07/1:35192 A1 |0 00 000 OO 0

=
=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization Vd”Ij

) IO O T 0 OO

International Bureau

(43) International Publication Date
29 November 2007 (29.11.2007)

(10) International Publication Number

WO 2007/135192 Al

(51) International Patent Classification:
C03C 17/02 (2006.01) C03C 8/16 (2006.01)
C03C 17/00 (2006.01)

(21) International Application Number:
PCT/EP2007/055063
(22) International Filing Date: 24 May 2007 (24.05.2007)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:

06114512.4 24 May 2006 (24.05.2006) EP
06122014.1 10 October 2006 (10.10.2006)  EP
(71) Applicant (for all designated States except US):
GLAVERBEL [—/BE]; B-1170 Bruxelles (Water-

mael-Boitsfort) (BE).

(72) Inventor; and
(75) Inventor/Applicant (for US only): SCARSO, Florent
[BE/BE]; Glaverbel - R & D Centre, B-6040 Jumet (BE).

(74) Agents: LARANGE, Frangoise et al.; ARC-IP, B-1170
Bruxelles (BE).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES,
FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, 1L, IN,
IS, JIP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: COATED GLASS SHEET

(57) Abstract: Glass sheets according to the invention, in particular lacquered glass sheet, have a coating comprising an IR-curable
& enamel precursor provided on a surface thereof characterised in that the contact angle between a water droplet and the coated glass
sheet on its coated side is greater than 75-. Such glass sheets may be heat treated and, before heat treatment, may be handled and
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Coated glass sheet

The present invention relates to coated glass sheets, in particular
glass sheets with a lacquer layer formed on a surface thereof, and to such glass
sheets which are heat treatable and which may be handled before such possible
heat treatment. By "lacquer layer" we mean herein paint, enamel, lacquer or

other type of decorative coloured layers.

Glass sheets according to this invention may have various
applications. Lacquered glass sheets may for example be used for decorative
purpose, in furniture, wardrobes, as doors for furniture, as partitions, in tables,
shelves, in bathrooms, in shops displays, as wall covering, as spandrels,... Such
lacquer may also be used on automotive glazing panels, or at least on portions
of these glazing, for example on the peripheral portions of a windscreen. More
and more of these applications necessitate tempered glass sheets as tempered
glass sheets have the advantage of being more resistant to breakage. Other

heat treatments are also becoming often used: bending, for example.

Conventionally, lacquered glass sheets may be produced according

to various processes.

In one known process, a glass sheet is covered with a layer of
organic based paint which is then dried and baked in an oven, for example at
around 150°C for about 10 minutes. The organic based paint may comprise, for
example, a polyurethane resin, an alkyd resin, or an acrylic resin. Before
applying the paint layer, the glass may be treated with a silane. When
conventional lacquered glass sheets covered with a layer of organic based paint
are heat treated at high temperature, the lacquer burns, is deteriorated or may
be completely destroyed. Such conventional lacquered glass sheets will
generally not survive temperatures higher than 200°C without degradation.

When the glass sheet is tempered before it is lacquered, this necessitates that
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the glass sheet be already in its final dimension, since cutting and grinding a
heat treated glass sheet is not possible. This does not allow mass and

continuous production.

In another known process, a glass sheet is covered with a layer of
IR or UV curable enamel, is then heated, in a first step, at a temperature of
around 150°C or UV cured and finally is heat treated at around 600°C. The first
heating step provides limited mechanical resistance (Clemen test result is less
than 50 g) to the coated glass sheet to allow it to be handled on the
manufacturing line until it reaches the oven where the heat treatment occurs.
Nevertheless the first step does not give a mechanical and water resistance
sufficient for the coated glass sheet to be resistant to transport, by truck for
example, to be cut, to be edge worked or to be stocked, before heat
treatment. It is necessary for such conventional enamelled glass to be heat

treated immediately after production and on the same production line.

