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(57) Abstract: A method of producing a bent, coated, laminated glazing comprising the steps of: providing a coating on a surface
of each of first and second plies of glazing material; heating each of the coated plies; causing each of the coated plies to bend in
one or more directions such that complementary shapes are achieved to enable subsequent pairing of the plies to form a laminate;
cooling each of the bent, coated plies so as to fix their bent shapes; pairing the bent, coated plies about a ply of interlayer material
to form a composite such that the coated surface of the first bent ply and the uncoated surface of the second bent ply are adjacent to
the interlayer ply; and subjecting the composite to heat and pressure to laminate the glazing plies together.
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A METHOD OF PRODUCTION OF A BENT, COATED, LAMINATED GLAZING.
AND A RESULTANT GLAZING

The present invention relates to a method of producing a laminated glazing,
especially a bent, coated, laminated glazing, and to the resultant glazing. It also relates to
a laminated glazing, especially a bent, coated, laminated glazing, independently of its
method of production.

A laminated glazing typically comprises at least two plies of glazing material
which are joined together by a suitable ply of laminating interlayer material. The ply of
interlayer material may be a composite interlayer, in that it may comprise two or more
plies of the same or different interlayer material.

It is known to provide a laminated glazing with at least one functional coating,
especially when that glazing is destined for the automotive industry. Functional coatings
include electrically heatable coatings (to defrost and demist the glazing as required),
hydrophobic and hydrophilic coatings (having a “self-cleaning” or air-deodorising effect),
coatings which impart a colour (e.g. a reflected colour) to the glazing and solar control
coatings (to control the amount of solar heat and/or light transmitted by the glazing) to
name a few.

Particularly prevalent in the automotive industry are solar control coatings to
reduce the amount of incident solar heat transmitted by a glazing into the passenger
compartment of a vehicle. One especially useful solar control coating is a low emissivity
coating. The emissivity ¢ of a particular coating is the ratio of energy radiated by the
coating to energy radiated by a black body (which is a perfect radiator having € = 1) at the
same temperature. A low emissivity coating, having € < 1, is a poor thermal radiator
especially of longer wavelength infrared radiation.

International patent application published with number WO 2005/007592 Al
describes a laminated glazing which has a low emissivity coating on its interior surface,
i.e. the exposed surface of the glazing which will face into a vehicle into which the
glazing may be fitted. If conventional surface-numbering terminology is used, wherein
the surface of the laminate which contacts the environment external to a vehicle is known
as surface 1 and the surface which contacts the internal environment is known as surface

4, then the coating is supported on surface 4.

CONFIRMATION COPY
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In addition, many automotive glazings may possess some degree of curvature, i.e.
they may be bent and shaped. A glazing may have a complex curvature. Complex
curvature means that the panes of glazing material have a radius of curvature in two
directions which are known as (i) “cross curvature” (curvature along a vertical centreline
which extends between the top and bottom edges of the pane (referenced when the
glazing is installed in a vehicle)) and (ii) “side-to-side curvature” (curvature along a
horizontal centreline which extends between the two side edges of the pane (referenced
when the glazing is installed in a vehicle)).

The method used for bending and shaping of laminated vehicle glazings
traditionally falls into one of two broad categories: gravity bending (also known as sag
bending) or press bending, although there are methods which may be described as hybrids
of the two.

With a gravity bending method, first and second glazing plies usually having the
same surface area may be paired together in register with one another to form a duplet.
An inert interleavant material may be distributed between the plies to prevent them from
sticking together once they are heated and have become “tacky”. The duplet may be
placed on a mould, which may then be transferred to a heating apparatus (typically a
radiant and/or convective heating furnace) to heat the plies of glazing material to their
softening temperature (the temperature at which they may deform and be bent and
shaped). Heat may be supplied to the duplet from above and/or below it (i.e. in a
direction perpendicular to the major surfaces of the plies of glazing material). As the
softening temperature is approached and reached, the duplet may sag under the influence
of gravity to the desired shape.

