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Please take a seat! The 
transparent chair was 
routed out of a single 
block of PLEXIGLAS®.

Affordance for Sitting
Naoto Fukasawa  
creates PLEXIGLAS® chair for Vitra

is a limit to the thickness in which polymethyl methacrylate 
(PMMA) can be produced because at some point, the material 
no longer cures properly. That was why three blocks were lami-
nated together. As Stuber says: “That can only be done with  
PLEXIGLAS® and would be impossible with glass. Fritz supplied 
the missing link in this project by subsequently fabricating  
the raw material. They have many years of experience with 
handling blocks, whether for illuminated furniture or aquari-
ums, and are the ideal partners for producing this exceptional 
work of art.” em

“People sat down long before chairs 

existed, on rocks or fallen trees.  Given 

certain circumstances, everyone looks 

for a natural object or material to sit 

on. The choice is not necessarily a 

chair.“ 
Naoto Fukasawa

[Furniture Design] The PLEXIGLAS® “Chair” by 
Japanese product designer Naoto Fukasawa looks as if it were 
hewn from a huge chunk of ice, transparent and clear. He him-
self describes it as a “chair-like thing to sit on.” The object ap-
pears to be melting like ice in the sun and dissolving into its en-
vironment, caught in the act of disappearing.

When designing his objects, the designer respects people‘s 
natural inclination to take what they see around them as an un-
conscious invitation to act. This approach rests on the work by 
perception psychologist James Jerome Gibson, who lived in the 
USA from 1904 to 1979. Gibson coined the term “affordance” to 
describe this characteristic of objects that offer the possibility 
for action – the usability the environment offers people in a 
given situation.

In 2007, Fukasawa designed the “Chair“ series for Vitra 
Edition. Vitra is a design-oriented production company head-
quartered in Birsfelden, Switzerland, which has developed a 
wide range of furniture for offices, homes and public buildings 
since 1957. But Vitra also stands for something more: a design 
museum, a furniture collection, workshops and publications.

Naoto Fukasawa‘s PLEXIGLAS® “Chair” is one of nine that 
the designer created from different materials for Vitra Edition. 
The chairs are meant to invite people to take a seat by respond-
ing to natural human behavior. “They are so normal that we say 
to ourselves ‘I‘d like to sit down here.‘ The only thing that can 
interfere with such behavior are conscious intentions. But our 
best choices are made without thinking,” the designer says. 

Routed from a single block

To manufacture the PLEXIGLAS® chair, Vitra turned to 
HEINZ FRITZ Plastics Processing in Herbrechtingen, a company 
that has been working with Evonik Röhm for over 50 years and 
has experience with machining thick blocks. “We often work 
with up to 200-mm thick PLEXIGLAS® blocks to make glazing 
for large aquariums, for example,” says Heinz Fritz. “But we 
needed much thicker blocks for the PLEXIGLAS® ‘Chair’.” So 
Evonik simply laminated three 160mm blocks together. This 
technique has the advantage over bonding that the joint is 
barely visible. The result was a block measuring 2000 by 1200 by 
515 millimeters, with a thickness of 515 millimeters. Fritz 
routed the chair out of the block, sanded and polished it. “Rout-
ing of a solid object calls for a lot of know-how and places enor-
mous demands on machine performance,” says Heinz Fritz. “We 
have several CNC routers, the biggest being a 20-meter-long 
five-axle CNC router. With that, you could even cut a sailing 
boat out of one piece of material. Manual sanding of the routed 
block using successively fine abrasive paper and the final 
polishing of this jewel calls for extreme sensitivity to the de-
signed shape and the ultimate in craftsmanship.”

Wolfgang Stuber, Product Manager Acrylic Polymers BL, 
adds: “Blocks are the ideal material for objects like the Fukasawa 
“Chair”. The challenge for us was the required thickness.” There 
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Grazing Under a Leafy Canopy
Architecture with attitude for a historical riding arena

[Architecture] The structure made of PLEXIGLAS®, 
wood and metal looks like a leafy canopy. The round metal 
“trunks” are inserted in the ground at an angle and are irregu-
larly distributed. They hold up an undulating roof with triangular 
transparent green PLEXIGLAS® sheets. The architects at the 54F 
agency in Darmstadt call the roof over the riding arena at Darm-
stadt Technical University (TUD) the “equestrian canopy”.

“We had to come up with a very special design, otherwise the 
office for the preservation of historical monuments wouldn't 
have given its approval,” says 54F architect Claus Staniek. The 
riding arena is located on a manorial estate that was built as a hotel 
in 1907. Back then, guests arrived by horse-drawn carriage, and 
required stabling. Today, the historical compound comprising 
the riding stables and guesthouse belongs to the university and 
is a listed building.

