
104

Glass-Technology International 2/2001
w w w . g l a s s o n l i n e . c o m

nnovations in automotive glazing can 
both affect the evolution of car trends and
be affected by them in turn. The gen-

eral technological trends of cars in 2000
can be split into four groups: electron-
ics, alternative fuels, safety and inno-
vative materials. 

GLAZING AND ELECTRONICS
Electronics is related to glazing 

mainly in the use of glass for
antennas, IR reflective solar con-
trol used in air-conditioning,
and HUD displays. 

As far as antennas are con-
cerned, the main innovations
are represented by multi-func-
tional antennas realized through
technologies such as printing on back and side
windows, the use of metal film on glass surfaces
or metallized PET film, as well as the embed-
ment of micro-wires into the windscreen. All
of these features can be present in the same car:
an example is the Ford Mondeo. At the last
Frankfurt Motor Show, France’s Sekurit Saint-
Gobain presented its structural conductive
coatings, one of the most innovative solutions
for antennas. Through the use of these coatings,

the electronic antenna
can be moved nearer to
the windows; in actual
fact, the process of
electronic miniatur-
ization allows the

antenna to be bonded
to the glass. Saint-Gob-

ain’s multifunctionalplug-
and-play antenna may answer

demands due to the strong
increase in electronic communica-

tion, as the antenna will be integrated almost invis-
ibly into the glass (like the dielectric antenna),
and the appearance of vehicles will not be
affected, since the rod antennas will be hidden
in the windscreen or in the back window. The
wires within the laminated glass can be integrated
with micro-wires or structural conductive coat-
ings made of metal film applied to the glass sur-
face, or on PET film embedded between the two
adhesive layers. Glazing trends such as IR
reflective solar control connected with air-con-
ditioning are getting closer to production on an
industrial level. Sometimes a special coating is
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Glazing is a major issue in the trends of car design, and affects the
spheres of electronics, alternative fuels, safety and new materials. 

This article deals with topics such as IR reflective solar control glass,
antennas embedded into the glazing, weight reduction and stronger

laminated glass, as well as increasing all-round visibility. 
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applied directly, such as Sungate and the more
recent Guardian by the United States compa-
ny PPG, or the extremely innovative, metallized
PET film by Southwall, also based in the Unit-
ed States. Another new development in the
field is achieved by Mercedes Class S and CL,
which, further to being fitted with reflective glaz-
ing through PET technology, are equipped with
a sensor with four photodiodes placed on the air
inlet grille in front of the windscreen (see Fig-
ure 1). The sensor registers the sunlight, scan-
ning a 360-degree area in order to measure the
angle and brightness of the sun. On the basis of
this data, the computer first calculates an aver-
age value for the background brightness, which
is then compared to the brightness values shown
by the four individual photodiodes inside the car.
This interior sensor identifies which seat is
most exposed to the sun, thus the temperature
is adjusted by regulation of the cooling fan.
Through the rationalization of air-conditioning,
electronics can effectively reduce power con-
sumption by over one kilowatt, whilst maintaining
a comfortable environment, and the efficiency
of IR reflective glass is thus optimized.

With its use of wedge PVB, holograms and
selective, visible light-filtering reflecting films,
the HUD on the windscreen is not considered
very ergonomic in Europe due to its complex-
ity, although Japan is still perfecting the tech-
nology. In fact, the HUD in Europe is being
replaced by a monitor integrated into the dash-
board, the console, or even in the middle of the
steering wheel. The safety system is enhanced
by an electronic warning system which “voice-
warns” the driver in case of danger.

ALTERNATIVE FUELS
AS RELATED 
TO GLAZING

Glazing can be affected
by alternative fuels and
through a reduction in the
weight of the vehicle, as
well as reduced aerody-
namical penetration. It is
diff icult, however, to
achieve weight reduction
on glazing as a compo-
nent, due to the unavoid-
able decrease in the

acoustic and thermal barrier, as well as to the
rigidity of the glass sheet and of the whole
car. Weight reduction might be better achieved
by increasing the transparent surface, which is
lighter than the opaque multi-layer panels of the
body; this is what is happening more and more,
especially on the roof.

