
126

Glass-Technology International 6/2001
w w w . g l a s s o n l i n e . c o m

ften, motor shows do not actually
reveal clear, new trends, but offer an
opportunity for visitors to make cer-

tain logical deductions after viewing the ‘flo-
ra and fauna’ of current worldwide automotive
production, where the dominant theme today
is globalization - largely achieved through
strategic joint ventures and resulting synergies,

and by a just-in-time approach.
Consequently, any assessment of the Paris
Motor Show represents a further chance to
understand the particular synergism between
vehicle evolution and the trends of main com-
ponents such as glazing. The main objective,
of course, is simply to detail any develop-
ment which may influence the orientation
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Fig. 1 & 2 -
Isoclima (SPS)
windscreen
of the Ferrari
Barchetta

Glazing was once more at the fore in Paris on
the occasion of the Mondial de l’Automobile
from 20 September to 15 October 2000.
The strong presence of glass transformers
during the show and the on-going ‘renaissance’
of glazing in vehicles brought
the ever-increasing number of
micro and mini cars with safety
glaz ing into the spot l ight.
Automotive safety is now based
more on all-round visibility rather
than electronics.

FIG. 1

FIG. 2



127

Glass-Technology International 6/2001
w w w . g l a s s o n l i n e . c o m

and/or consolidation of the previously decid-
ed strategies of glassmakers and glass trans-
formers on world markets.

VARIED INTERESTS
In Paris, as at other such events, it took time
to get an idea of the overall ‘leitmotif ’ of the
show. For the glass industry, this ‘leitmotif’ was
the sum of three aspects: the strong presence
of glass transformers, glazing evolution as
related to the automotive industry, and micro
and mini vehicle glazing.
New engines and other systems designed to
reduce fuel consumption or use alternative
fuels were also of major interest, with great
progress in the field of hydrogen fuel-cells. At
present, more practical developments appear
to be confined to reducing the size of the car.
Besides fuel consumption and exhaust gas
emission considerations, this will strongly
contribute to decreasing traffic problems in
towns and suburbs.
As a consequence of this need, there was great-
ly increased interest at the Paris Motor Show 2000
in mini and micro cars (petrol and diesel fuelled,
hybrids or electrically driven vehicles). The
mini is conceived as a city car, also suitable for
suburban area transport, while the micro is
more specifically a city-centre car.
Glassmakers and glass transformers, together
with the car makers, will be directly involved
in this trend in terms of the amount of glazing
required, the type of transparent area and the
performance characteristics of the glass (which
may or may not be rigid, clear or tinted, com-
plex-shaped, or multi-purpose coated). This
report will attempt to provide details for the rela-
tionship between glassmakers, glass trans-
formers and car manufacturers.
Car safety at the show centred particularly
on electronic systems related to visibility and
information, and designed to:
• increase driving comfort;
• prevent accidents, passively or actively;
• reduce damage in the event of an accident.
At this point it is necessary to consider how driv-
ing comfort and accident prevention may be in
conflict with certain electronic systems, the use
of which contributes in reducing the trans-
parent area.

GLASS TRANSFORMER PRESENCE
Isoclima special glazing in glass and poly-
carbonate (PC) was on show in a number of
applications, as follows:
• The Ferrari Barchettawas equipped with a

quite complex, wrap-around, difficult-to-
encapsulate windscreen. Particular atten-
tion was paid to the optical qualities of the
complex shape in order to avoid double
images.

• The glazing of the Peugeot Prométhéecon-
cept car (the future 307) was in line with that
of the 306, attempting to increase the trans-
parent area with a large windscreen in 
polycarbonate. This was developed by 
the Isoclima aerospace division, which, in
addition to its shaping technology, also
developed a hard coating process to improve
anti-scratch performance. 