Unless otherwise indicated, references to temperatures herein are
references to oven temperatures, i.e. atmosphere temperatures, in which
heating or heat treatment occurs.

According to one of its aspects, the present invention provides a
glass sheet as defined by claim 1. Other claims define preferred and/or

alternative aspects of the invention.

Glass sheets according to the invention comprise on one of their
faces a coating comprising enamel; they are characterised in that the enamel
of the coating is curable under infrared rays and in that the contact angle
between a droplet of demineralised water and the coating is greater than 75°,
preferably greater than 80° or greater than 85°, more preferably greater than
90°, greater than 95°, greater than 100°, greater than 105°, or greater than
110° and less than 180°, less than 170° or less than 160°, preferably less than
150° or less than 140°, more preferably less than 130° or less than 120°. The

contact angle measurement is representative of the ability of a liquid to spread
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over a surface by wettability. Those contact angle values are characteristic of
hydrophobic substrates, i.e. substrates that do not become soaked with water.
Preferably, several (at least three) measurements of contact angle may be
made on a sample and the final contact angle value may be the average of

these measurements.

The present invention may provide advantageous mechanical
resistance properties before heat treatment. It has surprisingly been found
that, by coating glass sheets with an IR-curable enamel having hydrophobic
properties, i.e. by selecting in a specific family of enamels (i.e. the IR-curable
enamels) a specific range of enamels (i.e. those having hydrophobic
properties), these may offer good resistance under grinding conditions and be
handled and transported before heat treatment without damaging the coating,
and this with only a drying step of the enamel at a temperature of between
100°C and 300°C, preferably between 200°C and 250°C. Such a temperature
may allow solvents comprised in the enamel to be eliminated whilst glass frit,
pigments and medium stay in the enamel. Glass sheets coated and dried
accordingly may be handled and transported before heat treatment without
damaging the coating, for example without creating scratches. Moreover they
may be cut and ground before heat treatment without causing the coating to
peel off or to be damaged at the borders of the cutting line. Furthermore they
offer, before heat treatment, a good resistance when, for example, washing
the glass sheets or edge working avoiding the peeling off or destruction of the

coating.

We found that the combination of these properties was not
achieved with enamels curable under UV rays, the coating tending to peel-off
from the glass substrate under water for example, sometimes leaving the glass
substrate completely uncoated. And this was found to be the same whatever
the contact angle of a water droplet on the UV-curable enamel. We also found
that the combination of the properties mentioned above was not achieved with
enamels curable under IR rays showing contact angles between a droplet of
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water and the enamel coating less than or equal to 75°. Indeed such enamels
tend to solubilise in water and may show a very poor mechanical resistance. It
is believed that the hydrophilic or hydrophobic quality of an IR-curable enamel
is linked to the resin (medium) proportion present therein. When there is not
much resin but more frit and pigments, we believe that the enamel tends to
absorb water, whereas when there is a greater proportion of resin in the
enamel, it tends to repel water and is hydrophobic.

The contact angle referred to may be that measured in respect of

direct contact between a water droplet and the enamel.

Glass sheets according to present invention, before heat
treatment, may advantageously offer good properties in terms of mechanical
resistance of the coating. Different tests may be used to evaluate this
mechanical resistance before heat treatment. They may be used, for example,
to simulate a transport by truck and thus evaluate if the coating will resist to
such transport without deterioration or with an acceptable deterioration, i.e.
not visible or at least not aesthetically disturbing when for example viewed
from the glass side.

1. Clemen test: a glass sheet according to the present invention when viewed
from the glass side, may show no scratch visible at 200 g, preferably at 300
g, more preferably at 400 g and still more preferably at 500 g.

2. Clemen test: a glass sheet according to the present invention when viewed
from the coated side, may show no visible scratch tearing up the coating at
200 g, preferably at 300 g or 400 g, more preferably at 500 g and still more
preferably at 600 g.

