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(57) ABSTRACT 

The invention relates to a product Which is at least partly 
transparent and of high optical quality, equivalent to that of 
a glass Window, Which can be approved as a motor-vehicle 
Window according to the various standards in force, and 
having a plastic core coated With a skin comprising at least 
one plastic ?lm coated With a scratch-resistant layer; it also 
relates to a process for manufacturing this product and to the 
application of the latter as a body element, part of Which 
forms a Window, for example for motor vehicles. 
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PLASTIC GLAZING, IN PARTICULAR FOR 
MOTOR CAR AND METHOD FOR MAKING 

SAME 

[0001] The present invention relates to at least partly 
transparent products made of plastic, especially products of 
high optical quality, equivalent to that of a glass WindoW. It 
is conceivable to replace glass sheets With plastic sheets in 
the construction of WindoWs, for example for buildings or 
transport vehicles. 

[0002] Compared With glass, plastics are loWer in Weight, 
Which is a key advantage in the case of electrically driven 
toWn vehicles, in so far as an increase in their range is 
crucial. In such vehicles, it could even be envisaged pro 
ducing, from plastic, in a single unit, entire doors or even 
complete sides of the body, including the WindoWs, and, 
optionally, painting a loWer part thereof. In general, the loW 
Weight of the transparent surfaces is relatively advantageous 
in the case of modern transport vehicles in so far as technical 
progress is going hand in hand With integration into Win 
doWs of still more numerous functions (heated rear WindoW, 
radio antenna, Windscreen de-icing, colouration in order to 
prevent the passenger compartment heating up in strong 
sunlight, incorporation of electrochromic compounds, dis 
play of information on the Windscreen, etc) and With ever 
increasing amounts of glaZed surfaces. This results in a 
general increase in the vehicle Weight, to the detriment of its 
energy consumption. 

[0003] Moreover, compared With glass, plastics are 
capable of providing improved safety conditions and supe 
rior anti-theft protection because of their greater toughness. 

[0004] A not insigni?cant advantage of plastics compared 
With glass resides in their superior ability to be easily 
converted into complex shapes. 

[0005] Finally, the ability of plastic sheets to be deformed 
substantially reversibly makes it possible to envisage Ways 
of ?tting them into considerably simpli?ed body openings 
by a snap-fastening mechanism, from the inside just as from 
the outside of the vehicle. 

[0006] According to a ?rst approach, ?at plastic sheets are 
formed by extrusion, a component is cut to the required 
dimensions and fastened to a thermoforming device, a 
contact thermoforming operation is carried out With at least 
one solid mould surface and, optionally, With the aid of 
compressed air or suction. The optical properties of a sheet 
thus extruded are not satisfactory. 

[0007] Furthermore, the scratchability of plastics, men 
tioned previously, is such that, in their optical applications or 
as transparent elements, it is necessary to coat the shaped 
components With a hard varnish. This operation is accom 
panied, as is Well knoWn to those skilled in the art, by 
problems of the varnish ?aking, these problems being more 
acute in the case of surfaces of complex shapes. In addition, 
it has only been envisaged forming the hard varnish at a 
temperature beloW the deformation temperature or softening 
point of the plastic, the shape of Which is thus entirely 
preserved during this operation. Such conditions of forming 
the varnish are excessively restrictive and have resulted in 
considerable effort being expended to produce varnishes 
Which form at suf?ciently loW temperatures and, at the same 
time, thermoplastics With high softening points. There there 
fore remained the need for a plastic Which is transparent or 
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intended for optical applications, in Which the poor optical 
quality inherent in the extrusion technique and the problem 
of the varnish ?aking Would be avoided and in Which many 
varnishes could be employed in combination With many 
plastics under satisfactory compatability conditions. 

[0008] This product should be capable of being obtained 
by an inexpensive, reliable and simple process. 

[0009] These objectives are presently achieved by the 
invention, the subject of Which is a product Which is at least 
partly transparent and of high optical quality. More particu 
larly, the invention resides in the fact that this product 
comprises a plastic core integral With a skin comprising at 
least one plastic ?lm supporting a scratch-resistant layer. 

[0010] This is because the property by Which the scratch 
resistant layer is supported on a plastic ?lm guarantees easy 
and reliable procurement of an end-product of lasting high 
optical quality, as Will become apparent in the rest of the 
description. It makes it possible to produce such an end 
product on the basis of the scratch-resistant layer on its 
support ?lm in a physical and chemical state Which Will not 
be modi?ed consequently, or only very slightly, by combin 
ing it With the core especially by injection moulding the 
plastic of Which it is composed. The use of certain scratch 
resistant varnishes forming at relatively high temperatures 
optionally requires choosing a material for the support ?lm 
Which is sophisticated but in a loW quantity. 