• The latest armoured glazing from Labbé
was 30-mm armoured glazing which could
withstand an attack with a Kalashnikov
AK47 and 762 x 39 bullets. The armoured
glass developed by Isoclima was judged to

Fig. 3 & 4 - Increased internal lighting
thanks to the three-part transparent
roof of the Nissan Fusion
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FIG. 4



To be complete, the glazing was conceived as
‘switchable’, with the use of electrochromic
glass. Unfortunately, such glazing is still under
development and the prototype featured glazing
in transparent plastic (PMMA).
However, the continuity of the transparent
area from the windscreen to the backlite, with
the integration of the side windows (whose glaz-
ing even extended to cover the headlights), was
extremely innovative and constituted a real step
forward in the renaissance of glazing. Hopes
are that this particular concept car can be
developed into a road car.
The Fusionconcept car from Nissan(probably
the next Primera) was in line with the second phase
of the glazing renaissance, like the Renault
Koleos, theIsuzu Kai SUWand, to some extent,
the new Zafira Snowtrekkerfrom Opel. The
Fusion can be considered as representative of the
second phase, because its transparent roof was
split into three parts: two lateral transparent
areas in continuity with the windscreen and
backlite, and a traditional opaque area for the cen-
tral part of the roof. 
The main difference between the Fusion and its
‘sisters’, theKoleosand the Kai, is that the
central opaque area was smaller and more in line
with the windscreen and backlite, so as to
increase the internal lighting of the driver and
passenger. The joints of the windscreen and
backlite with the central roof area, between
the transparent and opaque glazing, were well
designed and hidden by screen printed bands.
The windscreen and backlite also had a complex
shape and followed the trend of being almost the
same size - a general tendency even in much more
common cars.
All-round visibility was completed with the
use of optical fibres, as in the headlights, where
PMMA could be used (as it was in the rear
lights) instead of the more costly PC. The wide
windscreen and the front part of the transpar-
ent roof meant that the dashboard was very
well illuminated, something which can now
be seen as a trend in normal vehicles, too.

LOOKING AROUND
In order to clearly assess the results of the
glazing renaissance on new concepts for the
transparent area, it is necessary to verify
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be very competitive with Sullyglazing on a
Peugeot 607, not only because of its ballistic
performance, but also because of its optical
and assembly characteristics.

• StarGlasswas present, also as a trans-
former, in nearly all glass in mini and micro
models, both in concept and small series pro-
duction. 

• The Peugeot Toyzexhibited plastic transparent
glazing in concept and micro cars with
complex new shapes well integrated into the
car body.

GLAZING EVOLUTION
Glazing evolution can be seen as a series of log-
ical steps forward: from Frankfurt 1999 to
Tokyo 1999, Geneva 2000 and Turin 2000.
In fact, glazing at the Mondial de l’Automo-
bile 2000 in Paris seemed to carry forward
the renaissance of automotive glazing started
by Renaultwith its Avantinemodel. 
The Lancia Neaconcept car was designed to max-
imize the ‘dialogue’ between the driver (and
passenger) and the vehicle and the outside world.
In addition to security, driving aids and safety sys-
tems, all-round visibility was ensured by the
almost total transparency of the upper part of the
body, including the roof. For this reason, the
Nea can be considered one of the best concept cars,
with the transparent area conceived to combine
high optical performance with a low aerody-
namic penetration coefficient.

Fig. 5 - Glass in the roof and backlite
of the concept Smart Coupé

FIG. 5
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129whether there has been an increase or a decrease
in the size of this area.
Glazing on some vehicles, from General
Motors (GM), Volkswagen (VW) andChrysler
for example, would suggest a decrease, with
an emphasis on aerodynamics rather than on
all-round visibility. On the other hand, a lot of
other models already in production from Mer-
cedesand Audi, or innovative cars such as
the Mini Cooperby BMW, the Smart Coupé,
the Corvette Coupé, the Renault Trafic with its
bubble windscreen, the Citroen Osmorehybrid
and the Fiat Doblò, provide evidence of an over-
all increase in the transparent area as a result
of the glazing renaissance.
The three commercial vehicles mentioned -
the Trafic, the Osmore and the Doblò - can
also be considered as representative of the new
trend, with the additional innovation, in the
Osmore, of using the side window as a moni-
tor display panel to communicate information
to and from the driver.
In the sphere of increased transparency in the
roof area, it is worth mentioning the great
contribution made by Webastowith its new sun-
roof systems, which feature solar PV (photo-
voltaic) glass and the use of the opened sun-
roof as a spoiler.
There is now a whole new generation of sun-
roof solutions available: fixed, sliding and
also some interesting slatted systems, like the
one already designed for the Audi A2.
Another source of the increase in the amount
of glass required by the automotive sector is
the lamination of side front windows. A good
example of this is the multifunctional glass in
the Audi A8, where, in addition to the higher
impact strength, the interlayer also provides IR
reflection and UV absorption, and acts as an
acoustic and thermal barrier.
In conclusion, then, it can be seen that the
demand for all-round visibility and a glazing
renaissance, which has also involved the com-
mercial vehicles sector, has contributed con-
siderably to an overall increase in the transparent
area, including innovative sunroof solutions.
Added to this, there is the increased demand
for laminated side front windows.
A slowing of this increase in the amount of glass
required by the automotive industry may result