3. Brush test: a glass sheet according to the present invention when viewed
from the glass side, may show no visible defect at 500 cycles, preferably at
1000 cycles, more preferably at 2000 or 3000 cycles and still more
preferably at 4000 cycles.

4. Lucite test: a glass sheet according to the present invention when viewed

from the glass side, may show no visible defect at 100 cycles, preferably at
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200 cycles, more preferably at 300 cycles and still more preferably at 400
cycles.

The Clemen, brush and Lucite tests are all described hereunder.

The present invention has particular advantages in relation to heat
treatable glass sheets. The term “heat treatable glass sheet” as used herein
means that the coated glass sheet is adapted to undergo a bending and/or
thermal tempering and/or thermal hardening operation and/or other
comparable heat treatment process without creating defects (e.g. aesthetical
defects in the coating) and having still a good adhesion between the glass sheet
and the coating. Such heat treatment processes may involve heating or
exposing the glass sheet carrying the coating to a temperature greater than
about 560°C, for example, between 560°C and 750°C in the atmosphere, for
between 2 minutes and 20 minutes, preferably for maximum 15 minutes,
depending, inter alia, on the type of oven and on the thickness of the glass
sheet.

Glass sheets according to present invention, once heat treated,
may furthermore advantageously offer similar properties to conventional non
heat treated lacquered glass in terms of adhesion of the coating to the glass,
chemical resistance, mechanical resistance and glue resistance. In particular a
glass sheet according to the present invention may present one or more of the

following properties:

Opacity Luminous transmittance <15%,
preferably <10%, more preferably <1%,
still more preferably <0.1%

Clemen test (according to ISO 1518- | No visible scratch at 1000g
1992)

UV test (according to standard ASTM | No colour change (AE*<2) after 1000h -
G53-88, without water, at 60°C, by | 300W
continuous irradiation UVA 340nm)

Condensation test (according to No blistering
standard DIN 50 017 / 40°C / 98%
relative humidity / 20 days)
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The Clemen test, the UV test and the condensation test are all

described hereunder.

Enamels comprise generally a powder made of a glass frit and
pigments, and a medium. The medium ensures that the solid particles are in
correct suspension and allows application and temporary adhesion of the
enamel to the substrate. The medium of the present invention is organic and
may contain IR-crosslinkable elements. Mediums containing crosslinkable
elements may comprise one or more of alkyds, acrylic, acrylamide, acrylic-
styrene, vinyl-acrylic, urethane (polyurethane), polyester, urethane alkyds,
amino resins, polyamide, epoxy, epoxy ester or phenolic resins. Other mediums
may be silicon resins, PVC, PVB, or water-based resins. Acrylic resin is
preferred.

The term "enamel" is used herein equally for an enamel
composition before any drying or heat treatment, an enamel composition which
is dried but not yet sinterised, and enamel after heat treatment, which is

sinterised.

Preferably, the enamel coating is in direct contact with the glass
substrate. Alternatively, an adhesion promoter may be present between the
glass and the coating to improve the adhesion of the coating to the glass. This

adhesion promoter may comprise silane.

Such preferred structures may provide particularly good
mechanical resistance properties for transportation, for cutting and grinding,

and for resistance under running water prior to any heat treatment.

The thickness of the coating comprising enamel, once dried and
before heat treatment, may be at least 20 pm, at least 30 pm, at least 40 pm,
at least 50 ym and not more than 200 pm, not more than 150 pm, not more
than 120 pym, not more than 100 ym, not more than 90 um.
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References to layers thicknesses herein are references to the
mean geometrical thickness of the layer.

In a preferred embodiment, the coating of the invention may be
continuous and extend over substantially the whole surface of the glass sheet,
i.e. over more than 90% of the surface of the glass sheet, preferably over more
than 95% of the surface of the glass sheet.