No chance for shoebox architecture

“In a case like ours, you can't just build a box-shaped hall. 
You need really imaginative architecture,” says Staniek. A con-
struction project of this kind calls for a great deal of planning. It 
took three calls for bids before the contractor awarded the 
contract for the steel construction. Together with the municipal 
authority for the preservation of historical monuments, the 
architects performed a compatibility study that laid down mini-
mum distances to be observed between the roof, the guesthouse 
and the historical stables. The fire department also had to be 
consulted and granted special approvals. The nature conser-

vation authority paid attention to the trees surrounding the rid-
ing arena that was to be roofed over. “Even the location of the 
lamps had to be coordinated with the monuments preservation 
office.” But architects are also adept at using little tricks. The 
roof was therefore enlarged by adding canopies that reduced the 
distance to the protected buildings without violating the regu-
lations on historical monuments.

Rising steel prices delayed building schedule

Most building projects become more expensive towards 
the end, and the “equestrian canopy” was no exception. That 
was due to the fact that the price for steel went up more than 
twofold between the start of planning and the actual construc-
tion phase. “Our project just happened to coincide with the 
price hikes,” says Claus Staniek. Some of the hyperbolic parabo-
loid sections were crossed off the plan, and the canopies will 
now be erected in a second construction phase.

The first horses were put through their paces beneath the 
new canopy in April. When the sun shines, the PLEXIGLAS® 
roof casts green shadows on the sand below. The horses like it – 
some of them stand still and try to graze. smw 

www.es-a.de

The equestrian canopy  
seen from above: opaque, 
clear-transparent and green 
surfaces are interspersed to 
lend an interesting play  
of colors to the arena's floor. 

Green sheets of PLEXIGLAS® turn the sand of the riding arena at Darmstadt Technical University into a meadow.
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Bending Without Breaking
An idea gets things rolling, but an idea in itself isn‘t enough to develop a product. That is just the begin-
ning. What follows are strategic decisions, the search for the right composition and testing of the finished 
product. This also applied to PLEXICOR® FreeStyle, a mineral-based material that is especially easy to form.

can be used to form a bathtub without the need for any other 
materials. But to achieve that goal, a few crucial steps still had to 
be taken before formable PLEXICOR® FreeStyle saw the light of 
day.

Back to the lab again

Before investing time and money in developing a product, 
a whole list of questions have to be answered. How is the prod-
uct meant to perform? How can it be positioned in the market? 
What competitive products exist? Only when these basic condi-
tions have been met do decision-makers get together and list the 
pros and cons of product development. If the benefits outweigh 

the drawbacks, they launch the new 
product.

In all, it took eighteen months for 
PLEXICOR® FreeStyle to satisfy its devel-
opers. The raw material went through a 
series of lab tests and the specimen sheets 
had to be continually adjusted, until one 
of them finally provided the desired re-
sults. PLEXICOR® FreeStyle has much 
better thermoforming properties than 

[Product] “We are familiar with the market and devel-
op applications for specific requirements,” says Peter Seelmann, 
Application Technology Acrylic Polymers BL. And what the 
market mainly wants are innovations that are easy to fabricate 
and require no time-consuming treatment to reveal their true 
character. “Often, customers want to break into specific fields of 
application,“ Seelmann says. “That is when we are called upon 
to provide the developments that make this possible.” So when 
developing materials, it is imperative to work to clearly defined 
requirement profiles. That is the only way to ensure the product 
provides all the expected properties. 

The idea that led to the development of PLEXICOR® FreeStyle 
was initially the wish on the part of Evonik engineers for a  
recyclable backmolding material for 
bathtubs. When a bathtub needs to be  
replaced, the conventional material,  
fiberglass, presents a definite drawback – 
it ends up as waste. So research at Evonik 
focused on finding a material that can be 
injected in liquid form behind the sur-
face material, where it cures and can later 
be reutilized with little effort. This idea 
evolved toward creating a material that Perfectly formed in one piece: bathtubs prompted the 

development of PLEXICOR® FreeStyle.
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previous mineral-based materials and can be produced as very 
large sheets. That makes them suitable for large surface areas 
without the need for bonding. Nor is there any need for sand-
ing, as with other solid-surface products. The surface retains its 
velvety feel after fabrication and is highly skid-resistant, homo-
genous and smooth. These aspects are especially important in 
sanitary ware and spa facilities, as well as in hospitals.

Worth the effort

The characteristic thermoforming properties of  
PLEXICOR® FreeStyle were a major challenge for its developers. 
“To start with, the material was very brittle,“ Seelmann says. 
“That led to stress whitening, like the fracture line when the cap 
of a plastic ballpoint pen breaks off.” 