With a press being method, first and second glazing plies usually having the same
surface area may be separately transferred to a heating apparatus (typically a radiant
and/or convective heating furnace); the first and second plies may be consecutively
conveyed on rollers or the like (which may themselves possess curvature) into and
through the heating apparatus to heat them to their softening temperature. Each of the
plies may then be sequentially conveyed onto a ring mould, on which it may begin to sag,
before being pressed against a surface mould to achieve the desired shape.

For each method, once the plies of glazing material have been bent and shaped to

the desired shape, they may be removed from their respective moulds and cooled so as to
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fix the imparted shape (subject to shape-relaxation tolerances). A ply of glazing material
may be gradually cooled, i.e. annealed, or quickly cooled, i.e. quenched, with the latter
providing a toughened or semi-toughened ply.

When either a gravity bending method or a press bending method is employed to
bend the plies of glazing material for a laminated glazing, the shape of both the first and
second plies is subject to quite strict tolerances. This is because a ply of interlayer
material has a substantially uniform thickness, and so to prevent bubbles from appearing
in a resultant laminate and to prevent de-lamination, the plies must fit together snugly As
a result, when the first and second plies are paired together about a ply of interlayer
material (i.e. one ply adjacent each surface of the ply of interlayer material), the deviation
from the desired shape in terms of the radii of curvature of the glazing typically may not
exceed % 0.4 mm for each ply (a total deviation of + 0.8 mm for the two plies together).

There are numerous factors which may affect the shape of a ply of glazing
material achieved from a bending process, including the composition of the material, the
thickness of the ply, the presence or absence of a coating on the ply, and the like. In the
case of a laminate having a low emissivity coating on surface 4, specific difficulties may
be encountered when either a gravity bending or press being method is chosen to bend
and shape the plies of glazing material.

With gravity bending, there are three possibilities for heating the duplet, each of
which has its disadvantages:

(1) from below only — this must be done gradually so as not to overheat the bottom ply,
which means that heating takes a longer time, is more costly and there is little control
over the final shape achieved;

(i) from above only - this is not really feasible because too great a proportion of the
incident heat is merely reflected away by the coating, which is typically on the top surface
of the duplet to avoid contact with the underlying mould;

(i) from above and below - if equal heating is supplied, then the coated ply takes much
longer to heat because of the heat that is reflected away by the coating, however if more
heat is supplied to the coated ply to compensate, this may lead to breakage of the coated
ply and decomposition of the coating.

With press bending, both plies are subjected to the same heating regime and

conveyance speeds as the first follows the second through the furnace to be pressed.
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Because the low emissivity coating on the coated ply reflects heat away, the coated ply is
heated to a lower temperature (up to 10 °C lower) than the uncoated ply at the stage
where each is ready to be press bent. This temperature differential means that although
pressed against the same mould, the first and second glazing plies will have slightly
different shapes. Unfortunately this shape difference is often enough for the two plies to
be outside the permitted tolerance for radii of curvature, meaning that they cannot be
paired to form a laminate. Even if it were possible to heat the two plies to substantially
the same temperature for press bending, the presence of a low emissivity coating on one
of the plies may furthermore affect the relaxation characteristics of that ply, meaning that
the resultant shape of the plies will still be unacceptable.

A solution to the problems encountered in providing a bent, laminated glazing
having a coating on one of its plies is described in EP 1 200 255 Al. A method of
producing the laminate, in which different techniques and parameters (based on a known
press bending method) are used to heat and shape first (coated) blanks and second
(uncoated) blanks, is described. The coated first blank is heated by supplying heat
principally, if not totally, toward its uncoated side, whilst the second uncoated blank is
heated by supplying heat toward both sides of it. The first and second blanks may then be
shaped, e.g. by different shaping surfaces, such that the concave surface of the resultant
glazing has a smaller radius of curvature than the convex surface. Unfortunately, with
such a method, apart from an increase in the number of steps required to create a -
laminate, meaning that the method is made more complicated and time consuming, a
problem still exists with the final shapes of the uncoated and coated blanks because of the
different shape-relaxation characteristics of each. The consequence is that a coated and
uncoated blank prodﬁced by this method cannot be laminated together, or at least not
without significant yield losses.