For decorative purposes, the coating may be coloured. Opacity is
also a function of the coating. If the glass sheet is heat treated, colour may
change during heat treatment, depending on the composition of the coating. If
this occurs, this should be taken into account on the heat treatable product, to
ensure that the final colour, after heat treatment, is as desired.

The glass substrate used may be flat glass, in particular float glass
of various thicknesses (between 1.8 and 10.2 mm, for example); it may be soda
lime glass and may be clear, extra-clear, coloured, etched, sand-blasted,
patterned or coated glass. Glass sheets according to the invention may have a
size greater than 1m x 1m. They may have sizes, known as PLF, of for example
3.21m x ém or 3.21m x 5.50m or 3.21m x 5.10m or 3.21m x 4.50m or sizes,

known as DLF, of for example 3.21m x 2.50m or 3.21m x 2.25m.

Forming coated glass sheets according to the invention may
comprise the following steps, in the order recited:
- providing a glass sheet;
- applying a coating of IR-curable enamel providing a contact angle, at least
when dried, greater then 75°, preferably greater than 90°, on a surface of the
glass sheet;
- drying the enamel at a temperature not exceeding 300°C, preferably not
exceeding 250°C, more preferably around 150-200°C, so that the enamel is
dried, i.e. the major part of the organic portion is evaporated or crosslinked

(e.g. solvents are evaporated), and sticks to the glass but is not yet
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substantially fused or sinterised; this may take around 1 to 20 minutes,
preferably 2 to 10 minutes;

Enamel may be applied by any method known in the art, for
example the processes of roller coating or curtain coating, the spray process or
flow process. The screen printing method may also be used, especially if only

portions of the glass sheet are to be coated, or a digital printing method.

When a glass sheet according to the present invention is heat
treated, the organic medium evaporates or burns and the glass frit and pigment

melt; the enamel is fused.

Preferably, a glass sheet according to the invention, once
thermally toughened may be used as safety glass in buildings, in accordance
with the standard EN12150-1:2000. Preferably, a glass sheet according to the
invention, once thermally toughened breaks according to the fragmentation
test of standard prEN14-179-1:2001 or EN1863-1:2000.

Embodiments of the invention will now be further described, by
way of examples only, to be compared with comparative examples not in
accordance with the invention.

Examples 1 - 6

Sheets of glass are washed in the normal manner and are covered
with a coating of white enamel curable under infrared rays, using a bar coater.
The coatings are dried at moderated temperature, in a laboratory static drying-
oven, Temperatures and timing of drying are given in Table 1. Thickness of the

enamel coating, once dried, are also given.

Water resistance of the products according to examples 1 to 6,
under running water is good. Adherence of the coating to the glass is good; this
may allow good grinding without defects on the edges. Results of the

mechanical resistance tests made on these samples are presented in Table 1.
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The contact angle of a 5 pyl demineralised water droplet on the
coated side of these samples was measured with a DIGIDROP from the company
GBX after stabilisation of the droplet, i.e. after a few seconds; three
measurements were made which gave an average value of 116.6°. To measure
the contact angle, a demineralised water droplet is deposited on the sample
with a needle. The apparatus is connected through a camera to a computer
which measures the angle between the baseline of the drop and the tangent at
the drop boundary. On hydrophobic surfaces, which are incompatible with
water, one observes a large contact angle (greater than 70°); on these
surfaces, water droplets simple rest on the surface, without actually wetting to

any significant extent.

Table 1
Sample n° dryi:xg T° drying time | coating thickness - Clemen test ‘ . Clemen tegt - Brush test | Lucite test
[°C} [min] fum] viewed from glass side | viewed from coating side

1 150 30 40 300¢g 300g 1000 cycles 100 cycles

2 200 20 85 500¢g >600g 1000 cycles 300 cycles

3 250 30 85 300-400 ¢ 400 ¢ 1000 cycles 100 cycles
4 250 10 40 2009 200g 1000 cycles < 100 cycles

5 150 10 85 300 g 400 ¢ 1000 cycles 200 cycles
6 150 20 40 200 g 200g 1000 cycles < 100 cycles
Example 7

Lacquered glass sheets according to the invention were
manufactured on a production line in which flat sheets of soda lime float glass
4 mm thick were conveyed along the line by a roller conveyor. The sheets of
glass were first of all washed in the normal manner and then covered with a
coating of IR-curable white enamel TEMPVER Bianco 3400p3147S (laboratory
code: Tempver Bianco 3400-06-011) from the company FENZI, using a curtain

coater.