Incorporation of the pigment – a type of rock meal that 
forms the core of PLEXICOR® FreeStyle – also gave developers a 
few sleepless nights to begin with. Instead of being evenly dis-
tributed throughout the polymethyl methacrylate (PMMA) base 
material, the pigment settled at the bottom. The FreeStyle in-

ventors then used emulsifiers to mix the substances according 
to specifications. 

Now the finished product has joined the existing  
PLEXICOR® range and makes it possible to manufacture wash-
stands, washbasins and towel rails, event counters in disco-
thèques and other items of designer furniture all in one piece. 
“Using PLEXICOR® FreeStyle means time savings of 75 to 80  
percent as compared with conventional mineral-based  
material,” Seelmann says. Thanks to its easy handling, the  
material offers designers many unusual ideas. “FreeStyle is the 
first solid-surface product to give them complete freedom,” the 
expert says. “Now they can realize their three-dimensional  
designs from one piece of material.” tml

www.plexiglas.net

“Using PLEXICOR® FreeStyle means time savings of 75 to 80 percent as compared 

with conventional mineral-based material. FreeStyle is the first solid-surface 

product to give designers complete freedom. Now they can realize their 

three-dimensional designs from one piece of material.“
Peter Seelmann, Application Technology Acrylic Polymers BL 
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[Information Design] China 
has invested EUR 350 billion in its traffic 
infrastructure in the space of five years, 
an amount unparalleled by any other 
country in so short a time. According to 
the German Office for Foreign Trade 
(bfai), the funds are being used from 
2006 to 2010 to build and expand the 
network of roads, railroads and harbors. 
The Chinese Government wants to pre-
vent a deficient infrastructure from slow-
ing the country's economic advance-

ment. Air traffic in China is already growing at a double-digit rate every 
year, but compared with other continental nations like India and Brazil, 
the Far Eastern land has far too few airports. Large sums amounting to  
US$ 18 billion are therefore being invested in constructing new airports 
and expanding existing ones by 2010.

Passengers arriving at Terminal 2 of Pudong International Airport in 
the eastern Chinese metropolis of Shanghai can quickly find their bear-
ings. Illuminated signs made of PLEXIGLAS® guide passengers on all four 
levels of the 480,000 m2 building complex safely to their destination, from 
the gate to baggage retrieval and passport control and then to the  
exit with taxi ranks, bus stops or the railroad station. To make it easier  

for guests to find their way, the levels 
have been divided up similarly to the 
existing Terminal 1. There is one level for 
international departures, one for inter-
national arrivals, one for domestic  
departures and arrivals, and one for res-
taurants and stores. An intuitive, people-
oriented guidance system has been 
chosen. That is important, because the 
annual capacity of Pudong Airport 
jumped from 20 to 60 million passengers 
when Terminal 2 was opened last March. 

Follow the Signs
Pudong Airport points the way to the future

Generously designed: Visitors and passengers at the new Pudong Airport need guidance. Illuminated signs made of PLEXIGLAS® EndLighten 
show the way and save energy.
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This put Pudong among the world's biggest commercial air-
ports. First comes Atlanta (USA), with 89 million passengers a 
year. The biggest Asian airport is Tokyo-Haneda (Japan) with 66 
million, and in Europe, London Heathrow (UK) is the most 
heavily frequented airport that receives 68 million passengers 
per year. Without a reliable guidance system, travelers at these 
huge airports would soon become very disgruntled indeed.

Small, bright and energy-efficient

The signs therefore have to meet high requirements, as 
designer Xiongxiong Lin at the XIAMEN QUNLI company ex-
plains: “They have to be easy to see, bright and evenly lit. But 
they also have to be energy-efficient and take up a minimum of 
space.” There was a lot of competition for a contract of this size, 
Lin adds: “Finally, we were chosen because we succeeded in 
combining good lighting results and low energy consumption 
better than our rivals.” For the signs, Lin opted for a construc-
tion method that he says is new for Chinese airports: “Our signs 
are only lit via the edges. We can do that by using sheets of  
PLEXIGLAS® EndLighten.” PLEXIGLAS® EndLighten is a light-
diffusing grade of transparent acrylic (PMMA) with special 
light-guiding behavior. The sheets can be edge-lit and dis-
tribute the light evenly across the surface. “The advantage is we 
only have to install light sources along the edges. With conven-
tional acrylic, we had to backlight the entire sheet. That of 
course took a lot more light sources and used more energy,” Lin 
explains. Edge lighting therefore cuts the power requirements. 
Lin adds: “We can save up to 50 percent electricity. Given the 
large number of light boxes and rising energy prices, that will 
really pay off in the future.”