[0011] The expression “high optical quality or optical 
quality equivalent to that of a WindoW” is understood to 
mean, in the sense of the invention, “optical quality equiva 
lent to that of a glass WindoW, Which can be approved as a 
motor-vehicle WindoW according to the various standards in 
force, especially the R 43 standard in use in France”. 

[0012] Whatever the material of the core, the injection 
moulding temperatures should not, of course, affect the other 
constituents of the product. This material may be chosen 
from many plastics; it may be a conventional inexpensive 
thermoplastic having a relatively loW softening point. 
According to the invention, the plastic of the core is capable 
of interacting With the skin for the purpose of obtaining high 
optical quality, While at the same time having the desired 
mechanical properties, in particular ?exural strength and 
impact strength. 

[0013] Preferably, the skin has a thickness at most equal to 
500 pm, particularly preferably betWeen 10 and 100 pm, and 
comprises one or more transparent thermoformable plastic 
?lms, for example made of polycarbonate (PC), polypropy 
lene (PP), poly(methyl methacrylate) (PMMA), an ethylene/ 
vinyl acetate copolymer (EVA), poly(ethylene terephthalate) 
(PET), polyurethane (PU), polyvinyl butyral (PVB) or a 
cycloole?n copolymer (COC), i.e. an ethylene/norbornene 
copolymer or an ethylene/cyclopentadiene copolymer. One 
or more functions may be assigned to some of these ther 
moformable plastic ?lms by the incorporation of suitable 
agents. Depending on its thickness and its nature, the skin is 
capable of contributing to a greater or lesser extent to the 
mechanical properties of the product. 

[0014] Moreover, a functional layer may be deposited on 
a thermoformable plastic ?lm of the skin, this being, in 
particular, the case With the scratch-resistant layer. Finally, 
a functional layer may be sandWiched, autonomously, 
betWeen tWo thermoformable plastic ?lms. 
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[0015] Advantageously, the scratch-resistant layer has a 
thickness of between 1 and 10 pm; generally, it forms the 
external surface of the product of the invention. It may 
essentially be inorganic and especially consist of polysilox 
anes and/or of derivatives of silica and/or alumina, or a 
hybrid, such as consisting of netWorks of entangled inor 
ganic and organic molecular chains linked to each other by 
means of silicon-carbon bonds. Such a hybrid layer exhibits 
excellent transparency, adhesion and scratch-resistance 
properties. It appears that the inorganic netWork gives the 
coating its hardness and its scratch resistance While the 
organic netWork gives it its elasticity and its toughness. Such 
varnishes are Well knoWn and have been described in the 
published applications EF-A1-0,524,417 and EP-A1-0,718, 
348, the teaching of Which is incorporated here by Way of 
reference; some of these varnishes are especially denoted by 
the registered trademark “Ormocer” Which is an abbrevia 
tion for “Organically Modi?ed Ceramic”. It is Worth point 
ing out that the ?ring temperature of Ormocers is easily 
adaptable by varying the relative amounts of the organic 
polymer fraction and the inorganic fraction. With regard to 
the plastic of the support ?lm, it may be useful, or indeed 
necessary, to adapt its composition so as to make it com 
patible With the method and temperature of deposition of the 
scratch-resistant layer. 

[0016] Other functionalities may be incorporated into the 
skin. 

[0017] According to one particular embodiment, the exter 
nal layer of the skin, in contact With the environment, 
contains a hydrophobic/oleophobic agent Which therefore 
imparts this property to the external surface of the product. 
As hydrophobic/oleophobic agent, ?uorinated polysilanes 
are Well knoWn, especially those obtained from precursors 
having a hydrolysable alkoxy- or halogeno- type functional 
group at one end, this functional group serving for chemical 
bonding to the substrate, and a per?uorinated carbon chain 
at the other end, this chain being intended to constitute the 
external surface of the product. 

[0018] The hydrophobic/oleophobic agent is, in decreas 
ing order of preference, incorporated into the scratch-resis 
tant layer, Which has a chemical structure close to its oWn, 
or With Which it is at the very least chemically compatible, 
or grafted in the form of a thin layer having a thickness of 
betWeen 2 and 50 nm, preferably onto the scratch-resistant 
layer, or alternatively self-supported on a plastic ?lm, such 
as a poly(vinyl ?uoride) (PVF) or a poly(vinylidene ?uo 
ride) (PVDF), to be advantageously applied directly to the 
scratch-resistant layer. 