The composition of the white enamel TEMPVER Bianco 340081475
applied to the glass sheets was as follows:
o 60 kg of TEMPVER 3400 from the company FENZI.
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TEMPVER 3400 consists essentially of around 74% fillers (including glass frit),
around 21% solvents (including terpenic, in particular monoterpenic, alcohols
and alkenes) and around 5% crosslinkable organic material (including acrylic
compounds).

e 1.8 kg of the ADDITIVE ANTAL 50S from the company FENZI, including
terpenic, in particular monoterpenic, alcohols and alkenes.

e 6 kg of MEDIUM 3480 A from the company FENZI.
MEDIUM 3480 A consists essentially of around 85% solvents (including
terpenic, in particular monoterpenic, alcohols and alkenes) and around 15%
crosstinkable organic material (including acrylic compounds).

e 6 kg of SOLVENT 3480 A2 from the company FENZI, including terpenic, in
particular monoterpenic, alcohols and alkenes.

e addition of turpentine to obtain a viscosity of around 30-45 seconds Cup Ford

n°4, adapted for curtain coater application.

The coating was then dried in an oven for a duration of about 7
minutes. The temperature profile in the oven was arranged to provide a
temperature measured at the surface of the glass sheet of 130°C towards the
beginning of the cycle rising to 248°C towards the middle of the cycle and
decreasing to 215°C towards the end of the cycle. Note that such temperature

profile may also be obtained by using two separate ovens.

Thickness of the enamel coating, once dried and before heat
treatment, was around 57 uym, which corresponds to a quantity of 220 g/m? in
liquid state.

Contact angles of a 5 pl demineralised water droplet on the
coated side of these glass sheets, once dried and before heat treatment, were
measured with a DIGIDROP from the company GBX after stabilisation of the

droplet, i.e. after a few seconds; the average value of contact angle is 115°.
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The colour of the coating, once dried and before heat treatment,

is yellow.

Mechanical resistance tests were made on the coated side of these
glass sheets, once dried and before heat treatment. Here are the results
thereof:

e Clemen test (viewed from glass side): 300 g.
e Brush test: 1000 cycles.
e Lucite test: 250 cycles.

e Persoz measurement: 176 s.

The coated glass sheets were cut, washed and ground (under
water) before heat treatment without causing the coating to peel off or to be
damaged at the borders of the cutting line. Holes were drilled in the coated

glass sheets while not forming unacceptable peeling off.

The coated glass sheets were then heat treated in a oven at 670°C
during 3 minutes and 15 seconds.

After heat treatment they recovered their white colour, with a

good opacity.

Mechanical and chemical tests were then made on the heat
treated glass sheets. They show the following results:
e Clemen test: at least 3000 g.
e Brush test: at least 1000 cycles.
o lucite test: at least 500 cycles.
e Condensation test: AE*= 0.09; no peeling-off.
e UV test: AE*= 0.59.
e 120°C during 20 days: AE*= 0.46.
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Example 8

Lacquered glass sheets according to the invention were
manufactured on a production line in which flat sheets of soda lime float glass
were conveyed along the line by a roller conveyor. The sheets of glass were
first of all washed in the normal manner and then covered with a coating of IR-
curable black enamel, using a curtain coater. This black enamel comprises a
polyurethane medium and 50% by weight of fillers of a black enamel TEMPVER
3400 from the company FENZI. By "fillers of enamel”, we mean the portion of an

enamel which is not organic, i.e. the frit and the pigments.