It is therefore an object of the present invention to provide a method of producing
a bent, coated, laminated glazing, the plies of which can be easily bent and shaped, in
readiness for pairing to form a laminate in high yield (greater than around 90 %) and
which does not suffer from the problems of the prior art.

Accordingly, the present invention provides a method of producing a bent, coated,

laminated glazing comprising the steps of:
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- providing a coating on a surface of each of first and second plies of glazing
material;

- heating each of the coated plies;

- causing each of the coated plies to bend in one or more directions such that
complementary shapes are achieved to enable subsequent pairing of the plies to
form a laminate;

- cooling each of the bent, coated plies so as to fix their bent shapes;

- pairing the bent, coated plies about a ply of interlayer material to form a composite
such that the coated surface of the first bent ply and the uncoated surface of the
second bent ply are adjacent to the interlayer ply; and

- subjecting the composite to heat and pressure to laminate the glazing plies
together.

Provision of a coating on each of the first and second plies means that both plies are
processable through a traditional bending apparatus, without the need for any
modification. Furthermore, laminates may be easily produced using this method in a high
yield. Although there is an increased cost associated with providing a second ply of
glazing material with a coating, the ease with which both plies may be bent and the high
yields obtainable both easily outweigh this additional cost.

Preferably, the coated plies are caused to bend by pressing each against a mould.
Further preferably the coated plies are sequentially pressed against the same mould, i.e.
the plies are conveyed singularly to the mould. However, there may be two or more
identical moulds in operation to which the plies may be alternatively conveyed. Once
pressed, each of the coated plies should have had substantially the same shape imparted to
it by the mould, and each should relax in substantially the same manner, thus providing
the method of the invention with all-important reproducibility.

The coating provided on the plies of glazing material may be a solar control
coating. As mentioned above, such coatings are becoming increasingly popular in at least
the automotive industry. Advantageously, the coating may be a low emissivity coating.
To achieve optimum benefit from the method of the invention, the coating is preferably
substantially identical in terms of its composition and thickness on each of the first and

second plies.
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The low emissivity coating used will normally be such that when used on 3 mm
clear float glass, the coated glass has an emissivity in the range from 0.05 to 0.45; the
actual value being measured according to EN 12898 (a published standard of the
European Association of Flat Glass Manufacturers) - coatings (when used on 3 mm clear
float glass) resulting in an emissivity less than 0.3 are preferred. Low emissivity coatings
may be provided as one of two principal types: “hard” or “pyrolytic” coatings and “soft”
or “sputtered” coatings. Hard coatings generally have emissivities greater than 0.15 (and
preferably less than 0.2), whilst soft coatings generally have emissivities greater than 0.05
(and preferably less than 0.1).

A hard (or pyrolytic) low emissivity coating may comprise a single layer of metal
oxide, which is preferably a transparent conductive oxide. Oxides of metals such as tin,
zinc, indium, tungsten and molybdenum may be comprised in the single layer of metal
oxide. Usually the coating further comprises a dopant, for example fluorine, chlorine,
antimony, tin, aluminium, tantalum, niobium, indium or gallium, so that coatings such as
fluorine-doped tin oxide and tin-doped indium oxide may result. When the plies of
glazing material are panes of glass (discussed in more detail below) such coatings are
typically provided with an underlayer e.g. comprising a silicon oxide or silicon oxynitride
which serves either as a barrier to control migration of alkali metal jons from the glass
and/or as a colour suppressing layer to suppress iridescent reflection colours resulting
from variations in thickness of the low emissivity layer.

Soft low emissivity coatings typically comprise a multilayer coating stack which
normally includes a metal layer (or a conductive metal compound) and at least one
dielectric layer. The multilayer stack structure may be repeated to further enhance the
emissivity of the coating. Amongst other similar metals, silver, gold, copper, nickel and
chromium may be used as the metal layer in a multilayer stack; indium oxide, antimony
oxide or the like may be used as the conductive metal compound. Coatings comprising
one or two layers of silver interleaved between layers of a dielectric such as an oxide of
silicon, aluminium, titanium, vanadium, tin or zinc are typical multilayer stacks.

A number of low emissivity coatings are known in the art, any of which may be
used in accordance with the present invention.