[0019] According to a variant, at least one decorative 
and/or masking layer, covering all or part of the surface of 
the product, is positioned in the skin, preferably directly 
under the support ?lm of the scratch-resistant layer. 

[0020] This layer may, for example, replace the screen 
printed decoration often deposited around the periphery of 
the internal face of WindoWs, especially for motor vehicles, 
for the purpose of masking, in the case of an observer 
outside the vehicle, the body elements forming the frame of 
the opening and the adhesive bead Which is thus protected 
from degradation by ultraviolet radiation. This layer may 
include opaque or transparent coloured decorative elements, 
making it possible to produce coloured elements matching 
the body or the internal ?ttings, logos, etc. 
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[0021] The skin may be provided With an adhesion layer, 
in particular on its internal face for fastening to the core, but 
also betWeen tWo ?lms or layers of the skin. Standard 
adhesives are polyvinyl butyral or polyurethane. 

[0022] Finally, among the main constituents of the skin are 
the optically selective layers Which are stacked, for example 
beneath the decorative and/or masking layer. These layers 
are distinguished by a high transmission in the visible range 
(Wavelengths from 400 to 800 nm) and a high absorption 
and/or re?ection in the ultraviolet range (<400 nm) and 
infrared range (>800 nm). These layers may consist of thin 
metal layers, for example based on silver, having thicknesses 
of betWeen 2 and 35 nm, separated from each other, as Well 
as from other adj acent layers or ?lms, by dielectric layers of 
oxides or nitrides of indium, tin, silicon, Zinc, titanium, 
tungsten, tantalum, niobium, aluminium, Zirconium, etc., 
generally having thicknesses of betWeen 10 and 150 nm. 
These layers may include at least one bulk-coloured layer. 

[0023] The combination of these layers may be electrically 
conductive; it may belong to the family of solar-protection 
stacks used for limiting the in?ux of heat by solar radiation 
into closed spaces or to that of loW-emissivity stacks used, 
on the contrary, to limit the loss of heat from closed spaces, 
this loss being mainly due to transmission of infrared 
radiation through the WindoW. Such stacks are described in 
Patents FR 2,708,926 and EP 0,678,484. 

[0024] The core of the product of the invention consists of 
a thermoplastic such as polycarbonate, poly(methyl meth 
acrylate), an ethylene/vinyl acetate copolymer, poly(ethyl 
ene terephthalate), a cycloole?n copolymer (for example, an 
ethylene/norbornene or ethylene/cyclopentadiene copoly 
mer), or of an ionomer resin (an ethylene/methacrylic acid 
copolymer or an ethylene/acrylic acid copolymer neutral 
iZed With a polyamine, etc.), or of a thermosetting or 
thermally crosslinkable material (polyurethane, unsaturated 
polyester, ethylene/vinyl acetate copolymer) or else of a 
combination of several thicknesses of the same one or 
several of these plastics, on condition that the core is 
chemically compatible With the skin of the product accord 
ing to the invention and gives the assembly the required 
mechanical properties. 

[0025] The subject of the invention is also a process for 
manufacturing the product described above. 

[0026] In a ?rst phase of this process, the constituents of 
the skin are assembled, this being in the form of a ply or 
developed, optionally plane. 

[0027] The scratch-resistant layer, When it is made of 
polysiloxanes, is advantageously formed cold on its support 
?lm and/or by plasma-enhanced deposition, such as plasma 
CVD (Chemical Vapour Deposition). Insofar as polysilox 
anes formed in this Way are no longer reactive, having 
already completely reacted, it is necessary to choose the 
composition of the scratch-resistant layer so that it can be 
bent, in order to avoid subsequent ?aking problems. 

[0028] When the scratch-resistant layer consists of 
Ormocers, these are applied ?at in the form of liquid 
precursors to the support ?lm, using the conventional tech 
niques of How coating, dip coating, especially in a bath of 
small volume for the sake of economiZing, liquid spraying 
or curtain spraying. The precursor consists, for example, of 
colloidal dispersions in solvents of several hybrid com 



US 2001/0041251 A1 

pounds, that is to say compounds Which are both organic and 
inorganic, or of loW-molecular-Weight polymers functional 
iZed by SiOR groups in a mixture With tetraethoxysilane. 
The scratch-resistant layer is then cured using a sol-gel 
process in Which the precursor is ?rstly dried, passing 
through the intermediate state of a gel, by moderate radiation 
or heating, especially, in the latter case, at less than 50° C. 
The support ?lm is then alWays held substantially ?at; the 
curing of the Ormocer is completed during the second phase 
of the process, described beloW, Which consists in thermo 
forming the said skin by ultraviolet radiation and/or heating 
to temperatures of 100 to 300° C., and more speci?cally 
140-240° C. 