The coating was then dried in an oven for a duration of about 4 to
7 minutes. The temperature profile in the oven was arranged to provide a
temperature measured at the surface of the glass sheet of 150°C towards the
beginning of the cycle rising to 220°C towards the end of the cycle.

Thickness of the enamel coating, once dried and before heat
treatment, was between around 30 and 40 pm, which corresponds to a quantity

of 90 g/m? in liquid state.

Contact angles of a 5 ul demineralised water droplet on the
coated side of these glass sheets, once dried and before heat treatment, were
measured with a DIGIDROP from the company GBX after stabilisation of the
droplet, i.e. after a few seconds; the average value of contact angle is 83°.

The coated glass sheets were cut, washed and ground (under
water) before heat treatment without causing the coating to peel off or to be

damaged at the borders of the cutting line.

The coated glass sheets were then heat treated and the resulting
heat treated glass sheets were good in terms of adhesion of the coating to the

glass and mechanical resistance. Opacity was not completely achieved.
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Comparative examples 1-12

Lacquered glass sheets not in accordance with the invention are
manufactured by covering various glass sheets with different enamels, using a
bar coater. The coatings are dried so that the major part of the organic portion
is evaporated or crosslinked (e.g. solvents are evaporated), and sticks to the
glass but is not yet substantially fused or sinterised. Nature of the enamel
coatings and average contact angle values measured according to the previous
examples are given in Table 2.

All the UV-curable enamels (comparative examples 1 to 6) showed
an acceptable mechanical resistance but an unacceptable peeling-off of the
coating when cutting the glass sheet or under running water, sometimes leaving
the glass substrate completely uncoated.

The IR-curable enamels (comparative examples 7 to 12) showed a
very poor mechanical resistance (Clemen test results were less than 50g) and a
bad resistance to water. In the presence of water, the coating absorbs water

then peels-off and finally becomes dispersed in the water.

Table 2
Com% Enamel reference Enam ¢l Enamel manufacturer | contact angle
EX. n drying
1 1T1415UV724a uv Johnson Mattey 60,8
2 1T1430UV724a uv Johnson Mattey 87,5
3 14251UV7024¢ uv Ferro 69,4
4 142510V Uv Ferro 69,8
5 1T1720UV724a Uv Johnson Mattey 76,8
5 1T55MO50UVE95 uv Johnson Mattey 78,9
7 171425 IR Johnson Mattey 58
8 171415 IR Johnson Matiey 7.9
g AF2600-65-96 iR Johnson Mattey <10
10 144001 black 801029 IR Ferro <10
11 171417 iR Johnson Mattey 28,3
12 1L6040 IR Johnson Mattey 484
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The Clemen test is used to evaluate the scratch resistance of the
coating. A tungsten carbide tipped needle is pressed onto the coating by
applying a load on the needle. The needle is used to scratch the coating over a
distance of about 60 mm. Several weights (from 100 g till 2500 g with an
interval of 50 g at the beginning and 250 g after) may be applied on the same
sample with a certain distance between each of the scratches. Hence a series
of parallel scratches may be made into the sample. Full details of this test are
set out in International Standard 1SO 1518-1992.

The brush test is used to evaluate the resistance of the coating to
erosion caused by scrubbing. Full details of this test are set out in ASTM
Standard D 2486 - 00. Samples of coated glass were submitted to Test Method
A. The sample is scrubbed dry, with a bristle brush until the coating is pierced.

The Lucite test is used to evaluate the scratch resistance of the
coating. The sample is sprinkled, on the coating side, with Lucite® 4F or 47G (a
quarter of a tea spoon on a sample of 15 x 25 cm), and then covered with a
piece of clear glass of 6mm thick (10 x 10 cm) on which a weight of 3,938 kg is
placed. The assembly "upper glass and weight” is subjected to a backward and
forward movement during 100 cycles and more.