Once the first and second bent plies have been paired to form a laminate, it is

preferred that the resultant bent, coated, laminated glazing has one of the coatings on its
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outermost concave surface, i.e. surface 4. In this case, the other coating will be within the
laminate itself on surface 2. In such a position, the surface 2 coating no longer functions
as a low emissivity coating, however its presence within the laminate does not adversely
affect the performance of the glazing. This arrangement is useful for example when the
glazing is to be installed in a vehicle because the “active” surface 4 coating may reduce
the amount of unwanted solar heat entering the passenger compartment of the vehicle
during hotter weather and reduce the amount of heat generated within the passenger
compartment from escaping during colder weather. Although the surface 2 coating is
effectively “inactive”, its role is fulfilled in that it enables easy, high yield processing of a
pair of coated plies.

Turning to the nature of the plies of glazing material, they may be panes of glass,
preferably soda-lime-silica glass, which may be clear or body-tinted. The composition of
the latter may include one or more of the following colourants: iron oxide, cobalt oxide,
selenium, chromium oxide, titanium oxide, manganese oxide, copper oxide, vanadium
oxide, nickel oxide. The tint may be such that the glass absorbs an amount of infrared
radiation, providing the glazing with further solar control. Alternatively the panes of
glazing material may be panes of a rigid plastics material such as polycarbonate.
Typically the plies of glazing material are used in a thickness between 0.5 and 10 mm,
preferably between 1 and 5 mm. Advantageously both the first and second plies of
glazing material are of the same, or substantially the same, thickness.

The ply of interlayer material may be a flexible plastics material, which may be
clear or body-tinted. Furthermore it may be infrared absorbing or reflecting (thereby
contributing an element of solar control). Suitable interlayer materials include polyvinyl
chloride (PVC), polyurethane (PU), ethyl vinyl acetate (EVA), polyethylene terephthalate
(PET) or polyvinyl butyral (PVB), the most common choice for lamination being PVB.
The ply of interlayer material is typically provided in a thickness of between 0.38 and 1.1
mm, but most commonly 0.76 mm. The overall thickness of the resultant laminated
glazing may therefore be between 1.5 and 25 mm, preferably between 2 and 20 mm, and
further preferably between 2.5 and 15 mm.

The plies of glazing material may be heated in a furnace, which may be a radiant-
heat furnace. In any case, each of the plies of glazing material is preferably heated to a

temperature at which its shape may deform. This is known as the “softening temperature”
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of the particular material from which each ply is made. For a pane of glass, the softening
temperature is typically greater than 590 °C.

Once the first and second plics bave been heated and shaped, the plies of glazing
material may be gradually cooled so as to anneal them. Alternatively, the plies may be
quickly cooled, i.e. quenched, so as fo toughen or semi-toughen them. Whichever
outcome is desired, methods of annealing and toughening or semi-toughening are well
known in the art and will not be described in any further detail here.

Subsequent to cooling of the first and second plies, followed by pairing of them
about a ply of interlayer materjal, the resultant composite may be laminated in an
autoclave, again as is known in the art.

Further to the method of producing a bent, coated, laminated glazing described
above and the bent, coated, laminated glazings that result, the present invention also
provides a bent, coated, laminated glazing independently of its method of production.
Such a glazing comprises:

first and second bent plies of glazing material joined together by a ply of
interlayer material between them,

wherein each of the first and second plies has a coating on one of its surfaces, and
the coated surface of the first pty, and the uncoated surface of the second ply, are adjacent
to the ply of interlayer material.

The coating provided on the plies of glazing material may be a solar control
coating. Advantageously, the coating may be a low emissivity coating. To achieve
optimum benefit from the method of the invention, the coating is preferably substantially
identical in ferms of its composition and thickness on each of the first and second plies.
A pumber of low emissivity coatings are known in the art, as described in detail earlier,
any of which may be used in accordance with the present invention.

Preferably the glazing has a coating on its outermost concave surface, i.e. surface
4. Tn this case, the other coating will be within the laminate itself on surface 2 and will no
fonger function as a low emissivity coating. However its presence within the laminate
will not adversely affect the performance of the glazing, as explained above.

