think Iachieved to merge
concept and styling even if I believe that the look of it, it is
too conventional, mainly because of all the constraints that
I set up at the beginning

But during this long journey. It was a rich experience,
allowing me to explore things going beyond the field
of automotive design. It has given me the opportunity
to pay more attention to details as well.
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