The coating hardness may be measured with a Persoz pendulum.
The samples are conditioned at a temperature of 20°C during at least 24 hours
prior to the hardness measurement. The pendulum hardness test is based on
the principle that the amplitude of the pendulum’s oscillation will decrease
more quickly when supported on a softer surface. The Persoz test measures the
time for the amplitude to decrease from 12° to 4°. Full details of this test are
set out in International Standard 1SO 1522-1998.

The UV test is used to simulate the deterioration caused by
sunlight. Full details of this test are set out in ASTM Standard G53-88. Samples
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are exposed to ultraviolet light. The exposure conditions used herein are: UVA
lamp at 340 nm; power of UV lamp: 300W; timing of the UV exposure: 1000
hours; temperature of UV exposure: 60°C; no condensation exposure was
performed. No colour change should appear after the test, preferably the
variation of colour oE* should be less than 2. oE* is calculated as follows: oE*=
J(L*2+a*2+b*2) where L* a* b* are measured on the ClElab scale.

The condensation test is used to control the behaviour of the
sample in humid ambient atmospheres and to pinpoint any defects of the
protection of the samples against corrosion. Full details of this test are set out
in the standard DIN50 017. The conditions used herein are: 98% relative
humidity; temperature of 40°C; during 20 days. No blistering, i.e. local peeling
off of the coating, should be visible after the test.
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CLAIMS

1. Glass sheet having a coating comprising enamel provided on
at least part of its surface characterised in that the enamel is curable under
infrared rays and the contact angle between a water droplet and the coating at
a portion of the glass sheet carrying the coating is greater than 75°.

2. Glass sheet according to claim 1, wherein the contact angle

is greater than 90°.

3. Glass sheet according to claim 1 or claim 2, having on its
coated side a scratch resistance determined by the Clemen test showing no
scratches visible from the glass side when applying a weight of 200 g.

4.  Glass sheet according to claim 3, having on its coated side a
scratch resistance determined by the Clemen test showing no scratches visible

from the glass side when applying a weight of 300 g.

5. Glass sheet according to any preceding claim, having on its
coated side a resistance to friction determined by the brush test showing no

defect visible from the glass side when applying 1000 cycles.

6. Glass sheet according to claim 5, having on its coated side a
resistance to friction determined by the brush test showing no defect visible
from the glass side when applying 2000 cycles.

7. Glass sheet according to any preceding claim, having on its
coated side a resistance to friction determined by the Lucite test showing no
defect visible from the glass side when applying 100 cycles.

8. Glass sheet according to claim 7, having on its coated side a
resistance to friction determined by the Lucite test showing no defect visible
from the glass side when applying 200 cycles.

9. Glass sheet according to any preceding claim, wherein the

enamel comprises at least one material from the group consisting of organic

crosslinkable mediums and organic resins.
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10. Glass sheet according to claim 9, wherein the organic

crosslinkable medium comprises an acrylic medium.

11. Glass sheet according to any preceding claim, wherein the

thickness of the coating ranges from 20 to 200 ym.

12. Glass sheet according to any preceding claim, wherein the

thickness of the coating ranges from 50 to 100 um.

13. Glass sheet according to any preceding claim, wherein the

coating is in direct contact with the glass sheet.

14. Glass sheet according to any of claims 1 to 12, wherein traces

of an adhesion promoter are present at the surface of the glass sheet.

15. Glass sheet according to any preceding claim, wherein the

glass sheet is heat treatable.

16. Glass sheet according to any preceding claim, wherein the

coating covers the entire or substantially the entire surface of the glass sheet.

17. Use of an IR-curable enamel for coating a glass sheet on
substantially its entire surface and so obtaining a heat treatable lacquered glass
sheet having on its coated side a resistance to friction determined by the brush

test showing no defect visible from the glass side when applying 1000 cycles.

18. Use of an enamel according to claim 17, wherein the enamel

comprises an organic crosslinkable medium comprising an acrylic medium.