The plies of glazing material may be panes of glass, preferably soda-lime-silica
glass, which may be clear or body-tinted. The composition of the latter may include one

or more of the following colourants: iron oxide, cobalt oxide, selenium, chromium oxide,
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titanium oxide, manganese oxide, copper oxide, vanadium oxide, nickel oxide. The tint
may be such that the glass absorbs an amount of infrared radiation, providing the glazing
with further solar control. Alternatively the panes of glazing material may be panes of a
rigid plastics material such as polycarbonate. Typically the plies of glazing material are
used in a thickness between 0.5 and 10 mm, preferably between 1 and 5 mm.
Advantageously both the first and second plies of glazing material are of the same, or
substantially the same, thickness.

The ply of interlayer material may be a flexible plastics material, which may be
clear or body-tinted. Furthermore it may be infrared absorbing or reflecting (thereby
contributing an element of solar control). Suitable interlayer materials include polyvinyl
chloride (PVC), polyurethane (PU), ethyl vinyl acetate (EVA), polyethylene terephthalate
(PET) or polyvinyl butyral (PVB), the most common choice for lamination being PVB.
The ply of interlayer material is typically provided in a thickness of between 0.38 and 1.1
mm, but most commonly 0.76 mm. The overall thickness of the resultant laminated
glazing may therefore be between 1.5 and 25 mm, preferably between 2 and 20 mm, and
further preferably between 2.5 and 15 mm.

A glazing according to the invention may be used as a vehicle glazing, including
as a windscreen, a sidelight (side window glazing), a backlight (rear window glazing)
and/or a rooflight (roof window glazing), especially as the latter. When used as a
rooflight, the glazing may be provided as a conventional sun-roof glazing, or a glazing
that constitutes substantially the entire roof area of a vehicle (sometimes known as “full-
area rooflight”).

For a better understanding the present invention will now be more particularly
described by way of non-limiting example with reference to, and as shown in, the
accompanying schematic drawings (not to scale) wherein:

Figure 1 is an overall plan view of a prior art press bending and tempering apparatus
which may be used to perform at least a part of the method of the invention;

Figure 2 is a side view, partly in section, of part of the press bending apparatus shown in
Figure 1;

Figure 3 is a plan view of a laminated glazing according to the invention, which may or

may not be produced according to the method of the invention; and
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Figure 4 is a cross section viewed along line B-B of the laminated glazing shown in

Figure 3.

The following description of the method according to the invention is partly with

reference to Figures 1 and 2. To produce a bent, coated, laminated glazing the method

comprises the following steps:

(M

(i)

(iit)

(iv)

)

(vi)

(vii)

(viii)

(x)

)

(xi)

Manufacture a pane of glass, for example clear soda-lime-silica glass, in a desired
thickness, for example 2.3 mm;

Deposit a low emissivity coating, for example a fluorine-doped tin oxide coating,
onto the upper surface of the pane of glass (“upper” being referenced when the
pane of glass is laid flat);

Cut the coated pane of glass to size and shape to form two identical first and
second glass plies (10a,10b);

Transfer the first coated glass ply (10a) onto a conveyor (11), for example
comprised of rollers (12), as shown in Figure 1;

Advance the first coated glass ply (10a) into a radiant and convective heating
furnace (13) on the conveyor (11) as shown by arrows labelled A in Figure 1
which indicate the overall direction of flow of the method;

Heat the first coated glass ply (10a) in the furnace (13) to its softening
temperature, which is typically greater than around 590 ° C;

Advance the first coated glass ply (10a) out of the furnace (13) on the conveyor
(11) as shown in Figures 1 and 2;

Transfer the heated first coated glass ply (10a) to a press bending station (14) as
shown in Figures 1 and 2;

Press-bend the heated first coated glass ply (10a) by pressing it against a surface
mould (21) and a complementary mould (22) in a press (20) — a typical press
bending apparatus known in the art is shown in Figure 2 which has the notable
features labelled;

Transfer the bent, heated first coated glass ply (10a) to a quench station (15) as
shown in Figure 1 to be quickly cooled (“quenched”) to fix its shape (subject to
interim shape-relaxation tolerances);