[0029] In either case, the layers, in particular the scratch 
resistant layer on the assembled and bent end-product, meet 
the required properties for its use, especially the regulation 
optical properties When it is to be used as glaZing or as an 
element comprising a WindoW for a transport vehicle, espe 
cially a motor vehicle. 

[0030] The often complex shapes of motor-vehicle Win 
doWs mean that the scratch-resistant layer in particular must 
be able to be bent Without ?aking and Without cracking. 
Thus, advantageously, the scratch-resistant layer is only 
fully cured after its support has been shaped and, preferably, 
it only starts to cure and crosslink at the same time as its 
support is being shaped, so as ?nally to have a surface 
appearance Without craZing or ?aking. 

[0031] The deposition and formation techniques Which 
have just been described may also be used for incorporating 
the hydrophobic/oleophobic function, Whether the corre 
sponding agent forms an integral part of the scratch-resistant 
layer or is supported on a plastic ?lm; When it is grafted on 
as a thin layer, it is also preferably formed by depositing it 
in liquid form by spraying, if it consists of silanes, or by 
evaporation using techniques such as plasma CVD, option 
ally under vacuum. 

[0032] The decorative and masking layer or layers are 
provided on support ?lms, especially made of plastic, 
according to the techniques used in printing: screen printing, 
?exography, ink-jet printing, laser printing, etc. 

[0033] The adhesion layer is usually provided in the form 
of an integral thermoplastic ?lm. 

[0034] The formation of optically selective stacks makes 
use of successive deposition operations using sputtering, 
especially sputtering assisted by a magnetic ?eld, or the like. 
In this regard, reference may again be made to Patents FR 
2,706,926 and EP 0,678,484. 

[0035] The ?rst phase of the process of the invention for 
forming the substantially ?at skin may be concluded by an 
operation Whose purpose is to consolidate the constituents 
thereof to a greater or lesser extent, especially by cold 
calendering or calendering at a temperature slightly above 
room temperature. 

[0036] As brie?y mentioned above, the second phase of 
the process consists in thermoforming the skin at a preferred 
temperature of 100-300° C. into a shape, optionally non 
developable, identical to that of the end-product. 

[0037] To do this, it is advantageous, in particular in order 
to complete the curing and/or crosslinking of the scratch 
resistant layer, to alloW it to come into contact With the 

Nov. 15, 2001 

ambient atmosphere, that is to say Without coming into 
contact With solid elements; only the other face of the skin 
is then in contact With a support Whose purpose is to give it 
shape. Auxiliary means, for example, bloWing or suction 
means, may be used to shape at least part of the skin to this 
support. Apart from completing the crosslinking of certain 
constituents, the heat treatment carried out in this second 
phase has the effect of relaxing the stresses in the skin. 

[0038] The third phase of the process of the invention 
consists in joining the skin to a plastic core by hot pressing 
in a form or by thermoplastic injection moulding or reactive 
injection moulding (RIM) of the material of the core, the 
skin having been positioned in the bottom of the mould, at 
the start of this third phase, in such a Way that its scratch 
resistant layer and/or its hydrophobic/oleophobic layer, 
Which layer is fully cured and/or crosslinked, i.e. virtually no 
longer reactive, is in direct contact With the mould Wall. 

[0039] Another object of the invention is the application of 
the product described above as a body element, a transparent 
part of Which forms a WindoW, especially for motor vehicles. 

[0040] The invention Will noW be illustrated by the fol 
loWing example. 

EXAMPLE 

[0041] The scratch-resistant coating described in the 
example in Patent Application EP-A-0,718,348 is deposited 
as a 20 pm thick liquid ?lm on an 80 pm thick ?lm of 
standard polycarbonate prepared from bisphenol A, sold by 
Bayer AG under the registered trademark “Makrolon®”, 
Which has a glass transition temperature Tg equal to 145° C., 
by How coating. 