from the advent of more city cars in the mini
and micro categories.

CARS AND THE CITY
The interest of car makers in city cars (normally
powered, hybrid and even electric) is clear, with
models such as the Smart, Fiat 500 and600,
Micra, Lupo, Arosa, Matiz, Atos, Twingoand
Ka, just to name the most popular.
Such models are certainly increasing their pen-
etration of the city and suburb markets. The show
in Paris also illustrated the development of the
city car segment with the arrival of the micro
city car, which again features all-round glazing
and examples of the glazing renaissance.
There were a number of examples on view in Paris:

Fig. 6 & 7 - Citroen’s Osmore
commercial vehicle - side windows to
be used as monitor panels for
passenger information

FIG. 6
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• the Be Upworld car produced by Ligier with
components from Piaggioand designed by
Giugiaro - the main feature was the innova-
tive tubular aluminium body frame. It provided
rigidity, safety and comfort, and also allowed
the fitting of transparent plastic panels;

• the Chevrolet Virgowith a small diesel engine;
the GDM with its complex-shaped wind-
screen; the Divane by Automobile Bellier
with its wrap-around windscreen extending
to the roof area to increase all-round visibility;

• Peugeot presented its innovative City Toyz
series, derived from the 206and featuring
complex glazing wrapping over the roof in
order to increase internal lighting and all-
round visibility.

These micro cars, especially those designed by
Giugiaro-Ligier and the City Toyz, have a
rigid body structure, which means that the
use of transparent plastic is no longer a prob-
lem, at least from the rigidity point of view, cre-
ating real competition for glass. Safety can be
assured at the same levels as that of cars from
higher segments.
Nearly all glazing in the micro cars mentioned
above was produced by StarGlass.

ELECTRONICS AND VISIBILITY
Today, there is an increasing number of

safety devices (radar, mobile multimedia,
microcameras for rear vision, voice recogni-

tion software, ABS, etc.) at car makers’ disposal.
These electronic safety devices, as indicated
by GM with its electronic component suppli-
er Delphi, may suggest a reduction of the
transparent area in vehicles due to the fact
that there is less need for direct visibility. For
this reason, it was interesting to see if there was
evidence of such a trend in Paris.

While there appeared to be an increase in elec-
tronic safety equipment in makes like Volk-
swagen and Mercedes, these did not reach the
level of the GM Cadillac Seville.

However, in vehicles such as the Nea con-
cept car from Lancia and the Nissan Fusion, it
was clear that increased electronics and all-round
visibility can be parallel trends. At the Valeo,
Marelli and Delphi stands, the attention was
more on electronic devices for environmental
safety rather than on equipment for safe vision.

The only real news concerning electronics
came from Delphi, with its HUD as part of the
instrument cluster. A strong light source and a
special mirror make it possible to project images
measuring 120 x 300 millimetres onto the wind-
screen. From the safe visibility point of view,
the HUD should be considered as a compromise
solution between electronics and glazing.

CONCLUSION
In the sphere of glazing, the Paris show

revealed an increased penetration by glass
transformers. There was an overall increase in
the transparent area, sometimes contrasted by
the presence of electronic systems aimed at
enhancing visual safety. Finally, there was
evidence that there may be a decrease in the
overall amount of glass required by the indus-
try, due to the big increase in the mini and micro
market - not only because less glass is need-
ed, but also because rigid body structures
mean that plastic glazing can also be used
and that it can offer acceptable levels of safe-
ty and comfort. ■

Fig. 8 - The Peugeot City Toyz
concept car

FIG. 8
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