Unload the cooled, bent first coated glass ply (10a) from the conveyor (11);
REPEAT STEPS (iv) TO (xi) FOR THE SECOND COATED GLASS PLY (10b)
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(xii) Pair the first and second bent, coated plies (10a,10b) about a ply of interlayer
material, for example PVB (not shown), to form a composite (not shown) such
that the coated surface of the first ply and the uncoated surface of the second ply
are adjacent to the interlayer ply, and then prepare for autoclaving;

(xiii) Transfer the composite to an autoclave (not shown);

(xiv) . Subject the composite to heat and pressure for a predetermined period of time, as
is known in the art, to laminate the glass plies and interlayer together;

(xv) Remove the laminated glazing from the autoclave.

Figure 3 shows a laminated glazing according to the invention, in the form of a
roof window 30. Around the periphery of roof window 30 there is an obscuration band
32, which is there to disguise and protect the sealant (not shown) that is used to fix the
window into a vehicle (not shown). Obscuration band 32 is made from opaque ink that
has been screen printed onto the glazing and subsequently fired. However, it may be
composed of and applied using any other known means, or it need not be there at all.

Figure 4 provides more detail about the construction of roof window 30 in that it
comprises outer pane of glazing material, in the form of a pane of clear soda-lime-silica
glass 41 and inner pane of glazing material, also in the form of a pane of clear soda-lime-
silica glass 42. Both outer pane 41 and inner pane 42 are provided with a coating, in the
form of a low emissivity coating based on fluorine-doped tin oxide 47, and obscuration
prints 48, 49 respectively which form obscuration band 32. Both outer pane 41 and inner
pane 42 are 2.3 mm thick.

Roof window 30 further comprises infrared radiation reflecting means, in the form
of an infrared reflective interlayer film 43, interleaved between first and second plies of
interlayer material, in the form of 0.38 mm thick plies of clear PVB 44, 45 respectively,
and a further composite ply of interlayer material 46, in the form of two 0.76 mm thick
plies of body-tinted PVB each having a visible light transmission (LT, measured with
CIE Illuminant A) of 18 %, all of which join the plies of the laminate together. Such plies
of PVB are curmently available from Sekisui Chemical Co. Ltd
(www.sekisuichemical.com) and E. I. du Pont de Nemours (www.dupont.com).

Infrared reflective film 43 may be comprised of multiple alternate layers of silver
and indium oxide on a ply of PET. Such films are currently available from Southwall

Technologies Inc., 3975 East Bayshore Road, Palo Alto, California 9430, USA under the
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names XIR 70 and XIR 75. Each pane of clear soda-lime-silica glass may have a
composition in the range (by weight): SiO, 68 — 75 %; ALO3; 0 — 5 %; Na,O 10 — 18 %j;
K;0 05 %; MgO 0 — 10 %; CaO 5 — 15 %; SO3 0 — 2 %. The glass may also contain
other additives, for example, refining aids, which would normally be present in an amount
ofup to 2 %.

In the following table Examples 2 and 4 are examples of laminated glazings
according to the invention, produced by the method according to the invention. They
show the negligible difference made by the presence of a second low emissivity coating
on surface 2 (in addition to a low emissivity coating on surface 4) on the performance of
each of these glazings. Examples 1 and 3 are comparative, prior art examples of

laminated glazings having a low emissivity coating on surface 4 only.

Outer | Low | Inmner | Low | XIR
ply | Eon | ply | Eon | film
(mm) | S2 | (mm)| S4 type

2.1 no 23 yes 70 2.7 2.7 148 | 232 | 36 2

2.3 yes 2.3 yes 70 2.4 2.4 15.1 194 | 3.2 2.1
2.1 no 2.3 yes 75 2.8 35 153 | 241 | 22 | 32
2.3 yes 2.3 yes 75 2.6 32 157 | 199 | 28 | 33

LT, TE | TSHT | Re

W@ | e |ew| |

Cll Bl I B

Comparing Examples 1 and 2, which incorporate IR reflective film XIR 70,
although there is a difference in the thickness of the outer ply of 0.2 mm, which has a de
minimis effect on the performance of the glazings, it is clear that the presence of an
additional low emissivity coating on surface 2 does not adversely affect the performance
of the glazing according to the invention in Example 2. Specifically, there is only a
difference of 0.3 percentage points in LT, TE (total energy transmission, measured
according to ISO9050 Air Mass 1.5) and TSHT (total solar heat transmission, measured
according to ISO9050 Air Mass 1.5). Furthermore, there is only a very slight difference
in the colours of the glazings — a* and b* are colour coordinates measured using
Illuminant D65 and a 2° observer angle.