[0042] The coated support ?lm is then placed in the 
bottom of a mould, the scratch-resistant layer being posi 
tioned on top; the assembly is then subjected to a heat 
treatment of 155° C. for 30 min. A skin in the sense of the 
present invention is then formed, this having its virtually 
?nal shape. 

[0043] The skin is placed in the bottom of an injection 
mould so that the scrath-resistant layer is in contact With the 
mould Wall. There then folloWs, in the manner described 
above, the thermoplastic injection moulding, only tWo dif 
ferent specimens, of a 5 mm thick layer, on the one hand, and 
a 10 mm thick layer, on the other hand, of the same standard 
polycarbonate as that making up the support ?lm of the 
scratch-resistant layer. 

[0044] The laminate obtained exhibits a transparency and 
an optical quality Which are amply suf?cient for application 
as a WindoW. 

[0045] The process of the invention has the advantages 
inherent in the injection-moulding technique. It is thus 
possible to form the injection-moulded component With a 
peripheral bead in order to increase its stiffness, or With a 
relief and/or extensions, such as ribs, pro?les, tabs or lugs, 
and/or to arrange one or more inserts, especially metal 
inserts, in the plastic. This arrangement is particularly useful 
for gripping or fastening the product of the invention, as Well 
as for ?tting it in its intended ?nal position, such as in a body 
opening of a motor vehicle. In the latter case, forming 
suitable peripheral pro?les makes it possible to envisage 
?tting the product from inside the vehicle, ie from inside 
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the passenger compartment. The adhesive bead is then 
placed under the edge of the body opening and is not 
exposed to solar radiation. Protecting the adhesive bead With 
a varnish formed around the periphery of the internal face of 
the sheet becomes, of course, super?uous. 

[0046] The appendages formed around the periphery of 
the product While it is being injection moulded may be 
preserved, or saWn off completely or partly depending on 
their use. After such saWing, a rubbing-doWn operation may 
be provided. 

[0047] A peripheral pro?le With a geometry Which is 
symmetrical With respect to the plane of the product may be 
opportune, for example in the case of transparent side 
surfaces of transport vehicles, it being possible for one or 
other part of the pro?le to be subsequently saWn off, 
depending on Whether it is a left-hand or right-hand trans 
parent element. 

[0048] Moreover, optional inserts may be associated With 
the incorporation into the product of special functions, such 
as a stop light in a rear WindoW. 

[0049] Finally, the process of the invention is economic, 
easy and reliable and alloWs the use of many combinations 
of constituents Without the problem of their compatability, 
especially from the standpoint of their processing tempera 
tures, arising. 

1. Product, Which is at least partly transparent and of 
optical quality equivalent to that of a WindoW, characteriZed 
in that it comprises a plastic core coated With a skin 
comprising at least one plastic ?lm supporting a scratch 
resistant layer. 

2. Product according to claim 1, characteriZed in that the 
thickness of the skin is at most equal to 500 pm, preferably 
betWeen 10 and 100 pm, and in that the skin consists of one 
or more transparent thermoformable plastic ?lms, especially 
made of polycarbonate, polypropylene, poly(methyl meth 
acrylate) an ethylene/vinyl acetate copolymer, poly(ethylene 
terephthalate), polyurethane, polyvinyl butyral or a 
cycloole?n copolymer, betWeen Which is interposed, or on 
Which is deposited, at least one functional layer, it being 
possible moreover for at least one of these ?lms itself to 
constitute one such functional layer. 

3. Product according to claim 1 or 2, characteriZed in that 
the thickness of the scratch-resistant layer is betWeen 1 and 
10 pm and in that this scratch-resistant layer is essentially 
inorganic, especially consisting of polysiloxanes and/or 
based on silica and/or on alumina, or essentially consists of 
netWorks of entangled inorganic and organic molecular 
chains linked to each other by means of silicon-carbon 
bonds. 

4. Product according to claim 3, characteriZed in that the 
external surface of the skin is hydrophobic/oleophobic and 
in that the external layer of Which the skin is composed 
contains a hydrophobic/oleophobic agent, especially of the 
?uorinated polysilane type, the said external layer consisting 
of the said scratch-resistant layer in Which the said hydro 
phobic/oleophobic agent is incorporated, or of a thin layer, 
having a thickness of betWeen 2 and 50 nm, essentially 
consisting of the said hydrophobic/oleophobic agent, such a 
thin layer being obtained by grafting, or else of a layer of the 
said hydrophobic/oleophobic agent, this layer being sup 
ported on a ?lm of the poly(vinyl ?uoride) or poly(vi 
nylidene ?uoride) type. 
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5. Product according to one of claims 1 to 4, characteriZed 
in that the said skin includes at least one decorative and/or 
masking layer covering all or part of the surface of the 
product, this layer being preferably positioned directly under 
the ?lm supporting the scratch-resistant layer. 