The shape of the transparent area can strong-
ly contribute to lowering aerodynamical pen-
etration (which has recently reached a coeffi-
cient of 0.22 ÷ 0.28). Some examples are the
Avantime by Renault, the Audi A2 (see Figure
2), the GM Nomad, Opel G90 and Chrysler
Java). In these cars, all-round visibility is
achieved thanks to the shape of the glazing in
the front, on the sides and in the rear. The
Audi A2 is fitted with a large, complex wind-
screen which wraps itself around a transparent
glass reed on the roof in an almost flushing,
unbroken line.  

The aerodynamics/visibility concept con-
stitutes the real “renaissance” and future of auto-
motive glazing. As well as the aforementioned
increase in the transparent area (roof and larg-
er windscreen), this concept may also involve
reduction in costs based on more uniform
glazing for a great variety of models in vari-
ous car segments, such as the GM Chevrolet
Nomad and the Toyota Previa (see Figure 4 on
following page). Glassmaking technologies
will be strongly affected by this glazing ren-
aissance, and a number of innovative kinds of
glass (including those involving switchable trans-
mission) will have to be considered by car
makers who will see increasing demand due to
the growing transparent area.

Fig. 1 - Solar photodiodes  on 
the air inlet  grille  of Mercedes  
Class S and CL

Fig. 2 - Large, complex
windscreen  on Audi A2

FIG. 1

FIG. 2
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The concept of safety as related to cars will

affect automotive glazing in various ways. On
one hand, the higher impact resistance of glaz-
ing for side windows concerns both air-bag
technology and the antitheft barrier. A real
industrial solution has not yet been found in this
field. The sole current solution seems confined
to the laminated glasses 2.1/0.76/2.1, which
should reach 1.6/0.76/1.6 in the future. The
only truly innovative safety product is the dou-
ble-layer glass-plastic laminated glazing which
includes antitheft glazing.

In the Audi A8S, the well-known micro-wire
system has been replaced by a glazing which is
supplied with thermoregulation, achieved
through a coating technology for de-icing, de-
frosting and de-fogging.

Most carmakers and designers do not seem
to see waterproof coating applied to glass as a
major issue. Yet, it is used in some cars (main-
ly produced in Japan) and has been introduced
by Sekurit Saint-Gobain in Europe. Water-
repellent glass keeps the side windows clean in
any weather condition and offers clear visibil-
ity on the reflecting surface of the exterior
rear-view mirror. Other solutions have been
introduced, such as the catalytic TiO2 coating,
but waterproof coating for the wiper area is
not yet available. At present, a sophisticated auto-
matic wiping technology by Valeo seems to be
a suitable solution. 

The investigation into all-round visibility has
shown innovative concepts in optimal visibili-
ty achieved by glazing, and goes into details
concerning the reduction of blind spots, the
realization of a large, transparent complex-
shaped area and transparent rear and side areas.
These advantages are all present in the Opel
G90 (see Figure 4), where the glazing wraps
itself around the roof and creates extra side win-
dows. The rear lights are set into the complex shape
of the rear window, and this characteristic is
present in the Fiat Punto and the Ford Focus, as
well. Going back to the Opel G90, the shape and
size of the rear window reduce the opaque sur-
face of the roof and trunk.

This was achieved thanks to new, sophisti-
cated glass-shaping technologies, which involve
innovations in the field of pressure moulding,

tempering and transparent plastics. The trans-
parent areas on the sides of the car can be
increased, thus obtaining optimum lateral vis-
ibility, by adjusting the lateral geometric bor-
der and height gradient. Toyota’s Previa, which
somehow imitates Renault’s Avantime and its
“glazing renaissance”, shows side windows
which run along the whole length of the car, meet-
ing the windscreen and back window, thus giv-
ing the impression of a sole long window wrap-
ping itself all around the car (see Figure 4).