Comparison of Examples 3 and 4, which incorporate IR reflective film XIR 75,
follows the same pattern. Again despite a difference in thickness of 0.2 mm between the

outer plies of each, the presence of an additional low emissivity coating results in a
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difference of 0.2 percentage points in LTa, TE and TSHT, and only a slight difference in

colour.
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L. A method of producing a bent, coated, laminated glazing comprising the steps of:

providing a coating on a surface of each of first and second plies of glazing
material;

heating each of the coated plies;

causing each of the coated plies to bend in one or more directions such that
complementary shapes are achieved to enable subsequent pairing of the plies
to form a laminate;

cooling each of the bent, coated plies so as to fix their bent shapes;

pairing the bent, coated plies about a ply of interlayer material to form a
composite such that the coated surface of the first bent ply and the uncoated
surface of the second bent ply are adjacent to the interlayer ply; and
subjecting the composite to heat and pressure to laminate the glazing plies

together.

2. A method according to claim 1 wherein the coated plies are caused to bend by

pressing each against a mould.

3. A method according to claim 1 or claim 2 wherein the coated plies are

sequentially pressed against the same mould.

4. A method according to any of claims 1 to 3 wherein the coating is a solar control
coating.

5. A method according to claim 4 wherein the coating is a low emissivity coating.

6. A method according to claim 4 or claim 5 wherein the coating is identical on each

of the first and second plies.

7. A method according to any preceding claim wherein the resultant bent, coated,

laminated glazing has a coating on its outermost concave surface.
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A method according to any preceding claim wherein the plies of glazing material

are heated in a furnace.
A method according to claim 8 wherein the furnace is a radiant-heat furnace.

A method according to any preceding claim wherein each of the plies of glazing

material is heated to a temperature at which its shape may deform.

A method according to any preceding claim wherein the plies of glazing material

are gradually cooled so as to anneal them.

A method according to any of claims 1 to 10 wherein the plies of glazing material

are quickly cooled, i.e. quenched, so as to toughen or semi-toughen them.

A method according to any preceding claim wherein the composite is laminated in

an autoclave.

A bent, coated, laminated glazing comprising:

first and second bent plies of glazing material joined together by a ply of interlayer
material between them,

wherein each of the first and second plies has a coating on one of its surfaces, and
the coated surface of the first ply, and the uncoated surface of the second ply, are

adjacent to the ply of interlayer material.

A glazing as claimed in claim 14 wherein the coating is a solar control coating.

A glazing as claimed in claim 15 wherein the coating is a low emissivity coating,

A glazing as claimed in claim 15 or claim 16 wherein the coating is identical on

each of the first and second plies.
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A glazing as claimed in any of claims 14 to 17 having a coating on its outermost

concave surface.

A glazing as claimed in any of claims 14 to 18 wherein at least one ply of glazing

material is a pane of glass.

A glazing as claimed in claim 19 wherein the pane of glass is either clear glass or

body-tinted glass.

A glazing as claimed in any of claims 14 to 20 wherein the ply of interlayer
material is a ply of a flexible plastics material such as polyvinyl chloride (PVC),
polyurethane (PU), ethyl vinyl acetate (EVA), polyethylene terephthalate (PET) or
polyvinyl butyral (PVB).

A glazing as claimed in claim 21 wherein the ply of interlayer material is clear or

body-tinted.

A glazing as claimed in any of claims 14 to 22 wherein each of the plies of glazing

material has a thickness between 0.5 and 10 mm.

A glazing as claimed in claim 23 wherein the first and second plies of glazing

material are of the same thickness.

A bent, coated, laminated glazing produced by the method according to any of one

claims 1 to 13.

Use of a glazing as claimed in any of claims 14 to 25 as a vehicle glazing.
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