6. Product according to one of claims 1 to 5, characteriZed 
in that the said skin includes at least one adhesion layer 
constituting, in particular, the internal surface of the skin 
intended to come directly into contact With the core of the 
product. 

7. Product according to one of claims 1 to 6, characteriZed 
in that the said skin includes one or more optically selective 
layers, for example thin metal layers, especially based on 
silver, having thicknesses of betWeen 2 and 35 nm and 
separated from each other, as Well as from other adjacent 
layers or ?lms, by dielectric layers. 

8. Product according to one of claims 1 to 7, characteriZed 
in that the said core consists of a thermoplastic such as 
polycarbonate, poly(methylmethacrylate), an ethylene/vinyl 
acetate copolymer, poly(ethylene terephthalate), polyure 
thane or a cycloole?n copolymer, or of an ionomer resin or 
of a thermosetting or thermally crosslinkable material of the 
polyurethane, unsaturated polyester, ethylene/vinyl acetate 
copolymer type, or else of a combination of several thick 
nesses of the same one or several of these plastics, given that 
the core thus formed is chemically compatible With the said 
skin and is capable of giving the assembly the required 
mechanical properties. 

9. Product according to one of the preceding claims, 
characteriZed in that it is bent and in that it forms a 
motor-vehicle WindoW having, in particular, the regulation 
optical properties. 

10. Product according to one of the preceding claims, 
characteriZed in that the scratch-resistant layer ?nally has a 
surface appearance Without any craZing. 

11. Process for manufacturing a product according to one 
of claims 1 to 10, Which consists: 

?rstly, in assembling the constituent elements of a skin by 
laying them approximately ?at, or by supplying them 
from a device of developable shape, especially by 
screen printing, ?exography, ink-jet printing, laser 
printing, dip coating or spraying, these being optionally 
combined With vacuum deposition techniques of the 
sputtering or evaporation type, and, Where appropriate, 
in subjecting the constituent elements of the skin to an 
operation Whose purpose is to consolidate them to a 
greater or lesser extent, then, 

secondly, in subjecting the skin to a heat treatment, 
preferably at a temperature of betWeen 100 and 300° 
C., the skin being supported completely or partly by a 
mould surface, an auxiliary means for shaping at least 
part of the skin to the said mould surface, especially by 
bloWing or by suction, being optionally provided so as 
to relax the stresses in the skin, and in crosslinking 
certain constituent elements thereof and 

thirdly, in joining the skin to a plastic core by hot pressing 
in a form, or by thermoplastic injection moulding or 
reactive injection moulding of the material of the core, 
the skin having been positioned in the bottom of the 
mould in such a Way that its constituent scratch 
resistant layer and/or hydrophobic/oleophobic layer is 
in direct contact With the mould. 
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12. Process for manufacturing a product according to one 
of claims 1 to 10, comprising the steps: 

of depositing the constituent elements of a scratch-resis 
tant layer on a substantially ?at plastic ?lm and 

of shaping this ?lm bearing the elements of the scratch 
resistant layer into a shape Which is the same as or at 
least similar to the ultimate shape of the end-product, at 
least in certain parts, While at the same time at least 
partly crosslinking this scratch-resistant layer. 

13. Process according to claim 12, characteriZed in that 
the crosslinking and simultaneous shaping involve a heat 
treatment at a temperature of betWeen 100 and 300° C., and 
more precisely betWeen 140 and 240° C. 

14. Process according to either of claims 12 and 13, 
characteriZed in that the shaping is carried out by supporting 
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the ?lm coated With the scratch-resistant layer, or the ele 
ments intended to constitute this layer, at least on part of its 
surface, by a mould. 

15. Process according to claim 14, characteriZed in that 
the mould carrying the ?lm is a frame open at its centre. 

16. Process according to one of claims 11 to 15, charac 
teriZed in that the ?lm coated With the scratch-resistant layer 
or elements constituting this layer is combined, before 
shaping, With one or more other ?lms Which themselves 
ful?l functions or carry means, such as screen-printed deco 
rations or layers, carrying out these functions other than the 
scratch-resistance function. 

17. Application of a product according to one of claims 1 
to 10 as a body element, a transparent part of Which forms 
a WindoW, especially for motor vehicles. 

* * * * * 