Innovative, visionary 
and well-visited

Pudong Airport is set to 
handle two superlative events 
( the Olympic Summer Games 
2008 in Peking and the 
World's Fair Expo 2010 in 
Shanghai). For the World's 
Fair alone, the airport oper-
ators are expecting 24 million 
additional passengers. In preparation, construction of Terminal 
2 started at the end of 2005. But even without these two major 
events, Pudong is the destination of more and more national 
and international flights. According to the plans of the Chinese 
aviation authority, Pudong Airport is to become one of three 
nationwide air traffic hubs. That is another reason why Shang-
hai's infrastructure is being expanded so fast. In many places, 
cutting-edge technology is being used, like the new 150km 
magnetic levitation (maglev) train line from Shanghai to 
Hangzhou. Lin sees this as a parallel to the signs at Pudong Air-
port: “Here too, innovative technology has asserted itself. Both 
the light-guiding behavior of PLEXIGLAS® EndLighten and the 
high-performance T5 neon tubes are absolutely state-of-the-
art.”

Lin explains how the light boxes are made: “Boxes with a 
width of 450 millimeters only need one T5 neon tube at the top 
edge of the PLEXIGLAS® EndLighten sheet. All light boxes of 
greater width are provided with a second T5 tube at the lower 
edge of the sheet.” Edge lighting means the boxes can be very 
slim. Lin: “They are only 60mm thick, which gives them an up-
to-the-minute appearance.” They also fit seamlessly into the 
modern architecture of the building. That is also important  
because it means they are intuitively perceived by the viewer. 
The signs guide passengers to their destination and more than 
that, point the way to the future. hf

PLEXIGLAS® EndLighten XL
The employed grade of material, 
PLEXIGLAS® EndLighten XL, is 
10mm thick. This thickness allows 
much more light to be fed in as 
compared with 6 or 8mm thick 
sheets. Despite their size, the 
signs are evenly lit. Thinner sheets 
would allow the light to exit too 
fast and lead to uneven lighting. 
PLEXIGLAS® EndLighten grade XL 
ensures the optimum light 
emission of the signs.
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Luxury Container with a Special View
Old shipping containers, PLEXIGLAS® as construction material for detached homes

[Architecture] In import countries like the USA, the 
volume of foreign goods brought into the country greatly ex-
ceeds exports of domestic products. This poses logistics prob-
lems. Last year alone, according to CNN, seven million shipping 
containers reached the American continent, but only two and 
half million left the country again. The areas around U.S. har-
bors show the results – 4.5 million shipping containers that no-
body wants.

Nobody except the Pirkl family and the architects at De-
Maria Designs in Manhattan Beach, California. In view of rising 
construction costs, the team there had a brilliant idea. Eight of 
the unused shipping containers were coated white with a ce-
ramic alloy developed for NASA, insulated against weathering 
and put together with an artistic eye to form a house. One essen-
tial construction element is PLEXIGLAS®. The result is a modern 
eye-catcher with clean lines that takes advantage of the different 
properties of PLEXIGLAS® products.

Transparent windows measuring about 2.5 square meters 
grace two piled-up containers that form a prominent part of the 
front of the house. The unusual shape of the containers made it 
impossible to use commercially available glass windows. Poly-
carbonate was considered, but was dropped again because stan-
dard polycarbonate turns yellow upon permanent exposure to 
UV radiation.

DeMaria Designs used PLEXIGLAS® for the panoramic 
windows. “The material creates the impression that there is an-
other window floating inside the actual window,” explains Peter 
DeMaria. At night, this impression turns into a lighting effect 
because the indoor lighting creates a gentle glow. Beside the im-
pressive optical effect, a number of practical reasons prompted 
the choice of this material. PLEXIGLAS® filters 67 percent of UV 
radiation and therefore protects the furniture and carpets near 
the windows. The material's low weight compared with conven-

tional glass was another major benefit, and it can also be ma-
chined on site using a diamond-tipped saw.

The sound insulation of PLEXIGLAS® double-skin sheets 
convinced Sven and Anna Pirkl to use the material for the main 
bedroom windows. The same colorless material was used for  
paneling the staircase due to the light diffusion through its 
webs. “In the evening, the staircase is outlined on the wall seg-
ments, producing an almost dramatic effect,” enthuses DeMaria.

The path leading to the patio and garden is another high-
light of the container house. It has a gate that reminds one of the 
entrance to a hangar, but it is also transparent and therefore sim-
ultaneously acts as a window from which any stray football 
bounces off without making a dent. This very special passage 
does not open up vertically but is lifted up horizontally by a sys-
tem something like that of an electric garage door.

A ninth container originally stood in the garden. Since the 
Pirkl family could not move into their new house until mid-Au-
gust 2007, but had already sold their old house, this container 
sheltered most of their furniture. Once the house has been com-
pletely furnished, the container is to be sunk into the ground. 
Then it only needs to be filled with water and hey presto, you 
have an instant swimming pool. tml
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“The material creates the 

impression that there is 

 another window floating 

 inside the actual window.“ 
Peter DeMaria
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