19. Use of an IR-curable enamel for coating a glass sheet on
substantially its entire surface and so obtaining a heat treatable lacquered glass
sheet having on its coated side a scratch resistance determined by the Clemen
test showing no scratches visible from the glass side when applying a weight of
200 g.

20. Use of an enamel according to claim 19, wherein the enamel

comprises an organic crosslinkable medium comprising an acrylic medium.



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2007/055063

CLASSIFICATION OF SUBJECT MATTER

?NV. C03C17/02 €03C17/00 €03C8/16

According to International Patent Classification (IPC) or 1o both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

C03C

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X EP 0 695 727 Al (SAINT GOBAIN VITRAGE [FR] 1-20
SAINT GOBAIN [FR])

7 February 1996 (1996-02-07)
abstract

page 2, column 2, lines 43-51
page 3, column 3, lines 13-18
page 2, column 2, lines 52-55
page 4, column 6, lines 4-10
page 3, column 4, lines 23-25
X EP 0 092 431 A2 (JOHNSON MATTHEY PLC [GB]) 1-20
26 October 1983 (1983-10-26)
abstract

ays-

m Further documents are listed in the continuation of Box C.

E See patent family annex.

* Special categories of cited documents :

*A* document defining the general state of the art which is not
considered to be of particular relevance

*E* earlier document but published on or after the international
filing date

"L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

"0" document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
fater than the priority date claimed

'T* later document published after the international filing date
or priorily date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

*X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive slep when the document is taken alone

*Y® document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
ments, such combination being obvious to a person skilled
in the art.

"&" document member of the same patent family

Date of the actual completion of the international search

31 July 2007

Date of mailing of the intemational search repont

10/08/2007

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Mertins, Frédéric

Form PCT/ISA/210 (second shest) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2007/055063

C(Continuation), DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

GB 2 096 593 A (FERRO CORP)

20 October 1982 (1982-10-20)
abstract

page 5, lines 29-44

page 6, lines 21-32

JP 53 003414 A (OKUNO CHEM IND CO)
13 January 1978 (1978-01-13)
abstract

US 6 136 382 A (KAMEN MELVIN EDWIN [US] ET
AL) 24 October 2000 (2000-10-24)
abstract

1-20

1-20

14

Form PCT/ISA/210 (continuation of second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2007/055063
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 0695727 Al 07-02-1996 DE 69524159 D1 10-01-2002
DE 69524159 T2 14-08-2002
DK 695727 T3 02-04-2002
ES 2167409 T3 16-05-2002
FR 2723366 Al 09-02-1996
EP 0092431 A2 26-10-1983 JP 58213061 A 10-12-1983
GB 2096593 A 20-10-1982 AR 225997 Al 14-05-1982
AU 547657 B2 31-10-1985
AU 8018982 A 21-10-1982
BR 8202071 A 22-03-1983
CA 1171606 Al 31-07-1984
FR 2503692 Al 15-10-1982
IN 1567697 Al 17-05-1986
MX 162304 A 23-04-1991
us 4353991 A 12-10-1982
ZA 8200346 A 24-11-1982
JP 53003414 A 13-01-1978 JP 1111309 C 31-08-1982
JP 57000273 B 06-01-1982
US 6136382 A 24-10-2000 AU 761455 B2 05-06-2003
AU 2096599 A 19-07-1999
BR 9814554 A 10-10-2000
CA 2233744 Al 29-06-1999
CN 1290281 A 04-04-2001
EP 1044238 Al 18-10-2000
HK 1036293 Al 30-06-2005
ID 26216 A 07-12-2000
JP 2001527021 T 25-12-2001
MX  PA98003803 A 15-07-2005
NO 20003384 A 02-08-2000
PL 341352 Al 09-04-2001
SK 11162000 A3 11-06-2001
TR 200001999 T2 21-11-2000
WO 9933906 Al 08-07-1999

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