Transparent roof
Transparent roofs should be seen as a system

inherent in carmaking, and not optional.  In fact,
they can be integrated into the whole car design
with fixed, sliding or tilting sunroofs, reeds and
transparent areas embedded in the opaque roof.   

Roof transparency is related to air-condi-
tioning, as well as to safety, also thanks to soft-
ware set up by Webasto, which has switched
from monolithic or fixed transparent roofs to mov-
ing transparent panels. This is another contribution
to the aforementioned “glazing renaissance”.
Evolutions in this field include developments of
the solar control sunroof and solar privacy glass-
es. As far as glazing is concerned, the Koleos by
Renault (see Figure 5) can be seen as the con-
tinuation of the Avantime; a major difference is
the roof, which is not wholly transparent. Here,
a huge, complex windscreen extends along the
top of the car and runs on with two lateral strips
along each side of the roof, constituting an effec-
tive solution for more interior light.

FIG. 3

FIG. 4

Fig. 3 - Rear glazing on Opel G90 Koleos

Fig. 4 - Toyota Previa
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GLAZING MATERIALS
Along with the laminated plastic-glass glaz-

ing used in safety cars, other glazing materials
such as transparent plastics, the new encapsu-
lating PU and new adhesives, constitute pos-
sibilities for the future.  

Aside from being used for the rear windows
of cars, such asSmart by Mercedes, transparent
plastics have recently been used for housing
rear lights (Opel’s G90), and in the BMW motor-
bike C1 as transparent covering surfaces in the
front, rear and on the roof. There has been an
increase in designer interest for transparent plas-
tics thanks to GE Bayer, Exatac Company, as
shown by the transparent plastics used in vehi-
cles such as Ecobasic by Fiat, Metrocubo by
Pininfarina and Slim by Bertone. Note the com-
plex shape of the transparent plastic windscreen
in the Bertone model (see Figure 6); the horizontal
back-and-forward movement of the transparent
canopy panels give access to the passenger, with
the two doors opening simultaneously. 

Car designers find transparent plastics very
attractive from a shaping point of view, but
they still have to make these surfaces scratch-
proof and solve problems concerning rigidity.
In fact, polycarbonate is being used less as a sub-
stitute for glass, but designers are interested in
the different shapes that can be achieved with
this material.

One of the most recent concept cars, the “bub-
ble” or canopy aircraft model Feline 607 by
Peugeot (see Figure 7) shows the windscreen inte-
grated with the side and rear glazing. The canopy
has insulating, thermal and water-resistant sur-
faces; the windscreen is made in laminated glass.
Access into the car is provided by a door sliding
into the wings, in a continuous line with the
rear window and the windscreen. 

Other novelties in the field of materials are the
evolution of PU encapsulation and the relative-
ly new technology of the Recticel Company,
which involves spraying. 

CONCLUSIONS
The aim of this investigation is to prove

how the recent globalization of the worldwide
car market can affect manufacturers – and thus
glassmakers, as well. In turn, the trends in
glazing naturally affect the general trends of car
design. We have seen how the evolution of
glazing develops in parallel lines with elec-
tronics, alternative fuels, safety concepts and the
introduction of new materials. Laminated glass
and all-round visibility, as well as new solutions
for the transparent roof and the increasing use
of transparent plastics, are major issues to be kept
in mind by modern glassmakers.   
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Fig. 5 -  Complex windscreen in 
Renault  Koleos

Fig. 6 - Transparent  plastic  
canopy  panels  in Slim by Bertone

Fig. 7 - Windscreen  integrated  
with side and rear glazing in 
Peugeot  Feline  607

FIG. 5

FIG. 6

FIG. 7
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